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Highly accurate method for interferometric
wave-length determinations, and its application
to a preliminary determination of krypton lines
for a German standard metre in terms of light
waves. A.P. Weber (Physikal. Z., 1928, 29, 233—
239).—In view of the use of interferometric methods
in fixing standards of length, the relative merits of
the Fabry-Perot etalon and the Koster absolute
interference comparator methods have been studied
at the Physikalisch-Technischen Reichsanstalt. The
krypton spectrum possesses advantages over the
cadmium spectrum in that the latter shows only one
entirely "suitable line, the standard red line, whereas
severai lines are available in the discharge from pure
krypton. The following wave-lengths have been
measured relative to the cadmium lino 6438-5033 A.
(inair at 20°, 760 mm., and 10 mm. moisture) : green
cadmium, 5085-8490, red krypton, 6456-3241, yellow,
5870-9463,  yellowish-green, 5649-5924,  violet,
4502-3790, green, 5400-5919, the two lines last named
being measured relative to the other krypton lines.
Pending further investigations in different countries
on the krypton yellowish-green line, the use of the
cadmium red line as a standard is continued.

R. A. Morton.

Coefficient of absorption in lead of the y-rays
from thorium-C" and radium-C. L. Bastings
(Phil. Mag., 1928, [vii], 5, 785—793).—Measurements
ofthe absorption in lead of the y-rays from thorium-C"
and radium-C have shown that the absorption
coefficient in the case of the former increases with the
thickness of the lead penetrated, whilst in the case of
the latter it decreases. This result is in general
agreement with Compton’s theory of scattering of
radiation, since whilst the y-rays from radium-C are
distributed over a moderate range of wave-lengths
with no outstanding gaps or preponderating con-
centration of energy, those from thorium-C" are
almost monochromatic. A. E. Mitchellr.

Reversal of helium lines. T. Takamine and T.
Suga (Sci. Papers Inst. Phys. Chem. Res. Tokyo,
1928, s, 83—91).—See this vol., 2009.

Spectra and atoms. A. Fowiter (J.C.S., 1928,
164—780).—A lecture.

Spark spectrum of neon. H.N.Russer1,K. T.
Compton, and J. c. Boyce (PI'OC- Nat. Acad. SCi.,
1928, 14, 280—283).—A new series of lines of con-
siderably shorter wave-length than those previously
described has been discovered in the spark spectrum
of neon. A vacuum spectrograph was used, the
spectrum being excited by electron impacts at con-
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trolled voltages between a Wehnelt cathode and a
wire-grid anode, the pressure in the spectrograph
being kept at less than 0-005 of that in the discharge
tube. This work, together with previous observations
of de Bruin, has enabled 203 lines to be classified in
59 multiplets. A table is given stating the term
values of all the states of No n so far identified. The
mean quantum defects of the various states are also
given, and compared with those of o n, to which
they show close similarity. The ionisation potential
was found to be 40-970-05 volts. A. J. Mee.

Spark spectrum of argon. I. T. L. de
Bruin (Z. Phvsik, 1928, 48, 62—66).— Theoretical.
The deepest quadruplet term of the A n spectrum has
been determined. An analogy is drawn between the
spectrum of Aii and Ne ir. W. E; Downey.

Energy levels of the hydrogen atom according
to the Dirac quantum theory of electrons. W.
Gordon (Z. Physik, 1928, 48, 11— 14).— Mathem-
atical. It is shown that Dirac’s theory leads to
Sommerfeld’s fine-structure formula.

W. E. Downey.

Naturalvibrationsin the infra-red of beryllium
oxide, magnesium oxide, calcium oxide, and zinc
oxide. S. Toitksdort (Z. physikal. Chem., 1928,
132, 161—1S4).—The infra-red transmission spectra
of the above oxides havebeenstudied in the range
2—22 X In every casethe lattice vibration is
anharmonic. Magnesiumoxide and calcium oxide
give, corresponding withtheir simple cubic lattice
structure, simple spectra, each having one funda-
mental. The hexagonal lattices of beryllium oxide
and zinc oxide each appear to possess three funda-
mentals. Using the values obtained for the natural
frequencies, v, to calculate the values of @3v, where fi
is the quotient of Planck’ constant by Boltzmann’s
constant, gives results in fair agreement with those
derived from m. p., compressibilities, and specific
heats, respectively. R. cuthill.

Structure of the fluorine spectrum (F1). T.L.
de Bruin (Proc. K. Akad. Wetensch. Amsterdam,
1927, 30, 944—951).—A theoretical term scheme has
been deduccd for the fluorine spectrum (Fi) on the
basis of the theory of complex spectra developed by
Heisenberg (A., 1925, ii, 729), Hund (ibid., 912), and
Pauli (ibid., 339). This is in fairly good agreement
with experimental results. M. S. Burr.

Structure of the second order spectrum of
sulphur (Sii). J.citres (Compt. rend., 1928, 186,
1109—1111; cf. Bloch and Bloch, A., 1927, 1117).—
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Five multiplets of rays corresponding with the com-
binations ans.iP —an'p.Pi, ans"P—anpM), anp.*P—
and.4D, anp."D—and."D, and anp.iD—and.iF have
been recognised for the Sn spectrum, and arc
tabulated. The Sil and 0 n spectra are analogous.
J. Grant.
Absorption spectra of nitric oxide. M. Lam-
brey (Compt. rend., 1928, 186, 1112—1114; cf.
A., 1927, 808).—The absorption spectrum of nitric
oxide is made up of two families of doublets located
in the long and short wave-length regions, respectively,
some of the doublets of the latter being partly super-
posed on those of the former. Each of the com-
ponents is a resolvable band, and there is a single
absorption minimum corresponding with a null ray.
Formulae are given representing the rays.
J. Grant.
Origin of the spectrum of the solar corona.
M. sana (Nature, 1928, 121, 671—672).—A dis-
cussion of the method whereby certain light elements
may give rise to the coronal spectrum. For lithium,
beryllium, and boron, the force of radiation would
more than balance the force of gravity, so that the
element could be retained in the solar atmosphere
only in the ionised form; corresponding lines for the
non-ionised elements are not found in the Fraunhofer
spectrum, but the identification of lines of the ionised
elements is doubtful. The possibility of silicon,
carbon, and other elements giving rise to prohibited
transitions is also discussed, and the author’s views
are supported by experimental evidence derived from
the behaviour of thallium. A. A. Erdridge.

Stark effect and series limits. [Miss] J. M.
Dewey and H. P. Robertson (Nature, 1928, 121,
709—710).—An upper limit is obtained for the energy
of quantised orbits in a hydrogen-like atom, and it
is shown that various types of unquantised orbits
having negative energies exist. A. A. Eidridge.

Excitation of the auroral green line in active
nitrogen. J. Kaptan (Nature, 1928, 121, 711).—
The auroral green line has been excited in active
nitrogen produced by a condensed discharge in a
mixture of nitrogen and oxygen (4%); the wave-
length was determined as 5577-5 A, With decreasing
amounts of oxygen the line, at first intense, gradually
disappeared. A red line, 6654-8 A., possibly identical
with an unclassified oxygen line at that wave-length,
was also observed. The dissociation of the oxygen
molecule and the excitation of the atom are con-
sidered not to occur in a single act.

A. A. Eldridge.

Mn Il spectrum excited by rare gasions. J.G.
Birack and 0. S. Duffendack (Science, 1927, 66,
401—402).—Rare gas ions on contact with manganese
atoms ionise them and excite them to the degree
that the ionising potential of the rare gas exceeds that
of manganese (7-4 volts). Argon (ionisation potential
15-4 volts) gives manganese lines originating in the
P and S levels; with neon (ionisation potential
21-5 volts), 7P —Z>lines were strong.

A. A. Eldridge.

Extension of the violet CN band system to
include the CN tail bands. F. A. Jenkins
(Physical Rev., 1928, 121, 539—558).—Wave-
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numbers of band-lines are tabulated for thirteen of
the CN tail bands as excited by interaction of acetyl-
ene with active nitrogen. The tail bands are merely
members of the ordinary CN sequences, with high
vibrational quantum numbers. The constants B'
and B" were evaluated. The vibrational term-
differences obtained from the calculated band-origins
satisfy the combination principle. The assignment
of the tail bands to the violet CN system makes this
the first known system having some bands shaded
towards the violet and others towards the red; also
the frequencies of the bands of a given sequence may
pass through a maximum. . A Eildridge.

Certain multiplets in the spectra of Nb hi and
Nbiv. R.C.GibbsandH.E.wnite (PhysicalRev.,
1928, Tii], 31, 520—526).—By applying the irregular
doublet law to known data for the triad of multiplets
DF, DD', and IDP (ds—dp) in the two-electron
systems Sri and Y n, the corresponding multiplets
for Zrni and Nb iv have been identified; similarly
the triad of multipletsiF'D’, iF'F, and fFG* (dZ—dzp)
in the three-electron systems Y i and Zr n has been
extended to Nbra, and the stronger lines of the
IF'G" multiplet to Mo rv. A. A Eldridge.

Zeeman effect and Stark effect of hydr'ogen in
wave mechanics. Force equation and virial
theorem in wave mechanics. A. E. Ruark
(Physical Rev., 1928, [ii], 31,533—538).—Theoretical.
The Zeeman levels of hydrogenic atoms are deter-
mined by a new method. The formula) for the first-
order Stark effect and for the Paschen-Back effect
can be obtained similarly. A. A. Eldridge.

Absorption and scattering of mercury vapour
for the line 2536 A. J.Z.Zietinski (Physical Rev.,
1928, [ii], 31, 559—568).—The absorption coefficient
of the radiation (X2356 A.) excited in mercury vapour
by a beam from a mercury arc is unchanged by
admission of air up to 4 mm. pressure, although the
resonance radiation is strongly quenched; in a
vacuum the scattering coefficient is equal to the
absorption coefficient. A. A. Eildridge.

Intensities in the hydrogen spectral series.
F. G. stack (Physical Rev., 1928, [ii], 31, 527—
532).—Theoretical intensities of the components of
the most important lines of the first six series of the
hydrogen spectrum are computed and tabulated,
together with the probability coefficients for the
components and lines. A. A Eldridge.

Series spectra of potassium and calcium.
I. S. Bowen (Physical Rev., 1928, [ii], 31, 497—
502).—Series designations are given for some extreme
ultra-violet lines in the spectra of Ivin, K iv, Caiv,
and Cav; additional lines in the KII spectrum are
identified. The series lines in the spectrum of
Cahi are tabulated with series designations. The
term values give the ionisation potential of K ii as
31-7 volts, and that of Cam as 51-0 volts.

A. A Eildridge.

Reflexion of atoms by a crystal. A. Errett
and H. F. o1son (Physical Rev., 1928, [ii], 31, 643—
647).—For cadmium and mercury atoms striking a
rock-salt surface the incident and reflected beams are
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equally inclined to the normal. Sodium is not

reflected. Hydrogen gives irregular results.
A. A. Eldridge.
Continuous absorption in sodium vapour.

B. Trumpy (Z. Physik, 1928, 47, 804—813).—From
measurements of the continuous absorption by
sodium vapour in the neighbourhood of the con-
vergence frequency of the principal series, it is shown
that the coefficient for the continuous absorption
diminishes rapidly with increasing frequency, and
at 2300 A. attains a value approximately one half
that obtaining at the convergence frequency. The
results are discussed from the point of view of
Sugiura’s theory. J. W. Smith.

Behaviour of hydrogen and mercury at the
electrode surfaces of spectrum tubes. M. C.
Johnson (Proc. Roy. Soc., 192S, A, 118, 695—708).—
If an aluminium cathode is exposed to mercury vapour
and then washed for a long time in streams of hydrogen
without further admission of mercury, the resulting
domination of mercury lines over the hydrogen
spectra, and the increase in rate of cathode dis-
integration, are accompanied by a decrease in the
proportion of the spectrum of hydrogen due to

neutralisation of protons, as deduced from the
Doppler effect. With aluminium electrodes, the
mercury spectrum appears instantaneously; it is

almost instantaneous with a nickel cathode if there
is gas connexion with a second tube containing
aluminium, but with an isolated nickel cathode the
mercury spectrum is fainter and requires a greater
mercury pressure. In badly-contaminated tubes, the
gradual saturation of the absorbing sodium or silver
and the gradual weakening of the mercury spectrum
at the electrodes are functions of the time during
discharge, not of the intervals of time between.
Admission of mercury to all tubes continues to de-
crease the resistance of the tube after admission has
ceased for as long as 10 min. When solid, a mercury
cathode can be made to disintegrate electrically in a
way distinct from its thermal disintegration, but the
disintegration layer from the aluminium cathode after
mercury contamination is of aluminium, and is due
neither to thermal nor to electrical disintegration of
mercury. It is suggested that when a gas known to
be liable to multiple ionisation is admitted to the
tube, the increased energy of its ions effects what
has been impossible for the steady proton bombard-
ment, viz., a partial break-up of the protective layer
of oxygen on the aluminium cathode, thus allowing
the gases in the aluminium structure to diffuse out.
L. L. Bircumshaw.
Emission of light by flames containing sodium
and the absorption of light by mercury vapour.
H. A. wirtson (Proc. Roy. Soc., 192S, A, 118, 362—
366).—The relative light intensities due to 1, 4, and
9 sensibly equal Bunsen flames, arranged in a row
and supplied with sodium by the same sprayer, were
found to be 1 :2 :3, within the limits of error.
Using solutions with concentrations of sodium pro-
portional to 1, 4, 9, and 16 in the sprayer, the light
intensities for any number of flames from 1to 9 were
found to bo as 1:2:3:4. These results confirm
Gouy’s conclusion (Ann. Chim. Phys., 1879, 18, 5)
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that lcr-Vpd (when cd is not extremely small), where
| is the light intensity emitted in a direction perpen-
dicular to the flame surface, d is the flame thickness,
and p the amount of sodium per unit volume. Gouy’s
square-root law may be simply explained by taking
into account the fact that the sodium atoms absorb
the light at the centres of the D lines much more
strongly than that at the edges. The experimental
results on the emission of light by sodium flames and
on the absorption of resonance radiation in mercury
vapour (Hughes and Thomas, A., 1927, 1118) are
shown to be consistent with the view that the atoms
absorb light like simple damped oscillators.
L. L. Bircumshaw.
Theory of scattering of slow electrons. J.
Holtsmark (Z PhySIk, 1928, 48, 231—243)—U5Ing
a method previously developed (Faxdn and Holts-
mark, A., 1927, 1119), the scattering of slow electrons
in argon and the effectivo cross-section of the argon
atom for small electron velocities are calculated. A
general agreement is found with the data of Rusch
(A., 1926, 989) and of Briiche (A., 1927, 1119). The
minimum  scattering cross-section is obtained
approximately. The calculations are made on the
basis of the field worked out by Pauling (A., 1927,
394) and by Hartree (this vol., 216). The minimum
appears to be a general property for all centrally
symmetrical atoms, in agreement with the latest
experimental results of Briche. The calculation
for neon is not in such good agreement as for argon.
The diffusing cross-section is also calculated.
A. J. Mee.
Coronadischargein helium andneon. L.G.H.
Huxley (Phll Mag., 1928, [VII], 5, 721—737)—
Measurements of the potentials necessary to start a
discharge between a cylinder and a coaxial wire in
pure helium and in pure neon have been made. It
has been found that the starting potential depends on
the polarity of the electrodes and that whilst at
pressures less than about Smm. the starting potential
is greater when the wire is positive, the reverse is the
case for higher pressures. This result isnot in agree-
ment with the theory that the discharge is main-
tained by the action of electrons in ionising the gas
molecules by collision and of the positive ions in
liberating electrons from the cathode, since the
negative discharge would then be started always by
the smaller potential. The velocities of the positive
ions in helium and neon have been measured and the
molecules are shown to present towards positive ions
of certain velocities large reductions in effective
diameter, and the mean free paths in neon of the
positive ions are shown to be about five times those
in helium. A. E. Mitchelr.

Electrical properties of monatomic gases.
J. S. Townsend and S. P. MacCatitum (Phil. Mag.,
1928, [vii], 5, 695—700).—In an investigation of the
electrical properties of neon it has been found that
small traces of diatomic impurities may be removed in
a few seconds by the action of a high-frequency dis-
charge from either internal or external electrodes.
The effect of impurities on the electrical properties
of the gas has been shown to be more noticeable in a
wide tube, where the force required to maintain the
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discharge is comparatively small, than in a narrow
tube, where a larger force is required. The purific-
ation is explained on the previous results of Townsend
and Donaldson (ibid., 179) that in similar discharges
the positive ions and electrons do not recombine to
any appreciable extent inthe gas. The disappearance
of ions from the gas is then attributable primarily
to the diffusion of the electrons to the walls of the
tube, leaving the gas positively charged. The
repulsion of the positive ions to the wall quickly
establishes a stable distribution in which positive
ions and electrons reach the wall simultaneously.
Losses are balanced by the process of ionisation of
molecules by electron collision and a steady state is
maintained. The easily ionised molecules of di-
atomic gases are thus driven by the force of the
positive charges into contact with the tube wall,
where they remain for a considerable time and do not
affect the electrical properties of the free monatomic
gas. It is thus concluded that atoms of monatomic
gases are ionised by electron collisions and that the
development of heavy currents in these gases is
chiefly due to this process, a conclusion which is in
disagreement with other theories.
A. E. Mitchernr.

Quantum theory of the Ramsauer effect. J. R.
Oppenheijier (PI’OC. Nat. Acad. SCi., 1928, 14,
261—262).—The Ramsauer effect can bo accounted
for by consideration of electronic resonance and spin.
Two first-order cross-sections for the elastic collision
of an electron and a hydrogenic atom can be calcul-
ated, corresponding with initial orbital wave-func-
tions respectively symmetric and antisymmetric in
the co-ordinates of the impacting electron and the
atomic electron. The symmetric wave-function gives
a greater cross-section than that calculated without
resonance, whilst the anti-symmetric function gives
a cross-section vanishing for some small velocity for
each angle of deflexion. The total cross-section shows
a sharp minimum at about 1 volt. In the general
case, both symmetric and antisymmetric wave
functions will occur, but for atoms having only paired
electrons (e.g., helium, argon, methane) the cross-
section is given by the antisymmetric function alone
and may, therefore, pass through a minimum for
sufficiently low velocities. For any particular case
the whole problem must be solved. Minima in
cross-sections have been observed for argon and
krypton. A . J. Mee.

Electric moment of alkali atoms. J. J.
Weigte (Physical Rev., 1928, [ii], 31, 672—675).—
The electric moments of sodium, potassium, and
rubidium atoms, respectively, are computed by an
“inaccurate” method as 0-18, 0-24, and 0*27x
10~1Sg.lcmJsec.-ie, respectively.  The values, being
negligible, are in accord with Bohr’s theory.

A. A. Eldridge.

Low-voltage arcs in iodine. H. F. Frtjth
(Physical Rev., 1928, [ii], 31, 614—628).—The
minimum radiating potential of the iodine atom is
6-5 volts, the ionising potential of the atom 8-0, and
the ionising potential of the molecule 9-5 volts. At
4-9 volts the spectrum contained the lines 2062, 2535,
and 3135A., the continuous band 3460 A., and
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several groups of bands. Arc lines appear at slightly
higher voltages, and spark lines at s volts. The
continuous bands at 4080, 4300, and 4800 A. are
observed for molecular, but not atomic, iodine. A
band system at 2224—2050 A., and two groups at
2880, 2833, 2776, 2716 A. and 2480, 2379, 2290,
2243 A., were observed. A. A. Eldridoe.

Positive ion kinetics. G.P.Harnwen1 (Physical
Rev., 1928, [ii], 31, 634—642)..—Measurements of the
mean free path and energy loss per collision of
positive ions of potassium and casium in helium, neon,
argon, hydrogen, and nitrogen accord with a free
path approximately equal to the Kinetic theory
value and with an energy loss considerably less than
would be expected. A. A Eildridge.

Motion of conducting electrons. A. E. Mati-
novski (Z Physik, 1928, 47, 859—885).—A detailed
description of the experiments previously recorded
(A., 1927, 504). The negative results obtained are
theoretically discussed and the conclusion is reached
that the magnitude of the electromagnetic motion of
the conducting electrons is not influenced by the
self-induction of the conductor. J. W. Smith.

Electrical conductivity in flames. P. Lenard
(Ann. Physik, 1928, 85, [iv], 730—744).—A general

review. W. E. Downey.

lon rays. E. Weitkamp (Physikal. Z., 1928, 29,
217—223).—For salts from which the same ion is
emitted, a parallelism is shown to exist between the
m. j). and the temperature at which emission begins.
At lower temperatures the emission falls off with
time, but at and above the m. p. the emission is
constant. Addition of graphite to the salt-containing
anode results in a reduction of the emission to as little
as 1/10 to 1/20 of the original current. Small additions
of iodine slightly increase, and larger quantities of
iodine markedly decrease the emission. In the case
of cadmium iodide, no difference appears when dry
air is admitted after the substance has been main-
tained and allowed to cool in a vacuum, whereas
moisture greatly increases the emission.

R. A. Morton.

Origin of magnetism based on the structure of
atoms. K. Honda (Proc. Imp. Acad. Tokyo, 1928,
4, 12—15).—A qualitative discussion of the author’s
theory that ferro- and para-magnetism is due to
nuclear electrons, whilst diamagnetism is attributed
to the outer, or optical, electrons of the atom. Dia-
magnetic atoms have definite magnetic moments
comparable with those of the ferro- or para-magnetic
atoms, but owing to their large angular moments,
they cannot be magnetised. In the latter case, it is
assumed (after Rutherford) that the angular moments
of protons and electrons in the nucleus, revolving in
opposite directions, almost cancel one another, whilst
the theory of the gyroscope is applied to show that
in the former case a diatomic model cannot be
magnetised but may be diamagnetised.

J. Grant.

Reflexion of positive rays by a platinum
surface. G. E. Read (Physical Rev., 1928, [ii], 31,
629—633).—A study of the relative amount of re-
flexion of lithium and potassium ions at a platinum
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surface under various conditions, and of the angle
distribution of the reflected rays.
A. A. Eldridge.
Revision of at. wt. of uranium. Analysis of
uranous chloride. 0. Hoenigschmia and W. E.
Schitz (Z. anorg. Chem., 1928, 170, 145—160).—By
preparing and analysing uranous chloride by the
methods previously used for the bromide (A., 1914, ii,
662 ; 1916, ii, 484) the value of the ratio UClas :4Ag
has been found to be 0-880524, giving 238-14 for the
at. wt. of uranium. For the fused chloride, df is
4-725. R. Cutiiirr.

Precision measurements in radioactivity. L.
Bastings (J. Sci. Instru., 1928, 5, 113—122).—The
factors introducing error into gold-leaf electrometer
measurements are discussed. An experimental
technique and a gold-leaf electrometer are described,
by means of which results can be obtained consistent
to 1in 1000. C. W. Gibby.

i3-Rays of proto-actinium. 0.Hahn and A. von
Grosse (Z. Physik, 1928, 48,1—10).—The absorption
curves for the secondary j3-radiation of proto-
actinium have been measured and jx the absorption
coefficient in aluminium, is found to be 126 cm.1
Comparison of the curves with those for radio-
actinium suggests that the j3-radiation of proto-
actinium is not due to impurity. The y-radiation
which accompanies secondary (3-rays was detected.
This y-radiation of proto-actinium is found to be
moro penetrating than the j3-rays from the active
precipitate of actinium. W. E. Downey.

Velocities of a-particles from radium-C,
thorium-C and-C'. G.H. Briggs (Proc. Roy. Soc.,
192S, A, 118, 549—557).—The value of Hp=MV/E
for an a-particle from radium-C has been redeter-
mined, the apparatus for producing the magnetic
deflexion being modified (cf. A., 1927, 392, 393).
From the value found, 3-993x 105 e.m.u., and the
theoretical value of E/31, 4814-8, calculated from
recent determinations of the at. wt. of helium and the
value of the Faraday, taking into account therelativity
correction for the increase in mass of the a-particle,
the initial velocity of a-particles from radium-C is
found to be 1-923x10° cm./sec. The values found
by Rutherford and Robinson were //p=3-983 X105
and F=1-922x109 (cf. A., 1914, ii, 789). The
initial velocities of a-particles from thorium-C and
mC are found to be 1-705 x 10° and 2-053 x 109 cm./sec.
respectively. These results are compared with those
deduced from the Geiger relation V3=kR, and found
to be in good agreement. A table is given showing
the velocities of a-particles from other radioactive
substances, the results being deduced from the author’s
velocity curve for a-particles from radium-C (loc. cit.)
and from Geiger’s determination of the ranges (Z
PhySIk, 1921, s ,45) L. L. Bircumshaw.

Energy stages of atoms and molecules and
their relationship to chemical union. 3.
(Ber., 1928, 61, [ii], 445-459).—A lecture.

H. Wren.

Penetrating radiation. J. ciay (Proc. K. Akad.
Wetensch. Amsterdam, 1927, 30, 1115—1127).—
Measurements of the penetrating or ultra-y-radiation

Franck

569

have been made at Bandoeng, Java, from February to
July. There appears to be a daily variation in
intensity with a minimum at about s a.m., which is
ahvays maintained, although the average value for
the day may vary with the season. Absorption
experiments indicate that there are at least two
different kinds of rays, with possible mass absorption
coefficients of 17 X 10'3 cm.-1 and 4 x 10~3 cm.-1, which
are greater than those found by Millikan and Cameron
(Physical Rev., 1926, [ii], 28, 851). The wave-
lengths calculated from these are 3x 10-u and
0-8X 10'11 cm., respectively. The intensity of the
radiation appears to decrease with increasing altitude
at first and then to increase. A penetrating radiation
was also observed in a rock-salt mine in Stassfurt.
M. S. Burr.
Non-appearance ofthe recombination lumines-
cence in the reaction between alkali and halogen
atoms. V. Kondratjev (Nature, 1928, 121, 571—
572).—The exciter of chemiluminescence in the
reaction between alkali atoms and halogens is con-
sidered to be a molecule, NaCl’, having an excess of
energy and existing as an energy-rich molecule for a
sufficiently long time to meet a sodium atom. The
curves for the potential energy of the systems
(M)(X) and (M+)(X~) as a function of the distance r
between two nuclei intersect at a point rc at which
the valency electron of the metal can be “ adiabatic-
ally 7 transferred to the halogen atom. The mole-
cule M+X~ (MX*) formed in this way from the neutral
atoms can exist for a comparatively long time in a
high vibrational state. The energy of vibration of
such a molecule can be increased by the absorption
of the temperature radiation to a quantity
Q +J—E, where Qis the heat of reaction M-fX=M X,
J the ionising potential of the cation, and E the
electron affinity of the anion; in the chemilumines-
cence spectrum, lines the excitation energy of which
exceeds Q do in fact appear. In the region r<rg,
spontaneous transition followed by emission of light
may be expected, but visible radiation is not observed.
Radiation may be expected in recombination of one
normal and one excited atom, the curves (M")(X) or
(M)(X") and (M+)(X) of which do not intersect.
The curves (K)(I) and (Kf)(I~) do not intersect,
whereas the curves (Na)(X') and (Na+)(I~) intersect;
in the chemiluminescence spectrum of the former,
but not the latter, reaction, a large continuous band
is observed. A. A. Erdridge.

Disappearance of gases into glass under the
action of the electric discharge. J. Tayilor
(Nature, 1928, 121, 708—709).—In experiments
in which positive ions obtained in various gases at
low pressures by means of an electrodeless discharge
were pulled out by an electric field to the «alls of a
glass bulb immersed in molten sodium nitrate, (a) for
hydrogen, oxygen, and nitrogen the quantity of gas
disappearing is directly proportional to the quantity
of electricitar transferred through the glass walls,
(6) for hydrogen, every electron charge passed involves
the disappearance of one hydrogen molecule, (c) for
oxygen and nitrogen, every two electron charges
passed involve the disappearance of one atom,
(d) for helium, no disappearance of gas occurred. The
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effect is not an accelerated diffusion, but appears to
arise from an electrolytic decomposition of the glass
probably resulting, with hydrogen, in the formation
of water which penetrates deeply into the glass
structure. A. A. Eldridge.

Energy of the helium atom and of the positive
ion of the hydrogen molecule. B. N. Finkel-
stein and G. E. Horowitz (Z. PhySik, 1928, 48,
118—122).—Mathematical. W. E. Downey.

Statistical theory of the transition between two
excited states of an atom. K. Bottert (Z Physik,
1928,48,98—110).—Theoretical. W.E.Downey.

Wave mechanics of ~rotating electrons. J.
Frenkel (Z. Physik, 1928, 47, 786—803).—Mathem-

atical. An extension of a former theory (A., 1926,
773). J. W. Smith.
Wave equations of the electron. C. G. Darwin

(Proc. Roy. Soc., 1928, A, 118, 654—680).—Mathem-
atical. Dirac’s recent work on the quantum theory
of the electron (this vol., 344, 456) is discussed, and
his system is treated by the ordinary methods of wave
calculus instead of by the non-commutative alge-
braical methods. The relationship of his equations
to previous theories is considered, and it is shown that
Schrédinger’s equation and the pah of equations
derived empirically by the author (cf. A., 1927, 916)
are successive approximations to Dirac’s. The
equations are solved for the motion of an electron in
a central field, and arc shown to be expressible in
terms of spherical harmonics and to lead to a doublet
structure for the spectrum. The discussion of the
radial functions is shown to lead exactly to the
original Sommerfeld expression for the energy levels
in the case of hydrogen. A few points connected
with the free electron, the emission of radiation from
an atom, and its magnetic moment are reviewed, the
rules of combinations are considered, and a discussion
of the Zeeman effect is outlined.
L. L. Bircumshaw.
Statistical method for estimating some pro-
perties of atoms and its application to the theory
of the periodic system of the elements. E.
Fermi (Z Physik, 1928, 48, 73—79).—Theoretical.
The electrons in heavy atoms may be considered as a
kind of atmosphere, and their distribution round the
nucleus may bo calculated by a statistical method.
W. E. Doavney.
Anomalous effective cross-section of similar
atoms when suffering collisions of the second
kind. W. Schatz (Z Physik, 1928, 48, 67—72).—
Polemical against Ortlimann and Pringsheim (this
vol., 338) and von Kcusslcr (A., 1927, 491).
W. E. Doavney.
Change of wave-length in light scattering.
C. V. Raman (Nature, 1928,121, 619).

Absorption coefficients. H. G. de Laszlo (J.
Physical Chem., 1928, 32, 503—506).—A summary of
the methods used to measure absorption coefficients
of solutions and pure liquids. L. S. Theobald.

Absorption spectra of formaldehyde and
carbon monoxide : close relationship between
these two molecules. V. Henriand S. A. Schou
(Compt. rend., 1928, 186, 1050—1052).—The ultra-
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violet absorption spectrum of formaldehyde corre-
sponds with a bivalent molecule, and is analogous in
many respects to that of carbon monoxide, having a
system of triplets with the same intervals. The
inter-combination absorption bands 1$—3P occurring
in the latter correspond with the resonance rays of the

bivalent atoms. J. Grant.

Arc spectrum of Kasolo uraninite. J. Ver-
haeghe (Bull. Acad. roy. Belg., 1928, [v], 14, 18—
30).—Crude uraninite may be utilised to give a con-
tinuous arc spectrum suitable for the investigation
of absorption spectra in the ultra-violet. Uraninite
itself is insoluble in hydrochloric acid, whilst the
crust of secondary minerals dissolves easily. Arc
spectra obtained with the solution exhibit the com-
plete spectrum of lead, whilst only the more persistent
lines (indicating concentrations between the limits
0-001—2-09%) are recorded for iron, cobalt, nickel,
molybdenum, chromium, manganese, vanadium,
titanium, lanthanum, magnesium. The following
elements can be presentonly in traces, since only *iraies
ultimes ” were detectable : potassium, strontium,
casium, tungsten, and thorium. The proportion of
iridium present remains doubtfid. R.A. Morton.

Infra-red absorption
ethylene, and ethane.

spectra of acetylene,
A. Levin and C. F. Meyer
(J. Opt. Soc. Amer., 1928, 16, 137—164).—The
spectra of acetylene, ethylene, and ethane were
investigated between 2 and 15jt. Each gas shows a
characteristic type of structure for its vibrational-
rotational bands. The three main absorption regions
of acetylcne have been resolved into individual lines
which are alternately intense and faint. These lines
have the same average spacing in the three bands.
The two minor absorption regions of acetylene were
also investigated, and the molecular moment of
inertia was computed from the spacing of the fine
structure of the principal bands. The value is in
agreement with that computed from the classical
theory on the assumption of a linear molecular model.
Seven regions of absorption were investigated for
ethylene. Two were resolved into individual lilies
with a strong Q branch present in one case and absent
in the other. Four of the remaining regions reveal
“ envelopes ” of an identical type, characterised by a
sharp Q branch together with P and B branches. The
bands in the region of 2-3 xlack Q branches. The
main absorption regions of ethane reveal bands, each
consisting of a single succession of absorption maxima.
C. J. Smitiiells.

Spectroscopic criterion for the benzenoid
structure in some types of triphenylmethane
derivatives. R. C. Gibbs and C. V. Shapiro (Proc.
Nat. Acad. Sci., 1928,14,251—252).—It is shown that
in every case where the benzenoid structure was to be
expected (with one exception), the absorption spectra
of the compounds in neutral alcoholic solution include
a pair of bands having an average separation of
100 mm;1, and lying in the region between frequency
numbers (mm:1) 3500 and 3700. These bands are
usually weak, and arc sometimes superimposed on the
general absorption. The average molecular absorp-
tion coefficient for these bands is of the same order
of magnitude for all the triphenylmethane derivatives
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studied. Tins observation was applied to coloured
solutions, and confirmed the view that benzenoid
or lactonoid derivatives were actually present in the
solutions even although they might be in equilibrium
with quinonoid modifications. ~-Hydroxytriphenyl-
carbinol was studied in this way, together with
hydration products of benzaurin and aurin etc.
There is one exception—dichlorosulphonefluoran, a
colourless compound, known to be lactonoid in
structure, which, however, gives the above bands.
A. J. Mee.
New diffuse radiations. Y. Rocara (Compt.
rend., 1928, 186, 1107—1109).—An attempt is made
to explain the new diffuse radiations described by
Raman (this vol., 4Gl) on the basis of the author’s
theory (this vol., 354), as the optical beats due to the
various oscillation frequencies of the electric moment
of the molecules. J. Grant.

Absorption spectra of anthracene derivatives.
I. E. de B. Barnett, J. W. Cook, and T. E.
Ertison (J.C.S., 1928,885—890).—Substitution in the
wiftso-positions of anthracene has very little efiect on
the spectrum (in alcohol), which is merely shifted
as a whole, but is independent of the mass of the
substituent. Destruction of the bridge linking by
reduction to 9 :10-dihydroanthracenc, however,
causes the spectrum to become similar to that of an
alkyl derivative of benzene. Derivatives of anthrone
in which tautomeric change is impossible owing to
replacement of the methylene hydrogen atoms of
anthrone by non-mobile groups give a cliaracterictic
absorption curve. As would be expected from
considerations of transannular tautomerism (this vol.,
52), 1:5-dichloroanthrone has bands of both the
anthracene type and the anthrone typo. It is
established that the reactive bromo-compound of
1:5-dichloro-9-benzylanthracene has a structure
corresponding with those of the colourless series of
compounds derived from it, but it is not possible to
decide between the two alternative structures for
these compounds (cf. loc. cit.). R. Cijthirr.

Optical analogue of the Compton efiect.
C.V.Raman and K. S. K rishnan (Nature, 1928,121,
711).—The presence in the light scattered by fluids of
wave-lengths differing from those of the incident light
is demonstrated. It is suggested that an incident
quantum of radiation may be scattered by the
molecules of a fluid either as a whole or in part.

A. A Eldridge.

Shape and intensities of infra-red absorption
lines. D. M. Dennison (Physical Rev., 1928, [ii],
31, 503—519).—An expression for the shape of an
infra-red absorption line is developed. The absorp-
tion coefficient may be expressed by means of two
damping curves involving the number of molecules
per unit volume, the temperature, and the effective
diameter. Formula; are derived which are capable of
interpreting the absorption lines of the infra-red
hydrogen chloride spectrum; the value 10-8 X 10~s cm.
is obtained for the effective diameter. The meaning
of this value and the validity of the assumptions are
iliscussed. The effective moving charge of the
hydrogen chloride molecule is e= (0-199) X4-77 x10 10
Ckn. A. A. Eldridge.
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Changes produced in the absorption bands of
certain organic fluorescent dye solutions by
alterations of concentration and temperature.
W. E. Speas (Physical Rev., 1928, [II], 31, 569—
578).—Increase in concentration of solutions of
rhodamin B or eosin produces the same general
effect on the absorption bands as a fall of temperature,
and vice versa. Increase in concentration of alcoholic
rhodamin B causes an increase in the absorption
per molecule and a shift of the bands towards the red.
Experiments were also performed with fluorescein,
uranin, and resorcinol-benzein. A. A. Eidridge.

Chemiluminescence between alkali metal
vapours and tin halides. M. PslAnyi and G.
Schay (Z Physik, 1928, 47, 814—818).—Highly
diluted flames of alkali metals burning in stannic
chloride, bromide, and iodide emit intense lumines-
cence and continuous bands. The bands extend from
400 to 550 pgi with potassium and stannic chloride,
from 405 to 540 jp. with sodium and stannic chloride,
from 440 to 600 (¢;ja with sodium and stannic bromide,
and from 500 to 620 {x with sodium and stannic
iodide. The intensity is greatest in the middle of
the band and decreases symmetrically on each side.
From the data the heats of formation of the tetra-
chloride and trichloride of tin are deduced. The
chemiluminescence is explained by supposing a
trihalide to be first formed and that this decomposes
into the di- and tetra-halidcs with evolution of light
energy. J. W. Smith.

Band spectrum of water vapour. 1Il. D.
Jack (Proc. Roy. Soc., 1928, A, 118, 647—654; cf.
A., 1927, 808).— The water-vapour band x 3428 has
been measured and analysed. Comparison of the
term differences in this band with those in the bands
previously analysed shows that the initial terms are
the same for the bands x 3428 and x 3064, and the
final terms are the same for the bands x 3428, x 3122,
and x2875. This is in agreement with the scheme
already proposed (loc. cit.). The band x 3428 corre-
sponds with the transition o— >-1 of the vibrational
guantum number. Accurate values are calculated
for the moments of inertia of all the bands, to
replace the relative values previously given. The
values for the state of no vibration are /0=T633 and
10"=1-498x 10-10g.-cm.2, whilst the corresponding
nuclear separations are r0=1-022x 10~8 cm. and
ro"=0-979 x 10~8cm. in the case of the hydroxyl ion.

L. L. Bircumsiiaw.

Variation of the absorption coefficients of
fluorite and quartzwith temperature in the short-
wave infra-red. O.Reinkober and H. Kipcke (Z.
Physik, 1928, 48, 205—215).—The absorption co-
efficients of fluorite in the region between s j and
12-5ji, and of quartz between 3jx and 6-5ja were
measured at a series of wave-lengths at different
temperatures from 20° to the temperature of liquid
air. The curves between absorption coefficient and
temperature show that the former decreases in both
cases as the temperature is lowered. Extrapolation
indicates that at the absolute zero there will still be
some absorption. The graph connecting wave-length
and the ratio of the absorption coefficients at 20°
and at -~-180° (this being used instead of the exact
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temperature coefficient) is drawn, and it is found that
for fluorite the relationship is linear. The results
agree very well with those of Rubens and Hertz. For
quartz the ratio increases rapidly with the wave-
length as this approaches the chief absorption region,
and there is a minimum in the curve between 3 |xand
7(i. A. J. Mee.

W idening of absorption bands with pressure.
M. C. Teves (Z Physik, 1928, 48, 244—258).—The
effect of mixing an inert foreign gas with a vapour on
the absorption spectrum of the latter was investigated.
The vapours used were benzene and o- and ~-dichloro-
benzene (which all have spectra with series of sharp
edges showing fine structure due to rotation) and the
foreign gas was nitrogen. For pressures of nitrogen
up to 10 atm. the broadening of the rotation lines
was in accord with the Lorentz collision damping
theory. At higher pressures, however, there was a
displacement as well as broadening, an increase of
absorption energy, and finally appearance of new
edges. A curve isgiven shoving the change in 1/X for
given pressures, and photographs showing the spectrum
of benzene, and that with the addition of nitrogen at
pressures from 20 to 100 atm. For a given gas added,
there is a proportionality between the displacement
of the lines and the molecular concentration. Possible
causes of the broadening of the lines are discussed,
including the Doppler effect, the effect of molecules
of the same kind on one another, collision damping
(Lorentz theory), and, in detail, the Stark effect due to
molecular fields. There appears to be a strong analogy
with the Stark effect for atoms, but the effect is of a
much greater order of magnitude. The appearanec
of new edges is analogous to the appearance of
normally forbidden lines in the Stark effect. A direct
connexion of the displacement with the polarisation
is not found. A. J. Mee.

Measurement of spectral photographs. W.
Hirschetl (Z. Physik, 1928, 48, 293—294).—The
spectral photograph is measured under the microscope
by means of a photographed scale. A. J. Mee.

Problem of the normal hydrogen molecule in
the new quantum mechanics. S. C. Wang
(Physical Rev., 1928, [ii], 579—586).—Theoretical.
The following data are obtained for the configuration
corresponding with the normal hydrogen molecule :
heat of dissociation 3-76 volts, moment of inertia
4-50 X104 g. cm.2, nuclear vibration frequency
4900 cm -1 A. A. Eldridge. '

Connexion between positive rays and the
abrupt change of potential at the cathode for the
thermal emission from an oxide cathode.
Method of obtaining the energy of emission. G.
Schmerwitz (Z PhySIk, 1928. 48. 259— 275)—
Experimental details are given for the determination
of the positivc-ray current, the anode current, and the
abrupt change of potential at the cathode for a tube
with a cathode coatcd with calcium oxide. The
electron stream showed no relationship with the
change of potential at the cathode; the positive-ray
current showed a linear relationship with it for high
values, but at about 2-4 volts there was an abrupt
change in the curve. Below this voltage there was
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practically no positive-ray current. In high vacua
the same result was obtained, the value being inde-
pendent of the temperature, and thus of the number
of electrons emitted. It is shown that this critical
voltage is the equivalent of the energy of omission of
the electrons from the calcium oxide. Similar results
were obtained with barium oxide and strontium
oxide, and these agree with the values obtained by
Spanner. A. J. Mee.

High-frequency glow discharge in hydrogen.
E. Hiedemann (Ann. Physik, 1928, [iv], 85, 649—
686).—Glow discharges excited by constant waves or
modulated constant waves show a much sharper
separation of the various phases of a discharge than
those excited by means of damped waves (i.e., a
spark coil as source). A characteristic of these high-
frequency discharges is a splitting of the positive
column, with the formation of a dark space, shortly
before the disappearance of the column. Another
characteristic is that a visible glow can be observed at
gas pressures of 0-001 mm.  Glass fluorescence, on
the other hand, is observable at 55 mm. gas pressure.
The discharge in hydrogen has been quantitatively
studied. Under certain conditions a stratified dis-
charge is obtained. The potentials between the
layers under various conditions show relationships to
the ionisation potentials of the hydrogen molecule and
atom. "W. E. Downey.

Dielectric constants and magnetic suscepti-
bilities in the new quantum mechanics. 1ll.
Application to dia- and para-magnetism. J. H.
Van Vieck (Physical Rev., 1928, [ii], 31,587—613).—
Theoretical. The general mathematical theory is
modified. It is admitted that Pauli’s formula for
diamagnetic susceptibility can be applied to mole-
cules as well as to atoms. The paramagnetism of
atoms and molecules is discussed. The experimental
susceptibilities of oxygen and chlorine dioxide accord
with the assumption that the normal states are
respectively 33 and 25 terms. Calculation of the
paramagnetic susceptibility of nitric oxide gives
a value in agreement (;1-5%) with the experimental
value (cf. A., 1927, 609, 812). A. A. Eldridge.

Migration of ions from aqueous solutions into
glass. F. Quittner (Ann. Physik, 1928, [iv], 85,
745—769).—The migration of cations from metal salt
solutions and of hydrogen ions from acid solutions
into four Schott glasses at 52° and 2—s X 105 volts/cm.
field strength has been investigated. The percentage
of the total current carried by alkali metal ions is
characteristic for the various glasses and rises with
increasing concentration of the solution used as
anode. Silver ions wander the most freely, whilst
calcium, barium, zinc, and copper, when at all,
wander only feebly. With an acid solution or a
barium hydroxide solution as anode, the current for
the greater part is due to hvdrogen ions.

W. E. Downey.
and atomic volumes. XVII.
Volumes and magnetic propei'ties of solid
cyanides. W. Birtz [with W. Eschweiter and A.
Bodensiek] (Z. anorg. Cliem., 1928, 170, 161—183:
cf. A., 1927, 920).—The volume of the cyanide radical
in both simple and complex cyanides has been studied

Molecular



GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY.

with the aid of density measurements on the solid
cyanides. In the cyanides of the univalent metals,
the volume is 20—24, which agrees with the value for
the zero volume derived from data for other com-
pounds containing the cyanide radical, and is taken
as the normal value; in the cyanides of bivalent
metals, with the exception of nickel, the volume is
greater. The volume in the double cyanides of
potassium decreases with increase in the size of the
complex, ultimately falling below the normal figure.
Replacement of the metal atom in the complex by a
metal of higher at. wt. in the same group of the
periodic system causes a rise in the volume of the
cyanide group, and also, in general, in the solubility
in 87—88% alcohol. Substitution of nickel or zinc
for the potassium usually gives rise to a considerable
expansion, the formation of these cyanides from the
component simple cyanides being in some instances
attended by an increase in volume. It appears
probable here, however, that polymerisation plays
some part. The volume of the cyanide radical in
other hydrated complex cyanides, calculated from
existing data, is nearly normal. Comparison of the
molecular volumes of a few fulminates with those of
the corresponding cyanides shows that the volume
of the oxygen is here less than the zero volume. In
the thiocyanates, on the other hand, the sulphur
appears to have undergone little, if any, contraction.
Measurements of the magnetic susceptibilities of the
complex potassium cyanides show that, in accordance
with the views of Welo and others, a complex which
contains a metal atom in itself paramagnetic is not
paramagnetic if it possesses the inert gas configur-
ation. The behaviour of these cyanides as a whole
is in excellent agreement with the rule suggested by
Sidgwick, according to which there is a tendency for
the formation of those complexes with effective
atomic numbers equal to the atomic numbers of the
following inert gases. In a few instances, however,
ferromagnetic metals in complexés having effective
atomic numbers not equal to the atomic numbers of
inert gases are found to be diamagnetic. The complex
cyanides, ZnNi(CNys (yellow), NiAu2(CNys (white),
and Ni2W(CN)s (brown), have been obtained from
the corresponding potassium salts by precipitation.
R. Cuthill.
Theory of the birefringence induced by flow in
fluids. C. V. Raman and K. S. Krishnan (Phil.
Mag., 1928, [vii], 5, 769—783).—It is shown, from
the results of Stokes, that the tensions and pressures
in a fluid in a state of viscous flow are such as to
cause the orientation of elongated molecules so that
their greatest length lies in the direction of the axis
of tension and their shortest length along the axis of
pressure. It is then shown that the orienting tend-
ency is opposed by the thermal agitation of the
molecules resulting in a state of statistical equilibrium
determined from Boltzmann’s principle. The optical
anisotropy of the molecules combined with the
orienting tendency is claimed to give rise to the
birefringence of the medium, the magnitude of which
is proportional to the product of the viscosity and
the velocity gradient. This proportionality constant
has been designated the Maxwell constant for the
liquid and has been expressed in terms of the optical
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and geometrical anisotropy of the molecule, the
refractive index, density, and mol. wt.. of the liquid,
and Boltzmann’s constant. The theory has been
used to explain satisfactorily the general features of
the phenomena observed from the published results
for 172 liquids and quantitative values of the Maxwell
constant have been determined. A.E. Mitcherl.

Thermal variation of magnetic rotatory power
when the magnetisation coefficient is positive
and independent of temperature. H. Orrivier
(Compt. rend., 1928, 186, 1001—1003).—Paramag-
netic substances may be classified according as they
obey Curio’s, Weiss’, or other similar laws, or have
paramagnetism independent of the temperature.
Becquerel showed that according to Langevin’s
theory of the orientation of paramagnetic atoms in
a field, paramagnetic rotation of the plane of polaris-
ation occurs, which is proportional to the coefficient
of mass magnetisation. Assuming the simple additive
law expressing this in terms of Verdet’s constant, the
variation in magnetic potential, and the observed
rotation, it is shown for sodium dichromate—a
compound shown by Weiss and Collet (A., 1926, 230,
234) to have a constant paramagnetism—that Ver-
det’s constant (referred to unit mass) is independent
of temperature between 7° and 61°. A solution of
iodine-free zinc iodide (d° 2-482) was found preferable
to carbon disulphide as a comparison substance. It
has a Verdet constant 1-36 times as great at 16°
using yellow or mercury green light. It is trans-
parent up to X0-3 ji. J. Grant.

Production of optical activity by circularly
polarised light. H. Zocher and K. Coper (Z.
physikal. Chem., 1928, 132, 313—319).—By the
action of circularly polarised light on a film of sensitive
silver chloride, there is formed colloidal silver which
manifests both circular dichroism and circular double
refraction. The curves connecting these magnitudes
with the frequency of the light are similar to .those
obtained for the linear anisotropy of the sensitive
chloride (cf. this vol., 583). R. Cuthinr.

Refractivity and dispersivity of normal satur-
ated monobasic acids. H.l.Waterman and S. H.
Bertram (Rec. trav. chirn., 1928, 47, 576—577).—
The work of Nekrassov (A., 1927, 922) is cited by
the authors in support of their contention that
oscillations occur in the physical constants of homo-
logous series in the liquid state. They maintain that
the refraction of the normal monobasic acids shows

mlternation in the liquid state.
W. A. Richardson.

Anomalous dispersion of ionised gases. IV.
Anomalous dispersion of hydrogen; true
intensity ratio of the hydrogen lines H,, and
A. Carst and R. Ladenburg (Z PhySIk, 1928, 48,
192—204).—Hydrogen in a discharge tube was highly
ionised by passing through it a current of 02— 1
amp./cm.2, and the anomalous dispersion of the
hydrogen lines Ha and Up was photographed and
measured. The mean of the measurements gave for
the ratio of the number of dispersion electrons corre-
sponding with the two lines the value 4-66. Accord-
ing to the quantum theory dispersion formula, this
ratio should be equal to a first approximation to the
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“ strength,” of the corresponding quantum
switch. The value of fajfp calculated from quantum
mechanics is 5-87. The difference between the
experimental value for the ratio and that obtained
theoretically is beyond the range of experimental
error, and can be explained by the influence of
negative dispersion. The probability of this is high
because of the strong excitation. When corrected
the experimental value of fa/fp comes to be less than
5'91, but greater than 4-66, between which values
liesthat obtained theoretically. A.J. Mee.

Rectilinear diameter of ethylene. E. Mathtas,
C. A. Crommelin, and H. G. W atts (Proc. K. Akad.
Wetensch. Amsterdam, 1927, 30, 1054—1056).—The
densities of liquid ethylene and its saturated vapour
have been determined between —145-07° and 7-98°.
The rectilinear diameter y=0-22179—0-00061277i,
where t is the temperature on the centigrade scale.
The critical temperature deduced from this formula
is 9-5° and the critical density is 0-21597. The
critical coefficient 7*/;ptw= 3m524. The deviations
of the observed from the calculated values of the
rectilinear diameter may exceed 1%. In the neigh-
bourhood of the critical point the curve of diameters
is slightly concave, and at lower temperatures convex
to the temperature axis. M.S.Burr.

Apparent large diameters of molecules for
deactivation by collision. B. Lewis (Science,
1927, 66, 331—332).—Tolman, Yost, and Dickinson’s
calculation for nitrogen pentoxide (A., 1927, 604) is
erroneous. Whilst collisions between inactive mole-
cules arc not considered to occur any more frequently
than is usual in the kinetic theory, collisions between
active and inactive molecules which cause a transfer
of energy and may result in deactivation occur 50
to 66 times as often as required by the kinetic theory;
hence the apparent abnormality in diameter for
deactivation by collision can be accounted for by
increased numbers of collisions. A. A.Erdridge.

lonised hydrogen molecule. A. H. Wilson
(Proc. Roy. Soc., 1928, A, 118, 635—647).—Mathem-
atical. The ionised hydrogen molecule is repre-
sented by a system which is a particular case of the
three-body problem. Applying Schrodinger’smethod
to the system, a wave equation is obtained which is
separable in elliptio co-ordinates, and the resulting
differential equations can be solved exactly. The
relations between the differential equations defining
the system are discussed and values obtained for the.
energies of the various states. The unexpected result
appears that no solution is in general possible; solu-
tions will occur only for certain distances apart of
the nuclei. It seems probable that these states are
illusory, and that there are no positive distances of

the nuclei which give states. L. L. Bercumshaw.

Simple method of determining the orientation
and structure of crystals with X-rays. W. E.
Dawson (Phll Mag, 1928, [VII], 5, 756—767)—An
X-ray goniometer has been devised the operation of
which depends on the observation of Weissenberg
(Z. Physik, 1924, 23, 229) that if tho rotation of a
crystal be accompanied by a proportional movement
of the recording film the angle traversed by the
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crystal between successive reflexions may be obtained
and thus sufficient data are provided, from one
photograph, for the absolute determination of the
normal to each set of atomic reflecting planes, and
hence also the orientation and space-lattice of the
crystal. The method has been employed for the
examination of aluminium crystals prepared by the
method of Carpenter (B., 1926, 792). The results
are in fair agreement with those of Yoshida and
Tanaka (A., 1927, 95) for similar crystals except that
they tend to show that in such crystals the orientation
is at random about the direction of stretching.
A. E. Mitchell.
Phosphorescence of calcium tungstate induced
by X-rays. F. E. Swinderts (J. Opt. Soc. Amer.,
1928, 16, 165—173).—The rate of decay of a very
phosphorescent sample of calcium tungstate, deter-
mined photographically, was found to fit the Bec-
querel equation, I~x=a-\-bt, from 30 sec. to 5 min.
after exposure to X-rays. The phosphorescence of
this sample could be detected after 50 hrs. under
conditions when the phosphorescence of normal
calcium tungstate disappeared in 1 min. The
intensity of the phosphorescence was found to be
closely proportional to the product of the intensity
of the X-raj*sand the time of exposureup to a limiting
value, beyond which there was a negligible increase.
C. J. sjiithells.
X-Ray examination of manganese arsenide,
iron telluride, nickel stannide, and platinum
stannide. 1. Oetedar (Z. physikal. Chem., 1928,
132, 20S—216).—The values in A. of a and c,
respectively, for the hexagonal elementary cells of
the above compounds are: manganese arsenide,
3-716+£0-003, 5-704:10'006; platinum stannide,
4-1034;0-003, 5-428+0-005; iron telluride, 3-800%
0-003, 5-651+0-005; nickel stannide, 4-081+0-002,
5-174£0-003. From the intensity data, the first two
definitely appear to have the nickel arsenide structure,
and .this is probably so with the other two as well.
R,. Cuthill.
Reflexion of X-rays by plane surfaces. H. E.
Stauss (Physical Rev., 1928, [ii], 31, 491—496).—
Measurements of the reflexion of molybdenum Ka.l
radiation by plane surfaces of glass and quartz, and
by sputtered films of nickel, platinum, and silver
suggest that the densities of sputtered films of nickel
and platinum are less than those of the massive
metals, and that that of nickel is smaller the thinner
is the film. The surface density of quartz appears
to be less than the average density.
A.A.Eldridge.
X-Ray investigation of the structure of some
naphthalene derivatives. J. M.Robertson (Proc.
Roy. Soc., 1928, A, 118, 709—727).—The crystal
structures of 1:2:3:4-tetrachloro-l :2:3:4-tetra-
hydronaphthalene and of 1:2 :3:4 :5 :s-hexachloro-
1:2 :3:4-tetrahydronaplithaleno examined by the
rotating crystal method are found to be closely
similar. The former has a 7-9, 6 10-3, ¢ 142 A., 8
112° 40', d 1-67 ; the latter a 7-8, b 12-3, ¢ 13-9 A,,
p 116° 14', d 1-87. The lattices are monoclinic
body-centred with four asymmetric molecules in the
unit cell, and the most probable space-group is Ci.
Thisinvolves a polar molecule. By means of Bernal’s
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method of interpretation, indices are assigned to all
the reflexions. Information is also obtained as to
the approximate location of the halogen atoms,
which virtually lie on a different type o! lattice. A
qualitative examination and comparison of the
intensities of the most important reflexions indicate
that the two additional substituted chlorine atoms in
the hexachlorotctrahydronaphthalene must lie some-
where beneath the other halogens when the structure
is viewed along the ¢ axis. The facts are accounted
for if it is assumed that the long axis of the molecule
coincides with the c axis of the crystal. The intensity
distribution in the higher orders of certain planes
requires an almost flat carbon ring, as in the graphite
structure. L. L. Bircumshaw.

X-Ray study of some simple ethane derivatives.
I. and Il. (Miss) K. Yardiey (Proc. Roy. Soc.
1928, A, 118, 449—484, 485—497).—!. A detailed
investigation has been made of crystals of hexacliloro-
ethane, hexabromoethane, tetrachlorodibromoethane
(two forms), pentabromofluoroethane, trichlorotri-
bromoethane, and s-Py-tctrabromo-n-butane (two
unstable orthorhombic forms, one obtained below o °).
These substances form an isomorphous series, crystall-
ising in the space-group Qf. Hexachloroethane
has a:b:c=1-1350:1:0-6302; hexabromoethane
a:b:c=1-127S :1:0-6270; tetrachlorodibromo-
ethane (symmetricalform),a :b:c=1-1308:1: 0-6270;
(asymmetrical form), a:b:c=T1220 :1:0-6288;
pentabromofluoroethane, a :b :c=1-1012 :1 : 0-6098;
trichlorotribromoethane, a :b:c=1-1270 :1 :0-6262;
tetrabromobutane (low-temperature form), a :b : c=
1-073:1 :0-601; (ordinary temperature form),
a:b:c—1-1206 :1: 0-6296. There are four mole-
cules in the unit cell, each possessing a plane of
symmetry parallel to (010). This plane passes
through the two carbon atoms and two of the halogen
atoms (or the two methyl groups in the case of
tetrabromobutane), with the other four halogen
atoms arranged in pairs on either side. In the case
of hexachloro- and hexabromo-ethane, and probably
the tetrabromobutane, the molecules also possess a
pseudo-centre which produces additional halvings
not expected from space-group considerations. The
symmetry of the carbon valencies is deduced from
the molecular symmetry and it is shown that the
carbon atom possesses two A and two B valencies,
possibly identical with the two (2, 1) and two (2, 2)
electrons in the outer group of neutral carbon. Com-
posite F curves obtained for hexachloro- and hexa-
bromo-ethane are compared with Hartree’s curves
for Cl- and C++++ (cf. A., 1925, ii, 735). The formula
of both forms of tetrachlorodibromoethane appears
to be CCIs-CCIBr2.

If. Tetrabromobutane possesses a stable tetragonal
form which bears no apparent resemblance to the
two forms described above, and has a 8-806, C 11-27 A.,
d -'SIS. The unit cell probably contains four mole-
cules in face-centred positions. Dibromotetramethyl-
ethane (By-dibromodiisopropyl) forms needle-like
tetragonal crystalshavinga :c=1 :0-7798 and d 1-811.
there are four molecules in the unit cell occupying
approximately face-centred positions, and possessing
either a plane or dyad axis of symmetry or both.
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The molecules themselves simulate tetragonal sym-
metry. There are two possible types of structure,
which are illustrated.  Pentamethylbromoethane
forms needle-lilce crystals very similar to those of
the tetramethyl compound. The orthorhombic cell
has a 21-35, b 10-77, c 7-84 A., d 0-85; it may be
divided into two pseudo-tetragonal parts, the arrange-
ment of molecules in each resembling that in the
unit cell of dibromotetramethylethane. The space-
group is Gil. L. L. Bircumshaw.

Theory of absorption and dispersion in X-ray
spectra. R. de L. Kronig and H. A. Kramers
(Z. Physik, 1928, 48, 174—179).—An explanation is
put forward for the fact that the effective number of
oscillators that must be associated with continuous
absorption bands in the case of X-rays in order to
give the observed dispersion and absorption, is
different from the number of electrons in the shell
associated with the particular absprption band con-
cerned. In particular, the case of the X-band is
considered, and it is shown why the effective number
of oscillators is less than 2. A.J. Mee.

[Crystal structures of] diselenides of iron,
cobalt, and nickel. W. F. de Jong and H. W. V.
Wittems (Z. anorg. Chem., 1928, 170, 241—245).—
The compounds NiSe2 and CoSe2 have been prepared
by heating the monoselenides in a vacuum with
selenium; it has not been possible to obtain the
corresponding iron salt. In each case the structure
is shown by the X-ray diagram to be of the iron
pyrites type (A., 1927, 502), the length of the basal
edge, the calculated density, and the distance apart
of the atomic centres being 5-85470-003 A., 7-18,
and 2-41 A., respectively, for the cobalt compound,
and 6-022+0-003 A., 6-69, and 2-47 A. for the nickel
compound. R. Cuthirr.

Hexahydrated double sulphates containing
thallium. A.E.H. Tutton (Proc. Roy. Soc., 1928,
A, 118, 367—392; cf. A., 1925, ii, 749).—A com-
plete goniometricai measurement and a full optical
and volume investigation have been made of perfect
crystals of thallium magnesium, thallium ferrous,
thallium manganese, and thallium copper sulphates.
All these crystallise in the liolohedral class of the
monoclinic system. For thallium magnesium sul-
phate, a:b:c=0-7442 :1:0-5000, p=106° 30"; for
thallium ferrous sulphate, a :b :c=0-7427 : 1: 0-4999,
p=106° 16'; for thallium manganese sulphate,
a :b:c=0-7454 :1:0-4964, [3=106° 22" ; for thallium
copper sulphate, a :b:c=0-7499 :1:0-5033, (3=105°
33'. The results are in line with those previously
obtained for the corresponding zinc, nickel, and
cobalt thallium sulphates. Thallium does not entrop-
ically replace the alkali metals potassium, rubidium,
caesium, or the ammonium group, but the thallium
salts are very nearly isostructural with the analogous
ammonium and rubidium salts. One outstanding
difference is shown, i.e., a very much higher optical
réfraction and spectral dispersion. Attention is
directed to the remarkably small effect on the crystal
form and properties of interchanging the M-metals,
in comparison with the marked determinative effect
exerted by interchange of the fli_ve R-bases.

L. Bircumshaw.
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Hexahydrated double selenates containing
thallium. Completion of the thallium salts and
of the whole monoclinic series. A.E. H. Tutton
(Proc. Roy. Soc., 1928, A, 118, 393—426; cf. pre-
ceding abstract).—A full crystallographic investig-
ation has been made of a series of double selenates!
R2M(Sc04)2,6H20, containing thallium as the R-metal,
and magnesium, ferrous iron, nickel, cobalt, man-
ganese, copper, or zinc as the M-metal. The iron
salt has not previously been described, probably
owing to the fact that iron reduces sclenic acid directly
to selenium. Pure ferrous selenate may be prepared
by the action of dilute selenic acid on ferrous sidphide,
and very pale green crystals of thallium ferrous
selenate are obtained on evaporating excess of ferrous
selenate solution with thallium selenate solution
under reduced pressure. For thallium magnesium
selenate, a:b:c=0-74S5 :1:0-4993, {3=105° 36"
forthallium nickel selenate, a:b: ¢=0-7456 :1 :0-5019,
[3=105° 36'; for thallium cobalt selenate, a :b:c—
0-7463 :1 :0-5021, p=105° 40"; for thallium ferrous
selenate, a:b:c=0-7445 :1 :0-5011, {3=105° 27
for thallium  manganese selenate, a:b:c—
0-7463:1 :0-4993, j3=105° 29'; for thallium copper
selenate, a :b :c=0-7531 :1 :0-5048, p=104° 59"

The results obtained are in every respect analogous
to those for the double sulphates containing thallium,
The replacement of sulphur by selenium causes all the
constants to be slightly shifted, and the relations of
thé thallium double selenates to the double selen-
ates containing potassium, rubidium, cesium, and
ammonium are almost exactly the same as in the
case of the double sulphates. The thallium double
selenates arc distinguished by exceptionally high
refractive indices and molecular refractions, the
maximum index of refraction in some cases exceeding
that of the very highly refractive monobromo-
naphthalene. L. L. Bircumshaw.

Longitudinal thermomagnetic potential differ-
ence in abismuth crystal. C.W. Heaps (Physical
Rev., 192S, [ii], 31, 648—652).—The results suggest
that a magnetic field produces a structural change
in the atomic system of bismuth, the change in the
direction normal to the field differing from that
parallel to it. A. A Eldridge.

Interpretation of the paramagnetism of the
iron group. O. Laforte (Z. Physik, 1928, 47,
761—769).—The magneton numbers of the iron
group, calculated from purely spectrographic data
by means of the relative doublet formula in the
manner described by Laporte and Sommerfeld (A.,
1927, S6), do not agree with the observed values.
The same effect is also shown by the rare earths.
Possiblo explanations of these discrepancies are
discussed. J. W. Smith.

Theory of Heusler’s alloy. A. Kussmann and
B. Scharnow (Z. Physik, 1928, 47, 770—785).—It
is shown on metallographic grounds that Richarz’
theory of the Heusler alloy anomalies is untenable.
The author describes experiments which indicate
that the anomalies can be traced to a phase change
occurring in the neighbourhood of 130°.

J. W. Smith.
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Calculation of the rotatory power of quartz.
R. de Mattemann (Compt. rend., 1928, '186, 1046—
1048).—The experimental results of Ze (this vol.,,
352) are used to deduce the value of the molecular
anisotropy which figures in the author’s expression
for the rotatory power (A., 1927, 610). A value of
30°/mm. was obtained for quartz at x 0-546 u (ob-
served value 25-5°/mm.). The agreement is con-
sidered satisfactory in view of the indirect method
employed and the low experimental accuracy. It is
improved if allowance is made for the slight inclin-
ation of the plane of principal molecular axes with
respect to the ternary crystal axis, the existence of
which is indicated by the work of Ze and of Bragg.

J.Grant.

Transmission and reflexion of gold and silver
films. W. V. Houston and G. Moore (J. Opt. Soc.
Amcr., 1928, 16, 174—176).—Measurements of the
reflecting power and transmission of sputtered films
of gold and silver as a function of the wave-length
and thickness were made to determine the most
suitable coating for the mirrors of interferometers.
Between 5000 and 6000 A. gold and silver are equally
good. Above 6000 A. gold is superior, since for the
same reflecting power the transmission is higher.
Below 5000 A. silver is much superior to gold.

C.J. Smithells.

Quick and slow decay of luminescence of
phosphors of various types of atoms. H. Moser
(Ann. Physik, 1928, [iv], 85, 687—710).—W ith oxide
phosphors the quick decay outweighs the slow decay,
but with selenide phosphors the reverse is the case.
Sulphide phosphors, in general, show both processes
equally strongly. The total emission shows a strong
increase from oxygen, sulphur, to selenium as generic
atoms and calcium, strontium, to barium as alkaline-
earth atoms. W. E. Downey.

Deformation, rupture, and hardening of
crystals. M. P6ranyi (Naturwiss., 1928, 17, 285—
294).—See this vol., 9.

Magnetic susceptibility of aluminium. C.
CnfivENEAU (Compt. rend., 1928,186,1102—1104).—
Very small amounts of iron alloyed with aluminium
have very little effect on its magnetic properties, and
these effects follow no simple rule, as the iron behaves
differently according as it is present in the metallic
or ionic state. Iron-free aluminium should be para-
magnetic and should have a susceptibility near that
obtained for Hoopes “extra-pure” aluminium
(Al 99-87%, Fe 0-06%), viz., +0-58. J. Grant.

Electrical resistance of titanium and zirconium
at low temperatures. P.Crausing and G. Moubis
(Physica, 1927, 7, 245—250; Chem. Zentr., 1927, ii,
2649).—W ith titanium and zirconium at 70—273°
Abs., the dependence of electrical resistance on tem-
perature is normal (cf. Koenigsberger and Schilling,
A., 1910, ii, 481). The specific resistance at 273° is
O-SOx 10-*and 0-41 x 10%1, respectively, and the tem-
perature coefficient 0-00469 and 0-0043S.

A. A . Eldridge.

Dielectric constants of dilute solutions of polar
liquids in non-polar solvents. J. D.Sstranathan
(Physical Rev., 1928, [ii], 31, 653—671).—Dielectric
constants and densities have been determined at 10°
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intervals between f. p. and b. p. for dilute solutions
of methyl, ethyl, propyl, and amyl alcohols in benz-
ene, and methyl alcohol in carbon tetrachloride.
The clectric moments are independent of temper-
ature, being respectively 1-64, 1-74, 1-75, and 1-62 X
10 18 for benzene solutions, in agreement with Debye’s
theory, and in contrast with results for the pure
liquid alcohols. A. A Erdridge.

Magnetic susceptibility of solutions. J. J.
Weigte (Physical Rev., 1928, [ii], 31, 676—679).—
When a solution of ions of different magnetic sus-
ceptibilities is placed in a magnetic field, an almost
imperceptible difference exists between the concen-
trations of the solute in and outside of the field.

A. A Eldridoe.
theory of metallic con-
duction. T Frenker (Z. Physik, 1928, 47, 819—
834).—Mathematical. J. W. Smith.

Dispersion by hydrogen-like atoms in undul-
atory mechanics. B. Podoisky (Proc. Nat. Acad.
Sei., 1928, 14, 253—257).—Schrédingcr’s theory of
dispersion is applied to the case of atomic hydrogen,
terms of the order of relativistic correction being
omitted. The whve-equation is obtained by the
operational method of Schrédinger and Eckart, as
extended by Epstein. Formula; are developed giving
a result for the dielectric constant in exact agreement
with that obtained by Van Vleck, Epstein, and
Pauling. Values for the refractive index obtained,
however, do not agree very well wdtli the experi-
mental value of Langer, but this may be due to
experimental difficulties. A.J. Mee.

Anomalous dispersion of gases in the excited

Wave mechanical

state. 1. Dispersion formula of the quantum
theory. R. Ladenburg. Il. Anomalous dis-
persion in excited neon. IlIl. Transition

probability and density of excited atoms in neon ;
statistical equilibrium in the positive column.
H. Kopfermann and R. Ladenburg (Z PhySIk,
1928, 48, 15—25, 25—50, 51—61).—I. Theoretical.
The connexion between the dispersion formula of the
classical theory and that of the quantum theory is
discussed with a viewr experimentally to prove the
latter.

I1. Anomalous dispersion of light passed through
the positive column of a neon discharge tube has been
detected in the region of 19 lines in the orange.
The dispersion increases with increase of current
strength up to 50 mm. The effect of pressure, above
1-3 mm. of mercury, is to cause the anomalous dis-
persion to decrease.

I11. Atheoretical discussion of the results obtained
in the experiments described in the previous paper.

W. E. Downey.

Latent heat of vaporisation as a function of
temperature. R. M. Winter (J. Physical Chem,,
1928, 32, 576—582).—The variation with temper-
ature of the total latent heat of vaporisation is
expressed by the relation X =\ (1-T jT g™ for the
22 liquids examined. The values of >\ a constant
for each liquid, were found graphically from the data
of Mills (A., 1909, ii, 861), as well as those of Te
which are in good agreement with observed values.
Elimination of the term 1—TjTc from the above
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relation and from the relationships found by Sugden
for temperature, density, and surface tension (A,
1927, 920) gives y=constant XX3, and X =constantX
(D—d)i,5t where D and d are the densities of liquid
and vapour, respectively. L. S. Theobald.

F. p. and density of pure hydrogen peroxide.
A. C. Cuthbertson, G. L. Matheson, and 0. Maas
(J. Amer. Chem. Soc., 1928, 50, 1120—1121).—The
m. p. is —0-89°; the liquid has a great tendency to
supercool and must be kept within 0-1° below the
m. p. and continuously stirred. For the pure per-
oxide, d° is 1-4649; for solutions containing A% by
weight of peroxide =0-9486+0-005163", provided
A is 95 or more. S. K. tSveedy.

Measurement of the true specific heats of nickel
by a direct electrical method. (Mme.) C. Lapp
(Compt. rend., 1928, 186, 1104—1106).—The specific
heats of pure Mond nickcl wire have been measured
between —175° and 460° by determinations of its
variations in temperature when placed in a medium
at the required temperature, and heated for a known
period by a measured amount of electrical energy.
The specific heat increases with temperature up to
the Curie point (357-6°), falls between 353-5° and
360-2°, and then increases slowly in the paramagnetic
region. J. Grant.

Anomalous dispersion in thallium vapour.
V. K. Prokovjev and V. N. Sotoviev (Z. Pliysik,
1928, 48, 276—285).—The anomalous dispersion of
thallium vapour was investigated in the neighbour-
hood of the lines 3776 and 5353, at different temper-
atures, from 892° to 1107°. It is found that the
ratio of the number of dispersion centres for these
lines varies with the temperature according to the
Boltzmann law. From tfds it is shown that the
probabilities of the spontaneous transitions 2s—>2,pl
and 2s—>2m, (Paschen-Gotze notation) are equal.

A.J. Mee.

Thermalconductivities of oxygen and nitrogen.
H. Gregory and S. Marshall (Proc. Roy Soc.,
1928, A, 118, 594—607).—The thermal conductivities
of oxygen and nitrogen at o° have been measured,
with the object of confirming the result obtained by
Gregory and Archer for air (A., 1926, 231), a wide
discrepancy existing among the values obtained for
this gas by various observers. The apparatus used
was the vertical compensated hot-wire type previously
employed for determining the thermal conductivity
of carbon dioxide (A., 1927, 403). From the curves
obtained by plotting absolute thermal conductivities
against corresponding mean gas temperatures, it is
found that KO0=5-S9x 10-5 and 5-SOx 10~5 g.-cal.
cm.-? sec-1 deg.-1 for oxygen and nitrogen respectively.
The temperature coefficients of thermal conductivity,
deduced from the slopes of the curves, are 0-00289
and 0-00293 for oxygen and nitrogen, respectively.
The results are consistent with those of Gregory and
Archer for air at 0°. L. L. Bircumshaw.

Parachor and chemical constitution. [IX.
Boron compounds. J. J. Etridge and S. Sugden
(J.C.S., 1928, 989—992; cf. this vol., 416).—Deter-
minations of the density and surface tension of methyl
and ethyl borates between 15° and 60 , taken with
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Mills and Robinson’s data for boron trichloride (A,
1927, 927), give a value of 16-4 for the parachor of
boron. Methyl alcohol and methyl borate form a
mixture of maximum vapour pressure, with b. p. 55°,
and containing 30% of the ester. R.Cuthirr.

Coefficient of expansion of bromoform. A.
Sherman and J. Sherman (J. Amor. Chem. Soc.,
1928, 50, 1119—1120).—The specific volume of
bromoform, m. p. 7-7°, between 9° and 50° is given
by 0-24204 [1-f0-00090411(i—7-7)+0-0676G(i—7-72)].

S. K. Tweedy.

Physical constants of bromoform. H. Buh-
mann (Arch. Pharm., 1928, 266, 123—125).—Pure
bromoform has d¥ 2-9000, b. p. 146-3°/760 mm.,
setting-point, +7-4°; another sample had b. p.
147-2°/760 mm. When the latter was mixed with
1% of alcohol 0-7942) the mixture had setting-
point +5-4°, b. p. 146-6°. This sample fulfils the
requirements of the German pharmacopoeia, but the
method given there for testing bromoform is unsatis-
factory. In determining the proportions volatile
between the prescribed limits a Scliantz apparatus
should be used. W. A. Sitvester.

Connexion between the coefficient of expansion
and the coefficient of compressibility of liquids.
V. S. Vrkijan (Z. Physilc, 1928, 48, 111—117; see
also A., 1926, 7S6; 1927, 103).—Theoretical.

W. E. Downey.

Viscosity of mercury. S. Erk (Z. Physik, 1928,
47, 886—894).—From a critical survey of the existing
data on the viscosity of mercury, the most probable
values over the temperature range —20° to 340° are
deduced and are found to be in agreement with an
empirical formula log tj=—2-21336(i+184-54)/(i+
230-32). The possibility of the mercury slipping
over an unwetted surface in some series of experi-
ments is also discussed. J. W. Smith.

Physical properties of gas-freed sulphur.
C. C. Farr and D. B. Macteod (Proc. Roy. Soc.,
1928, A, 118, 534—541).—It is extremely difficult to
prepare a sample of sulphur the viscosity of which is
independent of previous thermal treatment (cf. A,
1920, ii, 343). This may be due to traces of sulphuric
acid, hydrogen sulphide, or sulphur dioxide, which
retard the attainment of inner equilibrium between
the two varieties and Sx. Methods are given for
the preparation of pure gas-free sulphur by distillation
in a stream of carbon dioxide, followed by distillation
in a high vacuum, and the relative viscosity of the
sulphur so prepared has been measured over the
temperature range 163—169°, which is the interval
over which sulphur shows high viscosity variations.
The viscosity was measured under several conditions
of thermal treatment. The results showed that the
viscosities between 163° and 169° lie on the same
curve whatever the previous heat treatment, and it is
considered established that sulphurprepared with care
and protected from exposure to air gives reproducible
values of the viscosity. From sulphur purified in this
way, crystals of Sul (mother of pearl sulphur) separate
readily. The natural f. p. was found to be 103-8—
103-9° (cf. Smith and Carson, A., 1911, ii, 977), the
ideal m. p. about 107°. Efforts to obtain rhombic
sulphur from sulphur similarly prepared were unsuc-
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cessful. It was found possible to supercool liquid
sulphur down to S0°, and measurements of the relative
viscosity were obtained down to this temperature.
The minimum value was at about 155°.
L.L.Bircumshaw.
Application of Debye’s dipole theory to binary
liguid mixtures. J. W. Wirtiams (Physikal. Z.,
1928, 29, 174—181).—Debye’s extension of the
Clausius-Mosotti relation has been applied to the
calculation of electric moments from the dielectric
constants and densities of suitably chosen binary
liquid mixtures. Earlier data (A., 1926, 1000; 1927,
819, 1132) are tabulated and the substances investig-
ated divided into three classes : (a) molecules exhibit-
ing no electric moment, e.g., benzene, carbon tetra-
chloride, carbon disulphide, hexane, tin tetraiodide,
A-xylene, p-dinitrobenzene; (> less symmetrical
molecules showing a definite dipolar moment, e.g.,
ethyl ether, o- and m-dinitrobenzene, etc.; (c) mole-
cules for which the existence of a dipolar moment
appears doubtful, e.g., s-trinitrobenzene, naphthalene,
iodine. Waithin the limits of experimental error, the
molecular polarisation and therefore the electric
moment of a solute molecule is independent of the
nature of a dipole-free solvent. The dipolar moment,
as measured in this work, is a quantitative criterion
of the polarity of a molecule. R. A. Morton.

Viscosity of supersaturated solutions. 1.
I. K. Tatmni (J. Physical Chem., 1928, 32, 604—
615).—The viscosities of supersaturated solutions of
sodium nitrate, sodium chlorate, copper sulphate,
sodium thiosulphate, tartaric acid, and sucrose have
been determined by means of a modified form of the
apparatus devised by Scarpa (Gazzetta, 1920, 40,
271). The viscosity-temperature curves for the first
two substances remain regular, in passing not only
through the temperature of saturation, but also
through that of spontaneous crystallisation as deter-
mined by Miers (J.C.S., 1906, 89, 413). The curves
for the remaining substances were also regular as far
as they could be traced (30—45° below saturation
temperature), and only one of these substances,
copper sulphate, showed any signs of spontaneous
crystallisation. The curves for two different con-
centrations of sodium thiosulphate, tartaric acid, and
sucrose show an increasing divergence with a fall in
temperature, this being especially noticeable in the
case of the last two substances mentioned.

L.S. Theobald.

Electrical conductivity of silver alloys. M.
Hansen and J. Sachs (Z Metallk., 1928, 20, 151—
152).—The curves showing the variation of the
electrical conductivity with the composition of binary
alloys of silver containing cadmium, zinc, magnesium,
manganese, tin, antimony, or aluminium within the
solid solution range are almost perfect hyperbolas
which approach more closely to the axes in the order
given. Theelectrical resistance of these alloys increases
almost linearly -with increase in the atomic per-
centage of added element, the steepness of the curves
decreasing in the order : antimony, tin, aluminium,
manganese, zinc, magnesium, cadmium. As is the
case with solid solution alloys of copper (Norbury,
B., 1925, 245), the change of resistance produced by
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the presence of one atom per cent, of an element in
solid solution increases with the distance from the
silver group of that group in the periodic system to
winch the element in question belongs. For elements
in the same group, the effect on the resistance is more
marked the greater the difference in the atomic
numbers of the solute and solvent elements. In
general, the liardness-composition curves correspond
roughly with the resistance-composition curves, but
magnesium has an exceptionally large hardening
effect on silver. A. R.

Solubility relations ol isomeric organic com-
pounds. VII. Mutual solubility of the dinitro-
benzenes with the nitroanilines, and of the three
chlorobenzoic acids. J. Johnston and B. P.
Jones (J. Physical Chem., 1928, 32, 593—G03; cf.
Collett and Johnston, A., 1926, 237).—The solubility
curves of the nine binary systems formed between
the nitroanilines and dinitrobenzcnes lie close to the
ideal. The small divergences observed bear no
apparent relationship to other properties of the
systems. Mixed crystals are not formed. The three
binary systems of the chlorobenzoic acids are also
practically ideal. The three like pairs of the chloro-
and bromo-nitrobenzenes form a complete series of
solid solutions, but p-toluic acid and p-chlorobeir/oic
acid show only partial crystal miscibility. Solubility
data are given. L. S. Theobald.

Critical solution temperatures and their
applications. A.Boutaric and G. Corbet (Chaleur
et Ind., 1927, s, 565—568; Chem. Zentr., 1927, ii,
2651).—A discussion, with special reference to the
addition of a third component to binary liquid
mixtures, particularly hydrocarbons and alcohol, and
to the attempted differentiation of fats and oils.

A.A Eldridge.

Effect of a third substance on the miscibility
ofbinary liquid systems. C.wagner (Z. physikal.
Chem., 1928, 132, 273—294).—Theoretical. It is
shown thermodynamically that if to a binary liquid
mixture there is added a third substance such that
for any given ratio of the two components its partial
pressure at the small concentrations considered is
proportional to its concentration, the temperature
range of complete miscibility will be extended or
restricted according as the solubility of the third
substance in the region of the critical composition is
greater or less, respectively, than corresponds with
additivity in respect of its solubilities in the two
liquids. Equations are derived (a) for the com-
position of the critical phase at any given temper-
ature, (6) for the effect of the added substance on the
miscibility at constant temperature, and (c) for the
change in critical solution temperature. From mole-
cular considerations, it appears that an important
cause of the solubility of a substance in a binary
solvent mixture being less than the value calculated
additively from the solubilities in the pure solvents is
that the field of force in the vicinity of a solute
molecule is generally due to more than one solvent
molecule. R. Cuthill.

Influence of salts on the solubility of water
in phen0|. R. Cernatescu (Z phy5|kal Chem.,
128,133, 31—38).—A continuation of previous work

Powell.
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(cf. A., 1927, 416). The effect of the addition of a
number of alkali halides and thiocyanates on the
solubility of water in phenol has been studied, the
temperature at which a mixture of known weights of
the 18% phenol layer and the salt becomes homo-
geneous being measured. The lowering of solubility
of water in phenol was obtained from the Rothmund
solubility curve. The formula t=acb, given by
Carrington, Hickson, and Paterson for the influence
of salts on the critical solution temperature of the
system phenol-water (A., 1926, 18), has been applied
to the experimental results, and it is found that the
cations and anions of the salts investigated, in order
of decreasing effect on the solubility of water in
phenol, may be arranged as follows: Li', Na', K',
NH;, Rb\ Cs\ and CI', Br', I', F', SCN'. Unusual
results are found with potassium fluoride and with
ammonium thiocyanate, which, in the case of the
latter salt, may be explained by its greater solubility
in the phenol layer compared with the other salts

investigated. * L. L. Bircumshaw.
Solubility in mixtures of solvents. 1. Solu-
bility of picric acid. E. Angelescu and D.

D umitresctt (Z phy5|kal Chem, 1928, 132, 217—
234).—The solubility at 12° of picric acid in binary
mixtures of solvents has been determined. Taking
the solubilities in g./IOO g. of solvent as ordinates
and the percentage compositions of the solvents as
abscissae, the curves obtained closely resemble those
characteristic of the vapour pressures of binary mix-
tures of liquids. Mixtures of benzene with ethyl
ether or ethyl alcohol and of ether with alcohol show
throughout positive deviations from the mixture rule,
the curve of each system possessing a maximum.
This type of curve probably results from combination
between the solute and one of the solvents. Mixtures
of water with acetone or ethyl alcohol and of acetone
with chloroform or carbon tetrachloride exhibit
negative deviations throughout, minima being present
in the first two systems. The curves for mixtures of
alcohol with carbon tetrachloride or chloroform and
of benzene with acetone or carbon tetrachloride are
intermediate in character between the foregoing two
types, each lying partly above the straight line and
partly beneathit. Formany of the systems examined
the results may be expressed over considerable ranges
of composition of the solvents by the formula Sc—
S0—KCp, where SO is the solubility in 100 g. of a
pure solvent, Scis the solubility in 100 g. of this
solvent when mixed with C g. of a second solvent,
and K and p are constants. This expression will
represent every type of solubility curve except that
with negative deviations accompanied by a minimum.
R. Citthirr.

Adsorption of vapours on carbon, and the
thermal dilation of the interface. F. Gotdmann
and M. P sr1anyi (Z physikal. Chem., 1928,132, 321—
370).—A method is described whereby adsorption
isotherms of vapours may bo determined by allowing
the saturated vapour to remain in contact with the
adsorbent at a known temperature until equilibrium
is attained, and then removing successive quantities
of the vapour by condensation into a tube immersed
in liquid air; by sealing off this tube the mass of
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vapour removed may be determined. The equilibria
are completely reproducible after many months.
The adsorption of ethyl chloride, ethyl ether, and
carbon disulphide by carbon at —15-3°, 0°, and 20°,
and of M-pentane by carbon at temperatures from
—03-7° to 20° was examined; in each case the
pressure varied from about 90% of the saturated
vapour pressure to 10-2 mm. No evidence could be
obtained that the adsorption of vapours is caused
by capillar}' condensation. If the vapour above the
adsorbent is saturated, the adsorbed layer becomes
identical with the film of liquid formed when the
adsorbent is immersed in the liquid. The weights
of the liquid films of different substances on the same
adsorbent are in the same ratio as the densities of
the liquids, whilst the volumes of the liquid films are
independent of temperature. The thermal expansion
of the liquid in films of ethyl chloride, ethyl ether,
and Ji-pentane is about 20% less than when the
substances are in the ordinary liquid phase. A film
of water has a positive expansion coefficient from
0° to 5°. The heat of wetting is greater than the
affinity of wetting, and in general decreases as the
thickness of the film increases; as saturation is
approached there is, however, a sharp increase. The
results of the measurements are in good agreement
with the potential theory of adsorption. When the
qguantity of adsorbed vapour ranges from 5 to 80%
of the quantity required for wetting the adsorbent,
it forms a unimolecular but discontinuous film, which
tends to run together as the quantity adsorbed
increases; the points on the adsorbent having the
greatest potential are the first to be occupied by the
vapour. H. F. Gittbe.

