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Amplifier for comparison of spectra. S. Pina
de Rubies (Anal. Pis. Quim., 1929, 27, 48—56).—A
method whereby the spectrum of a mineral may be
projected simultaneously with those of its constituent
elements is described. H. F. Gitlbpe.

Theory of coupling-widening of spectral lines.
J. Holtsmark (Z. Physik, 1929, 54, 761—763).—
From considerations of quantum mechanics the width
of a spectral line is proportional to the square root of
the density of the oscillators or resonators. The
recently published work of Waibel on the casium
principal series (this vol., 479) in which the square
root law was found to be obeyed in all cases is shown
to be in error as far as calculation of the width of
lilies is concerned. After correction the results agree
with those of the present author. . The small coupling
width of emission lines found by Hasche, Pdlanyi,
and Vogt (A., 1927, 396) is explained by the small
coupling of the emitting resonators. A. J. Mee.

Emission lines in the spectrum of the solar
corona. V. Zessevitsch and V. Nikonov (Nature,
1929,123, 909—910).

Light-emission from atoms. D. G. Bourgin
adE. E. Libman (Ann. Physik, 1929, [v], 1, 1096—
1098)—A criticism of the work of Kleiber (this vol., 2).

R. A. Morton.

Physical criticism of Schrdodinger's theory of
light emission. 1. Intensity relation in the
effect of electric fields on spectral lines. |II.
Amount and frequency of optical energy. IlI.
Fundamental difficulties. J. Stark (Ann. Physik,
199 [v], 1, 1009—1024, 1025—1034, 1035—1040).—
mIt has been stated (cf. Foster and Chalk, A., 192S,
637, this vol., 616) that the relative intensities of
Stark components in hydrogen agree within experi-
mental error with the new calculations by Schréodinger.
Under precisely defined conditions, the pa-component
¢ 1 of the hydrogen line Ha is considerably more
"lteise than the pa-component ¢ 3. It is shown that
theintensity ratios for the outer components of Ila,

“ft and Hy obtained under the influence of electric
“'ds are by no means constants characteristic of the
hydrogen atom, since the values can vary over wide

depending on the conditions of experiment.
Considerable deviations from the Schrodinger values
Weobtained, and it is stated that the theory has not
wen confirmed.

Il.  For many reasons it is necessary to retain the
lfeaof a strict correspondence between the amount of
energy emitted and the frequency of the light, the
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relationship being definitely based on experience.
Sclirédinger’s theory involves the breaking up of the
elementary optical energy into any number of other
frequencies, a view which cannot satisfactorily be
reconciled with experience. Attempts to solve the
difficulty are unconvincing.

HI; Schrédingers theory is based on the assump-
tion that a stationary state can be regarded as deter-
mined by characteristic vibrations of an electric
charge distributed continuously over the space-field
of the atom. Thus the electron of the hydrogen atom
must have its mass distributed over the whole space
of the atomic field (diameter of the order 5x 10-9 cm.).
The space occupied by the electrical charge of a free
electron is very much smaller, and the idea of an
“ attenuated ” electron is open to objection from the
physical point of view. Schrdédinger bases the
equation for the stationary vibration state on the
calculation of light emission from the damping of
hypothetical oscillations, instead of an equation for
the vibration state, which, in consequence of the
damping by emission, shows a time change with
respect to amplitude and energy. R. A. Morton.

Spectrum of H,. The bands analogous to the
parhelium line spectrum. I, III, IV. O. W.
Richardson and P. M. Davidson (Proc. Roy. Soc.,
1929, A, 123, 466—488; 124, 50—6S, 69—88; cL
this vol., 616).—Il. The system with P strong,
R weak (Q-A — > 21S) is described. This system has
no Q branches and the lines do not show the Zeeman
effect, with the exception of 21420-70(3)=i?()I' —->
2". This appears to be a genuine abnormality. The
same type of alternation of intensity is met with as
in the other systems. The initial rotational levels
present a curious oscillation in the second term
difference both with m and n'. The three systems
& A— >21S(P>R), 31B — >-21A(3), and 3*0— >
2S(R>P) are compared. Five systems coming
from electronic levels with principal quantum number
4, denoted by 41A — >21S, 48 — > 215, 4I1C — >-215,
41X — > 21S, and 41? — >21S, are described. Apart
from some perturbations, these bands which come
from 4' electronic levels all show the alternation in
intensity which is so marked for all the other bands
in this spectrum. The weight ratio of alternate states
is found to be 3 to 1, as with the other systems, and
the transitions are also governed by the same rules.
The following values have been calculated: for
neutral H,, the ionisation potential is 15-381 volts,
and the heat of dissociation is 4-465+0-04 volts; for
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the hydrogen molecule ion, H2+ the heat of dis-
sociation is 2-50 volts, the vibration frequency at zero
amplitude (<0)=2280 wave numbers, and au0=60.
These values are in excellent agreement with Burran’s
computations based on the wave mechanics (K.
Danske Vid. selsk., Math-fys., 1927, 7, 14).