Active charcoal. Amorphous state, temper-
ature stability, and relation of adsorptive power
to the physical and chemical properties of the
charcoal and the adsorbed molecules. O. Rurfr
and P. Mautner (Z physikal. Chern., 1928, 26, 312—1
356; cf. A, 1925, ii, 1125; 1926, 346; 1927, 305,
1138).—The relation between the adsorptive power
of graphite and the nature and state of division
of the dissolved substance is discussed. Although
the adsorptive activity increases with increase of
surface area, there appears to be no simple relation
between the state of division and activity. Sub-
stances in colloidal solution are more easily adsorbed
than those in true solution. Results are given of
experiments with four different charcoals to show
that the adsorptive power decreases with rise of
temperature and with increased duration of heating.
From a rontgcnographic investigation of supernorit
at different temperatures, conclusions are reached as
to the influence of temperature and length of heating
on the orientation of the carbon atoms to a graphite
lattice. The progressive graphitisation of the carbon
caused by heating beyond 1000° results in a marked
decrease of activity. The adsorption of gases and
substances in solution (phenol, methylene-blue,
Congo-red, molasses) by a number of commercial
active charcoals has been studied, and the influence
of impurities and of the porosity of the material
and its form is considered. On the basis of the results,
a comparison is made of a number of active charcoals
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for technical purposes. The non-specific and the
specific natures of the adsorption are discussed. The
specific adsorption represents the sum of two specific
effects, one due to the adsorbent and the other to the
adsorbed material. The specific effect of the charcoal
is the chief factor in molecular adsorption and in
the preferential polar adsorption of acids. The polar
effect is influenced by the constitutive properties of
the adsorbed substance, and a summary is given of
data showing the effect of the size of the molecule,
ring or chain formation, the presence of double
linkings, and of various types of isomerism.
L. L. Bircumshaw.

Adsorption and heat of adsorption of sulphur
dioxide on carbon. M. Poranyi and K. Welke
(2. physikal. Cliem., 192S, 132, 371—383).—The
equilibria and heat changes associated with the
adsorption of sulphur dioxide by carbon have been
determined for adsorbed layers ranging from a few
ten-thousandths to about 3% of the maximum
possible. For the lowest values the adsorbed sub-
stance is held by forces which have a high energy
value (about 20 kg.-cal.), but the sphere of action is
restricted. From 0-0005 to 0-0008 of the maximum
the adsorption takes place with a much smaller
energy change, the adsorbed substance having such
mobility that it is to be regarded as a two-dimensional
gas, filling the adsorption area to a considerable
extent. Further adsorption results in the formation
of a condensed film, the latent heat of condensation
being manifested by an increase of the heat of adsorp-
tion; simultaneously the mobility of the adsorbed
molecules decreases. H. F. Gitibe.

Adsorption of gases by chabasite. F. Simon
(Z. physikal. Chem., 1928, 132, 456—459).—The
dehydration of chabasite which occurs on heating
takes place in stages which show a stoicheiometrie
relation between the weight of the water and that
of the dehydrated silicato. Measurements have been
made of the adsorption of argon and of nitrogen by
the anhydrous substance at 90-2° Abs. in order to
determine whether similar relations obtain. The
curves derived by plotting pressure against volume
of dissolved gas consist of a series of straight portions,
with breaks at the points which correspond with the
ratio | mol. gas : 1 mol. chabasite. The slope of the
curve at this point changes 75% for argon and 85%
for nitrogen. The curves exhibit breaks also at
1/3 mol. of gas. The theoretical significance of these
observations is discussed. H. F. Gitive.

Adsorption of sulphur dioxide by titania gel.
S. Klosky and A. J. Burggraff (J Amer. Chem.
Soc., 1928, 50, 1045—1049).—The adsorption at
—22-5°,0°, 25°, and 50° agrees with Patrick’s equation
at lower pressures, but over the whole range is best
represented by Polanyi’sformula. S. K. Tweedy.

Adsorption of excess ions by positive and
negative silver halide and silver thiocyanate
sols. A. Lottermoser and W. Petersen (Z
physikal. Chem., 1928, 133, 69—121).—An exhaus-
tive study has been made, by means of potentiometrio
measurements, of the adsorption of silver, halogen,
and thiocyanate ions by silver halide or thiocyanate
sols or gels. In each case, the silver-ion concentration
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was measured by electrometric titration, and the
number of adsorbed ions was given by the difference
between the measured potential and that calculated
from Nernst’s formula. The results are represented
graphically by “ potential curves.” The amount of
adsorption is found to increase with decreasing salt
solubility. The adsorption of bromine and iodine
ions by negative silver bromide and iodide sols,
respectively, is considerably greater than that of
silver ions by the corresponding positive sols. The
adsorption of thiocyanate ions by negative silver
thiocyanate sols is considerably less than that of
bromine ions by negative silver bromide sols, although
the former are only slightly more soluble than the
latter. On account of the change of potential at
the equivalence point, a limit is set to the accuracy
of the potentiometric titrations. Thus, for silver
bromide, iodide, and thiocyanate sols, titrated with
0-1AT-silver solution, an accuracy of ;0-004% may
be obtained. Negative silver chloride and bromide
sols are markedly sensitive to light in the neighbour-
hood of the equivalence point, and decompose with
liberation of free halogen and colloidal silver. By
determining the liberated halogen, a measure of the
photo-sensitiveness of the silver halide might be
possible. With positive sols and silver iodide sol,
the action of light, so long as the exposure is not too
long, has no effect on the potential. Silver iodide
and bromide sols may be considered as colloidal
electrolytes, for which the greatest part of the adsorp-
tion is due to the charging of the sol. In the case of
the other sols investigated, which may also be regarded
as colloidal electrolytes, the adsorption caused by
charging before coagulation is so small as to be
unmeasurable.

Adsorption in mixtures of solvents. E.
Angelesctt and V. N. Comanescu (KO“Oid-Z., 1928,
44, 288—296).—Measurements have been made of
the adsorption of picric acid by animal charcoal in

L. L. Bircumshaav.

benzene, ethyl alcohol, acetone, and in various
mixtures of the following pairs of liquids : ethyl
alcohol-chloroform, benzene-ethyl ether, ethyl

alcohol-ethyl ether, acetone-benzene, ethyl alcohol-
benzene, acetone-chloroform, acetone-ethyl alcohol,
and acetone-water. The concentration of the picric
acid was varied between 2 and 8 %. The results show
that the ordinary adsorption equation a=kcVh is
applicable to mixtures of solvents. The values of the
exponents vary between narrow limits, and the
constant Xis inversely proportional to the nth root
of the solubility I of picric acid in the solvent or
mixture of solvents. The product LiVhis a measure
of the affinity between animal charcoal and picric
acid and can be used as a measure of the adsorptive
power of a specimen of charcoal. Exceptions to
these generalisations were found in the mixtures of
acetone with water or ethyl alcohol containing a
high percentage of acetone. ' E. S. Hedges.

Adsorption phenomena in solutions. X.
Connexion between adsorption and j?r of solu-
tions. S. Pewsner (Z physikal. Chem., 1928,133,

—128).—A study has been made of the adsorption
of carbamide, dextrose, formaldehyde, arsenious
acid, phenol, aniline, acetone, hydrogen cyanide, and
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boric acicl by charcoal, in the presence of phosphate
or acetate buffer solutions of varying p>n- The curves
giving the relation of adsorbed quantity to pa show
either two maxima or two minima in the region pn
5-0—7-0. The upper limit corresponds with the
of pure water, whilst the lower limit, pa about 5-0,
corresponds with the pn of water in equilibrium with
charcoal containing carbon dioxide.
L. L. Birchmshaw.
Adsorption from solutions. W. Heyne and
M. Psranyi (Z physikal. Chem., 1928, 132, 384—
398).—Measurements have been made of the adsorp-
tion by carbon of various crystalline organic com-
pounds from aqueous and alcoholic solutions between
—21° and 50°. W.ith rise of temperature the affinity
of the adsorption process increases in all cases. The
maximum quantity adsorbed decreases with temper-
ature much more rapidly than in the case of adsorption
of vapours. Both the absolute value of the affinity
and the maximum quantity of substance adsorbed
are very much less than is found for adsorption from
the vapour phase. These differences are ascribed to
the work necessary for separating the solvent and
solute and for breaking down the crystal lattice.
Other observations in favour of this view are that
adsorption of a given substance from an organic
solvent is less than from water, and that the adsorption
of phenol at and near its m. p. are similar to those
shown in the adsorption of vapours.
H. F. Gittbe.
Adsorption phenomena in solutions. XI. N.
Sciiilov and K. Tschmijtov (Z. physikal. Chem,
1928, 133, 1S8—201).—Carbon purified by ignition
in air differs from that prepared by treating with
hydrogen at a high temperature in that it always
retains a film of adsorbed carbon dioxide. The
hydrolysis of both weak and strong electrolytes
brought about by adsorption on carbon has been
followed by pu measurements, and in agreement with
observations of the related phenomena of cataphoresis
and electro-osmosis, it is found that with a negative
adsorbent the anions are adsorbed before the cations.
Two stages in the process of adsorption can thus
be defined : in the first the charge on the adsorbent
increases owing to the adsorption of ions bearing
charges of the same sign as that of the adsorbent;
in the second ions of the opposite sign are adsorbed
and this corresponds with molecular adsorption.
This theory is in accordance with the observation that
strong electrolytes undergo hydrolysis when in
contact with an adsorbent, whereas weak electrolytes
merely experience molecular adsorption.
H. F. Gitibe.
[Influence of] electric charge of adsorbent in
adsorption. S. Sasaki (J. Biochem. Japan, 1927,
8, 102—106).—The sign of the charge of carbon
particles was determined when these had reached a
state of equilibrium with the basic dyes methylene-
blue and crystal-violet at 18° and 0°. As the con-
centration of the dye increases beyond a certain
limit, the negative charge on the carbon is reversed.
The concentration at which the reversal takes place
is lower the lower the temperature, and the lower the
proportion of charcoal to solution. The adsorption
requires about 2 hrs. to complete. It is suggested
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that tlic mass attraction between charcoal and dye
molecules is the chief cause of the adsorption, although
this is undoubtedly assisted by electrical attraction.
W. A. Richardson.
Mechanism of hetero-
geneous catalysis. O. Scnmidt (Z. physikal.
Ghem., 1928, 133, 263—303).—The sorption at
1 atm. pressure and at constant temperature between
0° and 150° of gases for which the molecular diameter
is less than the mean diameter of the pores of the
adsorbent, is found to be expressed by log c—a X —b,
where ¢ is the quantity of gas adsorbed per unit
weight of adsorbent, X the latent heat of evapor-
tion, and a and b are constants which are for a given
adsorbent independent of the nature of the gas, but
vary with temperature and pressure. The equation,
which has also been dorived theoretically, is applicable
to the adsorption of gases by colloids and by liquids.
Deviations are found when chemical reaction takes
place readily. If ionisation of the adsorbed gas
occurs, forces of attraction, additional to those of
van der Waals, are called into play, and the force
needed for separation of the molecules of the gas is
greater than the calculated values. H. F. Gitibe.

Patrick's theory of adsorption. S. J. Gregg
(J. Physical Chem., 1928,32,616—619).—Theoretical.
An examination of adsorption data shows Patrick’s
formula, V'—k(pybQVvn (Ay, 1920, ii, 417), to be
unsatisfactory. The inclusion of y is unjustifiable,
and the substitution of T~x gives a closer agreement
with experimental data. Even then the purely
empirical formula obtained forms no basis for a
theory of adsorption. L. S. Theobald.

Surface tension and the structure of the
surface of aqueous ammonia solutions. 0. K.
Rice (J. Physical Chem., 1928, 32, 5S3—592).—The
surface tension of aqgueous ammonia has been measured
by a modified capillary-rise method over the con-
centration range 0—14 g.-mol./litre. Calculations of
the adsorption of the ammonia at the surface of the
solution appear to show that even at the highest
concentration used there are insufficient molecules of
ammonia to form a unimolecular layer. Further,
it is estimated that the average adsorbed molecule
is approximately 10~8 cm. from the surface.

L. S. Theobald.

Surface tension of non-aqueous salt solutions.
P. P. Kosakevitsch (Z. physikal. Chem., 1928, 133,
1—14).—By means of the capillary-rise method,
the surface tensions of a large number of non-aqueous
salt solutions have been measured, the solvents
including aliphatic alcohols, acids, and ketones,
glycerol, pyridine, and furfuraldehvde. The surface
tension of the pure solvents is raised by the addition
of salts. For concentrated solutions the relation
between the surface tension (y) and salt concentration
(C) is linear. For more dilute solutions, three types
of Ay—{ curves arc found : (1) concave to the C-axis
(chiefly ethyl and propyl alcohols); (2) convex to the
(7-axis (methyl alcohol); (3) a straight line passing
through the origin (chiefly non-alcoholic solvents and
t'soamyl alcohol). The greatest negative capillary
activity is observed for salt solutions in methyl
alcohol; the value rapidly decreases with increase

Theory of sorption.
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in the length of the carbon chain in the homologous
alcohol series. This phenomenon may be connected
with the greater degree of association of salts in
the higher alcohols. In non-alcoholic solvents, the
negative capillary activity is found to vary but little.
If the angle between the Ay-C line and the (7-axis is
taken as a measure of the negative capillary activity,
the order of the alkali metals (in methyl and ethyl
alcohols) is the same as that in water, viz., Li>Na>K.
By direct comparison of the Ay values at equal
concentrations of the alkali iodides, however, different
results are obtained according to the chosen con-
centration, since the curves intersect one another.
The order of the lyotropic series CI>Br>1 appears
to be reversed in non-aqueous solvents.
L. L. BiRCiTMsnAW.
Surface tension of aqueous solutions of salts
of hlgh mol. wt. G. Ettisch and R. Koganei
(Biochem. Z., 1928, 193, 390—392).—The surface
tension-concentration (y-C) curves of pure aqueous
solutions of sodium cholate, glycocholate, and tauro-
cholate show a well-marked minimum, the degree of
lowering of the surface tension being larger, and the
molar concentration at the minimum being smaller
the larger the mol. wt. With sodium cholate, the
activity is due to the liberation by hydrolysis of
cholic acid. With sodium oleate the y-C curves are
normal and do not show a minimum. The form of the
y-C curves for sodium cholate in serum and plasma
is quite distinct from that in egg-albumin, the former
resembling the course in 0-005i\TFsodium hydroxide
and not possessing a minimum, whilst the latter
resembles the course in distilled water.
P. W. Clutterbuck.
Determination of hydration from surface
tension. H. Freundtich and A. Schnett (Z
physikal. Chem., 1928, 133, 151—164).—The surface
tension of aqueous T1.soamyl alcohol solutions con-
taining sugar or electrolytes at various concentrations
has been measured. Szyszkovski’s equation is valid
for the mixed solutions. From the results the degrees
of hydration of dextrose and sucrose and of a number
of sodium and potassium salts have been calculated ;
the hydration of the anions corresponds with the
lyotropic series. The calculated values of the hydr-
ation are in agreement with those obtained by other
workers from partition and solubility data, but for
the sodium and potassium cations the values deviate
widely from those derived from mobilities; in the
case of the anions no such deviation exists.
H. F. Gitiope.
Molecular orientation at surfaces of solids.
I. Work of adhesion of the saturated fatty
acids for water. A. H. Nietz (J. Physical Chem,,
1928,32,620—630).—Experimental results previously
obtained (this vol., 358) are now discussed. For the
saturated fatty acids, the curves obtained by plotting
work of adhesion against the number of carbon
atoms show a marked alternating effect according as
the number of carbon atoms is odd or even. The
(3-acids with an odd number and the even members
lie on a smooth curve, the a-modifications of the
odd-numbered members showing the alternating
higher values. This is attributed to differences in
crystal structure (cf. Gamer and Randall, A., 1924, ii,
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385). The curves show a minimum at 12—14 carbon
atoms, followed by a pronounced increase, and the
general trend of the curve is attributed partly
to the nature of the adhesional energy-temperature
relationships, and partly to the mechanical effects
of the length of the carbon chain.
L. S. Theobald.

Production of anisotropy on surfaces. H.
Zocher and K. Coper (Zz. phy5|kal Chem., 1928,132,
295—302).—The thickness of the anisotropic layer
produced on the surface of glass by rubbing (A., 1927,
931) is found by etching to be about 0-3y Similar
layers may be produced on almost all solid substances,
although with such as readily recrystallise, e.g., lead,
they become isotropic after a shorttime. The nature
of the material used to rub the surface does not affect
the result. The presence of such films is detected
by utilising the fact that they induce anisotropy in
thin films of metliylene-blue deposited on them.
Most other dyes are unsuitable for this purpose, but
melted jj-azoxyanisole and *j-azoxyphenetole may
be used. Anisotropy is also observed on a freshly-
fractured surface of glass. R. Cutnhirr.

Adhesion. I1l. Mixtures of two lubricants.
(Miss) M. E. Nottage (Proc. Roy. Soc., 1928, A, 118,
607—616; cf. B., 1928, 287).—By means of the
method described previously, three pairs of lubricants
have been studied—palmitic acid and the normal
paraffin CsoH @ palmitic acid and cetyl alcohol, and
phenanthrene and the paraffin CsoH@ Curves are
given showing the relation of adhesion and m. p. of
the mixtures to mol. composition, and the structure
of the crystalline plate formed on breaking the metal-
lubricant joint is illustrated by means of photographs.
In the case of the acid-paraffin mixture, the adhesion
isin every case greaterthan that of the pure substances.
Both the adhesion and m.-p. curves show a well-
defined transition point for a mixture containing
about 3 mols. of palmitic acid to 1 mol. of paraffin.
From a study of the structure of the crystalline
plates, it appears that the transition point is accom-
panied by a change from a system containing two
constituents to a system containing one. Mixtures
on the palmitic acid side of the transition point have
a latent period of increasing adhesion, those on the
paraffin side, one of decreasing adhesion. In the
case of the acid-alcohol mixture, the adhesion curve
shows three well-defined transition points—at about
30, 50, and s6 mols. % of cetyl alcohol. The m.-p.
curve shows transition points at about 30 and 66
mols. % of cetyl alcohol.  The second transition point
on the adhesion curve is probably due to the presence
of cetyl palmitate, and coincides with a change in
structure from a two-constituent to a one-constituent
system. The addition of CsHc2 to phenanthrene
causes the adhesion of the latter to decrease at first
rapid]}, then gradually, and finally rapidly again.
An ill-defined transition point is shown, corresponding
with 46-6 mols. % of paraffin. The m. p. of each
constituent is lowered by the addition of the other,
the m.-p. curve being continuous and passing through
a minimum extending from about 47 to 74 mols. % of
j3052e The latent period of phenanthrene is one of
decreasing adhesion. L. Bircumshaw.
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Electron theory of surface energy at the

boundary of two amorphous media. B. M.

Eidetson (Physikal. z., 1928, 29, 200—204).—

Theoretical. R. A. Morton.
Bubbles, drops, and Stokes' law. 1II. w.N.

Bond and (Miss) D. A. Newton (Phil. Mag., 1928,
[vii], 5, 794—800).—The apparently accidental vari-
ations observed in the previous work of Bond (ibid.,
1927, [vii], 4, 898) have been further examined and
it is shown both theoretically and experimentally
that the surface tension of a drop or bubble decreases
the terminal velocity. For a given drop or bubble
there is a critical radius below which the drop or
bubble behaves as a rigid sphere, whilst for appreciably
greator radii the surface-tension effect is small.
Experiments with different media give results for
the critical radii in fair agreement with theory and
show that surface tension is the main contributory
cause of the departure from Stokes’ law.
A. E. Mitchell.

Diffusion of carbon through tungsten. c.
Zwikker (Pkysica, 1927, 7,189—193).—Hot tungsten
filaments were coated with carbon in an atmosphere
of illuminating gas, and diffusion experiments per-
formed at 1970° Abs.; mathematical relations are
derived. Chemical Abstracts.

[Semipermeable] diaphragms. 1. Measure-
ment of electro-endosmosis. K. 111ig and N.
Schonfetdt (Wiss. Vcroff. Siemens-Konz., 1927, s,
171—176).—An apparatus for the measurement of the
clectro-endosmotic effect is described. The porous
diaphragm is arranged to form the junction of two
right-angled tubes, so that the whole forms a U-tube
with the diaphragm in the centre of the horizontal
lower portion. Copper electrodes of the same area
are placed at equal distances from opposite sides of
the diaphragm. Corks with right-angled capillary
tubes of equal and uniform cross-section are placed
in the open ends of the U-tube, which is filled with
electrolyte so that the horizontal limbs of the capill-
aries are filled half-way to the ends. The current is
supplied from accumulators, and is reversed repeatedly
after equal intervals of time, the movements of liquid

in the capillaries being measured. S. 1. Levy.
Osmosis of ternary liquids. General con-
siderations. Ill and IV. F. A. H. Schreine-

makers (Proc. K. Akad. Wetensch. Amsterdam, 1927,
30, 1095—1114).—The diagram showing the direction
of diffusion of the components of a ternary liquid
mixture is discussed, and also the way in which the
changes in composition of the diffusing liquids may

be determined. M. S. Burr.
Mol. wt. of cellulose nitrate in molten
camphor. C. Trogus and M. Abd E1 Shahid

(Naturwiss.,1928,16, 315).—Cellulose nitrate contain-
ing 13-5% of nitrogen, corresponding with a mean
mol. wt. of 286 (2-76 nitro-groups per CgHjoOg),
exhibits depressions of the m. p. of camphor in
concentrations up to 15% wliich indicate values
between 280 and 315 for the observed mol. wt.
R. A. Morton.
Von Weimarn’s theory of the colloidal state.
S. F. s1okasoff (Anal. Asoc. Quim. Argentina, 1927,
15, 237—286).—A lecture. R. K. Catlow.
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Preparation of negatively-charged sols by
means of tartaric acid. 1. Properties of com-
pounds of oxides of tin and titanium with
tartaric acid. A. Dumanski and A. K niga
(Kolloid-Z., 192S, 44, 273—277).—Measurements
have been made of the density, viscosity, optical
activity, and electrical conductivity of solutions of
tartaric acid containing progressively increasing
quantities of stannic hydroxide and titanium hydr-
oxide respectively. The hydroxides were used in a
freshly-precipitated condition by adding sodium
hydroxide to the tetrachlorides of the metals. The
results indicate that the reaction between tartaric
acid and stannic or titanium hydroxide can be
separated into two stages : in the first stage, both
the optical activity and the ionic concentration
increase, and in the second stage the optical activity
continues to increase whilst the ionic concentration
remains constant. The density and viscosity of the
solutions increase linearly throughout. It is con-
sidered that the second stage denotes a colloid-
chemical process, in which the excess of metallic
hydroxido is peptised by the tartaric acid. Such
solutions exhibit the Tyndall effect. The colloid
particles migrate to the anode under a P.D. The
formation of colloid can be observed when the ratio
of tartaric acid to stannic oxide readies 5:1. In
the coagulation of stannic oxide sol by sodium, barium,
or aluminium chloride Sehultze’s rule is not followed
quantitatively. E. S. Hedges.

Silver hydrosols with particles of uniform
size. A. Gatecki and R. Kempr (Rocz. Chem,,
1928, s, 40—43).—Stable silver hydrosols are pre-
pared by the reduction of silver nitrate by means of
white phosphorus. The particles of such hydrolysis
are of uniform size and can serve as nuclei for the
deposition of silver from its solutions, but not of gold.
On the other hand, silver will deposit on similarly
prepared gold hydrosol particles. Such silver hydro-
sols arc aifected by the presence of electrolytes, and
their particles possess a negative charge which
diminishes with time. R. Truszkowski.

Stability of coarse particles in solutions.
I11. Influence of concentration of the disperse
phase and of salt on clarification. H. Werner
(Ber., 1928, 61, [£], 802—S09; cf. A., 1927, 620,
1023).—The rate of sedimentation of suspensions of
Bolus alba in water and aqueous potassium chloride
solution at 20-0i0-lo has been investigated. The
formation of aggregates from suspended particles
may be a reversible or an irreversible process; from
coarse particles it is irreversible. It may affect the
falling of the particles and the shrinking of the deposit
favourably, unfavourably, or not at all, according to
the concentrations. The degree of its action may
vary with time. The higher the concentration of the
disperse phase, the lower is that of the salt necessary
to produce optimal rate of falling of the particles.
Every suspension is completely clarified in a relatively
short time when the salt has a certain minimum
concentration which is independent of that of the
suspended particles within very wide limits. The
necessary concentration of the salt depends on its
nature. The concentration of the salt which just
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causes clarification of thick suspensions approximates
closely to that which is optimal for the falling of the
particles and involves the least expenditure of salt.
The nature of the deposit varies with the concen-
tration of salt and disperse phase. With high salt
concentration, gentle agitation usually causes the
production of a very stable layer of foam the height
of which increases with the concentration of salt
and disperse phase. Analogous results are obtained
with suspensions of Bolus in magnesium chloride
solution and of aluminium oxide in potassium chloride
solution. H. Wren.

Charge and particle size. R. Kerrer (Kolloid-
Z., 1928, 44, 324—326).—T he colloidal state of matter
is characterised not only by the size of the particles
of the disperse phase, but also by a minimal and
maximal electrostatic charge with respect to the
dispersion medium. The part played by the ions
in the charging of a colloid is small, especially in
regard to the ions of strong acids and bases. An
analogy is drawn between the electrical relations of
colloid particles and molecules, and it is considered
that in both cases the surface charge shows itself in
an electric field through selective adsorption at one of
the electrodes. E. S

The crystalline liquid
property of matter. 1. Vectorial aggregation,
fluid structure, and stream-double refraction
of barium sulphate ultramicrocrystals. P. P.
von Weimarn (KO”Oid-Z., 1928, 44, 279—258)—
The results of a microscopical and ultramicroscopical
examination of barium sulphate, precipitated by
mixing concentrated solutions of manganous sulphate
and barium thiocyanate, support the author’s claim
that the state of aggregation of the precipitate
depends not so much on the properties of the precipi-
tated substance as on the physicochemical conditions
of precipitation. Five stages can be distinguished
in the precipitation of barium sulphate : (1) chemical
reaction, (2) formation of highly supersaturated and
associated solution of barium sulphate, (3) production
of very concentrated, highly disperse colloidal
solution, (4) vectorial aggregation in this colloidal
solution, (5) destruction in consequence of aggregative
crystallisation (formation of larger ultramicro- or
micro-crystals). An increase in viscosity occurs
during the processes (1) to (4), the substance changing
from a thick oil of syrupy consistence to a gelatinous
membrane. In the case of barium sulphate, states
(1) and (2) are passed through rapidly.

E. S. Hedges.

Electrokinetic and chemical behaviour of
alumino-silicates. S. Mattson (Soil Sci.,, 1928,
25, 289—311).—On mixing increasing quantities of
sodium silicate with an aluminium chloride solution,
an electropositive sol, an isoelectric precipitate, and
finally (with an excess of silica) an electronegative
sol are successively formed. The alumina-silica
system forms isoelectric precipitates in winch the
proportion of silica decreases with an increase in p,i,
approaching zero at pa 7-0, at which the alumina is
itself isoelectric. In the presence of active anions
the alumina-silica system forms isoelectric precipitates
in which the proportion of silica is lower than in the

Hedges.
state as a general
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precipitates which are formed at the same pa hut
in the absence of such anions. In the presence of
cations the proportion of silica in the isoelectric
precipitates is correspondingly increased. The base
exchange capacities of the several precipitates prepared
were found to increase with the ratio of silica to
alumina and to be of the same order of magnitude
as those of the natural gels. The hydroxyl ion as
well as the cation is absorbed by the natural gel
indicating true adsorption instead of the neutralis-
ation of an acid. The mechanism of adsorption and
exchange and the pedological significance of these
experiments are discussed. H. J. G. Hines.

Immunity [towards staining] of the granule
in colloidal solutions. A. Boutaric and F.
Banés (Compt. rend., 1928, 186, 1003—1005).—
Spectrophotometric measurements have shown that
eosin is removed from aqueous solution by colloidal
solutions of mastic, gold, albumin, casein, or alum-
inium hydroxide only when the latter are flocculated,
and not when they are in the colloidal state. Floccul-
ation was produced by aluminium chloride or by
boiling. The exceptional nature of ferric hydroxide
and arsenic sulphide sols may be due to flocculation
in crystalline granules. The phenomenon is one of
true adsorption, and not of occlusion, since the dye
is removed even if added after flocculation is com-
plete, and throws light on the selective staining of
living as distinct from dead cells by dyes.

J. Grant.

Flow of starch pastes at high and low rates
of shear. F. D. Farrow, G. M. Lowe, and S. M.
Neate (J. Text. Inst.,, 1928, 19, 18—31t).—The
flow of starch pastes and of castor oil in capillary
and Couette viscosimeters has been measured at 20°
over a range of shear of 300,000-fold; within this
range the viscosity of castor oil is constant. A method
is described whereby the results of viscosity measure-
ments in these instruments may be used to calculate
the simple shearing stress and velocity gradient at a
definite point in the fluid. A graph of the values so
obtained expresses in a manner independent of the
instrument the variation of flow with shearing stress
for the liquid investigated. The stress-shear curve
for starch pastes is quite continuous and either passes
through or terminates close to the origin. Whilst
it does not hold even approximately over the whole
of the range examined, the relation FN—tjdvfdy
appears to describe the How of starch pastes better
than any other two-constant equation and serves as a
useful and accurate interpolation formula within the
range usually covered by any one type of instrument.
Results ofimeasurements made in capillary tubes are
expressed in terms of stress and strain, and therefore
made independent of instrument dimensions and
«imparable with data obtained by the use of other
forms of viscosimetcr, by the use of a formula based
on the above relation, viz., (Pri2l)A~rj(Vjt)(N-\-3)iKr3
where r is the radius and | the length of the tube,
r the driving pressure, and V the volume of liquid
flowing in time t. The method is applied to results
given by Freundlich and Schalek (A., 1925, ii, 112)
for the flow of benzopurpurin sols in both capillary
and rotating-cylinder viscosimeters, and it is shown
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that the discrepancy between the apparent viscosities
as determined by the two methods then disappears.
B. P. Bidge.
Osmotic pressure of protein solutions con-
taining salts. J. A. Christiansen (Compt. rend.
Trav. Lab. Carlsberg, 1928, 17, No. s, 1—17).—
Theoretical. An attempt is made to derive general
expressions applicable to the conditions existing in an
osmometer of the type used by Sorensen and his
co-workers (cf. A., 1919, i, 175). H. Inoleson.

Magnetic susceptibility and the supposed
second isoelectric point of gelatin. M. Fariot
(Compt. rend., 1928, 186, 1287—1288).—Between
3-69 and 8-20, the magnetic susceptibility curves of
gelatin show' a minimum value at pa 4-7, and after a
maximum at pn 5-6, decrease regularly. The dis-
persions and refractive indices of gelatin solutions
are independent of variations in the pB value, and
no evidence has been found of the supposed second
isoelectric point at pa 7-7. J. Grant.

Isoelectric points of protamines. S. Miyake
(Z. physiol. Chem., 1928, 172, 225—229).—Different
fractions of clupeine and salmine which have approx-
imately equal arginine contents have the same iso-
electric point. Arginine has the highest isoelectric
point (pa 10-5) of all amino-acids, and in twelve
protamines examined the isoelectric pohit is higher
or lower as the arginine content increases or decreases,
the lowest being that of cyprinine. The precipitation
of clupeine by alcohol shows an optimum at the
isoelectric point (pa 12-2). The mixture of amino-
acids from the total hydrolysis of clupeine has an
isoelectric point 9-37. The results show that the
displacement of the isoelectric point towards the
alkaline side by the imino-group is greater than that
produced by the joint action of free carboxyl and
amino-groups. C. Hollins.

Dependence of the viscosity of gelatin solu-
tions on temperature. A. Fodor and K. Mayer
(Kolloid-Z., 192S, 44, 314—315).—Using the Ostwald
viscosimetcr, measurements were made of the viscosity
of gelatin solutions with and without addition of acid
or alkali between the temperatures 22° and 26°. The
viscosity of an aqueous solution of gelatin has a
higher temperature Coefficient than that of a gelatin
solution containing acid or alkali. It is inferred that
solvation of the particles is not the primary cause of
the increase in viscosity, and that the important
feature is the formation of an adsorption compound
between the gelatin and acid or alkali.

E. S. Hedges.

Turbidity phenomena in gelatin. K. Mayer
(Kolloid-Z., 1928, 44, 315—319).—The turbidity of
solutions of electrodialysed gelatin was measured in
an “ extinctiomcter ” at various temperatures between
12-5° and 27-5°. For each temperature a maximum
occurs at 1-8% of gelatin, and the turbidity is less
at higher temperatures. The fall in turbidity with
rising temperature is greatest for a 1% solution.
Examination of the effect of hydrogen-ion concen-
tration on the turbidity show that tVo maxima occur
at pa 5-2—5-4 and pa 4-0—4-2. It is possible to
purify gelatin by electrodialysis without previous
dialysis by working with a small current density and
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membranes with large pores, and maintaining a rapid
flow of water in the anode and cathode chambers in
order to remove the electrolytes. E. S. Hedges.

Diffusion of silver ions [and dyes] in gels.
K. Yabuki (J. Biochem. Japan, 1927, s, 137—156).—
The influence of the gel concentration, the concentr-
ation of the diffusing silver nitrate, and the chloride
concentration on the velocity of diffusion of silver
ions in gelatin and agar gels has been studied micro-
scopically, employing a method in which the rate of
advance of the silver chloride boundary is measured.
An empirical relation x—atb was found, x being the
distance travelled by the diffusing ions in time t, and
a and b constants for the particular concentrations
of gel, silver nitrate, and sodium chloride employed.
The value of a may bo taken as a measure of the
velocity of diffusion. Up to 10% gelatin concen-
tration, and 5% agar, the velocity of diffusion of the
silver ion is inversely proportional to the gel con-
centration. With constant gel concentration the rate
is greater for high than for lowsilver-ion concentration.
Increase in sodium chloride concentration gives
decreased rate of diffusion. A similar relation is
observed for the diffusion of dyes in gelatin gels of
10—40% concentration. The fact that the change
in rate of diffusion with gel concentration is con-
tinuous suggests that there is no essential difference
in the structure of the gel within these concentration
limits (Hardy, J. Physiol., 1899, 172).

W. A. Richardson.

Conductivity of gel containing salt. K.
Y abuki j(J. Biochem. Japan, 1927, s, 157—165).—
The conductivity of potassium chloride (0-1—o0-01iV)
in gelatin (2—28%) and agar (0-5—5%) gels has
been measured, and it is found that the conductivity
y due to the saltis a function of the concentration x of
the colloid, the relation being of the form y(axJrb)=\,
where a and b are constants. The decrease in con-
ductivity produced by the colloid is attributed to the
resistance offered by the colloid rather than to
adsorption of the salt by the colloid particles. The
rate of increase of resistance with concentration
decreases with increasing concentration of the colloid.
There appears to be no essential difference in the
structure of gelatin and agar gels over the ranges
examined. W. A. Richardson.

Influence of slightly soluble substances on
the thixotropy of ferric oxide sols. H. Freund-
tich and Iv. Soetlner (KO”Oid-Z., 1928, 44, 309—
313).—The accelerating influence of metals on the
thixotropic change of ferric oxide sols containing
sodium chloride is explained in the following way.
Direct measurements have shown that the time of
setting increases with increasing hydrogen-ion con-
centration, and it is considered that the metals dissolve
in the weakly acid ferric oxide sol containing ferric
chloride to a sufficient extent to diminish the hydrogen-
ion concentration, and thus the time of setting.
The ions of the metal are without influence. Pure
gold and platinum are not sufficiently soluble in the
acid solution to produce any effect. These results
are confirmed by semi-quantitative experiments in
Avhich a large number of sparingly soluble substances
(elements, oxides, sulphides, silicates, etc.) were
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added. A marked difference was found between the
effects produced by a soluble and an insoluble steel.
Substances such as graphite and sulphur were without
influence, but a positive effect was produced by oxides
of iron. In agreement with theory, a metal is
effective when separated from the sol by a collodion
membrane. E. S. Hedges.

Electrokinetic potential of silicic acid gels. S.
Grlixelli and J. Wiertelak (Rocz. Chem., 1928, s,
10—21).—Measurements of the velocity of electro-
osmosis of 0-001ATFnitric acid solutions through silica
gel diaphragms sliowr that this is substantially the
same when the concentration of the silica in the
diaphragm changes from 1-8 to 5-3%, the mean
electrokinetic potential £ being o0-211 X 10~3 Vvolt.
The value of £rises with diminishing concentration of
nitric acid, being 5-42x 10-3 volt for pure water.
This value of £ is unusually low hi comparison with
othor diaphragms; thus for powdered quartz and
for ignited silicic acid t, is respectively 12-3x 10-3 and
23-8x10"3 volt. Previous shaking, concentration
or dilution of the gel does not appear to affect the
value of £ obtained, which, however, diminishes
rapidly with increase in the concentration of sodium
silicate solution from which the original gel is pre-
cipitated. The above phenomena are explained on
the basis of Eggert and Reitstotter’s theory of the
structure of gels (A., 1926, 1098).

R. Truszkowski.

Coagulation of colloids by electrolytes. IlI.
Potentiometrie titration of the coagulation of
ferric hydroxide sols. A. J. Rabinovitsch and
V. A. Kargin (Z. physikal. Chem., 1928, 133, 203—
232; cf. A., 1927, 654).—The chemical changes which
occur during the coagulation of ferric hydroxide sols
by electrolytes have been followed by potentiometric
titration. The replacement of chlorine ions by ions
from the colloidal particles and the adsorption of ions
by the latter may be thus investigated. It is found
that the adsorption and replacement of chlorine ions
do not take place according to the usual adsorption
isotherms, but partake more of the nature of a chemical
reaction. Coagulation usually occurs only after the
whole of the chlorine has been replaced by the anions,
and in those eases in which it takes place previously,
the replacement takes place from the precipitate.
During the titration the chlorine ions are replaced by
more than the equivalent quantity of other anions,
the effect being greater the higher the concentration
of the sol and of the coagulating electrolyte. Since
there is no corresponding replacement of cations, the
positive charge on the colloidal particles must be
increased by the addition of electrolyte to the sol.
This conclusion has been verified by cataphoretic
measurements. H. F. Gitipe.

Electric charge and coagulation of colloids.
H. M iller (Kolloidchem. Beih., 1928, 26,257—311)-
—Smoluchowski’s theory of rapid coagulation for
monodisperso systems is extended to polydisperse
systems. Assuming that the effective radius of the
attractive forces determining the coagulation between
the single particles is small compared with the radii
of the colloid particles, it is shown that coagulation
takes place more rapidly between particles of different



GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY.

sizes than between those of equal size. The view of
Wiegner and Galecki, that in the coagulation of
polydisperse sols the submicrons act as coagulation
nuclei for the amicrons, receives theoretical con-
firmation. A mathematical theory is developed,
which is applicable to any polydisperse system, and
the following equation is deduced: 2v=JVO(l+
YT)[1L.2iI0{(NO+ n Q) (1+ tIT)K—"i0}], where Sv is the
total number of small particles at time t, NOand nO
are the original numbers of large and small particles
respectively, T is the coagulation time of the large
particles, and X=(F«2+ 1)I2Vn, where VR is the ratio
of the radii of the large and small particles, respect-
ively. The equation has been experimentally con-
firmed by Tuorila (A., 1926, 1005) and Wiegner
(ibid., 242). The deviations shown by the results
of Westgren and Reitstotter (A., 1918, ii, 301) from
those demanded by Smoluchowski’s theory can he
explained by the polydispersivity of the initial colloid.

The influence of the concentration and valency of
the added electrolyte on the electrokinetic potential
(Q and stability of the colloid is discussed from the
point of view of Gouy’s theory of the diffuse double
layer. A graphical method is given for determining
the potential gradient in the diffuse double layer
round a spherical particle. By means of the theory
developed, the change of electric charge within the
layer can be calculated from cataphoresis measure-
ments, and a closer study is possible of the laws of ion
adsorption on the colloid particles. The C-c curves
(c=concentration of electrolyte) obtained by Freund-
lich and Zeh (A., 1925, ii, 115), who investigated the
influence of valency on the cataphoresis and coagul-
ation of an arsenious sulphide sol, can be explained
simply by changes in the diffuse double layer,
assuming a constant micelle charge. In most cases,
however, the curves can be explained only on the
assumption that a change in the particle charge, due
to ion adsorption, takes place.

L. L. Bircumshaw.

Influence of temperature on the speed of
coagulation of colloids. K. Jabiczynski and M.
K naster (Rocz. Chem., 1928, s, 36—39).—See this
vol., 361.

Kinetics of the coagulation of colloids. K.
Jablczynski and M. Soroczynski (ROCZ. Chem.,
1928, s, 31—35).—See this vol., 360.

[Influence of] salt content on aggregation of
haemoglobin in solution. S. Kato, Y. Katsu,
and K. Yabtjiu (J. Biochem. Japan, 1927, s, 133—
136).—The relation deduced by Hill (J. Physiol.,
1916, 40, Proc. iv), y=100Kxn/(l + Kxn), between
tho percentage saturation y of oxylisomoglobm and
X, the oxygen tension, where K is a constant, and n
represents the average number of molecules which
compose an aggregate particle, is confirmed for
haemoglobin solutions dialysed to different degrees,
and it is shown that n decreases as the specific con-
ductance and the chlorine-ion concentration decrease,
but at a slower rate. W. A. Richardson.

Organic rhythmic structures. M. Copisarow
(Kolloid-Z., 1928, 44, 319—323).—Rhythmic pre-
cipitates were obtained in the diffusion of picric acid,
tannic acid, lactic acid, phenol, phosphoric acid, and
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a-trinitrotoluene into gelatin. At low concentrations
of tho colloid, striated structures without definite
ring formation were produced, the rings becoming
definite at a certain higher concentration of colloid.
The value of this concentration depends on the quality
of the gelatin. The best qualities of gelatin, or those
containing the smallest quantities of hydrolysis
products, tend to form honeycomb structures, rather
than stratified precipitates. The experiments with
tannic acid indicated a tendency towards the form-
ation of spirals hi place of rings. Rhythmic pre-
cipitates were not produced in the diffusion of
pyridine, benzaldehyde, oil of wintergreen, gallic
acid, and o-nitrophenol into gelatin, isinglass, and
agar. E. S. Hedges.

A physical factor in the Liesegang pheno-
menon. S. Ray (Kolloid-Z., 1928, 44, 277—279).
—An expression is derived which gives the relation
between the density and the height of a colloidal
suspension. According to this there are three pos-
sible heights for certain densities. This is considered
to he the primary cause of the periodicity in Liese-
gang rings. E. S. Hedges.

‘1Acclimatisation phenomenon '’ in the co-
agulation of arsenious sulphide sols by barium
chloride. V. N. Krestinsicaja and V. S. Jakov-
teva (J. Russ. Phys. Chem. Soc., 1928, 60, 295—
310).—See this vol., 236.

Cataphoretic migration velocity of large parti-
cles in sols and gels. Il. H. Freundrtich and
H. A. Abramson (Z. pliysikal. Chem., 1928, 133,
51—68; cf. A., 1927, 931; this vol., 238).—The
fact previously observed (loc. cit.), that the cata-
phoretic velocity of large particles is independent of
their shape, has been confirmed by measurements on
quartz particles in water, in aqueous sugar and salt
solutions, and in serum, and also on glass and kaolin
particles in water. The velocity of quartz particles
in water (very dilute suspensions) is lowered by the
addition of proteins such as gelatin, albumin, and
hffiinoglobin at very low concentrations (10-7 g. per
litre); this effect is not found with other hydrophilic
sols (starch, sodium oleate, etc.). At higher protein
concentrations (10~J—10~5 g. per litre) the cata-
phoretic velocity of quartz or glass particles is inde-
pendent of the protein content, and it is assumed that
the particles are now completely surrounded by a
protein envelope and behave as protein particles.
Measurements have been made of the cataphoresis of
quartz particles in solutions of egg-albumin (10-3—
10-1 g- per litre) at constant pB, and the results agree
with those obtained by Svedberg and Tiselius (A.,
1926, 1104) for the relation between the cataphoresis
of egg albumin and the pa of the medium. Excep-
tions are found to the behaviour shown by quartz
particles, zinc oxide, air bubbles, etc. Thus, in spite
of the high albumin content of serum, the mobility
of the red corpuscles is about twice as great as that
of the white. In mixtures of serum with gelatin,
containing enough gelatin (about 0-7%) to cause it
to set to a soft gel, the mobility of the red corpuscles
is about twice that of quartz particles and leucocytes.
With larger admixtures of gelatin (1-2—1*5%), so
that the whole sets to a solid gel, the blood corpuscles
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and suspended quartz particles move at first with
the same velocity, but after a time, the red corpuscles
again move with twice the velocity of the other
particles. This behaviour is explained as being due
to a thixotropic change in the gel, caused by the
repeated to-and-fro motion of the particles.
L. L. Bircumshaw.

Gaseous solutions. M.Randat1 and B. Sosnick
(3. Arncr. Cliem. Soc., 1928, 50, 967—980).—The
deviations of gaseous mixtures from the generalised
Raoult law increase with the density of the gas, and
are qualitatively the same as those of typical liquid
pairs. In Hiidebrand’s simplified equation for
logy (cf. A., 1927, 936) the value of b will always be
below the “ critical mixing point,” i.e., the value
necessary for the co-existence of two gaseous phases
in equilibrium. The fugacity of a pure' supercooled
vapour cannot bo calculated above the pressure
corresponding with the maximum in the jpv isotherm.
Lewis and Randall’s fugacity rule applies only to a
limited extent to vapours below the critical point of
the solute gas, although it holds approximately as a
limiting law for all gaseous solutions above the
critical temperature. The activity fuuctions of
certain solute gases below the critical temperature
are tabulated; from these, the values for other
mixtures and at other temperatures may be derived.

S. K. Tweedy.

Thermodynamic deduction of Maxwell's dis-

tribution law. A. Schukarev (Physikal. Z., 1928,

29, 181—182).—Maxwell’s deduction is open to
criticism, although the law is in accord with
experience. An attempt has therefore been made

to deduce the law from thermodynamic principles.
R. A. Morton.

Statistical series of the Charlier A type and

Boltzmann's equation. U. Wegner (Z Physik,
1927,45,539—547).—Mathematical. R.W.Lunt.

Deduction from two diffusion equations. W.
Herz (Z anorg. Chem., 1928, 170, 246).—Combining
Gapon’s relation D “n=constant (this vol., 134),
where 1) is the diffusion coefficient of a substance,
and n the number of atoms in the molecule, with the
well-known equation D \/Jf=constant, where M is
the mol. wt., there results the relation
constant, which proves to be in satisfactory agree-
ment with the experimental data. R. Cutnhirr.

Equation of state for binary mixtures of
methane and nitrogen. F. G. Keyes and H. G.
Burks (J. Amer. Chem. Soc., 1928, 50, 1100—1106).
—Compressibility data for three mixtures of nitrogen
and methane between 0° and 200° and up to about
300 atm. are recorded. The equation of state for
the mixtures is of thesame form as that for the
separate gases (cf. A., 1927, 507, 719), and the
constants, provided the slight curvature of the iso-
metrics is neglected, are linear functions of the weight
percentage composition (IT) of the mixtures and
of the constants for the pure gases. Thus,
-i= (4irlll ca,)2P—Px, Hsa+ PcH,Il cn4> etc.
The relationships may not be so simple when the
molecular “ diameters ” of the two constituents are
less nearly equal than in the present case.

S. Iv. Tweedy.
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Brownian displacements and thermal diffusion
of grains suspended in a non-uniform fluid. S.
Chapman (Proc. Roy. Soc., 1928, A, 119, 34— 54).—
The distribution in magnitude and direction of the
Brownian displacements, during any assigned interval,
of small sphcrical grains suspended in a fluid (liquid
or gaseous) is obtained for the general case of a non-
uniform fluid. The non-uniformity may refer to
temperature, composition, or any other property
which affects the coefficient of diffusion (1)) of the
grains. The distribution function contains terms
additional to that given by Einstein for the uniform
case; some of these are definitely determined, but
one term contains an undetermined constant which
requires more detailed physical analysis for its
evaluation. It is surmised that this coefficient
vanishes in the case of Brownian particles which are
large compared with the mean free path of the
surrounding moleculcs. The steady distribution of
grains in a fluid is considered for the case when the
temperature (T) of the fluid is non-uniform. It is
found that if the density of the grains is the same as
that of the fluid, so that there is no tendency for
them to settle in the lower strata, then the concentra-
tion n is inversely proportional to D, which varies
with T more rapidly in liquids than in gases. In the
ease of a Maxwellian gas, D is independent of T, so
that “ Brownian ” thermal diffusion, like true gaseous
thermal diffusion, is not operative. In other fluids,
the grains will tend towards the cooler regions.
When the densities of the grains and fluid are unequal,
it is shown that with a uniform temperature gradient
iiD is not constant, but varies as a power of T. The
order of magnitude of the various effects is estimated,
and it is shown how their accuracy might be experi-
mentally tested. The present theory may be applic-
able to the Ludwig-Soret effect in liquid solutions for
which the solute molecules are large and non-ionised.

L. L. Bircumshaw.

Molecular displacements in diffusing gas
mixtures. S. Chapman (Proc. Roy. Soc., 1928,
A, 119, 55—60).—The arguments used in the con-
sideration of the Brownian motion of grains suspended
in a fluid (cf.preceding abstract) are applied to ordinary
gas mixtures. For a perfect gas mixture in which the
concentration of one kind of molecule is very small,
it is shown that if the molecules are rigid elastic
spheres, and if the rare molecules are much the lighter,
the spreading of any particular cluster of molecules
will be accompanied by a movement towards the
hot region; on the other hand, if the rare molecules
are much the heavier the spreading will be associated
with a movement towards the colder regions, unless
their diameter is small (less than half that of the
other kind of molecule present). The spreading is
not symmetrical relative to the mean motion. In gas
mixtures of small concentration, the product (concen-
tration) X (coefficient of diffusion) is not a constant.

L. L. Bircumshaw.

Entropy and thermodynamic potentials of
real gases and mixtures of real gases, and
a mass action law for chemical reaction
between real gases. 1. General thermodynamic
relations. J. A. Beattie (Physical Rev., 1928,
[ii], 31, 680—690).—Theoretical. General thermo*
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dynamic equations are deduced for the energy, heat
content, entropy, and thermodynamic potentials of
gas mixtures, and the chemical potential of a gas in
a mixture in terms of the independent variables p
and T, and Vand T. Two forms of the mass action
law are deduced, p and T, or V and T, being chosen
as the independent variables. A. A Eldridge.

Group theory of homopolar chemical com-
bination. W. Heit1er (Z Physik, 1928, 47, 835—
858).—Mathematical. An extension of the theory of
Heitler and London (A., 1927, 923). J. W. Smith.

Differential equations of a reacting mixture.
R. D. Ivieeman (Phil. Mag., 1928, [vii], 5, 620—629).
—The results obtained from the generalised equations
for a reacting mixture accord with that obtained
previously (this vol.,, 239). The mass-action con-
stant is usually a function of the temperature,
volume, and masses of the constituents. In special
cases the constant may be a function of the tem-
perature alone. A. E. Mitchelr,

Decomposition of carbon dioxide at low
pressure under the action of the electric current.
P.Jotlibois,H. Lefebvre, and P. m ontagne (Compt.
rend., 1928,186,1119—1121; cf. thisvol., 477).—The
final equilibrium is independent of the intensity of
the current between o and 2 milliamp., but is attained
most rapidly with currents of high intensities.
During the first moments of the passage of a current
of medium intensity the rate of dissociation is pro-
portional to the duration and intensity of the current.
It decreases when the pressure is increased, and is less
for a continuous current than for a spark discharge
although the temperatures developed are approxim-
ately the same (2100—3000°). J. Grant.

Theory of the decomposition of methane.
0. K. Rice (Proc. Nat. Acad. Sci., 1928, 14, 118—
124; cf. this vol., 483).—The decomposition of azo-
methane is said to result from activation by collision,
the chance of reaction of an activated molecule
depending on the energy in the manner to be expected
if reaction is due to energy which is localised in a
particular centre. W. E. Downey.

Dielectric constants of solutions of electro-
lytes. H. Hetimann and H. Zahn (Z. physikal.
Chem., 1928, 132, 399—400).—Polemical (cf. this
vol., 14). H. E. Girtibve.

Formation and stability of metallic complexes
in solution. P. Job (Ann. Chim., 1928, [x], 9,
113—203).—An extended account of work already
published (A., 1923, i, 307, 902; 1925, ii, 389, 471,
887; 1926, 571, 791; 1927, 205, 546). H. Burton.

Cryoscopic measurements on aqueous solu-
tions of resorcinol and pyrocatechol. F.Bourion
and C. Tuttie (Compt. rend., 1928, 186, 1124—
1126).—Solutions of resorcinol and pyrocatechol were
examined at concentrations 0-75—3-0iJ/ and 0-375—
1-25J/, respectively. The f.-p. data suggest the
existence of equilibria between simple and triple
molecules, whilst at 100° the equilibria are between
simple and double or triple molecules at low or high
concentrations, respectively. The calculated heats of
association of three simple molecules to form a triple
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molecule are +600 and —2400 g.-cal. (at constant
volume) for resorcinol and pyrocatechol, respectively.
J. Grant.
Equilibrium between methoxide and hydroxyl
ions in methyl alcohol-water mixtures. [II.
Calculation of the equilibrium constant from
the dissociation constants of methyl alcohol and
water. A. Unmack (Z. physikal. Chem., 1928,
133, 45—50; cf. this vol.,, 18).—The equilibrium
constant for the process OMe'+H20 OH'-f
MeOH may bo calculated from the equation K'—
K}{W)/Km(M), where KMW) is the dissociation
constant of water in methyl alcohol and Kj,(M) that
of methyl alcohol (in methyl alcohol?). KMW) is
given by Ku(W)=Kw(W). V%(H)x where
V'IIm(I1) is the partition coefficient of the hydroxyl ion,
and Vw(H) the partition coefficient of the hydrogen
ion between methyl alcohol and water. From this, the
equation K'=[Z,p(W)iKm(M)][ V¢ {H)f.S(H) follows,
S(H) being the equilibrium constant for the solvation
equilibrium of the hydrogen ion in mixtures of water
and methyl alcohol. AIll the quantities in this
equation are known. By taking values for Kit(M)
obtained by hydrolysis and potentiometric measure-
ments, respectively, and values for V~(I1) calculated
by different methods, a number of values for K' arc
found ranging from 0-98 to 2-00. All these values
are higher than those previously found. The reasons
for this are discussed. L. L. Bircumshaw.

Influence of neutral salts on acid-salt equili-
bria. 1l1. Dissociation constants of citric acid.
I. M. Kotthoff and W. Bosch (Rec. trav. chim,,
1928, 47, 558—575; cf. A., 1927, 829).—Measure-
ments have been made of the pa of mixtures of citric
acid and its potassium salts at 18°, and the three
dissociation constants of citric acid calculated.
These are 7ix=8-2x 104, ii,=1-77x 10-5, iT3=3-9x
10-7. The effect of neutral salts on the pa of the
solutions has been studied. Anions are relatively
inactive, but there is a well-marked cation effect in
the order (Cs, Rb)<K=NHas<Na<Li. The in-
fluence of potassium chloride can be calculated
approximately from the Debye-Huckel equation, but
this does not give good results for sodium and lithium
salts. The calculated average size of the ions in mix-
tures of di- and tri-citrate is 6-2 x 10~8, but a constant
value is not obtained for the citric aeid-monocitrate
mixtures, and it seems that the activity coefficient
of the undissociated acid is much larger than unity
at moderate concentrations. It is proposed to
replace for practical purposes the true dissociation
constants quoted above, which refer to infinito
dilution, by “ acid strengths,” which represent the
true dissociation constants corrected for the activity
coefficients of the components.

W. A. Richardson.

Equilibrium law of electrolytes and their con-
ductive power. K. Jabiczynski (Rocz. Chem..
1928, s, 22—30).—The equation ?a=>.+dX43A ;i
connecting the conductivity and the concentration of
an electrolyte (compare Jablczynski and Wisniewski,
A., 1922, ii, 190), is applied to measurements made
by different authors, and shown to give better results
than Debye and Huckel’s equation. In some cases,
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e.g., sodium and lithium -chloride, the equation does
not hold, but this is due to hydration of the ions, and
on applying the necessary corrections the behaviour
of these salts is found to be normal.
R. Truszkowski.
Vapour equilibrium of aqueous glycerol solu-
tions. D, F. Stedaman (Trans. Faraday Soc., 1928,
24, 289—298).—A distillation method which is
described has been employed to determine the com-
position of vapour in equilibrium with aqueous solu-
tions of glycerol at temperatures from 50° to 200°
and pressures between 60 and 760 mm., with an
accuracy of 0-1—0-5%. Values for the wvapour
pressure of anhydrous glycerol for the same tem-
perature range have been determined with an accuracy
of approximately 1%, and average values for the
latent heat of evaporation over each 10°interval have
been calculated. M. S. Burr.

Condition of strong electrolytes in concen-
trated solution. | and Il. Nitrates. H. von
Hatban and J. Eisenbrand (Z. physical. Chem,
1928, 132, 401-432, 433—455).—1."The displace-
ment of anion absorption bands in the presence of
cations has been examined in detail for the nitrate
ion band at 300 j;a using concentrated solutions of
alkali nitrates and also dilute solutions of the nitrates
in concentrated solutions of other salts. All cations
influence the absorption of the nitrate ion, which is in
the same condition in a concentrated nitrate solution
as in a dilute nitrate solution having a high cation
concentration. The less easily deformed the cation,
the greater is its influence on the anion, whilst the
dielectric constant of the solvent, is of considerable
importance as regards the magnitude of the effect.
The displacement of the band decreases on passing
down a group of the periodic table, and in the ease
of the alkali metals changes sign. No influence is
manifested by heavy metal cations such as the mer-
ciu:c, cupric, and nickclous ions at the low concentra-
tions at which the alkali metals are active. Schaler’s
observation, that Beer’s law is not valid for these
nitrates at even low concentrations, is not duo to a
change in the absorption of the nitrate ion, but is a
cationic effect. Other anions present in the solution
affect the oxtent, but not the nature, of the displace-
ment. For a given concentrated nitrate solution
there exists a dilute nitrate solution containing a
different salt of the same cation, such that the two
solutions possess at all wave-lengths identical
absorption.

The displacement effect is discontinuous, and is due
to the formation of a new type of absorbing molecule
which contains both the nitrate ion and the cation.
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by the spectrum over this concentration range cannot
be ascribed to the presence of undissociated molecules
of nitric acid, and the possible formation of ionic
pahs or of complex ions is suggested. In ether and
in acetic acid solution, nitric acid exists to the extent
of about 60% as associated ions; this is the case for
concentrated aqueous solutions, the remainder con-
sisting of wundissociated molecules. The spectra
of the solutions in hexane resemble those of the
esters, the greater part of the acid being undis-
sociatcd. Solutions in aqueous sulphuric acid have
spectra which change from the first type to the
second as the sulphuric acid concentration increases.
The totally different spectrum exhibited by concen-
trated sulphuric acid solutions of nitric acid is
ascribed to the presence of nitric anhydride.
H. F. Gitlbe.

Graphical methods and empirical formulse
for the study of electrolytic dissociation. E.
Denina (Notiz. chim.-ind., 1927, 2, 491—497;
Chem. Zentr., 1927, ii, 2648).

pnof buffered salt solutions. J. B. 0'Sullivan
(Trans. Faraday Soc., 1928, 24, 198—300).—The
effect of salt solutions on the pK values of buffer
solutions has been investigated. In most eases a
lowering of the pn of both buffer and salt solutions
was observed. The results obtained are in agreement
with Haynes’ observations (Biochem. J., 1921, 15,
440). M. S. Burr.

Activity coefficients of small ions. H. Murtiek
(Physikal. Z., 1928, 29, 78—82; cf. A., 1927, 626).
—Theoretical. W. E. Downey.

Activity of hydrogen ions in aqueous solutions
of beryllium sulphate. M. Prytz (Trans. Faraday
Soc., 1928, 24, 251—2S8).—The 2hi values of solutions
of beryllium sulphate of different concentrations, both
in water and in aqueous sulphuric acid, have been
determined electrometrically at differenttemperatures.
Making certain assumptions, values for the “ per-
centage hydrolysis,” a, of beryllium sulphate have
been calculated. For the more dilute solutions a
apparently increases with temperature, but decreases
in more concentrated solutions. As concentration
increases the value of a falls to a minimum and then
increases. This may be explained by the increase in
the activity of the hydrogen ions due to increasing
concentration of beryllium sulphate. By comparing
solutions of beryllium sulphate with equivalent
solutions of magnesium sulphate containing sufficient
added sulphuric acid to yield the same values of pu,
an attempt has been made to ascertain the true degree
of hydrolysis of solutions of beryllium sulphate.
The curve of corrected values of a plotted against

Il.  Measurements have been made of the absorpconcentration, however, still shows a pronounced

tion spectrum of nitric acid in solutions of widely
varying concentration in water and in aqueous
solutions of perchloric, sulphuric, and phosphoric
acids, and also in dilute ethyl ether, acetic acid, ethyl
alcohol, and hexane solution. The spectra of the
dilute aqueous solutions are identical with those of
the corresponding nitrate solutions. At concentra-
tions below about 102V the extinction-wave-length
curves of all the aqueous solutions intersect at. a
common point. The extreme variations, exhibited

minimum. M. S. Burr.

Activity coefficients of gases in aqueous salt
solutions. M. Randatt1 and C. F. Faitey (Chem.
Reviews, 1927, 4, 271—2S4).

Activity coefficients of non-electrolytes in
aqueous salt solutions from solubility measure-
ments. Salting-out order of the ions. M.
Randatt and C. F. Faitey (Chem. Reviews, 1927,
4, 285—290).
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Activity coefficients of the undissociated part
of weak electrolytes. M. Randarr and C. F.
Faitey (Chem. Reviews, 1927, 4, 291—318).

Activity coefficients of nitric acid in aqueous
solution. E. Aber, 0. Redticii, and B. von
Lengyel (Z physikal. Chem., 1928,132,189—207).—
From measurements of the f.-p. depression of nitric
acid solutions containing 0-00526—4-009 g.-mol. of
acid/riooo g. of water the authors have calculated the
activities and activity coefficients of both constituents
of the solutions, and the free energies of dilution of
the acid. The activity coefficient of the acid is
minimal in an approximately 0-4Ar-solution.

R. CuTHILL.

Activity coefficients of aqueous solutions of
lead chloride at 25°. A. J. Arimand and E.
Hunter (Trans. Faraday Soc., 1928, 24, 300—306;
cf. A., 1927, 1030).—Electrometric measurements
have been made on the cell Pb(amalgamated)]
aqueous PbCI2|AgCl(solid)|Ag, under air-free con-
ditions at 25°, at concentrations between saturation
and 0-00006J/. By plotting the logarithm of the
concentration against the E.M.F., a curve is obtained
which is convex to the axes at high concentrations
and concave at low ones. The form of the latter part
of the curve is due to the solubility of silver chloride.
From the results the mean activity coefficients of the
dissolved lead chloridc have been calculated for con-
centrations down to 0-0003i¥. The residts are in
fairly good agreement with Lewis and Randall’s
deductions from some of Bronsted’s earlier measure-
ments (A., 1906, ii, 834). It is suggested, however,
that their values for the activity coefficients of barium
and cadmium chloride solutions may need revision.

M. S. Burr.

Concentrated solutions. V. Experimental
determination of the thermodynamic activity of
the constituents of binary mixtures of organic
compounds. (Mi1e.) M. Rotand (Bull. Soc. chim.
Belg., 1928, 37, 117—140).—The vapour pressures of
binary mixtures of organic compounds have been
determined at various temperatures and concentra-
tions by Kohnstamm’s method, one of the con-
stituents in each case having a negligible vapour
pressure at the temperature concerned. The experi-
mental error, which is dependent on the pressure,
varied from 0-15 to 4-0%. All the systems studied
had vapour pressures higher than required by the
law of ideal solutions, and mixtures of acetone with
diisoamyl or with sec.-butylg/c/ohexanc showed
points of inflexion on the total pressure-concentration
curves which gradually disappeared at temperatures
removed from the critical solution temperature
(—11'2° and —7-1°, respectively). The anomalies
are less marked for mixtures of see.-butyl alcohol with
nitrobenzene, aniline, ethyl bromide, isopentanc, or
carbon disulphide, and of sec.-butyl chloride with
nitrobenzene, and the curves all tend towards those
of ideal solutions at the higher temperatures. The
thermodynamic activity coefficients, calculated by
the method of Lewis and Randall, are shown to be
greater than unity. Since the activity of one sub-
stance considered as solvent in a very concentrated
solution of the other component equals that of the
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latter considered as a solute in a very dilute solution
of the former, multiplied by a factor depending on
the ratio of the states of reference chosen in each case,
it is possible to calculate the activity of one com-
ponent from that of the other. J. Grant.

Oxygen-, acid-, and base-combining pro-
perties of blood. [1Il. Validity of hydrogen-ion
activity determinations by the hydrogen electrode
In systems containing carbonic acid, carbonates,
hsemoglobin, carbon monoxidehsemoglobin,
and methaemoglobin. V. The apparent first
dissociation constant, pK[, of carbonic acid
and the activity coefficient of the hydrogen
carbonate ion in solutions of hsemoglobin,
methaemoglobin, cyanhsemoglobin, and nitric
oxide-hsemoglobin at varying ionic strengths.
W. C. Stadie and E. R. Hawes (J Biol. Chem.,
1928, 77, 241—264, 265—302).—I11. The values of
the hydrogen-ion activity of these systems given by
E.M.F. determinations with the hydrogen electrode
differ by an indeterminate amount from the absolute
values; the difference is due to faulty assumptions
in regard to the hydrogen-ion activity of the reference
solution and the liquid junction potentials which are
involved. An approximate evaluation of the error
due to liquid junction potentials is made. The
junction potentials between saturated potassium
chloride and solutions of the above substances of
widely varying concentration are shown to be
negligible when the Bjerrum extrapolation is made.
The following evidence is advanced to show that the
hydrogen electrode is a reversible source of E.M.F.
in the above solutions. The E.M.F. is a function
of the logarithm of the partial pressure of hydrogen
over a wide range. Carbon monoxide is without
effect on the E.M.F. of the electrode at partial
pressures as great as 330 mm. The heats of ionis-
ation of carbonic acid arc identical in the presence
and in the absence of liamioglobin. There are no
appreciable irreversible reactions in the presence of
the electrode. Discrepancies are pointed out in the
free energies and heats of ionisation of carbonic acid
when calculated from E.M.F. data on the one hand
and from conductivity and thermal data on the other.
The hydration of the hydrogen ions in htemoglobin
solutions is discussed.

IV. Values of K\ and yu®,-
culated from the hydrogen electrode determinations
in solutions of varying ionic strength and varying
concentration of the above derivatives of hoemoglobin.
The results can be expressed in the equations,
mpK\=pK*-~? \/r and log yJi®~= —PVr> where
i3=0-54—a[Hb] and piiT*=0-33—p[Hb]. a and p
arc constants characteristic of the hoemoglobin
derivative present. It follows that yuco~ may b°
equated to two activity coefficients which measure
respectively the effects of salts and of the hsemoglobin
derivative on ynco,- > alld permit the calculation of
pK\ over a wide range of haemoglobin and salt
concentration. The pK\ in the red blood-cell is
calculated to be 5-98 and 5-87 for the oxidised and
reduced states, respectively, and these values are
confirmed by direct determinations in hcemolysed
human, horse, and ox cells. R- K. Cannan.

have been cal-
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Oxygen-, acid-, and base-combining pro-
perties of blood. V. Extension of the Debye-
Hiickel theory of ionic interaction to haemo-

globin, hydrogen carbonate-sodium chloride
systems. W. C. Stadie (J. Biol. Chem., 1928,
77, 303—323; cf. preceding abstract).—Equations

are developed on the basis of the Debye-Hiickel
theory which permit the calculation of the activity
coefficients of the hydrogen carbonate ion in solutions
of haemoglobin varying from o to 20 millimols. and
salt from 0 to 0-5 mol. per litre. The values cal-
culated agree within experimental error with those
observed. Theoretical and experimental reasons are
given for assigning to the colloidal haemoglobin ion
an ionic strength valency of 1. The two activity
coefficients of the hydrogen carbonate ion in haemo-
globin solutions are related to the ionic diameter of
the ion and to the influence of haemoglobin on the
dielectric constant of water. Haemoglobin and its
derivatives appear to raise this constant.
R. K. Cannan.

Internal equilibrium in liquid sulphur. 1.
D. L. Hammick, W. R. Cousins, and E. J. Langford
(J.C.S., 1928, 797—802).—By chilling sulphur heated
at 150—300° and analysing the product, the equi-
librium between SAand in the molten state has
been studied. The temperature-composition curve
does not become vortical until the amount of S,
exceeds about 40%, as against 33% in Smith and
Holmes’ experiments (A., 1906, ii, 157). This would
seem to show that the method of chilling employed
by these authors did not entirely prevent the reversion
of S(to Sa and that the vertical part of the curve is
not a true allelotropic line, but is merely a conse-
quence of ineffective chilling. R. Cuthinr.

Influence of electric and magnetic fields on
crystallisation of supercooled liquids. W.
Kondoguri (Z. PhySik, 1928, 47, 589—601).—The
number of crystallisation centres in supercooled
piperine and salol increases considerably under the
influence of electric and magnetic fields. The action
of the fields is investigated by a microscopic method.
For an electric field, the number of crystallisation
centres varies directly as the strength of the field.
For a given field strength the number of centres
increases with the time of application of the field up
to a limiting value. If the field strength is then
increased, the number of centres again increases
until a new boundary value is reached. Similar
results were obtained with the radiation from radium
bromide, as well as with a magnetic field, but the
action of the radiation from radium on salol gives
rise to some deviation from the results obtained by
other methods. The explanation of this has not yet
been reached. A. J. Mee.

Dissociation of formic acid vapour and the
equilibrium between aqueous formic acid solu-
tions and the vapour. M. S. Vrevski and A. A.
Glagoleva (Z. physikal. Chem., 1928, 133, 370
376).—See this vol., IS.

Equilibrium between vapour and liquid in solu-
tions of formic acid and benzene. M. S. Vrevski,
N. A. Hetd, and S. A. Schukarev (Z. physikal.
Chem., 1928, 133, 377—389),—see this vol., 19.
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Dissociation of acetic acid vapour and equili-
brium between aqueous solutions and vapour
of acetic acid. M. S. Vrevski, K. P. Mischt-
sohenko, and B. A. Muromcev (Z phySIkaI Chem.,
1928, 133, 362—369).—See this vol., 18.

Ice-point of the thermometer scale. A
Michels and F. Coeterier (Proc. K. Akad.
Wetensch. Amsterdam, 1927, 30, 1017—1020).—The
ice-point as usually determined is subject to incon
stancy due to dissolved gases or impurities from the
containing vessel. By preparing ice from super-
cooled gas-free water, out of contact with air, the
variation obtained was less than o-001° as measured
by a mercury thermometer. When determined by
electrical methods the temperature was constant to
0-00023°. The influence of dissolved silicatcs appears
to be very small. It is suggested that the triple
point of water should be made the first point on the
temperature scale in place of the ice-point, 0° being
defined as 0-007° below the triple point of water.

M. S. Burr.

M.-p. curve of helium and Nernst's heat
theorem. W. H. Keesom (Proc. k. Akad. Wetensch.
Amsterdam, 1927, 30, 952—956).—A reply to van
Laar (A., 1927, 718). The variations in pressure for
0-1° intervals of temperature have been determined
for the m.-p. curve of helium between 1-2° and
3-0° Abs. Ou plotting d2/dT2 against T a sharp
maximum is obtained at 1-85° Abs. Neither this
curve, however, nor the p-T curve suggests that there
should be a minimum of pressure in the neighbour-
hood of 1° Abs. as required by van Laar (loc. cit.).
If dpjdT for the m.-p. curve approaches zero at
7=0, the entropies for the solid and liquid phases
should be equal at T—0. This is in accordance with
Nernst’s heat theorem, and, even if there is a slight
inclination of the p-T curve to the T-axis at T=0,
this is not necessarily a serious contradiction of the
theorem. According to van Laar’s view dpldT must
bccome infinite at absolute zero. M. S. Burr.

M.-p. line of helium and Nernst’s heat
theorem. J.J.van Laar (Proc. K. Akad. Wetensch.
Amsterdam, 1927, 30, 957).—A reply to Keesom
(cf. preceding abstract). Only further experiments
can give with certainty the course of the m.-p. line
at temperatures below 1° Abs. and determine whether
or not the conclusions derived from Nernst’s heat
theorem are correct. M. S. Burr.

Accurate determination of the specific heats
of salt solutions up to 80° ; results for potassium
nitrate and chloride solutions. F. T. Gucker,
jun. (J. Amer. Chem. Soc., 1928, 50,1005—1016).—
An improved, compact twin adiabatic calorimeter,
modelled after that developed by Richards and
Gucker (A., 1925, ii, 848), is described. An improved
method of water standardisation is also recorded.
The specific heats of the above solutions, containing
1 mol. of salt to 25 mols. of water, are sensibly con-
stant at 20°, 50°, and 80° and do not exhibit the
increase that Zwicky’s theory requires (A., 1926,
462, 665). ' * S. K. Tweedy.

Heat of formation of the compound HCI,HBr.
C. del Fresno (Z. anorg. Chem., 1928, 170, 222—
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224).—Using a cycle similar to that employed by
Born (A. 1920, ii, 156), the calculated heat of
formation of the solid compound HCI.HBr (Klemenc
and Kohl, this vol., 130) (assumed to have the con-
stitution H2Cr,Br') from the liquid halides is 27-2 kg.-
cal. Since the heat of formation corresponding with
the constitution H2Br‘,Cl' is less than this, the
first formula is probably the correct one.
R. Cuthill.
Heats of dissolution and dilution of salts

between infinite dilution and saturation. V.
Lithium bromide. E. Lange and E. Schwartz
(Z. physikal. Chem., 1928, 133, 129—150).—The

heats of dissolution and dilution of lithium bromide
in aqueous solution have been measured at 25° up to
the saturation concentration, viz., 32-26 mols./
100 mols. of water. The specific heats of the solution
over the whole concentration range have been cal-
culated, and the temperature coefficient of the heat of
dissolution has been determined. The concentration-
heat of dissolution curve: of lithium bromide
resembles closely that of lithium chloride, although
the slope of the differential heat of dissolution curve
for the former is smaller at low concentrations and
greater at high concentrations than for the latter.
The difference between the initial and total heat of
dissolution is +9105 g.-cal./mol., and is, despite the
smaller molar saturation concentration, greater than

the corresponding figure for the chloride, viz.,
+8100 g.-cal./mol. H. F. Gitibe.
Thermal investigation of some important

metallurgical reactions in a calorimeter working
at high temperatures. W. A. Roth and P.
Ciiatt (z. Elektrochem., 1928, 34, 185—199).—A
calorimeter is described for use at high temperatures
with an accuracy of 1%. For the study of reactions
in which gases are evolved a specially designed
adjunct is used. The following data are given :
Specific heats: HC1+24-651-L.O at 50° 0-8860, at
22-5—50° 0-8822; HF+4-181H20 at 50° 0-8719, at
20—50° 0-8653; Thuringer glass, 10—50° 0-1923;
platinum, 13—50° 0-03225; white marble, 18—50°
0-1994; quartz, 12—50° 0O-1S44; silica (ignited),
18—50° 0-1816. Heat of vaporisation of water at
50°, —570 g.-cal./g. Heats of dissolution in HC1+
24-65BUO at 50° : CaO, +46,150 g.-cal.; Ca(OH),
+30,710 g.-cal.; CaSi03, +23,040 g.-cal.; MgO,
+34,750 g.-cal.; Mg(OH),, +26,560" g.-cal.; Zn,
+27,225 g.-cal.; ZnO, +12,470 to +12,545 g.-cal.;
Zn(OH),, +10,115 g.-cal.; zinc spar, —4,470 g.-cal.;
data for different forms of calcium carbonate are also
given; in HF+4-181H20 at 50° of quartz, +31,040 g.-
cal.; sand, +31,415 g.-cal.; silica (precip.), +34,465
g.-cal.; silica with 33% of water, +34,490 g.-cal.
Heats of formation at 50°: Ca0+ Si02=CaSi0s
+ 19,660 g.-cal.; Ca0+ C02=caleite+42,470 g.-cal.;
CaO+C02=aragonite+42,520 g.-cal.; CaO+HaO=
Ca(OH), + 15,440 g.-cal.; Mgo +H,0 =Mg(o H)2+
8.190 g.-cal.; ZnO+H20=Zn(0H)2+2360 "to
+-440 g.-cal.; Zn0+CO02=zinc spar+ 16,940 to
+ 17,020 g.-cal.: Zn+J02=Zn0+ 82,825 to +82,905
g.-cal. Heat of transformation: calcite— >ara-
gonite at 50°= +48 g.-cal.: amorphous to crystalline
silica, +3425 g.-cal. H. Ingteson.
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Molecular structure of liquids and solids. G.
Antonov (Bull. Soc. cliim., 1928, [iv], 43, 163—177;
cf. A., 1907, ii, 334; 1918, ii, 437; 1919, ii, 392;
1925, ii, 865; 1926, 671, 786; 1927, 304).—The
author postulates that when two phases, neither of
which is solid, are in equilibrium with each other,
they contain the same number of molecules per unit
volume. Twwo methods of demonstrating the truth
of this postulate are described, the first of which is
based on general considerations, whilst the second
depends on the use of expressions already obtained
by the author for surface tension and pressure normal
to the surface of the liquid as functions of the number
of molecules per unit volume. The physical proper-
ties of liquids are discontinuous functions of the
temperatures. The law of rectilinear diameters is
shown to be incorrect, the so-called rectilinear
diameter being in reality a broken line. The terms
“normal” and “abnormal” liquid.are misnomers
since all liquids are associated. It is highly probable
that at the in. p. of a solid the same number of
molecules are present per unit volume in the solid
arid liquid phases. H. Ingleson.

Anisotropy induced in photochloride by the
Weigert effect. H. Zocher and K. Coper (Z.
physikal. Chem., 1928, 132, 303—312).—Under the
influence of linearly polarised light, sensitive silver
chloride similar to that examined by Weigert (A,
1921, ii, 289), but without any binding material such
as gelatin, becomes dicliroic and doubly refracting.
Many of the other photosensitive systems do not
undergo this change, but sensitive films of cuprous
bromide have been prepared. In the case of silver,
it seems probable that the anisotropy arises from the
elongated form of the colloidal particles of metal.

R. Cuthirr.

Influence of grain size on the dissociation
pressure of solids. Il. Lead carbonate. M.
Centnerszwer and J. Krustinsons (Z phy5|kal
Chem., 1928,132, 185—188; cf. this vol., 10).—Lead
carbonate prepared by passing a rapid current of
carbon dioxide through a neutral solution of lead
acetate at the ordinary temperature has grains of an
average diameter 30tv whilst carbonate formed by
the action of a slow current of carbon dioxide at 40°
on an acetate solution acidified with acetic acid has
grains only 15 in diameter, yet both preparations
give the same values for the dissociation pressure,
p, at 255—270°. The corresponding values for p are
lower, on the other hand, for the product obtained
by the action of a rapid stream of gas on an acidified
solution at 40°, the grains here being 7-5nin diameter.
In either case, however, the relation between p and
the temperature, T, is of the form logp=a/T +
blog T +c, where a, b, and c are constants. From
the data obtained, the surface tension at the interface
solid-gas is calculated to be about 63,000 dynes/cm.

R. Cutnhinr.

Thermal dissociation of cadmium nitrate. G.
Malgtjori (Atti R. Accad. Lincei, 1928, [vi], 7,
249—250).—Anhydrous cadmium nitrate melts with
decomposition at 325° instead of at 360° as stated in
the literature. The decomposition which takes place
according to the equation 2Cd(NO0s)2 2CdO +
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4NOa-f02 is reversible, and the equilibrium pressures
for tho temperaturo range 200—315° are recorded.
From these results the heat absorbed in the decom-
position is found to be 55,881 g.-cal.
0. J. Waltker.
Rubrene. VII. Dissociation pressure cf
rubrene peroxide at the ordinary temperature.
C. Moure U, C. Dueraisse, and L. Girard (Compt
rend., 1928, 186, 1166—1168).—Tho oxidation of
rubrene in solution by free oxygen under the influence
of light is a reversible phenomenon; formation or
dissociation of the peroxide takes place according to
the pressure of tho oxygen on the liquid surface.
The dissociation pressure is about 0-5 cm. of mercury

at 16°. An analogy with the peroxidation of
hsemoglobin is indicated. J. Grant.
SyStem sodium-tin. W. Hume-Rotiiery

(J.C.S., 1928,947—963).—The study of cooling curves
and microscopical examination have confirmed the
existence of the compounds reported by Mathewson
(A., 1905, ii, 634),and have demonstrated the existence
of others. The liquidus curve has maxima corre-
sponding with the compounds Na2Sn (m. p. 478°)
and NaSn (m. p. 578°), the latter compound under-
going a polymorphic transformation at 483°. Breaks
on the curve show the existence of Na,,Sn (m. p. 408°)
and NasSnz (m. p. 479°), the latter of which decom-
poses into NaSn and Na2Sn below 357°. The com-
pound Na3Sn exists only in the solid state, and above
377° decomposes into Na4Sn and Na2Sn. Compounds
NaSn3, NaSn4, and NaSnG in addition to the com-
pound NaSn,, are formed by peritectic reactions.
In no ease has the formation of solid solutions been
observed. R. Cuthill.

Two kinds of martensite. K. Honda and s.
Sekito (Nature, 192S, 121, 744).—The mechanism of
the formation of a- and (3-martensite is considered.
It is concluded that in the outer layer of a quenched
steel, where the cooling is rapid, the change austenite
— 5 a-martensite (body-centred tetragonal) is partly
arrested, and the change a-martensite — > (3-martens-
ite (body-centred cubic) is completely hindered, so
that this layer contains a-martensite with a little
austenite. In the inner portion, where the cooling is
less rapid, both changes take place almost completely,
so that this portion contains almost pure S-martensite.

A. A. Eldridge.

Equilibrium in the binary systems ethylene-
diamine-phenols. N.A.Pushin andL. Stadovicii
(J.C.S., 1928, 837—843).—By thermal analysis of
binary mixtures of ethylenediamine with phenols,
the formation of cmnpounds has been detected, the
numbers of mols. of phenol combining with 1 mol. of
diamine being as follows (the respective m. p. arc
shown in parentheses): phenol, 2 (535°) or 4;
o-cresol, 2 (4S°); p-cresol, 2 (54°) or 6 (31°); pyro-
catechol, 1 (73°), 2 (71°), or 3 (69-2°); guaiaeol, 1
(51-5°), 2 (57-5°), or 6 (66-5°). R. Cuthinr.

Systems hydrogen chloride-ethyl ether, and
hydrogen chloride-acetone. D. Mclntosh (Bull.
Chem. Soc. Japan, 192S, 3, S2—s6).—Repetition of
previous experiments on the above systems (A,
1913, i, 584) has confirmed the results then obtained,;
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the divergent results of Hirai (A., 1926, 908) are there-
fore to be rejected. R. Cuthirr.

System beryllium oxide-silicon dioxide. F.
Machatschki (Z. physikal. Chem., 1928, 133, 253—
262).—Comparison of the Debye-Scherrer diagrams
given by mixtures of beryllium oxide and silicon
dioxide in proportions corresponding with the ortho-
and meta-silicates indicates the existence, at temper-
atures between 1000° and the m. p., of the ortho-
silicate phenacite. Both molten phenacite and
molten mixtures of the two oxides yield when cooled
rapidly crystalline beryllium oxide and a glass con-
taining beryllium oxide; beryllium metasilicate
cannot be obtained by this method, and is probably
not stable in the crystalline condition.

H. F.Gitibe.
Equilibria between metals and salts in
the molten state. VII. Tin, lead, stannous
bromide, and lead bromide. VIII. Tin, lead,

stannous chloride, and lead chloride. 1X. Zinc,
cadmium, zinc chloride, and cadmium chloride.
PV. Lorenz and G. Schurz (Z. anorg. Chem., 1928,
170, 247—256, 320—323, 3247326; cf. A., 1927,
518).—VII. The equilibrium Sn+PbBr2="- SnBr2-f
Pb in the molten state has been studied. Since the
two metals and also the two salts are completely
miscible, the system consists of three phases. At
400° and 600° the results agree satisfactorily with the
requirements of the new mass law (A., 1924, ii, 761),
but the classical expression yields values of the equili-
brium constant which vary considerably. If bismuth
is added to the metallic phase, the equilibrium is
displaced somewhat, and there is a rather closer
approximation to the requirements of the ideal mass
law. Dilution of the salt phase with lithium bromide,
on the other hand, has no appreciable effect on the
equilibrium.

VIII. The equilibrium Sn+PbCl27=~SnCI2+Phblias
been investigated at 500° and 600°, using methods
more precise than those formerly employed (A., 1926,
799); the results are substantially the same.

IX. The equilibrium Zn+ CdClA*Cd+ZnCl2 has
been examined at 600°; the results are in satisfactory
agreement with the new mass law, but not with the
ideal law. R-Ccuthirr.

Equilibrium in the reactions of tin with water
vapour and carbon dioxide. E. D. Eastman and
P. Robinson (J. Amer. Chem. Soc., 1928, s0, 1106—
1114).—The equilibria Sn(ij + 2H20 ©)=Sno 2(s) +2H2
and Sn(Z2)+2C02=Sn02(s) +2CO were investigated at
650—800° by a special dynamic and by static methods.
The constants for the former reaction do not agree
with those of Wohler and Balz (A., 1921, ii, 633). The
values for the equilibrium constant of the water-gas
reaction calculated from the present results indicate
that the directly determined values for this reaction
are erroneous. S.K. Tweedy.

Equilibrium in the reduction of tungsten di-
sulphide by hydrogen. N. Parravano and G.
Matquori (Atti R. Accad. Lincei, 1928, [vi], 7,189—
192).—The equilibrium WS2+2H2 W + 2H,S was
investigated by the method employed for the analogous
molybdenum reaction (this vol., 480). The values of
pn,$]pn, were measured for the range 795—1065°.
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According to these results the heat of formation of
tungsten disulphide is 73,400 g.-cal. Tungsten sulph-
ideis morereadily reduced than molybdenum sulphide.
0.J. Walker.
Equilibrium (polarisation) composition of the
liquid salt phase and the liquid alloy phase in a
system composed of equiatomic quantities of
sodium, potassium, and iodine. H. F. sit1 (J.
Physical Chem., 1928, 32, 466—470).—The equili-
brium atomic ratios Na : K in the alloy obtained from
the reactions at 700° between potassium iodide and
sodium, and sodium iodide and potassium, are 11:1
and 9:1, respectively. L.S. Theobald.