I11. Descriptions are given of a number of band
systems having P and R branches in which there is
not so much disparity between the strengths of the
two sets of branches as in the systems previously
described. In these systems the rotational energy
levels are remarkably close together compared with
those of the bands previously described, the differences
of the intervals increasing with to. A full account is
given of the way in which the data for the rotational
energy interval tables are obtained.

IVV. Descriptions are given of the system 10 — >
21$(vt=22S14), the progression 1(3=21S(w=21S43),
the progression starting from 4142-801 A., and the
progression 4097-433 A. L. L. Bircumsiiaw.

Para- and ortho-hydrogen. K. F. Bonhoeffer
and P. Harteck (Sitzungsber. Preuss. Akad. Wiss.
Berlin, 1929, 103—108).—A more detailed account of
work previously reported (cf. this vol., 479).

R. A. Morton.

Band systems in the molecular spectrum of
hydrogen. I. Singlet system. IlI. Triplet
system. W. Finkelnburg and R. Mecke (Z
Physik, 1929, 54, 195—214, 597—631).—I. A discus-
sion of the new measurements on the hydrogen band
spectrum by Finkelnburg (this vol., 118), Gale, Monk,
and Lee. Four band systems containing 383 lines
are distinguished.

I1. 825 lines in 60 bands have been classified and
shown to belong to the triplet system of the hydrogen
molecule. Nuclear vibration quantum numbers and
moments of inertia can be derived for the terms 235,
3sp 43/3;aud 33/) dji the bands have the 23jS-term
as their common final term and, since this is also the
initial term of the ultra-violet Lyman bands, the
latter would appear to be given by the combination
|#—274. The Balmer bands (a-, i3, y-, 8-bands),
described by Richardson as a triplet system, are
shown to be singlet.  Since most of the strongest lines
of the spectrum have now been classified, such groups
as H2+ and H3 can play only a minor part in the
emission (cf. this vol., 624).

E. B. Robertson.

Parahydrogen. K. F. Bonhoeffer and P.
Harteck (Naturwiss., 1929, 17, 321—322).—Para-
hydrogen melts and vaporises at lower temperatures
than ordinary hydrogen. On the basis of m. p.
13-95° Abs., and b. p. 20-39° for ordinary hydrogen,
parahydrogen shows pressures of 57-0 and 787 mm.
as against 53-9 and 760 mm., whilst at 760 mm. the
b. p. of parahydrogen is 20-26° Abs. The difference
between the two forms arises from the smaller (0-65%)
heat of vaporisation of the parahydrogen.

The a-system of the many-lined spectrum, emitted
by normal hydrogen, has been compared with that
from parahydrogen and striking intensity changes are
observed. R. A. Morton.

Variation of intensities in helium spectrum
with pressure and electron velocity. (Fri1.) M. G.
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Peteri and W. Elenbaas (Z. Physik, 1929, 54,
92—98).—The relative intensities of the following
helium lines have been measured, using Ilford special
rapid panchromatic plates : (a) excited in a Geissler
tube of 2-18 mm.2 cross section by 1000 volts D.C,
pressure 6-9 mm.; (b) excited in field-free space by
electrons of known velocity, 60 volts, pressure
0-045 mm. : 6678, 5876, 5048, 5016, 4922, 4713, 4472,
4438, 43S8, 4169, 4144, 4121, 4026, 3965, 3889 A. It
is found in all cases that at the lower pressure the
lines are stronger. R. W. Lunt.

Variation of the intensities in the helium
spectrum with the velocity of the exciting
electrons. J. H. Lees and H. W. B. Skinneb
(Nature, 1929,123, 836).—For high exciting velocities
the triplets vanish in intensity compared with the
singlets, whilst for low exciting velocities the singlets
are weak compared with the triplets. Further, whilst
the light of the triplets is confined closely to the
electron beam, the light from the singlets tends to
spread away from it. A. A. Eldridge.