Effect of manganese content and speed of
cooling on the separation of ferrite. R. Zoja
(Notiz. chim.-ind., 1927, 2, 559—560; Chem. Zentr.,
1928, i, 248).—W ith constant manganese content the
amount of ferrite is not a linear function of the carbon
content; the deviation increases with increasing
manganese content. W ith constant manganese con-
tent the quantity of ferrite which separates falls with
increasing speed of cooling, and with constant speed
of cooling it falls with increasing manganese content.
The effect of the speed of cooling is the greater the
higher is the manganese content. A. A.Eldridge.

Reciprocal salt pair MgSO~Na”~NOg”~-Ho0O.
. A. Beneath [Wlth H. Benrath" W. Beij,"J.
Clermont, N. I1ieff, S. Kojitsch, H. Pitzler, and
A. Schioemer] (Z. anorg. Chem., 1928, 170, 257—
287).—The above salt pair and the systems magnesium
sulphate-magnesium nitrate-water, magnesium
nitrate-sodium nitrate-water, sodium nitrate-sodium
sulphate-water, and sodium sulphate-magnesium
sulphate-water have been investigated at 15°, 25°, 50°,
and 97°, and equilibrium diagrams constructed.

R. Cuthx1l1.

Systematic doctrine of affinity. XLVI.
Measurement of oscillation of chemical affinity
in crystalline dicarboxylic acids. W. Biittz and

G. Baiz (Z anorg. Chem., 1928, 170, 342—346; cf.

A., 1927, 1157).—From measurements of the dissoci-
ation pressures of crystalline ammonium salts of the
dibasic fatty acids, the heats of dissociation of the
acid and normal salts have been calculated. Both
quantities oscillate on ascending the series, particu-
larly near its beginning, the acids with an even number
of carbon atoms giving the higher values. With the
normal salts, the heat of dissociation of the first
ammonia molecule is less than that of the second.

R. Cuthirr.
Salt-like hydrides. V. J. Kasarnovski (Z
anorg. Chem., 1928, 170, 311—319; cf. A., 1927,

718).-—From data for the heats of formation of the
hydrides of lithium and the alkaline-earth metals and
the oleetrode potentials of the metals, the normal
potential at 25° of the negative hydrogen ion has
been calculated to be -2-38 volts, by taking the
solubilities of the hydrides to he equal to those of the
corresponding fluorides. This figure leads to a value
ot 91-5 kg.-cal. for the energy of hydration.
R. Cuthinr.

Conductivity of electrolytes. I. Experi-
mental and theoretical study of principles of
design of the Wheatstone bridge for use with
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alternating currents and an improved form of
direct-reading alternating-current bridge. G.
Jones and R. C.JoseEPns (J. Amer. Chem. Soc., 1928,
50,1049—1092).—The conditions essential for precis-
ion conductivity measurements are investigated.
The best current source is a valve oscillator; a suit-
able circuit, giving 16 different frequencies between
500 and 2400 cycles, is given. Earthing at the mid-
point of the bridge isinadmissible; an earthing system
is described which maintains the telephone, when in
null position, at earth potential and eliminates the
variations in bridge reading observed when the current
leads are reversed. Exterior disturbances should be
shielded at the source. The cells should have a high
constant, and the thermostat liquid must be oil. The
relationship usually assumed between the resistances
of the four arms of a balanced bridge is valid only if
the phase angle between the voltage and the current
is the same in two pairs of adjacent arms. Means of
ensuring this are described. The capacity of the cell
is balanced by a variable condenser in parallel with the
adjacent resistance arm. The resistance of com-
mercial resistance boxes at the frequencies used is a
function of the frequency in the higher ranges and is
not identical with the direct current resistance. The
design and erection of boxes in which these errors arc
absent are considered. A direct-reading bridge is
described, sensitive to 1 in 10°, which can be used with
either direct or alternating current. The non-reactive
ratio arms are readily adjusted to exact equality of
resistance and the third resistance may be adjusted
to 0-001 ohm. S. K. Tweedy.

Electrical conductance of nickel sulphate
solution and ionic conductance of nickel. K.
Murata (Bull. Chem. Soc. Japan, 1928, 3, 47—53).—
The conductance of aqueoussolutions of nickel sulphate
(0-0001—1Jf) was measured at 18° and 25°, and the
equivalent conductance at infinite dilution calculated.
The ionic conductance of nickel was found to be 45-1
at 18° and 53-0 at 25°, using Noyes and Falk’s values
for the sulphate ion. For 005J/-nickel sulphate
at 18° and 25° the relative viscosities arc 1-0209 and
1-0175, and the degree of ionisation 0-3883 and 0-3939.

C.J. Smithells.

Conductivity and catalytic action of trinitro-
m-cresol in solution in ethyl alcohol. H. Go1d-
schmidt, E. Marum, and L. Thomas (Z. physikal.
Chem., 1928, 132, 257—272; cf. A., 1927, 1143).—
The conductivity of a solution of the sodium salt of
2:4: e-trinitro-wi-cresol in aqueous ethyl alcohol is
greater than that of a solution of the same concen-
tration in absolute alcohol by an amount which
increases with increase in the relative amount of water.
Slight aleoholysis occurs with the aniline salt, but when
this is repressed by addition of aniline the behaviour
is closely similar to that of the sodium salt. From
conductivity determinations with trinitrocresol in
aqueous and absolute alcohol, the degrees of dissoci-
ation and affinity constants, K0, have been calculated
with the aid of Bjcrrum’s theory. The ratio of the
values of KO for trinitrocresol and picric acid in
solutions in which the proportion of alcohol to water is
the same does not vary much with change in the
relative amount of water present. Measurements
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liave also been made of the rate of esterification of
acetic, phenylacetic, butyric, and isovaleric acids in
aqueous and absolute alcohol in presence of trinitro-
cresol as catalyst. As the quotient of the velocity
coefficient at zero time, A0, by the hydrogen-ion con-
centration due to the catalyst has greater values than
when picric acid is the catalyst, and also falls with
decreasing concentration of catalyst, it appears that
the catalytic action of an acid is not solely determined
by the concentration of hydrogen ions or hydrogen-
ion complexes. The depressing action of water on kO
is greatest for phenylacetic and acetic acids, and least
for isovaleric acid. R. Cuthill.

Dispersion of conductivity and dielectric con-
stant for strong electrolytes. P. Debye and H.
Fatkenhagen (Physikal. Z., 1928, 29, 121—132).—
A relaxation time exists for ionic movements in strong
electrolytes, and this quantity is important for the
dispersion of conductivity and dielectric constant.
The conception of a relaxation time follows from the
dissymmetry of the density of charge in an ionic
atmosphere, and it can be shown that a “ braking ”
force mustoperate with increasing effect as the velocity
of an ion increases. The consequences of dissym-
metrical ionic atmospheres and variable frequencies
have been worked out theoretical”®, but the results are
as yet only qualitative, because the forces tending to
retard ionic movement include a cataphoretic action
(brought about by a moving ion in a solvent contain-
ing ion). This latter effect will be worked out
separately.

For very small frequencies the forces on the moving
ion and the Stokes frictional force are in phase, but
for very high frequencies this no longer holds. The
absolute value of the force on the ion steadily decreases
with increasing frequency until it becomes zero with
very high frequencies. The “ braking ” force is now
composed solely of the Stokes force, so that the
molecular conductivity of strong electrolytes with
increasing frequency approaches the value for infinite
dilution, if the cataphoretic effect is neglected. The
theory is applied to the numerical data for potassium
chloride. R.A.Morton.

Electrode potential of nickel. 1. Measure-
ments in an atmosphere of hydrogen with re-
duced nickel powder. K. Murata (Bull. Chem.
Soc. Japan, 1928, 3, 57—69).—The potential of an
electrode of powdered nickel in 0-05 and 0-005.il/-
nickel sulphate solutions has been measured. By
maintaining an atmosphere of hstirogen within the
electrode vessel, and taking precautions to ensure the
rigid exclusion of oxygen from the solution and
elcctrode, definite and reproducible results were
obtained. Calculating the ionic concentrations from
the conductivity ratio, the electrode potential, in
volts, for molar ionic concentration is —0-250S at 18°,
and -0-2496 at 25°. Using activities instead of con-
centrations, the corresponding values are -0-2492
and —0-24S0, respectively. From these figures, the
change in free energy involved in the reaction Ni" -}
2©=Ni has been computed. R. Cuthill,

Calomel and silver chloride electrodes in acid
and neutral solutions. Activity coefficient of
aqueous hydrochloric acid and the single poten-
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tial of the 0-IM-calomel electrode. M. Randari
and (Miss) L. E. Young (J. Amer. Chem. Soc., 1928,
50, 989—1004).—The irregular, high potentials
previously recorded for the calomel electrode with
o *it/-hydrochloric acid are due to the presence of air
(cf. Giintelberg, A., 1926, 1207); the true value is
0-3976 volt. It is predicted that hydrochloric acid
below 11-62.il/ will not react with mercury in absence
of oxygen. From a detailed consideration of all
previous f.-p., vapour-pressure, and E.M.F. measure-
ments, the most probable activity coefficients of
hydrochloric acid are tabulated for 1-2—16ilf-solu-
tions at 25°, as well as the water activity in the solu-
tions. From these results new values for standard
electrode potentials are derived. The free energies of
formation of HC1 from the gaseous elements are:
HC1 (ag.), -31345 g.-cal, HC1 (g.), -22741 g.-cal.
The 0-lilf-calomel electrode has a potential at 25° of
-0-3341 volt in vacuum, and about .—0-3354 volt in
air. The conditions for the preparation of repro-
ducible Ag|AgCI electrodes are investigated.
S. K. Tweedy.

Physical interpretation of electrolytic solu-
tion potentials. A. von Hippet (Z. Physik, 1927,
45, 471—475).—The latent heat absorbed during the
electrolytic transfer of 1 mol. of a metal from anode
to cathode by a ~-solution is shown to be the differ-
ence between the work associated with the chemical
changes and the electrical energy. The former is
equal to the difference between the difference of the
heats of hydration of cations and anions and the
corresponding difference of the work of removal of
the positive ions. R. W. Lunt.

Potentials of manganese dioxides in electro-
lytes of various hydrogen-ion concentrations.
T. J. Martin and A. J. Hetfrecht (Amer. Elec-
trochem. Soc., April, 1928, 53; advance copy, 4 pp.).
—Solutions of pa value ranging from 1-2 to 7-9 were
prepared by adding hydrochloric acid or ammonia to
a 20% ammonium chloride solution (p,, 5-48), arid
the potentials of dry-cell electrodes, prepared from
graphite and seven different samples of manganese
dioxide, were measured in these various solutions.
The potential ofa given electrode is nearly independent
of the pd value of the solution over the range 2—7,
but rapidly becomes more positive or more negative
at lower or higher pn values, respectively. In the
solution of pn 5-4S the electrodes prepared from
samples of pyrolusite exhibited potentials ranging
from 0-33 to 0-42 volt more positive than the saturated
calomel electrodc, but the one electrode prepared from
artificial manganese dioxide gave the value 0-56 volt.

H.J. T.Ellingham.

Electrolytic capacitance of platinum-sulphuric
acid cells. W. M. pierce (Physical Rev.. 1928, [ii],
31, 470—475).—By recording the relation between
current and time when a small, constant potential is
impressed on the circuit containing the cell, it is found
that the capacitance is not a function of the time
constant. An empirical expression connects the
capacitance with the frequency of the current flowing
through it. A. A. Eldridge,

Maxima on current-voltage curves. 1. N. V.
Emelianova and J. Heyrovski. Il. P.Herasy-
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menko (Trans. Faraday Soc., 192S, 24, 257—267,
267—272).—Seo this vol., 371, 372.

Overvoltage of alloys. M. G. Raeder and J.
Brtjn (Z. physikal. Chem., 1928, 133, 15—30).—
From an examination of the current density-potential
curves, the hydrogen overvoltage at alloy cathodes
has been studied, with the object of determining the
relative displacements which occur when the percent-
age composition of the alloy is changed, and particu-
larly when new structural elements are formed as a
result of the change in composition. The following
systems were investigated: copper-nickel (homo-
geneous mixed crystals); silver-lead (simple eutectic
system); lead-antimony and bismuth-tin (eutectic
systems with incomplete mixed-crystal formation);
silver-antimony (coinpound-forming system). In
many cases, the course of the overvoltage differs from
that previously assumed. In the mixed-crystal
systems, the overvoltage may lie between the values
for the pure components, but in some cases a pro-
nounced rise occurs above the normal values for the
components. The overvoltage of eutectic systems
is not determined by the component of lowest over-
voltage, but lies between the values for the com-
ponents. The results for the lead-silver system are
so unexpected that it is suggested that the structure
of the system may be different from that usually
accepted. The curves obtained for the system lead-
antimony appear to confirm the existence of the
compound Pb4Sb (cf. Dean, Hudson, and Fogler, B.,
1926, 93). In the compound-forming system silver-
antimony, the overvoltage of the compound is practic-
ally identical with that of the component of highest
overvoltage (antimony). The further course of the
curve is irregular, and suggests that the structure of
the alloy in this region is not fully understood.

L.L.Bircumshaw.

Electrolytic decomposition of glass. P.
Setenyi (Ann. Physik, 1928, [iv], 85, 643—644;
cf. A, 1927, 1145).—In the electrolytic decomposition
of glass, using a discharge tube with two copper elec-
trodes, the w'hole being immersed in molten potassium
nitrate, oxygen is liberated within the tube and is
absorbed by the copper. The electrolysis proceeds
quantitatively. R. A. Morton.

Electro-reduction of uranyl salts by means
of the mercury dropping cathode. P. Hekasy-
menko (Trans. Faraday Soc., 1928,24, 272—279).—
See this vol., 372.

Becquerel effect. G. Athanasiu (Z. physikal.
Chem., 1928, 133, 39—42).—A reply to the criticism
of Lifschitz and Hooghoudt (A., 1927, 942) of the
author’ theoretical interpretation of Svensson’s ex-
perimental results (cf. A., 1925, ii, 1067). It is stated
that the author does not in general dispute Svensson’s
results, but emphasises the fact that the negative
E.M.F. is not observed in the absence of polarisable
electrodes. L.L. Bircumshaw.

[Becquerel effect.] J. Lifschitz and S. B.
Hooghoudt (Z physikal. Chem., 1928,133, 43—44).
—A reply to Athanasiu (cf. preceding abstract). It
had been already observed by Schmidt (Ann. Phys.
Chem., 1899, 67, 563) that the Becquerel effect is not
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exhibited at reversible electrodes. Athanasiu’s view
that the negative effectat the beginning of the exposure
has its origin in the electrode is strongly opposed.
L.L. Bircumshaw.
Kinetics of the dissociation of diatomic mole-
cules. J. Frenketl and N. Semenoef (Z PllySIk,
1928, 48, 216—230).—The mechanism of the activ-
ation and deactivation of molecules and atoms is
considered, and the relative part played by collisions
and heat radiation is worked out on the basis of the
“ principle of detailed balancing.” The several
reactions which can take place when dissociation
occurs through activation are considered, and by
making use of the above principle, the relation botween
the velocity coefficients of the opposing reactions is
obtained. The initial velocity of the whole reaction
is calculated. The kinetics of the reaction without
activation are then considered, as well as catalytic
adsorption reactions, and the initial velocities are
compared with each other and with that calculated
for the reaction with activation. A.J. Mee.

Autoxidation during slow combustion.
E. W. J. Mardles (JCS, 1928, 872—8S5; cf. B.,
1926, 617).—Two experimental methods were em-
ployed. In the first the products of reaction of fuel-
air mixtures passing through a suitably heated tube
could be identified; in the second the mixtures were
heated in a closed bulb to observe the rate of reaction
as the temperature was slowly raised. Evidence was
obtained of the formation of unstable peroxides of
the fuels. Benzene and aniline are oxidised when
added to hexane-air mixtures at temperatures below
those at which they can be oxidised in the absence of
the fuel. These effects are not due to the presence of
hydrogen peroxide, since this substance when added
to the fuel-air mixture exerts an effect similar to that
shown by water. The hydrogen peroxide produced
during combustion is a decomposition product of the
very active unstable peroxides previously formed.
Detonation in an engine using liquid fuel is due to
the formation of organic peroxides which become con-
centrated in the nuclear drops during compression
and ignite them when the temperature of detonation
of the peroxide is reached. Detonation inducers, e.g.,
nitrogen peroxide or amyl nitrite, lower the temper-
aature of spontaneous ignition, whilst organo-metallic
compounds such as iron carbonyl and lead tetraethyl
have the opposite effect. The last compound owes
its effect to the formation of metallic lead by thermal

decomposition. H. Ingteson.

Burning of carbon disulphide. 1l. Velocity
of uniform movement of flame in carbon
disulpbide-second combustible-air mixtures.

A. G. white (J.C.S., 1928, 751—763; cf. ibid., 1922,
121, 2561; A., 1927, 115, 317, 524).—It has been
previously shownthatthe burning of carbon disulphide
near the limits for the propagation of flame is markedly
hindered by the presence of other combustibles and
that the limit combustion is probably catalysed by
one of the products of its combustion. This behaviour
is now observed over tho whole range of inflamm-
ability. The mixtures containing about 1% of
water vapour were fired in a long, horizontal tube
closed at one end, measurements of flame velocity
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being made photographically. The maximum flame
speed (123 cm./sec. in a tube of 2-5 cm. diam.) is
given by a mixture containing s vol.-% of carbon
disulphide. The flame speed can be varied as much
as 500% by alteration in the means of ignition, more
powerful ignition increasing it. Flame speeds in
dilute carbon disulphide-air mixtures are far more
sensitive to oxygen content than in similar mixtures
of normal combustibles, e.g., methane. The law
of flame speeds of Payman and Wheeler (A., 1926,
689) breaks down for light petroleum-carbon disulph-
ide-air mixtures, as values calculated from it are often
more than 100% higher than the experimental ones.
The reason for the failure of tho law is probably that
one combustible interferes with the burning of the
other. H. Ingteson.

Velocity coefficient for bimolecular reactions
in solution. L. S. Kasser (Nature, 1928, 121,
746—747).—Two factors, other than those mentioned
by Norrish and Smith (this vol., 249), would lead to
small and variable values of the probability coefficient
P : the solvation and the complexity of the reactant
molecules. A. A Erdridge.

Thermal decomposition of hydrogen peroxide
in aqueous solutions. B. H. wirtiams (Trans.
Faraday Soc., 1928, 24, 245—255; cf. Rice and Reiff,
A., 1927,1035).—The decomposition is due to adsorp-
tion of molecules of hydrogen peroxide on the walls
of reaction vessels and on dust present in solution.
Glass that has been treated with cleaning agents
possesses an activity comparable with that of dust.
Preformed active points are present in silica vessels,
and, with glass, active points in addition to those
already present are formed by the action of the
peroxide. An upper limit to the magnitude of the
decomposition due to adsorption on the surface of the
dust present has been determined by using a wax
vessel. The decomposition in glass vessels is, for its
first portion, a zero order reaction, which becomes
ummolecular as the concentration of hydrogen
peroxide in the bulk of the solution decreases. This
can be explained from considerations of the relative
rates of decomposition of molecules of hydrogen
peroxide on the surface and that of their replacement.
The decomposition of hydrogen peroxide in silica
vessels follows a similar course except with high
concentrations of hydrogen peroxide, when secondary
effects probably come into action. L. F. Gitbert.

Oxidation of stannous hydroxide in sodium
carbonate solution by means of air. s. Miya-
moto (Bull. Chem. Soc. Japan, 1928, 3, 43—47).—
The oxidation velocity of stannous hydroxide
suspended in sodium carbonate solution is independent
of the quantity of stannous hydroxide. Oxidation
must therefore take place in solution and not in the
solid phase. The effect of temperature and concen-
tration of sodium carbonate on the reaction velocity is
small. Sodium stannite is oxidised rapidly, whilst
stannous hydroxide is oxidised very slowly by means
of air. C.J. Smithells.

Oxidation of sodium sulphite in sodium
carbonate solution with air. S. Miyamoto (Bull.
Chem. Soc. Japan, 1928, 3, 76—82; cf. A., 1927,
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525).—The rate of oxidation when a current of air
is passed through a mixed solution of sodium sulphite
and sodium carbonate at 20° is independent of the
sulphite concentration, but decreases with increase
in the carbonate concentration, the relation between
the velocity coefficient and tlie carbonate concen-
tration, when this exceeds about 0 02iV, being approx-
imately linear. It therefore appears that the velocity
measured corresponds with the rate of dissolution of
oxygen in the sodium carbonate solution. Raising
the temperature to 30° or 40° lias little effect.
R. Cuthinr.

Hydrolysis of sucrose by hydrochloric acid in
presence of alkali and alkaline-earth chlorides.
C. F. lyautz and A. L. Robinson (J. Amer. Chem.
Soc., 1928, 50, 1022—1030).—Tho rate of inversion
of sucrose at 25° in presence of 0«1AFhydrochloric acid
and of chlorides of potassium, sodium, lithium,
calcium, strontium, and barium at concentrations
between 0-05 and 3N is investigated. The activity
of the hydrogen ion is probably the most important
factor in determining the rate of inversion, although
there is no simple relationship between the increased
inversion rate and the activity coefficients of the
hydrogen ion in solutions of the same acid and salt
concentration containing no sucrose. For salt con-
centrations above 0-531 the equation of Schmid and
Olsen (A., 1927, 21), log iv=log K0+rc, where KOand
r are constants, applies fairly well. The equation
may be derived with the aid of the Debye-Uuckel
interionic attraction theory in the form log/H—Ilog
[ h-0=-S"H-(ffvV~0)/(/ +~V /™0). '«'here the symbols
have their usual meanings. S.K. Tweedy.

Mechanism of the hydrolysis of cellulose
esters of the higher fatty acids. 1. Sakurada
(Sci. Papers Inst. Phys. Chem. Res. Tokyo, 1928, s,
21—A41).—An investigation has been made of the rate
of hydrolysis of the cellulose esters of the higher fatty
acids with alcoholic alkali. The reaction is bimole-
cular and may be represented, for the monoester, as
follows : R-CO2-CeH )04+ KOH=R-CO2K +C ¢H 100s,
or, for the polymerised ester or the di- and tri-
esters, the ester must decompose in successive stages.
Since the reaction is heterogeneous, the surface of
contact of the ester must be proportional to the con-
centration. By shaking, the rate of hydrolysis was
increased by 50%. The influence of temperature
between 0° and 38° may be expressed by Arrhenius’
equation log Jce=—A/T-j-C. Dilution of the alcoholic
alkali with water reduces the velocity coefficient to a
remarkable extent, and the effect may be represented
by the following equation : log li—mG+n, where C is
the concentration of alcohol. A neutral salt also
diminishes the velocity, but its influence is not
important. M.S. Burr.

Hydrolysis of cellulose acetate by alkali. .
Sakurada (Sci. Papers Inst. Phys. Chem. Res. Tokyo,
1928, s, 42—53).—The rate of hydrolysis of cellulose
acetate by aqueous alkali, to the extent of 50%, is in
accordance with a unimolecular reaction. After this
point the rate suddenly diminishes. If, however, the
mixture is shaken, the unimolccular formula is valid
until 90% has been hydrolysed, and the velocity,
therefore, appears to be independent of the area of
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the surface of contact. In alcoholic alkali of different
concentrations, without shaking, the hydrolysis pro-
ceeds very rapidly for a short time and then the rate
diminishes to a marked extent. When shaken with
alkali of a rather high alcohol content the reaction is
bimolecular, being proportional to the concentrations
of alkali and ester.  Since cellulose acetate of different
origin has, under the same conditions, different rates
of hydrolysis, this may be used as a test of the quality
of the ester. M. S. Burr.

Hydrolysis of cellulose acetate during hydr-
ation. I. Saicurada (Sci. Papers Inst. Phys. Chem.
Res. Tokyo, 192S, s , 54—61).—During the production
of acetone-soluble cellulose acetate by hydration of the
acetone-insoluble primary cellulose triacetate with
acetic acid, water, and sulphuric acid, hydrolysis takes
place. The mechanism of the reaction appears to be
the same as for the hydrolysis by alkali. If the
quantity of water is regarded as unchanged, the
hydrolysis velocities of the tri-, di-, and mono-acetates
may bo expressed by the following equations, respect-
ively : dxijdl—3h(b—x?"); dxJdt=2k(xL—x2); and
dx3jdt=k(x2—x3), where b is the initial concentration
of the triacetate and xv x2, and x3 are the quantities
of tri-, di-, and mono-ester transformed after the time
t. The concentrations of the different constituents
after the time t are, CTil.=se"Ms C'di_=36(1—
e-"e-~; CMm=36(l-e-**)V«; and CoeUuio«=
6(1—e-ii)3. The values calculated on the basis of
these equations, and on the assumption that the mono-
ester and the regenerated cellulose are acetone-
insoluble, agree with the experimental results of Hess
and others (A., 1925, i, 1245). M.S. Burr.

Chemical dynamics in a rigidly coherent
plane. D. H. Bangham (Phil. Mag., 1928, [vii], 5,
737—749).—Equations of the form S —constant X tVim
shown by Bangham and Burt (A., 1924, ii, 392) to
represent the rate of sorption of gases on glass surfaces
are of wide application to the variation with time of
processes involving the disturbance of the inner
equilibrium of solids provided that the solid after
disturbance remains rigidly coherent. It is assumed
that the condition for rearrangement is the momentary
occupation, by the groups of atoms, of a volume
considerably greater than the average, and calculations
are made of the mode of variation, during the progress
of the reaction, of the force restraining their thermal
movements. An extension of Hooke’s law to the con-
ditions in the interior of a solid requires that the
intensity of tho stress set up by the partial occurrence
of a reaction should be equal to the difference between
the hydrostatic pressures with which the initial and
actual states of the solid would be in equilibrium.
It then follows that the index m (above) is the ratio
of the difference of volume between the activated and
final states of the atomic groups to the difference
between their initial and final volumes. These ideas
offer an explanation of the dependence of the activity
of a sorbent on its past history. The sorbed
molecules are regarded as distending the rigidly
coherent structure of the sorbent, which thus becomes
stressed. Such a distension may occur even if the
structure is sufficiently open to allow easy penetration
of the free gas molecules. A.E. Mitcherr.
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Influence of pressure on reaction velocity and
the function of the medium. A. L. T. Moesveld
and (Miss) W. A. T. de Meester (Proc. K. Akad.
Wetensch. Amsterdam, 1927, 30, 1039—1053).—
Theoretical. The condition of substances in mixed
media is considered ; e.g., dissolution of bornyl acetate
in mixtures of alcohol and water may be expected to
result in a non-liomogcneous distribution of the com-
ponents of the solvent, since alcohol will be attracted
to the bornyl half of the molecule and Mater to the
acid portion. The resultant force will cause a deform-
ation of the ester molecule and have an influence on
its reactivity. It may also bo shown that the deform-
ation should be greatest when there is only just
sufficient of the botter solvent present to keep the solute
in solution. On account of the presence of associated
molecules in pure solvent, similar if smaller effects
may also be produced by the latter. When the
external pressure is increased the molecules approach
one another more closely, and all the effects depending
on mutual forces are increased. This is borne out by
experiment, and the pressure coefficient is greatest
when the original effect may be expected to be
greatest. The pressure coefficient also increases with
pressure. It is shown, further, that rise of temper-
ature, because of increased solubility in the medium,
should cause a diminution in the pressure coefficient
which can be compensated by increase in the con-
centration of soluble reactant or by the addition of
another substance which so influences the medium
that the reactant again approaches its critical solu-
bility. These predictions have been verified experi-
mentally for the hydrolysis of bornyl acetate by
sodium hydroxide in 30% alcohol. The views put
forward are independent of the mechanism of tho
activation process considered. M.S. Burr.

Relationship between velocity of hydrolysis
by alkali and structure of esters. H. O1sson (Z.
physikal. Chem., 1928, 133, 233—252).—A number
of esters have been prepared in a pure state and their
rates of hydrolysis in presence of alkali measured.
The velocity coefficients of the hydrolysis of some
eighty-five typical esters, given in the literature, have
been reduced to the same units and the results com-
pared from the same point of view of structure. The
velocity coefficientis mainly influenced by the strength
of the acid component of the ester, but in other cases
steric hindrance influences the velocity in the opposite
sense. It may be that these two influences arc
manifestations of one fundamental property, viz., the
force of dissociation of the separate components.

H. F. Gitibpe.

Corrosion of iron and its anodic polarisation.
H.J. Donker and R. A. Dengg (Korrosion u. Metall-
schutz, 1927, 3, 217—222; Chem. Zentr., 1928, i,
251).—In dilute alkaline solutions (containing
chloride), the surface of iron is uniformly attacked, but
in more concentrated solutions point-corrosion pre-
dominates. Alkali hydroxide is more protective than
carbonate. Sulphate solutions attack iron less than
chloride solutions. Iron is not markedly attacked by
neutral solutions containing dichromate, or dichromate
and chloride, but it is vigorously attacked if the solu-
tion is not neutralised. A. A Eldridge.
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Passivity of metals. E. S.Hedges (J.C.S., 1928,
969—978; cf. A., 1926, 581; 1927, 25).—The lowest
concentration of nitric acid which can passivate iron
at 30° was repeatedly found to ho Se vol.-% of the
acid d 1-42. To obtain reproducible results, it is
necessary to pass the metal rapidly through the sur-
face of the acid. Iron previously rendered passive
by nitric acid becomos active when whirled at 3000
r.p.m. after a short induction period representing the
time for removal of the film of oxide which causes
the passivity. These facts are not explained on
Smits’ theory. When passive iron is heated in con-
centrated nitric acid, it dissolves at 74-5—75-5° inde-
pendently of the concentration of the acid. Freshly
ignited ferric oxide does not dissolve appreciably until
this temperature is reached. This temperature does
not correspond with an allotropic change in the iron.
At —11° copper becomes passive in concentrated
nitric acid, being covered by a visible film of oxide.
Passivity produced by anodic polarisation and by
chemical means is the same phenomenon and is the
result of the formation of a film of oxidised material.
A theory of anodic polarisation is advanced.

H. Ingleson.

Practical problems of corrosion. Ill. Form-
ation of rust and its consequences. IV. Cor-
rosion of wroughtiron in relation to that of steel.
V. Corrosion and protection at the contacts of
dissimilar metals. U. R. Evans—See B., 1928,
300.

Action of hydrochloric acid on extra-pure

aluminium. J. Caivet.—See B., 1928, 302.
Corrosion of aluminium. W. Guertier.—See
B., 1928, 302.

[Catalytic] synthesis of methyl alcohol from
carbon monoxide and hydrogen. W. K. Lewis
and P. K. Frotrich.—See B., 1928, 359.

Induction of reaction between chromic acid
and a manganous salt by arsenious acid. R.
Lang and J. ZweRina (Z. anorg. Chem., 1928, 170,
389—396).—Reaction may be induced in a mixed
solution of a chromate and a manganous salt in a
0-5—IA’-solution of sulphuric or hydrochloric acid by
addition of arsenite (cf. this vol., 605), the manganous
salt being oxidised to the manganic state, and the
chromate reduced by the arsenite. The chromic acid
isthus the actor, and the manganous salt the acceptor.
At the start, the induction factor has the value 0-5,
independent of the concentration of the acceptor,
which is most readily accounted for by supposing
the main stages in the reaction to be CrTl+Asm=
CrivtAsv, and CrlvtMnn=Crm+MniIn. As the
reaction proceeds, the value of the induction factor
falls, owing to reaction of the arsenious acid with
manganic salt; this reaction may be catalytically
accelerated by addition of iodine. R.Cuthirr.

Catalytic action of mineral waters. F. C.
Gaisser (Z. angew. Chem., 1928, 41, 401—407).—
The benzidine reaction has been investigated for a
number of naturally occurring waters. Those show-
ing a positive reaction invariably contain ferrous
and/or manganous ions, but the converse does not
hold. Further, waters containing iron and manganese
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are the most active catalysts of the decomposition of
hydrogen peroxide. The explanation of these rela-
tionships, however, remains obscure. Experiments
have also been made on the catalytic activity of the
waters during the hydrolysis of starch.
H. F. Gitibe.

Preparation of a catalyst by the electrolytic
corrosion of nickel. S. liu (Ind. Eng. Chem,,
1928, 20, 472—473).—See this vol., 377.

Catalytic action of platinum and the law of
mass action. B. Batscha (Z. physikal. chem.
Unterr., 1927, 40, 258—261; Chem. Zentr., 1928, i,
285).—Lecture experiments are described.

A. A Eldridge.

Platinic oxide catalyst for reductions. R.
Adams, V. Voorhees, and R. L. Shriner (Org
Syntheses, 1928, s, 92—99).—Chloroplatinic acid is
fused with sodium nitrato at 500—550°, the platinic
oxide formed being washed with water until practically
free from nitrates. The material can be re-activated
by shaking jwith air or oxygen, but repeated re-prepar-
ation appears to result in an accumulation of poison,
and to necessitate purification. A.A.Eldridge.

Catalytic synthesis of ammonia. H. Vatentin
(Z. physikal. chem. Unterr., 1927, 40, 271—272;
Chem. Zentr., 1928, i, 285).—In Florke’s demon-
stration method (ibid., 1926, 39, 283) the formation of
water is observed even when dry nitrogen and ammonia
are used; hence the ammonia is apparently formed
from combined nitrogen and hydrogen.

A. A . Eldridge.

Catalytic reduction of nitro-organic com-
sjounds in the liquid system. O. W. Brown, G

zetr,and C. O. Henke (J. Physical Chem., 1928, 32,
631—635).—The catalytic reduction of nitrobenzene,
1-nitronaphthalene, p-nitrotoluene, o-nitrophenol,
p-nitrophenol, and dinitrotoluene in the liquid phase
by hydrogen under pressure with nickel as catalyst
has been studied. Quantitative reduction to the
amine was obtained at 215° for the first three cases
and at 226° for the lastand at a pressure of 500 Ib./in .2
0-52 g. of catalyst was required per g. of nitro-com-
pound reduced. With nitrobenzene dissolved in
benzene, the yield of amine increased with an increase
in pressure up to 500 Ib./in.2, and reduction was then
quantitative with or without the solvents benzene
and absolute alcohol. With 1-nitronaphthalene (cf.
Parrett and Lowy, A., 1926, 512), benzene was a
better solvent than ethyl alcohol or ethylene glycol.

L.S. Theobald.

Catalytic reduction of nitrobenzene to aniline
in the gaseous phase. G. B. Semeria and M.
Mitone.— See B., 1928, 327.

First report of the committee on photo-
chemistry. Division of Chemistry and Chemical
Technology, National Research Council. H. S
Taytor (J. Physical Chem., 1928, 32, 481).—Intro-
ductory to the following abstracts. L. S. Theobald.

Experimental technique for quantitative study
of photochemical reactions. G. S. Forbes (J.
Physical Chem., 1928, 32, 482—502).—A selective
summary in which light sources, the quantitative
measurement of radiation intensity, light filters,
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monochromators, analytical methods, and reaction
vessels are the chief topics of discussion.
L. S. TnEOBALD.
Excited systems formed by the absorption of
light. L. A Turner (J. Physical Chem., 1928, 32,
507—515).—The possible stages in the processes of
the absorption of light by atoms and molecules, and
the properties of the resultant excited systems are
discussed in relation to their bearing on photochemical
reactions. L.S.Theobald.

Quantum processes in photochemistry. H. S.
Taytor (J. Physical Chem., 1928, 32, 516—528; cf.
following abstract).—Photochemical processes are
discussed in the light of the quantum theory with
especial consideration of depolariscrs, the systems
hydrogen-halogen, photosensitised processes, inhibi-
tion, and more complex processes such as the oxidation
of quinine and the reduction of Fehling’s solution.
The quantum theory gives a clearer and more com-
prehensive view of photochemical processes than does
an analogy between these and electrochemical pro-
cesses. Experimental work has not widely confirmed
the idea of equivalence suggested by Einstein’s law,
and it is now preferable to distinguish the Grotthus-
Draper absorption law as the first law of photo-
chemistry, and the second as “ The absorption of light
is a quantum process involving one quantum per
absorbing molecule (or atom). The photochemical
yield is determined by the thermal reactions of the
system produced by the light absorption.”

L.S. Theobald.

Displacement of equilibrium by light. W. D.
Bancroft (J. Physical Chem., 1928, 32, 529—572;
cf. preceding abstract).—A review of photochemical
processes on the theory of the displacement of
equilibrium by light. When confined to reversible
equilibrium, the theory provides the simplest inter-
pretation of the facts. Conditions must be such that
the rate of photochemical change shall be greater than
the sum of the rates of the reversible reaction in the
dark and hi the light. The functions of depolarisers
and optical sensitisers are emphasised.

L. S. Theobald.

Relation between photochemical and ionisation
reactions. S.C.Lina (J. Physical Chem., 1928, 32,
573—575).—Certahi photochemical and ionisation
reaction mechanisms with their similarities and
differences are discussed, but further experimental
examination, under identical conditions, is necessary
to establish a relation between the respective yields.

L.S. Theobald

Photochemistry of chlorine. G. Kornfe1d (Z
physikal.Chem., 1928, 132, 460—461).—Cf. this vol.,
253). H.F. Gillbe.

Reaction mechanism of photochemical decom-
position of hydrogen iodide. K. F. Bonhoeffer
and L. Farkas (Z. physikal. Chem., 1928, 132, 235—
-06).—4f the first stage in the photochemical decom-
position of hydrogen iodide were a molecular excit-
ation, it would be expected that at low pressures
fluorescence instead of chemical reaction would occur.

ot only is this not the case, however, but the law of
equivalence is valid down to low pressures. Con-
sequently, it must be assumed that the first stage in
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the process is a direct dissociation of the molecule
into atoms, HI=H +1- This view finds confirmation
in the observation that when the iodide is exposed to
light there is a fall in pressure which can be attributed
only to adsorption of free atoms on the walls of the
containing vessel. The same experiments also indicate
that the iodine molecules formed impede the reaction.
Adsorption of free atoms also occurs when hydrogen
bromide or iodine vapour is illuminated. Under the
influence of light, it appears that hydrogen atoms may
become detached from the surface of solid hydrogen
iodide. R. Cuthirr.

[Decomposition of nitrogen oxides.] 1. Effect
of radiation on the decomposition of ozone
and nitrous oxide. IlI. Low-pressure decom-
position of nitrogen pentoxide and nitrous oxide.
J. H. Hibben (J. Amer. Chem. Soc., 1928, 50, 937—
940, 940—950).—I1. The homogeneous decomposition
of nitrous oxide at 610° and the heterogeneous decom-
position of ozone at o ° are uninfluenced by infra-red
radiation. Molecular activation is probably not
caused through the absorption of single or multiple
frequencies.

Il.  The observed decomposition velocity of nitrous
oxide at very low pressures is 1000 times as great as
that calculated with the aid of Hinshelwood and
Burk’s equation (A., 1924, ii, 751). The reaction
changes from bimolecular to unimolecular, and prob-
ably is entirely heterogeneous at very low pressures
(0-01 mm.). The velocity coefficients for the decom-
position of nitrogen pentoxide between 0-186 and
0-0018 mm. are in agreement with the values found at
higher pressures by Daniels and Johnston (A., 1921,
ii, 249), and are practically independent of pressure
(cf. Hirst and Rideal, A., 1926, 32). Thero is no
evidence of initial transition between unimolecular
and bimolecular reactions as required by Lindemann’s
theory. The assumption of 30 degrees of freedom in
the molecule will not account for the observed activ-
ation rate. S.K. Tweedy.

Photochemical clustering. B. Lewis (Nature,
1928, 121, 792).—Macdonald’s views of the mechan-
ism of the photochemical decomposition of nitrous
oxide (this vol., 254, and private communication) are
discussed; the agreement between the value for
M/h'j and that for M/N in the a-ray reaction (Lind,
above) suggests clustering, but a general theory
of photochemical clustering is not proposed. The
view is, however, more acceptable for reactions
involving association or polymerisation.

A. A. Eldridge.

Decomposition of azoimide in ultra-violet
light. K. si1eu (Ber., 1928, 61, [23], 702—707).—
Exposure of solutions of azoimide acidified with
sulphuric acid to ultra-violet light results in rapid
evolution of almost pure nitrogen and formation of
hydroxylamine accompanied by a very small pro-
portion of ammonia which is not derived by secondary
photolysis of hydroxylamine; the course of the
change is largely independent of the concentration of
the sulphuric acid. It is suggested that the reactions
involved are: HN3=NH+N2 and NH+H20=
NH2-OH. Support for this hypothesis is found in
the observation that in hydrochloric acid solution the
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process of reaction is considerably affected by the
concentration of mineral acid. Increase in the latter
favours the production of ammonia to a remarkable
extent and the change induced in the ratio N : 1l
suggests the simultaneous formation of nitrous oxide.
The reaction is represented : NH=NH+N2; NH +
HC1==NH2C1; NH2C1+ 2HC1= NH4Cl1+ CI2. "Produc-
tion of nitrous oxide is ascribed to slow oxidation of
hydroxylamine by chlorine. If aqueous solutions of
azoimide, free from mineral acid, arc illuminated to
such an extent that the residual azoimide is more
than sufficient to neutralise the basic nitrogen com-
pounds obtained, nitrogen and hydroxylamine are
the predominating products but ammonia and small
quantities of hydrazine are also obtained; other
substances arc not formed. Solutions of pure sodium
azide become alkaline when illuminated and contain
large amounts of hydrazine in addition to ammonia
and hydroxylamine; the evolved gases contain
nitrogen and hydrogen. Pre-addition of sodium
hydroxide does not influence appreciably the course
of the reaction. H. Wren.

Light-sensitivity of dyes. A. Steigmann
(Kolloid-Z., 1928, 44, 326—329).—A summary and
discussion of a scries of papers by the author on the
light-sensitivity of dyes. E. S. Hedges.

Laws of photographic blackening when the
luminous source is a series of electric sparks.
(Mi1e) M. Ilanot and H. Guittemet (Compt. rend.,
1928, 186, 104S—1050).—Although the densities of
plates exposed for the same time to continuous and
spark sources of light are known to differ, their
blackening curves (density plotted against log. time
of exposure or number of sparks) are exactly parallel
for measurements between 0-415 and 0-537 n, the
relative error in measurement being 0-04%. The
Schwarzschild exponent (p—0-87) is of the same
order in the two cases, and the brightness of the
spark approaches a maximum when the energy
expended is increased. J. Grant.

Chemical action of Rontgen rays on dilute
ferrous sulphate solutions as a measure of dose.
H. Fricke and S. Morse (Amer. J. Roentgenol.
Rad. Therapy, 1927, 18, 430—432).—The oxidation
of a dilute solution of ferrous sulphate satisfies the
essential conditions. Chemical Abstracts.

Lithium chlorate and its hydrates. L. Berg
(J. Russ. Phys. Chem. Soc., 1927, 59, 1093—1103).—
See A., 1927, 1042.

Composition of crystals obtained from
solutions containing sodium sulphate and
iodides. Il. (Signa.) E. Fabris (Annali Cliim.

Appl., 192S, 18, 115—122).—Crystallisation at 16—
25-5° of solutions containing sodium sulphate and
either potassium, sodium, or ammonium iodide (cf.
A., 1927, 939) shows that the content of iodine in
the crystals separating increases progressively with
the amount of iodide present. Curves are given
which show the conditions necessary to obtain a
definite proportion of iodine in sodium sulphate.
T. H. Pope.

Action of sodium hydroxide on carbon disul-

phide. J. G. Weetdenburg (Rec. trav. cliim,
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1928, 47, 496—512).—When carbon disulphide is
shaken with excess of 20% sodium hydroxide solution
a deep red solution is obtained. Reaction proceeds
slowly at the ordinary temperature, is more rapid
at 80°, and still more rapid in presence of emulsifying
agents. In freshly-prepared solutions sodium sulph-
ide, polysulphides, and thiosulphate are not present.
The diluted reaction product can be titrated with
hydrochloric acid towards phenolphthalcin without
decomposition of the sodium trithiocarbonate pro-
duced, but not towards methyl-red. Titration with
iodine gives a neutral reaction mixture. The red
solution is oxidised by hydrogen peroxide, chlorine,
and bromine, forming sulphates, whilst salts of the
heavy metals yield coloured precipitates which when
moist are unstable, giving carbon disulphide and the
metallic sulphide.

Determination of the constituents of the red
reaction mixture by detailed methods shows that
no dithiocarbonate is present, whilst the amount of
carbonate and trithiocarbonate satisfies the equation
3CS2+ 6NaOH= 2Na?CS3+ Na2C03+ 3H2X. When
carbon oxysulphide is kept over sulphuric acid very
slight decomposition occurs. Reaction with aqueous
alkali hydroxides is slow, but rapid with alcoholic
potassium hydroxide, and the resulting product can
be titrated with iodine, one atom of iodine being
equivalent to 1 mol. of carbon oxysulphide. There
is no reaction between carbon oxysulphide and iodine,
neutral or acid copper sulphate solutions, cadmium
acetate and acetic acid, or ethereal triethylphosphine.

. Burton.

Alteration of concentrated solutions of sodium

hydrogen sulphate. E.Isnarad.—SeeB., 1928,296.

Action of copper on sulphuric acid. G
Fowtes (Chem. News, 1928, 136, 257—259; cf.
Druce, this wvol., 378).—A critical discussion of
previous work. The following series of rcaotions is
suggested :  Cu-fH2S04=S02+H20+Cu0(CuS04),
followed by two simultaneous reductions : 4Cu+
SO,=Cu25+2Cu0(2CusS04); Cu+ CuS04=Cu2s04.
Sulphuric acid is then reduced by cuprous sulphide,
CuS+HXS04=Cu2X04+HaS; HS+H2504=2H 20 +
S02-'-S; ~S+2H2504=2H20+3S0.,, and simultane-
ously by cuprous sulphate, Cu2504+2H250.1=
2CuS04+S0Oo+ 2H2. The result of combining these
equations is Cu+2H,S04=CuS04+S0,,+2H2.

c. W. Gibby.

Hydrogen content of metals and alloys con-
taining a trace of oxide. Guichard, Clausmann,
and Bitton (Compt. rend., 1928, 186, 1121—1123).
—The phenomena observed when copper or one of its
silver alloys (containing a trace of oxide) is fused in
a current of hydrogen are due to the reduction of
the crystals of copper oxide, with the formation
of water vapour. This forms bubbles which diffuse
out slowly, and at the point of fusion escape violently
and scatter particles of the metal. Below the fusion
point there is a gradual loss in weight and increase in
volume of the alloy, but in the absence of the oxide
these phenomena do not occur. J. Grant.

Production of tenorite and crystalline oligist
and cobaltous oxide. Duboin (Compt. rend.,
1928, 186, 1133—1135; cf. this vol., 257).—Large
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crystals of tenorite (dn 6-3) were produced by the
addition of potassium chloride to a fused mixture of
potassium hydrogen fluoride and copper oxide or
chloride. After 2—3 days at red heat the mass was
cooled and extracted with water. Crystals of cobalt-
ous oxide (d° 6-05) and of oligist {d° 5-16) were
obtained analogously from pure crystalline potassium
cobalt fluoride and from ferrous chloride, respectively.
The oxides are readily reduced by hydrogen.
J. Grant

Hexabromostannates of rubidium, casium,
and beryllium. G. I. Costeanu (Bui. Chim. Soc.
Romane Chim., 1927, 30, 31—34).—see A., 1927, 741.

Decomposition of alkaline-earth sulphates.
L. E. Bhatt and H. E. Watson.— See B., 1928, 296.

Behaviour of metals towards dry salts at high
temperatures. B. Garre (Korrosion u. Metall-
schutz, 1927, 3, 194—200; Chem. Zentr., 1927,
ii, 2657).—When a polished zinc rod is heated in
powdered cupric oxide at 400°, the boundaries of the
zinc crystallites are strongly attacked ; when a piece
of tin is similarly heated at 220°, it becomes covered
with a thick layer of copper, and the grain boundaries
are specially attacked. Silver powder does not react
with copper oxide. In other experiments magnesium
and aluminium were heated with sodium, potassium,
or lithium carbonate, lithium hydroxide, copper,
cadmium, zinc, or iron oxide; zinc with copper
oxide or lead oxide; lead with copper oxide; tin
with lead oxide ; nickel with copper oxide.

A. A. Eldridge.

Preparation of mercurammonium iodide in
the crystalline state. M. Frangois (Compt. rend.,
1928, 186, 1205—1207).—On the analogy of his
early experiments on dimercurammonium iodide (A.,
1900, ii, 346) the author has found that in the presence
of a suitable quantity of a 10% solution of pure
ammonia at 21°, a 10% solution of the white additive
compound, 3Hgl24NH3 (produced from the action
of an excess of ammonia on the compound Hgl2,2NH3),
deposits spherical groups of dark purple, short,
hexagonal microscopical prisms of the compound
HgN4 G Thereactionis:3(3HgI0,4ANH3)+wNHs=4=
HgN4 6+12NH4 + (n-4)NH3. J. Grant.

Mercury-thallium molecule. R. K. Waring
(Nature, 1928, 121, 675).—Volatilisation and absorp-
tion spectral observations indicate that when mercury
and thallium vapours are mixed, mercury-thallium
molecules are produced. A. A Erldridge.

Rare earths. XXVII. |I. Fractional precipit-
ation of the cerium group earths by electrolysis.
I1. Solubility of rare-earth oxalates in nitric
acid. J. W. Neckers With H. C. Kremers (J
Amer. Chem. Soc., 1928, 50, 950—954).—Lanthanum,
m the form of hydroxide, may be separated from the
other cerium-group metals by electrolysis of a neutral
solution, preferably containing 5% of sodium chloride.
Samarium and yttrium-group metals concentrate in
the first cathodic deposits. The solubilities at 90°
of some rare-earth oxalates in nitric acid solutions,
both pure and containing oxalic acid, are recorded.
I he results are of the same order as at 25°. ;

S. K. Tweedy.
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Rare earths. XXVIII. Separation of cerium.
J. W. Neckers With H. C. Kremers (J Amer.
Chem. Soc., 1928, 50, 955—958).—Addition of
sodium phosphate solution to a eerie nitrate solution
containing 5% of nitric acid, followed by slow addition
of potassium permanganate and more sodium phos-
phate, causes complete precipitation of insoluble eerie
phosphate. Thorium, if present, is also precipitated,
but the other rare-earth phosphates are soluble.
Anodic oxidation of cerium in sulphate and nitrate
solutions proceeds to 90% completion with no pre-
cipitation, and in presence of the phosphate ion to
99% completion with precipitation.

S. K. Tweedy".

Rare earths. XXIX. Preparation and pro-
perties of some anhydrous rare-earth chlorides.
J. H. Ki1einhekser with H. C. Kremers (.] Amer.
Chem. Soc., 1928, 50, 959—967).—By dehydrating
at 100—200° the chloride hexahydrates in a stream
of hydrogen chloride under reduced pressure the
anhydrous chlorides of lanthanum, cerous cerium,
praseodymium, neodymium, samarium, dysprosium,
yttrium, holmium, and thulium were prepared. The
respective m.p. were: 872°, 822°, 823°, 761°, 682°, 655°,
624°,696°, 866°, andtinfor coarsely-powdered material:
3-82, 3-97, 4-15, 4-17, 4-30, 3-60, 2-81, 4-25, and 4-34.
The pu values of solutions of the anhydrous chlorides
are recorded; the values place the elements almost
in the order of basicity given by Hopkins, except in
the case of dysprosium, winch appears to be more
basic than was previously supposed. The salts will
probably be completely hydrolysed at infinite dilution.

S. K. Tw eedy.

Influence of carbon dioxide under pressure on

glass. O. K. Botvinkin—See B., 1928, 334.

Constitution of ultramarine. E. Gruner (Z
angew. Chem., 1928, 41, 446—450).—A review of
the various theories of the constitution and of the
cause of the colour of ultramarine. A. R. Powell.

Stannic dichloride diacetate. F. Fichter and
S. Herszbein (Her. Chim. Acta, 1928, 11, 562—
567).—The properties of stannic dichloride diacetate
previously isolated by Fichter and Reichart (A., 1925,
ii, 193) are described. It reacts with pyridine to form
stannic dipyridine chloride. Stannic dichloride dipro-
pionate and dibutyrate were also prepared. The
corresponding compounds of isovaleric acid and
aromatic acids could not be isolated.

F. J. Wilkins.

Displacement of metals or their oxides from
solutions by hydrogen under pressure. Dis-
placement of lead or its oxides. Crystalline
modifications of lead oxide. V. Ipatiev and V.
Ipatiev, jun. (Ber., 192S, 61, [B], 624—630).—The
action of hydrogen under pressure on solutions of
lead nitrate in water commences at 130—150° and
at 250—300° a series of basic salts is produced in
which the proportion of lead oxide increases with
rising temperature. At 270—300° under a definite
pressure crystalline lead oxide is the main product,
whereas at higher temperatures metallic lead is
formed. Hydrolysis of the salt causes liberation of
nitric acid which docs not accumulate in the solution
since it is reduced by hydrogen to nitrogen. Addition
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of nitric acid to the solution merely delays hydrolysis,
the usual basic salts being produced after the added,
acid has been reduced. Water in the absence of
hydrogen has no appreciable action on the precipit-
ates, which are slowly affected by hydrogen, par-
ticularly at high temperatures. The effect of the
addition of acetic acid to solutions of lead acetate is
closely similar to that of nitric acid to solutions of
lead nitrate; whereas lead oxide is precipitated from
neutral solution, little change is effected in acidified
solution after the same interval of time. The acetic
acid is partly converted into ethyl acetate. The rate
of change depends to some extent on the material
(gold, quartz, glass) of which the tubes are composed,
since reduction of nitric aoid is accelerated by gold
surfaces. In gold tubes at 250° and 80 atm. initial
pressure, crystalline, blood-red lead oxide, d 8-59—
8-79, is produced, whereas in quartz tubes under
similar conditions the requisite temperature is 300°
or more. At 260—270° in quartz tubes yellow lead
oxide is formed in thin, crystalline leaflets, whereas
at 300° and 200 atm. initial pressure colourless lead
oxide results. Separation of metallic lead occurs at
250—275° and upwards, according to the pressure.
H. Wren.
Production of active nitrogen. J. Kapitan
(Proc. Nat. Acad. Sci., 1928, 14, 258—260).—Experi-
ments are described in which active nitrogen has
been obtained in discharge tubes containing air. The
usual apparatus was used, the discharge being con-
densed and a spark-gap connected in series with the
tube and condenser. The glow observed was blue
and changed to the ordinary yellowish-green glow
when the spark gap was excluded. The spectrum
was photographed by means of a small Hilger quartz-
spectrograph, and also with a nitrogen-filled spectro-
graph, covering together the region 1800—4500 A.
Many of the bands could not be identified accurately
owing to their large number and the relatively small
dispersion of the spectrograph. Second positive
bands of N2were found at 2S15, 2953, and 3341 A.,
as well as several members of the fourth positive
group of N2. No members of the Lyman-Birge-
Hopfield bands or the predicted A—X bands were
found on the plates from the nitrogen-filled spectro-
graph. There is therefore no evidence for transitions
to the normal state of the molecule. The results of
Strutt on the difference between the condensed dis-
charge and the uncondensed discharge are confirmed.
Experiments at somewhat lower voltages showed that
the blue active nitrogen afterglow could be obtained
when the potential at the spark-gap was only 10,000
volts. A. J. Mee.

Formation of ammonia in the preparation of
phosphorus. E. Urbain and V. Henri (Compt.
rend., 1928, 186, 1207—1208).—In the preparation
of phosphoric acid by the action of steam on natural
phosphates in the presence of active carbon, the
addition of a halogen acid, normally required to
produce a lowering of the reaction temperature, has
no effect above 600°, but in the presence of nitrogen
an unstable phosphorus nitride is probably formed,
wijiich is decomposed by the steam with the formation
of ammonia. A yield of 0-46 g. of ammonia (repre-
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senting 2-95 g. of monoammonium phosphate) was
obtained at 900° from 5 g. of phosphorus in the form
of phosphoric acid impregnated on carbon.
J. Grant.
Production of ammonium phosphates from
secondary and tertiary calcium phosphates. C.
MUckenberger.—See B., 1928, 297.

Allotropie  modifications of phosphorus
obtained under high temperatures and pressures.
V. lpatiev and V. Nikolajev (Ber., 1928, 61,
[7i], 630—634).—Colourless, crystalline phosphorus
is obtained by heating phosphorus in benzene at a
temperature not exceeding 200° at 70—80 atm.
pressure in an indifferent gas or by heating violet-
red phosphorus at 400°/10—15 mm. ; it has m. p.
44-5°, d 1-82. Crystalline, purple phosphorus (cf.
A., 1926, 487) is prepared by heating yellow phos-
phorus in nitrogen at 260—280° and 100—150 atm.
Treatment of yellow phosphorus with lead in nitrogen
at 335° and 165 atm. affords violet-recl phosphorus,
d* 2-11 ; determinations of density by the flotation
method in potassium mercury iodide solution are
untrustworthy, since the material becomes amalgam-
ated. A ruby-red phosphorus, df 2-10, is prepared
from iron powder and yellow phosphorus in nitrogen
at 350° and 110 atm., and a similar product, d\l 2-10,
from magnesium powder and yellow phosphorus at
350° and 116 atm. Black phosphorus, iZy 2-70,
ignition temperature 481—490°, is conveniently
prepared by heating yellow or technical red phos-
phorus for 4—5 days in nitrogen at 350° and 150—250
atm. H. Wren.

Salt of hexafluorophosphoric acid, HPFe. w.
Lange (Ber., 1928, 61, [5], 799—801)—|f the
solution obtained by dissolving phosphoric oxide in
40% hydrofluoric acid is preserved at the ordinary
temperature, the difluorophosphoric acid, HP0Z2
(cf. A., 1927, 532), becomes hydrolysed and the
residual solution yields the nitron salt of hexafluoro-
phosphoric acid, CAfHietN4HPF6, m. p. 233° after
softening at 22S°, which does not depress the m. p.
of nitron difluorophosphate. The potassium salt and
the free acid arc described. Solutions of the former
do not yield precipitates with salts of the heavy
metals or alkaline earths. The PF,,' ions are very
stable towards boiling water and alkali hydroxides,
but are slowly decomposed by concentratcd acids.
The PF6 ion is also produced by dissolving phos-
phorus pentafluoride in cold water. Nitrosyl fluoride
and phosphorus pentafluoride appear to yield the
crystalline compound NOFO. Il. Wren.

Perphosphoric acids and perphosphates. S.
Husain and J. R. Partington (Trans. Faraday
Soc., 1928, 24, 235—245).—The action of hydrogen
peroxide on phosphates (alkali, alkaline earth,
ammonium, and thallium) has been investigated.
Acid-reacting phosphates, such as primary phos-
phates, do not react with hydrogen peroxide or else
give very unstable compounds. Alkaline phosphates,
e.g.,, secondary phosphates or pyrophosphates of
alkali metals, give rather stable compounds, whilst
strongly alkaline phosphates, e.g., tertiary potassium
phosphate, decompose hydrogen peroxide. The com-
pounds formed by the action of hydrogen peroxide



GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY.

are in no case true perphosphates, but appear to be
phosphates combined with hydrogen peroxide of
crystallisation. Electrolysis of orthophosphoric acid
or of phosphates of lithium, sodium, and thallium
does not give rise to perphosphates, whilst secondary
phosphates of potassium, rubidium, caesium, and
ammonium produce on electrolysis two perphosphates
in solution, namely, permonophosphatc and per-
phosphate. In contradiction to Siebold’s statement
(G.P. 279,306), perphosphoric acids are not obtained
by the action of 30% hydrogen peroxide at 0° on
phosphorus oxychloride. Doubt is thrown also on
the results of many other investigators in this field.
True perphosphates do not give any of the char-
acteristic reactions of hydrogen peroxide with per-
manganic acid, chromic acid and ether, or titanic
acid, as do the phosphates containing hydrogen
peroxide of crystallisation. On the other hand, they
oxidise acidified manganous salt solutions to per-
manganic acid, acidified aniline solution to nitroso-
benzene, which is then slowly oxidised to nitro-
benzene, and silver nitrate solution to a black pre-
cipitate, which gradually turns yellow.
L. F. Gilbert.

Chloro-complex salts of bismuth. H. Remy
and L. Pertens (Ber., 1928, 61, [B], 862—868; cf.
A., 1926, 94).—Calculations based on Coulomb’s law
and Goldschmidt’s ionic radii (A., 1927, 611) indicate
the particular stability of bismuth compounds in
which the metal is co-ordinatively quinquevalent.
The prediction is experimentally confirmed. The
following compounds are described : méthylam-
monium emieaclilorodibismuthate, [NH3Ve]3[Bi2CI(],
m. p. 302°, liendecachlorodibismuthate, decomp, above
240°; and heptachlorobismuthate, m. p. above 210°
(decomp.) ; dimethylammoniim pentachlorobismuthate,
m. p. 228°, and heptachlorobismuthate, m. p. 208°;
irimethylammonium enneachlorodibismuthale, m p.
about 284° after softening at 260°, and hexachloro-
bismuthate, m. p. (indef.) 272°; tétraméthylammonium
tetradecachlorotribismuthate, m. p. 286° (decomp.);
ethylammonium tetrachlorobismuthate, m. p. 158°,
pentachlorobismuthate, m. p. 268°, hexachlorobismuth-
ate, m. p. 239°, and heptachlorobismuthate, m. p. 199°;
propylammonium tetrachlorobismuthate, m. p. (indef.)
157°, pentachlorobismuthate, m. p. 243°, and hepta-
chlorobismuthate, m. p. (indef.) 170°; butylammonium
pentachlorobismuthate, m. p. 225° and enneachloro-
bismuthate, m. p. 180°. The salts are prepared
by mixing the hydrochlorides of the ammonium
bases and bismuth chloride in the requisite mole-
cular proportions in water or dilute hydrochloric
acid. H. Wren.

Reactionbetween chromic acid and manganous
salts. R, Lang (Z. anorg. Chem., 1928, 107, 387—
388; cf. following abstract).—No reaction occurs
between potassium dichromate and manganous sulph-
ate in a iY-solution of sulphuric acid, either in the
cold or on boiling, or even when the sulphate is
present in excess. If, however, an alkali fluoride or
metaphosphoric acid is added to form complexes
with the manganic ions, the manganous salt is
oxidised with a measurable velocity, even at the
ordinary temperature; if metaphosphoric acid is
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used, the reaction may be reversed by the subsequent
addition of hydrochloric acid. R. Cuthirr.

Action of dichromate ions on manganous ions.
S. Ortovski (Z. anorg. Chem., 1928, 170, 184—
190).—Potassium dichromate hi a solution made
slightly alkaline with ammonia is reduced on boil-
ing with manganous salts, chiefly in accordance with
the equation K2Cr207+6MnS0O4+10NH40H-t-7H20 =
2Cr(0H)3+6Mn(0H)3+ K 504+5(N H4)2S04. The
mwhole of the manganese may be precipitated in this
way, but the reaction is not suitable as a method of
determination, as the precipitate appears to contain
unoxidised manganous compounds. If a stronger
base is used instead of ammonia, the oxidising action
of the dichromate is diminished. R. Cuthirr.

Formation and decomposition of ferrite.
C. E. swartz and F. C. Krauskopf (Amer. Inst.
Min. Met. Eng. Tech. Pub., 1927, No. 40. 19 pp.).—
Zinc ferrite, Zn(Fe022, is formed by heating zinc
oxide with ferric oxide above 650° and is decom-
posed by heating with calcium or magnesium oxide
at 850°. Magnesium and calcium ferrites aro formed
similarly. The compounds are non-magnetic.

Chemical Abstracts.

X-Ray studies on the ‘lnitrides '’ of iron. G.
H agg (Nature, 1928,121,826—827).—X-Ray examin-
ation of the products obtained by heating iron at
450° in a current of ammonia showr that they are
solid solutions of nitrogen in iron, and not definite
chemical compounds. The structure of the products
is dependent only on the nitrogen content. The

-phase (a solid solution of nitrogen in y-iron) lies

etween 5-7 and 6-1% N, corresponding approxim-
ately with FedN ; the lower limit of the homogeneous
e-phase (a solid solution of nitrogen in a hexagonal
close-packed form of iron) lies between 7-5 and 8% N,
corresponding with FedN, and the upper limit of
attainable concentration (slightly above 11% N)
corresponds with FeN. It is possible that these
coincidences may be related to certain concentrations
of valency electrons. The catalytic effect of iron
in the Haber process for combining nitrogen and
hydrogen may be ascribed to the dissolved nitrogen
being in the monatomic condition.

A. A. Eildridge.

Thermal decomposition of complex cyanides
of iron in relation to the catalytic synthesis of
ammonia. A. Mittasch, E. Kuss, and O. Ehert
(Z. anorg. Chem., 1928, 170, 193—212).—When
ammonium ferrocyanide is heated in a vacuum,
decomposition starts at about 110°, ammonium
cyanide being evolved gradually until the tem-
perature reaches 320°, when ferrous cyanide remains.
It thus appears that there are in the decomposition
stages intermediate between the ferrocyanide and
the two simple cyanides. On heating further,
decomposition starts again above 430° nitrogen
being evolved, and at 700° 95% of it has come off,
the residue consisting principally of iron, along with
iron carbide, carbon, and a little nitride; the form-
ation of carbide is favoured by a low decomposition
temperature and a short period of heating. When
the ferrocyanide is heated in a current of hydrogen
and nitrogen prepared by decomposing ammonia, the
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course of the reaction up to 320° is the same as it is
in a vacuum. At 320°, however, the ferrous cyanide
formed is reduced to nearly pure iron, with formation
of ammonia, and methane and other hydrocarbons,
at a rate which increases with the pressure. Ferrous
cyanide itself begins to be reduced by the mixture
of nitrogen and hydrogen above 210°. At 230°,
the carbon and nitrogen of the cyanide radical are
reduced at approximately equal speeds, so that
metallic iron only is formed. At 400°, on the other
hand, the nitrogen is reduced much more rapidly
than the carbon, so that the solid residue when most
of the nitrogen has been removed contains iron, iron
carbide, and carbon; in no case, at any temperature,
is carbide unaccompanied by the metal. The fact
that this mixture is not formed at 230° may be
explained by supposing that the carbide FeC2 is
formed as an intermediate product, and at 400°
decomposes into carbon and the carbide Fe3C, whereas
at 230° it is directly reduced. It also appears that
metallic iron must be formed from the very start of
tlie reduction. The mixture of carbide and carbon
obtained at 400° is readily reduced completely by
the mixture of nitrogen and hydrogen, but if the
mixture is first heated in a vacuum at 400° or 500°
for some time, reduction of the carbon in particular
becomes much more difficult. The decomposition
of the cyanide KAIFe(CN)6in the nitrogen-hydrogen
mixture at 450—500° under 1 atm. pressure is similar
to that of ferrous cyanide at the same temperature,
whilst at 360° and 95 atm. there is complete reduction
to the metal; ferrous cyanide and carbide-metal
mixtures must thus be intermediate products here
also. This cyanide does not in itself bring about the
decomposition of ammonia below 400°, or its synthesis
at 360° under 95 atm. It is therefore to be concluded
that the actual catalyst is the metallic iron produced
in the decomposition, and activated by the substances
which accompany it. 11. Cuthirnr.

Reaction between monohydrated ferric oxide
and hydrogen sulphide at 100°. T. G. Pearson
and P. L. Robinson (J.C.S., 192S, 814—823).—The
black product obtained in this reaction contains free
sulphur extractable by carbon disulphide. The ratio
of “ sulphide ” produced to oxide taken corresponds
very nearly with that required for complete con-
version into ferric sulphide. The course of the reaction
varies considerably, but the mean composition of
the product is as follows : free sulphur 2-44%, iron
disulphide, 7-S3%, ferric sulphide, 69-4%, ferrous
sulphide, 9-76%, unchanged ferric oxide, 7-48%,
moisture, 1-55%. The ferrous sulphide and disulph-
ide are formed by the decomposition of ferric sulphide.
The free sulphur results from the oxidation of the
hydrogen sulphide by oxygen adsorbed on the oxide
surface. H. Ingteson.

Ruthenium. F. Rrauss (Z. angew. Chem., 1928,
41, 413—A418).—From a comprehensive review of
the literature and from his own researches the author
concludes that in the solution obtained by treating
ruthenium tetroxide with hydrochloric acid the metal
is almost entirely in the tervalent state and that by
evaporation of this solution and addition of alkali
chlorides derivatives of pentachlororuthenic acid are
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obtained. The light yellowish-brown or colourless
solution obtained as the first stage in the reduction
of ruthenium trichloride in solution contains bivalent,
and the blue solution obtained by more vigorous
reduction univalent ruthenium. A. R. Powell.

Application of the photo-electric cell to auto-
matic titrations. R. H. Murtter and H. M.
Partridge (Ind. Eng. Chem., 1928, 20, 423—425).
—A circuit containing a photo-electric cell and oner
vacuum tube is described. Light passes through the
solution being titrated and falls on the cell; the
change in colour during the titration varies the
intensity of the light sufficiently to actuate the cell,
and through the vacuum tube operates a relay and
burette release. The relay contacts may be reversed
as required, and by a proper selection of indicators
all cases of acidimetry and alkalimetry can be covered.
Permanganate and dichromate titrations may be
made by using m-phenylenediamine as indicator,
and iodometric titrations are also possible. Certain
precipitation reactions may also be followed by using
reflected light. The apparatus is well adapted to
precise determinations of pa values, and automatic
titrations were found to be more accurate than visual
determinations. D. G. Hewer.

Spectroscopic control of the end-point of
indicators of the phthalein and sulphonephthalein
groups. P. Bruere (Bull. Soc. Chim. biol., 1928,
10, 283—290).—By spectroscopic control of the
titration of coloured solutions it is possible to obtain
accurate results with the usual indicators.

G. A. C. Gough.

Stable colorimetric standards for simple and
mixed indicators. P. Bruere (Bull. Soc. Chim.
biol., 1928, 10, 291—293).—Permanent colorimetric
standards for mixtures of indicators such as methyl-
red, bromothymol-blue, and phenol-red may be pre-
pared from mixtures of (a) potassium and cobalt
dichromates (yellow), (b) cobalt and copper sulphates
(blue), (c) an acetic acid solution of cobalt chloride.

G. A. C. Gough.

Colorimetry. H. Eckstein (Chem.-Ztg., 1928,
52, 317).—The suggestion is made that the changes
in colour of many of the comparison solutions used
in colorimetric determinations might be avoided
either by the use of suitably coloured stable dyes or
of coloured glasses as comparison standards when
such materials can be obtained. H. Ingteson.

Detection of small differences in the hydrogen-
ion concentration of solutions. W. Resting (Z
angew. Chem., 1928, 41, 358—360).—Malononitrilc
reacts with a-naphthaquinone in solutions of pH>2-5
with the formation of an intensely blue solution, and
the speed of the reaction increases with an increase
in the p,i value. To compare the pKof two solutions,
5 c.c. of each are placed in two test-tubes and 5 drops
of a 0-2% alcoholic solution of malononitrile added
to each, followed by 5 drops of a 0-3% alcoholic
solution of a-naphthaquinone. After shaking, the
intensities of the colours are compared; differences
of only 0-2 in the pa value are readily apparent after
a little practice. In solutions with the
addition of the above reagents produces a green
colour and the test is no longer of value; in this case
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P-naphthaquinone is used instead of the a-compound
and the intensities of the red colour produced in
standard and test are compared. For solutions with
relatively low pn values benzoquinone gives more
delicate colour changes than either of the naphthol
derivatives. A. R. Powell.

Non-gas electrodes for pa determinations.
A.J. de 1a Cruz (Philippine Agric., 1927, 16, 307—
322).—An electrode combination of aluminium and
barium dioxide gave reproducible results for E.M.F.
when used in ordinary acid-base titrations or in
buffer solutions containing no protein, the optimal
range being pa 7—10, but not in determinations of
the 'Pn value of sugar juices. The quinhydrone
electrode can be used for this purpose for pn values
up to 10, provided the E.M.F. is read exactly 1 mm.
after addition of the quinhydrone.

Chemical Abstracts.

New iodoso-(iodoso-iodyl-)benzene electrode
and its application to the determination of pon
orpu. F. Grossman (Rocz. Chem., 1927, 7, 567—
578).—Two new electrodes,, iodosobenzene and a
mixture of iodoso- and iodyl-benzene, are applied to
the measurement of pOH or of pB between the limits
1 and 13. An iodylbenzene electrode does not
appear to be applicable to the determination of pK

R. Truszicowski.

Differential potentiometric titration. l.
Simple method. Il. Refined methods. B.
Cavanagh (JCS, 1928, 843—855, 855—872; cf.
A., 1927, 1045).—The three methods described are
applicable to the titration of univalent ions, e.g.,
Ag‘, H', cr, to which a corresponding reversible
electrode can be found. AIll the methods depend
on the changes of the potential of the indicator
electrode and not on particular values of the potential.
The first method is applicable in cases where an
absolute uncertainty of the order of one fifth or one
seventh of the solubility of silver chloride (or the
corresponding constant) is permissible. A first
addition of the reagent is made and from the resulting
potential change an approximate estimate of the
amount still required is obtained by reference to a
table. Nearly this amount is added and the small
deficiency can then be estimated accurately by the
same means. The second and third methods are
used for dilute solutions where higher absolute
accuracy is required. The second method is an
extension of the first up to and beyond the end-
point. The third method is independent of a know-
ledge of solubility, the end-point being deduced
from two successive potential measurements by
reference to a table and the use of a set of curves.
Numerical examplesillustrating the use of the methods

are given. H. Ingteson.

Colorimetric pa determination [of water] in
a neutral atmosphere. H. F. Muer and F. E.
Hale.—See B., 1928, 318.

e Jerenber»’s method for the determination of
iodine. E. Jochmann (Biochem. z., 1928, 194,
404 460).—Fellenberg’s method for the determin-
ation of minute amounts of iodine does not always
give results as consistent as claimed.

P. W. Clutterbuck.
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Determination of traces of iodine. 1. J. F.
McCiendon (J. Amer. Chem. Soc., 1928, 50, 1093—
1099).—The sample, containing more than 0-01 mg. of
iodine, is ashed in oxygen, by atomising if necessary,
in a heated silica tube; the vapours are sucked
through sodium hydroxide solution and a Cottrell
precipitator. To the former solution the washings
of the ash are added; after neutralising with phos-
phoric acid containing sulphurous acid the solution
is boiled and on cooling the iodine is extracted with
carbon tetrachloride. The latter solution is examined
in a micro-colorimeter. The limit of error is 1% on
samples containing more than 1 mg. of iodine and
5% on samples containing less than this.

S. K. Tweedy.

Testing for iodine in potable waters. P.
Drawe.—See B, 1928, 350.

Determination of fluorine in zinc blende. L.
Fresenius, K. Schroder, and M. Frommes.— See

B., 1928, 302.

Determination of dissolved oxygen in water.
V. G. Anderson and J. R. Dickson.—See B., 1928,
390.

Determination of sulphuric acid by the benz-
idine method. O. Nydegger (Chem.-Ztg., 1928,
52, 318—319; cf. A., 1907, ii, 196).—The chief
sources of error in the method arise from the relatively
large solubility of benzidine sulphate in water and
from the adsorption of benzidine hydrochloride by
the precipitated sulphate. Experimental details of
the method are given. Results obtained are accurate,
duplicate determinations agreeing to within 0-5%

absolute. The presence of moderate amounts of
other salts and acids is without influence on the
accuracy of the determinations. H. Ingteson.

Examination of sulphuric acid for selenium.
R. C. wer1s—See B., 1928, 332.

Changes in the titre of thiosulphate solutions.
C. Mayr and E. Kerschbaum (Z anal. Chem., 1928,
73, 321—352).—Although carbon dioxide decom-
poses thiosulphate solutions with the deposition of
colloidal sulphur and with the production of traces
of hydrogen sulphide, this action has very little to
do with the changes in the titre that take place
during storage of thiosulphate solutions. Oxygen
alone and exposure to direct sunlight have no action
when the solution is kept in glass vessels, but photo-
chemical decomposition takes place rapidly in quartz
vessels. The principal cause of the instability of
thiosulphate solutions is the presence of bacteria, of
which there are three active kinds. The first type
causes decomposition as follows : 2Na2S203+H 20 +
0=Na2s40 B|-2NaOH; the second, according to the
equations Na25203==Na2S503-rS and Na2S03+0 =
Na2504, and the third, according to the first equation
and to S-f30+H2=H2504" The presence of
copper accelerates decomposition only when bacteria
are also present. The protective action of alkalinity
is ascribed to the restraining effect of alkalis on the
growth of bacteria; a pa value of 9—10 affords the
greatest protection. Practically complete sterility may
be produced by the addition to thiosulphate solutions
of 1 vol.-% of amyl alcohol. A.R. Powelr.
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Apparatus for micro-analytical determination
of [ammoniacal] nitrogen. H. Leopotd (Chem.-
Ztg., 1928, 31, 309).—A round-bottomed distillation
flask, 150—200 c.c. capacity, carries a dropping
funnel (containing 30% sodium hydroxide solution)
and an inclined spray trap. The latter is connected
with a bent tube, the vertical portion of which is
enclosed by a condenser and dips into 4—6 c.c. of
0-0143i\Fhydrochloric acid. 0-002—0-005 g. of the
substance is used; the distillation is carried on for
20 min., the delivery tube raised above the acid,
the boiling continued for 5 min. longer, and the
excess of acid titrated with 0-0143JV-sodium hydroxide
solution. D. Woodroffe.

Hypophosphoric acid. W. D. Treadwet1 and
G. Schwarzenbach (Helv. Chim. Acta, 1928, 11,
405—416).—An electrometric precipitation method
for the analysis of hypophosphoric acid is based on
the very slight solubility of the uranous salt. Electro-
metric neutralisation curves with sodium hydroxide
indicate the successive formation of disodium di-
hydrogen hypophosphate, trisodium monohydrogen
hypophosphate, and normal sodium hypophosphate,
and give values for the dissociation constants of the
acid of (*10*22), 10-28L 10-727, 10-1002

P. J. Wilkins.

Determination of small amounts of carbon

monoxide in air. G.M.Eder1.—Sec B., 1928, 365.

Determination of carbon monoxide in mines.
G. S. McCaa and J. A. Davis (U.S. Bureau Mines
Circ., 1928, No. 6057, o pp.)-—The gas, previously
passed over activated charcoal, is passed through a
small glass tube containing granulated pumice satur-
ated with a mixture of iodine and fuming sulphuric
acid (“ hoolamite ”). The liberated iodine is deter-
mined cqlorimetrioaliy, the standards being contained
in a tube as part of the apparatus.

Chemical Abstracts.

Determination of free alkali in hypohalite
solutions. E. Rupp and F. Lewy.—See B., 1928,
365.

Rapid determination of zinc. G. Spacu and J.
Dick (Z. anal. Chem., 1928, 73, 356—359).—Addition
of pyridine and ammonium thiocyanate to neutral
solutions of zinc salts produces quantitative pre-
cipitation of white, crystalline Zn(SCN).,,2C5H 5N,
which contains 19-25%“ Zn. The details of pre-
cipitating, washing, and drying the compound arc
similar to those described for the precipitation of
cadmium by the same reagents (cf. this vol., 499).

A. R. Powell.

Nephelometric determination of small quanti-
ties of lead in presence of zinc by means of
potassium chromate. L. S. van der Viugt —
See B., 1928, 336.

Detection and colorimetric determination of
aluminium. 1. M. Kotthoff (J. Amer. Pharm.
Assoc., 1928, 17, 360—361).—For the detection and
determination of traces of aluminium (0-5—0-02 mg.
per litre), 1:2:5: S-tetrahydroxyanthraquinone in

presence of a buffer solution is employed. Most
metals are without influence on the reaction.
E. H. Sharples.

BRITISH CHEMICAL ABSTRACTS.—A.

Determination of iron and sulphur in sulphides
of iron. P. L. Robinson, L. A. Sayce, and J.
Stevenson (J.C.S., 1928, 813—S14).—The method
of analysis of iron sulpliide (Weyman, B., 1920,
219a) in which the solid is treated with warm aqueous
copper sulphate, iron being determined in the filtrate
and sulphur indirectly determined by dissolving the
residue in nitric acid and precipitating the copper
ciectrolytically, gives very untrustworthy results,
especially in the presence of even small quantities of
free acid. H. Ingleson.

Colorimetric determination of iron in water.
P.Lenhmann and A. R euss.—See B., 1928, 390.

Detection of cobalt in steel. J. Mont.—See B.,
1928, 301.

Gravimetric determination of titanium in iron
alloys. J. Ciochina.—See B., 192S, 301.

Determination of antimony in bronze, brass,
and similar alloys. S. A. Tschernichof.—See B.,
1928, 371.

Analytical chemistry of tantalum, niobium,
and their mineral associates. X. Separation of
silica from earth acids. XI. Precipitation of
titanium by tannin. W. R. Sohoeller and A. R.
Powent (Analyst, 1928, 53, 258—267).—X. Volatil-
isation of the fluorides of tantalum and niobium is
discussed and a method of separation of small
quantities of silica from much earth acid by a reagent
other than hydrofluoric acid is given, which involves
the use of an acid flux. The mixed oxides are fused
with potassium hydrogen sulphate, the cooled mass
is digested with oxalic or tartaric acid, the solution
(containing nearly the wiiole of the earth acids)
filtered, and the residue (more or less pure silica)
washed with hot water, ignited, and weighed. It is
then evaporated with hydrofluoric acid and sulphuric
acid and again ignited and weighed. The small
residue is once more fused with hydrogen sulphate,
the mass dissolved in the organic solvent, and the
solution added to the first filtrate.

XI1. Titanium may be quantitatively precipitated
by tannin from oxalic or tartaric acid solution if the
solution be neutralised and boiled with excess of
tannin. Tantalum cannot be separated from niobium
in the presence of more than an insignificant amount
of titanium, i.e., 1% of the tantalic oxide to be deter-
mined, as a discoloration of the yellow tantalum
precipitate occurs. Thus the method may usually
be used for tantalites, but in most columbites titania
must first be separated from the earth acids.

D. G. Hewer.

[Analysis of platinum ores.] S. F. Shemt-
schushni and others.—See B., 1928, 302.

Micro-analytical filtration. G. Fontfs and L.
Thivotte (Bull. Soc. Chim. biol.,, 1928, 10, 495—
500).—An apparatus for this operation, based on
that of Pregl, is described and its application to
modified determinations of potassium and sodium is
detailed. G. A. C. Gough.

Platinum-tungsten welding. J. H. Hibben
(J. Amer. Chem. Soc., 192S, 50, 111S).—The tungsten
is cleaned with sodium nitrite and several coats of
platinum are burned into it from a solution of lavender
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oil ancl platinic chloride. It is then rapidly welded
in an oxygen flame to platinum coated with borax.
If cleaned tungsten is covered with borax, heated,
and plunged into molten gold, it may then easily be
welded to gold. Gold is an excellent flux for platinum
welding. S. K. Tweedy.

Electrolytic gas apparatus. R. Hand (Z
physikal. chem. Unterr., 1927, 40, 305; Chem.
Zentr., 1928, i, 285).—A demonstration apparatus is

described. A. A. Eldridge.
Apparatus for the determination of gas
densities. M. Nikier (Metan, 1925, 9, 203—210;

Chem. Zentr., 1928, i, 227—228).—The density of a
gas is compared with that of air by a determination
of the time taken for a liquid to flow out of a vessel
attached to a gas supply, and then opened to the air.
The apparatus is described and figured.
A. A. Eldridge.
Registering photodensitometer, E. A. Har-
rington (J. Opt. Soc. Amer., 1928, 16, 211—222).—
A direct-reading, self-recording densitometer with
single thermo-couple and low-resistance D 'Arsonval
galvanometer, which can be used for measuring the
relative opacities of photographic images of line
spectra and powder photographs, is described.
Quick action and small lag result from the small
heat capacity of the thermo-couple and special
arrangement of tho galvanometer. Applications to
X-ray work and ordinary spectroscopy are discussed.
. J. Smithells.
Colour glass standardisation. D. B. Judd
and G. K. waiker (Oil and Fat Ind., 1928, 5, 16—
26).—A large number of red Lovibond glasses for
grading vegetable oils were compared with a standard
glass and graded by means of a Martens photometer.
The engraved numerals were found to be only an
approximate index of colour, previous findings as to
inaccuracies in the region 7-0—S-0 being confirmed
(samples engraved 7-6 covering a range of 1-1 red
units). Results indicated that the Priest and Gibson
scaledeparted by about 0-1 from the average Lovibond
red glass of the order 7-0—8-0 used in the United
States. A. Cousen.

Spectrocomparator. F. Stantey (J. Opt. Soc.
Amer., 1928, 16, 208—210).—A comparator, which
enables two spectra taken on different scales to be
compared directly, is described. The optical system
is arranged to give different magnifications in the
two fields, and the eyepiece carries a micrometer.

C. J. Smithells.

Selenium cell. R. E. Martin (J. Opt. Soc.
Amer., 1928, 16, 279—281).—A cell in which the
selenium is in the form of a cylinder, and a method
for making the latter by pouring viscous selenium
are described. C. W. Gibby.

Spectroscopic demonstrator for the exhibition
of emission, continuous, and absorption spectra.
H- T. Stetson and H. W. Geromanos (J Opt Soc.
Amer., 1928, 16, 293—294).—The continuous spec-
trum is produced by an incandescence electric lamp
supported 1 ft. from a direct-vision spectroscope.
The interposition of a sodium flame gives rise to an
absorption spectrum, and the latter flame alone to
the two sodium lines. C. W. Gibby.
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Lightfilters for the isolation of narrow spectral
regions. L. A. Jones (J. Opt. Soc. Amer., 192S,
16, 259—271).—Spectral absorption curves arc shown
for distilled water, for aqueous solutions of copper
sulphate and of nickel sulphate, for Corning glasses
G 986A, G 586, and G 980A, and for Wratten filters
S8A, 25, 61, and 49 and combinations thereof.

C. W. Gibby.

Refracto-dispersometer. C. Cheveneau and
Vaurabourg (Bull. Soc. chim., 1928, [iv], 43, 374—
384).—A simple adaptation of tho Fery refractometer
to the measurement of dispersion is described. Two
linos in tho spectrum of the mercury vapour lamp
are employed, and a disc attached to the eyepiece
tube can be rotated so that suitable screens can be
brought into the eyepiece in turn, and only mono-
chromatic light of the desired wave-length trans-
mitted. The relation between tho true index of
refraction n\ and the apparent index (the scale
reading) is given by n*-Cn”-D, and the method of
deriving the constants C and 1) is given, whence the
dispersion, An=»A«a,, is determined.

W. A. Richardson.

Chamber for the study of ions and electrons
in gases. L. B. Loeb and A. M. Cravath (J. Opt.
Soc. Amer., 1928,16, 191—196).—A detailed descrip-
tion is given of a metal ionisation chamber suitable
for use in research on the mobilities and saturation
currents of ions and electrons in gases. The apparatus
has been employed successfully with hydrogen
sulphide. C. J. Smithells.

Devices for increasing accuracy in weighing.
F. C. Guthrie (Nature, 1928, 121, 745—746).—The
rider is in contact with the beam of the balance at
one point only, and is moved, if possible, without
raising the beam knife-edge; otherwise, the mean
of several zero observations, the knife-edge being
raised between each pair, is taken. Swinging is set
up by a puff of air through a glass tube bent under
the pan from an external bulb. A. A. Eirdridge.

Laboratory thermostat. M. Coppora (Annali
Chim. Appl., 1928, 18, 97—98).—A convenient form
ofinsulated, electrically heated thermostat with pulley-
driven stirring gear is described. T. H. Pope.

Micro-calorimeter. S. G. Lipsett, F. M. G.
Johnson, and O. Maass (J. Amer. Chem. Soc., 1928,
50, 1030—1033).—The construction of an adiabatic
platinum micro-calorimeter on the lines of the large
calorimeter previously used (A., 1927,520), and having
a thermal capacity of 1 g.-cal., is described. With
its aid heats of dissolution in 4 c.c. of solvent may
be determined. S. K. Tweedy.

Simplified manometer for vacuum distill-
ations. G. B. Heisig (Ind. Eng. Chem., 1928, 20,
382—383).—The Pyrex glass manometer is so con-
structed that the long (150 mm.) capillary tubing
arm dips into a mercury pool (the mercury of which
rises only about 0-5 mm. when the whole tube is
emptied into it) on the other side of which the short
arm (50 mm.) rises, bent at right angles at the top
and tapering, for attachment to the distilling system.
The manometer is read directly by means of a scale
behind the long arm; any distillate coming over
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will enter the largo chamber and not interfere with
the reading, and no stop-cock is necessary for attach-
ment, The maximum error, which would be at very
low pressure, is 0-5 mm. D. G. Hewer.

Glass manometer. F.Daniets (J. Amer. Chem.
Soc., 1928, 50, 1115—1117).—The gas pressure is
measured, with an accuracy of about 0-2 mm., by
balancing it against a known air pressure through a
glass diaphragm, the point of balance being deter-
mined electrically. The device, which is totally
enclosed in glass, is claimed to be more trustworthy
and easier to construct than previous, similar, devices.

S. K. Tweedy.

Laboratory evaporator. P. Oerter (Chem.-Ztg.,
1928, 52, 302).—A steam-heated evaporating bath
is described which may bo worked at pressures from
about 0-2 to 0-5 atm. The mean temperature is 85°
and the maximum 95°, so that spurting or overheating
of the material is avoided. The apparatus is so
designed that little corrosion takes place and that
the solution which is being evaporated cannot be
contaminated with products of the corrosion of the
bath. H. F. Gitibe.

Micro-fractionating column for analytical
purposes. C. M. Cooper and E. V. Fasce {Ind.
Eng. Chem., 1928, 20, 420—421).—The active part
of the column consists of a Pyrex tube 36x0-7 cm.,
constricted by projections, and vacuum-jacketed, the
jacket being maintained electrically at 20° below the
b. p. of the material inside, and a condenser returns
reflux to the column. The Fisher organic ther-
mometer indicates the temperature of the vapour
product, which, when condensed, drops into a 5-c.c.
water-jacketed burette. Permanent gases escape by
a side-tube. The material remaining in the column
after distillation is about 0-4 c.c. and the time required
for fractionating a 10 c.c. sample is between 30 and
90 min. D. G. Hewer.

Clamp for rubber tubing. H. W. Batchelor
(Lid. Eng. Chem., 1928, 20, 366).—Rubber tubing is
secured to glass tubing by a shortglass tube of slightly
larger diameter slipped over the rubber and then
worked back over the junction by stretching the
rubber tube. With slight modification a mercury
seal may be arranged. C.

Constant-volume pyknometer. H. V. E1nis-
worth (Min. Mag., 1928, 21, 431— 135).— The pyk-
nometer of 10 c.c. capacity is made of silica-glass,
thus possessing several advantages over one made
of ordinary glass. The stopper is perforated by a
capillary and is continued into a graduated side-
tube, which dips under water while the apparatus is
cooling. The volume of the contained water to the
graduations on the side-tube can be readily and
accurately determined to 0-0002 c.c.

L. J. Spencer.

lrwin.

BRITISH CHEMICAL ABSTRACTS.— A.

Measuring bomb for very volatile substances.
K. H. Siotta (Chem.-Ztg., 1928, 52, 291).—An
apparatus suitable for tho storage and delivery of
small measured amounts of substances such as
hydrogen cyanide, carbonyl chloride, methyl bromide,
etc. is described. H.

Rapid ashing furnace. A. Fornet (Chem.-Ztg.,
1928, 52, 319).—In this apparatus, in which four
ash determinations can be made simultaneously, the
design brings about an intimate contact of air with
the substance treated and renders stirring or addition
of oxidising agents unnecessary. H.

D. H. Cameron.

Ingleson.

Ingleson.

Steam still for volatile acids.
—See B., 1928, 287.

Drying vessel. A. Oppe (Chem. Fabr., 1928,
241).—A vacuum-tight drying vessel capable of being
weighed consists of a cap making an external joint
on to the vessel, the vessel itself, an upright cylinder,
and top and bottom gas connexions, the latter forming
a spiral on which tho vessel rests. The vessel is
particularly intended for bulky hygroscopic substances
and is adapted for use in a heating bath.

C. lrwin.

Electromagnetic vacuum cut-off. J. H. Hib-
ben (J. Amer. Chem. Soc., 192S, 50, 1117—1118).—
A piece of soft iron enclosed in glass is suspended by
means of a solenoid at the top of the sealed limb
of a U-tube containing mercury. Interruption of the
current causes the iron to fall; the mercury level in
the other limb then rises and seals the vacuum lead
from the apparatus. S. K. Tweedy.

Apparatus for catalytic reduction. R. Adams
and V. Voornhees (Org. Syntheses, 1928, 8 , 10—16).—
The apparatus, which is fully described, is suitable
for catalytic reductions with hydrogen at 2—3 atm.,
the reaction vessel being continuously shaken.

A. A. Eldridge.

Danger of mercury vapour. W. Kroner.—*
See B., 1928, 350.

Nomography. |IlI. O. Liesche (Chem. Fabr.,,
1928, 228—230, 241—243; ef. this vol., 501).—The
construction of charts for the reading of analytical
results of the type corresponding with the relation
y=f(x) is developed. In the determination of barium
sulphate by sedimentation the original curve is
parabolic. If the relation is linear as in the iodo-
metric determination of antimony, sulphites, etc. the
chart takes the form of two scales at an angle. A
more complicated linear relationship is found in the
conversion of wt.-% into at.-% in alloys, e.g., of
magnesium copper. The direct construction method
caimot be used directly for non-linear relationships,
but by breaking up the equation it may be partly
applied. The method may be equally applied to
empirical data as in the distillation of a mixture of
whter and benzene. C.

lrwin.
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Geochemistry.

Measurements of the ozone in the higher
atmosphere during 1927. H. Buisson (Compt.
rend., 1928, 186, 1229—1230).—The ozone content
of the higher atmosphere was determined from the
absorption of rays of several wave-lengths for different
heights of the sun, expressed as a function of the
thickness of air traversed, and from the absorption
coefficients of ozone for tiiese wave-lengths. Expressed
in mm. of pure ozone directly overhead at midday
under normal conditions of temperature and pressure,
it varies from 4 in spring to 2 in autumn, with minor
irregular variations depending (in an inverse sense)
on the atmospheric pressure. The results confirm
those of Dobson and Harrison (A., 1926, 140, 493)
and others. J. Grant.

Composition of the thermal waters from
Bareges. R. Massy and P. Cazaux (J. Pharm.
Chim., 1928, [viii], 7, 340—345).—The hydrogen
sulphide, total sulphur, and temperature of eighteen
of these waters have been determined. The results
do not agree with those obtained by Robine and
Dejussieu (this vol., 267) and the reasons for the
differences are discussed. E. H. Siiabples.

Sulphate :chloride ratio of the waters of the
North Pacific. T. G. Thompson, J. W. Lang, and
L. Andebson (Pub. Puget Sound Biol. Sta., 1927, 5,
277—292).—The ratio was constant at 0-1396 for
samples from the coasts of Alaska and Washington,
from Puget Sound and Gray’s Harbour.

Chemical Abstracts.

Occurrence of iodine in nature. XII. Geo-
chemistry of iodine. IIl. Atmophile character
of iodine. T.von Fellenbebg (Biochem. Z., 1928,
193, 384—389; cf. A., 1926, 1022; 1927, 955).—
Gases escaping from various mineral springs are shown
to contain iodine in spite of the alkaline nature of
the fluid from which they escape. The iodine contcnt
runs parallel with the chlorine, bromine, and ammon-
ium contents. The springs from which most gas
escapes are richest in iodine, and it appears that
their content of iodine is derived for the most part
from the volcanic gases as they escape.

P. W. Cirutterbuck.

Physical factors on the sandy beach. II.
Chemical changes : carbon dioxide concen-
tration and sulphides. J. R. Bruce (J. Marine
Biol. Assoc., 1928, 15, 553—565).—The observations
were made at Port Erin from 1923 to 1927. The
gaseous exchanges of animals and plants cause changes
in the j),[ of the interstitial waters of the beach, but
the calcareous matter present in the sand acts as an
alkali reserve preventing undue rise in acidity and
widening the potential range of carbon assimilation
by surface flora. The black layer observed at varying
depths below the surface of the sandy beach is
associated with the decay of organic matter under
conditions of stagnation and oxygen deficiency brought
about either through gross obstruction or through the
fineness of grade of the sand. Since moist ferrous
sulphide to which the layer owes its dark colour
oxidises very rapidly on exposure to the air, a special
lodometric method was devised for its examination.

The following scheme is suggested as representing
the sulphur cycle in the sea-bed and in the sandy

beach : S RSO) RSO04+organic matter

RS H,S ThiOb a ¢ S and simultaneously H2S +

Fe203ftH|0 — > FcS+FeXS3 Fe2 3ttH2N+S.
H. Ingteson.

X-Ray study of fluoride micas. C. Mauguin
and L. Graber (Compt. rend., 1928, 186, 1131—
1133; cf. this vol., 463).—Fluorine atoms may replace
oxygen atoms in the crystal lattice of micas, the sum
of the two sets of electronegative atoms always being
12. This involves the loss of a positive and a negative
elementary charge due to the departure of a hydrogen
atom if the fluorine replaces a hydroxyl group, and
explains the low hydrogen content of the fluoride
micas. The analogy between oxygen and fluorine in
geochemistry is discussed. J. Grant.

Composition of basaltic lavas of Indo-China.
A. Lacroix (Compt. rend., 1928, 186, 985—991; cf.
this vol., 207).—The composition of these lavas is of
importance since a fertile “red earth ” is produced
as the result of their decomposition. In general,
they fall into a series ranging from those containing
up to 8-7% of free silica (a-basalts) to those in which
there is a deficit of silica sufficient to cause the
appearance of nepheline (j3-basalts). In the former,
the pyroxene is an augite containing a relatively
large amount of magnesium (pigeonite), and having
a very small or zero angle between the optical axes,
whilst in the latter the augite is titaniferous. The
(3-basalts predominate and are rich in olivine. They
fall into two groups in which the silica deficit affects
only the bivalent metals and the mode of combination
of the alkali metals, respectively The basalts are
poor in coloured minerals, and bronzite is rare, but
ilmenite is abundant. The structure is doleritic with
a variable grain, which is sometimes truly holo-
crystalline. Glomeroporphyric associations of pheno-
crystals of olivine augite and bronzite were also
observed. The analyses show that the volcanic
glasses are poorer in ferric iron than the crystalline
lavas derived from them. J. Gbant.

Crystalline carnotite from Utah. F. L. Hess
and W. F. Foshag (Proc. U.S. Nat. Mus., 1927, 71,
Art. 21, 1—6).—The specimen contained U03 65-62,
V205 21-12, AUO03 0-16, Fe20 3 0-04, CaO 0-64, MgO
0-22, K20 9-58, Na,0 0-35, H20 1-35, CuO, PbO,
and P20 5traces, insol, 0-32, total 99-40%, correspond-
ing with the formula K20,2U03V2050-67H2 ;
2F 50+2°, nB 2-06—2-04, Vy 2-08—2-06. The
radium :uranium ratio is discussed.

Chemical Abstbacts.

Composition of chevkinite. L. E. Kaufman
(Bull. Acad. Sci. Russ., 1924, 18, 315—320).—The
composition of chevkinite corresponds with the formula
0-5(H.K,Na)20,2(Fe,Ca,Mn)0,2(La,Ce,Fe)20 3,

6(Si,Ti)02
Chemical Abstbacts.

Bauxite. T. V. M. Rao (Min. Mag., 1928, 21,
407—430).—Detailed analyses are given of “ later-
ites ” from India, British Guiana, Gold Coast, etc.
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The material consists of a mixture of minerals result-
ing from the decomposition of rocks, the principal
constituent being bauxite. It is concluded that
bauxite is a definite mineral species with the formula
A12032H20. Experiments were made of the action
on" granulated basalt of dilute solutions of sodium
carbonate at 30—50° during several months. Analyses
of the partly decomposed products show a decrease
in silica and an increase in alumina, and it is con-
cluded that bauxite has been formed by such action.
L. J. Spencer.
Potarite, a new mineral from British Guiana.
L. J. Spencer (Mln Mag., 1928, 21, 397—406)—
The palladium mercuride described by Harrison (A.,
1925, ii, 592, 593) has been found very sparingly as
small nuggets and grains in the diamond-washings
on the Potaro river. It is silver-white and brittle,
and shows a crystalline structure with the form of
cubic octahedra. The mineral has the composition
PdHg, and it has since been named potarite. The
supposed hexagonal modification of palladium, “ allo-
palladium,” is perhaps potarite or simply the cubic
modification of palladium. L. J. Spencer.

Radium and thorium content of volcanic rocks
of the Hegau. H. Lederer (Ber. naturforsch. Ges.
Freiburg i. Br., 1927, 27, No. 2, 20 pp.; Chem.
Zentr., 1927, ii, 2273).—The rocks of the Hegau may
be classified in three groups; phonolite, basalt, and
tufa, having a radium (x10~12) and thorium (x10~5)
content as follows : 8-03—4-1, 6-1S; 2-33—1-01, 0-57;
1-05—0, 1-01 g. per g. A. A Eldridge.

Radium and thorium content of phonolite of
the Kaiserstuhl. W. seitn (Ber. naturforsch. Ges.
Freiburg i. Br., 1927, 27, No. 2, 4 pp.; Chem. Zentr.,
1927, ii, 2273).—Phonolite and tephrite of the Kaiser-
stuhl contain, respectively, 4-S3 and 6-62x 10"12 g.
per g. of radium, and 4-25 and 4-33x 10~5g. per g. of
thorium, corresponding with a uranium content of
1-55—2-10x 10~5g. per g. A. A  Eirdridge.

Fresh-water lime-manganese rocks and lime-
magnesia fresh-waters. H. Iviahn (Chem. Erde,
1928, 3, 453—587).—A detailed account of travertine
deposits (fresh-water limestones and dolomites), with
a discussion of the conditions for their formation and
the composition of the waters from which they are
deposited. L. J. Spencer.

il Cone-in-cone ” marl.
(Chem. Erde, 1928, 3, 699—721).—A discussion of
“ cone-in-cone ” structure in marls, including “ nail
limestone,” with descriptions of material from Thur-
ingia and Romania. Analyses show that calcium
carbonate is the main constituent, with considerable
and variable amounts of clayey matter and free silica.
The structure is attributed to the crystallisation of a
calcium carbonate gel in the presence of much foreign
matter. Comparisons are made with a similar struc-
ture in fibrous celestine pseudomorphous after gypsum
from Jena.

Constituents and genesis of a few minerals
produced from hot springs and their vicinities
in Japan. |. Akita hokutolite. [IlI. Com-
position and genesis of soluble sulphates pro-
duced near asulphur spring. 1. Suganuma (Bull.

. J. Spencer.

G. Linck and W. No1
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Chem. Soc. Japan, 1928, 3, 69—73, 73—76).—I. A
deposit found near a sulphur spring in Aldta-ken,
Japan, resembles hokutolite (Hayakawa and Nakano,
A., 1912, ii, 1123) in general composition, but contains
radioactive elements of the thorium series as well as
of the radium series. It is probable that the mineral
owes its origin to the coagulation of colloidal silicic
acid in the water of the spring by substances produced
by species of Cyanophycece growing in the water.
Depending on the acidity and temperature of the
water, the substances adsorbed by the silica vary,
and the mineral has accordingly a zonal structure.
1. Specimens of halotrichite, ahmogcn, and melan-
terito found near sulphur springs have been analysed.
P. Cuthill.
Salt formation in the Chilean desert. W.
Wetzer (Chem. Erde, 1928, 3, 375—430).—Muicro-
scopical examination of thin sections of Chile saltpetre
(caliche) showed the presence of halite, nitratine,
darapskite, gypsum, anhydrite, thenardite, glaubcrite,
bloedite, “ Chile-loeweite ” [minute trigonal crystals
with e 1-434, ®© 1-470, cl 2-153, and, after deducting
impurities, the composition K2Na4Mg2(S04)55H20],
“ ehromloeweite ” (?), and leonite(?). Potassium
perchlorate, although a product of extraction, could
not be detected as crystals in the raw caliche.
The distribution and relative ages of formation of
each of these salts are discussed in detail. It is
considered that the nitrates were formed by the
action of atmospheric nitric acid on the alkali silicates
of the rocks of the region. L. J. Spencer.

Comparative study of the weathering of rocks
under different climatic conditions. E. Branck
and A. Rieser (Chem. Erde, 1928, 3, 437—452).—
Fragments of sandstone and of limestone were exposed
to the weather during a period of five years at
Gottingen and on the summit of the Brocken (1142m ),
where, owing to the difference in altitude, there are
marked differences in the temperature, rainfall, and
humidity. Detailed analyses of the rocks and of the
portions extracted by hydrochloric acid, both before
and after the experiment, showed no appreciable
differences in composition. L. J.

Soils [and rock weathering] in Spitzbergen.
E. Branck and A. Rieser [Wlth H. Mortensen]
(Chem. Erde, 192S, 3, 588—698).—A study of rock
weathering under arctic conditions. Numerous de-
tailed analyses are given of various rocks (sandstone,
quartzite, clay-slate, phyllite, diabase, and calcareous
shale) and of their disintegration products, including
soils and muds ; analyses are also given of the portions
extracted by hydrochloric acid and by sulphuric acid
from the débris. Chemical action in weathering is here
retarded owing to deficient water circulation, and the
action of frost is of more importance in breaking
down the rocks. L. J. Spencer.

Coals as colloid systems. L. L. Fermok
(Nature, 1928,121, 705—706).—Evidence is adduccd
in support of the author’s view that coals are to be
regarded as colloid systems ; the data refer to certain
Indian coals. ' A. A. Erdridge.

Base exchange and the formation of coal.
.E. McK. Taytor (Nature, 1928, 121, 789—790).—

Spencer.
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Bituminous coal appears always to occur under a
roof which has undergone base exchange and con-
taining sodium as the chief replaceable base; the
“drift” and “in situ” theories may thereby bo
reconciled. Base exchange between the material
covering the petroleum-bearing strata and solutions
of sodium chloride must also have taken place.
Experiments on the bacterial decomposition of fats
under a roof which has undergone base exchange
and hydrolysis indicate that the fat is hydrolysed,
the resulting glycerol being converted into methane
and the fatty acid being reduced to a corresponding
paraffin. Hence both coal and petroleum may have

resulted from the bacterial decomposition of animal

or vegetable fats under alkaline anaerobic conditions.
A. A. Eldridge.

J. L. Smith method for the analysis of samar-

skite. R. C.werrs (J. Amer. Chem. Soe., 1928, 50,

1017—1022).—Observations on the above analysis are

recorded. The mineral contained helium; <55-67—

5-656; |x 2-18—2-20; it had an average age of

1040 X 10° years. The mineral is isotropic.

S. K. Tweedy.

Minerals. H. Corrins (Chem. News, 192S, 136,

305—306).—The author’s characteristic data for atoms
are applied to minerals. A. A Eldridge.

Organic Chemistry.

Catalytic hydrogenation of different types of
unsaturated compounds. Il. Hydrogenation
of conjugated systems. S. V. Lebedev and A. O.
Yakubchik (J.C.S., 1928, 823—837, and J. Russ.
Phys. Chem. Soc., 1927, 59, 981—1011; cf. A., 1925,
i, 350).—The process of hydrogenation of conjugated
compounds of butadiene structure in presence of
platinum-black may be of four types: (I) In the
first phase hydrogen adds on exclusively in the
a8-position. In the second phase, proceeding at a
different rate, there occurs addition to the [iy-position
of the ethylenic derivative formed in the first phase.
The point at which the original conjugated system
is consumed, the “ critical point of hydrogenation,”
is at 50% hydrogenation. (IlI) In the first phase
there occurs simultaneous hydrogenation of the
conjugated system in:the ap-, fsy-, and yS-positions
of the ethylenic products. The “ critical point ” is
thenfound at 68—77% hydrogenation. In the second
phase, the remainder of the cthylenic compounds
formed in the first phase are hydrogenated. (l11) It
is theoretically possible, although not actually ob-
served, that the addition of 2 mols. of hydrogen
might take place simultaneously, giving a saturated
compound directly. (IV) Addition ofhydrogen occurs
exclusively in the ap- and yS-positions. The double
linkings of the formally conjugated system are hydro-
genated independently, either consecutively at differ-
ent rates, or concurrently, according to the type of
substitution. The position of the “ critical point of
hydrogenation ”m is characteristic of the type of
reaction.

The hydrogenation of isoprene was studied, using
the methods previously described (loc. cit). The
process is of type (IlI). The hydrogenation curve,
depicting rate of addition of hydrogen, is a horizontal
lineup to the “ critical point ” at 70% hydrogenation;
after this, it shows threo sections corresponding with
the successive hydrogenation, at different rates, of
the ethylenic products formed before the “ critical
point,” viz., p-methyl-Av-butene, P-methyl-A°-butene,
and 3-methyl-Ai-butene. ssoPentane is formed in the
first phase, probably from (3-methyl-Av-butene. The
total concentration of methylbutenes increases regu-
larly with time, but excess of p-methyl-A”-butene was
found in the first part of the curve, probably owing

to its formation from the other products by isomeris-
R R

ation under tho iniluenco of the sulphur dioxide used
to separate tho isopreno for analysis. In the second
phase of the hydrogenation the reactions are no longer
“ conjugated ” by the isoprene, and the methylbutenes
are successively hydrogenated in the order given
above, which agrees with the rules previously form-
ulated (loc. cit.). Thiswas confirmed by tho behaviour
in the presence of added p-methyl-Av-butene or
B-methyl-A”-butene.  When isoprene is hydrogenated
in admixture with various ethylenic compounds, the
“ critical point™ retains its position, although ill-
defined with (3-mcthyl-A*-butene. R. K. Catlow.

cis-trnjis-lsomerism and homologous series.
B. V. Nekrassov (J. Russ. Phys. Chem. Soc., 1928,
60, 19—46).—Tho physical properties of paraffin
hydrocarbon chains in homologous series are reviewed,
with the conclusion that the chains are zig-zag in
shape, the angle not necessarily being the tetrahedral
angle, but depending on the nature of the terminal
groups, which arc in the cis-position if the number
of atoms forming the chain is even, and in the trans-
position if it is odd. The m. p., solubilities, surface
tensions, dielectric constants, ionic mobilities, mole-
cular magnetic rotations, molecular volumes, and
heats of combustion and fusion of the two types are
compared with the same properties of corresponding
cis- and £r<ms-isomerides of tho ethylene series, and
shown to have the same effect relative to their
respective series. The external fields of force of
isomerides are shown to vary inversely as their intra-
molecular tension. Similar terminal groups at both
ends of tho chain cause mutual repulsion, whilst
other combinations cause mutual attraction. Both
these factors may result in a twisting of the paraffin
chain in “ pseudo-ds ” and “ pseudo-irans ” forms.
It is suggested that some compounds in the liquid
state are equilibrium mixtures of the true and pseudo-
forms, and an explanation offered why certain mono-
basic fatty acids mwith an odd number of carbon
atoms crystallise in two forms.

Attempts are made to extend these considerations
so as to include the cyc/oparaffins.

M1l Zvegintzov.

Erythrene and its dibromides. C. Provost
(Compt. rend., 1928, 186, 1209—1211).—Erythrene
from the dehydration of methylvinylcarbinol had b. p.
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—4-75°, df 0-650, nf, 1-4222, and when brominated
at —20° in chloroform or at —90° in methyl chloride,
gave tho fm)i,5-a8-dibromide; no cw-form was obtained,
and only a small amount of tho afi-dibromide was
formed. The two products are desmotropic, and the
former when maintained at 85°/10 mm. gives rise to
the latter, which has b. p. 52°/10 mm., df 1-S65,
»f, 1-541. At 20°, the a[3-dibromide changes slowly
to the aS-form, the change at 100° being more rapid
and reversible. The desmotropic nature is confirmed
by the tautomerism of the aS-dibromide, which gives
rise to a@ or aS-derivatives in quantities different
from those of the bromides originally present. At
100°, sodium acetate givesalmostentirely the diacetate
of A”™-butene-ccS-diol, and traces of the diacetate of
the afi-diol, whilst hydrolysis of the former furnishes
tho aB-diol in 40% yield. Tautomerism and desmo-
tropy are distinct, tho latter usually including the
former, whilst the reverse is not true (cf. A., 1926,
131: 1927, 851; this vol., 152). Hydrolysis of the
above acetates with water alone gives rise to croton-
aldehydc (not isolated”. J. D. Furton.

Derivatives of fiy-diinethylbutadiene. A. D.
Macattum and G. S. wnitby (Trans. Roy. Soc.
Canada, 1928, T[iii], 22, 111, 33—38).—The action of
sulphur chloride on j3y-dimethylbutadicne in carbon
disulphide yielded an oily additive 'product,
(CHXI-CMe:CMe-CH2-S)2, df 1-1172, nf 1-5400.
There occurred no formation of a thiophen derivative
on treatment of the diene with sulphur or reaction
with antimony trichloride. Bromination yielded the
two dibromides, solid, b. p. 105—110°/18-5 mm.,
df 1-6912, W? 1-5470, and liquid, b. p. 105—110°/
18-5 mm., df 1-6502, w* 1-5390. Ozonolysis of the
solid dibromide yielded bromoacetone, and it is,
therefore, an ay-compound (cf. Kondakov, A., 1901,
i, 62). The solid dibromide is highly reactive. With
sodium methoxide and ethoxide at 100° cr.8-dimethox.y-
[iy-dimethyl-A*-butene, b. p. 81—84°/33-5 mm., and aS-
diethoxy-fiy-dimethyl-AQ-butene, b. p. 90—95°/25 mm.,
respectively, were obtained. Dimethylamine and
diethylamine yielded both open-chain ditertiary bases
and cyclic quaternary compounds which may be
either pyrrolinium compounds or have a constitution
of double mol. wt. with a ten-membered ring. aS-Di-
(dimcthylamino)-$y-dimethyl-AP-butene chloroaurate,
m. p. 188—189°; a$-di(diethylamino)-$y-dimethyl-
A7-butene chloroaurate, m. p. 177—179°; 1:1:3:4-
tetrajnethyl-As-pyrrolinium cMoroplaiinatc (?), decomp.
199°, and 3:4-dimethyl-1 : 1 diethyl-A3-pyrrolinium
bromoaurate (?), m. p. 52-S°, were isolated! Methyl-
aniline gave a$-di{phenylmethylamino)-$y-dimethyl-AP-
butene, m. p. 76—77°. Pyridine gave $y-dimethyl-
£fi-bule,ne-a.Z-dipyridiniwm  dibromide, m. p. 124°
(chloroplatinate, decomp. 229°). An attempt was
made to allot cis- and /ra«s-constitutions to the two
dibromides. The liquid is probably the cis-form, for
it gave with diethylamine a higher yield of a cyclic
product, 3 :4-dimethyl-I : 1-diethyl-A3-pyrrolinium
bromoaurate (?), m. p. 106—107°, than the solid
dibromide, although tho quaternary products were
not identical. Analogy with butadiene dibromides,
refractivities, and m. p., but not molecular volumes,
support this conclusion. The liquid dibromide showed
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no tendency to isomerise to tho solid when heated or
treated with acids. The solid could be isomerised to
the liquid, wholly by treatment with magnesium,
partly by heating with the original diene. The
solid dibromide and magnesium methyl iodide yielded
the diene and two dimerides, CI2H20, one, b. p. 50°/
20 mm., and the other the distillation residue.
R. K. Cartow.

Tetramethylbutadiene [yo-dimethyl-A”™-hexa-
diene]. A.D.Macatium ana G. S. W nitby (Trans.
Roy. Soc. Canada, 1928, [iii], 22, Ill, 39—44).—A
review of the published data leads to the conclusion
that the ease of polymerisation of butadienes is
diminished by increase in the number of substituent
methyl groups, and more by substitution in the aS-
than in the py-positions.

The most satisfactory of numerous methods tried
for the reduction of methyl ethyl ketone to yS-di-
methylhexane-yS-diol was to heat with magnesium and
mercuric chloride in benzene solution. Distillation
of this pinacol with a little dilute sulphuric acid yielded
yS-dimethyl-A”-hexadiene, b. p. 132—134°, 71—73°/
100 mm., df"- 0-7832, nfl 1-4630, not identical with the
by-product obtained by Herschmann (A., 1893, i,
547). An unstable dibromide was formed with
bromine at o°. Oxidation by 3% aqueous perman-
ganate solution yielded acctic acicl alone, confirming
the constitution. It showed no tendency to polymerise
on heating under conditions which cause formation of
caoutchouc from isoprene. The action of sulphuric
acid yielded an impure dimeride, b. p. 170— 200°,
nf, 1-4915. Air, which brought about autoxidation,
caused some polymerisation. An attempt was made
to synthesise y8-dimethyl-AP5-hoxadiene by another
method. Bromination of n-butyl bromide was tried
under various conditions; the desired fiy-dibromo-
butane was obtained by using iron wire as a catalyst
in Reboul’s method (A., 1892, i, 127). Excess of
methyl-alcoholic potash yielded y-bromo-A”-butene,
which, on treatment with magnesium, yielded only a
substance, CIHH ,,0, b. p. about 160°, nf, 1-4735.

R. K. Cattow.

Law of periodicity. 1lIl. P. Petrenko-Krit-
schenko [with A. Ravekovitsch, V. Opotzki,
E. Putjata, and M. Diakova] (Ber., 192s, 61, [B],
845—854; cf. A., 1927, 713).— Periodicity is observed
in the action of potassium, tétraméthylammonium,
tetraethylammonium, barium, and thallous hydr-
oxides, sodium ethoxide, and silver on the chloro-
derivatives of methane, but not with its bromo- or
iodo-derivatives or with the halogen derivatives of
toluene or acetic acid. Ammonia, piperidine, water,
alcohol, silver nitrate, potassium acetate, and potass-
ium thiocyanate behave less consistently ; the reagents
of this group can behave differently according to
conditions and to- the compound on which they act.
Under equivalent conditions, the following substances
are hydrolysed to the indicated extent by acetic acid
in benzene at 95°: CH,,(OEt),. 13-6% ; CH(OEt)3,
18% ,C(OEt)4,9-7% ; CH(OEt)ZCH(OEt)2,3% . The
mutual relationship of the data is the same as that
recorded by Skrabal (A., 1926, 1010), but his attrib-
ution of minimum activity to maximal symmetry of
structure can scarcely be maintained. Duplication of
functions does not invariably lead to a strengthening



ORGANIC CHEMISTRY.

of all tho influences which distinguish the simple
molecules. Thus tetraphenylethylene glycol is less
readily etherified than triphenylcarbinol and ethyl
tartrate less easily than ethyl lactate. Diminution
of activity may also be caused by accumulation of
similar but not identical groups. Among carbonyl
compounds duplication of function results in enhanced
activity. W.ith halogen derivatives of methane and
ethane the following results are obtained by the use of
potassium hydroxide asreagent: CH3X>[CI12X]2for
chloro- and bromo-compounds, whereas the reverse
holds for iodo-derivatives; CH2X2<[CHXZ2]2 and
CHX3>[C X 3|3—reversal is caused by accumulation
of halogen; the slightly active CH2X 2is converted by
duplication into tho active [CHXZ2]2 whereas tho
active CHX3 yields the slightly active [CX3]2. Tho
results are considered from the point of view of Thiele’s
theory of conjugated double linkings. H. W ren.

Action of cuprous cyanide on methyl iodide.
E.G.J. Hartley (JCS, 192S, 780—781; cf. |b|d,
1916, 109, 1296).—Cuprous cyanide and methyl
iodide at 100° yielded a compound, (CuNC)3Mel,
stable in air, but losing all the methyl iodide on heating
or dissolution in potassium cyanide. At 100° in
excessofacetonitrilethe reaction yielded the stable com-
pound, 3(CuNC,Mel), which was also formed in small
amount at 135°in absence of the nitrile. The action of
potassium cyanide on this compound yielded methyl-
carbylamine, whilst aqueous solutions of silver salts
yielded silver iodide, silver, cuprie salts, and probably
compounds of the type Cu(NCMe)2S04, which,
however, could not be isolated. Cuprous cyanide and
certain other insoluble cyanides combine with aceto-
nitrile to give unstable compounds, e.g., the compound
CuNC,MeCN. R. K. Cattow.

[Preparation of] feri.-butyl chloride. J. F.
Xorris and W. OiImsted (Org. Syntheses, 1928, 8,
50—51).

[Preparation of] trimethylene chlorohydrin.
C. S. Marver and H. O. Calvery (Org Syntheses,
1928, 8, 112—115).

Mechanism of the action of oxidising agents on
alcohols. B. V. Tronov and M. A. Litkanin (J.
Russ. Phys. Chem. Soc., 1928, 60, 181—191).—The
reactions of oxidising agents with alcohols are discussed
from the point of view of the relative strength of the
carbon-hydrogen and hydrogen-oxygen linkings (cf.
Tronov and others, this vol., 44).

The rates of reaction of primary and secondary
alcohols,both saturated and unsaturated,with bromine,
nitric and chromic acids, and potassium permanganate
(both in acid and alkaline solution) were investigated.

It is probable that an intermediate compound,
of the nature of an ester, is first formed, which then
decomposes into the final product. The molecules of
theinorganic oxidising agents appear to form the ester-
hke compounds in the non-ionised state.

M. Zvegintzov.

Determination of alcohols. A. veriey (Bull,
~oc. chim., 1928, [iv], 43, 469— 472).— The method
previously described (A., 1902, ii, 54) for the determin-
ation of phenols gives satisfactory results with primary
alcohols and most secondary alcohols if 5% of acetyl
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chloride is added to the acetic anhydride before mixing
with 2 parts of pyridine. For the determination,
10 c.c. of this mixture are used and about 2—3 g. of
the alcohols. Completeacetylation is obtained by heat-
ing for 1—2 hrs. with most primary alcohols and for
2—3 hrs. with secondary alcohols : tho recommended
periods for the determination are 3 hrs. and 4 hrs.,
respectively. Accurate results cannot be obtained
with very volatile alcohols or if the mixture contains
a tertiary alcohol, phenol, primary or secondary
amines, or an aldehyde. Small amounts of aldehydes,
however, do not affect tho accuracy of the results, as
acetylation of aldehydes under these conditions never
exceeds 14—15%. On account of their volatility
alcohols lower than the pentanols give results varying
from 53-85% with methyl alcohol, 66-5% with ethyl
alcohol, to 97-3% for sec.-butyl alcohol and 99-9%
for w-butyl alcohol. R. Brightman.

Liberation of hydrogen from carbon com-

pounds. Interaction with fused alkali hydr-
oxides of : Ill. Monohydric alcohols and esters ;
IV. [with E. L. Schuize.] Glycol and glycerol;

V. Dextrose, laevulose, sucrose, and cellulose.
H. S. Fry and E. Otto (J. Amer. Chem. Soc., 1928,
50, 1122—1131, 1131—1138, 1138—1144).—I1l. The
mechanism proposed for the action of fused alkali
hydroxides on methyl alcohol (A., 1924, i, 1277) has
been confirmed by further experiments with a
eutectic mixture, m. p. 185°, of sodium and potassium
hydroxides at 250—450°. Attemperaturesbelow 370°
the reaction residue contains methoxide, and below
300°, formate. At 370°, 85% of the methyl alcohol is
converted into carbonate and hydrogen, at 450°,
100%, and using sodium or potassium hydroxide alone
at 450°, 95%. Ethyl alcohol gives no acetate or
ethvlene at 530° (cf. A., 1926, 710), the reaction,
EtOli + 2NaOH — > Na2C03+ 2H2+ CH4, pre-
dominating. Similarly, the amounts of carbonate,
hydrogen, and methane formed when (a) propyl
alcohol, (6) isopropyl alcohol, and (c) tert.-butyl
alcohol are oxidised by fused alkali hydroxide at 500°
agree well with the schemes : (a) PraOH+ GNaOH
— >Na,C03+Na4C04+CH4+5H2, (6) CHMe2-OH+
2NaOH — > Na2ZlOn+H 2+2CH4, (c) CMe3-OH+
2NaOH — > Na2C03+3Cll4. Carbonisation is
(a) slight, (6) very slight, (c) nil, but with isobutyl
alcohol it is extensive, even at 350°. Esters are first
hydrolysed by tho fused alkali, then oxidised in the
normal way. Thus, the oxidation of methyl formate
at 475° conforms to the extent of 70% to the scheme
H'CO.,Me+4XaOH — > 2Na2C03+4H2 (slight
carbonisation), and that of methyl acetate to the
extent of 8S% to the scheme CH3*C02Me+4NaOH
— > 2Na2C03+CH4+3H2. Ammonia, methyl-,
dimethyl- and trimethyl-amines, and dimethyl and
diethyl ethers are not attacked. These results are in
accordance with the general type reactions previously
developed.

IV. The general reaction mechanism accounts for
the formation of the compounds obtained by Wiirtz
(Ann. Chim. phys., 1859, [3], 55, 417) and Nef (A,
1905, i, 3) from glycol and fused alkali hydroxides.
Using tho author’s method, reaction is complete in
20 hrs. at 250° and a little oxalate is formed, whilst at
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350°, 5—7 hrs. aro required and oxalate is absent. In
either case at least 80% of the glycol reacts as follows :
C2H002-|-4NaOH— >2Na2C03+5H 2 The complex
results” obtained by Nef with glycerol were due to
a deficiency of alkali hydroxide. When glycerol is
added to the fused alkali at 345—360° and the
reaction completed by heating to 400° and finally to
450°, 78% is oxidised according to Buisine’s equation
(A., 1903, i, 455), C3HB&3+4Na0OH— > 2Na2CO?+
3H2+CH4+H 20, and 21% according to the equation
C3HB83+6Na0H— > 7TH2+3Na2C03.

V. When dextrose or ltevulose is fused with alkalicolour.

at 185°and the product gradually heated during about
15 hrs. to 550°, it is oxidised to the extent of 90—95%.
Of this 90% is duo to the reaction COH120 + 8NaOH
N 4Na2C03+ 2HaO+ 2CH4+ 4H,, which in-

volves intermediate formation of lactic acid or
ethyl alcohol, and the remainder to the direct
oxidation, CG11200+12NaOH— > 6Na2C03+12H2

Quantitative results could not bo obtained with
sucrose, owing to carbonisation. Cellulose is com-
pletely oxidised without carbonisation when made into
a pastewithwater and alkali and heated during 8 hrs.to
550°; 95% reacts according to the equation CcH 100s+

14NaOH — ~ 5Na2C03+Na4C04+12H2, and 5%
according to CrHInOr,+8NaOH — > 4Na2C03+
2CH4+4H 2+ H 20? H.E.F.NotW

Chlorine dioxide explosions. E. C. Wagner
(J. Amer. Chem. Soc., 1928, 50, 1233—1234).—The
use of potassium chlorate in the oxidation of ?i-butyl
alcohol by the method of Milas (this vol., 392) may lead
to explosions unless the temperature is kept below 80°
untilsometime after the final addition of acid has been
made. H.E.F.Notton.

Kessyl alcohol. V. Y. Asahina and S. N aka-
nishi (J. Pharm. Soc. Japan, 1928, [551], 1— 20).—
It was previously shown (ibid., [544], 485) that
deoxykessyl ketone dichloride gave with alcoholic
potassium hydroxide deoxy-a-kessylene ketone, a
compound with two double linkings, which was
converted into deoxy-a-kessvlanone by catalytic
reduction. It is now found that the analogous
deoxidation takes place simply on heating with
palladised charcoal (1 :10) or with charcoal only :
a-kessyl ketone gives on treatment with the palladised
charcoal isodeoxy-x-kessylene ketone, b. p. 153—155°/
7 mm., di 1-0031, «’>1-52005, [a]',? +42-60° (semi-
carbazone, m. p. 182°), which decolorises perman-
ganate in acetone and is converted into isodcoxy-'j.-
kessylanone, b. p. 134—136°/5 mm., df 0-9498,

1-48072, [a]”, +32-54° (semicarbazone, m. p.
220—223°), by catalytic reduction. The latter com-
pound is stable to permanganate, turns cherry-red
with vanillin and hydrochloric acid, reddish-violet-blue
with bromine in glacial acetic acid. Kessyl alcohol,
when heated with the palladised charcoal, affords a
deep blue oil, which by treatment with phosphoric
acid (Ruzicka and Rudolph, A., 1926,299) is separated
into a deep blue o\\, kessazulene, b. p. 153°/7 mm.,
df 0-9717, soluble in phosphoric acid, and a colourless
oil, kessylene, b. p. 109—II1°/9 mm., 0-9115,

1-48905, insoluble in acid. The absorption
spectrum of kessazulene closely resembles those of
Kremer’s azulene (A., 1923, i, 594) and of the azulenes
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of Ruzicka and Rudolph (loc. cit.). Analysis of
the picrate, m. p. 123° and styphnate, m. p. 106°, of
kessazulene, arid of many other kessyl alcohol deriv-
atives indicates C15-formulie, not C14 (cf. Bertram and
Gildemeister, A., 1891, 238). Kessazulene, Ci5H 18,
absorbs catalytically 3 mols. of hydrogen at the
ordinary temperature, and one more moleculo at 70°,
giving the octahydro-derivative, C15H20, b. p. 112—
115°/7 mm., d\B0-8930, 1-47141, which is stable to
permanganate, showing its tricyclic constitution,
and gives with bromine first a violet and then a blue
Kessylene, C15H 22, similarly gives a saturated
hydrocarbon, C15H2G b. p. 105—108°/5 mm.,  0-8931,
MP 1-47289, which is stable to permanganate, and
shows the same coloration as octahydrokessazulene.

Unsaponifiable matter from the oils of elasmo-
branch fish. IV. Establishment of the
structure of selachyl and batyl alcohols as mono-
glyceryl ethers. 1. M. Heitbron and W. M.
Owens (J.C.S., 1928, 942—947).—Batyl alcohol was
prepared from the liver oil of Centrophorus granulosus
(cf. Tsujimoto and Toyama, A., 1922, i, 297; Toyama,
A., 1924,i, 604) by an improved method. The
phenylurethane, m. p. 98°, and p-nitrobenzoate, m. p.
53—54°, are described. The presence of an ether
oxygen atom was confirmed, but, contrary to
Weidcmann’s statement (A., 1926, 980), no methoxyl
is present. Treatment -with hydriodic acid yielded
octadecyl iodide, ra. p. 33°, the identification of which
was confirmed by the preparation from it of octa-
decanc, methyl octadecyl ether, octadecyl alcohol, and
its phenylurethane. The constitution of batyl alcohol
is represented by CIsH37-0-CH2-CH(0H)-CH2-0H,
(1), or C18H37-0-CH(CH2-0H)2, (11), of which (II) is
preferred. It follows that selachyl alcohol, C2IH403
is the corresponding monoglyceryl oleyl ether, whilst
chimyl alcohol, C19H4003, «ill correspond with the
monoglyceryl cetyl ether. R. K.

Configuration of pentaerythritol. J.Boeseken
and B. B. C. Ferix (Ber., 1928, 61, [B], 787—790).—
If pentaerythritol has the tetrahedral configuration,
the products, C(C2H402>CRR")2 derived from it by
condensation with 2 mols. of an aldehyde, ketone, or
ketonic acid must be asymmetric and hence capable
of resolution into cnantiomorphous isomerides. If,
however, the pyramidal structure of the solid persists
in the solution, cis-iraws-isomerides must be capable
of existence. In several cases examined, the latter
possibility has not been realised, but an isolated
instance of the isolation of an optically active deriv-
ative isrecorded. It issuggested that both forms may
be presentin solution and that the central carbon atom
oscillates between positions within and without the
tetrahedron.

Pentaerythritol and benzaldehydediethylacetal
afford dibenzvlidenepentaerythritol, which, apparently
by spontaneous resolution, afforded the dextrorotatory
compound, m. p. 188—189°, [aJu +30° in chloroform;
the active material is rapidly racemiscd by hydrogen
chloride in chloroform to the ordinary racemate, m. p.
160°. Attemptsto repeatthe resolution failed. Ditri-
cMoroethylidenepentaerythritol, = C(C2H,j0 2CH,CC13)2i
from pentaerythritol, chloral hydrate, and con-
centrated sulphuric acid, has m. p. 275°. The com-

Callow.
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pound C(C2H402CMe-CH2-CO0ZE1t)2, b. p. 145—150°/
4 mm., prepared from pentaerythritol, ethyl aceto-
acetate, and alcoholic hydrogen chloride, is hydrolysed
to the corresponding acid, which could not be
resolved by means of strychnine, brucine, codeine, or
Z-plienylethylamine; at about 100°, the acid loses
carbon dioxide and affords pentaerythritol di/.so-
propylidene ether, m. p. 115—116°. From ethyl
pyruvate the substances C(C2H40 2CMe<CO0 2Et,)2, m. p.
145°/0 mm., and (CH2-0H)2C:C2H402.CMe-COZEt,
m. p. 95°, are derived, the former of which yields the
corresponding acid, m. p. 238° (sodium salt). The
condensation products of pentaerythritol with 2 mols.
of the following substances have been prepared :
Isevulic acid, m. p. 186—188°; terephthalaldehydic
acid; benzaldchyde-m-sulphonic acid; m-dimethyl-
aminobenzaldehyde. H. Wren.

Sodium ethylene thiosulphate, Na2C2H4S400.
O.Magidson [Withw .K ro1] (Trans, sci. chem.-pharm.
inst., Moscow, 1923, 6,21—28; Chem. Zentr., 1927,
ii, 2542).—When ethylene dibromide and saturated
aqueous sodium thiosulphate are stirred for 10—15
days at 40°, plates of sodium ethylene thiosulphate,
Na2C2H4S40c¢, decomposing when heated, are obtained.

A. A. Eldridge.

Preparation of aliphatic and aromatic sul-
phones with sodium hypochlorite. A. E. Wood
and E. ¢c. Travis (J. Amer. Chem. Soc., 1928, 50,
1226—122s; cf. B., 1926, 811; Birch and Norris,
A., 1925, i, 1229).—(a) Ethyl, (b) propyl, (c) n-butyl,
(d) n-heptyl, (e) phenyl, and (/) benzyl sulphides have
been oxidised by sodium hypochlorite (2-3—9-3% of
available chlorine) at the ordinary temperature.
Solutions containing 2% of free sodium hydroxide
attacked only (a) and (6); those with 0-2—0-1%
oxidised all except (d) within 3 hrs., and those with
0-12—0-61% of sodium carbonate gave sulphones
instantly with all except (d), which gave mainly
sulphoxide. H. E. E. Notion.

Electrolysis of anhydrous formic acid. G.
Baur [with E. Somio and H. W. Mackinney].— See
this vol., 489.

Determination of formic acid in acetic acid.
P. G. Germuth (Chemist-Analyst, 1928, 17, 7).—
Mercuric chloride solution (4%, 20 c.c.), potassium
acetate solution (15%, 20 c.c.), and hydroxylamine
hydrochloride solution (2%, 1c.c.) are added to 2 g. of
the acetic acid, and the precipitate of mercurous
chloride is collected, dried, and weighed.

Chemical Arstracts.

Determination of small quantities of acetic
acid in air in presence of carbon dioxide. V.
Kuni and S. Nikotski (Gigiena truda, 1927, 41—43;
Chem. Zentr., 1927, ii, 2329).—The air is drawn
through 0-liV-sodium hydroxide solution, the change
in alkalinity is determined, and the carbonate precipit-
ated as barium carbonate; the latter is determined
titrhnetrically or as barium sulphate.

A. A. Eldridge.

[Preparation of] trimethylacetic acid. S. V.
Puntambeker and E. A. Zoellner (Org Syntheses,
1928,8,104—106).
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[Preparation of] trimethylacetic acid. L. T.
Sandborn and E. w. Bousquet (Org Syntheses,
1928, 8, 108—110).

[Preparation of] p-chloropropionic acid. C.
Moureu and R. Chaux (Org. Syntheses, 1928, 8,
54—156).

[Preparation of] p-chloropropionic acid.
Poweltl (Org. Syntheses, 1928, 8, 58—59).

Mechanism of the transformation undergone
by ricinoleic acid. Pyrogenic decomposition of
methyl ricinoleate. P. S. Paniutin (J. Russ.
Phys. Chem. Soc., 1928, 60, 1—6).—The position and
behaviour under the influence of heat of the double
linking in ricinoleic acid were investigated. Pure
ricinoleic acid was prepared (in a 75% yield) from
castor oil by hydrolysis and precipitation as the lead
salt with lead acetate. As the free acid polymerised
under the action of heat, the behaviour of the
methyl ester was investigated. On distillation it gave
a 62% vyield of hcptaldehyde. By regulating the
distillation rate and introducing lumps of pumice
saturatedwith anhydrous boraxasan anti-polymerising
agent, 92-7% of the aldehyde and 87% of methyl
undecenoate were obtained. There was no evidence
of either racemisation or migration of the double
linking. M. Zvegintzov.

Condensation of hydroxy-acids by the simul-
taneous action of several catalysts in the presence
of hydrogen under high pressure ; a-hydroxy-n-
butyric and a-hydroxyisovaleric acids. V.
Ipatiev and G. R asuvajev (Ber., 1928, 61, [II],
634—637; cf. A., 1926,1124; 1927,1053, 1054).—The
production of dibasic acids by heating the salts of
a-hydroxy-acids in aqueous solution at 250—270°
under high hydrogen pressure in the presence of the
oxides of nickel and aluminium becomes less marked as
the carbon chain of the hydroxy-acid is lengthened.
Thus, sodium a-hydroxy-ii-butyrate affords a-methyl-
p-ethylsuceinic acid in 10% yield together with about
25% of ?i-butyric acid, higher monobasic acids
probably derived from dicarboxylic acids by loss of
carbon dioxide, and methane. Sodium a-hydroxy-
isovalerate does not give a dicarboxylic acid. The
main products are carbon dioxide, formic acid,
jsobutyl alcohol, saturated acids among which prop-
ionic acid is identified, and methane; isovaleric acid
could not be isolated. H. Wren.

Condensations of hydroxy- and keto-acids ;
p- and y-hydroxy- or -keto-acids and acids with
a tertiary hydroxyl group. G. R asttvajev (Ber.,
1928, 61, [5], 637—640; cf. A., 1926, 1124; 1927,
1053, 1054, and preceding abstract).—The production
of dibasic acids is not observed with the acids named
in the title. Thus sodium p-hydroxybutyrate in
aqueous solution at 245—250° in presence of nickel
and aluminium oxides and hydrogen under 56 atm.
gives »j.-butyric acid in about 35% yield accompanied
by carbon dioxide, formic and acetic acids, methane,
and a non-homogeneous liquid. Sodium Isevulate, at
a temperature not exceeding 230°, affords successively
y-hydroxyvaleric acid and valeric acid hi yield not
exceeding 20%. About 20% of the acid suffers
conversion into methane, carbon dioxide, and un-

S. G
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identified products;at 250°, this type of decomposition
becomes more marked, and the resulting solution,
mnhen acidified, deposits a tar. Sodium a-hydroxy-
j'sobutyrate yields 60% of isobutyric acid in addition
to methane, carbon dioxide, formic acid, and un-
identified products. H. Wren.

Influence of groups and associated rings on
the stability of certain heterocyclic systems.
IV. Substituted butyro- and valero-lactones.
S. 8. G. sircar (J.C.S., 1928, 898—903; cf. A., 1927,
756).—The observed rates of hydrolysis of the series
of butyro- and valero-lactones substituted in the
[3-position by the groups H,li; MeH; Et H;
Me, Me; Me, Et; Et, Et; cycZopentane, and cyclo-
hexane show that there is a general increase in
stability in the order given, but in the series of
butyrolactones the Me,H member is more stable than
the Et,H member, and there is a maximum of stability
at the Me,Et and Et,Et members, whilst in the
valerolactones the Me,H member is least stable and
the cycZopentane member shows maximum stability.
It is concluded that there is an “ optimum condition ”
of stability peculiar to each ring-system, its cxact
position being difficult to predict on the Thorpe-
Ingold modified strain theory alone. This indicates
the existence of other factors in deciding ease of ring-
formation and ring-stability.

The butyrolactones were prepared by heating the
silver salt of the glutaric acid with iodine (cf. Windaxis
and Klanhart, A., 1921, i, 392), and the valerolactones
by reduction of the glutaric anhydrides with sodium
and alcohol. The following are new: [3methyl-
butyrolactone, b. p. 88°/12 mm., fi-ethylbutyrolactone,
b. p. 99°/12 mm.; $-methyl-$-ethyltndyrolactonc, b. p.
98°/10mm.; fifi-diethylbutyrolactone, b. p. 117°/12mm;
fi-cyclopentanes®irobutyrolactone, b. p. 120—121°/
11 mm.; $-cyc\ohexanes'pirobutyrolaclone, b. p.
138°/11 mm.; $-methylvalerolactone, b. p. 90°/12 mm .;

ji-ethylvalerolactone, b. p. 104°/13 mm.; "-methyl-
fi-ethylvalerolactone, b. p. 122°/10 mm.; fifi-diethyl-
valerolactone, b. p. 143—144°/15 mm.; p-cyclo-

pentanesrpixovalcrolactone, b. p. 146°/12 mm.; and
p-cyclo/iemnespiroraZero/acicme, b. p. 158—159°/10mm.
The silver salts of the corresponding acids were
prepared. R. K. Cartlow.

Porphyrins. XVI. y-Chloro-ay-dimethyl-
itaconic acid. W. Kuster, H. Maurer, and K.
Packendorff (Z physiol. Chem., 192S, 172, 244—
250; cf. Kuster, Maurer, and Palm, A., 1926, 713,
1024).—Ethyl a-acetyl-afi-dimethylsuccinate (hydro-
lysis product of the imide, CgH 110 3N, from haeniato-
porpliyrin dimethyl ether) gives with phosphorus
pentachloride an acid chloride, from which by treatment
with sodium ethoxide and then with acid is obtained
in small yield y-chloro-ay-dimethylitaconic acid, m. p.
127° (decomp.). Distillation in a vacuum converts
this into the anhydride, m. p. 145°, b. p. 125°/15 mm.,
of y-chloroaticonic acid,
CH2CCI-CH(CO2H)-CHMe-CO2H; at ordinary press-
ure there is also formed the isomeric oily anhydride,
b. p. 210—225°, of a-methyl-P-(a'-chloroethyl)maleic
acid. The crystalline and the oily anhydrides are
converted by sodium and barium hydroxide, respect-
ively, into trans-y-chloroaticonic acid. m. p. 152°. The

ammonium salt of this acid and the products of addition

of 2 mols. of ammonia to the two anhydrides all

give on distillation an imide, m. p. 166°.
C.Hollins.

Methyl-B-hydroxyethylmaleic anhydride and
the hydrolysis of a-hydroxynitriles with sul-
phuric acid. I1l. W. Kuaster [with K. May, R.
Woif, A. Eberte, and G. Mandry] (Z. physiol.
Chem., 1928, 172, 230—243; cf. A., 1925, i, 922).—
Ethyl Il-acetylcycZopropane-l-carboxylate (thiosemi-
carbazone, m. p. 160°; p-bromophenylhydrazone., m. p.
131°) is converted into its cyanohydrin, which,
when heated with hydriodic acid (d 1-7) at 140—150°,
gives a less impure methyl-B-iodoethylmaleic an-
hydride (cf. loc. cit.), from which the barium salt and
thence the silver, copper, and calcium salts of methyl-
B-hydroxyethylmaleic acid are obtained pure. Hydro-
lysis of the cyanohydrin with concentrated sulphuric
acid water-cooled below 40° gives oily metliyl-$-
hydroxyethylmaleic anhydride (copper salt), which is
converted by boiling 10% sodium hydroxide into
a dibasic acid, CH 1005, subliming at 200°; the an-
hydride is accompanied by an oxidation product,
y-luydrox)j-$-carbelhoxy-y-carbamyl-i\-valeric acid, m. p.
127°. Ice-cooling during hydrolysis prevents form-
ation of this product.

The cyanohydrin, b. p. 114—117°/3 mm., of ethyl
ethylacetoacetate yields with 70% sulphuric acid an
amide-ester, a.-hydroxy-B-carbethoxy-tx.-methyl-n-valer-
amide, m. p. 121—122°, and a by-product, m. p. 116°.
From the cyanohydrin of ethyl acetylglutarate is
similarly obtained the corresponding di-oster-amide,
ethyl S-hydroxy-y-carbcthoxy-S-carbamyl-S-methyl-n-
hexoate, in. p. 101°, from which by hydrolysis with
40% sodium hydroxide a small amount of haematic
acid results; under other conditions, the y-carb-
ethoxy-group is also hydrolysed by sulphuric acid,
giving ethyl S-hydroxy-y-carboxy-S-carbamyl-S-methyl-
n-hexoate, m. p. 186°. Hydrolysis of ethyl cyano-
methylsuccinate (Kister and Hugel, A., 1923, i,
1207) with 85% sulphuric acid yields a compound,
CI0H 170 N, m. p. 146—147°, which loses no ammonia
when heated with 0-5—20% potassium hydroxide.
Ethyl y-cyanopcntane-ayS-tricarboxylate (ibid.) is
converted by 85% sulphuric acid into ethyl pentane-
yS-dicarboxylimide-a.y-dicarboxylate [ay-dicarbethoxy-
pentane-yS-dicarboxylimide]. C. Hollins.

Reducing power of chemically pure glycuronic
acid. G. scheff (Biochem. Z., 1928,194, 96—104).
—A method is described for determining the reducing
power of pure glycuronic acid and of the ammonium
salt of its menthol derivative, and comparison is
made with the reducing power of arabinose and
dextrose. No simple relationship, calculable from
the mol. wt., exists between the reducing powers of
dextrose and glycuronic acid (cf. A., 1927, 551).

P. W. Cilutterbuck.

Resolution of r-x-sulphodi-n-butyric acid. R.
Aniberg (Ber., 1928, 61, [B], 811—817; cf. A.,
1924, i, 832).—The preparation of barium v-ix-sulphbdU
n-butyrate (octa-, tri-, and semi-hydrates) is best
effected by dissolving the acid in barium hydroxide
followed by addition of an excess of the latter and
preservation of the solution for a few days. The
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salt is the most sparingly soluble of tlie possible
isomerides. To avoid isomérisation during crystall-
isation, sulphodibutyric or acetic acid must be added
to the salt until alkalinity completely disappears.
The r-acid can be resolved into its optical antipodes
by brucine, cinchonine, or cinchonidine. The alk-
aioidal salts arc derived from 2 mois, of base and 1
mol. of acid. With the two alkaloids first named,
the (-f)-acid gives the most sparingly soluble salts,
whereas with cinchonidine tho salt of the (—)-acid
separates. The homogeneous (—)-acid is, however,
isolated more conveniently and in better yield from
the mother-liquors of the precipitated brucine salt.
On account of the readiness with which the active
<x-sulphodi-?z-butyric acids undergo isomérisation their
isolation is a matter of considerable difficulty, and
the success of the operations depends on their sufficient
insolubility in comparison with that of the other
forms and their relative stability in anhydrous ether.
(-n)-a.-iSidphodi-n-bulyric acid has m. p. about 156—
160° (indefinite by reason of isomérisation), [*]g
[-107-9° in ether, 4-88-6° in acetone, [a]“ +84-4°
in absolute aleohoi. For the (-)-acid, [ajj} —106-7°
in ether, is recorded. (+)-Sulphodi-M-butyric acid
undergoes slow racémisation in moist ether.
H. Wren.

Kinetics of the transformation of the active
a-sulphodi-H-butyric acids. R. Ahlberg (Ber.,
1928, 61, [5], 817—826; cf. preceding abstract).—
The rate of racémisation of a-sulphodi-?t-butyric acid
in aqueous solution increases with the dilution to a
well-defined maximum for 0-likf-solutions, after which
it diminishes sharply. In solutions which are O-lJLf
with respect to the organic acid but also contain
0-01—2-01 mois, of hydrogen chloride per litre, an
ill-defined maximum rate of racémisation is observed
in presence of 0-01 mol. of hydrogen chloride; with
higher concentrations of mineral acid the rate of
inactivation falls steadily. O-lili-Solutions of the
acid partly neutralised by sodium hydroxide show
an indistinct maximal rate of racémisation if about
20% of the acid is neutralised ; with further addition
of alkali hydroxide the rate of racémisation falls
almost linearly with the decrease of free acid until
the completely neutral solutions are nearly stable.
If a portion of the a-sulphodi-H-butyric acid in
aqueous solution is replaced by the corresponding
molecular amount of orthophosphoric acid, the
velocity of racémisation remains unchanged or is
very slightly increased. H. Wren.

a-Ethyl-aa'-sulphodipropionic acid. R. Ani-
berg (Ber.,, 1927, 61, [5], 827—829).—A mixture
of the r-a-ethyl-aa'-thiodipropionie acids is oxidised
to a mixture of r-a-ethyl-aa'-sulphodipropionic acids
one of which can be isolated by means of its sparingly
soluble barium salt. This acid can be resolved into
its optical isomerides by brucine or quinine, thus
giving two of the four possible active acids. The
rate of racémisation of the acids in aqueous solution
has been studied. Among the sulphonic acids, in-
creasing mol. wt. causes rapid diminution in the rate
of inactivation. The following half-periods in hours
for approximately 0'2Af-solutions at about 25° are
recorded: a-sulpliodipropionic acid, 1-3; a-etbyl-
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aa'-sulphodipropionic acid, 2-3; a-sulphodi-jt-butyric
acid, 2-75; a-sulphodnsovaleric acid, 50.

Il. Wren.
Determination of acetaldehyde by different
methods. J. Wagner (Biochcm. Z., 1928, 194,

441—452).—Acetaldehyde, present in standard dilute
aqueous solutions or liberated from known amounts
of its hydrogen sulphite compound, its thiosemicarb-
azone, and from ¢/-lactic acid, is comparatively deter-
mined by the usual iodine titration, by the mercuric
oxide, and hydroxylamine sulphate methods. The
sulphite titration method may also be used for very
small concentrations of aldehyde.
P. W. Crutterbuck.

Acraldehyde. J. Pritzicer (Helv. Chim. Acta,
1928, 11, 445—448).—A criticism of the structure
assigned to the colouring matter forming the product
of interaction of acraldehyde, hydrogen peroxide,
and phloroglucinol (Pow’ick, A., 1924, i, 487).

Il. Burton.

Pyrogenic decomposition of mixed magnesium
carbonates. Preparation of ketones. D. Ivanov
(Bull. Soc. chim., 1928, [iv], 43, 441—447).—The
carbonated magnesium compounds obtained by the
action of carbon dioxide on magnesium aralkyl or
«-primary alkyl compounds at —20° (cf. A., 1925,
i, 503) after removal of the ether by distillation
afford (1) the hydrocarbon resulting from the
decomposition 2RX+Mg==R,R+MgX2 with (2)
the ketone from the secondary decomposition
R-C0-0-MgX+R-MgX=R-C0-R-MgX2+M g0; and
(3), mainlv, the ketone resulting from the decom-
position . 2R-C0-0-MgX=R-C0-R+MgX2-i-MgCO03,
the commencement of the third stage being usually
marked by the liberation of carbon dioxide. With
magnesium sec.-alkyl or aryl or liydroaryl compounds
the yields of ketone are poor and the decomposition
aSords mainly the corresponding ethylenic hydro-
carbon, water, carbon monoxide and dioxide. In
the case of the carbonated magnesium aryl compounds
the corresponding hydrocarbon is the chief product,
and dry distillation of the corresponding calcium or
barium salts affords the same products. Since
decomposition of the corresponding magnesium salts
at similar temperatures affords practically the same
yield of ketone, the mixed magnesium carbonates
are regarded as true salts of magnesium and probably
possess the symmetrical structure suggested by
Jolibois (A., 1912, i, 753) at high as well as at low
temperatures (cf. A., 1927, 961), and the decom-
position is to be represented : (R-C022Mg,MgX2=
R,COR+MgX2+Mg0+C02 The stability of the
carbonated compound is also dependent on the nature
of the halide, the temperature of decomposition
being lowest with the iodides and highest with the
chlorides. The reaction is, however, best effected
with the chlorides or bromides, these affording
crystalline carbonates, whereas those derived from
sec.-bromides or iodides are oily products. The
following ketones have been prepared in this way,
the yields and temperature of decomposition being
indicated : acetone, 330—360°, 157% (59% from
magnesium acetate); diethyl ketone, 340—360°,
70% (74% from the propionate); di-n-propyl ketone,
330—340°, 70% ; di-w-butyl ketone, 360—380°, 63%



620

(from the chloride), 50% from the bromide at 330—
340°; diisoamyl ketone, 390—400°, 43%: from the
chloride, 35% at 370—390° from the bromide; di-
«'sopropyl ketone, 350—390°, 35%, diisobutyl ketone,
360°, 28%; di-sec.-butyl ketone, 340—350°, traces;
dibenzyl ketone, 370° 57% (60% from magnesium
phenyl acetate at 370—380°); dihcxyl ketone, 390—
410°, traces; benzophenone, 460—500°, 6% (30%
from magnesium benzoate); di-p-tolyl ketone, 450°,
traces. The following m. p. are recorded for tho
anhydrous (probably basic) magnesium salts : acetate,
357°; n-propionate, 286°, n-biityrate, 275°; n-valer-
ate, 258°, isovalerate, 224°, benzoate, 320°, hexahydro-
benzoate, 492°. R. Brightman.

Dioximes. XLVIIl. I. De Paorini and A.
Imberti (Gazzetta, 1928,58,196—202).—The method
of proparing hydroxyglyoximcs previously described
(cf. A., 1926, 850; 1927, 135) is extended to the
preparation of aminohydroxytrioxime,
NH,-C(N-OH)-C(N-OH")-C(N-OIIl)-OH (described by
Wieland and Hess, A., 1909, i, 370, as tsonitroso-
malonohydroxamie acid amine-oxime). Ethyl
oximinocyanoacetate, prepared by treating a mixture
of ethyl cyanoacetate and aqueous sodium nitrite
solution with dilute hydrochloric acid, when treated
in methyl-alcoholic solution with hydroxylamine and
alcoholic ammonia solution, yields tho ammonium
salt of aminohydroxytrioxime, of which the hydro-
chloride has new m. p. 156° (decomp.), and the tetra-
acetyl derivative, m. p. 179°. The above ammonium
salt when heated in dilute sulphuric acid yields
3-amino-4-oximino-l : 2 : 5-isooxazolone (cf. Wieland
and co-workers, A., 1909, i, 370, 610; 1912, i, 83S),
which forms a monobenzoyl derivative, m. p. 193°
(decomp.). The aminoglyoximecarboxylic acid, ob-
tained by Wieland and Hess (loc. cit.) by tho
action of barium hydroxide on the amino-oximinoiso-
oxazolone, is synthesised by the action of hydroxyl-
amine on oximinoeyanoacetic acid, and has m. p.
170° (decomp.). Its ammonium salt, m. p. [+ H a0]
114—115°, and silver salt arc described; it is con-
verted by acetic anhydride into acetoximinoeyano-
formamide (Wieland and Gmelin, A., 1909, i, 610).

E. W. Wignall.

Structure of carbohydrates. W. N. Haworth
(Helv. Chim. Acta, 1928, 11, 534—548).—A lecture
delivered to the Swiss Chemical Society.

H. Burton.

Ultra-violet spectrograms of carbohydrates.
V. Henriand s. A. Schou (Z. physiol. Chem., 192s,
174, 295—299).—Absorption experiments with dex-
trose solutions show that the absorption is less with
purer dextrose preparations, and preparations which
give much less absorption than that recorded by
Niederhoff (A., 1927, 396, 724) are readily obtained.
W ith the purest dextrose used, there is no detectable
absorption at 2800 A. and the absorption can be
measured only below 2210 A. In the solutions
where the absorption at 2800 A. can be measured, the
values are less than one twentieth of those obtained
by Niederhoff, and a comparison with the absorption
coefficients of acetone leads to the conclusion that
less than 1 in 300 of the molecules present in the
dextrose solution have the carbonyl form. The form-
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ation of an absorption band at 2800 A. in dextrose
solutions is dependent on the pa, temperature, and
time; tho band can bo detected at pavalues as low as
7-0 in phosphate-buffered solutions. A.Wormarr.

Ultra-violet absorption of carbohydrates. P.
Niederhoff (Z. physiol. Chem., 1928, 174, 300—
301).—The absorption band at 2800 A. of reducing
sugars in aqueous, especially alkaline, solution is not
due to impurities as suggested by Kwiecinski and
Marchlewski (A., 1927, 1056) and by Henri and
Schou (preceding abstract). The decreaso in the
selective absorptive power of dextrose or galactosc
on recrystallisation from alcohol is not due to the
removal of impurities, since the mother-liquors show
no selective absorption. Also, reducing sugars show
a selective absorption, whereas sucrose does not.

A. Wormall.

Reactions between sugars and amino-acids.
G. Quagliarietlo and P. de Lucia (BO“ soc. ital.
biol. sperim., 1927, 2, 26—30; Chem. Zentr., 1927,
ii, 2179).—A study of the effect of glycine on tho
rotation of aldehydic sugars, with which it forms
compounds. The largest reduction (50%) is observed
with mannose. With dextrose, the maximal fall of
rotation varies with pu; 0% at pa 8-46, 37% at S-95,
17-57% at 9-1, 50% at 9-5, 99% at 10-4. Simul-
taneously, the f. p. is changed. A. A. Eildridge.

[Preparation of] i-arabinose. E. Anderson
and L. Sands (Org. Syntheses, 1928, 8, 18—21).—
The authors’ method (B., 1926, 169) for the prepar-
ation of Z-arabinose from mesquite gum is modified.

A. A. Eldridge.

Rhamnosan. 11. Voger (Helv. Chim. Acta,

1925, 11, 442—A444).—When rhamnose is heated at

gtt 150—155°/15—16 mm., there is
0<j I formed a rhamnosan (annexed for-
"?H mula), m. p. 90°, [a]D-f 2-5° in water
9H-OH (diacetate, m. p. 102—105°, [a]D +
(pH-OH 30-47° in chloroform), which when
CHMe— boiled in aqueous solutionregenerates

rhamnoso. This rhamnosan differs
from that described by von Lippmann (A., 1925, i,
366). H.Burton.

Oxidation of dextrose in alkaline solution by
air or oxygen with formation of carbon
monoxide. M. Nictoux (Compt. rend., 1928, 186,
1218—1220).—A measured volume of oxygen or air
was passed into an evacuated flask containing dex-
trose in dilute alkaline solution at tho required
temperature. Carbon monoxide and dioxide were
formed in amounts varying with temperature,
alkalinity, and time of contact of the solution with
oxygen. J. D. Eurton.

Oxidation of Isevulose in absence of oxygen.
F. Auber and L. Genevois (XII Int. Cong. Physiol.,
1926, 11—12; Chem. Zentr., 1927, i, 2724—2725).—
In anaerobiosis, kevulose reduces certain dyes, the
rate of reduction of 10-3—10~GY-methylcnc-bluo solu-
tion being independent of the dye concentration, but
increasing with increased pa value and Isevulose
concentration. A. A Eirdridge.

Ketonic nature of «-glucoheptulose. G. Ber-
trand and G. Nitzuerg (Compt. rend., 1928, 186,
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1172—1175).—Sorbose bacteria grown on yeast with
addition of a-glucoheptitol give rise to a crystalline
reducing sugar, C7111407, named a-glucoheptidose.
The sugar when heated with dilute hydrochloric acid
in presence of orcinol, phloroglucinol, or rcsorcinol
gives definite colour reactions, a characteristic of
some ketonic sugars. The reducing power of the
sugar is unaffected by treatment with bromine in
aqueous solution. A further proof of its ketonic
naturo is given on reduction with 2-5% sodium
amalgam in faintly acid solution, to prevent isoméris-
ation at a temperature not above 35°, two products,
glucoheptulitol, m. p. 144°, and a-glucoheptitol, being
obtained. J. D. Fulton.

Thiocellobiose and thiocellobiosides. F.
Wrede and 0. Hettche (Z. physiol. Chem., 1928,
172, 169—178).—Cellobiose bromide hepta-acetate in
hot alcohol reacts with methyl-alcoholic potassium
disulphide to give dicellobiosyl disuljohide tetradeca-
acetate, m. p. 271—273°, [a]',; —79°, which is hydro-
lysed by methyl-alcoholic ammonia to dicellobiosyl
disulphide, decomp. 165—170°, [a]* —90-8°, or is
reduced and acetylated by zinc dust and acetic
anhydride to thiocellobiose octa-acetate, m. p. 205°,
[a]é —13°. Thiocellobiose hepta-acetate, m. p. 197°
(clear at 220°), [a]“ —12-6°, obtained by réduction
.of the disulphide tetradeca-acetate in phenol bj7
aluminium amalgam and aqueous-alcoholic acetic
acid, gives by méthylation with diazomethane the
methyl ether hepta-acetate, m. p. 200°, [«]* -20-2°,
from which methylthiocellobioside, m. p. 220°, [a]“
—31°, is prepared by hydrolysis; the ethyl ether
hepta-acetate, m. p. 193°, [a]fj -26-7°, and ethylthio-
cellobioside, m. p. 219°, [a]® —37-7°, are similarly
obtained. Thiocellobiose, C12H22010S, prepared from
the octa-acetate and methyl-alcoliolic ammonia,
sinters about 110°, and in 50% alcohol shows [a]“
-33-3°, changing to + 14-8° in 6 days; the silver
salt gives, by treatment with methyl iodide followed
by acétylation, the above methyl ether hepta-acetate.

G. Hollins.

Quantitative hydrolysis of starch by buffered
taka-diastase. [Determination of starch.] 1. D.
Cottins (Science, 1927, 66, 430—431).—When 50 c.c.
of 0-3% starch solution are kept at 40° for 36 hrs.
with 1 c.c. of 10% taka-diastase and 5 c.c. of acetate
buffer (pa 5-0), dextrose values representing 98-5—
101-1% hydrolysis are obtained. Reduction of the
concentration of taka-diastase to 0-75 did not decrease
the amount of dextrose formed ; with 0-5 the dextrose
value was 95-6—99-0. A phosphate buffer at pB
4-5 gave 100-1% of dextrose. A. A Eldridge.

Structure of the crystalline component of
cfulose. K.H.Meyer and H. M ark (Ber., 1928,

- F*P593—614).—The determination of the struc-
ture is based on the following considerations : (1)
Cellobiose can be obtained in 60% yield from cellulose
under conditions which do not permit the formation
ot cellobiose from dextrose; (2) cellobiose has the
constitution assigned to it by Haw’orth and co-
workers; (3) the crystalline component of cellulose
has an elementary cell of which the edge in the direc-
tion of the libre axis is 10-3 A. long, whereas the
length of the other edges is 7-9 and 8-7 A.; the
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smallest possible elementary cell contains four
glucose residues. From these considerations it is
deduced that the cellobiose residues are oriented in
the direction of the fibre axis and are united to one
another by glucosidic oxygen bridges. In the space-
groups C2 173 and T4, a configuration can be elucid-
ated which explains the axinl ratios and the most
important intensity effects. The conclusion is reached
that about forty dextrose residues in the amylene-
oxide ring form are united by j3-glucosidic linkings
in the 1:4-position to a straight, extended, main-
valency chain. About forty to sixty of such chains
aro arranged parallel to one another and united by
“micellary forces” to a cellulose particle. This
conception is shown not only to be compatible with
the established facts of cellulose chemistry and its
Réntgen analysis, but also to afford a ready explan-
ation of the processes of esterification, swelling, and
dissolution. H. Wren.

Sulphuric esters of cellulose. W. Traune, B.

Brlaser, and C. Grunert (Ber., 1928, 61, [B], 754—
767).—Cellulose, in the form of filter-paper dried at
100° in a high vacuum until constant in weight,
absorbs sulphur trioxide vapour with avidity from a
mixture of the latter with air. If the cellulose has
absorbed only 50—75% of its wecight of sulphur
trioxide, the product is directly converted into its
potassium salt by cautious neutralisation with
potassium hydroxide. If greater absorption lias
occurred, the product is treated with water, followed
by lead hydroxide or carbonate in amount slightly
greater than is required to neutralise the free sulph-
uric acid. The slight excess of lead is removed as
lead sulphide and the clear solution is neutralised with
potassium hydroxide. Potassium cellulose trisulphate-
A crystallises readily from the solution in yield of
about 65%. It is amorphous and yields colloidal
solutions in water. The copper number is 2-5—4-0.
In aqueous solution it has [a]D —5-5° to -6-5°.
The neutral, aqueous solutions are very stable when
boiled; addition of hydrochloric acid causes gradual,
quantitative elimination of sulphuric acid and the
solution acquires strong reducing power compatible
with the quantitative production of dextrose.
Towards alkali hydroxides the salt A is very stable.
Regeneration of cellulose from it has therefore not
been accomplished. Solutions of the salt do not
give a precipitate with silver nitrate, only a turbidity
with lead acetate, and marked precipitates with basic
lead acetate, nitron, and barium chloride. If the
mother-liquors from the preparation of the salt A,
which has every sign of homogeneity, are concen-
trated, potassium cellulose trisulphate-B,
CeH 70 X(S0X)3, separates in very varying amount;
it has [a]D+1° to +7° in aqueous solution, copper
number 8—9, and probably contains a varying
proportion of the salt A.

Pre-addition of cellulose sulphate to solutions of
sulphates acidified with hydrochloric acid inhibits
completely the separation of barium sulphate after
addition of barium chloride within certain limits;
inhibition appears to be due to the formation of
colloidal barium sulphate rather than to the production
of complexes. Similar observations are recorded for
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lead iodide, silver chromate, and mercurous chromate.
In the case of sparingly soluble salts, such as potassium
perchlorate, the habit of the precipitate is frequently
greatly modified by the presence of potassium cellulose
trisulphate.

If preparations of cellulose which have absorbed
considerably more than 3 mols. of sulphur trioxide
are preserved, a homogeneous, transparent, brown,
viscous mass is obtained which dissolves without
residue in water or alcohol. Such products when
treated with water and neutralised with potassium
hydroxide afford little or no potassium cellulose
trisulphate-U, and the solutions when evaporated
deposit a material containing much potassium cellulose
tetrasulphate, C6H6Q5S0,K)4, probably usually ad-
mixed with a little salt B. The tetrasulpliate is not
a derivative of cellulose, since in its formation a ring
of the anhydro-sugar is necessarily ruptured.

Wood is also converted by sulphur trioxide into
potassium cellulose trisulphate-/! if the product is
worked up immediately; if, however, it is preserved
and a large excess of sulphur trioxide is used, the
product is almost completely soluble in water, the
lignin also appearing to be converted into water-

soluble substances. H. Wren.
Constitution of pine lignin. VII. B-Ligno-
sulphonic acid. P. Krason (Ber., 1928, 61, [5],

014—615; cf. A., 1920, i, 821).—a-Lignosulphonic
acid is removed from the liquors by @naphthylamine
hydrochloride and the filtrate is treated with lead
acetate; the precipitate is decomposed by hydrogen
sulphide. The [3-lignosulphonic acid thus obtained
is treated with a further portion of naphthylamine
to remove residual x-lignosulphonic acid and then
successively with barium hydroxide and sulphuric
acid. It is probable that the (3-acid contains a
combination of coniferaldehyde and coniferyl alcohol
of the type, R-CH(OH)-OCHZR and formula
CIHIgO,;; it is impossible for the corresponding
hydrosulphonic acid to yield an internal naphthyl-
amine salt. The naphthylamine salt of the (3-acid
to which the structure CIH180TH2503,2C10H;-XH2
has been ascribed (A., 1923, i, 187) probably has the
composition C19H 1806,H2503,2C10H /N H 2,H20.
H. Wren.

Primary amines from Grignard reagents and
monochloroamine. G. H. Coteman and c. R.
Hauser (J. Amer. Chem. Soc., 1928, 50, 1193—
1196).—When monochloroamine (cf. Marckwald and
Wille, A., 1923, ii, 558) is treated in ethereal solution
at 0° with excess of Grignard reagent, RMgX (R
being methyl, ethyl, »-propyl, «-butyl, tsoamyl,
phenyl, benzyl, or [3-phenylcthyl and X, chlorine,
bromine, or iodine), SO—90% of it is converted into
primary amine and ammonia. The yield of primary
amine, which increases as that of ammonia decreases,
is greatest for the same radical R when X is chlorine
and least when X is iodine. Magnesium benzyl
chloride gives S5% of benzylamine, whilst magnesium
phenyl iodide gives 95-6% of ammonia with benzene,
ehloro- and iodo-benzene, and diphenyl.

H. E. F. Notton.

Derivatives of tetramethylenediamine, pyrrol-

idine, and y-aminobutyric acid. W. Kiel (Z
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physiol Chem., 1927, 171, 242—251).—Whereas
aS-dibromobutane and S-iodo-n-butylamine react with
primary and secondary amines to form pyrrolidine
ring systems, and with tertiary amines, forming the
corresponding substituted tetramethylenediamine,
y-chloro(or -bromo)-n-butyronitrile reacts equally
characteristically with ammonia, and with mono-,
di-, and tri-methylamine, without ring formation in
all cases. The following substances are described :
y-amino-n-butyronitrile [chloroaurate, m. p. 154°
(decomp.)] ; y-methylamino-n-butyronitrile, b. p. 173°
[hydrochloride, m. p. 162°; chloroaurate (+H 20);
mpicrate’] ; y-dimethylamino-n-bulyronilrile (chloroaurate,
m. p. 129°; picrate, m. p. 120°); trimethyl-y-cyano-
propylammonium picrate, in.,p. 126°, and chloroaurate.
Hydrolysis of y-dimethylamino-n-butyronitrile with
hydrochloric acid affords the hydrochloride of y-di-
methytamino-n-butyric acid, isolated as the chloro-
aurate, m. p. 142°. The latter is also obtained by
heating y-iodo-«-butyric acid with alcoholic dimethyl-
amine, treating the resulting iodide with thallium
hydroxide and the latter with hydrochloric acid and
auric chloride. Reduction of y-methylamino-?!-
butyronitrilc with sodium and alcohol gives the
known S-methvlamino-n-butylamine, analysed as the
chloroaurate. The similarly obtained S-dimethyl-
amino-w-butylamine gives a chloroaurate, m. p. 175°
a chloroplatinate, decomp. 216°, and a picrate. m
AW'-Dimethylputrescine  (methyl-8-methylamino-?i-
butylamine) is conveniently prepared from tetra-
methylenediamine hydrochloride and formaldehyde
in presence of aqueous calcium chloride. It was
identified as the chlorojilaiinate, m. p. 237°. Tri-
mcthyl-S-ainino-n-butylamnionium chloroaurate, chloro-
platinate, and picrate were obtained from trimethyl-
amine and S-iodo-?i-butylamine hydriodide.

Rapid dry distillation of iY”v-dimcthylputrescinc
hydrochloride gives 1-methylpyrrolidine. The meth-
iodide of the latter is obtained from 8-iodo-n-butyl-
amine hydriodide and cold alcoholic dimcthylamine.

J. Stewart.

Complex salts of bivalent platinum with
a[3y-triaminopropane. F. G. Mann (J.C.S., 1928,
890—898; cf. A, 1927, 754).—When potassium

chloroplatinite was treated with a(sy-triaminopropane
trihydrochloride, co-ordination occurred between the
metal and the a- and (3-amino-groups of the amine,
giving dichloro(triaminopropam-y-monohydrocMoride)-
platinum monohydrate,
[CIPtNH2-CH2-CH(XH2)-CH,-NH2HCI]JH20, m. p.
290—291° (decomp., darkening at 2S0°). This com-
pound is similar in type to the platinic compound
previously described \loc. cit.), and its constitution
was verified by resolution into optically active forms
by fractional crystallisation of the bromocamphor-
sulphonates, which were then reconverted into the
hydrochlorides. &-Dichloro(triaminopropane-mono-
<l|-bromocamphor---sidphonate)platinum  monohydrate,
+522°, the l-base \-sulphonate,\M”" A —524°,
d -diehloro(triaminopropane-monohydrochloride)platin -
urn, +195°, and the I-monohydrochlorult,
—192°, were prepared. Dichloro(triamino-
propane - mono - d - camphor - i3- sidphonate)platinum,
[i¥]"8 +61°, gave no satisfactory resolution. The
monohydrochloride yielded with oxalic acid dichloro-
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(Iriaminopropana-y-monohydrogen  oxalate)platinum,
in. p. 216—217° (decomp., darkening), and with
ammonia monochlorotriaminopropaneplatinous mono-
cliloride, [CIPtNH2-CH2CH(NH2)-CH2-NHZ2|CI, m. p.
282—283° (decomp.). When potassium chloro-
platinite was treated with free triaminopropane,
co-ordination occurred, and two new types of com-
plex salts were separated. Treatment of the solution
with acetic acid and potassium thiocyanate yielded
bis{triaminopropane-y-monothiocyanate,)platinous  di-
thiocyanate,
[Pt{NH2-CH2(|H;(NH2)-CH2-NH2HCNS}2](SGN)2,
m. p. 177—178°, of the same type as the cupric com-
pound previously described (A., 1926, 1234). This
should exist in racemic and m&so-forms by virtue of
two asymmetric carbon atoms, and probably the
meso-form should be resolvable by virtue of the
tetrahedral configuration about the platinum, but
recrystallisation of  bis(lriaminopropane-y-mono-d-
bromocamphorsidplionate,)plalinous di-d-bromocamphor-
sulphoriate trihydrate, -f-1340°, gave no evidence
of resolution. If the solution obtained from potassium
chloroplatinite and triaminopropane was treated with
potassium iodide, bis(triaminopropane)platinous di-
iodide, [Pt{NH2-CH2-CH(NH2)-CH2-NHZ2]12, m. p.
266—267° (decomp.), was formed. The dibromide,
m. p. 270—271° (decomp.), was also prepared, and
from this the dipicrate, which deflagrated when heated.
These compounds appear to be a new type in which
bivalent platinum has a co-ordination number of 6.
The constitution is discussed. Ammonium chloro-
palladite and triaminopropane trihydrochloride
yieldeddichloro[triaminopropane-y-monohydrochloride)-
palladium, m. p. 279—280° (decomp.), unstable in
hot water. Triaminopropane trihydrogen trioxalate
monohydrate, m. p. 173—174° (decomp.), is described.
R. K. Callow.

Oxidation of amino-acids. 1. Effect of tem-
perature on the oxidation of amino-acids by
animal charcoal. Il. Effect of amines. S.
Toyoda (J. Biochem. Japan, 1927, 7, 209—216,
217—225).—The greatest oxidation of glycine in the
Warburg charcoal model occurs at the body-temper-
ature. Amines retard the rate of oxidation of amino-
acids on charcoal to an extent dependent in homolog-
ous series on the length of the chain.