Intensity measurements in the helium
spectrum. D. Burger (Z Physik, 1929, 54,
643—655).—The intensity relationship for 56 helium
lines has been measured, using a quartz spectrograph
and Moll microphotometer. Only one line (3889
of the principal triplet series was included, but many
lines of other series. The decrease of intensity appears
to be greater in the principal singlet series than in the
subordinate series; in all cases it is approximately
equal to that found by Bongers (Diss., Utrecht, 1927)
for the Balmer series. The ratio intensity/v4 for
corresponding lines of the singlet and triplet systerms
of the subordinate series has been determined in
many cases. For the lower terms it is found to be
greater, and for higher terms less, than the expected
value of 1:3. E. B. Robertson

New regularities in the band spectrum. o
helium. 1Il. G. H. Dieke, S. Imanishi, and T.
Takamine (Z. Physik, 1929, 54, 826—843; cf. A,
1928, 677, 1295).—A series of new helium bands is
investigated. They are mainly below 4500 A. In
wave-length. Those specially considered are the
band complex 2p—2d, at X 440 mjx; the bands of
wave-length 378 mjji and 611 m;i, and the complex
band X416 ni[i.. A. J. Mee.

Polarisation in the case of neon electron col-
lision emission and the neon canal-ray emission.
W. Hanlte and B. Quarder (Z. PhySik, 1929, 54,
819—825).—An arrangement of apparatus is described
for the polarisation of the emission due to electron
collisions in neon at low pressures, and of the emission
of the slow neon canal rays. Most of the lines showed
partial polarisation, partly parallel with and partly
perpendicular to the electron beam. As for mercury,
with increasing velocity of the colliding electrons there
was a decrease in the degree of polarisation. The
optimum for most lines lies in the neighbourhood of
20—25 volts. The results are compared with those
found for mercury, and show an agreement between
analogous lines. The canal rays also show partial
polarisation. The effect of a weak magnetic field on
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the lines is also investigated. The mercury triplet
lines, 5460-7, 4358-3, and 4046-6 A., were weakened.
A. J. Mee.
Series in the Kkrypton arc spectrum. W.
Gremmer (Z. PhySik, 1929, 54, 215—226).—The arc
spectrum of krypton has been photographed and
measured. Series have been found which correspond
with the sp combination, using Paschen’s notation,
and the krypton spectrum has been shown to be of
similar structure to those of neon and argon. 4s- and
9p-series of the 10”~-term have been worked out, and
these explain many lines of the spectrum.
E. B. Robertson.
Spectroscopic method for the proof of the
existence of unstable intermediate products in
activated gases, and its application to active
hydrogen, nitrogen, and oxygen. Z. Bay and W.
Steiner (Z physikal. Chem., 1929, B, 3,149—161).—
The method depends on the production of an emission
spectrum from the activated gas by using high-
frequency discharges with external electrodes, or
eleetrodcless ring discharges. A method involving
emission spectra is better than one using absorption
spectra, because it is much more sensitive. The
method can be used for the identification of inter-
mediate products, and to follow the concentration
changes of an intermediate product. The method is
applied to active hydrogen, in which case the inter-
mediate product is atomic hydrogen. The spectra of
active nitrogen and oxygen obtained by this method
were also investigated. Arc lines of nitrogen were
shown to be present in the spectrum of the activated
gas. A. J. Mee.

Electrodeless ring discharge with undamped
excitation. H. Steinhatjsser (Z. Physik, 1929,
54, 788—797).—The conductivity and relative spark-
ing potentials of ah’, oxygen, nitrogen, carbon dioxide,
hydrogen, helium, neon, and argon were determined
overapressure range of 0—16 mm. by the electrodeless
discharge method. The apparatus and method are
described. A direct measurement of the sparking
potential cannot be obtained by this means, but it is
possible to find relative sparking potentials by finding
the smallest current in the exciting coil that will bring
about sparking. Curves are drawn for each gas
showing (a) relative conductivity and (b) sparking
current against pressure. It was found that the
minimum sparking current coincided with the maxi-
mum value of the conductivity. For the “ base”
gesss the sparking potential is reached at a lower
pressure and has a greater value than in the ease of
the rare gases. The curves for both types of gas
dowvmaxima or minima, but in the case of the rare
gesthe maxima are not so sharp and extend over a
"ider pressure range. The effect of the life period of

electron is discussed. The life period of the
electronsin the rare gases is longer than in the “ base ”
geses, and this fact plays an important part in causing
the difference between damped and undamped
excitation. A. J. Mee.

Spectrum of doubly-ionised chlorine. K.
Majuhdar and S. C. Deb (Indian J. Physics, 1929, 3,
445—450).—An extension of the work of Bowen (cf.
A, 1928, 210). Thirty additional lines are classified,
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and are attributed to the transition 2Mn(Mz <—
N2~— Na). N. M. B1righ.

Spectra of Astitand Shin. P.Pattabhiramiah
and A. S. Rao (Indian J. Physics, 1929, 3, 437—444;
cf. Rao and Narayan, A., 1928, 929).—Tables are
given showing the relativity doublet law variations
and; a comparison of the term values in gallium-like
and indium-like atoms. Forty-one lines of Asin and
25 lines of Sbin are tabulated and classified; other
combinations involving the characteristic difference
722 in arsenic and 1668 in antimony are also given.

N. M. Brigh.

Arc spectrum of silicon. A. Fowler (Proc.
Roy. Soc., 1929, A, 123,422—439).—The arc spectrum
of silicon has been investigated with the vacuum
grating spectrograph, the arc being passed in nitrogen
at atmospheric pressure in order to extend the
observations as far as possible to short wave-lengths
and to minimise the introduction of lines of Si 1I. A
catalogue of lines from 11231 to 1600 A. is given,
including many previously unrecorded lines in the
Schumannregion. Most of the deeperterms predicted
by the Heisenberg-Hund theory have been identified,
and several series of more than two members are
available for the determination of term values. The
term 3|)3 0, representing the lowest normal state of
the Si I atom, is assigned the value 65765, representing
an ionisation potential of 8-12 volts. Comparison is
made between the triplets of Sii and P n, and except
for the 3plterms, which are relatively much greater
in P n than in Sii, the general expected similarity is
found. L. L. Bircumshaw.

Titanium band spectrum. A. Christy (Nature,
1929, 123, 873—S74)—Twenty bands, extending
from 7990 to 6270 A., have been assigned to a new
resonance system. The frequencies of the heads of
the new system are given by the expression : 14172-2,
14105-8, 14030-8, +(862-5w,-3-84)i'2)-(1003-8n"-
4-61»"2). A. A. Eldridge.

Analysis of the arc and spark spectra of
yttrium (Yi and Y 11). W. F. Meggers and H. N.
Russell (Bur. Stand. J. Res., 1929, 2, 733—769).—
The available data for the arc and spark spectra of
yttrium, including wave-length measurements, inten-
sities, temperature classes, and Zeeman effects, have
been collected and analysed. In the spectrum of
doubly-ionised yttrium, Y Hi, the number of lines is
relatively small, but they are characterised by an
enormous difference in intensity between arc and
spark lines. The series limit corresponds with an
ionisation potential of 20-4 volts for the Y ++ atom.
The spectrum of singly-ionised yttrium, Y u, shows
a larger number of lines, which can be divided roughly
into two classes. The strongest lines are formed by
combinations of low energy states with the next higher
or middleset. The second classisvery much enhanced
in passing from arc to spark. In the arc they are
faint, but in the spark they are inclined to be hazy.
This fact suggests that these high terms correspond
with higher electron orbits and are therefore especially
susceptible to Stark and pressure effects. The Y n
spectrum parallelsthat of Scn. Aterm table is given.
The ionisation potential of singly-ionised yttrium is
12-3volts. Aterm table is also given for the spectrum
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of neutral yttrium, the ionisation potential being in
this case 6-5 volts. The analyses given are supported
by measurements of the Zeeman effect. All details of
the three spectra are in agreement with Hund’s
correlation of spectral terms with electron configur-
ations. The presence of yttrium in the sun isdiscussed.
The evidence for the existence of both neutral and
ionised yttrium is conclusive, but the two sets of lines
behave very differently. It is shown that this
behaviour is what would be expected of an element
of moderate abundance and easy ionisation.
A. J. Mee.
Length of the spectral lines of a spark in
relation to the concentration of the element. A.
Occhialini (Atti R. Accad. Lincei, 1929, [yii], 9,
573—577).—With increasing resistance in the circuit
the length of lines produced in a nickel or lead-tin
spark decreases, the decrease being rather greater in
the latter than in the former case. With alloys
containing between 0 and S% Sn, the length of the
tin line at 5S00 A. increases rapidly, the increase
being more rapid the greater the capacity of the
circuit. With alloys containing between 10 and
100% Pb the length of the lead line 5609 A. increases
approximately linearly with the lead content, the in-
crease becoming less rapid the greater is the resistance
of the circuit. F. G. Tryhorn.
Intensity of spectral lines. W. Hanle (Z
Physik, 1929, 54, 852—855).—It is usually assumed
that the intensity ratio of spectral lines belonging to
one term is constant. This is the case if the total
radiation is considered, but if the collisions in one
direction only are taken into account this ceases to
be true. The intensities of two mercury lines, of
wave-lengths 3663 A. (222—31D2) and 3132 A.
(2% ,—3xD2) were compared parallel and perpen-
dicular to the direction of electron collision, and it
was shown that the intensity of the 3163 A. line com-
pared with that of the 3125 A. line was 10% stronger
parallel to the radiation than perpendicular to it.
The same was found with the 5461 A. mercury line.
The mathematics of the problem is given for the ideal
case of a rectilinear electron stream. A. J. Mee.