Chemical Abstracts.

Isomeric glycylglycine-Arcarboxylic acids. F.
Wessely and E. Komm (Z. physiol. Chem., 1928,174,
306—318).—Hydrolysis of hydantoin-3-acetic acid
with jV-sodium hydroxide yields glycylglycinc-jV-carb-
oxylic acid, m. p. 204-—206° (decomp.), for which the
formula CO(NH>CH,'CO,,H), (I) is suggested in
contrast to CO2H-NH:CH2 Q04JSTH-CH2-CO0,,H (I1) and
COH-NH-CH2-C(OH):N-CH2-COX (in)," given by
Fischer and Fourneau (A., 1901, i, 675) and by
Leuchs and co-workers (A., 1907, i, 770; 1908, i, 723;
1925, i, 1248), respectively. Support for this hypo-
thesis is given by the fact that hydantoin-3-acetic acid
under the influence of ammonia yields a diamide
identical with that formed from ammonia and
carbonylbisglycine ester; also the ester of the
glyeylglycine-iV-carboxylic acid is identical with that
synthesised from carbonyl chloride and glycine ester.
The carbonylbisgiyeinc ester obtained from the acid
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formed by the alkali hydrolysis of hydantoin-3-acetic
acid has m. p. 147°, but after recrystallisation from
water the m. p. falls considerably (even as low as 129°).
This alteration in m. p. is not due to differences in the
size of the crystals, and the analytical values show
no alteration. Similar changes occur on recrystallis-
ation from alcohol and ether or from benzene. Treat-
ment of the crude product of carbonylbisglycine ester
(m. p. 147°), or a recrystallised product with lower
in. p., with hydrochloric acid in alcohol or ether
yields a substance, m. p. 148—149°, which undergoes
no change on recrystallisation. It is considered
improbable that a change occurs on recrystallisation
corresponding with a conversion of the ester of (I) into
thatOf(“) Or(”l) A. Wormall.

Formation of guaninido-compounds by the
action of guanidine on amino-esters. I,
Formation of creatinine from sarcosine ethyl
ester and guanidine or cyanamide, and of <l1-2-
imino-4-keto-5-p-hydroxybenzyltetrahydrogly-
oxaline from di-tyrosine ethyl ester and
guanidine. E. Abderhatden and H. Sicker (Z
physiol. Chem., 1928,175, 68—74; cf. this vol., 511).
—Guanidine (and less easily cyanamide) reacts with
sarcosine ethyl ester [ethyl methylaminoacetate] to
give creatinine. From ¢/-tyrosine ethyl ester and
guanidine there is obtained 2-i?nino-4-kelo-o-p-hydr-
oxybenzyltetrahydroglyoxaline, m. p. 257—263°. The
mechanism of the reaction is discussed.

C. Hollins.

Benzylidenecreatinine and related compounds.
B. H. Nicotet and E. D. Campbert (J. Amer. Chem.
Soc., 1928, 50, 1155—1160).—Acetyl-5-benzylidene-
creatinine (cf. Erlenmeyer, A., 1895, i, 310), prepared
by an improved method, is hydrolysed by acids to
o-benzylidenecreatinine (dihydrochloride), which is
reduced by hydriodic acid to 5-benzylcreatinine (cf.
Hennig, A., 1913, i, 1106; Greenwald, A., 1925, i,
839). This is hydrolysed by barium hydroxide, first
to 5-benzyl-I-mcthylhydanloin, m. p. 106°, then to
a-methylamino-P-phenylpropionic acid (Fischer and
Lipschitz, A., 1915, i, 242), the yield of which from
creatinine is 22% of the theoretical. Benzylidene-
creatinine (1) is similarly hydrolysed to 1-methyl-
5-benzylidenehydantoin, m. p. 193—194°, which is also
formed from benzaldehyde and 1-methylhydantoin,
and is methylated by sodium hydroxide and methyl
iodide to 1 :3-dimethyl-5-benzylidenehydantoin, m. p.

92°. Methylation of (I) affords methyl-o-benzylidene-
CO-CICHPh

creatinine, |  ~NMe, m. p. 129°, which is hydrolysed
NH-GNMe

to I-methyl-5-benzylidenehydantoin. Attempts to
condense methylcreatinine, or an (?) isomerised
product obtained from this by ring opening and
reclosure, with benzaldehyde were unsuccessful (cf.
Kunze, A., 1911, i, 21). H. E. F. Notton.

Compound of carbon monoxide with “ ferro-
cysteine ” and its decomposition by light. W.
Cremer (Biochem. Z., 1928, 194, 231—232).—The
compound obtained by the reaction of carbon mon-
oxide with a mixture of ferrous sulphate and cysteine
in which 1 atom of iron combines with 2 mols. of
carbon monoxide (cf. this vol., 315) is decomposed by
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light, but it may be distinguished from the corre-
sponding compound of carbon monoxide and hieroin,
which is similarly decomposed, by its absorption
Spectrum. P.W .Crutterbuck.

[Preparation of] ethyl cyanoacetate. J. K. H.
Ingtis {Org. Syntheses, 1928, 8, 74—76).

Action of organo-magnesium derivatives on
some oxamides. R. Babre (Ann. Chim., 1928,
[x], 9, 204—275).—Partly an account of work already
published (A., 1927, 447). The following is new.
The a-form, m. p. 140—141°, of propionylformdiethyl-
amide semicarbazone is converted by hydrochloric
acid into the stable fi-form, m. p. 170—171°. Pro-
pidnijlformdiethylarnide, phenylhydrazone and p-nitro-
phenylhydrazone have m. p. 101—102° and 124—125°,
respectively. Magnesium butyl bromide and ethyl
diethyloxamatc react at —15° to form n-valeryl-
formdiethylamide (90%), b. p. 120—122°/11 mm.
(semicarbazone, m. p. 163°), hydrolysed by hydro-
chloric acid to a-Icetohexoic- acid, b. p. 93—94°/
14 mm. (oxime, m. p. 140°; phenylhydrazone, m. p. 89°;
semicarbazone, m. p. 200°). Ethyldiethyloxamate and
magnesium phenyl bromide (1-6 mols.) at —15° give
benzildiethylamide (63%), m. p. 95—96° (cf. McKenzie
and Duff, A., 1927, 755), and benzoylformdiethylamide
(15%), b. p. 183—185°/18 mm. (semicarbazone, m. p.
204—205°). When 2 mols. of the Grignard reagent
are used 63% of the keto-diethylamide is obtained.
Magnesium benzyl chloride and ethyl diethyloxamate
furnish z-hydroxy-fi-phenyl-ci-benzytyropiondiethylamide
(15%), m. p. 119° and phenylacetylformdiethylamide
(70%), b. p. 155—157°/7 mm. (semicarbazone, m. p.
211—212°), hydrolysed to phenylpyruvic acid, m. p.
155°

The product of the action of diethylamine on
magnesium ethyl bromide converts ethyl oxalate into
tetraethyloxamide, b. p. 142°/4 mm., m. p. 31—32°.
This reacts with magnesium ethyl bromide (3 mols.)
in ether to form <x-diethylaminobutyrdiethylamide
(20%), b. p. 98—99°/3 mm. (picrate,m. p. 114—115°),
also obtained from diethylamine and a-bromobutyr-
diethylamide, together with propionylformdiethyl-
amide (70%). In benzene the corresponding amounts
are 36% and 55%, together with 1% of dipropionyl
[disemicarbazone, m. p. 285° (decomp.)], whilst in
toluene, with mechanical agitation, the percentages
are 60 and 2S. W ithImagnesium ethyl iodide in benz-
ene, the product is mainly the keto-dietliylamide.
Tetraethyloxamide and magnesium phenyl bromide
(4 mols.) in toluene give diethylaminodiplienylacetdi-
ethylamide (75%), b. p. 182—184°/3 mm. [perchlorate,
m. p. 177° (decomp.)], easily hydrolysed by acid or
alkali to benzildiethylamide.

The reaction between magnesium alkyl and aryl
halides and the iminoehloride from oxanilide yields
mainly resinous products. H. Burton.

[Preparation of] acetamidine hydrochloride.
A. W. Dox (Org. Syntheses, 1928, 8, 1—3).

[Preparation of] allyl cyanide. J. V. Sutniew-
ski and P. L. saizberg (Org. Syntheses, 1928, 8,
4—6).

[Preparation of] y-chlorobutyronitrile.
C. F. H. A11en (Org. Syntheses, 1928, 8, 52—53).
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Oxidation of alkali cyanides by permanganate.
H. Gatr and G. Lehmann (Ber.,, 1928, 61, [jB],
670—675).—During the direct oxidation of potassium
cyanide by potassium permanganate in strongly
alkaline solution, approximately two equivalents of
oxygen are used for each molecule of cyanide; the
reaction is very tedious and is accompanied by many
side changes, so that it is useless for analytical
purposes. Addition of copper sulphate greatly acceler-
ates the oxidation, so that alkali cyanide may be
oxidimetrically determined as follows. The solution
of the cyanide is treated successively with potassium
hydroxide (about 30%, 20 c.c.) and copper sulphate
(5%, 20 c.e.). After addition of permanganate it is
warmed for 5 min. at 60°, after which excess of the
oxidising agent is determined by oxalic acid. It is
essential that the cold and hot solution should exhibit
the pure green colour of the manganate. If the latter
disappears when the solution is warmed, more perman-
ganate may be added. If, howrever, permanganate
remains (shown by the blue colour of the solution), the
following “ cold titration ” method must be used.
The cyanide is treated with alkali hydroxide and
copper sulphate as described above and then with
so much permanganate that the solution has a pure
blue colour ; excess of permanganate is immediately
titrated with oxalic-sulphuric acid solution. In place
of oxalic acid, acidified ferrous sulphate solution may
be employed. The successful use of permanganate in
tliis coimexion depends on its immediate conversion
into manganate ; if reaction occurs slowly, apparent
consumption of permanganate ensues, due to its
decomposition in alkaline solution. Manganate is
used in the determination of cyanide by adding
potassium hydroxide (about 30%, 20 c.c.) and copper
sulphate (5%, 20 c.c.) to the solution of the cyanide
followed by an excess of manganate solution. The
mixture is heated nearly to boiling over a free flame,
wiiereby the green colour must persist. Excess of
manganate is titrated by ferrous sulphate or oxalic
acid. The preparation of pure potassium cyanate is
described in detail. H. Wren.

Grignard’s reaction. J. Meisenheimer (Ber.,
1928, 61, [jB], 708—720).—The magnesium alkyl
halide produced by the action of magnesium on alkyl
halide may be determined by decomposing a measured
volume of the ethereal solution with water and a
known excess of standard nitric acid and titrating the
unused acid (cf. Gilman and others, A., 1923, ii, 272).
The ionic halogen is also determined by Volhard’
method. In the case of the exclusive formation of
magnesium alkyl halide, the ratio nitric acid : silver
nitrate is 1:1. The method is trustworthy only if
moisture and atmospheric oxygen are excluded as far
as possible during the preparation of the reagent. For
some unexplained reason, great dilution of solutions of
magnesium methyl or ethyl iodide with ether pre-
viously to titration causes a very marked alteration
in the ratio I':OH', although the sum, I'+OH"', is
influenced but little if at all.

The composition generally assigned to magnesium,
alkyl halides is deduced from Tschelinzev’s colori-
metric measurements and not previously controlled
by analyses. Magnesium a-naphthyl bromide has been
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isolated as a crystalline trietherate, MgC1H 7-Br,3Et20,
which readily loses 1 mol. of ether, forming5the
non-crystalline dietherate.

Ethereal solutions of magnesium ethyl iodide, when
preserved, slowly deposit crystals of magnesium
ethoxyiodide monoetherate owing to oxidation by the
atmosphere; if moisture is also present, tho deposit
is mixed with magnesium iodide dihydrate. If a
current of air is rapidly passed through the solution,
the precipitate consists of more highly basic magnesium
salts. Magnesium ethoxyiodide is readily obtained
crystalline by addition of the calculated amount of
anhydrous ethyl alcohol to an ethereal solution of
magnesium methyl or ethyl iodide, methane or ethane
being vigorously evolved. Auto-oxidation of magnes-
ium methyl iodide solutions proceeds less smoothly,
whilst magnesium ethyl bromide affords magnesium
hydroxybromide etherate instead of the expected
ethoxybromide.

The crystalline precipitates obtained by Zere-
witinov from solutions of magnesium methyl iodide in
amyl ether evolve little methane when treated with
water and appear to consist mainly of magnesium
iodido diamyletherate with varying amounts of
magnesium methyl iodide (? diamyletherate) and
decomposition products. If dry air is passed through
tho solution, crystals are gradually formed which have
approximately the composition of magnesium meth-
oxyiodide monoamyletherate and correspond most
closely with Zerewitinov’s magnesium methyl iodide
monoamyletherate in properties. When magnesium
reacts with methyl bromide in presence of a regulated
amount of amyl ether, tho precipitate formed appears
to consist of 80-5% of magnesium methyl bromide
semiamyletlierate, 23-3% of magnesium bromide
semiamyletherate, and 1-7% of magnesium oxide.

0-Chloro-y-chloro-71-propylbenzene could not be
caused to react with magnesium in ethyl ether under
any conditions. Since p-dibromo- and p-di-iodo-
benzene are active, whereas jj-dichlorobenzene is
indifferent, it is remarkable that o-iodo-y-chloro-
m-propyl-, o-chloro-y-iodo-n-propyl-, and o-iodo-y-
iodo-7i-propyl-benzenes are indifferent. Replacement
of ethyl ether by benzene induces activity in the case
of the di-iodo-compound only, whereas all four halides
react in boiling isoamyl ether; under these conditions,
however, the tendency to side reactions is so pro-
nounced that the actions do not promise usefuhiess in
syntheses. The failure of the aliphatic halogen atom
to react is unexplained, since y-iodo-n-propylbenzene,
o-iodopropylbenzene, and o-bromobenzyl bromide are
readily active. With other reagents, the halogen
atoms behave normally. o0-Chloro-y-chloro-n-propyl-
benzene, b. p. 112°/20 mm., prepared from y-chloro-
w-propylaniline, o-chloro-y-iodo-n-propylbcjizene, b. p.
142°/20 mm., from the dichloride and sodium iodide
m boiling absolute alcohol, o-iodo-y-chloro-n-propyl-
benzene, b. p. 102°/high vacuum, and o-iodo-y-iodo-n-
impylbenzene, b. p. 132—134°/high vacuum, do not
appear to have been described previously.

Under all conditions magnesium and ethylene
bromide in ether yield ethylene and homogeneous
magnesium bromide dietherate. Bischoff’s observ-
ation (A., 1905, i, 589), that benzil is reduced to
benzoin by the product of the action of magnesium
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and ethylene bromide, could not be confirmed, but may
bo due to reduction by metallic magnesium in the
presence of magnesium bromide (cf. Gomberg and
Baohmann, A., 1927, 1190). Il. Wren.

Mol. wt. and constitution of Grignard's
magnesium compounds. J. Meisenheimer and
W. Schlichenmaier (BCF., 1928, 61, [27], 720—729)
—The structure Mg[AIk2Mgl2,2Et20] for magnesium
alkyl halides has been suggested by Terentiev (A,
1926, 1130) in place of the constitution
Alk.Mgl~-(OEt2)2 advocated by Meisenheimer and
Casper (A., 1921, i, 654) mainly on grounds of determin-
ation of the mol. wt. of magnesium methyl iodide in
boiling ether. Repetition of Terentiev’s experiments
shows that the Grignard reagent is strongly associated
in solution, but that, at sufficiently great dilution, the
values for the mol. wt. approximate to those of the
unimolecular compound. The experiments are not
completely satisfactory, partly due to inconstancy in
the b. p. of the solvent which can be avoided by using
a large volume of it, but mainly owing to the ultimate
formation of a precipitate in the solution. Terentiev’s
method of isolating the Grignard compound by
evaporation of its ethereal solution and subsequent
heating of the residue at 75° in a vacuum for 2 hrs.
causes extensive decomposition. Magnesium ethyl
bromide and magnesium methyl iodide, dried at 25° in
a vacuum during 1 hr., give almost clear solutions in
ether, and their mol. wt. increases with increasing
concentration in a regular manner. Protracted
ebullition causes some alteration in the composition
of magnesium methyl iodide, as shown by alteration
inthe ratio I ': OH' (cf. preceding abstract). Magnes-
ium phenyl bromide is more strongly associated in
ethereal solution, in which it appears to undergo little
alteration when heated. The results indicate that
magnesium alkyl halides are not bimoleeular in
solution as postulated by Terentiev. In dilute
ethereal solution it is considered that magnesium
ethyl bromide exists mainly as the complex
Et-MgBr--(OEt22; a very small proportion is
dissociated ionically and a somewhat larger amount
is doubly or more highly polymerised. Precisely
similar observations are made with magnesium iodide
dietherate. The interpretation placed by Ivanov on
the course of the action of carbon dioxide on magnes-
ium ethyl bromide (A., 1927, 961) and on that between
magnesium methyl iodide and water or carbon
disulphide by Kierzek (ibid., 1176) is arbitrary and the
assumption of the existence of bimoleeular compounds
is unnecessary. Unfortunately, the magnesium alk-
oxyhalides which aro readily prepared pure (cf.
preceding abstract) are unsuitable for mol. wt.
determination, since they readily decompose when
heated, but their relationship to the unimolecular
Grignard compounds and unimolecular magnesium
iodide renders a bimoleeular structure highly im-
probable. H. Wren.

Condensation of eyefohexene with aromatic
hydrocarbonsin presence ofaluminium chloride.
D.Bodroux (Compt.rend., 1928,186,1005—1006).—
cycZollexene was added to halfits weight of aluminium
chloride in an excess of an aromatic hydrocarbon,
sometimes diluted with carbon disulphide, and the
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monosubstituted product, whichmightbe accompanied
by small quantities of disubstituted product, separated
by steam distillation or distillation. The following
compounds were obtained : cj/cfohexyltoluene (mix-
ture of two isomerides), b. p. 255—261°/758 mm.,
dK0-938,1-527; 2-cyc\ohczyl-ji-xi/lene, b. p. 261—
262°/760 mm., d" 0-936, n$ 1-529; dicyclohexyl-
p-xylene, m. p. 156—157°; 5-ci/cZohexvl-m-xylene,
b. p. 266—268°/763 mm., d's0-931,«}? 1-525 2-cyclo-
hexyl-1 :3 : o-trimethylbenzene, b. p. 283—284-5°/
740 mm., d? 0-946, % 1-535; cydohexyl-i-isopropyl-
toluene, b. p. 279—283°/739 mm., d:t 0-916, rifi 1-517 ;
dicyclohexyl-4-isopropyltoluene, b. p. 210—220°/22 mm.
R. K. Callow.
Phenylpropinenes. M. Botjrguel (Compt. rend.,
1928, 186, 1211—1213).—y-Plienylpropinene (A.,
1923, i, 429) had an anomalous value for density and
refractive index when compared with its higher and
lower homologues. On preparing the hydrocarbon
by different methods (A., 1920, i, 603; 1925, i, 770;
1927, 47), the physical constants wore in agreement
amongst themselves and with those of the homologues,
whilst the original values were never obtained.
y-Phcnylpropinene has b. p. 68°/16 mm., du 0-935,
ft]? 1-536, and yields a silver derivative. Fraction-
ation with cuprous chloride and sodamide shows that
the product is homogeneous. Hydration gives rise to
methyl benzyl ketone and oxidation with perman-
ganate to benzoic acid. With sodamide a hydrogen
atom of the methylene group is replaced by sodium to
give a red derivative. a-Phenylpropinene has b. p.
73°/13 mm., dB0-942, n™ 1-563. J.D.Fuiton.

Halogenation of aromatic compounds in
aqueous solutions. D. Tischenko (J. Russ.
Phys. Chem. Soc., 1928, 60, 153—162).—A risume of
the behaviour of aromatic compounds towards
chlorine water and bromine water, and of the
mechanisms suggested for the reactions.

The action of a solution of bromine in aqueous
sodium carbonate was investigated. Bromine reacts
with sodium carbonate in solution according to the
equations Na2C03+ H.,0+ Br2"rN aB r+ NaHCO03+
HBrO, and finalfy 6Na2C03+3H2+6Br2=
6NaHC03+3NaBr3+2NaBr+NaBr03. The solution
gives all the reactions of free bromine, and hypo-
bromous acid cannot be detected in the presence of
an excess greater than 10% of free carbonate.

The sodium hydrogen carbonate formed maintained
a constant hydrogen-ion concentration during the
reactions with aromatic compounds, which were
carried out in 0-1Absolutions. Benzene, toluene, and
the xylenes did not react, but naphthalene gave an
80% vyield of very puro bromonaphtlialene. Phenol
gave a 70% yield of p-bromophenol. Resorcinol was
partly oxidised, and partly yielded a dibromoresorcinol,
m. p. 111°. [3-Naphthol, o-,m-, and p-cresols gave,
respectively, 1-bromo-£-naphthol, m. p. 84°, 6-bromo-
o-cresol, m. p. 63—64°, 6-bromo-?w-cresol, m. p. 54
55°, and a liquid monobromocresol, b. p. 110—114°/
19mm. Pyrogallol and quinol were resinified, anthra-
quinone and alizarin were unaffected, whilst indigotin
was oxidised to indoxyl. Sodium benzoate and
phthalate did not react, but the salicylate yielded
a bromotrihydroxj'benzoic acid. The probable brom-
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inating agent in acid solutions was free bromine, in
alkaline solutions hypobromous acid.

Chlorine under similar conditions gave with phenol
o- and j)-chlorophenols; with o-cresol a mixture of
4-chloro-o-cresol and impure 6-chloro-o-cresol; with
m-cresol 6- and 4-chloro-m-cresol, m. p. 66°; with
thymol p-chlorothymol, xn. p. 59—60°.

Resorcinol was oxidised; [3-naphthol gave a mixture
of 8-chloro-p-naphthol, m. p. 101°, and Gp'-dinaphthol.
Aniline was oxidised, acetanilide, the acetotoluidides,
acetonaphthalides, a-aminoanthraquinone, and di-
phenylamine were unaffected, whilst dimethylanihne
yielded a mixture of o- and p-clilorodimethylanDines.

Salts of carboxylic or sulphonic acids which do not
contain reactive groups, such as amino- or hydroxyl
groups, were not chlorinated, but sodium sulphanilate
gave the sodium salt of azobenzene-4:4'-disul-
phonic acid.

Sodium salicylate yielded sodium chlorosalicylate,
and sodium p-hydroxybenzoate furnished sodium
3-chloro-p-hydroxybcnzoatc.

In general, the oxidising effect in solution of
chlorine is much greater than that of bromine, duo to
the much greater concentration of free hypochlorous
acid. M. Zvegintzov.

Nitration of chlorobenzene. 0. Magidson
[with L. Karischevski] (Trans, sci. chem.-pharm.
inst.,, Moscow, 1923, 6, 17—20; Chem. Zentr., 1927,
ii, 2542).—Chlorobenzene and nitrating acid afford
chiefly p-chloronitrobenzene, whilst sodium nitrate
and sulphuric acid afford chiefly the o-compound.
The latter reagent readily gives I-chloro-2 : 4-dinitro-
benzene at a higher temperature.

A. A  Eldridge.

[Preparation of] m-bromonitrobenzene. J. R
Johnson and C. G. Gauerke (Org Syntheses, 1928,
8, 46).

Dinitroethylbenzenes. O. L. Brady, J. N. E.
Day, and P. S. Arrtam (J.C.S., 1928, 97S—9S2)—
2:4: 6-Trinitroethylbenzene (Schultz and Sander, A.,
1909, i, 639) was reduced by ammonium sulphide to
2 :6-dinitro-4-aminoethylbenzene, m. p. 175° (lit.
110°), which, on removal of the amino-group by
diazotisation and treatment with alcohol, vyielded
2 : 6-diriitroethylbenzene, m. p. 57-5°. 2-Nitro-4-acet-
amidoethylbenzene, m. p. 111° (cf. Cline and Reid, this
vol., 162), on nitration in nitric and sulphuric acids
yielded 2 : 3-dinitro-+-acetarn,idoethylbenzene,m.])m 143°,
and a smaller proportion of 2 : o-dinitro-i-aininoethyl-
benzene, m. p. 125°, was separated by hydrolysing
the solid separated from the mother-liquors of the
2 :3-compound. 2 : ¢-Dinitro-i-aminoelhylbcnzene,
m. p. 121-6°, obtained by hydrolysis, yielded, by
removal of the amino-group, 2 : j-dmitroethylbenze?ie,
m. p. 58-5°. 2 :o-Dinitroethylbenzene, m. p. 59-5°, was
obtained similarly. 3:5-Dinitro-4-aminoethylbenz-
ene (Pauksch, A., 1S84, 1142), on removal of the
amino-group, yielded 3 :5-dinitroethylbenzene, m. p.
41°. The dinitroethylbenzenes were oriented by
oxidation to the dinitrobenzoic acids, the methyl esters
of which were also prepared. Methyl 2 :3-dinitro-
benzoate had m. p. 134°. R. Iv. Callow.

Michler’s “ sulphones.” F. Berger and H.
Doring (Ber., 1927, 61, [E], S44—845; cf. Doring,
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Diss., Freiburg, 1928).—Tlie “ sulphone ” obtained by
Michler by the action of p-toluenesulphonyl chloride
on diraethylaniline is identified as p-toluenesulphon-
methylanilide. A methyl group appears to be
removed during the change and forms the methane
carbon atom of methyl-violet and tetramethyldi-
aminodiphcnylmethane formed as bv-products.
H. Wren.

[Preparation of] p-bromodiphenyl. M. Gom-
berg and W. E. Bachmann (Org. Syntheses, 1928,
8, 42—44).

Polymerisation of indene, cinnamylidene-
fluorene, and some indene derivatives. G. S.
Whitby and M. K atz (J. Amer. Chom. Soc., 1928, 50,
1160—1171).—Determination of the mol. wt., bxXomine
absorption, and m. p. of indene polymerised by heating
or treatment with stannic chloride or antimony penta-
chloride shows that (a) the products are complex
mixtures, (b) the lower the temperature of production,
the greater is the complexity of the product, (c) the
polymerides, whether formed by physical or chemical
means, form an unbroken series showing a smooth
relation between m. p. and mol. wt. (cf. Bruson, A.,
1927, 654; Stobbe and Farber, A., 1925, i, 19),
(d) the polyindene molecule always combines with
2 atoms of bromine and therefore contains one double
linking. Polymerisation is probably accompanied by
migration of hydrogen giving a product of the general

jTM_
amylidencfluorene is converted by heating or Ithe
usual catalysts into red, amorphous, non-elastic
polymerides. At 200° it gives a product (CZ2H1G2
m. p. 168—170°, and at 240—250°, (C2H 109, m. p.
356—370°, whilst antimony pentachloride gives a
series of products from (C2H 16)4, m. p. 286—290°, to
(CZH29)12 m. p. 365—368°, the m. p. of which show a
linear relationship to the mol. wts. A similar series,
m. P- 245—246° to 273—275°, is obtained by thermo-
polymerisation of cinnamylideneindene, which gives a
quadrimolecular ‘'product, m. p. 238—242°, with
stannic chloride. Benzylideneindene is converted by
heat into a tetrameride, m. p. 238—242°, and by
antimony pentachloride into a hexameride, m. p.
252—255°, whilst hydroxybenzylbenzylidcneindene
gives a hexameride, m. p. 297—300°, when heated and
a lower polymeride, m. p. 195—200°, with stannic
chloride. H. E. F. Notton.

a-Chloronaphthalene. 1.  Chlorination of
naphthalene in the gaseous phase. P. Ferrero
and R. wunenburger (Helv. Chim. Acta, 1928, 11,
425).—An apparatus is described in which
naphthalene is chlorinated in the gaseous phase either
m absence or presence of a catalyst at 250—400°.
Without catalyst, the maximum yield (about 60%) of
a-chloronaphthalene using 1-5 mols. of chlorine at a
now of 15litres per hr. isat 350°. At 400°, the reaction
products are destroyed. In presence of 0-5% of iodine
the formation of mono-substituted derivatives is
favoured, whilst ferric chloride, porous earthenware,
oi wood charcoal activates the production of both
mono- and poly-chlorinated products. The a-chloro-

naphthalene obtained is technically pure.

H. Burton.

027

Extension of Witt’s colour theory on a basis
of chemical co-ordination. W. Ditthey and R.
Wizinger (J. pr. Chem., 1928, [ii], 118, 321—34S).—
The colour of triphenylmethyl is ascribed to the
chromophoric effect of the tervalent carbon atom.
An ethylenic linking is regarded as comprising a pair
of tervalent carbon atoms, and an extension of Witt’s
colour theory is developed from this starting-point.
The weak chromophoric effect of such a pair of
tervalent carbon atoms is strengthened by conversion,
whilst maintaining the co-ordinative deficiency, into
the heteropolar (ionic) condition. These central atoms
are not to be considered as necessarily the sole or chief
source of electronic vibrations (cf. Madelung and
Oberwegner, this vol., 171); as ionic centres they
probably give off electrons, but the further history of
these is left indefinite. The co-ordination number of
carbon and of nitrogen is 4; that of oxygen may be
3 or 4, but a singly-bound oxygen atom is certainly
unsaturated. Thus a triply-bound carbon atom is
co-ordinatively unsaturated, a distinction being drawn
between co-ordination unsaturation and valency
unsaturation. Thus, in crystal-violet base the central
carbon atom istervalent and hence shows valency (and
also co-ordination) unsaturation, but in the colour salt
this carbon atom is quadrivalent, and therefore satur-
ated, yet there remains a co-ordination deficiency,
since the negative radical occupies the second sphere
and is not connected directly with the central atom.
Such a condition of co-ordinative unsaturation at a
heteropolar central atom in a colour saltis conveniently
indicated by a dot above the atom in the formula. The
introduction of auxochromes such as amino- and
hydroxyl groups into a coloured substance is not in
itself sufficient to endow it with dyeing properties, but
in general leads to onlya comparativelyslight change of
colour. The necessary condition for dye formation is
the production ofasalt. Thus, whilsttriphenylmethyl
is yellow and its hexamethyltriamino-derivative is
orange, neither is a dye; but the salt
[(NMe2-CGH4)2(>CAE4-NMeZ]+Cl- is deep violet and
possesses dyeing properties. A similar effect is
observed with the introduction of the antiauxo-
chromes N02, NO, CN, etc.; whilst azobenzene is
yellow and hexanitroazobenzene is orange, the salt
[(N023CeH2N-N-CE2(N02)3]--K++ is a dark
blue dye. The effect of auxochromes and antiauxo-
chromes in dye formation is not entirely due, however,
to their salt-forming capacity, but also indirectly to
their stabilising effect on the salts, which in some cases
could be formed in their absence. The hydroxyl
group, e.g., usually figures in the negative ions of dyes
in which it is present, and in these cases alkylation
destroys its effect. But it may also figure in the
positive ions, thus taking no direct part in salt
formation, as in p-hydroxytriphenylpyrylium per-
chlorate. Here its favourable effect lies in the
increased stability of this salt to water compared
with the non-hydroxylated perchlorate. In such cases
alkylation does not destroy the auxochromic effect of
the hydroxyl group. Since auxochromes favour
formation of positive, and antiauxochromes of negative
ions, in binuclear systems containing two co-ordin-
atively unsaturated atoms an intramolecular ionoid
condition may be approached if on the one nucleus
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auxochromes, and on the other antiauxochromes, arc
accumulated. Such a dipolar condition should show
the dopth and intensity of colour of a true colour salt,
a deepening of colour in ionising solvents. Examples
of these phenomena are given. G. Hollins.

Rubrene peroxide. C. M otjrett, C. Dufraisse,
and L. Girara (Compt. rend., 192S, 186, 1027—
1031).—The m. p. and crystalline form of rubrene
peroxide (cf. A., 192G, 945) vary according to the
solvent used, the following m. p. being observed :
ether, 192—193°; acetone, 1S6—18S°; ethyl acetate,
19G—197°; ethyl bromide, 186—187°; ethyl iodide,
181—1S2°; benzene, 192—193°; toluene or chloro-
form, 187—188°; and bromobenzene, 165—167°.
Cryoscopic measurements show that the solvent is
combined only as solvent of crystallisation and that
each mol. of the peroxide retains 1 mol. of bromo-
benzeno and 0-5 mol. of benzene or ether. These
proportions are confirmed by analysis and by the
dissociation of the peroxide in a high vacuum, the
liberated solvent being condensed in a freezing mix-
turo of acetone and solid carbon dioxide. The gas
obtained by the thermal decomposition of the peroxide
consists only of oxygen and carbon dioxide, the pro-
portion of the latter varying from 4-4 to 6-7% of the
total volume of gas. Below 140°, the gas evolved is
almost pure oxygen, whilst at about 180° only carbon
dioxide is obtained, the two gases seemingly being the
products of two different reactions. In the case of
the peroxide containing benzene of crystallisation,
74—79-5% of the theoretical proportion of the oxygen
is liberated as such, 4-2—6-1% as carbon dioxide,
whilst 15—21% remains combined in the residue,
which lias a distinct phenolic odour. Similar results
aro obtained with a sample containing bromobenzene
of crystallisation, the proportion of oxygen liberated
being 72-1—74-6% of the theoretical.

J. W. Baker.

Electrometric titration of phenols in alcoholic
solution. W. D. Treadwertt and G. Schwarzen-
bach (Helv. Chim. Acta, 192S, 11, 386—405).—The
dissociation constants of a number of phenols in
alcoholic solution have been measured electrometric-
ally with the following results. In absolute-alcoholic
solution : phenol, 10~128; pyrocatechol, 10-120; resor-
cinol, 10~123; quinol, 10~128; o-nitrophenol, 10~107;
p-nitrophenol, 10"101; picric acid, 10“57; 2:4-dinitro-
naphthol, 10 90. In 96% alcoholic solution: p-nitroso-
phenol, 10-*?; 1-nitroso-p-naphthol, 10~87; and the
followinganthraquinonedcrivatives, a-liydroxy-, 10~88;
3-hydroxy-, 10°57; 1:4-dihydroxy-, 10“88; 1 :8-di-
hydroxy-, 10 ¢9; 1:2-dihydroxy-, 10-?4; 1:3-di-
hydroxy-, 10~53; 2 :3-dihydroxy-, 30-5'7; 2 :6-di-
hydroxy-, 10"50and 10"74; i :2 :4-trihydroxy-, 10“30;
1:2: 5-trihydroxy-,  10"5-7 1:2: 6-trihydroxy-,
10“18; 1:2: 7-trihydroxy-, 10"52; 1-2:3 -tri-
hydroxy-, 10*48; 1:2 :3:4-tetrahydroxy-, 10'31;
also criochrome-yellow G, 10*30; erioclirome-blue-
black R, 10~56. Only in the case of 2 :5-dihydroxy-
anthraquinone were dissociation constants obtained
for more than one hydroxyl group. F.J. Witkins.

Catalytic reduction of nitro-organic com-
pounds in the liquid system. O. W. Brown, G.
E tzel, and C. O. H enke.—See this VOl., 600.

BRITISH CHEMICAL ABSTRACTS.—A.

Reduction of aromatic nitro-derivatives by
means of iron in the presence of magnesium
chloride. S. Micewicz (Rocz. Chem., 1928, 8,
50—53).—Iron filings in the presence of magnesium
chloride constitute a satisfactory reducing agent for
the preparation of aromatic amines, no intermediate
products being isolated from the reaction mixture.

R. Truszkowski.

Chlorination of anilides. [1ll. iV-Chlorin-
ation and C-chlorination as simultaneous side-
reactions. K. J. P. Orton, F. G. Soper, and G.
Wirttiams (J.C.S., 1928, 998—1005).—Measurements
have been made of the velocities of both ¢ V-chlorination
and 6'-chlorination in 40% acetic acid at 18° in the
reaction between chlorine and seven acetanilides which
is represented by the scheme Ai-NHAc+CL— >
CIArNHAc+HCI or ~  ArNCIAc-fHCI (cf. Orton
and Jones, J.C.S., 1909, 95, 1456). The reaction
mixture is poured alternatively into (a) potassium
iodide solution, the titrc of the liberated iodine
representing chlorine+chloroamine concentration, and
(6) aqueous p-cresol which removes chlorine, the
chloroamine then being determined as in (a). Tlio
ratio of the amounts of chloroamine and chloro-
anilido formed at any given instant is independent of
time, and chloroamine formation and nuclear chlorin-
ation are therefore simultaneous side-reactions. The
values of the velocity coefficients for o-, m-, and
p-chloro- and p-bromo-acetanilides, aceto-o-, and
aceto-p-toluidide, and acetanilide arc, respectively:
kN2S6,172,115, 123,140, 2540, and 9G; Jc 27-5, 3140,
135,116,1390,1S500, and 11000, the values of the ratio
kxlkp being, 10-4, 0-0548, 0-848, 1-06, 0-102, 0-137,
and 0-00873, respectively. J. W. Baker.

Chlorination of anilides. 1V. Significance of
velocity measurements in relation to the problem
of benzene substitution. A. E. Bradfie1a and
B. Jones (J.C.S., 1928, 1006—1012).—A quantit-
ative study has been made of the velocities of chlorin-
ation in 99% acetic acid of a series of 21 phenolic
ethers of the type RO-C&H4X (o or p), in which
X=C1, COH, or NO.,, and R=Me, Et, Pr* Pr», Bu‘,
CH2Ph, (p) COH4CI1-OH2, p- and m-NO02-CéH4-CH2
The velocity of chlorination increases rapidly with
increasing water content of the medium. An applic-
ation of the concept of kinetic activation is applied to
the problem of benzene substitution and, with certain
assumptions, the expression log10 (r1/2)/log10(rj2)=
T2/Tv where rland r2are the ratios of the total ortho-
to total para-compound produced at the temperatures
Txand T2 respectively, is deduced. By means of this
and similar expressions the ratio o:m:p can be
calculated at any one temperature from the known
values of the ratio at another temperature. Very good
quantitative agreement is found with existing data.
The extension of this principle to the introduction of a
third substituent into a disubstituted benzene deriv-
ative is tentatively considered, and it is shown that the
relative directive powers of OR and OR'as measured by
the ratio of the chlorination velocity coefficients in the
derivatives RO-CG14-X (oandp) should be independent
of the group X, a prediction which is verified experi-
mentally. Similarly, the relative directive power of
the group X is independent of the nature of R.

J. W. Baker.
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Chloroamines as halogenating agents.
lodination by a chloroamine and an iodide.
A. E. Bradfiicld, K. J. P. Orton, and I. C. Roberts
(J.C.S., 1928, 782—785).—The method of chlorination
based on the interaction of hydrogen chloride and a
chloroamine (Orton and King, J.C.S., i911, 99, 1185 ;
Orton and Bradfield, A., 1927, 655) has been extended
to the preparation of a solution of iodine chloride and
the iodination of various aniline derivatives. Finely-
powdered sodium iodide is added in small amounts,
with shaking, to a solution of “ dichloramine-T ” in
glacial acetic acid. Little or no liberation of iodine
occurs and the reduction in acidity consequent on the
presence of sodium ions affects favourably the rate of
iodination of anilines. Aniline with 1 equivalent of
this reagent yields p-iodoanilinc, and with 3 equiv-
alents, tri-iodoaniline, and by similar methods the
following iodoanilines are obtained from the appro-
priate aniline derivative : 2 :4-dichloro-6-iodoaniline
(acetyl derivative, m. p. 198—199°); 2-chloroA-
bromo-G-iodoaniline, m. p. 95—96° (acetyl derivative,
m. p. 213°); p-iodoaeetanilide, which by treatment
with 2 mols. of bromine in 70% acetic acid at 70°
yields2-bromoA-iodoacetanilide, m. p. 143°, hydrolysed
to I-bromo-i-iodoaniline, m. p. 75—76°. The last is
chlorinated with “ dichloramine-T” and hydrochloric
acid forming 2-chloro-G-bromo-i-iodoaniline, m. p.
113—114° (acetyl derivative, m. p. 221°). By heating
o-nitroaniline with 50% excess of the iodinating agent
for 20—30 min., an S0% vyield of 4-iodo-2-nitroaniline
is obtained, whilst with excess of the reagent the
4 : 6-di-iodo-derivative is obtained. Chlorination and
bromination of the former vyields, respectively,
'I-diloro-, m. p. 124° (acetyl derivative, m. p. 227°),
and 2-bromo-, m. p. 117—118° (acetyl derivative,
m. p. 222°) A-iodo-Q-nitroaniline. 4-Chloro- and
4-bromo-2-nitroanilines yield respectively, 4-chloro-,
iu. p. 137—13S° (acetyl derivative, m. p. 207°), and
4-bromo-, m. p. 146—147° (acetyl derivative, m.p.215°),
«2-iodo-R-nitrodiiiline, which by diazotisation with
auiyl nitrite in alcoholic solution yield, respectively,
3-chloro- and 3-bromo-5-iodo-I-nitrobenzene (Kdérner
and Contardi, A., 1913, i, 963). J. W. Baker.

[Preparation of] benzylaniline. F. G. Wititson
and T. S. Wheeter (Org. Syntheses, 1928, 8, 38—40).

(Preparation of] benzylideneaniline. L. A.
Bigelow and H. Eatnough (Org. Syntheses, 1928,
8, 22—23).

Doebner reaction. VI. R. Ciusa and A.
Orejionini (Gazzetta, 192S, 58, 153—159).—N-
Benzyl-B-naphthylamine, m. p. G7'5°, b. p. 405°, is
obtained as a by-product in the Doebner reaction (cf.
Uusa and Zerbini, A., 1921, i, 195); it forms a benzoyl
derivative, m. p. 115° (Of which a dose of 1g. per kg.
causes a rise of about 1° in the body temperature of
the rabbit—A. Balooni), a picrate, m. p. 140—141°,
and a hydrochloride, m. p. 219°. The nitroso-deriv-
ative (Koehler, A., 188S, 49) is reduced by zinc and

ac* r«benzyl-a-2-naphthylhydrazine, m p.

19 (hydrochloride, m. p. 177°; picrate, m. p. 152°),

from which the acetone-, m. p. 104°, benzaldehyde-, m. p.
ian<*Pe robenzaldehyde-, m. p. 137°, 166°,

and 168°, respectively, vanillin-, m. p. 170°; piper-

onal-, m. p. 156° anisaldehyde-, m. p. 150° and
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cinnamaldehyde-, m. p. 214°, -benzyl-fi-naphthylhydr-
azones are prepared.
I-Benzeneazo-2-benzylnaphthylamine, m. p. 138—
139°, sodium 2-benztjlamino-1-naphthaleneazobenzene-
j>-sulphonale [+3-5H20], 1-p-nitrobenzeneazo-, m. p.
i99°, and l-o-nitrobenzeneazo-2-benzylnaphthylamine,
m. p. 165° and l-a.-naphthaleneazo-2-benzyhiaphthyl-
amine, m. p. 168°, are described. E. wW. Wignalnr.

Cyclic thiocarbamides derived from fluorene.
L. Gugtiatmerti and A. Noverti (Anal. Asoc. Quim.
Argentina, 1927, 15, 287—307; cf. A., 1926, 720).—
The mechanism of formation of aromatic thiocarb-
amides from amines and carbon disulphide in the
presence of various catalysts is discussed. The ease
of formation may be influenced by the solvent and by
the presence of substituents in the aromatic nucleus;
thus no thiocarbamide could be obtained from o- and
2>-nitroanilines and carbon disulphide, even using
potassium xanthate as a catalyst. Neither a dithio-
carbamate nor a thiocarbamide could be obtained from
2-aminofluorene and carbon disulphide except by the
method of treating the mixture containing excess of
the latter with pyridine (2 mols.) and adding iodine
(1 mol.). In this way, di-2-Jluorenylthiocarbamide,
m. p. 245°, was obtained. Distillationwith phosphorus
pentoxide yielded 2-jluorenylthiocarbimide, m. p.
70—80°. The difficulty of formation of the thio-
carbamide is attributed to the effect of the methyl-
ene group. R. K. Callow.

Action of sodium triphenybnethyl on methoxy-
trimethylammonium iodide, and of triphenyl-
methyl halides on trimethylamine. L. W.Jones
and M. W. Seymour (J. Amer. Chem. Soc., 1928, 50,
1150—1154).—When sodium triphenylmethyl and
methoxytrimethylammonium iodide are shaken to-
gether in dry ether, sodium iodide, trimethylamine,
triphenylmethane, and ppp-triphenylethyl alcohol are
formed," probably as decomposition products of the
desired triphcnylmcthyltrimcthylammonium meth-
oxide. Although triphenyhnethyltriethylammonium
iodide appears to exist (Sclilubach and Miedel, A.,
1923, i, 1068), attempts to prepare triphenylmethyl-
trimethylammonium salts from triphenylmethyl
chloride or bromide and trimethylamine were un-
successful, whilst triphenyhnethyldimcthylamine and

methyl iodide gave only tetrametliylammonium
iodide and impure triphenylmethyl iodide.
H.E.F. Notton.

[Preparation of] triphenylamine. F.D. llager

(Org. Syntheses, 1928, 8, 116—119).

Derivatives of benzyl-p-phenylenediamine. J.
Reitty andJ. J. Moore (J.S.C.l1., 1928, 47, 116t).—
Benzyl-*-phenylenediamine prepared from benzyl-
aniline and diazotised sulphanilic acid had m. p. 37°
(lit. 30°). Ondiazotisation with excess of nitrous acid
a nitrosodiazonium salt, CH2Ph,N(NO),CH4NINCI,
is formed, which couples with (3-naphthol to give
p - benzylnitrosoaminobenzeneazo - 3- ndphthol, m. p.
169—170°, and forms an azo dye with chromotropic
acid.

Attempted

etliylamine.
5, 29—31).—m-Aminocinnamic acid- m. p.

synthesis of j3-m-aminophenyl-
A. K. De (J. Indian Chem. Soc., 192S,
180°,
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prepared from wi-nitrocinnamic acid, m. p. 200—201°
(colourless), yields m-acetamidocinnatnic acid, m. p.
235°, which~in turn affords (3-m-acetamidophenyl-
propionic acid, m. p. 162°, on reduction with sodium
amalgam. The failure of the preparation of the amide
of the last-named precluded the synthesis of (i-m-
aminophenylethylamine by this method. It was also
not found possible to reduce m-<a-dinitrostyrene, m. p.
123—124°, prepared from m-nitrobenzaldeliyde and
nitromethane, to the amine. G. A. C. Gough.

Orientation effects in the diphenyl series. VI.
Supposed isomerism of the dinitrotolidines.
R.J. W. Le Fevee and E. E. Turner (J.C.S., 1928,
963—969).—Nitration and subsequent hydrolysis of
diacetyl-o-tolidine yields a mixture of 5:0'- and
6 : 6'-dinitro-o-tolidme. The former by bisdiazotis-
ation and treatment with bromine yields a perbromide,
which is decomposed by boiling glacial acetic acid
to yield 4 :i'-dibromo-o :5'-dinitro-3 : 3'-dimethyldi-
phenyl, m. p. 271—272°. This by heating with
piperidine is converted into 4:4'-dipiperidino-o :5'-
dinitro-3 : 3'-dimethyldiphenyl, m. p. 226—227°. The
6 :6'-dinitro-compound similarly yields 4 :4'-ilibromo-
6 : 6'-dinitro-Z : 3'-dimethyldiphenyl (1), m. p. 230—
233° (softening at 225°), which does not react with
boiling piperidine. Cain and Micklethwait’s o-di-
nitrotolidine Il, m. p. 202—203° (J.C.S., 1914, 105,
1442), is thus proved to be a mixture of 5:5'- and
6 : 6'-dinitfotolidines, thus explaining its supposed
conversion into o-dinitrotolidine | and the production
of the same quinoxaline (by reduction followed by
condensation with bcnzil) from both the | and 11
compounds. Nitration of 6-nitrodiacetyltolidine
yields the 6 :6'-dinitro-compound, since the product
is converted into (I) on treatment by the perbromide
method. Nitration of4 : 4'-dichloro- (Schultz, Rohde,
and Vicari, A., 1907, i, 244) and 4 :4'-dibromo-
3 :3-dimethyldiphenyl, m. p. 63—64° (Stolle, A,
1888, 699, gives 58—59°), yields, respectively, mainly
4 :4'-dichloro-, m. p. 211—212°, identical with the
compound obtained from 6 :6'-dinitrotolidine by
replacement of the amino-group by chlorine, and
4:4'-dibromo-6:6'-dinitro-3 :3' -dimethyJdiphenyi,
identical with (1) (above). The four isomeric dinitro-
tolidines of the viela series described by Cain and
Micklethwait are probably position and not space
isomerides, the positions of the nitro-groups being,
respectively, 6 :6',2:2',2:6', and 6 :5".

J. W. Baker.

a- and p-Substituted semicarbazides. a-Ben-
zylsemicarbazide and 3-benzylsemicarbazide.
J. Bougault and J. Leboucq (Compt. rend., 1928,
186,957—960).—The benzylsemicarbazide, m. p. 235°,
obtained by the method of Curtius (A., 1900, i, 610) is
not 1-benzylsemicarbazide but 2-benzylsernicarbazide,
NBVNiICHgPhJ'CO'NHj, since it reacts with benz-
aldehyde to yield benzaldehydebmzyhemicarbazide,
CHPh:N-N(CH2Ph)sCO\NH2 m. p. 159-5—160°, and
with excess of potassium cyanate to yield be.nzylh.ydr-
azodicarboxylamide, CH2Ph-N(CO-NH2)-NH-CO-IS;H?2)
m. p. 256°. Thus hydrazines containing a negative
substituent react with potassium cyanate to yield
1-substituted semicarbazides, whilst those containing
a less negative substituent yield the corresponding
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2-compounds (cf. Young and Oates, J.C.S., 1901,
79, 659) J. W. Baker.
Bivalent triazenes. H. Kieinferter (J. pr.

Chem., 192S, [ii], 119, 61—73).—m-Phenylenediazide
reacts with magnesium ethyl and phenyl bromides to
form m-bisethyltriazenobenzene, 06Hj(NH-NINEt)2,
m. p. 104°, and m-bisphenyltriazenobenzene, m. p. 161°
(silver derivative, phenylcarbimide derivative, m. p.
230°). These compounds explode when heated
rapidly arid are decomposed by acetic or sulphuric
acid.

Magnesium acetylenyl bromide and phenyl azide
react yielding bisphenyltriazenoacetylene,
(NHPh-NIN-C:),, m. p. 170° (silver compound;
phenylcarbimide derivative, m. p. 197°), together with
an isomeric compound, C14H J2N 6, m. p. 156°, which is
converted into the triazeno-derivative by treatment of
its chloroform solution with alkali. When the tri-
azeno-derivative is warmed with 20% sulphuric acid
there is formed 2-phenyl-I : 2-dihydro-I : 2 : 3 : 4-tetr-
azole(?), m. p. 107°, whilst similar treatment of the
isomeride gives a compound, C8HN4, m. p. 172°
jj-Bromophenyl azide and magnesium acetylenyl
bromide yield bis-p-bromophenyltriazenoacelylene, m. p.
215° (silver compound, m. p. 153°), and an isomeric
compound, m. p. 198°. Bromine converts the
triazene in chloroform solution into a compound,
ClH 1IN eBr5, which when crystallised from alcohol
passes into the substance, C4Hn ON@r3, m. p. 204°.
Similar treatment of the isomeric substance gives a
compound, C4HNnN@®r5 m. p. 176°, unchanged by
crystallisation from anhydrous solvent, but passing
into the substance, C14H IINsBr3OH, m. p. 186°, when
crystallised from 96% alcohol. m-Phenylenediazide
and magnesium acetylenyl bromide react to give
small amounts of reddish-violet arid yellow substances.

H. Burton.

Migration of acyl from nitrogen to oxygen.
L. C.Raiford and F. C. Mortensen (J. Amer. Chem.
Soc., 1928, 50, 1201—1204).—The acyl radicals in
monoacyl derivatives of 2-aminoc/ycZohexanol aivd
1-a-aminobenzyl-2-naphthol, unlike those in the corre-
sponding derivatives of o-aminophenols (cf. A., 1925,
i, S09), do not migrate during further acylation.
2-AminocycZohexanol, m. p. 65° (cf. Brunei, A,
i, 680), benzoyl chloride, and aqueous alkali give
2-benzatnidocyclohexanol, m. p. 168—169°, also formed
by hydrolysing its benzoate, m. p. 204—205°, or acetate,
m. p. 143—144°. Similarly, 2-acetamidocyclohexyl
acetate, m. p. 117—118°, and benzoate, m. p. 198—199°,
are both hydrolysed to 2-acetamidoci/c/ohexanol.
Benzoylation of l-a-acetamidobenzyl-2-naphthol
(Betti, A., 1903, i, 480) in pyridine gives 1-a-acetamido-
benzyl-2-naphthyl benzoate, m. p. 176—177°, which is
hydrolysed to the JV-acetyl derivative. 1-a-Benz-
amidobenzyl-2-naplitliyl benzoate, m. p. 118—119°, and
acetate, m. p. 11S—119°, are hydrolysed to 1-a-benz-
amidobenzyl-2-naphthol, m. p. 240—241° (Betti, loc.
cit., gives m. p. 224°). H. E. F. Notton.

Aluminium powder as a synthetic reagent.
A. C.Ray and S. Dutt (J. Indian Chem. Soc., 1928,
5,103—110; cf. J.C.S., 1920,117,1335).—Aluminium
powder may be activated for synthetic purposes by
heating it in a current of dry hydrogen at 500°. The

1903,
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activation is apparently not due to the formation of
a hydride nor to the removal of a film of aluminium
sesquioxide, since that oxide is not reduced under the
conditions employed. It is suggested that a film of a
suboxide is removed in the activation. Dry distill-
ation of phenol with the activated aluminium affords
benzene and diphenyl; nitrophenols yield amino-
phenols, ammonia, and benzene. The powder may
also be used in typical Ulbnann, Freidel-Crafts, and
Reformatsky reactions. When used in the reduction
of a suspension of nitrobenzene in aqueous ammonium
chloride, it affords p-phenylhydroxylamine at 0° and
aniline at the ordinary temperature. Under the latter
conditions it may be employed in the réduction of
benzophenone to benzhydrol and in the reduction of
azo dyes. G. A. C. Gough.

Sodium and potassium phenoxides. A. N.
Meldrum and M. M. Pater (J. Indian Chem. Soc.,
1928, 5, 91—94).—These compounds may be obtained
in a state of purity by precipitation of solutions of the
phenol in 20% alkali hydroxide with concentrated
alkali solution (100—200 g. in 100 g. of water). In
this way the following are prepared : sodium phen-
oxide, m. p. 59—60°; potassium phenoxide, m. p.
103—104°;. sodium o-, to-, and p-tolyloxides, m. p.
below 0°, and 92—94°, and 123—125°, respectively;
potassium o-, to-, and jj-tolyloxides, crystalline, m. p.
about 36°and 92°, respectively ; sodium m-xylyloxide,
m. p. 41—43°; potassium m-xylyloxide, liquid;
sodium p-xylyloxide, m. p. 83°; potassium ;p-xylyl-
oxide,m.p.35°; sodiumguaiacoxide,m.p. 120°; potass-
ium guaiacoxide, m. p. 168° ; sodium eugenoxide, m. p.
115°; potassium eugenoxide, m. p. 128° sodium
a- and j3-naphthoxid.es, m. p. 44—£5° and 120°
respectively ;  potassium  cc-naphthoxide, liquid ;
potassium (3-naphthoxide, m. p. 38—40°.

G. A. C. Gough.

Action of hydrogen peroxide on phenol and
anisole. 0. Magidson and N. Preobrashenski
(Trans, sci. chem.-pharm. Inst., [Moscow], 1926, 16,
65—67; Chem. Zentr., 1928, i, 35).—From phenol
(31 g.), ferrous sulphate (0-1—0-2 g. in 100 c.c. of
water), and 2% hydrogen peroxide are obtained,
according to the temperature, 6—8 g. of pyrocatechol
and 4—7 g. of quinol (with resin and excess of phenol).
Anisole (36 g.) similarly yields guaiacol (1-5—2-5 g.).

A. A Eildridge.

Preparation of p-iodoanisole. F. F. Bricke
and F. D. smith (J. Amer. Chem. soc., 1928, 50,
1229—1231).—A modification of the method of
Brenans (Bull. Soc. chim., 1901, [iii], 25, 819) gives
/3% of the theoretical yield at 50—60°, and 57% at
the ordinary temperature, whilst jj-anisidinc by the
diazo reaction gives 75—80%. lodination of anisole
by way of its mercuration products or directly using
iodine monochloride gives complex mixtures.

H. E. F. Notion.

*Bromoiodophenols produced from 5-bromo-
and 3 :5-dibromo-salicylic acids. P. Brenans
and C. Girod (Compt. rend., 1928, 186, 112S—1130).

lodine reacts with 5-bromosalicylic acid (Hewitt,
ivenner, and Silk, J.C.S., 1904, 85, 1228; also
produced from 5-aminosalicylic acid by the diazo-
reaction) in the presence of sodium hydroxide or
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carbonate to afford 4-brotno-2 : G-di-iodopkcnol, m. p.
128° (ethyl ether, m. p. 75°), which, when heated with
aqueous sodium carbonate, is converted into an
amorphous red compound of unknown constitution.
3 : 5-Dibromosalicylic acid, when treated with Iless
than 1 mol. of iodine under similar conditions, yields
2 :i-dibromo-G-iodophenol, in. p. 104° (ethyl ether, m. p.
54°), which is transformed into a red compound when
treated with an excess of iodine in aqueous sodium
carbonate. G. A. C. Gough.

[Preparation of] m-nitrophenol. R. H. F.
Manske (Org. Syntheses, 1928, 8, 80—82).

[Preparation of] di-o-nitrophenyl disulphide.
M. T. Bogert and A. stutt (Org. Syntheses. 1928,
8, 64—65).

Derivatives of phenolmonosulphonyl chlorides.
E.G. Fulnegg and A. Schlesinger (Ber., 1928, 61,
[JS], 781—7S4).—Derivatives of phenolmonosulphonyl
chlorides are obtained directly by the action of
chlorosulphonic acid on the requisite ethylcarbonato-
compounds. Since other groups which protect the
phenolic hydroxyl group do not exert a similar effect,
a specific action must be attributed to the carbethoxy-
group, probably due to its negative nature, m-
Ethylcarbonatotoluene gives (?) 5-ethylcarbonato-
toluene-2-sulphonyl chloride, converted into the corre-
sponding anilide, m. p. 149°. a-Ethylcarbonatonaph-
thalene affords a-ethylcarboiiatonaphthalene-4-sul-
phonyl chloride, m. p. 83° (ef. Zincke and Ruppersberg,
A., 1915, i, 135), transformed by treatment with the
requisite base and subsequent hydrolysis of the
product into a-naphthol-4-sulphonanilide, m. p.
198° (cf. Zincke, loc. cit.), v.-naphtholsulphondiphenyl-
amide, m. p. 176°, and a.-naphtholsulphon-$-naphlhyl-
amide, m. p. 204°. (3-Ethylcarbonatonaphthalene
yields fi-ethylcarbonato7iaphlhaleiie-8-sulphonyl chloride,
m. p. 118° identical with the product derived
from p-naphthol-8-sulphonic acid by carbethoxyl-
ation and treatment with phosphorus pentachloride
(Poliak and Halward, unpublished work); the
corresponding anilide has m. p. 195°. Reduction of
the sulphonyl chloride by zinc dust and sulphuric acid
in presence of acctone gives 8-thiol-P-naphthol,
isolated as the lead salt, (CIH70S)2Pb. H.Wren.

Synthetic musks. 1l. Elimination of side-
chains during the nitration of aromatic com-
pounds. R. de Capetter (Helv. Chim. Acta,
1928, 11, 426—427).—The dinitro-TO-tolyl methyl
ether, m. p. 101°, formed during the nitration of
2-isobutyl-m-tolyl methyl ether (Barbier, this vol.,
280) is 4 : 6-dinitro-m-tolyl methyl ether, the isobutyl
group having been replaced by hydrogen. When
heated with ammonia at 100° under pressure this
yields 4 : 6-dinitro-TO-toluidine. Nitration of butyl-
TO-xylene (prepared from wi-xylene and a-butylene in
presence of aluminium chloride), dibutyl-m-xylene,
and amyl-m-xylene gives in each case appreciable
amounts of trinitro-m-xylene. H. Burton.

Sulphonylides of cresol- and chlorophenol-
disulphonic acids. C. S. Schoepele, i .J. Van
Natta, and R. G. Crarkson (J. Amer. Chem. Soc.,
1928, 50, 1171—1178).—These are obtained in high
yield by heating the phenol for 6—8 hrs. at 100 with
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sulphuric acid containing 20% of sulphur trioxide.
In this way p-cresol yields tolylenc-4 :5-sulphonylide-
3 : 3'-disulphonic acid (I),

S03H-C7H5< ° A~ > C 7H 5S03H

Anschutz, A., 1918, i, 424); o-cresol, tolylene-
2 :3-sulphonylide-5 : 5'-disulphonic acid (I1) (+6H 20)
(cf. Poliak, A., 192G, 514); p-chlorophenol, 4 : 4'-di-
cMorobenzene-1 : 2-sulphonylide-G : 6'-disulphonic acid
(+4H,0); o-chlorophenol, 6 : 6'-dichlorobenzene-\ : 2-
sulphonylide-4 : 4'-disulphonic acid (+6H20); and
m-chlorophenol, 5 :5'-dichlorobenzene-I : 2-sulplionyl-
ide-4 : 4’-disulphonic acid (+8H20), whilst m-crcsol
does not react. The approximate solubility of the
sodium salt of each acid has been measured. The
sulphonylide (I) is converted through its acid chloride
into its diamide, decomp, above 300°, diethyl ester,
decomp. 90° (also -f2MeOH), and dimethyl ester
(+2MeOH), decomp, above 250°, which had half the
correct mol. wt. in methyl alcohol. (Il) also gives a
diamide, decomp, above 300°, and methyl ester
(+2MeOH), deoonip. above 250°, which like the free
acid (I1) and methyl 4-hydroxytoluene-3:5-disulpJionate,
m. p. 148—149° gives normal mol. wt. results in
solvents other than methyl alcohol. Tolylenc-4 : 5-
sulphonylide (Anschiitz, loc. cit.) and fuming sulphuric
acid at the ordinary temperature yield tolylene-
4 : 5-sidphonylide-d-sitlphonic acid (-f2H,,0), m. p.
220—222°. ' H. 15 F. Notton.

Reaction between phenacetin and acetaldehyde.
O.Carretti (Giorn. Chim. Ind. Appl., 1928,10, 66).—
If asmall quantity of phenacetin, moistened with acet-
aldehyde in a porcelain dish, is stirred with 2—3 c.c. of
concentrated sulphuric acid, the latter assumes a red
colour, which intensifies gradually in the cold or more
rapidly on a water-bath. Dilution of the liquid results
in the separation of a bluish-brown substance, which
givesthered coloration when dissolved in concentrated
sulphuric acid. This reaction is given also by paralde-
hyde and metaldehyde, but not by formaldehyde,
trioxymethvlene, or hexamethvlenetetraminc.

T. H. Pope.

Condensation of chloral with substituted
phenols. F. D. Chattaway arid F. Caitvet (Anal.
Fis. Quim., 192S, 26, 75—91; cf. A., 1927,45S, 967).—
The condensation of chloral with j;-ammophenol in
excess of concentrated sulphuric acid yielded anhydro-
5-amino- 2 - (jpp-trichloro -a -hydroxyethoxy-I-p[3fl-tri-
chloro-oc-hydroxyethylbenzene (1), previously obtained
by reduction of the 5-nitro-compound (A., 1926,1242).
Boiling alcoholic potassium hydroxide converted (1)
into anhydro-ij-amino-2-fi$-dichloro-o!.-hydroxyetheiioxy-
I-$$-dichloro-oL-1liydroxyethenylbenzene, m. p. 113—
117° (acetyl derivative, m. p. 191—196°). ~-Toluene-
azophenol and 4-iutro-m-cresol reacted similarly with
chloral, giving the 5-p-?0Ziiewea20-compound (1), m. p.
153°, and the o-nitro-4-methyl compound (I11), m. p.
148—150°, respectively. Reduction of (Il) by stann-
ous chloride yielded (I) and ~-toluidine. The action of
alcoholic potassium hydroxide on (IIl) yielded
5-nitro-2-elhoxy-p-(olylglycoUic acid, m. p. 155°. which
was oxidised by alkaline permanganate solution to
A-nitro-2-ethoxy-p-toluic acid (IV), m. p. 166° and
5-nitro-2-ethoxy--p-tolylglyoxylic acid, m. p. 194° {phenyl-

(+4H,0) (cf.
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hydrazone, ni. p. 199°). By sulphuric acid, (IV) was
converted into 6-nitro-3-hydroxy-jj-toluic acid, m. p.
225° identical with the product of nitration of
3-hydroxy-p-toluic acid with fuming nitric acid in
glacial acetic acid.

The formation of (111) shows that a substituent in
the »»-position to the hydroxyl group docs not prevent
the normal reaction. Substituents in the o-position,
however, interfere, and 4-nitro-o-cresol, 5-nitrosali-
cjdic acid, and 2 :4-dinitrophenol do not condense
under these conditions, probably owing to steric
hindrance of the primary addition to the hydroxyl
group. When the “-position is unoccupied, the
chloral residue may enter in this position, as in the case
of »i-hydroxybenzoic acid, which yielded 5-hydroxy-
trichloromethylphthalide, m. p. 199—200° (cf. Fritseh,
A., 1897, i, 568). Condensation of chloral with
salicylic acid and o- and wi-nitrophenols probably takes
place in this way, but the products are resinous.

R. K. Carlow.

Photo-oxidation of certain organic substances
in presence of fluorescent dyes. C. W. Carter
(Biochem. J., 1928, 22, 575—582).—None of the
aliphatic compounds employed was found to undergo
photo-oxidation. Of the benzene derivatives only
those containing a nuclear amino- or hydroxyl group
were oxidised. Side-chains in which the groups
*NH2 and <CHICII- occur arc oxidised. The other
side-chain compounds investigated were inactive.
Certain other ring compounds, a-naphthol, trypto-
phan, thiophen, and to a marked degree the purine
derivatives are oxidised. The carbon dioxide evolved
during the oxidation was determined in a Barcroft
apparatus. S. S. Zitva.

Derivatives of quinitol. L. Paifray and B.
Eothstein (Compt. rend., 1928. 186, 1007—100S;
cf. this vol.,, 518).—The action of acetyl chloride or
acetic anhydride in pyridine and chloroform at —5°
on cjs-quinitolyielded a mixture of the stereoisomeric
diacetates, but ;ra?w-quinitol underwent no appreci-
able isomérisation. The monoacetates could not be
isolated. As a by-product of the action of acetyl
chloride, /ral/i.s-quinitol yielded 4 :4’-dihydroxydi-
cyclohexyl ether, b. p. 132—133°/16 mm., d'f 1-0920,
717" 1-4574. Benzoyl chloride under similar con-
ditions yielded cis-quinitol dibenzoate, m. p. 116—
117°, and irsias-quinitol dibenzoate, m. p. 151°, isomér-
isation during réaction of the cia-compound occurring
only on rise of temperature. Acetic acid caused
aeetvlation and isomérisation of c/s-quinitol at 150;.

R. K. Callow.

Dyes resembling orcein. F. Henrich and Awv.
Herota (Ber., 1928, 61, [/J], 767—770).—2-AmmO-
orcinol is not affected by dry air if dissolved in ether,
benzene, or xylene; in methyl or ethyl alcohol it
becomes oxidised, slowly in cold, more rapidly in
hot solution, with loss of ammonia to a red dye,
C2iH 180sN2 regarded provisionally as a complex
|nd08hen

G4 Me(0H):N-CGHMe(0H)2-N:CeH Me(0H):0.
Oxidation appears to follow a different course in
amyl alcohol. The possibility of the production of
indophenols by this method is establlshed by the
formation of 4 :6 :0'-trihydroxy-3 :3'-dimethylindo-
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phenol from o-amino-2 : 4-dihydroxytoluene (cf. Hcn-
rich and Gotz, A., 1925, i, 913) and of a compound
giving the indophenol reaction from a dilute alcoholic
solution of phenol, jp-aminophenol, and sodium.
The dye is transformed by treatment with concen-
trated hydrochloric acid and stannous chloride at
180—200° mainly into a dark mass, which rapidly
becomes oxidised and then ceases to give the reac-
tions of the dye, but yields also about 10% of amino-
orcinol hydrochloride and a little ammonium chloride.
Diamino-orcinol, a possible product from the dye,
yields ammonium chloride, but not amino-orcinol
hydrochloride under analogous conditions.  Similarly,
orcein yields a product resembling that from the dye,
which, however, contains much ammonium chloride
and only a trace of substance which gives the same
coloration as amino-orcinol with ferric chloridc.
H. Wren.

Synthesis of 3 :5-dihydroxyethylbenzene. Y.
Asaiiina and S. Ihara (J. Pharm. Soc. Japan, 1928,
[551], 28—31).—Ethyl 3 :5-diinethoxybenzoylacet-
ate is boiled with dilute sulphuric acid for 10 hrs.,
and 3 :5-dimethoxyphenyl methyl ketone is obtained.
This ketone is reduced by zinc amalgam and hydro-
chloric acid to 3 :5-dimethoxyethylbenzene, which
yields on boiling with hydriodic and glacial acetic
acids, 3:5-dihydroxyethylbenzene, m. p. 72—73°,
with benzene of crystallisation. Unlike orcinol and
divarinol, it develops no coloration with ferric
chloridec, but with vanillin and hydrochloric acid
turns red and exhibits greenish fluorescence on boiling
with alkali hydroxide and chloroform.

Theory of halogen substitution. P. Pfeiffer
and R. Wizinger (Annalen, 1928, 461, 132— 154).—
It was stated by Gatterruann (A., 1889, 862) that
certain aa-dianisylethylenes gave a violet colour with
bromine vapour, but that this colour rapidly dis-
appeared, the original compounds being recovered
unchanged. This statement is correct as regards
the colour change,’ but otherwise incorrect, for the
compounds undergo bromination. The bromo-deriv-
atives behave towards bromine like the parent sub-
stances until the limit is reached when no further
bromination can occur. The colours observed inter-
mediately are apparently those of unstable bromo-
perbromides; one of the latter, that of 4 :4'-bis-
dimethylamino-aa-diphenylethylene, is isolable as
a deep blue solid (the corresponding iodoperiodide,
also isolated, is a stable blue solid). The constitution
of the coloured intermediate compounds is deduced
from the fact that the depth of colour given by a
compound with bromine corresponds with that given
with concentrated sulphuric acid or with perchloric
acid. Thus, aa-diphenylethylene gives no colour with
bromine and a greenish-yellow with the two acids,
whilst aa-di-jp-anisylethylene, which affords a deep
bluish-violet with bromine, gives deep orange colours
with both acids. If the perchlorate formed in this

case is represented as [(OMe<?cH4)2C—CHJCIb,,,
then the coloured bromine compound will be

[(OMe-COHAg,C—CHZBr]BBrS,under%oingdecomposition
into (OMe’CgH4)2C:CHBr+HBr+Br2

It is suggested by analogy that the bromination
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of benzene in presence of a bromine earner A (in
absence of which ordinary addition occurs) may be
expressed :

(BrA) — >
CHA4<8®+HBT|A.

When pyridine is used as a bromine carrier, the com-

pound |Br (cf. Meerwein, Z. angew.

“cHBP
Chem., 1925, 38, 816) is the intermediate formed.
Again, the ortho—para-directive effect of certain
groups X (OH, OMe, NH2, etc.) receives explanation
if it be assumed that in formula (I) the ethylenic
linking 5:6 and the group X confer polar properties
on the attached carbon atom (number 1) as similar
groups are known to do in the case of the types:

[RC—R]X; [RG—OH]X; [RX-OMe]X;

[R2ZC—NHa]X; and [(NH22G-NH 2]X. The bromin-
ation of COH5X can thus be written :

[ gx\
gHo  »"H OH (pHBTr Br
™ 0il»  OH (JH  OH, ’
\CH -~
/° X\
OH CBr , , T
Bh cii ® HBr+ Br-

\CH~"

A-substitution depending on a 1:4-conjugation-
additive process. When X=N02 the “ negative ”
effect of this group is to cause the appearance of the
positive charge in the 4-position, viz., the position
farthest from X. As a result, m-substitution occurs
(position 3).

aa-Di-p-anisylethylene, prepared either from di-
anisyl ketone and magnesium methyl iodide or from
ethyl acetate and magnesium p-anisyl bromide, is
converted by bromine (1 mol.), in benzene or carbon
tetrachloride solution, into fi-bromo-a.a.-di-'p-anisyl-
dhylene, m. p. 84°, the constitution of which follows
from its oxidation to di-p-anisyl ketone. This bromo-
compound is converted by bromine in carbon tetra-
chloride into $$-dibromo-*v.-di-'$-anisylethylene, m. p.
93—94°, also obtained by the action of methyl-
alcoholic potassium hydroxide on ~fJ*-Lribromo-aa-di-
p-anisylethane, m. p. 114°, which is in turn obtained
by condensing bromal and anisole in presence of
concentrated sulphuric acid. Dianisylethylene and
the above dibromodianisylethylene are quantitatively
converted by excess of bromine in glacial acetic acid
solution into p(3-3: -tetrabronio-i :4'-dimethoxy-aa-
diphenylelhylene, m. p. 150°, oxidised to 3 : 3'-dibromo-
4 : 4'-dimethoxybenzophenone.

The following substances.are described as being
obtained by processes mostly similar to the above :
aa-di-y-anisyl-p-methylethylene (dianisylpropylene);
aa-di-p-anisyl-pp-dimethylelhylene (dianisylrnethylpro-
pylene), m. p. 64°; aa-di-*-tolylethylene, from toluene
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and broraoacetal in presence of concentrated sulphuric
acid; aa-di-?>i-xylylethylene, similarly obtained, b. p.
197—200°/17 mm.; fi-bromo-y.v.-di-Y>-anisyl-fi-7nethyl-
cthylene, m. p. 57°; fi-3: -tribromoA :4'-dimethoxy-
a.a-diphenyl-fi-methylcthylene, m. p. 131°; 4 :4'-bis-
dimethylamino-aa-diphenylethylene, from Michler’s
ketone and magnesium methyl iodide; bromoper-
chlorate, deep blue, from the above bromoperbromide
and sodium perchlorate, or, better, from the ethylene
and ferric bromide, followed, after isolation of the
ferribromide, by sodium perchlorate.

A table is given of the colours shown when bromine,
concentrated sulphuric acid, or perchloric acid acts
on a number of aa-diarylethylenes of the type
CAr2CXY, where X or Y=H, Me, Br, or Cl.

E. E. Turner.

Molecular transpositions in the cycloheptane
series. M. Godchot and G. Cauquit (Compt. rend.,
192S, 186, 955—957; cf. this vol., 410; Vavon and
Mitchovitch, this vol.,, 516).—The action of mag-
nesium phenyl bromide on 2-chloroc//c?oheptanol
yields phenylcydohexylcarbinol, m. p. 48—49° (hydro-
gen phthala-te, m. p. 163°; phemylurethane, m. p. 146—
147%), identical with a specimen prepared by Sabatier
and Mailhe’s method (A., 1904, i, 809) together with
an ethylenie hydrocarbon, C13H 16, b. p. 140—141°/
15 mm. (cf. Auwers and Treppmann, A., 1915, i,
789). The formation, by this reaction, of a ring
containing one less carbon atom would thus appear
to be the general tendencv, and the mechanism
CH,-CH,,-CH, 7 CHo’CHVCH,

i >CH-OMgI*MgICI+1 " “|
ch2chZ2chci ch2ch2ch<ho

—S- CEH1L,CHR’OH, suggested by Tiffeneau, is
probably correct. J. W. Baker.

Mobile-anion tautomerism. 1. Conditions
of activation of the three-carbon system, and
modes of addition to conjugated systems. H.
Burton and C. K. Ingold (JCS, 1928, 904—921)
—An examination has been made of the relative
mobility of X (=OH, OAc, Br) and its facilitation
by R (=Me, Ph, p-Mc-C,H,, ;p-CI-C,H,) in
R-CHX-CH:CH®R' R-CHICH-CHX-R', and of
the effect of R on equilibrium. The order of increas-
ing mobility is as indicated in each series, and hence
corresponds with the anionic stability of X and the
power of R to take up the cationic charge. The
analogy with aromatic substitution and the bearing
of the results on 1:4-addition to conjugated systems
and related topics are discussed. Contrary to the
observations of Valeur and Luce (Bull. Soc. chim.,
1920, [iv], 27, 611), the conversion of a-phenylallyl
alcohol (-p-nitrobenzoate, m. p. 45—46°) into cinnamvl
alcohol could not be effected, but on heating with
acetic anhydride, smooth conversion into cinnamyl
acetate occurs. The action of an acetic acid solution
of hydrogen bromide on either alcohol yields cinnamyl
bromide (Moureu and Gallacher, A., 1922, i, 34),
the structure of which is proved by ozonolysis. a-p-
Tolylethyl alcohol, b. p. 120—122°/10 mm. (p-nitro-
benzoate, m. p. 82°), prepared by the action of mag-
nesium ¢>-tolyl bromide on acraldehyde, is readily
converted by the action of acetic anhydride and
subsequent hydrolysis into 4-methylcinnamyl alcohol,
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m. p. 51—52° (-p-nilrobenzoate, m. p. 131—132°), and
on bromination yields 4-methylcinnamyl bromide,
m. p. 64—65°. In the investigation of oy-diarylated
systems the structures of the various alcohols were
established by ozonolysis, and by conversion under
the influence of alcoholic alkali, into the isomeric
ketones, R-CH(OH)-CH:CHR' — > R-COCH2-CHR'
Tiffeneau, Bull. Soc. chim., 1907, [iv], 1, 1209;
Nomura, A., 1927, 770). ccy-Diphenylallyl acetate
when treated with bromine in cold carbon tetrachloride
deposits a bromide, m. p. 176—177°, a second bromide,
m. p. 122°, being obtained from the mother-liquors.
y-Phenyl-a-'p-tolylaUyl alcohol, m. p. 78—79°, obtained
by the action of magnesium p-tolyl bromide on
cinnamaldehyde, is converted by boiling 20% alcoholic
potassium hydroxide into p-tolyl [i-phenylethyl ketone
(1), m. p. 70° (oxime, m. p. 101—102°), and on acetyl-
atiori yields a mixture of y-phenyl-a-p-tolyl and
a-phenyl-y-"»-tolyl acetates with a constant b. p.
210—212°/11 mm. The action of cinnamaldehyde
on magnesium p-chlorophenyl iodide yields a mixture
of the isomeric phenylchlorophenylallyl alcohols,
the mixed acetates of which, b. p. 225—226°/13 mm.,
on treatment with bromine yield two isomeric bromides,
m. p. 193—194° and 180° respectively. Treatment
of the mixed acetates with 20% alcoholic potassium
hydroxide solution yields a mixture of phenyl p-p-
chlorophenylethyl ketone (I1), m. p. 58°, and \>-chloro-
phenyl [i-phenylethyl ketone (I111), m. p. 78°, which
were isolated as their oximes, m. p. 117—118° and
111—112°, respectively (below). The various refer-
ence ketones are synthesised as follows : ethyl p-chloro-
benzylbenzoylacetate, b. p. 240°/12 mm., m. p. 54—55°,
is obtained by the action of p-chlorobenzyl bromide
on ethyl sodiobenzoylacetate, and hydrolysis with
dilute sulphuric acid or barium hydroxide yields (II).
Ethyl Y>-chlorobenzoylacelate, b. p. 181—182°/1S mm.,
m. p. 36°, obtained by the action of jj-chlorobenzoyl
chloride on ethyl sodioacetoacetate, is similarly con-
verted into ethyl benzyl-p-chlorobenzoylacetate, b. p.
228—233°/14 mm., m. p. 65° which on hydrolysis
yields (I1l). Ethyl jj-toluoylacetate, b. p. 172—
173°/14 mm. (Marguery, A., 1905, i, 527, gives b. p.
170°/30 mm.), is similarly converted into ethyl benzyl-
\>-toluoylacetate, b. p. 232—233°/ll mm., which by
hydrolysis vyields (). Ethyl p-methylbenzylbenzoijl-
acetate, b. p. 223—225°/10 mm., on hydrolysis yields
phenyl p-p-tolylethyl ketone, low m. p., a waxy solid
(oxime, m. p. 85—86°). J. W. Baker.

[Preparation of] benzhydrol. C. S. Marvel
and N. A. Hansen (Org. Syntheses, 1928, 8, 24—25).
—Benzophenone is reduced with technical zinc dust
(85% purity), 95% alcohol, and sodium hydroxide;
the benzophenone must first be heated with the
alcoholic alkali. A. A Erdridge.

Preparation of crystal-violet from oxalyl
chloride and dimethylaniline. |. N. Postovski
(J. Chem. Ind. [Moscow], 1927, 4, 552—553).—
Powdered aluminium chloride (1 part) is added to
dimethylaniline (10 parts), and oxalyl chloride
(7 parts) is added gradually; the hot, green mixture
is cooled with water while the remainder of the
oxalyl chloride is added. The reaction is complete
in 5 min. The crude mass, is converted into the
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carbinol with sodium hydroxide, the excess of
dimethylaniline removed with steam, and the carbinol
dissolved in acidified water, filtered, and recrystallised.
The yield is 92—95% of the dimethylaniline taken
(cf. G.P. 34,607). Chemical Abstracts.

Amino-alcohols of the naphthalene series. E.
Fourneau, Trefouel, and (Mme) Trefouel (BU”
Soc. chim., 1928, [iv], 43, 454—458).—A number of
amino-alcohols of mol. wt. approaching that of
quinine and of amino-alcohols of the benzene series
containing a methoxy-group or a piperidine ring have
been prepared. The following are described : a-di-
methylamino-y-I-naphthyl-, b. p. 216—217°/28 mm.
(hydrochloride, m. p. 134°); oi-diethylamino-y-\-
naphthyl-, b. p. 214°/19 mm. (hydrochloride, m. p.
138°); oi-diamylamino-y-\-iiaphthyl-, b. p. 240°/22
mm. (hydrochloride, m. p. 114°); and a.-piperidino-y-\-
naphthyl-isopropyl alcohol, b. p. 225°/10 mm. (hydro-
chloride, m. p. 145°). The foregoing compounds were
all obtained from <x-chloro-y-I-naplithyl\sopropyl alco-
hol, b. p. 210°/25 mm. (from magnesium a-naphthyl
bromide and epichlorohydrin), or from y-I-naphthyl-
propylene afi-oxide, b. p. 186°/15 mm., obtained by
the action of sodium hydroxide on the chlorohydrin
in alcoholic solution. y-4-Melhoxy-1-naphthylprojnjl-
ene afi-oxide, b. p. 225°/25 mm., a-chloro-y-4-niethoxy-
1-naphtliyl-, b. p. 180°/0-2 mm., and oL-piperidino-y-4-
methoxy-1-naphthyl-isopropyl alcohol, b. p. 200°/0-I
mm. (hydrochloride, m. p. 193—194°), are similarly
prepared. I-BromoA-methoxynaphthalene,b. p. 178°/
15 mm., is obtained by brominating a-methoxy-
naphthalene in acetic acid. y-Chloro-'j.-phcnyliao-
propyl alcohol, b. p. 135—155°/20 mm., y-phenyl-a.fi-
propylene oxide, b. p. 113°/39 mm., a-piperidino-y-
phenylisopropyl alcohol, b. p. 172°/12 mm. (hydro-
chloride, m. p. 178—179°); y-chloro-a.--p-methoxy-
phenylisopropyl alcohol, b. p. 188—190°/24 mm.,
y-y-met/ioxyphenyl-afi-propylene oxide, b. p. 145—150°,
and <x.-piperidino-y--p-methoxyphenyl\sopropyl alcohol,
b. p. 213°/18 mm. (hydrochloride, m. p. 164°), are
described. a-Naphthol condensed with epichloro-
liydrin in presence of sodium hydroxide affords
y-1-naphthoxy-a.fi-propylene oxide, 194°/16 mm., from
which a-piperidino-y-I-7iaphthoxy-, b. p. 196°/0-2 mm.
(hydrochloride, m. p. 177—178°), and a-diethylamino-
y-lI-naphthoxy-isopropyl alcohol, b. p. 176°/0-2 mm.
(hydrochloride, m. p. 125°), are obtained, y-2-
Naphthoxy-a.$-propylene oxide, b. p. 200°/16 mm.,
*-Viperidino-y-2-naphthoxy\sopropyl alcohol, b. p.
200°/0-15 mm. (hydrochloride, m. p. 172—173°), and
J-djethijlami7io-y-2-naphlhoxyisoprop!jl alcohol, b. p
190°/0-6 mm. (hydrochloride, m. p. 162°), are also
described. R. Brightman.

Action of magnesium, ci/ciohexyl bromide on
oxalic acid derivatives. C. G. Gauerke and C. S.
Marvel (J. Amer. Chem. Soc., 1928, 50, 1178—1182).
—Ethyl oxalate and magnesium cycZohexyl bromide
give the ethyl ester (1) (20% of the theoretical yield),
ni' P- 69° (corr.), of hydroxydioyclohexylaceiic acid,
IU- p. 171—172°, also some dicycZohexyl, but only
a small amount of tetracyclohexylethylene glycol, m. p.
151—152°, even when the Grignard reagent is in
excess. Similarly, methyl and t'sopropyl oxalates
give methyl, m. p. 48-5°, and isopropyl, in. p. 80°,
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hydroxydicyclohexylacetates. Magnesium cyclohexyl
bromide does not react further with the ester (I);
with methyl benzilate in di-n-butyl ether it gives
cyclohexoyldiphenylcarbinol, m. p. 112-5°, which is
hydrolysed by alcoholic potassium hydroxide to
potassium liexahydrobenzoate and diphenylcarbinol,
and with benzil, s-dipihenyldicyclohexylethylene glycol,
m. p. 150—151°. Attempts to reduce dicj/cZohexyl
ketone to tetracj/cZohexylethylene glycol, using mag-
nesium with iodine or mercury (cf. Gomberg, A., 1927,
245, 1190), were unsuccessful. H. E. P. Notton.

Tetraphenylethylene oxide (a-benzpinacol).
(M11e) J. Levy and R. Lagrave (Bull. Soc. chim.,
1928, [iv], 43, 437—441).—The reactivity of arylated
ethylenic hydrocarbons towards perbenzoic acid
depends partly on the mol. wt. and partly on the
symmetrical or unsymmetrical nature of the molecule.
Hydrocarbons such as stilbene, which possess a sym-
metrical molecule, are less easily oxidised than
unsymmetrical triaryl-hydrocarbons (cf. A., 1926,
818; 1927, 872; Boeseken, A., 1927, 39; Lagrave,
ibid., 872). Tetraphenylethylene oxide, m. p. 193—
194° in mercury, 19S—199° in acid bath, prepared
by oxidation of tetraphenylethylene with perbenzoic
acid in chloroform solution, is identical with a-benz-
pinacolin. Tetraphenylethylene is best prepared
from p-benzpinacolin, obtained by reduction of
benzophenone with zinc and excess of acetyl chloride
(cf. Paal, A., 1884, 1167), which with 2} mols. of
magnesium ethyl bromide affords a theoretical yield
of aaap-totraphenylethan-fi-ol, converted by acetyl
chloride into aa[3£!-tetraphenylethylene. Yields of
oxide up to 43% can be obtained by Thorner and
Zincke’s process (A., 1878, 425, 874), but replacement
of the hydrochloric acid by dilute sulphuric acid leads
to benzpinacol. No benzhydrol is isolated in these
reactions, but 1—2% of tetraphenylethylene is formed.