Excitation function of the mercury resonance
line X2537 A. W.Hanle (Z Physik, 1929,54, 848—
S51).—Apparatus for the determination of the excit-
ation function of the ultra-violet resonance line of
mercury X 2537 A. is described. The light measure-
ments were made with a photo-cell. The intensity
of the line for excitation by electron collisions is found
in relationship to the velocity of the exciting electrons.
The sharing function increases linearly at first, reach-
ing a maximum at a potential about 1-5 volts greater
than the excitation potential, after which it falls.
The results obtained agree within the experimental
error with those of Bricout (A., 1927, 1125) using a
different method. A. J. Mee.

. Zeeman effect in the spectrum of ionised neon
(Nen). C.J. Bakker (Proc. K. Akad. Wetensch.
Amsterdam, 1929, 32, 515—522).—The observed
g values arising from the 3s and 3p electrons are com-
pared with those calculated from Lande’s formula;
those of the 3s electron are normal, whilst certain
anomalous values of the 3p electron correspond with
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analogous terms in the A (ii) spectrum which exhibit
abnormal g values. H. F. Gillbe.

Second order Stark effect for H.,, H. R. von
Trattbenberg and R. Gebaubr (Z. Physik, 1929, 54,
307—320).-7—he second order Stark effect for the
fine components of Hy has been determined by
Stark’s method, using fields up to 702,500 volts/cm.
The components a0, a3, a10, a 13, - 15 and r 18
are found to undergo a slight shift, which is pro-
portional to the square of the field strength, towards
thered. Innocase dothe results agree with Epstein’s
calculations based on the Bohr theory (Ann. Physik,
1916, [iv], 51, 184), but those for the middle com-
ponent agree exactly with Schrodinger’s theory.
The higher components show systematic discrepancies
from Schrodinger’s theory, but the discrepancies
decrease for lower pressures, so that they may be due
to collisions. . B. Robertson.

Theories of the continuous X-spectrum and of
the Compton effect. E. Sevin (Compt., rend.,
1929, 188, 1245—1246; cf. this vol., 483).—A com-
ment on Decombe’s deductions (this vol., 615).

J. Grant.

Change in resonance lines through multiple
Compton effect. W. Orthmann (Z Physik, 1929,
54, 767—778).—Mathematical. A. J. Mee.

Possible existence of important exceptions to
the selection principle relative to the total
quantum number. Arspectrum of thorium.
J. Thibaitd (Compt. rend., 1929,188, 1394—1396).—
Bohr and Coster’s values of the energy of the IV-levels
obtained by extrapolation of high-frequency spectro-
graphic measurements give results for the electronic
transitions NIv—Ny and Ny—IVyi-vn hi agreement
with Thibaud and Soltan’s experimental values (A,
1927, 1000) for the abnormal A-doublets of tantalum
and tungsten, a difference of 1— 3% being found for
platinum and gold. Idei’s values (this vol., 630) give
closer agreement. Examination of the spectra of
silver, palladium, bismuth, and thorium indicates
that these levels alone among the outer levels are
likely to violate the selection principle. J. Grant.

Spectral relations between certain
electronic systems and sequences. Il. Scl,
Tiii, Vin, Criv, and Mnv. H. E. White
(Physical Rev., 1929, [ii], 33, 672—683).—Previous
work (cf. A., 1927, 601; this vol., 3) is extended to
include the spectra of Yin, Criv, and Mnv, which
closely resemble those of Sc | and Ti n, extrapolation
from the known data of which have led to the identi-
fication of terms arising from the electron configur-
ations 3d3, 3d2is, ZdHp, and 3dHd. The term values
are tabulated for the three elements in each case.
The Moseley diagram and the irregular doublet law
are used to determine the positions of doublet ancl
quadruplet levels and the location of the radiated
frequencies. The respective ionisation potentials are
approximate”® 29-6, 50-4, and 75-7 volts.

N. M. Bligh.

Perturbations in molecules and the theory of
predissociation and diffuse spectra. O. K. Riob
(Physical Rev., 1929, [ii], 33, 748—759).—When the
discrete vibration rotation absorption bands con-

iso-
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neetecl with transitions to a final electronic state of a
molecule overlap the continuous region for the tran-
sitions to another final state, some of the discrete
bands may be diffuse, and the rotation lines broad.
Using the methods of wave mechanics the width of
the line is calculated directly in terms of the perturb-
ation matrices. The total absorption over the width
of the line is also found. N. M. Bligh.

Space charge sheaths in positive-ray analysis.
E. W. Gurney and P. M. Morse (Physical Rev.,
1929, [ii], 33, 789—799).—It is shown that in the
ionising chambers used for the positive-ray analysis
of ionisation products a positive ion sheath is formed,
and concentrates the applied field near the slit.
The sheath thickness varies with the applied voltage,
the electron current, and the pressure, and by making
these variations the relative proportions of secondary
and primary ions reaching the analyser collector can
be changed. Curves are given for the sheath thick-
ness and for the various ionic currents through the
slit for several conditions in the chamber.

N. M. Bligh.
lonisation by collision in a uniform electric
field. M. J. Druyvesteyn (Z. PhySik, 1928, 52,
197—202).—Expressions are derived for the prob-
ability of ionisation by electron collisions in a gas
under a uniform electric field ; these may be used to
derive the energy loss in “ elastic ” collisions when
the electron density is accurately known.
R. W. Ltjnt.
lonisation of potassium vapour. R.W. Ditch-
burn and F. L. Arnot (Proc. Roy. Soc., 1929, A,
123, 516—536).—Experiments are described on the
ionisation of potassium vapour by which it is possible
to measure the m/e ratio for the ions produced. The
apparatus employed is similar to that used by Smyth
(A, 1924, ii, 85), and the ions are produced by three
methods : (1) by photo-ionisation, (2) by electron
impact, and (3) by the attachment of K+ ions from a
Kunsman filament (cf. A., 1926, 218). The results
are expressed by curves showing the ion current for
different magnetic fields. The curve obtained with
photo-ions is identical with that obtained with
the Kunsman filament, except that it is slightly
broader; the only ion present is li+. Important
differences are found between the results for slow
and fast electrons, probably due to the fact that the
K2+ion formed by the impact of 120-volt electrons is
more highly excited than the K2+ ion formed by the
impact of 35-volt electrons. With ions formed by
attachment definitely stable and unstable K2+ ions
are found. Estimates are given of the probabilities
of ionisation by electron impact, of the formation of
K+ and of the attachment of K+to K. The lives of
theunstable compounds are shown to be of the order
of 106 sec. The results are considered in connexion
ttith the band spectra of the alkali-metal molecules
and other optical data. It is assumed that all the
transitions of the K2and molecules are such that
the moment of inertia increases and the heat of dis-
sociation decreases on excitation.
L. L. BmCUMSHAW.

Latent carriers of electricity in the gaseous

Acharge. S. A. Ratner (Proc. Nat. Acad. Sci.,
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1929, 15, 318—323).—An investigation of the large
ionisation currents observed inside the electrodes
during some experiments onthe discharge of electricity
through gases, using special largo hollow electrodes, is
described. It is concluded that these currents are
due to metastable atoms diffusing into the ionisation
chamber and being present at a concentration higher
than 10~5. The investigation throws some light on
the phenomena observed behind a perforated cathode.
N. M. B1righ.

Increase of the sparking potential of a gas
mixture by irradiation. F. M. Penning (Proc.
K. Alcad. Wetensch. Amsterdam, 1929, 32, 341— 343).
—See this vol., 114.

Method for determination of critical potentials
and its application to mercury vapour. V.
Pavlov and (Frl.) N. Sueva (Z Physik, 1929, 54,
236-—245).— It is shown that the relative number of
slowly moving electronsin an electron beam traversing
a dilute gas will exhibit maxima whenever the acceler-
ating potential slightly exceeds a critical potential.
The relative number of slowly moving electrons is
given by the ratio (Ily—Iv+Jv)/Ir, where ly is the
electron current corresponding with a potential V at
a given gas pressure. The smaller is the value of
AF the more closely may maxima be detected; a
value of 0-2 volt was chosen for the experiments
in mercury vapour. In addition to the following
critical potentials below the first resonance potential:
0-45, 0-65, 0-95, 1-20, 1-40, 1-65, 1-80, 2-00, 2-25, 2-60,
2-85, 3-10, 3-45, 3-6, 3-85, 4-15, and 4-40 volts, new
critical potentials were observed at 5-25, 5-75, 6-05,
6-30, 7-10, 7-45, and 8-05 volts for which no corre-
sponding spectral lines are known. R. W. Lunt.

Theory of the photo-electric effect. P. Auger
(Compt. rend., 1929, 188, 1287—1289).—Sommer-
feld’s formula expressing the probability of expulsion
of a photo-electron in terms of the direction and speed
of departure and the velocity of light (“ Atombau und
Spectrallinien,” 1929) is in agreement with experi-
mental results. J. Grant.

Longitudinal distribution of photo-electrons.
A. Carrerti (Nature, 1929,123, 836—837).