R. Brightman.

Ether corresponding with isosafrole bromo-
hydrin. c.Mannich and P. Sschmitt (Arch. Pharm.,
1928, 266, 84—86).—In preparing ¢sosafrole bromo-
hydrin from ;sosafrole dibromide by the action of
aqueous acetone (cf. Mannich, A., 1910, i, 411) there
is formed as a by-product $-bromo-a.-3 :i-methylene-
dioxyphenyl n-propyl ether, m. p. 134°, evidently
produced by interaction of unchanged dibromide
with the bromohydrin, since it can be produced in
quantity by allowing these compounds to remain in
contact for 10 weeks. The bromine atoms are not
readily replaced (cf. the methyl ether of the bromo-
hydrin, loc. cit.) : thus, palladium and hydrogen, and
organic bases, have no action on the compound.
Hot alcoholic potassium hydroxide removes the
bromine, giving what is apparently a diethylenic
ether, a viscous oil, which is converted by hot 20%
hydrochloric acid into 3 :4-methylenedioxyplienyl
ethyl ketone. The ether is also debrominated by
the action of silver acetate in glacial acetic acid.
The product here appears to be the diacetate of the
corresponding dihydroxy-compound; when distilled
it decomposes into acetic acid and isosafrole oxide.
A cold 15% solution of hydrogen bromide in glacial
acetic acid converts the ether into ¢sosafrole bromo-
hydrin. W. A. Sitvester.
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Synthesis of amino-alcohols from isosafrole,
¢soeugenol, and anethole. G. Mannich and F.
Schmitt (Arch. Phann., 192S, 266, 73—84).—The
benzoate of y-dimethylamino-y-3 : 4-methylenedioxy-
phenylpropan-G-ol (Mannich, A., 1910, i, 411) is a
powerful but only weakly toxic anaesthetic. The
following compounds were prepared in fruitless efforts
to obtain a pharmacologically superior product.
Dimethylaminomothylenedioxyphenylpropan-p-ol is
now obtained in better yield (70%) and has m. p.
66—68°, b. p. 178—182°/16 mm. When the meth-
iodide, m. p. 176°, is heated with potassium hydroxide
it breaks up into trimethylamine and isosafrole oxide.
This formation of isosafrole oxide is an instance of a
readiness to decompose which is exhibited also in
other reactions, e.g., acylation. Thus, the benzoate
(m. p. 80—83°; hydrochloride, m. p. 202—208°),
obtained by heating the hydrochloride of the base
with benzoyl chloride at 115—125°, is accompanied
by about 10% of a by-product, m. p. 164—165°,
apparently the benzoate of y-chloro-y-3 : 4-methylene-
dioxyphenylpropan-p-ol, as it is decomposed by the
action of alcoholic potassium hydroxide into isosafrole
oxide and benzoic acid. Similarly, when the hydro-
chloride of the base is heated with o-carbomethoxy-
benzoyl chloride, the o-carbomethoxybctizoate (hydro-
chloride, m. p. 125—126°, anaesthetic) is obtained,
but when the base is similarly treated, part is simply
converted into its hydrochloride, part is converted
into 3 :4-dimethoxybenzyl methyl ketone apparently
by wav of isosafrole oxide, and the third product
is o-carbomethoxybenzdimethylamide. The p-nitro-
benzoale of the dimethylaminometliylenedioxyphenyl-
propanol has m. p. 223° and is reduced in dilute
hydrochloric acid solution by the action of metallic
copper and hydrogen sulphide to the corresponding
aminobenzoate, m. p. 120°, which also is an anaesthetic.
y-Diethylamino-y-3 : 4xmethylencdioxyphenylpropan-[i-
ol, b. p. 175°/14 mm. (hydrochloride, m. p. 196°), is
obtained when a cold solution of isosafrole bromo-
hvdrin and diethylamine in alcohol is kept for a

month. The benzoate, m. p. 185° is a potent
anaesthetic. The p-nitrobenzoate, m. p. 220°, is also
described. When the amino-alcohol is oxidised in

warm glacial acetic acid solution by chromic acid,

3 :4-methylenedioxybenzyl methyl ketone is obtained.

y-Pipcridino-y-3 : 4-methylencdioxyphenylpropan-p-aZ
m. p. 77°, b. p. 235—240°/15 mm., yields a hydro-
chloride, m. p. 204°, and a benzoate [hydrochloride,
m. p. 204°, (decomp.)] which is a powerful anaesthetic.
y-Dimethylamino-y-3 : 4- dimethoxyphenylpropan-p-
ol (Mannich, loc. cit.) is now found to have m. p. 51°.
Its p-nitrobenzoate (hydrochloride, m. p. 198°) s
obtained in mediocre yield. y-Diethylamino-y-3 :4-
dimethoxyphenylpropan-$-ol, b. p. 197—199°/14 mm.,
is obtained by the usual procedure in 70% yield.
y-Piperidino-y-3 : 4-dimethoxyphcnylpropan-$-ol can-
not satisfactorily be isolated; when the syrupy
crude base is distilled (b. p. 212—220°/14 mm.) it
breaks up into piperidine and 3 :4-dimethoxybenzvl
methyl ketone. y-Dimethylamino-y-p-anisylpropan-
(i-ol, obtained from anethole by way of the bromo-
hydrin in the usual way, has m. p. 39°, b. p. 162°/
17 mm. The hydrochloride, m. p. 195° and p-nitro-
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benzoate [hydrochloride, m. p. 205° (decomp.)] are
described. The latter is reduced by tin and hydro-
chloric acid to the p-aminobenzoate, m. p. 159°, which
is an anaesthetic. y-Dielhylamino-y-p-anisylpropan-
P-0Z b. p. 210°/30 mm., yields a very hygroscopic
hydrochloride. y-Piperidino-y-p-anisylpropan-p-oZ
b. p. 203—205°/14 mm. (hydrochloride, m. p. 180°),
yields a p-nitrobenzoate, in. p. 213°, (decomp.). Al-
though the bases described above should consist of a
mixture of stereoisomerides, it appears doubtful
whether they really do so, those that are obtained in a
crystalline form being evidently not mixtures.
W. A. Sitvester.
Benzoic esters and electronic affinities of
radicals. 1. A. zaki (J.C.S., 1928, 983—9S9).—
The nitration at 0° and 25° of a series of alkvl
benzoates lias been studied. The percentage of the
»nekz-isomeride produced in the various cases is as
follows: methyl, 72-0; ethyl, 69-9; «-propyl, 71-8;
«-butyl, 67-9 ; n-amyl, 68-3; n-hexyl, 63-7; n-heptyl,
62-S; «-octyl, 60-2; w-cetyl, 52 (ca.); isopropyl,
64-1; isobutyl, 69-4; sec.-butyl, 65-2; tert.-butyl,
59-4; sec.-octyl, 59-4% at 0°, the values for the first
four of the series at 25° being, 69-7, 66-3, 68-6, and
65-1%, respectively Branching of the carbon chains
decreases the proportion of the mefo-isomeride pro-
duced, but with the normal alkyl benzoates, altern-
ation between the odd and even series is found.
This alternation decreases as the length of the chain
is increased, and it is suggested that a direct effcct
through space of the carbonyl oxygen atom onthe more
proximate odd carbon atoms of the zigzag alkyl chain is
superimposed on the general inductive effect (Allan
and others, A., 1926, 397) transmitted through the
chain. A modification of Holleman’stitration method
for the determination of the percentage of meta-
isomeride (A., 1599, i, 757; cf. Baker, A., 1927, 454)
is described, an accuracy of 0-3% being claimed.
J. W. Baker.
Carboxyphenylcarbamide derivatives. S.
Weit and (M11e.) J. Rozental (Rocz. Chem., 1928,
8, 44—49)—The following compounds of the
“ anaesthesine ” group have been prepared: p-carb-
eihoxyphenylcarbamide, m. p. 95°; ~N-acetyl-~N’-p-carb-
ethoxyphenylcarbamide, m. p. 139:—140°; N-isovaleryl-
W-p-carbethoxyphenylcarbamide, m, p. 237°, and N-k-
bronio'viovaleryl-'i\'-p-carbdkoxyphenylcarbamidc, m. p.
134—135°. The last substance is a more powerful
anaesthetic agent than “ bromural.”
R. Truszkowski.
[Preparation of] perbenzoic acid. M. Tiffen-
eau (Org. Syntheses," 1928, 8, 30—34).

[Preparation of] ethyl /»-aminobenzoate. R.
Adams and F. L. Conen (Org. Syntheses, 1928, 8,
66).—Ethyl p-nitrobenzoate is catalytically reduced

by hydrogen in presence of platinum oxide.
A. A. Eldridge.

State of aggregation of phenylbromoaceto-
nitrile. A. Nekrassov (J. pr. Chem., 1928, [ii],
119, 108).—Phenylbromoacetonitrile has b. p. 137—
139°/15 mm., m. p. 25-4° (cf. Steinkopf, A., 1920, i,
590; Schotz, “ Synthetic Organic Compounds,” 310).

H. Burton.
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Dioximes. XLVII. L. Avogadro (Gazzetta,
1928, 58, 191—196; cf. A., 1927, 470).—Oximino-;p-
tolylacetonitrile oxide (cf. A., 1924, i, 294) is converted
by benzoyl chloride or bromide into 3-cliloro- or
3-bromo-5-1}-tolyl-l : 2 :4-oxadiazole, m. p. 42—43° and
27—28°, respectively. It is suggested that the
structures CfiH4Me-C(0H):N-C:N:0 and
C~Me-CiOBz"N-CCIiN-OH are intermediately
formed. Either halogen compound on prolonged
heating with methyl-alcoholic potassium hydroxide
yields 3-hydroxy-5-'p-lolyl-1 : 2 ; 4-oxadiazole, m. p.
199—200° (with partial sublimation), which is decom-
posed by nitric acid, and with m-4-xylidine yields s-di-
m-4-xyhjlcarbamide. The hydroxy-compound yields
a sodium salt, explodes 204°, a silver double salt,
C18H 150 4N4Ag, m. p. 258° (exploding), and a cupric salt
which decomposesto a basic compound; itis alkylated
by the appropriate alkyl sulphate to the 3-methoxy-,
m. p. 47—48°, or 3-e™ox//-compound, m. p. 45°, also
obtained by the action of an alkali ethoxide on the
cliloro- or bromo-compound.

The action of an aqueous sodium hydroxide solution
on oxirnino-jtf-tolylacetonitrilc oxide, followed by
passage of carbon dioxide and acidification, yields
3-hydroxy-5-~-tolyl- and 5-hydroxy-3-;p-tolyl-1 : 2 : 4-
oxadiazoles, separated by means of the copper salt of
the former (cf. Ponzio and Zanardi-Lamberti, A,
1924, i, 324); by means of its nickel salt is also isolated
y-tolylmetazonic acid, m. p. 176—177°, decomp, to
2>-t6lubnitrile and 5-hydroxy-3-_p-tolyl-l : 2 : 4-oxa-
diazole. 7 E. W. Wignalu.

Racemisation of amino-acid derivatives. P.
Karrer and M. dalta Vedova (Helv. Chim. Acta,
1928, 11, 368).—When acylated amino-acids, e.g.,
-V-benzoyl-Z-leucine and MN-benzoyl-d-alanine, are
converted into the acid chlorides by treatment with
phosphorus pentachloride in acetyl chloride at 0°,
complete racemisation occurs. This must be due to
the intermediate formation of a compound with a
symmetrical structure, such as NHBz-CRICCI'OH.

R. K. Callow.

Resin acids of Coniferce. P. Levy [with H.
Brunotte and H. Raalf] (Ber., 1928, 61, [B], 616—
623; ef. Aschan and Levy, A., 1927, 1067).—The
acid, CXH304, regarded by Levy and Brunotte (loc.
cit.) as dihydroxyabietic acid, is shown to be identical
with the dihydroxydihydro-d-pimaric acid of Ruzicka
and Balas (this vol., 297); it is also obtained by
oxidation of abietic acid prepared according to G.P.
221,889 and of crude American colophony. Abietic
acid, previously regarded as homogeneous, must
therefore contain isomeric resin acids (cf. Dupont, A.,
1924, i, 640). This conception is confirmed by the
isolation of dihydro-ci-pimarie acid, C2H302 (cf.
Tschugaev and Tearu, A., 1913, i, 726%), from the
products of the catalytic hydrogenation of abietic
acid derived from American turpentine. The pro-
duction of the dihydroxy-acid and the tetrahydroxy-
acid of higher m. p. or of the two tetrahydroxy-acids
during the oxidation of abietic acid is closely con-
nected with the amount of permanganate used. All
three acids are shown to be homogeneous. The
preparation of uniform hydroxylated acids thus
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affords a certain method of establishing the number
of double linkings in resin acids (contrast Jonas, A.,
1922, i, 326), whereas this cannot safely be deter-
mined by catalytic hydrogenation, since the volume
of hydrogen absorbed is dependent on solvent,
catalyst, and temperature. H. Wren.

Derivatives of acenaphthene[-5-carboxylic
acid], I. G. Farbenind. A.-G.—See B., 1928, 293.

Esterification in presence of silica gel. A.
Korotev (J. Chem. Ind. [Moscow], 1927, 4, 547).—
Silica gel is an efficient catalyst for the esterification
of salicylic acid. Salicylic acid (50 g.), methyl
alcohol (120 g.), and silica gel (4 g.) are heated on a
water-bath for 6—8 hrs.; the yield is 75—80% of the
theoretical. Chemical Abstracts.

Preparation of phenyl salicylate. O.Magidson
and W. Kro1 (Trans, sci. chem.-pharm. Inst., 1926,
16, 54—63; Chem. Zentr., 1928, i, 40).—Optimally,
phosphorus oxychloride (56 g.) is gradually added to a
mixture of salicylic acid (13S g.) and phenol (94 g.)
which is heated for 2-5 hrs., first at 60—65°, and then
at 120°; the yield is 90% of the salicylic acid con-
sumed. There is also formed an oil which on distill-
ation in a vacuum yields 57% of phenyl salicylate.

A. A Eldridge.

Derivatives of salicylic acid. 1. 3-Nitro- and
5-nitro-salicylic acids. A. N. Metdrum and
N. W. Hirve (J. Indian Chem. Soe., 1928,5, 95—101).
—Nitration of salicylic acid by the method of Meldola,
Foster, and Brightman (A., 1917, i, 453) yields a
mixture of 3-nitrosalicylic acid, m. p. 148—149°
(+H2, m. p. 128—129°), and 5-nitrosalicylic acid,
m. p. 228° (22-5 g. and 50 g., respectively, from 100 g.
of salicylic acid), which is best separated by crystall-
isation of the potassium salts. A neutral solution of
the mixture in potassium hydroxide deposits the
monopotassium salt of the 3-nitro-acid (yellow;
corresponding sodium, salt, crimson), whilst treatment
of the mother-liquors with excess of potassium hydr-
oxide yields the dipotassium salt of the 5-nitro-acid
(yellow : corresponding sodium salt, yellow). Methyl
3-nitrosalicylate, m. p. 132° [the ester, described by
Keller (A., 1908, i, 285) is probably a mixture of the
isomeric esters; corresponding ethyl ester, m. p.
48-5°; corresponding amide, m. p. 155° (potassium
salt, +11,0, described)], and methyl 5-nitrosalicylate,
m. p. 119° [corresponding ethyl ester, m. p. 102°;
corresponding amide, m. p. 225° (potassium salt,
+H 20, described)], are prepared in the usual ways.

G. A. C. Gough.

Derivatives of salicoylsalicylic acid. E.
Lewicka (Bull. Acad. Sci. Cracovie, 1927, A, 4 pp.;
Chem. Zentr., 1928, i, 190).—The following com-
pounds are described ; acetylsalicoyl chloride; methyl
(m. p. 82—84°) and ethyl (m. p. 72—73°) acetylsalicoyl-
salicylates; methyl methylsalicoylsalicylate, m. p.
102—104°. A. A  Eldridge.

Fission of the dioxymethylene ring. F.
Mauthner (J. pr. Chem., 1928, [ii], 119, 74—76).—
When acetopiperone is treated with aluminium
chloride in boiling chlorobenzene there is formed
acetopyrocatechol.  Similarly, piperonylic  and
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guaiacol-o-carboxylic acids afford protocatechuic and
0-catechuic acids. H. Burton.

Stereochemistry of tervalent nitrogen. J. G.
Jackson and J. Kenner (J.C.S., 1928, 573—581).—
The possibility that the configuration of compounds
of tervalent nitrogen is plane had been inferred from
the general failure to detect the isomerism demanded
by anon-planar configuration. A method of obtaining
positive evidence on this point is suggested, and in
this connexion experiments have been carried out on
the internal condensation of (3-phenylglutaric and
anthranilodiacetic acids. The results in the former
case directly refute Sachse’s benzene formula and
accord with the conception of a plane formula such
as Kekule’s. If this be accepted, it is pointed out
that compounds of tervalent nitrogen are described
in the literature for which a plane configuration seems
very probable. (3-Phenylglutaric acid is readily con-
verted, under the influence of sulphuric acid, into
1-ketohydrindene-3-acetic acid (I), m. p. 151° {semi-
carbazone, m. p. 268° (decomp.); methyl ester, in, p.
65° [semicarbazone, m. p. 152; 2-oximino-derivative,
m. p. 167° (decomp.)]; ethyl ester, b. p. 194—200°/13
mm. [semicarbazone, m. p. 131—132°; 2-oximino-
derivative, m. p. 193° (decomp.)]}, but no tricyclic,
non-acidic, ketonic product could be isolated.
Similarly, $-phenylglutaryl chloride, m. p. 46°, under-
goes only partial internal condensation under the
influence of aluminium chloride, yielding the com-
pound (I). When condensation takes place in light
petroleum containing aromatic components, 0>3-hydr-
indonylacetophenone, m. p. 78° [disemicarbazone, m. p.
233° (decomp.); dioxime, m. p. 179°], is also obtained.
Anthranilodiacetic acid, m. p. 216° (decomp.) (lit.
212°), condenses under the influence of sodium hydr-
oxide, giving indoxylacetic acid, m. p. 165° (decomp.)
[o-mei/ioxy-derivative, m. p. 141—142° (monohydrate)].
When sodamide is used as condensing agent, and
the crude product is treated with methyl sulphate, a
small yield of a compound, CIH1002N2, m. p. 163°,
results. " M. Crark.

[Preparation of] ethyl benzoylformate. B. B.
Corson, R. A. Dodge, S. A. Harris, and K. K.
Hazen (Org. Syntheses, 1928, 8, 68—72).

Condensation products of diethyl succinyl-
succinate with primary arylamines. D.
Migliacci and R. Gargiulo (Gazzetta, 192S, 58,
110—121; cf. Liebermann, A., 1914, i, 658; Migliacci,
this vol., 289).—The interaction of diethyl suceinyl-
succinate with excess of primary arylamines
at 125—130° yields a diethyl 2 :5-diarylamino-
terephthalate; at 180—200° the main product
is a iViV'-diarylcarbamide; as the proportion of ester
is increased, these products are mixed with increasing
amounts of a yellow substance of unknown com-
position. The following are described : ethyl 2 : 5-di-
o-phenetidinoterephthalate, m. p. 152° (dibenzoyl deriv-
ative, m. p. 249—251°); 2 :5-di-o-phenetidinotere-
phthalic acid, m. p. 273° (decomp.); N N'-di-o-phenetyl-
carbatnide, m. p. 222°, and £>-phenetyl- and p-anisyl-
carbamides; yellow substances from o- and p-phenet-
idine and from jj-anisidine, m. p. 180—181°, 163—
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168°, and 182—187°, respectively; ethyl 2 :5-cK-o-
phenetidino-Al: ~-dihydroterephlhalale, m. p. 201°,
prepared at low temperature in the absence of air.
E. W. Wignalr.
(3-Phenylalanine derivatives. W. M. R odionov
and A. M. Fedorova (Arch. Pharm., 1928, 266, 116—
121; cf. A., 1927, 137, 451).—Continuing the investig-
ation of pharmacologically interesting (3-phenyl-
alanine derivatives the following methoxy-compounds
have been prepared. Both vanillin and proto-
catechualdehyde are smoothly converted into
veratraldehyde by treatment with phenyltrimethyl-
ammonium hydroxide (Rodionov, A., 1926, 532), the
yields being 86% and 58-3%, respectively”. 2 :4-Di-
methoxybenzaldehyde is similarly- obtained from
resorcaldehyde (yield, 41-7%) and o-, m-, and yj-meth-
oxybenzaldehydes from salicylaldehyde, m-hydroxy-
and ?)-hydroxy-ben7.aldehydes, respectively (yield,
72-8%, 88%, and 66-6%). By interaction of veratr-
aldehyde, malonic acid, and ammonia in alcoholic
solution 'ji-amino-fi-3 : 4-dimethoxyphenylpropionic add
(hydrochloride, m. p. 207—208°) is obtained (yield,
59%). The 2 :4-dimethox;/-isomevido was also pre-
pared in poor yield from 2 : 4-dimethoxybenzaldehyde.
The three monomethoxy-analogues were similarly
obtained, being accompanied in each case by the
corresponding methoxycinnamic acid. [i-Ami?io-[i-o-
anisylpropionic acid (yield, 33%) (hydrochloride, m. p.
208—210°), $-amino-$-m-anisylpropionic acid (yield,
39%) (hydrochloride, m. p. 190°), and (3-amitto-(3-p-
anisylpropionic acid (yield, 59%) [hydrochloride, m. p.
205° (decomp.)], are described. W. A. Sitvester.

Synthesis of 3 :4-dihydroxyphenylalanine.
C. R. Harington (Biochem. J., 1928, 22, 407)—A
simplified method of preparation of ethyl benzamido-
3-methoxy-4-hydroxycinnamate which is employed in
the synthesis of the above compound (Harington and
McCartney, A., 1927, 961) is described. The azlactone
obtained by the condensation of vanillin with hippuric
acid is dissolved in alcohol and boiled with sulphuric
acid under a reflux condenser. After distilling off the
greater part of the alcohol, the reaction mixture
is treated with sodium hydrogen carbonate until
slightly alkaline. The ester is then extracted with
ethyl acetate and the solvent removed. The ester
which crystallises from the residue is recrystallised
from dilute alcohol. S. S. Zitva.

[Preparation of] phenylsuccinic acid. A. Lap-
worth and W. Baker (Org. Syntheses, 1928, s,
88—90).

Synthesis of methyl phenylethylmalonate.
M. M. Rising and T.-W. zee (J. Amer. Chem. Soc.,
1928, 50, 1208—1213).—The overall yield of ester
(43-1% of the theoretical, from phenylacetonitrile) is
the highest yet attained. a-Phenylbutyronitrile is
converted by absolute methyl alcohol and hydrogen
chloride at —5° to —10° into the imide hydrochloride,
m. p. 92°, of methyl a-phenylbutyrate. The free ester,
m. p. 77—78° (cf. Neure, A., 1889, 597), yields a
tautomeric ioi/io-derivative (cf. A., 1927, 359) which
condenses with ethyl chloroformate in ether, giving
methyl phenylethylmalonate. H. E. F. Notton.
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Indicators. XI. Phenolphthalein and deriv-
atives. A. Thiel and R. Diehl (Sitzungsber. Ges.
Natunviss. Marburg, 1927, 62, No. 15, 472—546;
Chem. Zentr., 1927, ii, 2669—2672).—Acree’s view of
the mechanism of the colour change of phenolphthalein
(A., 1908, i, 423) is preferred, together with Pfeiffer’s
theory (1922) of halochromic compounds. In the
chloro- and amino-phenolphthalein series the influence
of the substituents on the position of the absorption
maximum is additive. Phthaleins in which the
hydrogen atom ortho to the phenolic hydroxyl group
is replaced by chlorine, bromine, or an amino-group
readily form oximes; 3-nitro- and 3 :5-dinitro-
phenolphthalein yield oximes, but not 3 :3-dinitro-,
3:5: 3'-trinitro-, or 3:5:3"':5'-tetranitro-phenol-
phthalein ; hence hydroxylamine does not attack the
lactone ring, or act on the carbinol-carboxylie acid
form. The oxime must thus be derived from the
~-quinonoid form, it being supposed that one phenolic
residue is free from, but that the two others contain,
nitro-groups. The view is supported by the fact that
the quinonoid ester of 3 :5: 3" :5'-tetrabromophenol-
phthalein forms an oxime, as is shown by measure-
ments of the extinction coefficient in admixture with
hydroxylamine. Further, éthérification of the second
hydroxyl group of 3-nitrophenolphthalein prevents
oxime formation, but the reduction product of the
ether gives an oxime. Apparently the formation of
a quinone produces a yellow colour (e.g., pure
phenolphthalein  monomethyl ether is yellow in
slightly alkaline solution), the deep colours of the
phthaleins being due to the joint effect of both
phenolic residues. Substitution in the phthalic acid
nucleus of phthaleins also influences the absorption
curves ; hence the whole complex is to be regarded as
a chromophore. The effect of the substitution of
chlorine in the phenolic and phthalic acid portions of
the molecule is discussed in terms of the tautomeric
equilibrium of the indicator system. Isochromatism,
optical analogy, and optical similarity of dyes are
considered.

The following substances were prepared (all m. p. are
corr.) : 3-chlorophenolphthalein, m. p. 228—230°;
3:3'-dichlorophenolphthalein, m. p. 181°; 2-chloro-
4-aminophenyl dibenzoate, m. p. 204-5—205° ; 3 :5-di-
chlorophenolphthalein, m. p. 227—229°; 3:5:3' :5-
tetrabromophenolphthaleinoxime, m. . 120°;
3-nitrophenolphthalein, m. p. 178—179°; o-(3-nitro-
4-hydroxybenzoyl)benzoic acid, m. p. 180—181°;
3 :5-dinitrophenolphthalein, m. p. 186—187°; 0-(3 : 5-
dinitro-4-hydroxybenzoyl)benzoic acid, m. p. 200°;
3:5:3'-trinitrophenolphthalein, m. p. 133°; 3'-amino-
phenolphthalein ; 3 :3'-diaminophenolphthalein, m. p.
262—263°; 3 :5-diamino-, 3:5:3'-triamino-, and
3:5:3':5'-tetra-amino-phenolphthalein ; 3-nitro-
phenolphthalein 4'-methyl ether, m. p. 140-5—141°;
3-ammophenolphthalein 4'-methyl ether, m. p. 125°
(oxime, m. p. 228°) ; 3-nitro- and 3 : 5-dinitro-phenol-
phthaleinoxime ; 3 : 5 : 3" : 5'-tetrabromophenol-
phthalein ethyl ester oxime. A. A Elbridge.

p-Phocacholic acid. A. Windaus and A. van
Schoor (Z. physiol. Chem., 1928, 173, 312—320).—
[i-Phocaeholic acid (isocholic acid), present in the bile
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of seals and the walrus (cf. Hammarsten, A., 1909, ii,
819; 1910, ii, 879), has the same skeleton structure as
cholanic acid,
but differs
from the other

A **1CoH 17-CH(0H)-CO.,H Jile acids in
H JHJ}% iy 23( )-CO, Paving a

CH-OH

/ hydroxyl

h2 -?h?2 group in the
HO-HCs 11 cH, (1) side-chain (I).
Itissuggested

H, CH, that the other

two hydroxyl

groups are attached to carbon atoms 3 and 12, since
P-phocsecholic acid on oxidation with sodium hypo-
bromite behaves exactly like chenodeoxycholic acid
(cf. A, 1927,56), which is 3 : 12-dihydroxycholanic acid.
In this oxidation, P-phocaecholic acid yields a hydroxy-
lactonedicarboxylic acid, which on further oxidation
qaijj yields nordeoxyhbilio-

i\ banic acid (Il). Hare

ij / QHI and antelope bile have
”rX &n Xtt }CoH 17,CO2H also beenpexamined,

and in the former, acids
having m. p. 125°, 151°,
185°, and 222° have
been found; the
analytical figures for
the acid having m. p.
185° suggest a tetrahydroxycholanic acid. The
preparation of P-phocaxholic acid from seal bile is
described and the preparation and properties of the
following compounds are given: an acid, CB3H3804
(1), m. p. 197°, formed by oxidation of P-phocie-
cholic acid with potassium permanganate (methyl
ester, m. p. 78°); an acid, CZH3104 (IV), in. p. 200°,
formed by the oxidation of (I11) with chromic acid,

CH-OH
CH 17-COH co
HC o
w2 ]aS % «h
HO-HC CH CH, ]
HHQ
CH., CH, oc CH CH, (v)
(111.)
ch2ch?

yielding on reduction with zinc amalgam and hydro-
chloric acid an acid identical mwith Wieland’s nor-
cholanic acid (A., 1927, 247); a hydroxylactonedicarb-
oxylic acid, C2H3007, m. p. 170°; nordeoxybiliobanic
acid, m. p. 256° (dimethyl ester, m. p. 125°); a
hexacarboxylic acid, C2H30 12 (decomp. 225—233°
with charring), formed by the action of fuming nitric
acid on p-phoc£echolic acid; a nitrogenous acid, ru. p.
205°, is formed when this oxidation with fuming nitric

acid is carried out at —10°. A. Wormall.
Bile acids. XVIIl. M. Schenck and H. Kirch-
hof (Z. physiol. Chem., 1928, 172, 159—168).—

Experiments similar to those with the oxime of
deoxybilianic acid (cf. A., 1927, 665) have been carried
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out with nitrogenous derivatives of ;sodeoxybilianic
acid ().

Thg)oxime of zsodeoxybilianic acid is converted
by heating with sulphuric acid into the isooxime,
m. p. (after sintering) 262—264°, which is hydrolysed
by heating with 20% hydrochloric acid to the corre-
sponding amino-acid, CZ4H30 8 (I1); the last named
is reconverted, when heated at 210° for 15 min. or if
warmed in acetic acid solution, into the tsooxime or
lactam [(III) or (IV), or possibly a mixture of the two].

CH,
CH/
HX CI0Hj,-COMH
HC I C— GHo
a-) Co*
H«V 1 H, CH NH
HO,C ~ CH CO
/
HO™ h, (mo

Only one uooxime has so far been isolated and this is
believed to have tho structure (IV), a supposition
supported by the fact that the amino-acid (I1) on
heating loses no ammonia, as would be expected from

CH,,
CH
-CH, NH
(L H r?hZ CH CO
HOoC CH h
co, 5H2
HO. H, (v.)

a fi-amino-acid derived from (I11), but this evidence is
not conclusive. The dioxime of isobilianic acid, m. p.
263° (not sharp), heated with concentrated sulphuric
acid yields the diisooxime (decomp, with frothing and
darkening at 239—240°), which when heated with
20—25% hydrochloric acid yields a crystalline mass
which has not been investigated further.
A. Wormall.
Fish bile. 1. Serolu quinqucradiata. s.
lkonia (J. Biochem. Japan, 1927, 7, 205—208).—
Tho bile acid, C*H”"O”, has m. p. 196—197°, [a] in
alcohol +37°, and is similar to the cholic acid from
0X, Sheep, or human bile. Chemical Abstracts.

Synthesis of cyclic compounds. Il. Ethyl

and »ieso-Py-diphenylbutane-aaSS-tetracarb-
oxylates. Synthesis ofatruxinicacid. 1.Vogel
(J.C.S., 1928, 1013—1022; cf. A., 1927, 959).—

Reduction of ethyl benzylidenemalonate, b. p. 180°/14
mm., d'41-1048, 1-53795, with moist aluminium
amalgam (cf. A., 1927, 449) yielded 50—55% of ethyl
benzylmalonate, b. p. 163°/14 mm., df 1-0750, nf,
1-4872, and 35—40% of a mixture, b. p. 255—270°/3
mm., which was separated completely by fractional
crystallisation from alcohol into 40% of solid ethyl
T-"y-diphenylbutane-aoiSS-telracarboxylate, in. p. 88°,
and 60% of the liquid m&so-estcr. Hydrolysis by
alcoholic potassium hydroxide gave the corresponding
r- and weso-acids, m. p. 219—220° and 182—183“
(softening at 172°), respectively. The disodio-deriv-
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ative of the r-cster,obtained by treatment with sodium
methoxide, reacted with 2 mols. bromine to give only
ethi/IT-a.S-dibromo-Py-diplienylbutane-a.aSS-tetracarboxyl-
ate, m. p. 180°, whereas the discxKo-derivative of the
meso-ester reacted with only 1 mol. of bromine to give
an oil, presumably ethyl 2 :3-di/phenyl-l :1:4 :4-
cyclobutanetetracarboxylate, which was not purified.
On hydrolysis with alcoholic potassium hydroxide
this product gave a solid which, on heating at 280°
until effervescence ceased, gave less than 1% yield of
an acid, m. p. 239°, which could also bo separated in
the form of its dimethyl ester, m. p. 117°. The
properties of these substances agree with those of
C-truxinic acid (2 :3-diphenylcj/dobutane-I : 4-di-
carboxylic acid), m. p. 239° (1), and its dimethyl ester,
m. p. 116° (Stoermer and Bacher, A., 1922, i, 830).
The mixed disodio-derivatives of the mixture of ethyl
fiy. diphenylbutane - aaS8-tetracarboxylates reacted
with the amount of bromine required by a mixture of
45% of the solid form with 55% of the liquid form,
and the dibromo-compound and the dimethyl ester
could be isolated by suitable
treatment. There is thus no
inversion during ring form-
ation such as occurs with
ethyl r- and meso-dimethyl-
butanetetracarboxylates (Part
COoH I, loc. cit.). As the acid now
0 synthesised has the configur-
ation (l), it is considered probable that the cis-2 : 3-di-
methyl acid described previously (loc. cit) has an
analogous structure, and not that then assigned to it.
R. K. Callow.
Aldehydes from acetylenic carbmols. I
ci/cioHexylideneacetaldehyde. H. Rupe, W.
Messner, and E. Kambi1i (HE'V Chim. Acta, 1928,
11, 449—462) —The action of acetylene on sodium
ci/cZohexanone is to furnish 1-ethinylcyclohexan-I-ol (1),
b. p. 74—76°/12 mm. (acetate, b. p. 87°/10 mm.),
together with the glycol, [C5H 10>C(OH)-C:]2, m. p.
109—110° (diacetate, m. p. 46—47°). When (I) is
heated with 86% formic acid (9 parts) for 2-5 hrs., it
is converted into cyolbhexylideneacetaidehyde (92-3%),
b. p. 84—85°/12 mm., df 0-9694, nD 1-49081 (seini-
carbazone, m. p. 214—215°; oxime, ni. p. 61—62°;
phenylhydrazone). Reduction of this aldehyde with
hydrogen and a nickel catalyst or zinc dust and acetic
acid gives cyclohexylacetaldehyde, b. p. 69°/12 mm.,
df 0-9187,n0 1-45273 (semicarbazone,m.-p. 171—172°).
Oxidation experiments with tho aldehydo and ozone,
potassium permanganate, chromic acid, and hydrogen
peroxide yield adipic acid, formed through the inter-
mediate cycZohexanone. Treatment of the above
oxime with excess of acetic anhydride gives cyclo-
hexylideneacetaldoxime acetate, b. p. 145—147°/12 mm.
Magnesium ethyl bromide and cycZohexylidene-
acetaldehyde react yielding 1-ethylcyclolicxyl-l-acet-
aldehyde, b. p. S4—85°/10—11 mm., when regenerated
iroin the semicarbazone, m. p. 171—172°, together with
cyclokexi/lidenemethylethylcarbinol (I1),
CHi0>C:CH-CHEt-OH, b. p. 96—97°/12 mm.
(benzoate). The saturated aldehyde is formed by a
1 :4-addition of the Grignard reagent with subsequent
rearrangement of the substituted vinyl alcoholic
grouping. When (I1) is heated with acetic anhydride

CO.H
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and sodium acetate, elimination of water takes place,
Yielding a.-cyc\ohexylidene-AP-butylene.
GH10>C:c:CHEt/b. p. 77—78°/12 mm.
c;yc/oHexanonc .and 30% hydrogen peroxide solution
yield a crystalline additive compound, C84 100,H202.
H. Burton.”
of benzaldehydecyanohydrin. G.
Bumming (Arch Pharm., 1928, 266, 231—232).—
Benzaldehydecyanohydrin undergoes changes on
keeping, the hydrocyanic acid content decreasing,
whilst resinous and insoluble oily matters make their
appearance. The aqueous solution may be clarified
by shaking with talc and filtering, a satisfactory
pharmaceutical product being thereby obtained.
S. Coffey.
Isomerisation of hydroxyaldehydes. S. Dani-
tov (J. Russ. Phys. Chem. Soc., 1927, 59, 1105—
1124).—See this vol., 64.

Behaviour of cyclic ketones when heated.
W. Treibs (Bor., 1928, 61, [B], 683—687).—cyclo-
Hexanone is only slowly affected at 250°; at 300°,
polymerised products, chiefly c//cZohexylidenea/c/o-
liexanone, result together with dodecahydrotriplienyl-
ene. Hydrocarbons of low b. p., from which cyclo-
hexene is isolated, are formed in small amount.
Carbon monoxide is formed in considerable quantity
at 350°; if the action is prolonged at this temperature,
the production of carbon monoxide diminishes, and
mainly saturated hydrocarbons (presumably ci/clo-
hexane) result. Methylci/cZohexanone (mixture of the
three isomerides) is more resistant to heat than cyclo-
hexanone. Carbon monoxide is not eliminated at
300—350°, at which temperature a bimolecular,
unsaturated ketone, CidH20, b. p. 160—164°/20 mm.,
da 0-9771, and mcthylci/c/ohexane are produced. At
375—400°, carbon monoxide is lost and (mainly)
saturated hydrocarbons of low b. p. are produced.
Piperitone, b. p. 236°, dx 0-934, passed over porous
earthenware at 450° gives a blue distillate and loses
the i'sopropyl group. At 400° in an autoclave, it loses
carbon monoxide and yields phenols among which
w-crcsol and thymol are identified. When passed
over porous earthenware at 500° thymol yields
wi-cresol and propylene; carvacrol decomposes
analogously, but with greater difficulty, whilst cymene
gives benzene only slowly at 600°. Carvone at 450°
yields phenols containing carvacrol. Small amounts
of cymene and phenols are derived from eitronellal
at 420°. Fenchone is much more stable towards heat
than is camphor and remains unchanged to a con-
siderable extent after 6 lirs. at 450° ; carbon monoxide
is lost above 400°, but elimination, of water is irregular.
Phenols from which carvacrol is isolated are formed
m relatively small and varying amounts. From the
hydrocarbon mixture, m-cymene and an unsaturated
hydrocarbon, C9H 14, are isolated. Camphor affords
carbon monoxide, phenols (r/t-cresol and carvacrol),
m~and p-cyinene, and fenchone; the polymerised,
imsaturated products from camphor and fenchone are

Stability

ill-defined. H. Wren.
Cyclic a-nitroketones. H. Wietand, P.

Garbsch, and J. J. Chavan [Wlth A. Schafer]

(Annalen, 1928, 461, 295—308).—I-Nitro-Al-«/"-

hexene forms a dibromide, m. p. 100—101°, which when
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treated with cold methyl-alcoholic potassium hydr-
oxide affords the potassium salt:

CH-OMe
\c:NO,K - \c:NO,K. This
Jc-OMe  or’ less WohMy, J GR -

reacts with sodium nitrite to give an oximino-
compound, C™H 1004N2, decomp. 122—125°, and with
hydroxylamine hydrochloride to give a substance,
m. p. 122°.

cycfoHexenc-i/i-nitrosite reacts (1) with alcohohe
ammonia to give some 2 : G-dinilrodicyc\ohexylamine,
m. p. 96—97° [hydrochloride, m. p. 163°; nitroso-
amine, m. p. 145—150° (decomp.)], and (2) with
alcoholic hydrazine hydrate to give a hydrazo-com-
pound, (C(jlt,0ON)N ,Hj, m. p. 138—140°.

Ethyl nitrate reacts with c;/c?ohcxanono in presence
of potassium etlioxide to give the potassium salt of
2-nitroc)/c/ohexanonc, acidification of the aqueous
solution of which may or may not lead to a crystalline
specimen of 2-nitroayc\ohexanone, m. p. 37°, a sub-
stance behaving similarly to oci-phenyluitromethane.
This substance forms a ;>romo-dorivative when treated
with bromine in methyl alcohol, gives a semicarbazonc,
m. p. 184° (decomp.), and is converted by a bonzene-
diazonium solution into a product, CIH 150,,N3 (?),
decomp. 118°. An oxime or a phenylhydrazone could
not be obtained from 2-nitrog/cZohexanone, but with
phenylhyclrazine the bisphenylhydrazonc of cyclo-
hexane-1 : 2-dione, m. p. 150°, was obtained.

The above condensation using ethyl nitrate always
gives rise to some of the potassium salt of 2 : 6-dinitro-
cyelohexanone, this being obtained best by using twice
the proportions ofethyl nitrate and potassium. "When
it is carefully treated with dilute acid the potassium
hydrogen salt is obtained, whilst excess of acid affords
2 : G-diniirocyc\ohexanone itself, m. p. 110-5°.

cyc/oPentanone so readily condenses with ethyl
nitrate in presence of potassium ethoxide that the
potassium salt of the mononitroketone cannot be
obtained pure. The potassium salt of 2 :5-dinitro-
cycZopentanone explodes and melts at 241—245°, and
is convertible into the potassium hydrogen salt and
finally into 2 :5-dinitrocycAopentanone, which, after
first being crystalline, turns into a liquid.

E. E. Turner.

Benzylation and phenylation of 2-methyl-
c»/ciohexanone. R. Cornubert and H. Le Bihan
(Compt. rend., 1928, 186, 1126—1128; cf. this vol.,
416).—When 2-methylci/cZohexanone is treated with
sodamide and benzyl halides under conditions
calculated to produce monobenzylation, there are
produced benzyl-2-methylc//dohexanone, b. p. 167—
169°/17 mm. (chief product), 2 : 6-dibenzyl-2-methyl-
eycZoliexanone, m. p. 105° (also formed by hydrogen-
ation of the benzylidene derivative of 2-benzyl-2-
methylc!/c/ohexanonc), and an isomeride of the last-
named compound, b. p. 230—232°/15 mm. The
mixture of benzyl-2-methylcycZohexanones affords
6-benzylidene-2-benzyl-2-methylcyc\ohexanone, m. p.
80—~81° (hydrogen chloride additive compound, m. p.
124°), and the pyrone-like compound, m. p. 191%
already prepared from 6-benzyl-2-methylcycZohexanone
(Cornubertand Borrel, A., 1926,953). From the latter
results it is calculated that the benzyl-2-methylcycZo-
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hexanones contain 9% and 10—11% of the 2:6-
isomeride when prepared by the use of benzyl bromide
and chloride respectively. G. A. C. Gouoh.

[Preparation of] benzophenone. C. S. Marvel
and W. N. sperry (Org. Syntheses, 1928, 8, 26—29).

[Preparation of] benzylacetophenone [phenyl
p-phenylethyl ketone]. R. Adams, J. W. Kern,
and R. L. shriner (Org. Syntheses, 1928, 8, 36—37).
—Phenyl styryl ketone is catalytically reduced with
hydrogen in presence of platinum oxide.

A. A. Eldridge.

[Preparation K. H. Meyer (Org.

Syntheses, 1928,
[Preparation

of] anthrone.
8, 8—09).

of] nitroanthrone.
(Org. Syntheses, 192S, 8, 78—79).

Carbon rings. X. Monocyclic diketones
containing sixteen, eighteen, and thirty carbon
atoms in the ring. L. Ruzicka, W. Brugger,
C.F. seidet,and H. schinz (Helv. Chim. Acta, 1928,
11, 496—512).—The action of heat on thorium
azelate gives, in addition to cycZooctanone (A., 1926,
615), about 1% of cyclohexadecane-l : 9-dio?ie (1),
bf p. 1S0°/2 mm., m. p. 83—84° (dioxime, m. p. 185—
186°), and a very small amount of a diketone, "23"44®2
m. p. 75—76° (semicarbazone, m. p. 128—130°).
Reduction of (I) by Clemmensen’s method gives a
mixture of cyclohe.xadecane,, m. p. 61°, and cyclo-
hexadecanone. When (lI) is treated with benz-
aldehyde in presence of sodium ethoxide, the resulting
product heated with potassium hydrogen sulphate at
200—210°, and this product ozonised, there is obtained
after esterification with methyl alcohol dimethyl
ir ketotetradecane-uc,-dic<irboxylate, m. p. 45° (free acid,
m. p. 109—110°; cf. A., 1927, 1189). When ethyl
hydrogen azelate is heated with iron powder at 2S0—
290° and the resulting product heated wth 20%
hydrochloric acid, neutral and acidic substances are
formed. Esterification of the acid fraction with
methyl aleohol gives dimethyl Q-ketopentad$cane-ixo-
dicarboxylate, m. p. 57—59°.  When the thorium salt
of the acid, m. p. 115—116°, is heated (l) is obtained.

During the preparation of cycZononanone from
thorium sebacate a small amount of cyclooctadecane-
1 : 10-dione, m. p. 96—97° (dioxime, m. p. 166—168°;
semicarbazone, decomp, above 230°), is obtained, which
is reduced by Clemmensen’s method to cycloocta-
decane, m. p. 72°, and cycZooctadecanone.

As by-products in the preparation of cycZopenta-
decanone there are formed ditetradecyl ketone, b. p.
225—23072 mm., m. p. 65—66°, dJ* 0-8100 (oxime,
m. p. 41—42°; isooxime, m. p. 84°), and eycloZn-
acontane-1 : \ti-dione, m. p. 74—75° (semicarbazone,
m. p. 218—219°; dioxime, m. p. 130—131°). Oxid-
ation of benzylidenecyclotriacontane-1 : 1G-dione with
ozone gives \4-kelo-octacosane-| :28-dicarboxylic acid,
m. p. 101—103° reduced to octacosane-1 :28-di-
carboxylic acid, m. p. 110° (cf. Fainveather, A., 1926,
668). Reduction of the diketone gives cycloZri-
acontane, m. p. 53—54°, and cyclotriacontanone (semi-
carbazo7ie, m. p. 149—150°).

Benzaldehyde and cycZopentadeeanone react in
presence of sodium methoxide, and elimination of
water from the product by heating with potassium

K. H. Meyer
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hydrogen sulphate at 200° gives benzylidenecyclo-
pentadecanone, b. p. 190°/1 mm., which when ozonised
yields tridecane-av-dicarboxylic acid.

H. Burton.

Ring strain and radical formation. G.
Wittig and M. Leo (Ber., 1928, 61, [B], 854—862).—
The hypothesis is advanced that the strain within a
suitable carbon ring assisted by sufficient loading of
two carbon atoms must enhance the tendency towards
rupture of the ring with resultant production of a
“ diradical ” with two tervalent carbon atoms.
Working from the reverse direction, it is shown that
ring strain tends to enhance the tendency towards
dissociation.

pp'-Dibenzoijldiphenylmethone, m. p. 147-5—148-5°
is prepared from benzoyl chloride, diphenylmethane,
and aluminium chloride in the absence of solvent or
from pp'-diaminodiphenylmethane by conversion by
Sandmeyer’s method into the corresponding nitrile
and treatment of the latter with magnesium phenyl
bromide. It is transformed by the Grignard reagent
into pp'-di(hydroxydiphenylmethyl)diphenylmethane,
CH2(CGH4*CPh2-OH)2, which could not be caused to
crystallise, but when acted on by hydrogen chloride
gives  pp'-di(chlorodiphenylmethyl)diphenylmelhane,
m. p. 157—160°. When shaken in benzene or ether
solution with copper powder in the absence of light,
the dichloro-compound yields intensely coloured
solutions, decolorised by air with production of the
peroxide, COH3002. The free radical, C¥H30, isolated
by addition of light petroleum to its solution in
benzene, absorbs oxygen with unusual avidity. In
benzene solution it appears mainly unimolecular.

pp'-Dibenzoyl-afi-diphenylethane, m. p. 174-5—176°,
prepared similarly to the methane derivative, yields
pp -di(h}jdroxydiphenylmethyl)-ctPj-diphenyldhane, m.p-
176—178° after softening, and pp'-di(chlorodiphenul-
methyl)-ct$-diphenylethane, m. p. 1S4—186° (decomp.).
The latter substance affords the corresponding
radical, CA0H32, which is largely unimolecular when
dissolved in benzene; it yields a peroxide, C40H302
The diradical is also produced by the action of sodium
triphenylmethyl on 2*>'-di(chlorodiphenylmethyl)-aP-
diphenylethane.

;pp'-Dibenzoyldibenzyl istransformed by magnesium
methyl iodide into pp'-di-(a'-hydroxy-* -phenyl)-a”-di-
phenylethane, 11 p. 113—114-5°, which passes in
boiling glacial acetic acid into pp'-di-(«."-phenylethenyl)-
0.$-diphenylethane, m. p. 117—119°. The glycol s
converted by the protracted action of cold, methyl-
alcoholic hydrogen chloride into the corresponding
dimethyl ether, m. p. 144—148° transformed by
sodium-potassium alloy in presence of dioxan in
an atmosphere of nitrogen into the dipotassium
compound. The latter compound is immediately
decolorised by tetramethylethylene bromide in
dioxan with production of the compound (C3H 28),;,
m. p. (indef) 110—115° instead of the desired
diradical; it is transformed by alcohol into pp-<zi-
(x'-phenylethyl)-0i$-diphenylethane, m. p. 97—98*.

H. Wren.

Compounds with tervalent carbon. s. Goia-
schmidt [Wlth A. Sadler,E. Gelber, H. Schusslee,
and A. Vogt] (Ber., 192S, 61, [B], 829—838).—In the
hope of preparing phk-dibenzoyl-aaa-triphenylethane,
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triphenylmethyl chloride has been condensed with
dibenzoylmethane in the presence of sodamide,
whereby the main products are uncrystallisable
materials, triphenylmethylamine, and triphenylmethyl
peroxide, with small amounts of a compound, CIVH 260 2,
m. p. 165—166°; if, however, condensation of the
reactants in concentrated benzene solution in
complete absence of air and moisture is effected by
metallic potassium, the substance is formed in 30%
yield accompanied by much smeary matter and greater
or less quantities of triphenylmethane. Since oxid-
ation of the substance by chromic acid in glacial acetic
acid solution affords benzoic and p-benzoylbenzoic
acids, it is regarded as u'<'-dibenzoyl-cow-dijihenyl-y-
xylene, CHPh2-C68H4,CHBz2 This conception is
supported by the observation that it is transformed by
the energetic action of bromine into o>'to-dibenzoyl-
aiu-diphenyl-ip-xylylene bromide, CBrPh2-C0H4-CBrBz2,
m. p. 171—173°, oxidised by chromic acid to benzoic
and p-benzoylbenzoic acids. Treatment of the
dibromide with boiling methyl alcohol yields the
bromocarbinol, C3H 250 3Br, in. p. 181°, and ultimately
causes almost quantitative replacement of bromine.
Treatment of co'w'-dibenzoyl-wco-diphenyl-"-xylylene
bromide with copper or silver causes loss of only one
bromine atom, with the production of the radical,
CSH240 2Br. The substance yields dark brownish-
red solutions, which are shown by determinations of
mol. wt. and conformity to Beer’s law to be free from
the dimeride. It has not been caused to crystallise.
It reacts only very slowly with oxygen, but not with
nitric oxide, triphenylmethyl, diphenylnitrogen, or
diphenyltrinitrophenylhydrazyl. It is sensitive
towards nitrogen peroxide, with which it does not give
a crystalline derivative, halogens, and halogen acids ;
it is reconverted by bromine into the dibromide. In
its properties it is related to the ketomethyls rather
than to triphenylmethyl, and hence is formulated,
CBrPh-CG14CBz2. The action of zinc dust in the
presence of boiling benzene on «'w'-dibenzoyl-ww-di-
phenyl-p-xylylene bromide causes loss of both atoms
of bromine with production of w'co'-dibenzoyl-cow-di-
phenyl-p-xylene and (?) the peroxide carbinol,
OH-CmH 24-0-0-CmH 24-OH, m. p. 195—196°.
H. Wren.

of] dibenzoylmethane (phenyl

[Preparation
C. P. H. Arren (Org.

a-hydroxystyryl ketone).
Syntheses, 1928, 8, 60—62).

C-Methylation of 1 :3-diketones and methyl-p-
methoxydibenzoylinethane [y-phenyl-a-p-meth-
oxyphenyl-B-methylpropane-ay-dione]. C. Wey-
GAND [with H. Forkel and G. Bischoff] (Ber., 1928,
61, [£], 687—690).—M éthylation of ay-diketones and
y-ketonic esters may frequently be effected in acetone

its homologues which, when warm, usually dissolve
the alkali enolates freely. Thus, methylbenzoyl-
acetone is obtained in 88% yield from methyl iodide
and the sodium derivative of benzoylacetone in
acetone. Methyldibenzoylmethane and tribenzoyl-
raethane are analogously prepared. Meéthylation of
p-methoxydibenzoylmethane could not be effected
through the sodio-compound; the corresponding
potas-sio-derivative is transformed by methyl iodide in
boiling acetone into y-phenyl-<x-j)-methoxyphenyl-p-
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methylpropane-a.y-dione, b. p. 249°/12 mm., m. p.
71-5—72°, which does not give a coloration with ferric
chloride. The corresponding enolic variety, m. p.
80° (coppersalt, m. p. 178°), reverting when crystallised
to the diketone, m. p. 72°, is described. With phenyl-

hydrazine, the diketone yields the two isomeric
N-d(o0)-diphenyl-o(3)-]y-aiiisyl-4-met]iyljjyrazoles, thus
apparently placing its structure beyond doubt. The

compound differs in an unexplained manner from the
“ a-anisoylpropiophcnone ” obtained by Bradley and
Robinson (A., 1926, 1145) from p-raethoxypropio-
plienone and ethyl benzoate in presence of sod-
amide. 1. Wren.

Truxenequinone. Genetic relation between
indanedione, di-indone, and truxenequinone.
Il. V. lonesctj (Bull. Soc. chim., 1928, [iv], 43,
447—453).—Further investigations have shown that
the additive reactions of di-indone with carbindogen-
ides, like the substitution reactions in presence of
piperidine (cf. A., 1927, 669, 880), are determined by
the nature of the aryl group. Thus di-indone
and benzaldehyde in pyridine afford benzylidene-
indandionylideneindanedionedi-indone  (I; RI =

CG—|4<A':',8">C!), yellow, m. p. 255—256°, whilst

anisaldehyde yields anisylideneindandionylidenchbis-
di-indone (1), yellow, m. p. 242°, and piperonal the
true bisindone indigenoid, piperonylidenedi-indone
(I11), brownish-red, m. p. 267°. These reactions are
r 9— 9H-9(RH)-9:cHPh (1)
CeH4-CO CeH4—CO
90—9:CH-CsH4-OMe [~ 90-CeH4
c,h4dc—— ==L -ch<cir j
in accordance with those which theory predicts from
the genetic relations already established (loc. cit.)
between indanedione and di-indene derivatives. The
mechanism previously suggested to explain the form-
ation of truxenequinone from di-indone admits of the
intermediate stages (IV) and (V) or (VI), derivatives
of type (IV) being already known.

9(:chcth 30k h2)-9:r 9ch 4c(rh)-9h -9:r

(1)

co- 6h 4 CO- Ch2 co-cch4d
(iH.) V)
9N 9= 9- 9:11 9h,*9=9—9:r
CO—CH, CO-CtH4 co-c& 4 CO-CH4
(V.) (cis.) (VL) (trans.)

A iraws-derivative of type (VI), tT&ns-anhydrolris-
indanzdione, m. p. 332—335°, has now been isolated
in about 20% yield, by the action of indandione in
benzene solution on di-indene in xylene in presence of
piperidine, thus confirming the views previously
advanced. R. Brightman.

Constitution of rottlerin from Indian Kamala.
S. Dutt and D. P. Gaswami (J. Indian Chem. Soc.,
1928, 5, 21—24; cf. A., 1925, i, 1296).—Nitration of
hepta-acetvirottlerin with nitric acid (d 1-52) at the
ordinary temperature yields hexanitrohepla-acetyl-
rottlerin, decomposing or exploding when heated (hexa-
nitrorottlerin, exploding violently at about 200°,
described), which, when oxidised with potassium
permanganate in neutral solution, affords 2 :4-di-
nitrobenzoic, 3 :6-dinitrophthalic, and 2 :5-dinitro-
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terephthalic acids. Nitration of rottlorin liexamethyl
ether under similar conditions leads to the formation
of hexanitrorottlerin liexamethyl ether, decomp, on
heating, which yields the same oxidation products.
Hepta-acetylrottlerin, o121 bromination in acotic acid
solution at 170° affords hexabromohepta-acetylrott-
lerin, decomp above 300° (hexabromorottierin, unmelted
on heating, described), which may be similarly oxidised
to 2 :4-dibromobenzoic, phthalic, and terephthalic
acids. The following probable constitution of rott-
lerin is proposed :
HO

(2)CHPh:CH-CH(OH)-C&H3 CO-CH ,<*)OH
HO Me

Tiic substituting nitro-groups enter the o- and
A-positions in the styryl side-chain, the 3 : 6-positions
in the central nucleus, and the unoccupied positions in
the phenolic nuclei. G. A. C. Gough.

Salicylic acid primeveroside. M. Brxder and
P. Picard (Bull. Soc. Chim. biol., 1928, 10, 381—
385).—See this vol., 424.

Condensation of ketocholanic acids. |.
densation with furfuraldehyde. K.
Biochem. Japan, 1927, 7, 283—291).

Chemical Abstracts.

Gossypol. 1ll. Oxidation of gossypol. E.P.
Crark (J. Biol. Chem., 1928, 77, 81—S7).—Gossypol,
when oxidised with cold alkaline potassium per-
manganate, yielded formic, acetic, and «sobutyrie
acids; the yield of the last-named, approximately one
molecular proportion, is taken to indicate the presence
of the ¢.sobutvl group in the side-chain of gossypol.

C. R. Harington.

Conjugated unsaturated compounds. V.
Constitution of carotin and bixin. R.Kunn and
A. Winterstein (Hely Chim. Acta. 1925, 11, 427—
431).—The resemblance of the colour reactions of
carotin to those given by the unsaturated hydro-
carbons described by the authors (this vol., 281) is

(1:4)

Con-
Kaziro (J

noted. A summary of the facts relative to the

structure of bixin is given. H. Burton.
Plant-colouring matters. IV. Colouring

matter from saffron. 1Il. P. Karrer and H.

iSatomon (Helv. Chim. Acta, 1928, 11, 513—525).—
Details are given for the extraction from saffron of
u-crocin. C2H2s052CI2H200102H20, m. p. 1S6°
(deeomp.), which on acid hydrolysis gives dextrose.
a-Crocetin (see A., 1927, 571) is a dibasic acid,
C2H 260 (C02H)2, whilst fS-crocetin is its monomethyl
ester. y-Crocetin is the dimethyl ester and is formed
from both a- and (3-crocetin by methylation with
diazomethane. Conversely, the p- and y-croeetins are
converted into cc-croeetin by hydrolysis with alcoholic
potassium hydroxide. Catalytic reduction of y-cro-
cetirt gives a dimethyl ester, C2H40(C02Vie)2, b. p.
19S—200°/l nun., whilst oxidation with ozone gives
glyoxal as the only recognisable product. It is
concluded that a-crocetin is an aliphatic dicarboxylic
acid with eight conjugated double linkings, and not
a dihvdric phenol (loc. cit.). H. Burton.

Saponins and related substances. XX.
Ursolic acid. [Il. Action of acetic anhydride
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onursolic acid. A. W. van der Haar (Rec. trav.
cliim., 1928, 47, 585—590).—When ursolic acid is
treated with acetic anhydride there is formed a
comp>ound, 111. p. 200—201°, a’5 -(-62-5° in chloroform
(cf. A., 1924, i, 643), consisting of 1 mol. of diacetyl-
ursolic anhydride., m. p. 320—322°, and 1 mol. of
acetic anhydride (cf. this vol. 68). Monoacetyl-
ursolic acid, m. p. 279—280°, is obtained by the action
of alcohol on the above compound. H. Burton.

Formation of 3-p-menthone and 3-/>-menthol
from A3p-menthene. A. Kotz and G. Busch
(J. pr. Chem., 1928, [ii], 119, 1—42).—Treatment of
8-p-menthanol with potassium hydrogen sulphate at
200° gives A3-jp-menthene, which when heated with
trichloroacetic acid yields 4-p-menthanol. Con-
secutive treatment of A3-£>-mcnthene with perbenzoie
acid at —18°, sodium ethoxide at —10°, and sulphuric
acid at —7° affords ji-menthene oxide (91%), b. p.
70—75°/15 mm., dli 0-8989, < +45° 40', 1-44809,
reduced catalytically by Willstatter’s method to
p-menthane. Hotmethyl-, propyl-, butyl-, and amyl-
alcoholic hydrochloric acid convert this oxide into
3-j)-menthone, whilst the action of hypochlorous acid
is to form an impure menthenechlorohydrin (chloro-
menthol). It was not possible to esterify cliloro-
menthol, and oxidation experiments did not yield a
ketone, thus indicating a tertiary hydroxyl group,
i.e., one in position 4. Reduction of chloromenthol
with hydrogen in presence of palladium-black and
dilute alcohol gives some 3-p-menthol (hydrogen
phthalate, 11. p. 98—100°). Most of the reduction
experiments described give halogen-free products,
although, in a medium of acetic acid and sodium
acetate, a chlorine-containing fraction of b. p. 72—
93°/11 mm. was obtained which when treated with
moist silver oxide yielded a product, b. p. 200°, with a
strong menthol odour (neomenthol?). When chloro-
menthol is boiled for 3 hrs., hydrogen chloride and
p-mentliene oxide are produced, whilst heating with
methyl and propyl alcohols and s-s3-menthol under
pressure at 120—200° affords 3-y-menthone (40—
85%). Reduction of chloromenthol with zinc dust
and acetic acid gives 3-p-menthone, and the action of
acetyl chloride and pyridine is to form chloromenthene
(89%), b. p. 92—98°/13 mm., d'3 0-9726. A30O
Menthene with phosphorus pentachloride yields a
small amount of chloromenthene, which when treated
with an excess of silver oxide or 50% potassium
hydroxide solution furnishes 3-p-menthone.

Reduction of 2-chloroci/cZohexanol with sodium and
ethyl alcohol gives 2-ethoxycydohexanol (87%),
b. p. 82—90°/15 mm., whilst similar treatment of
chloromenthol affords p-menthene oxide (74%).

H. Burton.

Action of menthol on phosphorus chlorides
and oxychloride. T. Mitobendzki and (Mme.) H.
Ivolitovska (Bull. Soc. Amis Sci. Poznan, 1926, 2.
14—17).—In presence of pyridine, menthol and
phosphorus trichloride give a quantitative yield of
menthyl phosphite, P(OCI0H 193 m. p. 44—45°, [a]
—30°, which when heated at 240° in a vacuum affords
menthene (80%), or when treated with dry hydrogen
chloride affords menthyl chloride and 13% of the
acid ester, P(OH)(OC10H192. Sodium menthoxide
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and phosphorus oxychloride yield quantitatively
menthyl phosphate, m. p. 86°, [a] —100°, which when
heated in a vacuum quantitatively affords menthene,
or with dry hydrogen chloride affords the compound
PO(OH)(OC10H 192 and menthyl chloride. Menthol
and phosphorus oxychloride yield menthyl phosphate
(70%), menthyl chloride (7%), and the acid phosphate.
Menthol or sodium menthoxide and phosphorus penta-
ckloride give a quantitative yield of menthyl chloride
and phosphorus oxychloride; the latter then reacts
as above. The reaction between menthol and phenyl
dichlorophosphate was also examined.
Chemical Abstracts.

Catalytic reduction of unsaturated hydro-
aromatic compounds. H. Rupe and K. Schafer
(Helv. Chim. Acta, 1928, 11, 463—477).—Benzyl-
menthone, b. p. 195°/13 mm., df 0-9915, 1-51834,

1-53604, 7if, 1-52279, [a]D +12-37°, is obtained in
90% vyield by reducing benzylidenepulegone with
hydrogen in presence of 82% alcohol and nickel.
Similar reduction of potassium pulegenate at 80°/10
atm. affords dihydropulegenic acid, b. p. 138°/11 mm.,
df 0-9642, [a]D—0-36°. Pulegenyl chloride and zinc
dimethyl react in benzene solution yielding pulegyl
methyl ketO7ie (1), b. p. 98°/13-5 mm., df 0-9126, [a]D
+40-48° (seTnicarbazone, m. p. 144°;, oxime, b. p.
130°/10-5 mm.). Pulegyl ethyl ketone, b. p. 107—
112°/10 mm. (semicarbazo7ie, m. p. 136°), and
dihydropulegyl methyl ketone, b. p. 86°/10 mm., df
0-8862, [a]p —3-56° (semicarbazone, m. p. 174°), are
described (cf. Wallach, A., 1903, i, 567, etc.).

CHMe CHMe
(1) lyli, (piiAc OH2 9H-0 (D)
CH,—C:CMe2 ch2 CH-CH,
CHPr-9
Catalytic reduction of hydroxymethylenetetra-

hydrocarvone yields the oxide (11), b. p. 109°/11 mm.,
df 0-9232, [a]j5 +31-72°, formed by elimination of
water from the corresponding glycol, methylenetetra-
hydrocarvone (111), b. p. 102°/11 mm., df 0-9152, [a]D
—b-81° (semicarbazo7ie, m. p. 177°), tetrahydrocarvyl-
carbinol (1V), b. p. 142°/11 mm., df 0-9947, [a]??
—40-16° (be7izoate, m. p. 105°), and a small amount of
$-di(ketotetrahydrocarvyl)ethane, b. p. 219—220°/ll
mm. When (IV) is heated with 75% sulphuric acid,
dehydration into (I1l) takes place. Oxidation of
(1) with chromic and acetic acids gives an aldehyde
isolated as its semicarbazone, C12H 170 2N3, m. p. 182°.
H. Burton.

Oxidation products of camphane, fenchane,
aud camphenilane derivatives with chromic
acid. J. Bredt and P. Pinten [Wlth H. Germar,
T-Lieser,and H. de Greiff] [J. pr. Chem., 1928, [ii],
119, 81—107).—Oxidation of i-camphenilone in acetic
acidsolution with chromic acid yields after 4—5 weeks,
dl-p-ketocamphenilone (1), b.p. 118°/13
yO~CH—CMe2mm., m. p. 56° [monosemicarbazone,
At 972 1 m - P* 201—202° (decomp.)], in about
Wij-CTI CO 10% yield. The oxidation conditions
(B} have been determined in some detail.
Optically active jj-ketocamphenilone,

Md -90-03° in methyl alcohol, has m. p. 74°.

TT
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Bromination of (1) vyields bromokelocamphenilcme
(Br=H in a'"in I), m. p. 84-5°, having [a]D—353'64°
in methyl alcohol when prepared from the optically'
active diketone. Heating this bromo-compound with
sodium hydrogen carbonate solution causes elimination
of hydrogen bromide and the formation of keto-
camphenUolenic acid, m. p. 156° (semicarbazone,
decomp. 225°), together with two by-products having
m. p. 232—235° and 251°, respectively.

Bromination of ”»-ketofenchone (A., 1924, i, 408)
gives bromoketofe7ichone, m. p. 132°, [ajg +324-05°
in methyl alcohol, which eliminates hydrogen bromide,
yielding ketofe7icholenic acid, m. p. 126—127° (oxime,
decomp. 160°; semicarbazo7ie, decomp.’ 212—216°).
When this acid is treated with bromine, a dibromide,
in. p. 136—137°, is formed which readily loses
hydrogen bromide, yielding bromoketofe7ichole7iic acid,
m. p. 1562—153°, whilst oxidation with 1% potassium
permanganate gives dimethylmalonic acid together
with a y- or S-lactonic acid, C10H 1406, m. p. 175—176°,
derived from the acid,
CO2H-CMe2-CH(C02H)-CH2-CMe(0H)-CO2H.

Bromination of diketocamphane (loc. cit.) furnishes
a bromodiketocampha7ie (either bromoketocamphor or
e\)ibro77ioketocarnphor), m. p. 144-5—145° (dibromo-
compounds, m. p. 128—129° and above 190°), which
yields either ketocampholenic or epiketoca7npliole7iic
acid, m. p. 124-5° (se7nicarbazone, decomp. 216—218°).

Oxidation of dZ-bornyl acetate affords dl-p-/cefo-
bomyl acetate, b. p. 136—137°/9-5 mm., m. p. 73—75°
(semicarbazone, decomp. 238°), which is hydrolysed by
agqueous potassium hydroxide to dl-ketoborneol, m. p.
236°. Oxidation of this with chromic acid affords
dl-diketocampha7ie, m. p. 210° (corr.). Bromination
of p-ketobornyl acetate and p-ketobornyl chloride
(A., 1927, 156) gives bromoketobornyl acetate, m. p.
100—101°, and bromoketobornyl chloride, m. p. 184°,
respectively. H. Burton.

Structure of additive compounds of bomylene
and halogen acids. 0. Achmatowicz (Rocz. Chem.,
1928, 8, 55—70).—Hydrogen chloride adds on to
bomylene dissolved in a number of solvents at 0° to
yield a hydrochloride, m. p. 149—149-5°, [a]D+15-43°,
of a new isomeric hydrocarbon (hydrobromide, m. p.
124—125°, [a]D+6-52°; hydriodide, m. p. 22—25°,
[a]D+55-18°). On heating in a sealed tube with water
at 100° for 12-5 hrs., 75% of the chlorine is removed ;
in this respect the new hydrochloride occupies an
intermediate position between bornyl and isobornyl
hydrochlorides. The residue is identified as cyclene.
Alcoholic silver nitrate removes chlorine, bromine, or
iodine almost quantitatively from the corresponding
hydrohalides. Bornydene hydrobromide on reduction
with zinc dust yields bomylane, the ring structure of
which must therefore be possessed by the hydro-
bromide. An additional product of reduction is
enrfoborneol (A., 1927, 250); the bromine atom must
therefore occupy the a-position. Magnesium forms a
Grignard compound with the hy'drobromide or
hydriodide, which on hydrolysis yields a mixture of
bornylane, borneol, a space isomeride of hydrodicam -
phene, and a number of unsaturated hydrocarbons.
The latter on oxidation yields ¢-camphoric acid, which
can have originated only from bomylene. Bornylene
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hydrocldoride or hydrobromide yields en<Zoborneol on
treatment with silver acetate. Bornylene hydro-
chloride when heated with aniline yields mainly
eyclene, together with traces of unsaturated com-
pounds, indicating the bridged ring structure of the
hydrohalide. Thus tho above group of additive com-
pounds are encZoborneol derivatives, as distinct from
the borneol series, which are bornylene, derivatives.
R. Truszkowski.
Chemical individuality of humulene. A. c.
Chapman (J.C.S., 1928, 785—789).—Careful fraction-
ation of the crude sesquiterpene obtained from clove
oil shows that it consists substantially of caryo-
phyllene with a rotation of about [a],, —S°, together
with a small proportion (5—10%) of humulene. No
evidence of the existence of the so-called inactive
a-caryophyllene (Deussen, A., 1911, i, 549) could be
obtained. Whereas caryophyllene forms a crystalline
dihydrochloride and a solid alcohol, no corresponding
solid derivative can be obtained from humulene.
Further comparison of derivatives of the two sub-
stances leads to the conclusion that humulene is a
definite chemical individual. M. Clark.

Production of mercaptans
series. Internat. Nahrtjngs-

A.-G.— See B., 1928, 327.

Cyanidin. . Comparative investigation of
cyanidin chloride and 3 :5:7 :3" :4'-penta-
hydroxyflavylium chloride. T. Maikin and M.
Nierenstein (Ber.,, 1928, 61, [5], 791—799).—
Whereas cyanidin chloride is oxidised by hydrogen
peroxide to a yellow, crystalline substance which,
contrary to Willstatter and Everest (A., 1913, i, 1371),
is not a flavone, 3:5:7:3 :4'-pentahydroxy-
flavylium chloride does not yield this substance (cf.
Pratt and Robinson, A., 1925, i, 422), so that the
supposed identity of the chlorides caimot be main-
tained. Further comparison of cyanidin chloride from
cornflowers and rose leaves with 3:5:7:3' :4'-
pentahydroxyflavylium chloride discloses marked
qualitative similarity, but almost complete quantit-
ative differences, particularly with regard to colour
reactions. The Rontgen spectra of the natural and
synthetic clilorides and the absorption spectra of the
compounds and the corresponding colour bases
exhibit sufficient individuality to exclude the hypo-
thesis of identity. The possible presence of impurity
in the natural cyanidin chloride is discounted by the
identical behaviour of the compound from the two
different sources. Difficulties possibly arising in the
déméthylation of the intermediate substances of the
synthesis of 3:5:7:3':4'-pentahydroxyflavylium
chloride do not appear to arise, since the product is
free from methoxyl when tested by Zeisel’s method,
and is completely identical with a substance prepared
as follows. Protocatechuic acid is converted by
cold acetic anhydride and anhydrous potassium
acetate into diacetylprotocatechuic acid, m. p. 162°,
and thence by phosphorus pentachloride in carbon
tetrachloride into the corresponding chloride, m. p.
55°. The latter compound with diazomethane in
ether affords ca-chloro-Z : 4-diacetoxyacetophmom, m. p.
94°, which is treated successively with potassium
acetate in boiling glacial acetic acid and 2 :4 : 6-tri-

of the furfuryl

ij. Genussmittel
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acetoxybenzaldehyde ; the product thus formed is con-
verted by boiling hydrochloric acid into 3:5:7 :3":4'e
pentahydroxyflavylium chloride identical with the
compound of Pratt and Robinson (loc. cit). The
differences between the natural and synthetic products
cannot be ascribed to molecular relationships, since
they have the same mol. wt. in alcohol and their
dispersion in ethyl alcohol is unimolecular. Cyanidin
chloride must therefore be regarded as an isomeride
of the flavylium chloride to which a constitution
cannot at present be ascribed. Freudenberg’s
reduction (A., 1925, i, 1165) of cyanidin chloride to
epicatechin does not appear reconcilable with his
conversion of 3 : 5 : 7-pentamethoxyflavylium chloride
into pentamethylepioatechin. H. Wren.

Colour variations of cyanidin chloride and

3:5:7:3":4'-pentahydroxyflavylium chloride
as related to acidity and alkalinity. C. M. Fear
and M. Nierenstetn (Biochem. J., 1928, 22, 615—

616).—The instantaneous production of a pure blue
colour on addition of sodium carbonate takes place
in the case of natural cyanidin chloride at pu 8-04,

whereas with synthetic pentahydroxyflavylium
chloride this happens at pn 11-57. s. s. Zilva.
Constitution of irigenin and iridin. 1. w.

Baker (J.C.S., 1928, 1022—1033).—The extraction of
the glucoside |r|d|n which occurs to the extent of 1%
in Florentine orris root, is described. Hydrolysis of
iridin with dilute sulphuric acid yields irigenin (2),
m. p. 185° (dimorphous), shown by investigation of
its reactions to possess the constitution 5:7 : 3'-tri-
hydroxy-6 :4' :5'-trimethoxyiSoflavone (cf. A., 1894,
i, 47; 1925, i, 1299). Benzoylation of (I) yields
7 : 3'-dibenzoylirigenin, m. p. 155—160° (lit. 123—
126°), whilst acétylation gives 5 :7 :3'-triacetyl-
irigenin, m. p. 127—128° (lit. 122°), readily converted
by partial hydrolysis into 7 : 3'-diacetylirigenin. The
two last-named compounds are erroneously described
in the literature as di- and mono-acetylirigenin,
respectively. Méthylation of (I) with methyl sulphate
yields irigenin trimethyl etlier (11), m. p. 163°, decom-
posed by alkali into 3 :4 :5-trimcthoxyphenylacetic
acid and antiarol (3 :4 :5-trimethoxyphenol). Dé-
méthylation of (1) yields irigenol, 5:6:7 :3':4':5"-
hexahydroxyisoflavone (-j-H20), m. p. 331° (dccomp.)
(hexa-acetyl derivative, m. p. 237—238°; oxonium
sulphate).

Méthylation of (I) with 3 mois, of methyl iodide
and alkali in a sealed tube gives irigenin 7 : 'd'-dimethyl
ether (I11), m. p. 166—167° (acetyl derivative, m. p.
191°), decomposed by aqueous alkali at 100° in
hydrogen to 3 : 4 : 5-trimethoxyphenylacetic acid and
4 : 5-dimethoxyresorcinol. Further méthylation of
(1)  with  methyl sulphate gives (I1). Long-
continued méthylation of (I) with an excess of methyl
iodide and alkali gives a compound, m. p. 154-5°
Méthylation of iridin in methyl alcohol with an excess
of diazomethane gives a resinous, methylated
glucoside, yielding on hydrolysis irigenin 5 : 3f-di-
methyl ether, m. p. 218°. The last-named compound
gives the same products on decomposition with alkali
as its isomeride (I11), and is converted by further
méthylation into (Il1). The dextrose nucleus® in
iridin is therefore present in the 7-position. The
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dyeing properties of irigenin, iridin, and irigenol are
described. M. Crark.

Stability of the double linking’in dixanthylene.
0. Magidson and W. Damasktna (Trans. Sci. chem.-
pharm. Inst., 1926, [16], 51—52 ; Chem. Zentr., 1928,
1, 59).—Treatment of dixanthylene with phosphorus
pentachloride yields a dichloro-derivative,
OI(CeH4):CCl2, which, however, canuot be isolated,
xanthone being obtained. The compound,
0:(C?H4)2:CH-CCi:(C(H1)2:0, m. p. 189—190°, is also
obtained.  Xanthone is also produced when di-
xanthylene is heated in a tube at 200°with a saturated
solution of hydrogen chloride in acetic acid.

A. A. Eldridge.

[Behaviour of dixanthylene when heated.] F.
Arndt and L. Lorenz (Ber., 1928, 61, [\fl], 869 ; cf.
A., 1925, i, 57).—A reply to Schénberg and Schitz
(this vol., 526). H. Wren.

Brazilin and hamatoxylin. VII. Syntheses
of trimethylhrazilone and. tetramethylhaemat-
oxylone. P. Pfeiffer,o.Angern,E.Haacic, and
J. Wirttems (Ber., 1928, 61, [£], 839—843; cf.
this vol., 426).— Trimethylanhydrobrazilin (cf. A.,
1927, 1198) suspended in glacial acetic acid is reduced
by hydrogen in presence of spongy platinum to

trimethyldeoxybrazilin (1; X =

X o0 H), m. p. 107—109° after
OMe/vNgH™* softening at 106°, which is
[ q\ oxidised by chromic acid m
VvV y \ glacial acetic acid to trimethyl-

(T) yHC¢H2 brazilone, m. p. 167° (decomp.)
y' \ after softening at 165°, identi-
\ y cal with the product obtained
Met) OMe by degradation of brazilin

" and vyielding acetyltrimethyl-
anhydrobrazilone, m. p. 185° after softening at 175—
176° identical with that derived from “ analytical ”
trimethylhrazilone. Similarly, tetramethylanhydro-
hamatoxylin (cf. this vol., 426) is reduced to tetra-
methyldeoxyhematoxylin (I ; X=0Me), m. p. 151°
after softening at 147°, oxidised to tetramethyl-
he&matoxylone, identical with the product derived from
tetramethylhematoxylin.  Synthetic evidence in
favour of the constitutions assigned on analytical
grounds to brazilin and he&matoxylin by Perkin and
co-workers is thus advanced, the only uncertainty
being with regard to the position of the alcoholic
hydroxyl group, which, in all probability, occupies the
position marked X. H. Wren.

Derivatives of 1 :3-dithiolan and of 1 :3-di-
thian. J. C. A. Chivers and S. Smites (J.C.S., 1928,
697—702; cf. A., 1926, 947).—Introduction of the
alkylthiol grouping into substances such as malonic
acid and deoxybenzoin may be effected by interaction
of these compounds with alkyl disulphoxides (alkyl
tliiolsulphonates) in presence of potassium acetate.
Benzyl disulphoxide reacts with deoxybenzoin yielding
the benzylmercaptol of benzil, isolated, after oxidation
with hydrogen peroxide, as the dioxide, m. p. 167°.
With ethyl malonate it yields, after hydrolysis with
hydrochloric acid, benzylthiolacetic acid. Ethane
«“-di-jj-toluenethiolsulphonate vyields with deoxy-
benzoin 2-benzoyl-2-phenyl-I : 3-dithiolan, and with
ethyl malonate it gives after hydrolysis 1 : 3-dithiolan-
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2-carboxylic acid, m. p. 90' (dibromide ; di-iodide),
together with a little ethylenedithiolacetic acid.
Propane ay-di-yi-tohieneihiolsiUjihonale, m. p. 65—67°
(from ay-dibromopropane and potassium p-tolylthiol-
sulphonate), yields with deoxybenzoin 2-benzoyl-2-
phenyl-1: 3-dithian, m. p. 99—100°. With ethyl
malonate it gives after hydrolysis 1 :3-dithian-2-
carboxylic acid, m. p. 115—116° (di-iodide). No ring
closure can be induced with pentane az-di-p-toluenc-
thiolsidphonate (from ac-dibromopentane and potass-
ium 7j-tolylthiolsulphonate) and ethyl malonate,
only pentane-oLz-dithiolacelic acid, m. p. 91—92°, being
isolated from the reaction mixture. M. Crark.

Manufacture of substituted guanidines. Chem.
Fabr.yorm. Schering.—See B., 1928, 327.
p-Vinylpiperidine. R. Merchant and C. S.

Marvert (J. Amer. Chem. Soc., 1928, 50, 1197—1201).
—3-Piperidylcarbinol (cf. this vol., 427) [chloro-
plaiinate, m. p. 174° (decomp.) (also +H 20); chloro-
aurate, m. p. 153—154° (dccomp.); 1-benzoyl deriv-
ative, m. p. 80—81°, b. p. 153°/0-01—0-02 mm., 1%
1-5690], and 48% hydrobromic acid give crude
‘i-broniometJrylpiperidine hydrobromide, which is con-
verted by benzoylation and boiling with aqueous-
alcoholic sodium cyanide into nearly pure I-benzoyl-3-
cyanomethylpiperidine, b. p. 165—I175°/0-1 mm., df
1-1056, nf, 1-5602. When hydrolysed and esterified
this yields ethyl 3-piperidylacetate, b. p. 101—103°/6
mm., nf, 1-4643, df 1-0131 (chloroplalinate, m. p. 181 ),
which is reduced by sodium and absolute alcohol to
$-3-piperidylethyl alcohol, b. p. 121—123°/6 mm., nf;
1-4888, df 1-0106. 3-Vinylpiperidine, b. p. 152—155°,
nf, 1-4731, df 0-9274 [chloroplatinate, m. p. 223—224°
(decomp, from 220°)], is prepared in small yield by
dehydrating this alcohol by means of phosphoric oxide
at 180—190°.- 3-Melhylenepiperidine, b. p. 138°,
df 0-9342, »tg 1-4807 (hydrochloride), is obtained
similarly from 3-piperidylcarbinol.
H. E. F. Notton.

Manufacture of isatins of the naphthalene

series. |. G. Farbenind.— See B., 1928, 327.

V. Derivatives of C-di-
methylcarbazine. VI. Derivatives of C-di-
ethylcarbazine. H. Goldstein and W. Kopp
(Helv. Chim. Acta, 1928,11,478—486,456—489).—V.
Magnesium methyl iodide reacts with methyl 4'-amino-
diphenylamine-2-carboxylate, yielding ¢-amino-o : 5-
dimethyldihydroacridine (acetyl derivative, chars at
150° after previous darkening), which is oxidised
by ferric chloride to 5 :5-dimethyldihydroacridine-3-
imine (perchlorate, decomp, gradually at the ordinary
temperature).  Similarly, methyl 4 :4'-diaminodi-
phenylamine-2-carboxylate gives 3 :1-diamino-5 :5-
dimethyldihydroacridine (diacetyl derivative, m. p.
20S° after softening), oxidised to 1-amino-5 :5-di-
methyldihydroacridt?ie-3-imine  (perchlorate  + H 20,
green). Methyl 4-amino-4'-dimethylaminodiphenyl-
amine-2 -carboxylate furnishes 3-amino-I-dimethyl-
amino-5 :5-dimethyldihydroacridine (acetyl derivative,
decomp. 180°), oxidised to 7-dimethylamino-a : 5-di-
methyldihydroacridine-3-imine (1) (hydrochloride; per-
chlorate ; diperchlorate). When a solution of a salt of
(1) is treated with alkali, partial precipitation of the

Carbazine syntheses.
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base occurs and the alkaline liquor is coloured bluish-
violet. It issuggested that this phenomenon is due to
the formation of an iminium hydroxide. When an
aqueous-alcoholic solution of (1) is boiled with sodium
carbonate solution there is produced l-amino-5 :5-
dimelhyl-3-carbazone, violet (acetyl derivative, red,
m. p. 235°), also formed by oxidation of the reaction
product from magnesium methyl iodide and methyl
4-amino-4'-hydréxydiphenylamine-2-carboxylate. If
(Dis boiled with sodium hydroxide solution, 7-hydroxy-
5 : 5-dimethyl-3-carbazone, decomp. 200°, is produced.

V1. 3-Amino- (acetyl derivative, m. p. 145°), 3:1-di-
amino- (diacetyl derivative, m. p. 241° after softening),
and Z-amino-1-dimethylamino-5 : 5-diethyldihydro-
acridines [acetyl derivative, m. p. 191° (decomp.)]
have been prepared from magnesium ethyl iodide and
the requisite substituted diphenylamine-2-carboxylic
esters. Oxidation of these with ferric chloride gives
5 :5-diethyl-, 7-amino-5 : 5-diethyl- (perchlorate + H 20),

and 1-dimethylamino-5 : 5-diethyl-dihydroacridine-3-
imines (perchlorate), respectively. H. Burton.
Molecular symmetry of acetonylpyrrole.

S. B. Hendricks (J. Amer. Chem. Soc., 1928, 50,
1205—120S).—Mol. wt. determinations on acetonyl-
pyrrole (cf. Dennstedt and Zimmermann, A., 1887,
1052) by the method of differential vapour pressures
are in agreement with the doubled formula, C23H 36N4.
Laue and X-ray spectrum photographs on single
crystals (cf. Foek, Z. Kristi, 1888, 14, 541) indicate
that the unit cell contains four such molecules and
has the dimensions a=6=10'09 A., c=23-85 A.
The space grouping is Ci or C4 the molecules being in
the general positions and thus not necessarily having
an element of symmetry. H. E. F. Notton.

Reduction potentials of organic compounds.
Il. Pyridine. M. Shikata and |. Tachi (Bull.
Agric. Chem. Soc. Japan, 1927, 3, 53).—The reduction
of pyridine proceeds reversibly; two waves of
reduction were observed in acid and neutral solutions,
the first being the reduction of pyridine ions, and the
second that of undissociated molecules.

Chemical Abstracts.