Variation of the photo-electric effect with
temperature and determination of the long wave-
length limit for tungsten. A. H. Warner
(Physical Rev., 1929, [ii], 33, 815—818).—The photo-
electric current is plotted against temperature up to
1140° Abs. for carefully outgassed tungsten. A
marked increase in sensitivity was found from 800°
to 1000° Abs. The long wave-limit was found to be
2570450 A., and was independent of temperature.

N. M. Brigh.

Release of photo-electrons by X-rays from
metallic reflectors at angles bordering on total
reflexion. W. Enrenberg and F. Jentzsch (Z
Physik, 1929, 54, 227—235).—At total reflexion of
X-rays from metallic mirrors, the number of photo-
electrons emitted will be a minimum, thus furnishing a
method of determination of the angle of total reflexion.
Curves obtained from measurements on mirrors of
steel, silver, and gold are given.

G. E. Wentworth.
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Greatest speed of photo-electric electrons in
the selective sensitivity range of potassium. H.
Teichmann (Ann. PhySik, 1929, [V], 1,1069—1095).—
The Einstein equation eF=A(v—Vv0) fixes the maximal
velocity of the liberated electron. It is now shown
that for the mercury lines 436, 405, 365-5, 313, 302,
and 28041, i.e., over the region of selectivity, the
greatest speeds observed agree well with the theoretical
values. A method whereby gas-free electrodes can
be obtained by volatilisation of metal in a high
vacuum is described. R. A. Morton.

Hydrogen ions as the reason for the occurrence
of photo-electric spectral selectivity of potassium.
R. Fieischer (Physikal. Z., 1929, 30. 320—322).—
Three different methods of sensitising potassium
photo-electric cells indicate that potassium vapour
plays an essential part in effecting the increased
sensitivity. The vapour pressure of potassium at the
ordinary temperature is insufficiently large for the
effect to be realised. As a result of this treatment
combination between potassium and the hydrogen
present occurs readily, but it is not clear whether

neutral hydrogen or H+ ions are responsible. The
work of Suhrmarin (cf. A.,192S, 1068) is therefore
indecisive. R. A. Morton.

Photo-electric effect with aluminium and its
amalgams. A. Smits and H. Gerding (Physikal.
Z., 1929, 30, 322—325).—Measurements of the photo-
electric effect with active and passive iron are open
to criticism on the ground that adsorbed gases are
present. Little progress seems possible in elucidating
the physical difference between the active and
passive states by photo-electric studies of iron.
Aluminium and its amalgams present far less diffi-
culty. It is found that an amalgam containing
0-26 at.-% Hg shows a photo-electric effect four or
five times as great as that of pure aluminium. Even
the threshold wave-length is altered. From this it
is concluded that a change in the inner state of
the aluminium has occurred. Earlier work on the
influence of small quantities of mercury on the electro-
motive behaviour of aluminium yielded similar results.
The work is interpreted to mean that passive alumin-
ium is not in inner equilibrium, but is instead in a
disturbed state deficient in ions and electrons. Traces
of mercury set up the condition of inner equilibrium
in the metal and the change involves an increase in
the number of ions and electrons. This implies the
observed increase in photo-electric effect.

R. A. Morton.

Emission of positive ions from metals. H. B.
Wahtin (Nature, 1929, 123, 912).—When heated,
copper, iron, nickel, and platinum give alkali ions
only, whilst tungsten, molybdenum, and tantalum
give ions of at. wt. in agreement with that of the
emitting metal. A. A. Eldridge.

Statistics of photons. 1. I. Pracinteanu (Ann.
Sci. Univ. Jassy, 1929,15, 359—362).—Mathematical.

Test for polarisation of electron waves by
reflexion. C. J. Davisson and L. H. Germer
(Physical Rev., 1929, [ii], 33, 760—772; cf. A., 1928,
683,1173).—Measurements were made of the intensity
of an electron beam twice reflected from nickel crystal
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faces at bombarding potentials from 10 to 200 volts.
Within this range live selectively reflected beams were
observed and tested for polarisation by measuring the
current received by a collector. No variation of the
current is observed with variations of the planes of
incidence of the two reflexions. It is concluded that
electron waves are not polarised by reflexion (cf.
Darwin, A., 192S, 1300). N. M. Brigh.
Determination of the charge of positive
thermions from measurements of shot effect.
N. H. Wirtiams and W. S. Huxford (Physical Rev.,
1929, Tii], 33. 773—7SS).—The shot effect consists in
fluctuations, which can be calculated on probability
theory, taking place in the electron stream set up
when electrons evaporating from a hot metal surface
are attracted to a positively-charged electrode. A
potassium-iron oxide mixture source of positive ions
was used to investigate the shot effect of a space
current of positive ions. Results indicate that the
discharge may be properly, controlled and temperature
limited currents obtained, giving a value for the K+
ion equal in magnitude to the electron charge.
N. M. Brigh.
Effect of external fields on the polarisation of
the light in hydrogen canal rays. |. Walersteix
(Physical Rev., 1929, [ii], 33, S00—S14).—It is found
that the application of electric or magnetic fields to a
canal ray in a high vacuum causes a periodic variation
of the polarisation along the length of the beam.
Curves showing polarisation ratio against the length
of the canal ray are given for fields of varying inten-
sities and parallel and perpendicular to the beam and
to the line of vision. In some eases strong fields
increase the number of changes in the polarisation in
the length observed, and in other cases increase only
the amplitude of the variation. N. M. Biigh.