Influence of a third substance on the rate of
reaction of organic halogen derivatives with
amines. B.V.Tronov and A. T. Herschkevitsch
(J. Russ. Phys. Chem. Soc., 1928, 60, 171—ISO).—
The effect on the rate of reaction of the addition of
so-called inert solvents in concentrations similar to
those of the reacting substances was investigated.
The rates of reaction of pyridine with benzyl chloride,
benzyl bromide, and trichloronitromethane were
determined alone and in the presence of hydrocarbons,
alcohols, ethers, aldehydes, ketones, esters, nitro-
compounds, nitriles, amines, inert halogen derivatives,
and carbon disulphide, at 18° and relative molecular
concentrations of about 3:2. Substances which
dissolved the pyridine salt accelerated the reaction,
whilst those which did not retarded it, some by as
much as 10 times. The former were also the more
active chemically and had a tendency to form loose
complexes with the reacting substances.

Experiments were also performed to investigate
‘whether the mechanism of reactions of the halogen

compounds was ionic or not. M. Zyegintzov.
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Condensation of crotonaldehydewith ammonia
in presence of alumina. A. E. Tschitschibabin
and M. P. Oparina (J. Russ. Phvs. Chem. Soc., 1927,
59, 1125—1128).—See A., 1927,"1086.

Manufacture of 2-chloropyridine. Deuts.
Gold- und Silber-Scheideanstalt.—See B., 1928,
348.

Manufacture of derivatives of 2-aminopyridine.
Chem.Fabr.vorm. Schering.—See B., 1928, 389.

Production of new pyridine derivatives
[pyridylhydrazones etc.]. Deuts. Gold-
Silber-Scheideanstalt.—See B., 1928, 389.

Nitroamines of the pyridine series. 3-Nitro-
aminopyridine. A. E. Tschitschibabin and A. V.
Kirssanov (J Russ. PhyS Chem. SOC., 1928, 60,
338—345).—See this vol., 185.

Quaternary pyridine bases. 0. Magidson and
G. Menschikov (Trans. Sci. Chem.-Pharm. Inst.,
1926, [16], 7—20).—See A., 1926, 844.

Friedel and Crafts’ reaction in the pyridine
series. C.M.Jephcott (J. Amer. Chem. Soc., 1928,
50, 1189—1192).—Additive compounds from pyridine
or quinoline and alkyl or acyl halides do not condense
with phthalic anhydride in presence of aluminium
chloride. Using benzene and aluminium chloride (cf.
Just, A., 1898, i, 42; Halla, A, 1911, i, 1021),
quinolinic anhydride and naphthalene give a mixture
of quinolinic acid, 3-a-naphthoylpicolinic acid, m. p.
155° (silver salt; hydrochloride, m. p. 179—180°;
methyl ester, m. p. 100—101°), and 3-$-naphthoyl-
picolinic acid, m. p. 145° (hydrochloride, m. p. 172—
173°; methyl ester, m. p. 80—82°; hydrate, m. p.
109°), which gives {3-naphthoic acid when fused with
alkali and is reduced by zinc in ammoniacal solution
to -naphthylpyridpphthalide, m. p. 127°. Similarly,
accnaphthene gives 3-(4'-acenaphthoyl)picolinic acid,
m. p. 168—169° (hydrochloride, m. p. 175°; methyl
ester, m. p. 113—114°; hydrate, m. p. 121°), and
diphenyl a mixture of 3-benzoylpicolinic acid (from
the benzene) and 3-p-p/ienylbenzoylpicolinic acid,
m. p. 170—171°. Phenylpyridophthalide and
aluminium chloride yield with benzene 3-diplienyl-
methylpicolinic acid, m. p. 153° (methyl ester, m. p.
109°), which is decarboxylated at 170° to 3-pyridyl-
diphenylmethane, m. p. 78—79°, and with toluene,
o-phenyl--p-tolylmethylpicolinic acid, m. p. 161 e
3-p-Toluoylpicolinic acid is reduced to p-tolylpyrido-
phthalide, m. p. 144°. The methyl hydrogen quinolin-
ate of m. p. 123° must be the 2-carboxylic ester, since
its acid chloride condenses with toluene to 3-jp-toluoyL-
picolinic acid. The isomeric ester-acid of m. p. 108
must be a mixture, since it combhies with benzene in
the same way, forming 3-benzoylpicolinic acid as well
as 2-benzoylnicotinic acid, m. p. 285° (methyl ester,
m. p. 87°) (cf.Kirpal, A., 1910, i, 504), which is reduced
to the lactone, m. p. 128° of 3-carboxy-2-pyridyl-
phenylcarbinol. Attempts to prepare diphenyl-
pyTidophthalide are described. 2 :¢-Dibenzoylpyrid-
ine, m. p. 186—187°, and 2 -toluoyl-Z-benzoylpyridine,
m. p. 190—193°, are prepared from 3-benzoyl-
picolinyl chloride. H. E. F. Notton.

Reciprocal exchange of aromatically combined
hydroxyl and halogen. 1lIl. W. Borsche and E.

und
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Feske (Ber., 1928, 61, [B], 690—702 ; cf. A., 1918, i,
11; 1927, 239).—Styphnic acid, prepared by the
successive sulphonation and nitration of resorcinol
under defined conditions, is unexpectedly converted
by p-toluenesulphonyl chloride in presence of pyridine

into 3 -hydroxy- 2 : 4 : Q-trinitrophenylpyridinium
betaine (1 or 11), m. p. about 330° (decomp.) after
NO02 N(CBHD5)
\> NO ()
NO

darkening at 270°. It dissolves readily in fuming
hydrochloric acid but is precipitated unchanged when
the solution is diluted. Hydrogen chloride in glacial
acetic acid at 145° converts it into a substance (?)
(No2xx th(oh)-n:ch-[ch:ch]Zi, m. p. 158—159°,
transformed by warm pyridine into the betaine.
With diethylamine in methyl-alcoholic solution the
betaine affords a compound from which 3-amino-
2:4: 6-trinitrophenol, m. p. 178°, is obtained by the
action of hydrochloric acid. Piperidine and the
betaine yield the two, interconvertible forms of the
compound,

ch 10> nh,oii-cdH(No23n:ch-[ch:ich]2n< c5h 10
(a-variety, needles, m. p. 124—125°; p-form, leaflets,
m. p. 127—128°), the isomerism of which is not
explained. Dilute sulphuric acid transforms either
variety into an unidentified substance, m. p. 139°, from
which 3-amino-2 : 4 :6-trinitrophenol is readily derived
by the further action of mineral acid. When the
betaine is w'armed with aniline, 3-hydroxy-2 :4 :6-
trinitrodiphenylamine, m. p. 158—159°, is produced,
presumably through the glutacondialdehyde deriv-
ative. Under similar conditions, p-toluidine yields
3-hydroxy-2 : 4 : 6- trlnltrophenJ/ZpIolylamlne m.
176—177° [p-toluidine compound, m. p. 191—193° (de-
comp.)], also derived from the diethylaniline compound
of p-toluenesulphonylstyphnic acid and p-toluidine.
‘:mChloro-2 : 4 : Q-trinitrodiphenylamine, m. p. 141—
142°, is obtained from the hydroxydiphenylamine,
p-toluenesulphonyl chloride, and diethylaniline or by
the action of hot 2iV-hydrochloric acid on trinitro-
dipkenylaminepyridinium-'p-toluenesutyhonate, m. p.
206—208°. Aminopicric acid, diethylaniline, and
p-toluenesulphonyl chloride afford 3-chloro-2 :4 : 6-
trinitroaniline, m. p. 185—186°.

2 :4-Dinitroresoreinol, m. p. 147—148° (the pre-
paration from dinitrosoresorcinol is described in
detail), is converted by p-toluenesulphonyl chloride
m diethylaniline into the corresponding p-toluene-
tulphomite, m. p. 126—127°, whereas in the presence
°f pyridine it gives a mixture of 3-hydroxy-2 : 1-di-
N 1répkenylpyridiniuni p-toluenesulphonate, m. p. 134°,
8nd  3-hydroxy-2 : i.-dinitrophenylpyridiniumbetaine,
decomp, about 325° after blackening at 300°. The
betaine is converted by hydrogen chloride in glacial
acetic acid into 3-chloro-2 : I-dinitrophenol, m. p.
112—114°, by piperidine into the glutacondialdehyde
derivative, CZIH280 N 6 (labile a-form, m. p. 144—146°;
stable p-variety, m. p. 171—172°), by aniline into
dinitro-w-aminpphenol, m. p. 220—222°, and phenyl-
pyridinium chloride (additive compound with mercuric
chloride, m. p. 145°), and by p-anisidine into p-anisyl-
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epyridinium chloride, m. p. 127—129°. The p-toluene-
sulphonyl derivative of 2 :4-dinitroresorcinol (see
above) is converted by boiling aniline into 2 : I-dinitro-
di-3-hydroxyphenylamine, m. p. 124—125°, which is
converted by ~-toluenesulphonyl chloride into
2 : ?-dinitro-3-anilinophenylpyridinium  p-toluenesul-
phonate, NHPh;CG2(N022-N(C5H5)-0-S02-C™H 7,
m. p. 216—218°, and 2 : %-dinitro-3-anilinophenyl
-p-toluenesulpihonate, m. p. 151° in presence of
pyridine and diethylaniline, respectively.

4 :6-Dinitroresorcinol  and  p-toluenesulphonyl
chloride in pyridine afford 4 :6-dinitro-3-hydroxy-
phenylpyridiniumbetaine, decomp. 320°, obtained by
Reitzenstein and Rothschild (A., 1906, i, 454) from
1 : 3-dichloro-4 : 6-dinitrobenzene and hot pyridine
(cf. Zineke and Weisspfenning, A., 1910, i, 585); it is
converted by the successive action of piperidine or
aniline and hydrochloric acid into 3-amino-4 : 6-di-
nitrophenol. 4 : 6-Dinitro-S-hydroxyphenyl p-toluene-
sulphonate, m. p. 135° (diethylaniline salt, m. p. 109—
110°), is obtained from the reactants in diethylaniline.
4: 6-Dinitroresorcinol is converted by p-toluene-
sulphonyl chloridc in absence of diethylaniline into a
mixture of 5 : 5'-dichloro-2 : 4 :2': 4'-tetranitrodiphenyl
ether, m. p. 232—234°, and 1 :3-dichloro-4 : 6-di-
nitrobenzene. H. Wren.

Quinoline derivatives. VIII. Derivatives of
4-hydroxy-2-phenylquinoline. IX. 4-Thiol-2-
phenylquinoline and 2-phenyl<juinoline-4-sul-
phonic acid. H. John [with E. Winsche].
X. 4-(2-Phenylquinolyl)aminobenzoic acids. H.
John (J. pr. Cliem., 1928, [ii], 119, 43—48, 49—55,
56—60).—V I11. The following derivatives of 2-phenyl-
quinoline are described: 4-acetoxy-, m. p. 70°
4-benzoyloxy-, m. p. 90—91°; &-ethoxy-, m. p. 100—
102°; i-phenoxy-, m. p. 252°; 4-m-tolyloxy-, m. p.
241—243°;  4-p-nitrophenoxy-, m. 88—90°;
A-'p-anvinoph&noxy-, m. p. 81°; i-Q-rnelhoxyplienoxy-,
m. p. 246°, and i-m.-methyl-o-isopropylphenoxy-, m. p.
252°. Numerous salts of the above have been
prepared but not characterised.

IX. 4-Chloro-2-plienylquinoline reacts with potass-
ium hydrosulphide at 150—160° to give A-thiol-2-
phenylquinoline,, m. p. 175—176° (picrate, m. p. 204°),
which when exposed to air for some time passes into
di-(2-phenyl-4:-quinolyl) disulphide, m. p. 175—176°
(picrate, m. p. 197°). i-Methylthiol-, m. p. 64°
(lacrate, m. p. 225°), 4-ethylthiol-, m. p. 84-5° (picrate,
m. p. 192°), 4-isoamylthiol-, m. p. 170—171°, and
4-allylthiol-, m. p. 169°, -2-phenylquinolines are
described. Di-(2-phenyl-i-quinolyl) sulphide, obtained
from 4-thiol-2-phenylquinoline and 4-chloro-2-phenyl-
quinoline in presence of alcoholic potassium hydroxide,
has m. p. 95°. Numerous salts of the above com-
pounds are described.

4-Chloro-2-phenylquinoline reacts with sodium
hydrogen sulphite yielding 2-phenylquinolineA-
sulphonic acid, m. p. above 290° (22 salts described).

X. 4-Chloro-2-phenylquinoline and anthraiiilic acid
react in boiling amyl alcohol to form o-(2'-phenyl®
4'-quinolylamino)benzoic acid, m. p. 232—236
(decomp.) (23 salts described), which when treated
with hot concentrated sulphuric acid gives small
amounts of alkali-soluble and -insolubleproducts, both
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having m. p. above 305°. m-(2'-Phenyl-4'-quinolyl-
amino)benzoic acid, m. p. 273° {etliyl ester, in. p. 174°;
23 salts described), and p-(2'-phenyl-4:'-quinolylamino)-
benzoic acid, m. p. 305° (ethyl ester, in. p. 92°; 23 salts
described), are prepared similarly. H. Burton.

Condensation of acetaldehyde and paracet-
aldehyde with aniline in presence of alumina.
A. E. TschitsChinaiun and M. P. Oparina (J R uss.
Phys. Chem. Soe., 1927, 59, 1129—1134).—See A.,
1927, 1086.

Doebner reaction (preparation of a benzene-
azoquinoline]. A. Cremonini (Gazzetta, 1928,
58, 127—130).—Benzylideneaminoazobenzene when
heated with pyruvic acid in alcohol gives a product
from which is obtainable, in 3% yield, G-benzeneazo-
2-phenylcinchoninic acid, m. p. 248° (dccomp.) (soluble
hydrochloride, 2C2H150 2N3,2HC1,3H20, m. p. 210°).
The main productis a yellow, alkali-insolublesw&staMce,
CmH2LNSE, derived by the elimination of water from
2 mols. of aminoazobcnzene, 1 mol. of benzaldehyde,
and 1 mol. of pyruvic acid. By asimilar condensation
of 4-a-naphthaleneazo-cc-naphthylamine, G-i%iaphtka-
leneazo-2-phe7iyl-a-7iaphthaquinoiine-4-carboxylic acid,
m. p. 238° is obtained in 0-75% yield, whilst
1-benzcneazo-p-naphtliylamine yields a phenylstyryl-
naphthatriazole( ?), C5H 1IN 3, m. p. 197°.

E. W. WiGNALL.

Manufacture of new polyamino-[quinoline]
compounds. |. G. Farbenind.—See B., 1928, 347.

Acridines. IV. Preparation of hydroxy-
acridines and 5-substituted acridine derivatives.
H.Jensen and F. Rethwisch (J. Amer. Cliem. Soc.,
192S, 50, 1144—1150).—The new acridine synthesis
(A., 1927,575) has been extended by using halogenated
phenol ethers and by substituting o-aminophenyl
ketones for o-aininobenzaldehyde. In this way are
prepared : S-ethoxyacridine, m. p. 99° (picrate, m. p.
above 250°; hydrochloride, decomp. 200°), hydrolysed
by hydriodic acid to 3-hydroxydcridine, m. p. above
250°; I-methoxyacridine, m. p. 130—131° (picrate,
decomp. 250°), hydrolysed to 1-liydroxyacridine
(Matsumura, A., 1927, 467), the constitution of which
is thus confirmed; 5-methylacridine, in. p. 114°
(picrate, m. p. 213—214°) ; 5-phenyl-3-methyl-
acridine; I-nitro-5-phcnylacridine, m. p. 189—190°
(cf. Mayer and Freund, A., 1922, i, 865); 3-nitro-
5-phenylacridine; 3-methylacridinepicrate, m. p. 226°,
and ‘¢-cthoxyS-phenylacridine, m. p. 105—107°.
2-Chloro-5-nitroacetophcnone, unlike o-chloroaceto-
phcnone, readily forms with aniline, 4-nitro-2-acetyl-
diphenylamine, m. p. 125°, which, like 4-nitro-2'-
acettyldiphenylamine, m. p. 152°, from o0-amino-
benzaldehyde and 2>-bromonitrobenzene, is converted
by sulphuric and acetic acids into 3-nitro-5-methyl-
acridine, m. p. above 300°. 3:5-Dimethylacridine
(picrate, m. p. 225°, darkening at 215°), prepared by
the authors’ method or from acet-p-toluidide, has
m. p. 90°, the substance obtained in the latter way
by Bonna (A., 1887, 927) being probably 2 :5-di-
methylacridine. Acridine-5-carboxylic acid (A., 1926,
526) is not esterified by sulphuric acid or hydrogen
chloride in ethyl alcohol; the ethyl ester, m. p. 78°
(picrate, m. p. 226°; hydrochloride, in. p. above 250°),
and methyl ester, m. p. 126-5—127-5° (picrate, m. p.
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229—230°; hydrochloride, m. p.
prepared from the acid chloride.

above 250°), are
H.E. F. Notton.

Synthesesin theindole series. Ill. Theory of
anhydronium base formation and constitution of
methosulphates. Fluorescence of 5 :6-benz-4-
carboline and its derivatives. W. O. Kermack
and R. H. Sitater (J.C.S., 1928, 789—797).—
5 : &-Benz-4-carboli?ie?nethosulphate (-f-Q-5MeQOH, m. p.
235°), prepared from the carefully-dried base and
methyl sulphate in dry benzene, yields, on treatment
with alkalis, 4-methyl-5 :i)-benz-4-"-carboline, m. p.
205°. The constitution of this anhydro-base is
established by the fact that it yields with methyl
sulphate 1 :4-dimcthyl-o : G-benz-4-carbolinium methyl
sidphate, m. p. 300°, identical with the salt prepared
directly from 1-methyl-5 :6-benz-4-carboline and
methyl sulphate. 3 :4-Dimethyl-5 : 0-benz-4-ip-carb-
oline, m. p. 225°, from 3-methyl-b : G-benz-4-carboline
methosulphate, m. p. 270°, and alkali, yields in a
similar manner 1:3: 4-trimethyl-5 : G-benz-4-carbolin-
ium methyl sulphate, m. p. 292° (also prepared directly
from 1 :3-dimethyl-5 : 6-benz-4-earboline). I-Methyl-
5 :G-benz-4-carboline, m. p. 142°, 3-ethyl-5 : G-benz-4-
carboline methosulphate, m. p. 250°, and 1 : 3-dimethyl-

" 5 : G-benz-4-carbolinium methyl sulphate, m. p. 296°,
are described. The fluorescence of a number of
carboline derivatives is examined and the influence of
substituents in various positions in the ring is noted.

M. Crark.

Intermolecular condensation of acetylmethyl-
anthranilic acid by means of phosphorus penta-
chloride and formation of a complex isocyanine
dye. I. M. Heitbron, S. L. Holt, and F. N.
Kitchen (J.C.S., 1928, 934—941; cf. A., 1923 |,
245).—Phosphorus pentaehloride (i mol.) reacts on
heating with acetylmethylanthranilic acid (1 mol.) in
presence of acetyl chloride, giving the acid chloride (1)
of 3-o-carboxyphenylmethylcarbamyl-1 : 2-dimethyl-4-
quinolone (Il). The free acid (II) has m. p. 247°
(+ 1H20, m. p. 130—131°) (methyl ester, m. p. 244°;
anilidc, m. p. 115°). The ethyl ester (111), m. p. 245°
(+ 1H20, m. p. 124°), is hydrolysed by boiling con-
centrated hydrochloric acid, giving 1 :2-dimethyl-4-
quinolone and methylanthranilic acid. The acid
chloride (I) reacts with concentrated ammonia, giving
4 :4'-diketo-1:1':2'-trimethyl-1" :4'-dihydro-2(3")-
quinolylquinazoline, m. p. 260°, and with excess of
aniline, giving 4-anilino-3-o0-anilinophenylmethylcarb-
amyl-I-methyl-2-methylene-I :2-dihydroquinoline, m. p.
about 165°. When acetylmethylanthranilic acid
(L mol.) is heated with phosphorus pentaehloride (1-5
mols.), an acid chloride results, which is decomposed
by ethyl alcohol, giving 4-chloro-3-o-carbethoxyphenyl-
mcihylcarbamyl-2-methylquinoline methochloride (1V),
m. p. 209° (decoinp.) [methoperchlorate, m. p. 224—
225° (decomp.); methiodide, decomp. 215°; metho-
picrate, decomp. 168—169°], hydrolysed by boiling con-
centrated hydrochloric acid with formation of 4-hydr-
oxy-2-methylquinolinc methochloride. 4 -Chloro-'A-o-
carbomethoxyphenylmethylcarbamyl - 2 - methylquinoline
methochloride, m. p. 189—190°, yields a corresponding
methiodide, m. p. 214° (decomp.). The ethyl ester
(1V) reacts with aniline in acetic acid solution, givin
4-anilino-3-0-carbeihoxyphenylmethylcarbamyl-\-methyl-
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2-methylene-1 : 2-dihydroquinoline,
and with piperidine, giving the corresponding
4-piperidinomethylene base, m. p. 260°. When an
alcoholic solution of the ester (IV) is heated with
dilute ammonia and the resultant reddish-purple
solution is treated with concentrated potassium
iodide solution, 4'-chloro-3 :';'-di-(o-carbethoxyphenyl-
methylcarbamyl) -1 : 2 : 1'-tnmethyl\aocyanine iodide,
m. p. 203° (decomp.) (perchlorate; picrate), is obtained.
The following are also described : 5-bromomethyl-
acetylanthranilic acid, m. p. 204°; G-bromo-3-p-bromo-
0 -carbethoxyphenylmethylcarbamyl - 1:2 - dimethyl -4 -
quinolone, m. p. 212° (4-H20, m. p. 123°); i-chloro-b-
bromo-Z-'p-brovio-o-carbethoxyphenylmethylcarbamyl -2 -
methylquinoline melhochloride, m. p. 194°.
M. Crark.
soporifics.

m. p. 191—192°,

Manufacture of barbituric acid
I.G. Farbeninb.—See B., 1928, 389.

Pyrrole derivatives. 1lI. W. Kuaster and G.
Koppenhofer (Z phySIOl Chem, 1928, 172, 126—
137; cf. A., 1922, i, 857).—Condensation of 4-carboth-
oxy-3 : 5-dimethylpyrrole-2-aldehyde with 2 :5-di-
ketopiperazine yields 2 : 2-bis-(A.r-carbethoxy-'S' : 5'-di-
melhylpyrryhnethylene)-2 :5-diketopiperazine, m. p.
268—269°, red, which in alcoholic solution gives two
sharp absorptlon bands, one about 525 [ij. and
a broader band with centre about 475 [ and
on reduction affords 2 :2-bis-(4'-carbethoxy-3' : 5'-di-
methylpyrryhnethyl)-2 : 5-diketopiperazine, colourless,
m. p. 122°; on heating with 20% barium hydroxide
the latter gives BA-carbethoxy-3 :iS-dimclhyl-2-pyrryl-
alanine, decomp, about 180—186°. An alternative
method for the synthesis of these substituted pyrryl-
amino-acids is given. 4-Carbethoxy-3 :5-dimethyl-
pyrrole-2-aldehyde when heated with rhodanine and
sodium acetate in acetic acid solution yields i-carb-
cthoxy-3 :5-divielhyl-2-pyrryhneUiylencrhodanine, m. p.
253—255°, which gives a jihenylhydrazone, m. p. 272—
275° (decomp.), and yields on heating with 20%
barium hydroxide or 15% sodium hydroxiae solution
$-i-carbelhoxy-3 :5-dimethylpyrryl-a-thiopyruvic acid,
decomp. 196°. With hydroxylamine this acid gives
hydrogen sulphide and an a-oxime, m. p. 218°, which
on reduction gives the R-4-carbethoxy-3 : 5-dimethyl-
pyrrylalanino  described above. R-4-Carbethoxy-
3 :5-diraethylpj'rryl-a-thiopyruvio acid on heating at
140° with chloroacetic acid yields $&-cdrbelhoxy-3 : 5-
dwietliylpyrrylpyruvic acid, m. p. 192°. Condens-
ation of aminoacetal with ethyl I-phenyl-2 : 5-di-
methylpyrrole-3-carboxylate yields R-amino-y.v--bis-
3-carbethoxy - (\-plienyl-2 : 5 -dimethyl-4 -pyrryl)ethane,
m. p. 246° (sinters at 242°). The ethyl pyrrolecarb-
oxylate, when heated in alcoholic solution with dilute
hydrochloric acid and formaldehyde, yields bis-(4-
carbetJioxi/-1 - phenyl -2 : 5-dimethyl -3 -pyrriil)methane,

'u. p. 102°. A. Wormall.
Action of cyanogen bromide on tertiary
iminazoles. W. Langenbeck (J. pr. Chem., 1928,

[ii], 119, 77—80).—When 1 :4-dimethylglyoxaline is
treated with ethereal cyanogen bromide there is
produced 2-bmmo-I :4-diinethylglyoxaline, b. p. 89—
90°/3 mm., m. p. 51—52° [hydrochloride, m. p. 240°
(decomp.)], nitrated to 2-bromo-5-nitro-I :4-di-
methviglyoxaline (Pvman and Timmis, J.C.S., 1923,
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123, 494). 2-Bromopilocarpine hydrochloride, m. p.
240°, [ocdljj +81-9° in water, and 2-bromoisopilocarpine
hydrochloride, m. p. 201°, are prepared similarly. The
pharmacological effects of 2-bromopilocarpine are
given. . Burton.

Dicyanotriazole. J. A. Fiatkov (J. Russ. Phys.
Chem. Soc., 1927, 59, 715—725).—See A., 1927, 1205.

Porphyrin syntheses. XTV. Synthesis of
porphinmonocarboxylic acids and some of their
complex salts. H. Fischer, H. Grosselfinger,
and G. Stangter (Aimalen, 1928, 461, 221—244).—
Alkali degradation of chlorophyll is known to give
phyllo- and pyrro-porphyrin, i.e., two of the eight
(sixteen, assuming tautomerides) possible mono-
carboxylic acids of setioporphyrin. The present
authors now describe the synthesis of five of these
acids (or their esters). Particular attention is paid to
the porphyrin (I11) (R1=Et, R2=-[CHZ]2CO02H),
obtained by condensing (2 :4-dimethyl-3-carboxy-
ethylpyrrolenyl)-(2":4'-dimethyl-3'-etliylpyrryl)meth-
ene (cf. Fischer and Schubert, A., 1924, i, 544) with

Mcy=,[CH,]2-COH E t—— Me

[y =—=H

CH NH NH / 1"

'V \==CH - A f

Mel=Et Etll IIMc
M ej=|Et Mci==jR1 Me-*"Ri Et -= Me

[V dt'YY

CH NH NH / CH NH NH/
\"\= ¢ch- [y Y N ch—/V
Mel=IEt R2l__ifMe Ey=IMe Mel— [iR2

(1) (1)
bis-(2-bromo-3-methyl-4-ethylpyrryl)methene, using
glacial acetic acid and hydrogen bromide at 165—
170°.  Some setioporphyrin is formed in this con-
densation, owing to decomposition of the unsym-
metrical methene (the bis-methene gives no porphyrin
under the conditions of this condensation, whilst the
unsymmetrical methene gives a basic and an acidic
porphyrin). Pyridine as a condensing agent leads to
the formation of basic porphyrins. By previous
introduction of a bromine atom into each of the
2-methyl groups in the unsymmetrical methene (cf.
this vol., 76), followed by heating the product with
the bis-methene in presence of succinic acid, or, better
still, with hydrobromic acid in addition, the desired
porphyrin (111, as above) was obtained in good yield
(35%), unaccompanied by setioporphyrin. The crude
porphyrin was purified through the methyl ester, m. p.
216°, which was converted (1) by ferrous acetate,
sodium chloride, and acetic acid into the corresponding
iron salt (a hcemin), CMH,1002N4CLFe (also +IAcOH),
(2) by magnesium methyl iodide into the corresponding
phyllin, CMH ,002N4Mg (compared spectrographically
with phyllophyllin), (3) by copper acetate and acetic
acid into the copper salt, C3aH4002N4Cu, and (4) by
concentrated potassium hydroxide in presence of a
little pyridine into the free acid (I11, as above) (well-
defined hydrochloride’, copper salt, m. p. 280°). |he
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properties of the acid are compared in detail with
those of phyllo- and pyrro-porphyrin.

Condensation by the succinic acid method of
(4-methyl-2-bromomethyl-3-ethylpyrryl)(4'-methyl-2'-
bromomethyl - 3' -w-carboxyethylpyrrolenyl)methene
hydrobromide with bis-(2-bromo-4-methyl-3-ethyl-
pyrryl)methene hydrobromide gave the methyl ester
of (1), m. p. 263° (iron salt, C3H330 2N4CIFe).

(2 : 4:-Dimethyl-3-ethylpyrryl)(2' : 3'-dimethyl-4!-0>-
carbcnnethoxyethylpyrrolenyl)methe?ie hydrobromide,m .p.
180°, was obtained from methyl haemopyrrolecarb-
oxylate and cryptopyrrolealdehyde in presence of
hydrogen bromide and methyl alcohol, and on bromin-
ation afforded (4-methyl-2-bromomcthyl-3-ethylpyrryl)-
(3" - methyl -2' -bromomethyl -4' - to- carbornetkoxyethyl-
pyrrolenyl)methene hydrobromide, decomp. 225°. The
latter, when condensed by the succinic acid method
with  bis-(2-bromo-4-methyl-3-ethylpyrryl)methene
hydrobromide, gave the methyl ester, m. p. 207—208°,
of (I) (R1=+[CHZ2*CO2H, R2=Et), also obtained, but
with m. p. 220° (iron salt, m. p. 263°, and phyttin,
m. p. 200°, of the methyl ester), by the succinic acid
method from bis-(2-bromo-3-methyl-4-ethyl-5-pyrryl)-
methene hydrobromide and (4-methyl-2-bromomethyl-
3 - m-carboxyethylpyrryl)(S'-methyl -2' -bromomethyl -4'-
ethylpyrrolenyl)methene hydrobromide, obtained by
bromination of (2 : 4-cdmethyl-3-a-carboxyathylpyrryl)-
(2' : 3'-dimethyl-4'-ethylpyrrolenyl)methene hydrobrom-
ide, decomp. 176°, which in turn resulted from the
condensation in methyl-alcoholic hydrobromie acid
of cryptopyrrolecarboxylic acid with hsomopyrrole-
aldehyde.

Condensation of  (4-methyl-2-bromomethyl-3-0>-
carboxyethylpyrryl)(3' - methyl - 2'-bromomethyl -4'-
ethylpyrrolenyl)methene hydrobromide with bis-(2-
I>romo-4-methyl-3-ethyl-5-pyrni)methene hvdro-
bromide gave the methyl ester of (I1) (R1=Et, R2=
*[CHZ2CO02H ); this methyl ester, m. p. 238°, depresses
the m. p. of the phyllo- and pyrro-porphyrin esters,
m. p. 234° and 241°, respectively, and gives an iron
salt, m. p. 258°.

Methyl hoemopyrrolecarboxylatc, condensed with
hsemopyrrolealdehvde in methyl-alcoholic hydro-
bromic acid, affords (2 : 3-dimethyl-4-a>-carboxyethyl -
pyrryl)(2f:3'-dimethyl-4'-ethylpyrrolenyl)methene hydro-
bromide, m. p. 185°, giving on bromination (S-methyl-2-
bromoinethyl - 4 - to- carboxyethylpyrryl)(3' - methyl -2' -
bromomethyl-4'-ethylpyrrolenyl)indhene hydrobromide.
The latter undergoes (succinic acid) condensation with
bis-(2-bromo-4-methyl-3-ethylpyTryd)methene hydro-
bromide to give, ultimately, the methyl ester of (111)
(R1='[CH212C02H, R2=Et) (iron salt of ester, m. p.
254°),

The properties of the various products are com-
pared with those of various derivatives of phyllo- and
pyrro-porphyrin. E. E. Turner.

Condensation products from acid amides and
aldehydes. Constitution of the transformation
products of the benzometoxazones. E. Grazer
and S. Frisch (Arch. Pliarm., 1928, 266, 103—116).—
The investigation of nitro-compounds (Glaser and
others, A., 1923, i, 694; 1924, i, 797; 1926, 608) has
been extended as follows. By simply being melted
together at about 100°, wi-nitrobenzaldehyde and
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salicylamide  yield  m-nitrophenylbenzoinetoxazone,
CHH1004N2 (cf. Titherley, J.C.S., 1907, 91, 1419).
The condensation is also smoothly carried out in
alcoholic solution in presence of a little hydrochloric
acid. The product has m. p. 220° (N-acetyl derivative,
m. p. 116°; ~N-benzoyl derivative, m. p. 173°). When
it is treated with a cold solution of potassium
hydroxide and acetone, it dissolves and is reprecipit-
ated by acidifying as an amorphous form (m. p. 115—
135°) of the “ phenolic modification,” which is more
conveniently obtained, in a crystalline form (m. p.
175°), byTuse of other solvents, e.g., pyridine. This
product solidifies again above its m. p., being re-con-
verted into the true metoxazone, m. p. 220°. Tither-
ley’s hypothesis that syn- and anii-forms of the
phenolic form exist is shown to be unfounded : the
“ phenolic ” form is not a true tautomeric modi-
fication ; it is strictly a dimeride of the formula :

/[ X/ ° X9H-CfH4-N02 BzO /\
V  Xco/N-ch(cbh, no2.nh.coV

This is very easily dissociated, so that the mol. wt. (in
phenol) is intermediate between that of the true
metoxazone and that corresponding with the formula
given, and is dependent on how long the substance
has been heated in phenol solution. The O-acetate,
CIOH20N4, m. p. 187—188° (decomp.), and the
0-benzoate, C3BH240 N4, m. p. 161° (decomp.), show-
similar behaviour in mol. wt. determinations. When
attempts arc made to methylate the true metoxazone
it is converted into the phenolic dimeride. It resists
oxidation with chromic anhydride in acetic acid but
is disrupted by the action of bromine in glacial acetic
acid, yielding dibromosalicylamide.

m-Nitrobenzaldehyde and benzamide condense
together in alcoholic solution on addition of a little
hydrochloric acid, yielding m-nitrobenzylidenedibenz-
arnide, m. p. 224°. The following analogues were
obtained in a similar way : o-nitrobenzylidenedibenz-
arnide, m. p. 217—218°; m-nitrobenzylidenediacet-
amide, m. p. 236—237°; o-nilrobenzylidenediacet-
amide, m. p. 231—232°. From ethylurethane there
were prepared m-nilrobenzylidenediureth.ane.
N02-CcH4-CH(NH-COZEt)2, m. p. 192—193°,
o-nitrobenzyUdenediurethane, m. p. 179°.

W. A. Sitlvester.

isoOxazole «i-bases and salts. E. P. Kohler
and A. H. Bratt (J. Amer. Chem. Soc., 1928, 50,
1217—1226).—The additive product of 3:4: 5-tri-
phenylisooxazole and methyl sulphate is converted
by ferric chloride and hydrochloric acid into 3:4:5-
triphenyl-'2-methylisooxazolinium ferrichloride, m. p.
162° (corresponding picrate, m. p. 174°). The yellow
bromide (1) (decomposed at a low temperature into
triphenyl jsooxazole and methyl bromide) of this base
is formed, together with phenyl ap-diphenylstyryl
ketone, when 2-methyl-3 :4-diphenylisooxazolone
(this vol., 430) is treated with magnesium phenyl
bromide and the product decomposed with hydro-
bromic acid. It gives a perbromide, m. p. 152°, which
is debrominated by acetone to a colourless bromide
(I1).  The somewhat ill-defined products (1) and (II),
which may represent salts of isomeric oxonium and

and
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ammonium ions, are converted by alkali into an oily
;-base, ATCPh V. . The alkaline degradation
¢ ?JPh(SH)-NMe g

of less highly substituted isooxazolinium salts (cf.
Claisen, A., 1909, i, 185; Mumm and Miinchmeyer,
A., 1911, i, 79) may be explained by the intermediate
formation of similar products. With picric acid the
i/i-base forms the above picratc and with sodium
methoxide a methyl ether, m. p. 135°. In ethereal
solution it passes irreversibly with loss of water into a
substance, m. p. 140—141°, tentatively regarded as
CPhBzICPh'NICH2. This gives, by addition to the
double linking, a picrate, m. p. 184°, and a methyl
alcohol additive product-, m. p. 104°, which are
isomeric with the picrate and methyl ether obtained
from the 0-base. It decomposes when kept, liberating
formaldehyde, is hydrolysed by acids to dibenzoyl-
phenylmethane, and ozonised to equivalent quantities
of benzil and benzoic acid. With magnesium phenyl
bromide it forms benzyUnphenylvinylumine, m. p. 134°,
which is hydrolysed to dibenzoylphenylmethane and
benzylamine. H. E. F. Notton.

Formation of thiazole derivatives from thio-
cyano-amines. H. P. Kaufmann (Arch. Pharm.,
1928, 266, 197—218).—The general method of Kauf-
mann and Oehring (A., 1926, 392) for the introduction
of the thiocyano-group into aromatic amines has
been applied to compounds in wliich the ortho-position
to the amino-group is unsubstituted. o-Thiocyano-
amines result, which readily change into the corre-
sponding thiazoles. Ethyl ~-aminobenzoate, sodium
thiocyanate, and bromine react in acetic acid solution,
giving ethijl 4-amino-3-thiocyanobenzoate, m. p. 97—
98°, which affords bis-(2-amino-5-carbethoxyphenyl)
disulphide, m. p. 153°, when treated with alcoholic
sodium hydroxide solution. The thiocyanogen com-
pound changes quantitative!}7 on keeping an acetic
acid solution into ethyl lI-aminobenzthiazole-5-carboxyl-
ate, m. p. 241°. The following compounds are ob-
tained in a similar manner: 5-chloro-lI-aminobenzthi-
azole, m.p. 198°; 5-chloro-2-amino-3 methylbenzthiazole,
m. p. 206°. j)-Toluidine furnishes 3 :5-dithiocyano-
p-toluidine, m. p. 123°; Il-amino-5-methylbenzlhiazole,
in. p. 136°, and l-amino-3-thiocyano-o-met.hylbenz-
thiazole, in. p. 225°; both of these aminobenzthiazoles
may be diazotised and coupled with R-salt, giving
brown to reddish-brown dyes. 2-Amino-a-ndjphtha-
thiazole, m. p. 261°, is obtained from I-thiocyano-S-
naphthylamine, whilst jj-thiocyanoaniline affords
2 :i-dithiocyanoaniline, m. p. 107—108p, and 1-amino-
5-thiocyanobenzthiazole, m. p. 198°. Other com-
pounds described are 2-amino-;>-thiocyano-\)-xylene,
m. p. 65° bis-(4-amino-2 : 5-dimethylbenzeiie) di-
zidphide, m. p. 192°, 1l-amino-5-thiocyano-Z : 6-di-
niethylbenzthiazole, m. p. 231°, and 2-amino-S-thio-
oyano-o.-naphthathiazole, m. p. 272°. The above-
mentioned thiazole derivatives are unchanged by
sodium hydroxide or lead tartrate solutions.

S. Coffey.

Chloroaurates of nucleic bases. F. A. Hoppe-
Seyter and W. Schmidt (Z. physiol. Chem., 192S,
175, 304—309).—Like adenine, guanine and hypo-
xanthine yield crystalline gold salts, the formation of
which, unless accurate analytical data are obtained,
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does not serve as a means of differentiating adenine
from the other nucleic bases. When hypoxanthine
in warm dilute hydrochloric acid solution is treated
with an excess of chloroauric acid, a chloroaurale (1),
C5H40N4,HC1,AuC13, m. p. 240—242° (decomp.), is
obtained. Addition of the chloroauric acid to a hot
concentrated solution in hydrochloric acid yields a
second cMoroawraie,C5H40N4,2HCI,AuCI3, m. p. 259—
262° (decomp.), which is converted into (I) by
crystallisation  from dilute hydrochloric acid.
Similarly, from guanine in hot concentrated hydro-
chloric acid solution is obtained the chloroaurale,
CrlljON52HCLAUCLj, m. p. 235—240° (decomp.),
which is unchanged by crystallisation (cf. the almost
identical composition of the adenine salt
C5H5N52HCL,AUC1I3 H20). The normal salt could not
be obtained pure, owing, apparently, to its extreme
solubility and instability. Xanthine similarly yields
a very unstable salt which could not be obtained pure.
J. W. Baker.
[Synthesis of evodiamine.] T. Asahina and T.
Onhta (Ber., 1928, 61, [£], 869; cf. this vol., 432).—
iV-Mcthylisatoic anhydride has been described
previously by Houben (a., 1909, i, 921).
H. Wren.
Manufacture of soluble salts of ergotoxine.
Wellcome Foundation etc.— See B., 1928, 348.

Spontaneous resolution of externally com-
pensated mixtures. L.Anderson and D. W.Hiri
(J.C.S., 1928, 993—997).—Fractional crystallisation of
atropine sulphate from absolute alcohol gives a
product which may contain up to 75% excess of
Z-hyoscyamine sulphate. The partial resolution isnot
brought about in aqueous alcohol or in methyl
alcohol-ethyl acetate mixtures. The phenomenon is
ascribed to inoculation of the solution by dust
particles from the laboratory atmosphere.

M. Crark.

Harmine from a South American liane. O.
Woitfes and K. Rumps (Arch. Pharm., 1928, 266,
188—189).—This paper confirms and amplifies the
independent work of Eiger (this vol., 311). The
harmine isolated was identified by its properties,
composition, and by conversion into harmol, m. p.
322°. The plant from which it was isolated appears
to belong to the Malpigh\ace.cE. Villalba’s results
(A., 1925, i, 828) are not confirmed.

W. A. Sitvester.

Constitution of thebenine. J. M. Guirtand and
C.J. Virden (J.C.S., 1928, 921—934).—14-Hydroxy-
codeine is unaffected by boiling hydrochloric acid
(d 1-07, the strength used in preparation of thebenine).
Prolonged heating with acetic anhydride yields no
triacetylthebenine, but gives a mixture of two bases,
one crystalline, m. p. 304°, and the other amorphous.
In consideration of these facts, Schopf’s theory of the
formation of thebenine from codeinone (A., 1927, 472)
appears to be improbable.

The positions of the methoxyl and hydroxyl groups
of thebenine (I) have been determined by Pschorr
(A., 1910, i, 423), but the evidence for placing the
side-chain in position 5 is inconclusive. Conclusive
evidence is now brought forward. 3:4 :8-Tri-
methoxy-5-vinviphenanthrene (I1), obtained by the
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complete alkylation and exhaustive methylation of

~ thebenine, is converted by
MeOrJ \ permanganate into 3:4: 8-tri-
HO*i 1 methoxyphenanthrene-5-carb-

\" oxylic acid (1), m. p. 236—

1 J 237° (lit. 224—226°), and 5-

NHMc,[CHZ]., < aldehydo-3 : 4 : 8-trimethoxy-

n " \7/0H - phenanthrene (IV), m. p. 151°

[semicarbazone, m. p. 243—

246° (decomp.)], termed by Pschorr “ oxymetheb-

enol.” The methyl ester, m. p. 149—151°, of

the acid (I11) readily yields the corresponding

hydrazide, m. p. 177°, converted by the action of

nitrous acid into the azide, -which decomposes at 65°

on slow heating (it explodes at 80° if suddenly heated)

giving the lactone (V), m. p. 246—247°, of 4-hydroxy-
3 : 8-di?nethoxyphe7ianthrene-5-carboxylic acid.

The aldehyde (IV) yields an oxime (+JCBHQ,
softening at 140—142°, m. p. 153° (sodium salt),
which gives, on dehydration by boiling with acetic
anhydride and sodium acetate, 3:4: §-trimethoxy-5-
cyanophenanthrene (VI), m. p. 145—146°, and 3 : 8-di-
methoxythebenidine, m. p. 229—230°. The nitrile
(V1) is converted, either by boiling with a mixture of
hydrochloric and acetic acids or by hydrolysis of the
corresponding imino-ester hydrochloride, into the
lactone (V). Demcthylation of the last-named com-
pound gives the lactone of 3:4: 8-lrihydroxyphen-
anthrcne-5-carboxyliCr acid, decomp, from 305°. The
preparation of 3:4:5: 8-tetramethoxyphenanthrcne
for comparison with a synthetic product of known
constitution thus proves to be impracticable. Cata-
lytic reduction of (1), however, gives 3:4: 8-tri-
methoxy-5-ethylplienanthrem, m. p. 112—113°, identical
with a specimen prepared from 2-nitroveratraldehyde
and 6-methoxy-3-ethylphenylacetic acid. The side-
chain is therefore in position 5 and thebenine has
the constitution (I). p-Ethylanisole is converted by
Adams and Levine’s method (cf. A., 1924, i, 860) into
Ci-melhoxy-".i-ethylbenzaldehyde, b. p. 261—262° (semi-
carbazone, m. p. 226—227°), which reacts with
hippurie acid, sodium acetate, and acetic anhydride,
giving o-Tceto-2-phenyl -4 - (6'-mcthoxy -3'- ethylbenzyl -
idene)-4: o-dihydro-oxazole, m.p. 159°. This azlactone
is converted by long boiling with sodium hydroxide
solution into G-methoxy-3-ethylphenylpyruvic acid (V11),
m. p. 185° which reacts with o-phenylenediamine,
giving 3-hydrozy-'2-(6'-methoxy-3'-ethylbenzyl)quin-
oxaline, m. p. 184—185°. The sodium salt (-j-iH20),
m. p. 184°, of the acid (V1) is oxidised by hydrogen
peroxide, giving, on acidification, G-methoxy-3-ethyl-
phenylacetic acid, m. p. 68—69° (sodium salt), which
condenses with 2-nitroveratraldehydo at 100° in
presence of acetic anhydride, giving a mixture of
trans-a-(6'-methoxy-W-ethylphenyl)-2-nilro-3 : 4:-dimelh-
oxycinnamic acid (VII1), m. p. 193—194° (ammonium
salt), and trans-2-m’iro-3 : -i-dime.thoxycinnamic acid,
m. p. 229°. Reduction of (VIII) gives trans-a-(6'-
methoxy-3'-ethylphenyl)-2 -amino-3 : 4 -dimethoxycinn -
amid acid, m. p. 151—152°, and an aqueous methyl-
alcoholic solution of the diazonium sulphate of this
acid yields, on boiling or on addition of copper powder,
3 : 4 : S-trimethoxy-5-ethylphenantkrene-B-carboxylic
acid, m. p. 207°. Elimination of the carboxyl group
then gives 3:4: S-trimethoxy-5-ethylphenanthrene,
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identical with that prepared from (I1). The following
are described : dimethylmethebenine methosulphate,
m. p. 283—285° (lit. 268—270°); 2-amino-2 :4-di-
methoxycinnamic acid, in. p. 173—178° (decomp.)
[hydrochloride-, acetyl derivative, m. p. 253° (decomp.)];
7 : S-di>nethoxycarbostyriltm.-p. 166—168°; the lactone.,
m. p. 165° of 8-hydroxyS :i-dimethoxy-5-ethylphen-
anlhrene-{)-carboxylic acid, (?), m. p. 155—157°.
M. Crark.
Purification of brucine. F. Saunders (J.
Amer. Chem. Soc., 1928, 50, 1231).—Pure brucine is
conveniently obtained by slow crystallisation from a
solution of the hydrochloride in 20% alcohol rendered
alkaline with ammonia. H. E. F. Notton.

Organic compounds of arsenic. XI. Action
of thionyl chloride on primary and secondary
arsinic acids. W.SteinkopfandS.Schmidt (Bcr,,
1928, 61, [-B], 675—678).—Phenylarsinic acid reacts
vigorously with thionyl chloride, giving about half
the expected quantity of phenyldichloroarsine,
AsPhO(OH)2+ 2SOCL, = AsPhCI2+ S02C12+ S02+
H20 ; chlorobenzene and arsenic trichloride are
simultaneously produced, AsPhO(OH)24-2SOCI2=
P1liC1+AsC13+2S02+H 20. With 1-anthraquinonyl-
arsinic acid only the second type of change is realised,
the product being 1-chloroantliraquinone. 1-Anthra-
quinonyldichloroarsine, m. p. 237°, is prepared by
reduction of the acid in the usual manner. Diphenyl-
arsinic acid and thionyl chloride afford diphenyl-
arsenic trichloride, m. p. 191°. Dichloroarsinoacetic
acid, COjjH-CHo'AsCh, m. p. 123—125°, is obtained by
simultaneous reduction and chlorination from phos-
phorus trichloride and arsinoacetic acid. The
corresponding methyl ester, b. p. 78°/5 mm., is
described (cf, Gibson and Johnson, this vol., 311).

H. Wren.

Organic compounds of arsenic. XII. Action
of acid chlorides on diphenylarsine. W. Stein-
kopf, |. Schubart, and S. Schmidt (Ber., 1928, 61,
£B], 678—682; cf. Job and Reich, A., 1923, i, 873).—
Diphenylarsine reacts vigorously with acetyl chloride
in an atmosphere of carbon dioxide, giving diphenyl-
acetylarsine, b. p. 167—168°, decomposed by oxygen
in presence of water into diphenylarsinic and acetic
acids. Under similar conditions, chloro- and bromo-
acetyl chloride yield, respectively, diphenylchloro-
arsine and diphenylbromoarsine. Carbonyl chlor-
ide, probably by elimination of carbon monoxide
from the intermediate compound, AsPh2-COCI, affords
diphenylehloroarsine, which also results when
phosphorus trichloride is used. Benzoyl chloride and
diphenylarsine evolve hydrogen chloride and give
diphenylarsinic acid. Diphenylarsine and benzene-
sulplionyl chloride afford diphenylehloroarsine, di-
phenyl sulphide, and a compound, m. p. 106—108°
to a turbid liquid, which becomes clear at 109°; since
the compound is obtained more simply and in better
yield from diphenylarsinic acid and benzenesulphonyl
chloride, it is regarded as the mixed anhydride,
AsPh20-0-SO02Pli. Phenyldichloroarsine and chloro-
sulphonic acid afford benzenesulphonyl chloride,
whereas diphenylehloroarsine with the same reagent
yields benzenesulphonyl chloride and the compounds
AsPh20(0H),HCI and 2AsPh20(0H),HCI. Fluoro-
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sulphonic acid and diphenylchloroarsine yield benzene-
sulphonyl fluoride and the sulphate,
2AsPh20(0H),H2504, m. p. 117°, more conveniently
prepared from diphenylarsinic acid and 50% sulphuric
acid. The following esters are incidentally described :
diisoamyl phmylarsinite, b. p. 173—176°/11 mm.;
isoamyl diphenylarsinite, b. p. 188—189°/limm ;
isoamyl diphenylthioarsenile, b. p. 215—220°/Il mm.;
allyl diphenylarsinite, b. p. 280-5—281-5°/I mm.
H. Wren.
Synthesis of 4-amino-3-hydroxyphenylarsinic
acid. I. E. Bataban (J.C.S., 1928, 809—813).—
The mixture of 4 nitro- and G-nitro-chloroacetanilides
obtained (of. Mayes and Turner, this vol., 513) by
nitration of wi-chloroacetanilide yields, on hydrolysis
with 25% sulphuric acid, the corresponding chloro-
nitroanilines, readily separable by means of their
difference in basicity. 3-Chloro-4-nitroaniline under-
goes the Bart-Schmidt reaction, giving a 45% yield
of 3-chloroA-nitrophenylarsinic acid, decomp. 200°
(barium, calcium, and ma-gnesium salts). This acid is
converted on boiling with 25% aqueous sodium
hydroxide into A.-nitro-S-hydroxyphenylarsinic acid
(magnesium and barium salts), reduced by dextrose to
4-amino-3-hydroxyphcnylarsiiiic acid (1) [acetyl deriv-
ative (II) (magnesium and sodmm salts)]. The
following were also prepared : 2-nitro-4-acetamido-3-
hydroxyphenylarsinic acid (calcium, magnesium, and
barium salts);  2-nitro-4-amino-3-hydroxyphenyl-
arsinic acid (monohydrate; magnesium salt); 2-amino-
4-acetamido-Z-hydroxyphenylarsinic acid (diazo-oxide;
calcium and magnesium salts), and 2 : i-diacetamido-3-
hydroxyphenylarsinic acid. When 3-chloro-6-nilro-
phenylarsinic acid, m. p. 250° (magnesium salt),
prepared from 3-chloro-6-nitroanilinc, is treated with
alkali it undergoes dearsenication, giving p-nitro-
phcnol.  Reduction of the acid with ferrous sulphate
gives 3-chloro-6-aminophenylarsinic acid [calcium and
barium salts; acetyl derivative (I11) (magnesium salt)],
which is converted, on heating with chloroacetamide
on the water-bath, into Q-glycineamide-".i-chlorophenyl-
arsinicacid (IV), m. p. 195° (decomp.) (magnesium and
calcium salts). The following are described : A-amino-
i'-acetamido-S : 3'-dihydroxyarsenobenzene, 3 :4/-di-
amino - 4: 3'- dihydroxyarsenobenzene, 4 : 4’-diacet-
amido-3 : -dihydroxyarsenobenzene, and 3 :4'-diacet-
amido-4 : 3 '-dihydroxyarsenobenzene. Thetrypanocidal
action on infected mice of these compounds, of
4 :4'-diamino-3 : 3'-dihydroxyarsenobenzene, and of
compounds (1), (1), (I11), and (IV) is described.
M. Crark.
Triphenylstibine sulphide. 0. Magidson [with
B.Susskind] (Trans, sci. chem.-pharm. inst., Moscow,
1923, 6, 21—28; Chem. Zentr., 1927, ii, 2542).—Good
yields of triphenylstibine sulphide are obtained by a
modification of Michaelis and Reese’s method, the
time of reaction being shortened, and half the
usual quantity of sodium employed.
A. A. Eildridge.
Organic selenium compounds ; derivatives of
aromatic seleno-ethers. D. G. Foster and S. F.
Brown (J. Amer. Chem. Soc., 1928, 50, 1182—1188).
—Fuming nitric acid does not nitrate the ethers of
selenophenol but converts them into selenoxide
nitrates which are ionogenic in aqueous solution.
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The selenoxides, liberated by sodium carbonate, yield,
with concentrated hydrochloric acid, dialltylselenodi-
chlorides. These are also formed from the dialkyl
selenides, (a) by oxidising them with aqueous per-
manganate and saturating the solution with hydrogen
chloride, (b) by treatment with chlorine in ether.
The following are described: phenyhnetliylselenoxide
nitrate, m. p. 97°; phenylmethylselenodichloride, m. p.
122° (decomp.) ; phenyl ethyl selenide, b. p. 214—216°
(dicliloride, m. p. 64—65°) ; oily plienylethylselenoxide
nitrate ; phenyl isoamyl selenide, b. p. 105°/3 mm.
(dichloride, m. p. S0°); oily phenylisoamylselenoxide
nitrate, which is converted by sodium carbonate
followed by hydrochloric acid into benzeneseleninic
acid; diphenylsdenoxide nitrate., m. p. 97°, and di-
phenylselenodichloride, m. p. 142° (decomp.) (cf.
Krafft and Vorster, A., 1894, i, 88).
H. E. F. Notton.

Positionoccupied byacetatomercuric (Hg-OAc)
groups in anilines having in the nucleus a halogen
group or a hydrocarbon residue. Il. L.
Vecchiotti (Gazzetta, 1928, 58, 181—190; cf. A,
1927, 1098).—The action of mercuric acetate on
m-bromoaniline in alcohol yields 4-acetato-mercur
bromoaniline, m. p. 181° (acetyl derivative, m. p.
215°) ; the corresponding hydroxymercuri-compound
has m. p. 170° the bromidomcrcuri-compound, m. p.
215°, and mercury di-o-bromo-p-aminojrfienyl, m. p.
185°. The constitution of the acctato-compound is
determined by treating it with bromine in acetic acid,
when 3 : 4-dibromoacetanilide, m. p. 158°, hydrolysed
to 3 :4-dibromoaniline, is obtained. With excess of
mercuric acetate in aqueous solution, 2 :4 :G-tri-
acetalomercuri-3-bromoaniline, m. p. 229° (acetyl
derivative, m. p. 240°, decomp.), is obtained, which
with bromine in acetic acid yields 2 :3:4 : 6-tetra-
brmnoacetanilide, m. p. 128°, hydrolysed to 2 :3 : 4 : 6-
tetrabromoaniline. E. W. Wignalr.

Mercuration of naphthalene derivatives. J.
Krynski (Rocz. Chem., 1928, 8, 71—87).—The
following compounds in which mercury7is substituted
in the nucleus were prepared by the action of a salt
of mercury on the appropriate naphthalene derivative :
2 :i-diacetomercuri-a-naphthol, CI10H5(Hg-OACc)2-OH,
m. p. 140° readily changing into 2-mcrcuri-4-ace.lo-
tnercuri-1 : 2-naphthaquinone, \-acetomercuri-$-naph-
thol, m. p. 168—170°, yielding on hydrolysis 1-rner-
curi-1: 2-naphthoquinone, acetomercuric  i-nitro-a-
naphlholate, 2-acetomercuri-4:-nilro-a.-napkthol, m. p.
142°, yielding on iodination 2-iodoA-nitro-<x-naphthol,
m. p. 115° (decomp.), 4-acetomercuri-2-niiro-%-
naphthol, m. p. 185° (dccomp.), l-acetomercuri-2-
ethoxynaphthalene, m. p. 103—104°, 1-acetornercuri-2-
bromonaphthalene, m. p. 128—130°, N-mercuri-y.-
naphthylamine, CjgH/N.'Hg, m. p. 203° (decomp.),
1 : 1'-diacetomercuri-2 : 2'«dinaphthylamine, m. p. 198°,
and the corresponding 1 : I'-di-ioafo-derivative, m. p.
165—166° (decomp.). Mercuration of naphthols,
nitronaphthols, naphthyl ethers, and amines proceeds
more readily than that of chloronaphthalenes. The
mercury always occupies the ortho- and paro-positions,
never the meto-position; in this way mercury
behaves as a halogen. The tenacity with which
mercury is retained by7the nucleus depends on other
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substituents already present; thus the nitro-group
produces a stabilising influence as compared with the
hydroxy-group. R. Truszkowskt.

Salt formation of chromium pentaphenyl
hydroxide, CrPh5OH. F. Hein [with 0.
SCHWARTZKOPFF, K. HoYEK, H. KLAR, W. EiSSNER,
and W. Crauss] (Ber., 1928, 61 [5], 730—753).—
The production of salts from chromium pentaphenyl
hydroxide has been examined with numerous acids
and phenols, whereby in part chromium pentaphenyl
and in part chromium tetraphenyl salts are obtained.
The strength of the acid has some influence on the
production of the penta- or tetra-phenyl salts, but
is certainly not the sole decisive factor. The fate of
the phenyl group, if eliminated, has not been ascer-
tained. Chromium pentaphenyl hydrogen carbonate,
CYPhSHCO03,3H20, m. p. 120° (also di- and mono-
hydrate), is prepared by saturating a methyl-alcoholic
solution of the base with carbon dioxide. W ith acetic
acid in water or chloroform the hydroxide affords
chromium pentaphenyl acetate tetrahydrate, m. p. 118°
(also dihydrate); an acid acetate, CrPh5*OAc,AcOH,
m. p. 108—110° and a basic salt, m. p. 51—53° after
softening at 45°, are also described. Monochloro-
acetic acid yields a chromium pentaphenyl salt (tri-
hydrate, mil p. 103°, and anhydrous), whereas dibromo-
malonic acid smoothly yields chromium tetraphenyl
hydrogen dibromomalonate, m. p. 88-5°. Chromium
tetraphenyl hydrogen oxanilate, m. p. 141°, acid r-a-
chlorophenijlacetate, m. p. 118°, and acid a.-brotno-
cinnamate, m. p. 127°, are described. Equivalent
amounts of the pentaphenyl hydroxide and benzoic
acid in chloroform afford chromium tetraphenyl
benzoate trihydrate, m. p. 99°, whilst with excess of
acid the corresponding acid benzoate dihydrate, m. p.
84°, is obtained. Anthranilic acid, on the other hand,
affords chromium pentaphenyl acid anthranilate, m. p.
141—142°. From p- and ??i-aminobenzoic acid the
salts 3NH2-C6H4-C02-CrPh4,2NH2-C6H4-CO2H, m. p.
141°, and 2NH2-C6H4-C02Ci-Ph4,NH2-C6H4-COH,
m. p. 130° are derived. N -Phenylanthranilic acid
differs from the parent acid in giving the chromium
tetraphenyl salt,
2NHPh-CG®14-C02-CrPh4,NHPh-C6H4-CO2H, m. p.
105°. Chromium tetraphenyl o-chlorobenzoate, m. p.
107° after blackening at 104°, the m-bromobenzoate,
2CeH4Br-C02CrPh4,CeH4Br,C02H, m. p. 97°jchromium
tetraphenyl m-nitrobenzoate, ni. p. 90°, and the
corresponding acid 3 :5-dinitrobenzoate, blackening
above 149°, are described. Chromium tetraphenyl acid
5-nitrosalicylate has m. p. 132°. Chromium penta-
phenyl sulphate tetrahydrate (also anhydrous, m. p.
130°, and +3COMe2, m. pP. 143—144°) is prepared
from the reactants in alcoholic solution.  On the other
hand, sulphonic acids give chromium tetraphenyl salts
of which the 1:2:3:4-tetrahydronaphthale?ie-2-siil-
phonate, m. p. 131° (dccomp.), and the azobenzene-p-
sulphonale monohydrate, m. p. 167° (decomp.), arc
described. Chromium tetraphenyl sulphanilate, m. p.
90°. and the compound CrPh4CI,0-5CHCI3, m. p. 118°,
are described incidentally.

Phenol in absolute alcoholic solution gives the
compound CrPhg-OPh.PhOH, m. p. 127°, whereas in
aqueous alcohol abnormal salt formation occurs with
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production of the substance CrPh4-OPh,PhOH, m. p.
145°, identical with the product of the action of an
excess of phenol on chromium tetraphenyl hydroxide.
m-Chloropheno! and chromium pentaphenylhydroxide
in absolute alcohol afford the compound
C,,H4ACI-0-CrPh5,C6H4CI-0H, m. p. 112-5—113°, which
when crystallised from a mixture of alcohol and acetone
or submitted to protracted washing with ether gives
the tetraphenyl derivative,
CE@H4CI-0-CrPh4,CBH4CI-0H, m. p. 129-5—131°, thus
illustrating the influence of the solvent on the course
of the change. p'Cyanophenol and m-nitrophenol
give the chromium pentaphenyl salts,
2CaST-CcH4-0-CrPh5,CN-C6H4,0H, m. p. 123-5°, and
N 02-CcH4-0-CrPh5N02C6H4-0H, m. p. 86°, whereas
all the other phenols investigated afford chromium
tetraphenyl derivatives. From o- and “-nitrophenol
the compounds N02-C8H4-0CrPh4, m. p. 130° and
N 02-C6H4-0-CrPh4,N02-C6H4-0H, m. p. 134° are
obtained, whereas p-bromophenol affords the salt
CeH4Br-O-CrPh4,COH4Br-OH, m. p. 121°. Pyro-
catechol, resorcinol, and quinol afford sparingly
soluble, well-crystallised salts,
OH-C6H4*0-CrPh4,C8H4(OH)2, m. p. 153-5°, 180—
181°, and 206° (decomp.) after softening, respectively.
3-Nitropyrocatechol and 2-nitroquinol give compounds,
OH’CG13(N02-0-CrPh4, m. p. 157° and decomp. 175°,
whereas 2-nitroresorcinol yields the substance

N 02-CG13(0-CrPh2)22N02-C6H3(0H)2, m. p. 162-5°
(decomp.). Chromium tetraphenyl o-nitro-'p-tolyloxide
liasm.p. 135°. 2 : C-Dinitrophenol affords the normal
salt, m. p. 160° (violent explosion), whereas dibromo-
quinol yields the compound
COH2Br2(0;CrPh4)2,C6H2Br2(OH)2, m. p. 184—185°
2:4: 6-Tribromophenol and picrolonic acid give the
substances C6H2Br3-0-CrPh4, m. p. 153°, and

C34H 27/0sN4Cr, m. p. 176°.

The chloroform layer obtained during the prepar-
ation of chromium pentaphenyl hydroxideisrepeatedly
shaken with water, dried over potassium carbonate,
and evaporated over paraffin in a vacuum. The
residue is treated with ether and extracted with
alcohol. After removal of ionic halogen by silver
hydroxide, stable alcoholic solutions remain which
are used in the preparation of the foliowhig salts:
dibromogallates, (0H)3C6Br-C02-CrPh5 and
(OH)3C6Br-CO,,,CrPh4, and the compound
[(CNS)4Cr(NH3)2]CrPh5,EtaO H. Wren.

Synthesis of dipeptide anhydrides containing
arginine. M. Bergmann and H. Koster (Z
physiol. Chem., 1928, 173, 259—267; cf. A., 1927,
755).—A-Phenylalanyl-d-arginine anhydride has been
prepared from the salicylaldehyde compound of
i/-phenylalanyl-<Z-arginine and also by the action of
methyl-alcoholic ammonia on the ester hydrochloride
of the dipeptide, as the hydrochloride, m. p. 261—262°,
sulphate, m. p. 270°, andpicrate, m. p. 246°. d-Phenyl-
alanvl-rf-arginine anhydride is readily hydrolysed by
alkalis and in aqueous solution it undergoes “ auto-
hydrolysis ” due to the alkalinity of its guanidine
group; the hydrolysis can be prevented by the
addition of 1 mol. of hydrochloric acid. Free arginine
has a similar hydrolytic action on aqueous solutions
of glycine anhydride. The possible influence of the
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arginine present in proteins containing diketopiper-
azine structures on the hydrolysis of these proteins in
aqueous solution is discussed. Inactive phenylalanyl-
arginine anhydride has been prepared as the hydro-
chloride, m. p. 242°, A. Wormall.
Preparation of f-histidine from protein. J.
Kapfhammer and H. Sporer (Z phySIOl Chem.,
1928, 173, 245—249).—The “ Reineckate ” method
(cf. this vol., 527, 542) has been utilised for the pre-
paration of /-histidine, which forms a relatively
insoluble “ Reineckate,” the solubility of this com-
pound being between those of the similar compounds
of /-proline and Z-hydroxyproline. The protein
(hamioglobin etc.) is hydrolysed by acid, the arginine
precipitated as flavianate, and the filtrate treated
with “ Reinecke ” acid, whereby7 the “ Reinecke ”
compounds of /-histidine, Z-proline, and Z-hydroxv-
proline are precipitated. To remove the “ Reinecke ”
acid the precipitate is treated with copper sulphate
and sulphur dioxide in methyl-alcoholic solution, the
filtered solution is freed from copper, sulphuric acid,
and chromium, and after concentration in a vacuum,
Z-histidine is precipitated as the insoluble pierolonate,
leaving Z-hydroxyproline and Z-proline in solution;
the proline is then separated as the double salt with
cadmium chloride. 12-2 g. of histidine hydrochloride,
59 g. of the proline-cadmium chloride compound
(corresponding with 2-17 g. of proline), and 4-0 g. of
hydroxyproline have been obtained from 250 g. of
hydrolysed haemoglobin. The properties of histidine
“ Reineckate,” C6H 9N 30 2,2C4H ™ 654Cr,4H20, decomp.
220°, are given. A. Wormall.

Behaviour of polypeptides and their derivatives
towards alkalis and acids. V. Polypeptides
built up from glycine. E. Abdernhalden and
S. Suzuki (Z. physiol. Chem., 1928,173, 250—258).—
Tetraglycylglycine, pentaglycylglycine, and hepta-
glycylglycine are hydrolysed by iV'-hydrochloric acid
at 16° and more quickly at 37°, but the hydrolysis
by iV-sodium hydroxide is more marked, a result
similar to that obtained previously with glycyl-
glycine, diglycylglycine, and triglycylglycine (this vol.,
81). Measurements of the rate of hydrolysis by
0-5A- and "V-sodium hydroxide of these polympeptides
and their benzoyl and j3-naphthalenesulphonyl deriv-
atives show that the velocity of the hydrolysis
increases with the length of the chain or with the
introduction of the benzoyl group; the benzoyl group
has a greater accelerating effect than the addition of
one glycine molecule to the chain, whilst the
i"-naphthalenesulphonyl group has an inhibitory"' effect.
Tetraglycylglycine is hydrolysed at 37° in concen-
trations of alkali as low as pa 9-16 and to a slight
extent at pa 8. The preparation of the benzoyl and
P-naphthalenesulphonyl derivatives of triglycylgtyc-
ine, tetraglycylglycine, and pentaglycylglycine is
described. A. Wormall.

Tetrapeptide from gliadin. R. Nakashima (J.
Biochem. Japan, 1927, 7, 441—446).—A tetrapeptide
composed of tyrosine (1 mol.) and glutamic acid
(3 mols.) was completely hydrolysed by erepsin, but
not by trypsin. " "Chemical Abstracts.

Porphyrins. XIV. Addition of halogen to
haamin. W. Kuster and H. Bosch. XV. Por-
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phyrin formation from monoethylated haemins.
W. Kuster and R. Fireischmann (Z. physiol. Chem.,
1928, 172, 72—97, 98—125; cf. A., 1927, 980).—
XI1V. The action of aniline on acetic acid-haemin
differs from that of pyridine, and the solution of the
hsemin in pyridine gives a hsemochromogen spectrum,
whilst the aniline solution gives a hsematin spectrum.
Addition of bromine to de(hydrochloride)haeminresults
in the elimination of hydrogen bromide and the
formation of dibromolmmin bromide, C34H 3004N4Br3e;
this product by the action of hydrogen bromide and
acetic acid and subsequent treatment with methyl
alcohol yields the same dimethyl ether of dibromo-
hsematoporphyrin (no definite m. p.) as that produced
from dibromodimethydhasmin bromide. Acetic acid-
hsemin consists of a double molecule which is dis-
sociated by pyridine into radical molecules and the
iron tends to go to the ferrous state, as shown by
the haamochromogen spectrum, whilst there is wan-
dering of the pyridinium structure (C5HS5NC1-Fe<)
formed from pyridine and the chloroferri-group to
the radical position. The different action of aniline
is explained as the decomposition of the double
molecule with the addition of a hydrogen atom to
each portion; in addition, aniline has a reducing
action, the aniline being thereby oxidised to dianilo-
quinoneanil. Aniline subsequently attaches itself to
the chloroferri-group and to the lactone group; if
the aniline solution is treated with dilute acetic acid,
formation of the carboxyl and free hydroxyvinyl
groups occurs. The relationship between these differ-
ences in the action of aniline and pyridine and the
lactone structure of hsemin is discussed.

XV. Experiments made to determine the constitu-
tion of the prosthetic group of haemoglobin indicate
that isomerides of acetic acid-lisemin, monomethylated
and dimethylated haemins exist. Three preparations
of monoethylhiemin chloride obtained byr different
methods have been examined and compared. The
first, prepared from the blood of a horse inoculated
with glanders, is soluble in chloroform, is not methyl-
ated by diazomethane, and is insoluble in 5% sodium
hydroxide at the ordinary temperatures, although on
digestion with this alkali 71% of the chlorine is
removed. In chloroform solution 2 atoms of chlorine
can be added (without substitution), and this dichloro-
ethylhsemin chloride, on decomposition with hydrogen
bromide and acetic acid and treatment with methyd
alcohol, vyields a dimethyl ether of chlorohcemato-
porphyrin, C36H 390 6N4Cl (complex zinc salt), which
on treatment with diazomethane takes up two methyd
groups. It is concluded that addition of chlorine to
the vinyl group of the hsemin occurs and that the
second side-chain retains its lactone structure until the
treatment with hydrogen bromide. A second ethyl-
hsemin chloride, prepared from the same blood byr a
modified method, is soluble in chloroform, soluble in
cold sodium hydroxide, and insoluble in sodium
hydrogen carbonate, whilst 64% of the chlorine is
removed by treatment with the latter; on long
treatment with diazomethane one methyl group is
added. The porphyrin derivative prepared from it
is a mixture of the dimethyl ether of chlorohaemato-
porphyrin and the dimethyl ether of chlorobromo-
mesoporphyrin, C33H4006N4CIBr, these being separ-
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ated as the zinc salts. A betaine structure is sug-
gested for this second ethylhaemin chloride. From
the same blood a third ethylhaemin chloride can be
obtained by making the sulphuric acid-ethyl alcohol
extract of the blood alkaline with alcoholic potassium
hydroxide, extracting the precipitate with acidified
alcohol, and precipitating from the boiling extract
with hydrochloric acid. Of the crude product 75%
is soluble in chloroform and this portion is soluble
in sodium hydroxide, insoluble in sodium hydrogen
carbonate (in which it loses 65% of its chlorine),
and is slowly monomethylated by diazomethane;
addition of chlorine occurs without substitution to
give a crystalline dicKloroethylhsemin chloride. The
porphyrin preparation obtained by the method used
before is the same mixture as is obtained from the
second liaemin derivative, with, however, more of the
dimethyl ether of chlorobromomesoporphyrin. By
the action of hydrogen bromide and acetic acid on a
preparation obtained by decomposition of coagulated
blood-corpuscles with methyl alcohol at 180°, a mix-
ture of a porphyrin and proline is obtained. No
combination of proline and hicmochromogen occurs in
an atmosphere of carbon monoxide. A. Wormalr.

Natural porphyrins. XXII. Haemin obtained
from yeast. H. Fischer and F. Schwerdtel (Z
physiol. Chem., 1928, 175, 248—260).—The presence
of hsemin, identical with that obtained from animal
origin, has been demonstrated in a vegetable organism
by itsisolation, using special experimental precautions,
from yeast. The yeast is first plasmolysed for 48 hrs.
with salt solution and then extracted with a mixture
of pyridine and ether until 80% of the haemin present
has been removed. The filtered solution, which
exhibits an intense hicmochromogen spectrum, is
extracted with water. Removal of the pyridine from
the aqueous layer by extraction with ether causes
the precipitation of a flocculent. material. The first
fraction of the precipitate is yellowish-brown and
gives a negative Teichmann reaction, but the main
fraction is brownish-violet and gives an intense haemo-
chromogen spectrum and a typical positive Teichmann
reaction. This precipitate is heated with acetic acid
and salt and, after 24 hrs., the separated solid is
filtered and extracted with a pyridine-chloroform
mixture. After repetition of this process of purific-
ation a crystalline specimen of haemin, identical in
physical and chemical properties with animal haemin,
is obtained. It is considered probable that some of
the haemin exists in the yeast in the free state, whilst
a portion is combined with albumins and is liberated
by the yeast enzymes during the (necessary) prolonged
period of plasmolysis. In some cases a by-product
is obtained which, from spectroscopic evidence,
appears to be a tin salt of protoporphyrin. The
proportion of coproporphyrin and protoporphyrin
formed in the autolysis of yeast depends on the
hydrogen-ion concentration. When alkali is used
much coproporphyrin and no protoporphyrin is
obtained, whilst with acids very little of the former
and much of the latter is produced, the proportion of
haemin being the same in each ease. J. W. Baker.

Blood pigments. IV. W. Kuster and K.
Kimmich (Z. physiol. Chem., 192S, 172,199—224).—It
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has been shown (Chem. Zelle Gewebe, 1926, 13, 66)
that haemoglobin contains a sterol as an integral
constituent, the quantity of free sterol isolated
together with steryl esters in the preparation of
hamin being greater from blood-corpuscles than from
total blood of the same animal.

Purified, crystalline oxyhazmoglobin, freed from
uncombined sterol by ether extraction at 15°, under-
goes alteration when extracted for 24 hrs. with boiling,
dry ether, being no longer completely soluble in
water but containing, with unchanged oxyha&mo-
globin, soluble metheemoglobin and insoluble catheemo-
globin; sterol is liberated during this process, and
also during the subsequent separation of the methamo-
globin by coagulation at 55°, and of the oxyhamo-
globin at 70°. The crude sterol in each case contains
an oxidised sterol, m. p. 240—241°. The structural
relationship between heemoglobin and methemoglobin
is discussed in the light of these facts.

The preparation of oxy- and met-h&moglobins, the
fission of crystallised ha&moglobin by diazomethane
in chloroform, and by hydrochloric acid, and the
fission of crystallised oxyhemoglobin by ether and
by water in a closed vessel, are detailed.

C. Hollins.

Blood. V. Isomeric non-alkylated hamins.
W. Kaster [With A. Job and M. Greiss] (Z. physiol.
Chem., 1928,172, 138—158).—Chlorohamin has been
prepared from ox-blood, horse-blood, and cow’s blood
In7 various methods. Older animals give a larger
yield than young animals, possibly due to the presence
in the former of more readily decomposable haemo-
globin.  Acetone-chlorohemin crystallises in two
forms at least—needles and Teichmann’s crystals—
and from the differences in the properties of the
various preparations obtained it is suggested that at
least four modifications of the isomeric substances
of formula (C3Ha% 4AN4FeCl)2 exist. This would be
possible on the assumption of a betaine structure
(cf. A., 1926, 315) or a lactone structure, whilst if
hamin exists as a double molecule (which is highly
probable) the number of possible isomerides is even
larger. The results of experiments with diazomethane
indicate that besides méthylation other changes
usually occur which render the methylated hamins
non-crystallisable. Aniline has an action similar to
that of pyridine on the chloroferri- and the lactone
groups, but no dissociation of the double molecule
occurs with the former solvent. The significance of
the differences in the action of these two bases and
the possible structures of the chlorohcemins are
discussed. A. Wormall.

Fluorohemin. w. Kuaster and O. Nexjn-
hoffer (Z. physiol. Chem., 1928, 172, 179—181).—
Monoethyl(chloro)hemin, prepared by the glacial
acetic acid method, is suspended in acetone and
boiled with excess of aqueous silver fluoride. After
removal of silver chloride by filtration, monoethyl-
jluorohemin, (C3H 20 4N4FFe)2, is obtained from the
acetone solution as a black, indistinctly crystalline
power, showing an absorption band at 605—630t*.

C. Hollins.
Bromoporphyrin | and tetramethylhemato-
porphyrin iron salt. Il. H. Fischer and G.
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Hummel (Z. physiol. Chem., 1928, 175, 75—96;
cf. A, 1927, 886).—Bromination of tetramethyl-
hsematoporphyrin iron salt in chloroform gives a
crystalline product identical with the complex non
salt of the ester of bromoporphyrin I, which yields
bromoporphyrin 1 on removal of iron by sulphuric
acid, hydrobromic-acetic acid, or hydriodic-acetic
acid, and on oxidation bromocitraconimide, m. p.
178°.  The identity of the bromoporphyrin | is con-
firmed by preparation of the methyl ester, m. p.
277°, and its copper salt, m. p. 283° (sometimes 272°),
and iron salt, m. p. 295°;, oxidation of the ester
gives haematic acid, m. p. 114°. The bromine in
bromoporphyrin 1 is not removed by 5% potassium
hydroxide at 140°, potassium methoxide at 180°, or
hydrobromic-acetic acid at 180°. Bromoporphyrin |
results when tetramethylhaimatoporphyrin is bromin-
ated in acetic acid.

By the action of methyl-alcoholic hydrogen chloride
on hcemin, orhsemin crystallised from acetic anhydride,
there are formed tetramethylluematoporphyrin and
its iron salt, methyl alcohol being added at the side-
chain double linking. Tetramethylhsematoporphyrin
iron salt is converted by hydrobromic-acetic acid at
180° into mesoporphyrin methyl ester, m. p. 204°.
Protoporphyrin reacts with methyl-alcoholic hydrogen
chloride more slowly than lucrum. Oxidation of
protoporphyrin with permanganate yields a new
porphyrin. C.

Crystallisation of casein. S. S. .Perov (Trans.
Volgoda Dairy Inst., 1925, Bull. 50, 1—15).—Casein
from milk (100 c.c.) and acetic acid (10%, 5 c.c.) is
collected, washed with water, alcohol, and ether, and
then precipitated from alkaline solution (1 g. and
8-2 c.c. of 0-liV-sodium hydroxide) with acetic acid
(2 c.c. of 10% acid for 1 g. of soluble sodium salt),
washed with alcohol, then with ether, and dried at 45°.
Of this substance (equivalent weight 1220), 0-081 g.
is dissolved in 0-68 c.c. of O-lAr-sodium hydroxide
and diluted to 500 c.c., and 500 c.c. of Ar/7500 hydro-
chloric acid are added, with stirring. Several drops
of toluene are added, and the solution is left in the
dark for 9—10 days. Monoclinic and triclinic crystals
are obtained. Chemical Abstracts.

Products of oxidation of keratin by perman-
ganate. Il. T. Lissizin (Z. physiol. Chem., 1928,
173, 309—311).—Acid hydrolysis of a product
formed by the oxidation of keratin (human hair) by
potassium permanganate yields cZZ-cysteic acid.

" A. WORMALL.

Proteins. IV. Hypobromite reaction with
amino-acid derivatives. P. Brigtr, R. He1d, and
K. Hartung (Z. physiol. Chem., 1928, 173, 129—
154).—The ability of the following amino-acid
derivatives to react with hypobromite has been
tested : S-benzamidovaleric acid, cZZ-ornithuric acid,
S-benzoylornithine, barium carbamylacetate, glycyl-
glycinecarboxylic acid, barium carbamate of glycyl-
glycine, carbonylbisglycylglycine, Ar-carbamyl-leucineJ
5-?i-butylhydantoin, creatine, creatinine, arginine,
dibenzoylarginine, and e-guanido-w-hexoic acid. The
results are given in tabular form, particular attention
being paid to the rapid uptake, during some 10— 15
min., of hypobromite. Acylation of the amino-
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group, even with carbonic acid, prevents the uptake
of hypobromite, exceptions to this rule being sub-
stituted carbamides, such as carbonylbisglycylglycine
and leucineuraminic acid. . The guanido-group reacts
with hypobromite unless acylated. The results are
discussed in regard to the modes of linking of amino-
acids in the protein molecule. H. D. K ay.

Basic proteins and their development. A.
K ossel and E. G. Schenck (Z. phy5i0|. Chem., 1928,
173, 278—308).—Protamines may be classified as
mono-, di-, and tri-protamines according to the
nature of the hexone bases present; cyprinin which
contains arginine and lysine is a diprotamine, as is
percin which contains arginine and histidine. Most
of the known histones contain all three hexone bases.
It is suggested that a third group of basic proteins
should be added, “ basic peptones,” which, like the
protamines, are to be classified as mono-, di-, and
tri-pcptones according to the hexone bases present.
These basic peptones contain no sulphur or phosphorus,
but contain hexone bases which account for 25—65%
of the total nitrogen ; they differ from the protamines
and histones in giving no precipitate with ammoniacal
protein solution, potassium ferrocyanide, or sulpho-
salicylic acid. They are digested to some extent by
pepsin, yielding basic peptones with a different com-
position from that of the original product. Carp
sperm contains a protamine (cyprinin), basic di- and
tri-peptones, and in one preparation a cyprohistone,
all of which have been examined and analysed ; on
digestion with pepsin, the histone yields products
intermediate between histones and basic peptones,
whilst the basic dipeptones yield products (basic
peptones) which are less rich in bases. Similar
investigations have been carried out with herring
sperm, and several clupeins, basic clupeodipeptones,
and a small amount of clupeotripeptone separated.
Barbel sperm, but not salmon or sturgeon sperm,
yields basic peptones. Trout sperm contains a
monoprotamine (“ truttin ) which may be identical
with salmin. The sperm of the carp at different
stages in ripening of the testes has been examined to
determine the relationship between the different
groups of basic proteins. From February to May
there is a marked decrease in the basic peptones, with
a decrease in the hexone base content of these proteins.
The relationship between the basic proteins of carp
sperm and the history of the development of these
proteins are discussed. A. Wormall.

Scleroproteins. R. 0. Herzog (Helv. Chim.
Acta, 1928,11, 529—533).—A lecture delivered to the
Swiss Chemical Society. H.

Burton.

Physico-chemical analysis of changes in
proteins by heat. Reversibility of albumin
dénaturation. M. Spieget-Adorr (Naturwiss.,
1927, 15, 799—S03 ; Chem. zentr., 1927, ii, 2316).—
Heat-treatment of globulin affects the terminal
amino- and carboxyl groups; the peptide linkings
are modified to a small extent oidy. The effect of
heating on the solubility in alkali and reprecipitation
on neutralisation of globulin, serum-albumin, and
ovalbumin is discussed. Ring-closure is more prob-
able than hydrolysis. A. A Erldridge.
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Determination of the equivalent weight of
proteins. A. E. Stearn (J. Gen. Physiol., 1928,
11, 377—389).—Results are given of experiments
indicating that the same amount of 0-liV-acid is
equivalent to 1 g. of gelatin whether the gelatin is
titrated with acid or the acid with gelatin. In the
case of gelatin and sodium hydroxide, a slightly
higher equivalent weight for gelatin is obtained when
titrating base with protein than when protein is added
to base. From this it is concluded that in the case of
gelatin, the reactions are due to chemical neutralis-
ation, and any adsorption of acid or alkali is negligible.

E. A. Lunt.

Determination of diamino-nitrogen in the
products of hydrolysis of proteins. J. C.Kernot
and J. Knaggs (Biochem. J., 1928, 22, 528—534).—
The percentage of nitrogen precipitated by phospho-
tungstic acid from the products of hydrolysis of a
protein depends on the concentration of nitrogen in
the solution, the conditions of precipitation, such as
temperature, the concentration of the acid used for
the hydrolysis of the protein, and the period of contact
of the protein with the cold acid before hydrolysis.

S. S. Zilva.

Variation of the Carius method for sulphur
determination. V. C. Rogers and G. Dougherty
(J. Amer, Chem. Soc., 1928, 50, 1231—1232).—The
amount by which the rate of oxidation of sulphonal
by nitric acid (d 1-60) is accelerated by the addition
of equivalent amounts of bromine, barium bromide,
barium nitrate, barium chloride, and sodium chloride
increases in the order given. Accordingly, the use
with difficultly oxidisable substances of 0-3—0'4 g. of
sodium or potassium chloride and 3 c.c. of nitric acid
is recommended. H. E. F. Notton.

Micro-phosphorus determination. A. Erek
(J. Amer. Chem. Soc., 1928, 50, 1213—1214)—A
rapid and accurate modification of Lieb’s method (cf.
A., 1924, ii, 781). The substance (3—6 mg.) is
oxidised to phosphate by fusion with potassium
hydroxide and nitrate in a platinum crucible. Results
are given for some nucleic acid derivatives.

H. E. F. Notion.

Unification ofbromination methods of analysis
as applied to phenols and aromatic amines.
A. R. Day and W. T. Taggart (Ind. Eng. Chem,,
1928, 20, 545—547).—Koppeschaar’s bronaination
method for the determination of phenols and aromatic
amines, in which an excess of bromine is used and the
excess determined by addition of potassium iodide
and titration with sodium thiosulphate, is, when
applicable, more satisfactory then direct titration
with potassium bromate. A general procedure for
the excess method is described and good results were
obtained with phenol, o-, m-, and p-nitrophenols,
2 :4-dinitroplienol, i)-chlorophenol, salicylic acid,
m-hydroxybenzoic acid, methyl salicylate, acetyl-
salicylic acid, phenyl salicylate, m- and o-cresols,
resorcinol, S-naphthol, thymol, aniline, p-chloroaniline,
o- and m-nitroanilines, acetanilide, sulphanilic acid,
metanilic acid, anthranilic acid, m-aminobenzoic acid,
ando-, m-, and”-toluidines. E. H. Sharpies.

Determination of tannic acid. S. Krishna and
X.Ram (Ber., 1928, 61, [5], 771—781).—Tannic acid
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may be determined by adding to its aqueous solution
an excess of titanium chloride, removal of the preci-
pitated titanium tannate, TiO(C14H 1009), in an
atmosphere of carbon dioxide, and titration of the
excess of titanium chloride by ferric alum ; precipit-
ation is incomplete at 22°, but becomes quantitative
at 40—50°. Gallic, salicylic, mandelic, and other
hydroxy-acids yield precipitates with titanium
chloride, but these can be retained in solution without
affecting the precipitated titanium tannate if hydro-
chloric acid within certain limits of concentration is
added. On the assumption that the mol. wts. of the
technical tannins are all approximately equal, the
method can be applied to the determination of tannins
in extracts of Acacia Arabica and myrobalans if
similar precautions with regard to the concentration
of hydrochloric acid are taken. Comparison with the
hide powder method shows that the latter indicates
only 90% of the tannic acid present and is seriously
affected by the simultaneous presence of gallic
acid. H. Wren.

Determination of phenylalanine by an oxid-
ative method. G. Kotimann (Biochem. Z., 1928,
194, 1—14).—A method is described for the determin-
ation of phenylalanine by oxidation to benzoic acid
with potassium dichromate in acid solution. Using
pure phenylalanine or adding it to the protein hydro-
lysate, the method gave a mean determination of
95-2%. The phenylalanine contents of the following
proteins are: caseinogen, 3-10%; fibrin, 2-11%;
edestin, 3-47%; haemoglobin, 3-57%; zein, 6-57%,
legumin, 5-10%; gelatin, 0-24%. The nitrogen is
almost entirely liberated as ammonia. By oxidation
of caseinogen, about 17% of the carbon is left in the
form of volatile acids, chiefly isovaleric acid, 7%
as succinic acid, 32% as carbon dioxide; oxalic and
other acids are also present. For complete oxidation,
however, the amount of dichromate used only corre-
sponds with about one third of that necessary to
oxidise it completely to carbon dioxide, ammonia,
and water. P. W. Clutterbuck.

Alkalimetric determination of amino-acids and
peptides by the method of Willstatter and Wald-
schmidt-Leitz. E. Takamiya (Bull. Agric. Chem.
Soc. Japan, 1927, 3, 66—67).—Temperature and
dilution are without influence. Alcoholic solutions of
amino-acids do not react as acids towards either
rosolic acid or p-nitrophenol. Acids and alkalis
depress the titration values, the depression being the
greater the lower is the concentration of alcohol.
Manganese and magnesium salts must be absent.

Chemical Abstracts.

Identification of organo-magnesium halides
by crystalline derivatives prepared from
a-naphthylcarbimide. H. Gitman and M. Furry
(J. Amer. Chem. Soc., 1928, 50, 1214—1216).—Small
quantities of Grignard reagents and similar organo-
metallic derivatives may be rapidly identified by
means of a-naphthylcarbimide. The resulting acyl-
a-naphthylamines are usually easily separated from
s-di-a-naphthylcarbamide. In this way hexahydro-
benzoyl-, m. p. 188° (imeorr.); phenylacetyl-, m. p-
166°; cinnamoyl-, m. p. 217°; p-toluoyl-, m. p. 173°
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and a-naphthoyl-, m. p. 236°, -a-naplithylamines have
been prepared. H. E. F. Notton.

Volumetric determination of carbamide by
oxidation of xanthylcarbamide. H. Cordebard
(Bull. Soc. Chim. biol., 1928, 10, 461—471).—When
xanthhydrol is added to a boiling aqueous solution of
sulphuric acid and potassium dichromate, it is partly
converted into xanthane, which volatilises and escapes
oxidation. By preliminary treatment at the ordinary
temperature with the oxidising agent only xanthone
is obtained, and this, on boiling the solution, is

061

gquantitatively oxidised to carbon dioxide and water.
These facts arc applied to the determination of small
amounts of carbamide, which, when isolated in the
form of the dixanthyl derivative by precipitation
with an excess of xanthhydrol and acetic acid, may
be titrated with a standard solution of potassium
dichromate and sulphuric acid. Three mols. of
dixanthylcarbamide require 58 mols. of potassium
dichromate for complete oxidation.
G. A. C. Gough.

Detection of hydroxylamine. J. Birom.—See

this vol., 674.

Biochemistry.

Concentration of carbon dioxide in successive
portions of an expired breath. R. S. Airtken and
A. E. Clark-Kennedy (J. Physiol., Proc. Physiol.
Soc., 1927, 64, xvii—xviii).—An S-shaped curve is
obtained. A. A. Eldridge.

Identification of blood in the insoluble state.
F. Pisani (Arch. Farm, sperim., 1928, 44, 260—264).
—The blood spot is dissolved in potassium hydroxide
solution, when globin and hajmatin are produced. The
alkaline solution is shaken with saturated ammonium
sulphate solution and pyridine; this precipitates
the protein and the hrematin and the latter dissolves
in the pyridine, which is shaken with saturated
ammonium sulphate solution. A few drops of the
clear pyridine solution are evaporated at 70—80° on
a microscope slide and the residue is treated with
acetic acid and sodium chloride; the haemin crystals
appear as long, thin, reddish-brown prisms. The
remainder of the pyridine solution is examined
spectroscopically, the spectrum exhibiting a very
pronounced line just beyond the D line and being
extinguished towards the blue. Addition of a few
drops of ammonium sulphide to the pyridine solution
of the alkaline hccmatin converts this into hssmo-
chromogen, which show's two absorption lines, one
between D and E in the yellow and the other between
E and F. T. H. Pope.

Occurrence of ergosterol in ox blood. W.
Kuaster and O. Horth (Ber.,, 1928, 61, [5], 809—
811).—Ergosterol, identified crystallographically and
by Salkowski's reaction, has been isolated from the
alcohol-sulphuric acid extract of ox blood obtained
by treatment of the whole blood by Horner’s method.

H. Wren.

Displacement of the isoelectric point of
erythrocytes depending on their age. A. H.
Andres (Zhur. exp. Biol. Med., 1927, 6, 285—299).—
The isoelectric point of erythrocytes from white rats,
determined in a buffered 8% sucrose solution, is at
Ph 4-4—i-8. Chemical Abstracts.

Preparation and properties of erythrocyte-
stromata. F. Haurowitz and J. sladek (Z
physiol. Chem., 1928, 173, 268—277).—Erythrocytes
free from plasma, leucocytes, and platelets have been
obtained by the following method. Fresh horse
blood is mixed with an equal volume of citrate solu-
tion (0-75% sodium citrate and 0-9% sodium chloride),
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kept, and the erythrocyte layer filtered through cotton
wool. The filtrate is treated with citrate solution,
centrifuged, and the deposit filtered, and the process
repeated four times. The suspension of erythrocytes
is washed repeatedly with 0-9—1-2% sodium chloride,
water and toluene are added, and the mixture is
shaken and kept in an ice-chcst for 48 hrs. After
complete haemolysis the solution is centrifuged and
yields three layers, a bottom layer of haemoglobin
solution, a colourless middle layer of stromata, and
the toluene layer. The stromata have been analysed
and figures are given for the total lipins (part soluble
in toluene, part in ether, and part soluble in hot
alcohol but insoluble in ether), phosphatide, chole-
sterol (which accounts for the whole of the unsaponi-
fiable matter), and fatty acids. The distribution of
phosphatide, unsaponifiablc matter, and fatty acids
varies considerably with different preparations. The
proteins of the stromata, from which nuclcoprotein and
globulin are almost entirely absent, have been ex-
amined quantitatively and the nitrogen distribution
has been determinedm The stroma-protein powrder still
contains some haemoglobin and an analysis®has been
made of the nitrogen distribution of that part which
is digested by pepsin (haemoglobin?) and that undi-
gested. The latter (true stroma-protein) is not
digested by pepsin or trypsin, is almost free from
phosphorus, and contains small quantities only of
sulphur; it is thus not of the keratin type.

. Wormall.
Formation of crystals within the red blood-
corpuscle. H. W. Kranz (Z Biol, 1928, 87,

258—268).—When viewed through the polarising
microscope red blood-corpuscles fixed by dichromate
according to a method fully described show a spherul-
itic appearance indicating the presence of crystals
within them. The conditions of formation and
properties of these crystals are described.
W. . Kermack.

Preparation of oxyheemoglobin crystals from
ox blood. W. Marshatt (J. Physiol., Proc. Physiol.
Soc., 1927, 64, xxv—xxvi).—The corpuscular mass is
washed three times with 1% sodium chloride solution,
shaken with tap-water, and the mixture shaken with
ether. The bottom clear solution is separated aaer
12 hrs., and 0-5 vol. of a mixture of 96% alcohol
(70 parts) and ether-saturated water (30 parts) is
added with agitation. After 30 min. the mixture is
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barium chloride (at high concentrations a slight
peptising action is observed) and peptised by saponin
and bile salts. The latter also peptise cholesterol.
The inhibitory action of egg-protein and blood-serum
on the haemolysis of the red blood-corpuscles of sheep
is due to antagonistic action of the peptising and
sensitising agents. Sodium glycocholato is a much
more powerful ha&molytic agent than sodium tauro-
cholate. G. A. C. Gough.

Antigenic character of albumins modified by
heat and their specific differentiation by preci-
pitant sera. E. Nicotas and K. Katrandijiev
(Compt. rend., 1928, 186, 106S—1070).—The pro-
perties of the antisera obtained by the inoculation of
rabbits with ox sera which have been coagulated at
80°, 100°, 110°, and 120° have been studied. The heat-
coagulated proteins of the serum are antigens, this
property being maintained even after heating at 120°.
The antiscrum obtained precipitates the antigen
which has not been heated, and the alteration pro-
duced in the proteins by heat, treatment with sodium
hydroxide, or even formaldehyde has no effect on their
specificity of action. The antisera obtained will also
precipitate the heated antigens and will react with an
aqueous or 0-4% sodium chloride extract of the meat-
muscle and blood-proteins. It is possible to prepare
suitable solutions of the latter which after neutralis-
ation and dilution react with the antisera obtained
from rabbits which have been treated with the
coagulated sera, but give only very feeble reactions
with those obtained when a serum which has not been
heated has been used. By these methods the
specific differentiation of cooked meats can bo
achieved. J. W. Baker.

Acetone method applied to study of distribution
of antibodies on agglutinating sera during
immunisation. M. Piettre and A. Chrétien
(Compt. rend., 1928, 186, 1240—1242).—The distri-
bution of agglutinants between the three protein
fractions obtained by acetone treatment of anti-
paratyphoid-1? serum, from a horse injected
subcutaneously with washed bacilli, is demon-
strated. The agglutinating action of the above
serum, and also that of the protein constituents
brought to the same concentration as in the serum,
was compared under the same conditions. The
serum-globulin was employed in faintly alkaline
solution and the “ myxoprotein > in physiological
saline. The serum-globulin is the most active during
the first phases and the serum-albumin later. The
amount of total extract and particularly that of the
serum-albumin increases with agglutinating power, a
fact which was noted also during immunisation
against rattlesnake venom. J. D. Fulton.

Specificity of muscle- and serum-proteins of
animals. |I. T. Tadokoro, M. Abe, and S.
W atanabe (J. Coll. Agric. Hokkaido Imp. Univ.,
1927, 19, 107—115).—Differences in the isoelectric
point, specific rotatory power, and amino-acid content
of myosin, myogen, and serum-globulin of the ox,
horse, cock, and man are recorded.

Chemical Abstracts.

Egg-yolk oil. K. Suzuki (Bull. Agric. Chem. Soc.
Japan, 1927,3, 54—55).—The oil (from white leghorns
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and Chinese hens) contained, as saturated fatty acids,
isopalmitic and palmitic acids (2 :1), and as un-
saturated fatty acids, oleic with some linoleic acid.
That from the former variety contained stearic acid,
and from the latter a little aracliidonic acid.
Chemical Abstracts.
Charcot-Leyden-Bottcher-Neumann crystals.
A.Neumann (Z. physiol. Chem., 1928,173, 69—71).—
A note, with reference to the publication of Wrede,
Bolt, and Buch (A., 1927, 478) on the same subject.
J. Stewart.
Oil from the abdomen of the queen ant.
J. B. da Rocha (Bol. Soc. Chim. Sao Paulo, 1928,1,
27—30).—The abdomina of queens of the leaf-cutting
ant Atta sexdens yielded 29% of oil by expression.
The oil had the following properties : yellowish-red
colour, rancid odour, setting point S°, m. p. 13-5—
15°, d15 0-9753, nd0 1-456, butyrorefractometric index
46-0 at 40°, Reichert-Meissl value 1-43, total acid
(as oleic acid) 48-5%, soluble acid (as butyric acid)
9-5%, iodine value (Hiibl) 84, saponification value
1S7, soluble in 5 parts of boiling alcohol, in 50 parts
at 25°, miscible with chloroform and ether, and, with
slight deposit on keeping, with light petroleum,
carbon disulphide, and benzene; ash (chiefly potass-
ium sulphate and carbonate) 0-263%. A trace of
lecithin was present. Extraction of the residue by
carbon disulphide yielded 13-2% of its weight of solid,
which, re-extracted and evaporated, gave a product
of m. p. 46°, dX% 0-9196, total acid (as oleic acid)
91-9%. Subsequent extraction by alcohol removed
11-7% of reddish oil. R. K. Cattow.

Chemistry ofthe placenta ; presence of choline.
H. Sievers (Z. Biol., 192S, 87, 319—326).—From an
aqueous placental extract spermine, neosine, and
choline have been isolated. The presence of choline
accounts for certain of the physiological properties of
the extract. W.

. Kermack.

Presence of a lactacidogen-like substance in
glands. Il. F. Krause (Z. physiol. Chem.. 192S,
173, 235—244; cf. A., 1927, 901).—Stimulation of
the salivary gland (parotid) of the dog by pilocarpine
produces no increase in phosphoric acid, but the
concentration of lactic acid (corrected for the increase
in volume) increases slightly, the maximum increase
being 20%. Muscle, liver, or pancreas pulp liberates
phosphoric acid from the neutralised Sehenck filtrate
prepared from the resting gland (pancreas or liver).
The precursor of this phosphoric acid is not nucleic
acid, which was suggested as the source of the phos-
phoric acid liberated on incubation of pulped glands
(loc. cit.), but is considered to be an organic phosphoric
acid. No hexosemonophosphoric acid could be
isolated, however, from ox pancreas or salivary glands
by the method of Embden and Zimmermann (A,
1925, i, 729) A. Wormall.

Identity of “ kanirin ” with trimethylamine
oxide. F. A. Hoppe-Seyler (Z. physiol. Chem,
192S, 175, 300—303).—By a comparison of the
physical constants and analytical data of the base,
its hydrochloride, platinate, and picrate, “ kanirin,
isolated from the Japanese giant crab by Suzuki,
Inouye, and Bharatkar (J. Coll. Agric. Tokyo, 1913,
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5, 9), is shown to be identical with trimethylamine
oxide. J. W. Baker.
Isolation of various natural phosphoric acid
compounds and theirhomogeneity. K.Lohmann
(Biochem. Z., 1928,194, 306—327).—Methods for the
preparation of phosphagen and lactacidogen and
for the determination of inorganic-, phosphagen-, and
total phosphate are described. Investigation of the
kinetics of the hydrolysis of the various phosphoric
esters by acid shows that Embden’s and Robison’s
esters, which are 30% hydrolySed in 3—4 lirs., cannot
be identical with Neuberg’s ester, which is 75%
hydrolysed. It is suggested therefore that Neuberg’s
ester consists chiefly of a readily hydrolysable ketose
ester together with a smaller amount of a difficultly
hydrolysable aldose component, the latter predominat-
ing in the other two esters. The course of reaction of
creatine phosphate in acid solution is, however, that
of a unimolecular reaction. P. W. Ciutterbuck.
Occurrence of labile phosphorus in various
kinds of muscles. L. Irving and P. H. wWeris
(J. Biol. Chem., 1928, 77, 97—113).—The presence of
labile phosphorus of the nature of phosphagen
(cf. Eggleton and Eggleton, A., 1927, 271, 990) was
demonstrated in the striated muscles of all verte-
brates except fishes; it could not be detected in any
muscle of invertebrates nor in plain muscle and heart
muscle of vertebrates; its distribution seems, there-
fore, to run parallel with that of creatine.
C. R, Harington.
Extractives of muscle. XXVII. Determin-
ation of carnosine. L. Broude (Z physiol. Chem.,
1928, 173, 1—16).—By the action at the ordinary
temperature, in an atmosphere of carbon dioxide, of an
aqueous solution of sodium nitrite in presence of
acetic acid, the (3-alanine residue of carnosine is
converted quantitatively into jJ-hvdroxypropionic
acid. Excess of nitrous acid is destroyed by treatment
with aluminium in an alkaline solution, and after
22 hrs. the diluted solution is acidified with sulphuric
acid and distilled (avoiding the use of rubber stoppers).
Acrylic acid is determined in the distillate by its
absorption of bromine. The method failed to deter-
mine more than S6-3% of the carnosine present, but
is specific for this substance. J. Stewart.

New base from ox muscle, and its constitution.
W. Linnewen (Z. physiol. Chem., 1928,175, 91—96).
—The lysine fraction of the bases precipitated by
phosphotungstic acid from Liebig’s meat extract
which has been freed from substances precipitablc by
tannic acid contains crotonbetaine [methylbctaine of y-
dimethylaminocrotonic acid], NMe3 CH2CHICH,C02,

which is isolated as chloroaurate, m. p. 215—217°
(corr.). The chloride is converted into the ethyl ester
chloroplatinate, m. p. 223—225° (decomp.), and is
hydrogenated to y-butyrobetaine. The easy reduc-
tion indicates the presence of an a- rather than a
Mouble linking. C. Hollins.

Determination of amino-acid-nitrogen in
animal tissues. J. M. Luck (J. Biol. Chem., 1928,
77, 1—12).—The fresh tissue is frozen in liquid air,
powdered, and a sample weighed; the sample is
extracted with boiling dilute acetic acid, and the
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extract cleared by successive treatment with tri-
chloroacetic acid and kieselguhr; ammonia is re-
moved by boiling after addition of sodium h.ydroxide
and the amino-nitrogen is then determined by the
method of Van Slyke C. R. Harington.

Determination of mineral matter in various
parts of a cell by micro-incineration. A. Po1i-
card (Compt. rend., 1928, 186, 1066—1067).—By
use of 48 hr. cultures of the cells of the spleen of the
white rat in very dilute plasma, and improvement in
the optical conditions of examination, it is possible
to apply the author’s method of micro-incineration
(A., 1924,i, 119) to animal cells. It is thus found that-
the nucleus contains an appreciable amount of
mineral matter (probably calcium and magnesium),
whilst only a small amount is present in the surround-
ing cytoplasm. J. W. Baker.

Phosphatides of milk. G. Bischoit (Z. physiol.
Chem., 1928, 173, 227—232).—Repeated extraction
of 10 kg. of dried milk with boiling ethyl alcohol
yields a phosphatide mixture containing 15 g. of crude
lecithin and 7 g. of crude kephalin; these constituents
have been separated and purified. Butter yields a
much smaller amount of phosphatide under these
conditions, and the conclusion is reached that in the
preparation of butter most of the phosphatide remains
in the butter-milk. The phosphatide of milk is
associated, therefore, with the water-soluble fraction
rather than with the fat. A. Wormall.

Relationship of blood-sugar content to milk
production in cows. K. Schwarz and E. Mezter-
Andelbehg (Biochem. Z., 1928, 194, 362—375).—
The blood-sugar values of a large number of milking
cows varied in 5% of the animals between 40 and 50,
in 20% between 50 and 60, in 45% between 60 and
70, in 20% between 70 and 80, and in 10% was above
SOmg. per 100 g. of blood, being usually lower than in
non-milking animals (82 mg. per 100 g. of blood). A
direct relationship between the amount of milk and
the blood-sugar content \>as not found nor was any
sudden fall in blood-sugar after calving detected.

P. W. Clutterbuck.

Nephelometric determination of peptones in
sodium chloride solutions (1 in 1000). H.
Surmont and R. Proving (BU“. Soc. Chim. bi0|.,
1928, 10, 406—412; cf. A., 1927, 376).—The
nephelometric determination of peptones in aqueous
media (0-1—0-3%; 0-5 c.c.) is best made by the use
of 30% aqueous trichloroacetic acid (9-5 c.c.), which
gives the maximum and most permanent precipitates
atthat concentration, or 3% sulphosalicylic acid at the
ordinary temperature. At 80° the nephelometric
values fall rapidly with time. Since these values, even
under the standard conditions, are not strictly
proportional to the peptone concentration, it is
essential to construct a calibration curve.

G. A. C. Gough.

Nephelometric determination of protein deriv-
atives in gastric fluids. H. Surmont and R.
Provino (Bull. Soc. Chim. biol., 1928, 10, 413—414).
—1In gastric fluid containing ovalbumin, albuminoses,
and peptones, the material derived from proteins
mav be determined by the trichloroacetic acid method
(preceding abstract)." The peptone content may be
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found by the same method after preliminary removal
of the first two components by coagulation with acetic
acid. G. A. C. Gough.

Buffering power of gastric fluids. M. Poilo-
novski and J. Swyngedauw (BU” Soc. Chim. biOl.,
1928, 10, 443—449).—The buffering power of gastric
fluid is determined by the hydrogen electrode method
and is expressed as the quantity of sodium hydroxide
necessary to change the pa by a fixed amount.
Although great variations, due to pathological con-
ditions and time of digestion, are observed, in general
there is maximum buffering power at p”* 3-5 with a
lower maximum at pa 8. G. A. 0. Gough.

Ursodeoxycholic acid in the bile of bears, and
its physiological action. M. Shoda (J. Biochem.
Japan, 1927,7, 505—517).—Ursodeoxycholic acid has
m. p. 198—200°, [a]™ + 44-5°. It stimulates the
action of lipase and haemolyses red blood cells at a
concentration of 1in 320. Chemical Abstracts.

Reducing substances in urine. R. D. Leas (J.
Lab. Clin. Med., 1926, 12, 15—19).—Administration
of sodium salicylatc, “ cinchophen,” or “tolysin ”
is followed by the appearance of Isevorotatory re-
ducing (but non-fermentable) substances in the
urine. Chemical Abstracts.

Detection of urochromogen in urine. E.
Schumtermann (Beitr. Klin. Tuberkul., 1927, 65,
773—776; Chem. Zentr., 1928, i, 99).—Concentrated
sulphuric acid (1 c.c.) containing a little sodium
perborate is added (cold) to 2 c.c. of the mine; the
mixture is again cooled and extracted with ether
(3c.c.). Normally the ether becomes light yellow; in
the presence of urochromogen it acquires an intense
lemon-yellow colour. A. A Eldridge.

Colorimetric determination of small quanti-
ties of bismuth in urine. B. Grassmann (Z
physiol. Chem., 1927, 172, 300—309).—If potassium
iodide is added to a solution containing very small
quantities of bismuth and a little free acid, a’yellow
colour is produced (Tresh, Z. anal. Chem., 1S83, 22,
432). On the basis of this reaction, which is not
affected by the presence of mercury or silver, a
method is given in detail for the determination of
bismuth in urine, in amounts of from 0-5 mg. to
0-005 mg. per 50 c.c. H. D. Kay.

Phosphate content of renal capsular fluid in
Xecturus. P. O.Schmitt and H. L. W nite (Amer.
J «Physiol., 192S, 84,401—406).—In fourteen samples
out of fifteen tested the “inorganic phosphate ” con-
centration varied between 1-3 and 2-0 mg. of phos-
phorus per 100 c.c. The corresponding plasma
values were 5-4—S-9 mg. % and the urine 1-0—S-3
mg. %. It would appear that only one third to one
fourth of the plasma “ inorganic phosphate ” was
diffusible through the glomerular membrane.

R. K. Castnan.

Determination of stercobilin. A. Bareggi
(Folia Clin. Chim. Micro., 1926, 1, 194—197).—
According to Pietra and Bozzolo (Policlinico, Med.
Sect., 1924, No. 3), stercobilinogen may be determined
by mixing 1g. of the faces with 50 c.c.'of 95% alcohol,
treating with an oxidising agent (5—6 drops of

BRITISH CHEMICAL ABSTRACTS.- A.

nitrous-nitric acid and 11—12 drops of Obermeyer’s
reagent) to complete the transformation of sterco-
bilinogen into stercobilin, and heating the liquid to
b. p. for 30 min. Of the clear decanted extract 1c.c.
is employed for the determination by the fluorescence
method using Nencki’sreagent. The author considers
that this method does not give accurate results and
that it may be vitiated by the presence of bilirubin.
Use of the spectroscopic method is recommended, the
liquid being continuously diluted with alcohol until
the characteristic absorption band of stercobilin
disappears, and it is considered advisable to take 5 g.
instead of 1g. of the sample. The Riva-Zoia method,
in which chloroform is used for extracting the fseces,
gives results about one half of those furnished by the
Pietra and Bozzolo method, but serves well for
ordinary clinical purposes. T. H. Pope.

Reaction of tissue. Il. Hydrogen-ion con-
centration in the tissue during experimental
acidosis and alkalosis. J. Ooawa (Proc. Imp.
Acad. Tokyo, 1928, 4, 82—83).—When acidosis is
produced in an animal, whether by nephrectomy or
by the injection of acids, the intracellular p Kdecreases
and it increases when alkalosis is produced by the
administration of sufficient alkali. Injection of
insulin increases the intracellular pn.

W. 0. Kermack.

Haemocidal properties of blood-serum with
reference to pernicious anaemia. O. H. Horrall
and T. E. Buchman (Arch. Int. Med., 1928, 41, 482—
498).—Haimolytic substances are present in the
serum of patients suffering from certain forms of
anaemia. A test for clinical use based on this finding
is described. W. O. Kermack.

Fate of secretin in pancreatic diabetes. T.
Nakagawa and M. Harada (J BiOphyS., 1927, 2,
XXXViii—xxXix).—The amount of secretin in the
intestine of depancreatised dogs was not subnormal.

Chemical Abstracts.

Comparative study of the physical characters
and chemical components of blood and of serous
discharges. A. Orsi and L. Vvitra (Folia Clin.
Chim. Micro., 1926, 1, 190—193).—The density of
inflammatory discharges approaches that of the
plasma. The refraction and viscosity increase with
exudates and, after a discharge, change in a maimer
depending on the rapidity with which the discharge
re-forms; in the plasmathese characters increase after
a discharge and in the case of transudates diminish
in both the liquid and the plasma. In general, the
electrical conductivity varies inversely with the
protein concentration, systematic variationsinrelation
to certain salts (chlorides) being apparent. The
pavalue varies greatly with liquids of either similar or
different character, and the alkaline reserve in general
follows the pavalue. The ratio between the amounts
of chloride in the plasma and the corresponding liquid
remains constant, and the proportions of total non-
protein nitrogen and of carbamide vary within very
narrow limits. Dextrose is always found, being
usually in less amount in the liquids. Cholesterol
is present in minimum amounts in the transudates,
but the exudates contain it in determinable quantity,
even when that present in the plasma is normal.
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Bilirubin is constantly present in the liquids in smaller
proportion than in the plasma. T. H. Pope.

lodine problem and exophthalmic goitre
prophylaxis from the point of view of agricultural
chemistry. K. Scharrer (Minch, med. Woch.,,
1927, 74, 1788—1790; Chem. Zentr., 1928, i, 218—
219).—Administration of sodium iodide in the
fodder of goats and cows considerably increases the
iodine content of the milk and blood, and larger
quantities increase the yield of milk. The milk
obtained after moderate administration of iodine is
readily tolerated by infants. Application of fertilisers
containing iodine considerably increases the iodine in
plants. A. A. Eldridge.

Basal metabolism in diseases of the thyroid
and the effect of certain therapeutic measures.
T. Kkamei (Folia endocrinol. japon., 1927, 3, 211—
265) Chemical Abstracts.

Pathological significance of the variations of
the free and latent acid in gastric fluids. H.
Surmont and J. Swyngedauw (BU”. Soc..Chim.
biol., 1928, 10, 450—455).—The pa and the latent,
free, and total acid of a large variety of patho-
logical gastric juices are given. At the higher
values there is little latent acidity, sinco protein
ionisation and pepsin action are inhibited. In cases of
permeability of the pyloric orifice the latent acidity
almost disappears after 1 hr. of digestion, whilst in
cases of stenosis the latent acidity persists since some
of the partly hydrolysed protein remains in the
stomach. . G. A. C. Gough.

Inflammation. V. Acetone compounds in
the blood of inflamed tissue. F. Bricker (Arch,
exp. Path. Pharm., 1928, 129, 285—287).—The
venous blood from arabbit’s ear injured by immersion
in hot water or hot oil contains more acetone than does
the venous blood from the uninjured ear. This
observation confirms the view that inflamed tissues
often fail to effect complete oxidation.

W. 0. Kermack.

Inflammation. D. Aifern and L. Tutkevich
(Zhur. exp. Biol. Med., 1927, 6, 177—186).—A study
of the blood-potassium/calcium ratio in inflammation.

Chemical Abstracts.

Cause of the delay in the Van den Bergh
reaction in icteric serum. N. Sofue (Proc.
Imp. Acad. Tokyo, 1928, 4, 27—29).—Stromata of
hffimolysed blood-corpuscles cause a delay in the Van
den Bergh reaction whether these stromata are
previously injected into the animal from which serum
is obtained or whether they are added in vitro to the
serum. The stromata react with bilirubin in vitro,
oxidising the latter and producing colours analogous
to those obtained in Gmelin’s test. The biphasic and
delayed reactions appear to depend on this pheno-
menon. W. 0. Kermack.

Parathyroidectomised dogs. Blood-mineral
changesin tetany. C.l.Reed, R. W. Lackey, and
J-1. Payte (Amer. J. Physiol., 1928, 84,176—188).—
Tetany almost always appeared in the operated animals
when the ratio of calcium to phosphorus in the plasma
fell to or below unity. The severity of the symptoms,
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however, was not related to the value of this ratio or
to the absolute concentrations of either element.
R. lv. CANNAN.
Serum-calcium in pulmonary tuberculosis and
on intravenous injection of calcium. W. Brock-
bank (Quart. J. Med., 1927, 20, 431—44S).—In
pulmonary tuberculosis the serum-calcium varied
from 8Gto 12-0 mg. per 100 c.c., being decreased in
the acute stage and gradually increased after healing,
butthe value isnot a trustworthy criterion of activity.
Intravenous, but not oral, administration of calcium
raised the value above normal.
Chemical Abstracts.
Causes of malignant tumours. V. Cysteine
content of normal and tumour tissues. R.
Bierich and K. Katte (Z. physiol. Chem., 1928,175,
292—299).—Cysteine, as determined colorimetrically
by the Sullivan reaction, is found to be absent from
absolutely fresh tissues, with the exception of the
kidney, of rats, rabbits, and pigs, butprolonged contact
with ah” alters the tissue and a positive result is then
obtained, except in the case of the suprarenal gland,
in which case the reaction is probably hindered by the
presence of adrenaline. The behaviour, in this
respect, of malignant human tumours is similar to the
normal animal tissue. Yeast gives a negative reaction
for cysteine. Suprarenal extract contains, in addition
to glutathione, a substance which absorbs iodine in
acid solution. J. W. Baker.

Preparation of colloidal lead. s. W. Penny-
cuick and A. E. scott (Austral. J. Exp. Biol., 1928,
5, 95—99).—Details are given for the preparation of
solutions of colloidal lead by sparking in presence of
gelatin solution, and data are given relating to their
stability. When used in cancer therapy, very pure
samples, prepared in presence of nitrogen, proved
less effective than those obtained by the ordinary
method; the presence of hydroxide is therefore
considered to be essential. E.A Lunt.

Chlorides and nitrogenous substances in the
duodenal fluid in uraemia. C. Auguste (BuUll.
Soc. Chim. biol., 1928,10, 386—396).—The duodenal
fluid of uraemics as compared with that of normal
subjects contains larger amounts of water and of
chloride, the concentration of which is greater than
that of the urine. In both the normal and the
pathological states more nitrogen is liberated from the
urine by sodium hypobromite than from the duodenal
fluid; the latter values, which represent only about
40—70% of the total nitrogen, are smaller than the
corresponding blood values, which represent almost
the entire nitrogen content. G.A. C. Cough.

Changes in blood during fasting and sub-
sequent refeeding. Il. S. Morgurtis (Amer. J.
Physiol., 1928, 84, 350—362).—The electrolyte con-
centrations of the plasma of dogs were maintained
remarkably constant during inanition. Striking
changes occurred only in advanced starvation. There
was a diminution in chlorides accompanied by a rise
in hydrogen carbonate. Normal relations rapidly
reappeared on renewed feeding. There was a fall in
the calcium concentration during fasting which may
be due to a change in the globulin-albumin ratio.

R. K. Cannan.
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Growth on synthetic diet containing small
amounts of sodium. J. L. St. John (J. Biol.
Chem., 1928, 77, 27—32).—Normal growth in rats
could not be obtained on diets containing 0-3% or
less of sodium. C.R. Harington.

Calcification in vitro. Ill. Inorganic factors
determining calcification. D. H. Shetting, B.
Kramer,and E. R. Ghent (J. Biol. Chem., 1928, 77,
157—170).—Calcification of rachitic cartilage incub-
ated in blood-serum is favoured by a pu similar to
that of normal blood-serum, and is inhibited by
increase in the ionic strength of the serum produced
by excess of cither sodium or potassium chloride;
the inhibiting effcct of such increase in ionic strength
is more marked the lower the concentration of calcium
and phosphorus. Calcification is also inhibited by
magnesium, but this effect can bo neutralised by
addition of phosphate. C.R. Harington.

Phosphorus metabolism. A. charit and A.
Livschitz (Arch. Sci. biol. [Moscow], 1927, 27, 89—
99; Chem. Zentr., 1927, ii, 2688).—The phosphorus
metabolism of dogs is discussed. The blood-serum
contains 3-1—7-2 x 10"5g./c.c. of inorganic phosphorus,
and 2-6—3-5X10“4g./c.c. of total phosphorus.

A. A Eldridge.

Behaviour of ethyl diethylacetoacetate in the
organism. E. pPace (Arch. Farm, sperim., 1928,
44, 265—272),—In a dose of 0-007 g., ethyl diethyl-
acetoacotato exerts a depressing effect on the central
nervous system of a frog weighing 20 g., the general
action being similar to, but more intense than,
that of ethyl acetoacetate (A., 1927, 1218). When
administered to the rabbit, the diethylacetoacetate
is not decomposed, but is excreted in combination
with glycuronic acid. T.H. Pope.

(3-Oxidation of 8-aminovaleric acid. W. Keil
(Z. physiol. Chem., 1927, 172, 310—313).—After
subcutaneous administration, to a dog, of 40 g. of
sodium S-aminovalerate, 1-5 g. of the chloroaurate of
methyl j3-ammoethyl ketone has been isolated from
the urine, and identified by analysis. At least a part,
therefore, of the S-aminovaleric acid suffers (3-oxidation
in the animal body. H. D. Kay.

Action of ions on the metabolism of sugars.
O. lyauffmann-Cosla (BU“. Soc. Chim. bi0|., 1928,
10, 397—405; cf. A., 1926, 1063).—The urine of
normal dogs, to which increasing doses of dextrose
are administered without exceeding the limit above
which the sugar is only partly oxidised, shows increas-
ingly large calcium values, whilst the faecal calcium
remains almost constant. It is suggested that there
issome relation between cellular oxidation and calcium
metabolism. The calcium content of the urine falls
slightly when the dextrose is not completely assimil-
ated. * G.A. C. Gough.

Carbohydrate metabolism and ammonia
formation in the blood. A. Gigon (Schweiz, med.
Woch., 1927, 57, 294—296; Chem. Zentr., 1928, i,
84).—A distinct relation exists between dextrose and
ammonia in blood. Ingestion of urea causes an
increase in the blood-ammonia, with a parallel
hyperglyesemia; injection of dextrose reduces the
ammonia value. A. A Eldridge.

BRITISH CHEMICAL ABSTRACTS.- A.

Ammonia content of and ammonia formation
in muscle and its relationship to function and
changes of condition. V. Course of traumatic
formation of lactic acid and ammonia and their
dependence on inhibiting factors. S. Chrzaszc-
zewski and W. Mozolowski (Biochem. Z., 1928,194.
233—243).—When a muscle is macerated with sand
and water, the lactic acid formed in 2 min. is ten
times the resting value and the course of forma-
tion is similar to that of ammonia. The traumatic
formation of lactic acid and of ammonia is inhibited
by borate solution of pu 9-3. By means of sodium
fluoride solution (1%) the traumatic formation of
lactic acid is entirely abolished whereas the formation
of ammonia is only somewhat inhibited, the two
processes being thereby separable. No direct
relationship exists between the formation of ammonia
and lactic acid in muscle (A., 1927, 694; this vol.,,
198) P. W. Clutterbuck,

Transformation of creatine into creatinine
by the male and female human organism. W. C
Rose, R. H. E11is,and 0. C. Heming (J. Biol. Chem.,
1928, 77, 171—184).—After long continued feeding
of creatine to human subjects larger amounts were
excreted unchanged in the female than in the male,
but, of the remainder, the same proportion (about
one third) was excreted as creatinine in both sexes;
the results suggest the existence of two metabolic
processes concerned with creatine, one leading to
creatinine and the second to some other end product;
a lower efficiency of the latter process may account
for creatinuria in women. C.R. Harington.

Excretion of creatinine and the height of
energy loss in man. L. Garot (Arch. int.
physiol., 1927, 29, 326—341).—During the first 15
vrs. of life the creatine : creatinine excretion ratio,
at first unity, changes, the latter gradually replacing
an equivalent amount of the former. The creatinine
excretion per kg. diminishes with increasing age and
size, and corresponds with, but is not proportional to,
the change in production of heat.

Chemical Abstracts.

Specific dynamic action and nitrogen elimin-
ation following intravenous administration of
various amino-acids. C. M. Witheimj and J. L.
Bollman (J. Biol. Chem., 1928, 77, 127—149)—
Intravenous injections of glycine, alanine, and
phenylalanine cause immediate increases in heat
production accompanied by rise in the respiratory
quotient; the specific dynamic effects of these amino-
acids, expressed as calories of extra heat produced per
millimol. of amino-acid, are in the ratio 1-3:1: 2.
Following administration of a racemie amino-acid,
more than 50% of the nitrogen may bo excreted as
carbamide, indicating a small utilisation of the
non-biological isomeride, C.R. Harington.

M etabolism of amino-acids. J. M. Luck (J.
Biol. Chem., 1928, 77, 13—26).—After oral adminis-
tration of various amino-acids to rats the ammonia
content of the liver and muscles remained unchanged;
the amino-acid nitrogen of the liver Mas increased
to a variable extent; that of the muscles showed an
increase only after administration of glycine, which
also produced the largest rise in the amino-nitrogen
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ofthe liver; the rise in the latter does not, apparently,
depend on the concentration of amino-nitrogen
attained in the blood. C.R. Harington.

J-Hydroxyproline and /-proline as sugar
formers. Metabolic investigations with dogs
dosed with phloridzin. J. Kapfhammer and C.
Bisciioff (Z. physiol. Chem., 1928, 172, 251—254;
cf. Dakin, A., 1913, i, 225).—The amount of extra
sugar excreted in the urine of phloridzinised dogs
after injection of /-hydroxyproline corresponds
closely with the utilisation of three carbon atoms for
sugar formation. Pure Z-proline gives about the same
quantity of extra sugar as the proline (66% dl, 34% 1)
used by Dakin. C.Hollins.

Synthesis of hippuric acid in the animal organ-
ism. VII. Rate of elimination of hippuric acid
after ingestion of sodium benzoate, benzyl
alcohol, and benzyl succinate. S. L. Diack and
H. B. Lew'is (J. Biol. Chem., 1928, 77, 89—95).—
The urinary excretion of hippuric acid after oral
administration of benzyl alcohol to rabbits is almost
as rapid as that resulting from ingestion of sodium
benzoate; recovery of benzyl succinate as hippuric
acid in the urine amounted to 61% in 24 hrs. and that
of sodium benzyl succinate to 45%, although the
excretion of hippuric acid in the first hour after
ingestion was more rapid in the latter case.

C. R. Harington.

Regulation of the metabolism of the liver by
the nervous system. 1. P.Astanin,l. Kriwsky,
and W. Rubet. IlI. Influence of the vegetative
nervous system on the carbamide and sugar
formation in the liver. P. Astanin and W. R ubel
(Biochem. Z., 1928, 194, 254—261; 262—272).—
I. When the surviving liver is perfused with difibrin-
ated blood, the carbamide content of the blood is
always increased, whilst by addition of ammonium
carbonate the carbamide content is considerably
but not proportionately increased, the acid-base
equilibrium is scarcely affected, and the amounts of
sugar and residual nitrogen are increased.

Il. The carbamide content of blood perfusing
surviving liver is increased by stimulating the vagus
but not affected by stimulating the sympathetic,
whilst the sugar content is increased by stimulating
the sympathetic but is not affected or slightly
decreased by Stimulating the vagus.

P. W. Clutteiibuck.

Physiological study of glutathione by liver
perfusion. R. Fabre and H. Simonnet (J. Pharm.
Chim., 1928, [viii], 7, 447— 149).—See this vol., 196.

Metabolism of the bile acids. c. H. Greene,
M. Aldrich, and L. G.Rowntree (J. Physiol., Proc.
Physiol. Soc., 1927, 64, vii—uviii).—By adaptation
°f_Pettcnkofcr’s reaction, glycocholic acid (0-1—
0-5 mg.) is determined with an error of 5%. Intra-
venous injection of whole bile or bile salt markedly
increases the blood bile acid, but the acids rapidly
leave the blood; oral administration leads to an
increase of the amount in the blood of the portal,
but not of the jugular, vein. A. A Eldridge.

Site of formation of bilirubin. K. Taniguchi
(Arch. exp. Path. Pharm., 1928, 130, 37—48).—

aT. B. Robertson (Austral. J.

669

Although extra-hepatic formation of bilirubin does
occur, the liver is the chief site of its formation.
After administration of tolylenediamine or phenyl-
hydrazine to a dog, icterus occurs only when the
liver is present. W. 0. Kermack.

Sense of taste in bees. Il. K. von Frisch
(Naturwiss., 1928, 16, 307—315; cf. ibid., 1927, 15,
321—327).—Fasting bees can differentiate between
M f4 and M/8 solutions of sucrose, but M /1G solutions
are neglected. A threshold concentration for the
recognition of sweetness is indicated. Without
fasting, however, M /Sand M /12 solutions receive little
attention, whilst ili/2 (17%) solutions are invariably
attractive. Boos will absorb solutions containing
two sw'cet constituents when the concentrations are
below the limiting values, provided the additive
concentration is sufficiently high. Tasteless sub-
stances exert no such additive effect. The following
compounds are sweet both to men and bees : dextrose,
Isevulose, a-methylglucoside, sucrose, trehalose, malt-
ose, melibiose, whereas bees neglect galactose,
mannose, sorbose, mannitol, dulcitol, sorbitol, arabin-
ose, xylose, rhamnose, erythritol, cellobiose, and
raffinose. No simple relationship between chemical
constitution and sweetness emerges cither from the
work on the bee or on the human sense of taste.

R. A . Morton.

Calcium and ultra-violet irradiation. Effect
on serum-calcium. Effect on calcium utilis-
ation on a calcium-poor diet. L. T. Fairhall
(Amer. J. Physiol., 1928, 84, 378—385).—On a
normal diet irradiated rats had a somewhat higher
concentration of calcium in the serum than did normal
rats of the same age. Irradiation increased calci-
fication in rats both on a normal and on a calcium -
poor diet; nevertheless, on the latter diet irradiated
rats, although their growth appeared normal, con-
tained only about 50% of the calcium of normal rats
on a normal diet. R. K. Cannan.

Influence of nucleic acids of various origin on
the growth and longevity of the white mouse.
Exp. Biol.,, 192S, 5,
47—67).—The effect of nucleic acid of various origins
on the growth and longevity of mice has been investig-
ated. Thymus nuclei in daily doses corresponding
with 0-5 g. of fresh tissue, and veast-nucleic acid,
daily dose 25 mg., have no effect on the growth curve;
the former, however, results in a 12-6% increase in
life-duration for the male and a 17% increase for the
female; the latter results in a 18% increase for the
male. Mice receiving a daily xlose of 15 mg. of
splcen-nucleic acid exhibit an increase of growth
over the controls between the 18th and 72nd weeks
of age but show no increase in life-duration.

E. A Lunt.

Effect of mental fatigue on the excretion of
organic phosphorus in the urine. L. E. Tarano-
wrttsch (Biochem. Z., 1928, 194, 401—465).—The
organic phosphorus of the urine is not directly
dependent on the phosphorus content of the food
absorbed, but both the organic phosphorus and the
ratio of organic to total phosphorus increase in all
cases of fatisrue bv continuous mental work.

P. W. Clutterbuck.
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Constitution and [physiological] action.
Aromatic fluorine compounds. F. Lenhmann
(Arch. exp. Path. Pharm., 1928, 130, 250—255).—
The action of the following compounds has been
determined on frogs: toluene, aj-trifluorotoluene,
oi-trichlorotoluene, co-chloro-co-difluorotoluene, co-tri-
fluoro-m-nitrotoluene, sodium «-ti'ifluoro-m-toluate,
co-trifluoro-m-toluidine  hydrochloride, m-toluidino
hydrochloride, and aniline hydrochloride. The
toxicity of toluene is increased by the introduction
of chlorine and still more by the introduction of
fluorine into the side-chain, whilst the toxicity of
w-trifluorotoluene is further increased by the presence
of an amino-group or to a smaller extent of a nitro-
or carboxyl group in the me¢«-position.

W. 0. Kermack.

Effect of drugs on the protein content of the
cerebrospinal fluid of rabbits. L.F. Hewitt and
H.Firorey (J. Physiol., Proc. Physiol. Soc., 1927, 64,
XXvii—xxviii).—The protein content of the cere-
brospinal fluid of rabbits is not increased by adminis-
tration of hexamethylenetetramine, histamine, or
pilocarpine; “-phenylenediamine causes a 25%
increase, an increase negligible in comparison with
that caused in man by tubercular meningitis.

A. A Ediiidge.

Metabolic action of “ synthalin " with special
reference to the analysis of the organs. A. Boe-
deker and P. Junkersdorf (Arch. exp. Path.
Pharm., 1928,129, 354—366).—After administration
of synthalin the blood-sugar usually rises and then
shows a fairly marked fall. Glycogen tends to dis-
appear from the liver and peptone appears in the
urine, and it is suggested that synthalin may possess a
toxic action. W. 0. Kermack.

Guanidine derivatives which lower the blood-
sugar. T. Kumagai, S. Kawai, and Y. Shikinami
(Proc. Imp. Acad, Tokyo, 1928, 4, 23—26).—A
large number of guanidine derivatives have been
prepared and their blood-sugar lowering actions
determined when administered to rabbits by mouth or
subcutaneously. The action is exerted particularly
by the polymethylenediguanidines. The following
compounds have been prepared by the condensation
of the corresponding polymethylenediamines with
~-thiocarbamide in presence of hydriodic acid ;
agmatine sulphate, m. p. 228°, tetramethylene-
diguanidine sulphate (not easily obtained pure),
pentamethylenediguanidine sulphate, decomp. 330°,
and hexamethylenediguanidine hydrochloride, m. p.

175—176-5°. , W. O. Kermack.
Chemical constitution and physiological
action. K. Kindter (Arch. Phann., 1928, 266,

19—33)—A lecture. W. A. Sitvester.

Excretion of barbituric acid derivatives in the
urine of the dog. M. Reinert (Arch. exp. Path.
Pharm., 1928,130, 49—60).—When diethylbarbituric
acid, phenylethylbarbituric acid, or rsopropylallyl-
barbituric acid is administered to dogs 70% of the
first is excreted in the urine during 7—8 days and
about 25—30% destroyed in the organism, 20% of the
second is excreted during about 9—10 days and S0% is
destroyed, whilst 20% of the third is excreted within
2 days and 80% is destroyed. W. 0. Kermack.
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Influence of convulsions on the gases and the
reaction of blood : mechanism of action of
strychnine. S.Dietrich and H. Ebster (Arch. exp.
Path. Pharm., 1928, 129, 339—353).—The difference
in their powers to combine with carbon dioxide
between oxygenated and reduced rabbit’s blood is of
the same order as that between oxygenated and
reduced human blood. A formula is given for the
calculation of the carbon dioxide content of the
plasma from that of the whole blood and the hemo-
globin content. The mechanism of the circulatory
and respiratory changes in strychnine poisoning are
discussed. W. O. Kermack.

Uptake, fixation, and decomposition of
digitalis compounds and their action on the
heart. H. Fischer (Arch. exp. Path. Pharm., 1928,
130, 111—193).—A pharmacological investigation
has been made of the mode of action of digitoxin and
bigitaligenin and of the methods by which their
activity in vivo is neutralised, whether by elimination
from the organism, by fixation in the tissues, or by
chemical decomposition. W. O. Kermack.

Photodynamic action of Jisematoporphyrin.
E. N. Rask and W. H. Howet1 (Amer. J. Physiol.,
1928, 84, 363—377).—The photodynamic action of
hicmatoporphyrin is limited to those tissues directly
exposed to light. From observations on frogs, mice,
guinea-pigs, rabbits, and dogs sensitised with hsem-
atoporphyrin and on the isolated turtle’s heart, it
is suggested that the hfematoporphyrin combines
slowly with some constituent or constituents of the
tissues. The resultant effects are attributed to the
effect of light on these compounds. R. K. Cannan.

Antiseptic action of water-soluble dyes. C.
Schweizer (Mitt. Geb. Lebensm. Hyg., 1928, 19,
1—43).—Chiefly a discussion of the mechanism of the
toxic action of dyes on cells and micro-organisms.
Many basic triphenylmethane dyes and, to a smaller
extent, the basic azo-dyes of the chrysoidine class,
possess a powerful action on yeast-cells. Dyes of the
acid-pyrone and eosin classes have only an inhibitive
action. G. A. C. Gough.

Distribution of arsenic in the tissues after
serial administration of neoarsphenamine.
F. P. Undernitt and A. Dkiick (Amer. J. Physiol.,
1928, 84, 56—60).—The greatest quantity of arsenic
was found in the kidney, the amounts found in other
tissues being in the descending order spleen, liver,
adrenals, heart, muscle, reproductive organs, and
brain. The amounts found did not, in general, bear
any simple relation to the amount administered or to
the number of injections. This distribution of arsenic
is in striking contrast to that found in arsenious oxide
poisoning. R. K. Cannan.

Concentration of enzyme solutions. B. N.
Sastri (J. Indian Inst. Sci.,, 1928, 11.4, 14—15).—
Enzyme solutions may be concentrated by freezing,
the solution being stirred continuously to favour the
formation of small ice crystals. F.E.Day.

Micro-method for the determination of enzyme
aCthlty B. Nn. sSastri and M. Sreenivasaya
(J. Indian Inst. Sci.,, 1928, 114, 31—39).—The
method is an adaptation of Barger’s micro-method
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for mol. wt. determination. Alternate drops of
substrate+ active enzyme and substrate-j-inactivated
(boiled) enzyme are introduced into a narrow glass
tube and the resulting short liquid columns measured
microscopically. As the vapour pressure changes
with the alteration of molecular concentration due
to action of the enzyme in the former solution,
the volume of the drops adjusts itself sufficiently
rapidly to give a time-value graph agreeing in form
withthat determined by chemical methods. Examples
are given for taka-diastase and invertase, and sources
of error and possible improvements are discussed.
F. E. Day.
Extraction of amygdalin and emulsin from
bitteralmond cake. M.Bridet and M. Desmarest
(Bull. Soc. Chim. biol., 1928, 10, 373—380).—A
more detailed account of previous work (this vol.,,
201). G. A. C. Gough.

Hydrolysis of lichenin and cellulose by the
enzymes of barley malt. H. Pringsheim and K.
Baur (Z. physiol. Chem., 1928, 173, 188—210).—
The hydrolysis of lichenin and cellulose, by the same
enzymes yielding dextrose as the final product, occurs
in three stages, the decomposition of the micelle of
the polysaccharide into its structural molecules
(glucose anhydrides), synthesis to cellobiose, and
hydrolysis of cellobiose to dextrose. To prepare
licheninase an extract of green malt is fermented by
yeast to remove reducing sugars, or these may be
removed by dialysis. Adsorption of the enzyme on
kaolin in acid solution and elution with a phosphate
buffer of pB 6-8 yields a solution with enzymic activity
1-7 times that of the malt extract, whilst adsorption
on 3-alumina (Willstatter) at pn 3 and elution in a
secondary phosphate solution produces an increase
of 2-3 times in the activity of the enzyme solution.
The kinetics of the hydrolysis of ordinary and purified
lichenin by the enzyme preparations have been
studied and it has been found that the results vary
with different preparations!and mainly with the purity
and age of the lichenin. With a pure heated lichenin
the hydrolysis follows the unimolecular law up to 60%
hydrolysis, the reaction velocity being approximately
equal to the amount of enzyme used; similar results
are obtained for the cellobiase activity of the malt
extracts. The extent of hydrolysis of cellulose by the
enzyme solution depends on the degree of dispersion
ofthe cellulose; of the cellulose solutions used, cellulose
dispersed by heating ina saturated calciumthiocyanate
solution is most readily hydrolysed.

A. WORMALL.

Purification of the lactic acid-forming enzyme
ol muscle. O. Meyerhof and K. Meyer (J.
Physiol., Proe. Physiol. Soc., 1927, 64, xvi).—The
extract from frog or rabbit muscle, at pK5 with an
acetate buffer, precipitates protein and enzyme; the
latter isredissolved on elution with phosphate solution
at Pn 8. The process is repeated, and the activity of
the preparation may be increased by adsorption on
aluminium hydroxide. The co-enzyme and phos-
phoric esters are removed during the process.

A.A. Eildridge.

Mutase. H. von Euler and E. Brunius (Z
physiol. Chem., 192S, 175, 52—67).—The dismutation
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of acetaldehyde (oxido-reductioninto alcoholand acetic
acid) by aldehyde-mutase shows no parallelism with
the decolorisation of methylene-blue by redoxase
even in presence of excess of co-zymase and donators.
The experiments afford no evidence for or against the
identity of aldehyde-mutase with redoxase.
C.Hollins.
Effect of temperature on catalase reaction.
VI. Heat-inactivation of catalase at differentpa.
S. Morgulis and M. Beber (J. Biol. Chem., 1928,
77, 115—126).—Catalase is most stable towards heat
at ?),[ 6-0; at more acid or alkaline reactions heat-
inactivation is slow below 50° but rapidly increases
above this temperature; at 65° inactivation is
instantaneous whatever be the reaction. The experi-
ments lead to the supposition that the isoelectric
point of catalase is at pa 6-0, which involves modi-
fication of the previous view (A., 1926, 976) that the
enzyme acts as a weak acid. C.R. Harington.

Glycerophosphate fission by means of kidney
phosphatase and its activation. H. Erdtman
(Z. physiol. Chem., 1928, 172, 182—198).—Dialysis
of a phosphatase preparation, obtained by extraction
of pig’s kidney with water and toluene and precipit-
ation with alcohol, considerably reduccs its activity.
The activator thus removed appears to be an organic
substance with high stability towards heat, alkalis, and
acids. It is present in urine and in Liebig’s meat
extract, and Is obtained from the latter in purified
form as a colourless, amorphous mass, soluble in
water and methyl alcohol, by precipitation with
baryta and treatment with lead acetate.

C.Hollins.

Liver esterase, its purification and stability.
H. Kraut and H. Rubenbauer (Z phySIOl Chem.,
1928, 173, 103—117).—Pig’s liver is dried with
acetone and ether and the dried powder extracted
with 40 times the volume of 0-025Ar-ammonia. The
extract is dialysed against running water for 3 days,
with slight loss of enzyme. The contents of the
dialyser are filtered, and certain impurities, together
with some 30% of the esterase, are adsorbed from the
acidified (O-OliV-acetic acid) solution first with kaolin,
and then with aluminium hydroxide. The remaining
purified solution is evaporated in a vacuum to one
quarter of its bulk, keeping the reaction of the fluid
neutral throughout with ammonia. There is a 15—
20% loss of activity during this operation. After
filtering through kieselguhr, a small quantity of
aluminium hydroxide is added. Further impurities
together with some enzyme are removed thereby.
The solution is then rendered acid (0-O1Ar-acetic acid)
and kaolin added. This now adsorbs 80% of the
remaining enzyme. After elution with 0-25N-
ammonia, the enzyme solution is again rendered acid
and adsorbed on aluminium hydroxide, from which
it is again eluted by ammonia to give an enzyme
preparation which may possess 650 times the activitv
of the dried liver per g. of dry weight. The
enzyme gives now no jMillon’s reaction.

In strong contrast to the esterase of the original
dried tissue, which even after months retains the
greater part of its activity, the purified enzyme is
very unstable, losing 50% of its activity in a single
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day, and becoming completely inactivated in eight
weeks, H.D.Kay.

Configurational specificity of esterases in
various stages of purification. R. Wirtstatter,
E. Bamann, and J. Waldschmibt-Graser (Z
physiol. Chem., 1928, 173, 155—168).—Esterases
derived from the pancreas, stomach, and liver of the
pig have been investigated, using ethyl r-mandelate
and r-phenylchloroacetato as substrates. In no case
has it been found possible, by purification, to alter
the original optical selective power of the enzyme
for one or other of the two optical isomerides in the
substrate. Configurational specificity is thus most
probably an attribute of the enzyme itself, and not
of associated impurities. For an equivalent total
amount of hydrolysis the specific rotation of the
product increases with increasing purity of gastric
esterase. The esterases of corresponding organs in
different animal species are not necessarily the same.
Thus the gastric esterase of the dog gives the dextro-
rotatory acid first when acting on ethyl r-phenyl-
chloroacetate, but that from the pig gives first the
Z-isomeride.  Using a number of different racemic
esters, the stereochemical identity of two or more
esterases may be tested. H. D.Kay.

Asparaginase. W. F. Geddes and A. Hunter
(J. Biol. Chem., 1928, 77, 197—229).—Asparaginase
has been prepared from yeast and from calf liver.
From the former source the enzyme is best extracted
by water or 50% glycerol from the dried and pow-
dered material, at pn 7-0. Treatment of the aqueous
solution with alcohol or acetone causes inactivation
of the enzyme; the latter is adsorbed by ferric
hydroxide and by kieselguhr, but cannot be satis-
factorily recovered from the adsorbate. It is also
precipitated at 4-5. The enzyme is most con-
veniently concentrated by precipitationwithsafranine;
the activity of preparations so obtained is greatest
at pa 7-9—8-1, and is limited to the hydrolysis of the
amide-nitrogen of asparagine and of glutamine. The
course of the enzymic hydrolysis is not that of a
unimolecular reaction but is expressed by an equation
of the same form as that given by Michaelis and
Menten (A., 1913, i, 540) for the action of invertase
on sucrose. C.R. Harington.

Plant proteases. R. Witistatter. X. Mode
of action of yeast polypeptidase. W. Grassmann
and H. Dyckerhoff (Z. physiol. Chem., 192S, 175,
18—37).—By fractional adsorption of yeast proteases
on alumina a dipeptidase and a polypeptidase may
be completely separated. The latter is unable to
attack dipeptides, but breaks down tri- and tetra-
peptides. d/-Leucylgiycylglycine is hydrolysed by
veast polypeptidase almost quantitatively into dl-
ieucine and glyeviglycine; glycylglycyl-Z-leucine
similarly gives glycine and glycyl-Meucine with no
trace of leucine. From r/Z-leucyldiglycylglyeine the
polypeptidase liberates (//-leucine and diglycylglycine,
and from triglycylglycine glycine and diglycylglycine.
In the presence of leucine the tripeptide, diglycyl-
glycine, is protected from attack. In each case the
amino-acid linked through its carboxyl group
is removed. Benzoylglycylglycine, benzoyldiglycyl-
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glycine, and (3-naphthalenesulphonylglycyl-Z-tyrosiue
are unattacked by yeast polypeptidase.
C.Hollins.

Plant proteases. Il. R. Witistatter and co-
workers. Specificity of yeast peptidases. W,
Grassmann and H. Dyckerhoff (Ber., 1928, 61, [”'],
656—670).—Observations are recorded on the action
of yeast dipeptidase, polypeptidase, and protease on
a number of peptides. In all the eases examined, the
dipeptides behave exclusively as substrates of di-
peptidase, whereas the higher peptides without
exception are hydrolysed by polypeptidase. The
presence of a free carboxyl group in the position
characteristic for normal dipeptides appears essential
for susceptibility of the substrate to yeast dipeptidase.
Amides of dipeptides, including the tripeptides and
higher polypeptides, deearboxylated peptides, and
dipcptides such as glycyl-fS-aminobutyric acid, in
which the carboxy-group has an unusual position
with respect to the peptide linking, are without
exception resistant to homogeneous yeast dipeptidase
(which thus differs from intestinal erepsin), whereas
the clipeptide esters cannot be investigated owing to
their instability under optimal conditions of activity
of dipeptidase. The attack of yeast polypeptidase
appears to occur by reason of the presence of a free
amino-group in the substrate. Hydrolysis of tri-
and tetra-peptides by the enzyme invariably and
exclusively occurs in such a manner that the peptide
linking at the amino-end of the peptide chain is
ruptured. In conformation it is noted that benzoyl-
diglycylglycine is not hydrolysed by polypeptidase.
The presence of a free carboxyl group appears unneces-
sary for susceptibility to yeast polypeptidase;
hydrolysis of tripeptide esters takes place initially
at the peptide linking and only towards the end of the
change does the ester hydrolysis assume considerable
proportions. Unexpectedly, esters of dipeptides are
hydrolysed by yeast polypeptidase as rapidly as
similarly constituted tripeptides and reaction occurs
mainly (almost exclusively at its commencement)
at the peptide linking. This is also true for the
amides of dipeptides. Esterification, amidation, and
lengthening of the peptide chain at the carboxyl group
transform a dipeptide from a substrate for dipepticlase
into one for polypeptidase. The proximity of a free
carboxyl group to the peptide linking hinders the
attack of polypeptidase. H. Wren.

Specificity of peptidases. IlI. Comparison
of the peptide-sugar condensation with the mode
of action of erepsin. E. Waldschmibt-Leitz and
G. Rauchalttes (Ber., 1928, 61, [B], 645—656).—
The condensation of dextrose with peptides, which
shows many points of similarity with the action
between aldeliydic sugars and simple amino-aeids
(stoieheiometric course of the change, dependence on
concentration of the components), differs remarkably
from the latter reaction in its relationship to the
hydrogen-ion concentration. This corresponds, at

any rate approximately, with the difference in
electrochemical character between peptides and
amino-acids, since glycylglvcine or leucylglycine

condenses most readily with dextrose at pa 8-0 and
only to ail inappreciable extent at 90, whereas the
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action between the sugar and glycine or alanine
becomes appreciable only in a more alkaline medium.
The pu curve for the hydrolysis of glycylglycinc by
intestinal erepsin coincides within the limits. of
experimental error with that of the rate of con-
densation of glvcylglycino with dextrose. It appears
therefore justifiable to assume that the peptide reacts
with similar groups in each case and that the union
of peptide and erepsin is similar to that of peptide and
aldose and hence is due to a free aldehydic group of
the enzyme. In confirmation, it is observed that
corresponding with the indifference of acylated
peptides towards erepsin their condensation products
with dextrose are not decomposed by the enzyme.
No diminution of susceptibility is observed in the
case of Isevulose, which does not condense with
peptides. Further support of the view that the
power of erepsin to unite with the substrate depends
on a free aldehydic group is found in the comparison
of the condensibility of simple amino-acids with their
restrictive capacities towards the action of erepsin;
the condensibility of glycine and alanine and their
restrictive action towards enzymic hydrolysis of
peptides increases with increasing alkalinity of the
solution. It appears that the hydrogen ions in the
preceding case affect the rate of union of enzyme and
substrate and not its rate of decomposition and that
the velocity of erepsin action is conditioned by the
rate of formation of the enzyme-substrate compound.
The mechanism of the action of erepsin therefore
differs fundamentally from the enzymic hydrolysis
of sucrose. ' H. Ween.

Specificity of animal proteases. XIIl. Speci-
ficity and mode of action of erepsin, trypsin, and
trypsin kinase. E. Watdschmidt-Leitz and w.
Krein (Ber., 1928, 61, [B], 640—645; cf. this vol.,
550).—The behaviour of intestinal erepsin and
trypsin kinase towards j3-naphthalenesulphonylgly-
cvltyrosine, glycylglycinecarboxylic acid, carbethoxy-
glyeyl-leueine, carbethoxypentaglycine, acetylglycyl-
glycine, acetylphenylalanylalanine, benzoyl-di-, -tri-,
-tetra-, and -penta-glyeine, phthalyldiglycine, glycyl-
leucineamide, tetragiycineamide, and carbethoxy-
tetraglycineamide has been investigated. Introduc-
tion of acyl groups into dipeptides renders the latter
incapable of hydrolysis by erepsin and hydrolysable
by trypsin, apparently without dependence on the
nature of the amino-acid residue in the peptide. Con-
version of the carboxyl group of peptides into the carb-
oxylamido-group, like esterification, does not affect
the behaviour towards erepsin, whereas simultaneous
acylation again causes immunity to the hydrolysing
action of the ferment. Hydrolysis of carbethoxyglv-
cyl-leucine and acetylphenylalanylalanine by trypsin
is not accelerated by activation of the latter with
enterokinase, whereas this is notably the case with
¢-napththalenesulphonylglycyltyrosine. H.w ren.

Ihactivation of trypsin by Rdntgen rays of
different hardness. K. Rothstein (Amer. J.
Roentgenol. Rad. Therapy, 1927, 18, 528—536).—
-llie effect on buffered trypsin solutions, pa 5-42, is
an exponential function of the ionisation dose, and is
nnpendent of the wave-length between 0-18 and
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Invertase. 1. Preparation and purification
of the enzyme. B.N. sastriand R. V. Norris (J.
Indian Inst. Sci., 1928, 11.4, 1—13).—Washed

brewer’s yeast (10 Ib.) was allowed to autolyse with
twicc its weight of water at the ordinary temperature
in presence of toluene. The filtered autolysate is
stablo if kept under toluene. After concentrating
by freezing out about half the water, 5 litres of the
liquid were treated with 500 g. of purified kaolin,
which selectively adsorbs impurities. To each 640
c.e. ofthe cleared liquid, 400 g. of ammonium sulphate
wore added, the whole was shaken for 30 min., and
keptat0°for30hrs. The precipitate was centrifuged,
washed twice with saturated ammonium sulphate
solution, and extracted with successive small quanti-
ties of water, totalling about 560 c.c. This solution
was dialysed in collodion bags in distilled water for
3 days at 0°, the solution diluted to 1 litre, and the
enzyme was adsorbed on alumina cream equivalent
to 1 g. of A1203. The alumina after two washings
with distilled water was shaken with 180 c.e. of 1%
disodium phosphate solution in 1% aqueous glycerol
for 30 min., the liquid filtered through kieselguhr,
and again dialysed for 72 hrs. Three preparations
yielded products giving Willstatters “ time values ”
of 0-91,0-80, and 1-10 min., respectively. E. E.Day.

Cell-free fermentation. A.Lebedev (Z physiol.
Chem., 1928, 173, 89—102).—Partly polemical.
The claim of Kostytschev, Medvedev, and Sysojeva
(A., 1927, 902) that cell-free fermentation does not
exist is criticised. Different samples of the same
dried yeast yield on maceration extracts of approxim-
ately the same fermentative power, whether few or
many cells pass through the filter-paper. The fer-
mentative power of such extracts depends to a large
extent on the conditions under which the yeast is
dried, and is usually less in extracts made from dried
yeast which contains a relatively largo number of
living cells. The evidence against Kostytschev’s
view is overwhelming. H.D. Kay.

Comparison of the fermentability of the zymo-
hexoses. Glycogen and starch. J. Leibovitz
(Z. physiol. Chem., 1928,173, 84—88).—The ferment-
ation of the polysaccharides is much slower and less
complete than that of dextrose and sucrose. It is
unlikely, either in fermentation by yeast or in glyco-
lysis by muscle, that a direct degradation of the
polysaccharides occurs. J. Stewart.

Alcoholic fermentation. XIV. Fermentation
of polyhydric alcohols by yeast. s.Kostytschev
and V. Faermann (Z. physiol. Chem., 1928, 173,
72—79).—Mannitol and glycerol are disrupted
to carbon dioxide and alcohol by yeast only when
abundant oxygen is available. This indicates that
yeast is able to activate the hydrogen of a hydroxyl

group. J- Stewart.
Alleged co-enzyme for oxidoreductase of
yeast. A. Lebedev (Z. physiol. Chem., 1927, 172,

255—276).—Neither the reducing enzyme of yeast,
prepared by the author’s method (A., 1926, 1061),
nor the reducing enzyme of milk, prepared by the
method of Sbarski and Michlin (A., 1926, 977), is
dependent for its activity on the presence of a



co-enzyme. What has hitherto been regarded as a
co-enzyme is, in fact, a mixture of oxidisable materials
which can bo separated from boiled yeast extract
by precipitation with alcohol. On dialysis the
enzyme loses part of its activity which cannot be
restored by addition of boiled yeast extract. After
long-continued dialysis the activity of the oxido-
reductasc solution may slightly increase, possibly
owing to the removal of inhibitory substances. Yeast
oxidoreductase is probably protein in nature, or
associated with a protein carrier. H. D. Kay.

Co-zymase requirement of yeast in the fer-
mentation of hexosemonophosphate and hexose-
dipbospbate. A. Gottschaik (Z. physiol. Chem,,
1928, 173, 184—187).—The fermentation of hexose-
monophosphate (Robison) by dried bottom yeast
requires larger amounts of co-zymase than does the
fermentation of hexosediphosphate (Harden and
Young), but not as much as an equivalent amount of
dextrose. It is concluded therefore that this hexose-
monophosphate is not an intermediate product
formed from the hexosediphosphate, and it is sug-
gested that from the latter a labile hexosemono-
phosphate (fructosemonophosphate ?) is first formed.

. Wormall.

Production of a yeast-growtb stimulant by
heating media under pressure. E. |I. Fuimer
and B. Huesseimann (lowa State Coll. J. Sci., 1927,
1, 411—417).—Sterilisation of media C and D (cf.
A., 1921, i, 292) produces a stimulant for the growth
of Saccharomyces cerevisice; the stimulation is not
due to change of piL Chemical Abstracts.

Intracellular hydrogen-ion concentration. 1.
Method. IlI. Entamaibu histolytica and E.
coli. J. ogawa (Proc. Imp. Acad. Tokyo, 1928, 4,
76—78, 79—81).—I. The intracellular hydrogen-ion
concentration is determined by a slight modification
of Schmidtmann’s method (injection of indicator
into the cell) and the results are compared with those
obtained by Graff’s method. The intracellular pa of
animal tissues decreases fairly rapidly after they have
been removed from the body.

1.
of E. coli usually lies between 6-0 and 7-0.

W. 0. Kermack.

Detection of hydroxylamine. J. Blom (Bio-
chem. Z., 1928, 194, 385—391).—Hydroxylamine
(down to OOOOI g. litre) may be detected colori-
metrically by means of p-bromonitrosobenzene and
a-naphthol. P. W.

Formation of hydroxylamine by the reduction
of nitrates by micro-organisms. J. Biom (Bio-
ehem. Z,, 1928, 194, 392—409).—The formation of
hydroxylamine in culture media is detected by the
author’s method (see preceding abstract) and in
presence also of acetone, the amount of acetoxime
is greatly increased. The mechanism of the reaction
is discussed. P.W.

Quantitative metabolism of paratyphoid-Ili
bacillus, B. coli, and Ji. pyocyaneus. F. Fried-
LEIN (Bioehem. Z., 1928, 194, 273—291).—The
smallest amounts of a number of substances necessary
to produce luxuriant growth of the three bacteria in

The pn of the protoplasm of E. histolytica and

Clutterbuck.

Clutterbuck.
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24 hrs. on a lactic acid-ammonia medium are deter-
mined and the quantities of these substances required
for an optimal synthetic nutritive medium are
tabulated. Potassium, sodium, and chlorine are
unnecessary to maintain life when omitted singly
from mediacontaining the other two, whilstmagnesium
and sulphur, although unnecessary, stimulate growth.
Carbon, nitrogen, and phosphorus are necessary for
life. Sodium lactate is as good a source of carbon
and energy as dextrose or succinate. Ammonium
chloride is as good a source of nitrogen as the sodium
salt of asparagine. P. W. Ciutterbuck.

Physical chemistry ofd’Herelle's phenomenon.
K. von Angerer (chtr. Bakt. Par., 1927, 1, 104,
261—262; Chem. Zentr., 1927, ii, 2685).—The
association of the bacteriophage and bacteria accords
with the adsorption laws. The exponent I[n of the
adsorption isothermal is 0-75—0-80. Only ata certain
large concentration of the bacteria in the course of
growth is the lysin, at first free, combined.

A. A Eldridge.

Behaviour of d'Herelle’s |lytic principle
(bacteriophage) towards collodion membranes
and in distilled water. L. viirra (Folia clin. chim.
microscop., 1926, 1, 52—57; Chem. Zentr., 1927, ii,
2685).—The lytic principle behaves like a colloid with
large micelles. It does not pass a collodion filter.
In distilled water the active bacteriophage can be
isolated, and is apparently visible with an ultra-
microscope. A A Eidridge.

Antigenic properties of the distillates of certain
bacterial cultures. Z. Jermotjewa (Z. Immuni-
tatsforsch. exp. Ther., 1927, 53, 101—111; Chem.
Zentr., 1927, ii, 2684).—Cultures of cholera and
other vibrios were distilled with magnesium oxide,
and the ability of the distillate to produce bacteriolytic
and complement-binding antibodies in the serum
was investigated. Diphtheria toxin was similarly
studied. A. A Eldridge.

Antigenic properties of anatoxin. M. Isabo-
tinski and V. Gitovttch (Zhur. exp. Biol. Med,,
1927, 4, S44—S49).—The combining power of ana-
toxin is of greater importance in determining its
immunising effect- than its precipitability. Addition
of neutralised formaldehyde to the toxin diminishes
the antigenic activity of the anatoxin.

Chemical Abstracts._

Physico-chemical nature of diphtheria toxin
and anatoxin. V.Kutikov and X. Smirnov (Zhur.
exp. Biol. Med., 1927, 4, 833—841).—Diphtheria
toxin shows a wide precipitation zone with increasing
acidity, and a narrow zone of maximum toxicity of
the precipitate. Factors influencing the toxicity are
discussed. It is possible to prevent the heat inactiv-
ation of the toxin by means of substances which
interfere with the coagulation and adsorption on the
protein particles. Chemical Abstracts.

Non-colloidal cryptotoxic substances. H.
Vincent (Compt. rend., 192S, 186,1175—1177).—The
addition of sodium salts of mono- or di-carboxylie
acids of the benzene series, non-colloidal in character,
even in small quantities, to lethal doses of tetanus
toxin renders the latter inactive, especially after 2
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or 3 days’ contact at 39°. Sodium salieylato is
especially active in this respect. An amount of toxin
corresponding with 200—400 lethal doses may be
injected into a guinea-pig after addition of sodium
salicylate, and the injections repeated with larger
doses so that the animal becomes accustomed to the
poison. The effect of adding varying amounts of the
salt to the toxin is described. Successive doses render
the blood of a rabbit antitoxic. Sodium salicylate
likewise destroys the lethal powers of malignant
cdema toxin injected into the blood-stream of a
rabbit. Sodium benzoate, hippurate, butyrate,
pyruvate, and mucate possess the properties of sodium
salicylate to a lesser degree. J. D. Furton.

Prolonged storage of bacteriological nutrient
media. W. Pran1 (Z Unters. Lebensm., 1927, 54,
371—373).—In order to prevent the drying of the
medium during prolonged storage, the test-tube
containing it is inserted plug first into a larger test-
tube, 5cm. longer. A plug 1cm. thick is inserted into
the larger test-tube against the end of the inner tube,
then a suitable disc of writing paper, followed by
another plug of cotton wool similar to the first.
During sterilisation the outer tube has its mouth
downwards. Whenthe medium has cooled, the mouth
of the outer tube is turned upwards, and the outer
plug is soaked through to the paper disc with a gelatin-
salicylic acid solution (containing 1% of salicylic acid).
The inner surface of the glass, in contact with the plug,
is thoroughly moistened with the solution. A cork,
previously dipped in the same solution, is inserted in
the mouth of the test-tube. For long storage periods,
the projecting part of the cork, and the adjacent glass,
may be coated with paraffin. The same process may
be applied in the incubation of inoculated tubes under
constant moisture conditions. A simple device allows
the application of the method to tubes containing a
liquid medium. W. J. Boyd.

Destruction of chloroform by animal putre-
faction. G. Sensi and D. Siri (Annali Chim. Appl.,
192S, 18, 78—S6).—By means of Lallemand and
Duroy’s method it is shown that chloroform does
not prevent animal putrefaction. Chloroform was
gradually destroyed as a result of the putrefaction of
flesh and was not detectable after the lapse of 52 days.

T. H. Pope.

Absorption and disinfection. |. G. Locke-
mann and H. Picher (Z Hyg. Infect.-Krankh., 1927,
108, 125—145; Chem. Zentr., 1928, i, 223).—A
comparative stud}' of the absorption of silver and
mercury salts on textile fibres and their disinfecting
power. A. Eldridge.

Toxic effect of some metals and alloys on
bacteria. G. Tammann and W. Rienacker (Z
anorg, Chem., 1928, 170, 288—300).—The poisonous
action of various metals when immersed in nutrient
media inoculated with B. coli communis, B. brassicce,
B. gossypii, Sarcina agilis, or Pénicillium glaucum has
been investigated by observing the size of the
organism-free areas round the metals after incubation.
The action of some salts has also been examined. Of
the metals used, mercury, copper, nickel, cobalt, and
antimony have the greatest effect, zinc and cadmium
are less toxic, and aluminium, chromium, manganese,
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iron, bismuth, gold, and platinum have little or no
action. Silver ions first begin to exert a poisonous
effect at concentrations of 1x 10~5—1X10-8, but
even over this range the action is extremely variable,
and the sensitivity of the organisms also varies from
time to time. Copper salts, on the other hand,
display a fairly sharp limit of toxicity at about
5 x 10~3 g.-atom/litre. Observations have also been
made with alloys of copper or silver with varying
amounts of gold, the results indicating that the present
method is not suited for the investigation of the small
amounts of metals given off by alloys. The size of
the sterile areas round the metals is, in fact, too much
influenced by purely secondary factors.
R. Cuthill.

Photo-biological action of light. J. Rister, A.
Phitibert, and J. Courtier (Compt. rend., 1928,
186, 1152—1154).—No bacteriophage is obtained by
the addition of the filtrate of a culture of organisms,
previously killed by the action of light in the presence
of fluorescent dyes, to a similar living culture. B.
tuberculosis is partly destroyed by the light of the neon
lamp in the presence of many dyes (especially those of
the pinacyanol class). The great bactericidal action
of the light produced by the electrical volatilisation of
aluminium wire is described. G.A.C. Gough.

Analysis of an insulin preparation containing
40 units per mg. A. Boivin and R. Guillemet
(Bull. Soc. Chim. biol., 1928, 10, 415—421).—The
activity of insulin from ox pancreas could not be
raised above 20 units per mg. by the picrate method
(A., 1923, i, 967) owing probably to the continuous
contamination by extraneous proteins. By repeated
precipitation at pn 5 with hydrochloric acid and
sodium acetate, a non-crystalline sample (40 units of
activity; maximum) was obtained which gave the
following values : C, 51-8; H, 5-8; 0,25-4; N, 14-0;
S, 2-96; ash, 0% (microanalysis).

G. A. C. Gough.

Acétylation of insulin. K. Freudenberg and

W. Dirschert (Naturwiss., 1927, '15, 832; Chem.
Zentr., 1928, i, 211). A. A. Eldridge.
Insulin. 1l.  Acétylation of insulin. K.

Freudenberg and W. Dirscherl (Z phySIOl Chem.,
1928, 175, 1—17)—When insulin, precipitated from
methyl alcohol by benzene, is treated with pyridine
and acetic anhydride at 0° for 3 hrs., it yields
an acetyl derivative (3—4% Ac) which is almost
inactive. By the action of 0-03A7-alkali at 1—3° for
24 hrs. (conditions under which insulin is unattacked)
acetylinsulin is converted into a “regenerated ”
substance (0-8% Ac) three to five times as weak as
insulin, which, however, loses only 20% of its activity
by a second acétylation and hydrolysis. If insulin is
assumed to be a single individual, acétylation in the
first place probably attacks hydroxyl, amino-, and
imino-groups, and only acetoxy-groups arc hydrolysed
by the dilute alkali ; the ATaeetyl present constitutes

less than 1% of the acetylinsulin. The *re-
generated ” substance is much more stable to
alkali than is insulin. C. Holttins.

Action of insulin on the utilisation of carbo-
hydrate by the starving animal. B. Ferstner
(Biochem. Z., 1928, 194, 422—440).—Injection of
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insulin into starving, curarised, artificially respiring
dogs is accompanied by a moderate increase in oxygen
utilisation, but change of respiratory quotient,
indicating increased utilisation of carbohydrate, does
not occur. P. W. Cilutterbuck.

Effect of insulin on amino-acid content of
blood. J. M. Luck, G. Morrison, and L. F.
Witbur (J. Biol. Chem., 1928, 77, 151—156).—
Administration of insulin lowers the amino-acid
nitrogen of the blood, the molecular decrease of the
amino-aeids being almost as great as that of tho sugar;
the decrease in the amino-acids appears not to be a
secondary effect of the hypoglycsemia.

0. R. Hartngton.

Distribution of lipins in normal and abnormal
liver tissue. Il. Effect of insulin on lipins of
rabbit liver. E. R. Theis (J. Biol. Chem., 1928,
77, 75—80).—Prolonged administration of insulin to
rabbits causes a decrease in the total lipins of the
liver; the livers of animals Killed shortly after
injection of insulin show a relatively greater decrease
in the phospliolipin fraction. C. R. Harington.

Action of pepsin and trypsin-kinase oninsulin.
A. Harteneck and W. Schulter (Z phySIOl Chem.,
1927, 172, 289—299).—Both pepsin and'trypsin (the
latter purified by adsorption on alumina, and activ-
ated by enterokinase) inactivate insulin when the
mixtures are allowed to digest at suitable hydrogen-
ion concentrations. The enzymic inactivation of
insulin isirreversible. Its rate depends on the amount
of enzyme used. An increase in amino-nitrogen
(formol titration) indicates that the insulin (or tho
accompanying protein) suffers hydrolysis.

‘H. D. Kay.

Recovery of a pancreatic secretory excitant
by vivi-dialysis of the circulating blood. H.
Nechetes and R. K. S. Lim (J. Physiol.,, Proc.
Physiol. Soc., 1927, 64, xxviii—xxix).—The presence
of a pancreatic excitant in the circulating blood is
proved, and preliminary experiments on its separation
by vivi-dialysis have been performed.

A. A. Eildridge.

Influence of thyroid alone and of thyroid
administered together with nucleic acids on the
growth and longevity of the white mouse. T. B.
Robertson (Austral.J. Exp. Biol., 192S, 5 ,69—88).—
The daily administration of 1-5 mg. of desiccated
thyroid tissue to white mice accelerates early growth
and diminishes the life-duration period by 17%. The
combined effect of the administration of thyroid and
either thymus- or spleen-nucleic acid appears to be
approximately additive. E. A Lunt.

“ Antithyroidin (moebius).” A. Gurber and
0. GESSNER (Arch. exp. Path. Pharm., 1928, 129,
370—379).—The active principle of “ Antithyroidin-
moebius ” is insoluble in alcohol and ether, stable
when illuminated or heated to 56°, non-dialysable,
and is precipitated practically entirely with the
euglobulin fraction of the protein, from which it
cannot be separated. Further, normal sheep serum
contains a substance inhibiting the metamorphosis of
tadpoles, but it is less active than “ Antithyroidin-
moebius.” Phenol 1:20,000 to 1 :40,000 accelerates
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the metamorphosis of tadpoles under t'he influence of
therId .\W. 0. Kermacic.

Insects as test animals in vitamin research.
I. Vitamin requirements of the flour beetle,
Triboliinn confusion, Duval. M. D. Sweetman
andL.s.Paimer (J. Biol. Chem.,, 1925, 77, 33—52).—
The above insect could be reared on a diet lacking fat
and fat-soluble vitamins and vitamin-C; vitamin-/?
was, however, necessary to growth, and was present
in considerable amount in the bodies of the larvse.

C. R. Harington.

Hydrogenation of sterol-free unsaponifiable
m atter of cod-liver oil. |. Z. Nakamiya and K.
Kawakami (Bull. Agric. chem. Soc. Japan, 1927, 3,
62—66).—H ydrogenation of biosterin (vitamin-4)
yielded nonacosane, batyl alcohol, octadecyl alcohol,
palmitic ester, myricyl alcohol, and an unidentified
saturated alcohol. Chemical Abstracts.

Mode of action of vitamin-If. H.Bierry and M.
Kotimann (Compt. rend., 192S, 186, 1062—1064).—
When the external secretion of the pancreas is
suppressed the islet tissue hypertrophies. A
similar phenomenon is observed in pigeous suffering
from beriberi, but ingestion of small quantities of
vitamin-jB in such cases maintains the normal balance
of the functions of the pancreas. Similarly a condition
of hyperglyciemia is developed in pigeons which have
been deprived of the vitamin, but is removed by
subsequent injection of the vitamin. It is concluded
that vitamin-/? exerts a stimulating action on the
glands both of internal and external secretion.

J. W. Baker.

Differentiation between vitamins-/~ and -By
H. M. Evans and G. 0. Burr (J. Biol. Chem., 1928,
77, 231—240).— The concentrate tikitiki prepared
from an alcoholic extract of rice polishings (Wells, B.,
1922, 77a) contains almost exclusively vitamin-/?j;
it is also found that commercial maize-starch and
commercial caseinogen both contain appreciable
amounts of vitamin-/?,. C. R. Harington.

Avitaminosis. Behaviour of some blood fer-
ments in avitaminosis. Antitryptic action of
serum in experimental avitaminosis. F. Gen-
tire (Arch, fisiol., 1927, 25, 21—32, 33—42; Chem.
Zentr., 192s, i, 87).—In pigeons (with experimental
beriberi diet) and guinea-pigs (with diet free from
vitamin-C) the glycolytic power of the blood is
decreased; in hunger the blood glycolysis is greatly
increased. The catalase value for guinea-pigs (on a
scorbutic diet) sinks at first, and then gradually rises
to and above the normal. With pigeons fed with
polished rice there is a considerable rise in the anti-
tryptic ferment content, with a fall on the appearance
of symptoms. W.ith guinea-pigs there is an increase
of tryptic ferment on a scorbutic diet, and a
diminution in hunger. A. A Eirdridge.

Avitaminosis and autoclave-sterilised food.
G. Guerrini (Biochim. terap. sperim., 1927, 14,
22—35; Chem. Zentr., 1928, i, s7).—Sterilisation of
food in an autoclave effects changes, additional to
the destruction of vitamins, which cause disease in
pigeons. A. A. Eldridge.