Isotope of oxygen of mass 17 in the earth's
atmosphere. W. F. Giauque and H. L. Johxstos
(Nature, 1929, 123, S31).—Of 34 lines observed by
Dieke and Babcock (unpublished), 27 are due to the
alternate rotation levels of 016018 Other lines are
considered to originate from the molecule O"O1-
Measurements of band spectra are regarded as being
more trustworthy than those with the mass spectro-
graph. The maximum abundance of the 0160b
molecule is estimated to be 1 in 104

A. A. Eldridge.

Isotope of oxygen, mass 18. Interpretation,
of the atmospheric absorption bands. W. F.
Giauque and H. L. Johnston (J. Amer. Chem. Soc.,
1929, 51, 1436—1441).—The weak band in the atmo-
spheric absorption bands for oxygen (cf. Mulliken, A,
1928, 1165) originates from oxygen molecules each
consisting of an atom of mass 16 combined with an
atom of mass 18. S. K. Tweedy.

At. wt. of phosphorus. M. Ritchie (Nature,
1929, 123, S38).—Determinations of the density and
compressibility of phosphine give 30-97(9) and 30-9S(2)
for the at. wt. of phosphorus. A. A. Eldridge.

Quantum mechanics of radioactive change.
J. Kudar (Z. Physik, 1929, 54, 297—299).—A con-
tinuation of a previous paper (ibid., 53, 61) on the
mathematical aspect of radioactivity.

G. E. Wentworth.
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Energy changes in nuclear collisions. W.
Kuhn (Z Physik, 1929, 52, 151—157).—Energy
changes associated with collisions between rapid
«-particles and atomic nuclei are discussed with
reference to the possible changes which may take
place in atoms in fixed stars. R. W. Ltjnt.

Actinium problem. G. E1sen (Z. anorg. Chem,,
1929, 180, 304—320).—An historical survey is given
of the problem of the genesis of the actinium family of
elements. All the known facts support the view that
the actinium series is derived from a radioactive isotope
of uranium, aetino-uranium, which must have at.
wt. >238. 0. J. Walker.

Production of disintegration Il-rays under the
action of the a-radiation of polonium. C
Paviovski (Compt. rend., 1929, 188, 1248—1250).—
H-rays produced by disintegration of aluminium were
demonstrated by the scintillation method and shown
to be produced by a-radiation of polonium having a
range of 3-9 or 2-4 cm. In general the results agree
with those of Rutherford, who used a-rays of 4-9 cm.
range. The maximum range of the HA particles is
48-2 cm. J. Grant.

Disintegration of aluminium. C. Pavilovski
(Compt. rend., 1929, 188, 1334—1336; cf. preceding
abstract).—Extrapolation of the curve relating the
path of the a-particles with the maximum path of the
HA"-particles they expel, shows that the lower limit
of the former is 1 cm. (cf. Schmidt, A., 1927, 494).
Bothe’s formula (A., 1928, 1302) for the maximum
path of an H-particle which holds for nitrogen was
not confirmed for aluminium, and it is inferred that
the disintegration of the latter involves a more com-
plicated mechanism. The curve relating the path of
the a-particles and the relative number of H-particles
indicates that the number of HA-particles increases
rapidly for high-speed a-particles, but is in disagree-
ment with the theoretical results of Gamow (this
vol., 234). J. Grant.

Rate of decay of polonium at different points
inthe U.S.S.R. L. N. Bogojaviensky (Nature,
1929,123, 872).—The half-value period of polonium,
kept for about 5 months in each of 18 Russian towns,
varied between 125-6 days (Tiflis) and 181-6 days
(Krasnodar), whilst the same specimens, after being
kept for 5 months at Leningrad, gave values between
1372 and 139-5 days. The phenomenon supports
Perrin's assumption of the existence of an external
souce of radiant energy which produces the radio-
adivedecay of atoms. The greatest deviations occur

places with disturbed tectonics.

A. A. Eldridge.

Newfast (3-radiation. D. Skobelzyn (Z Physik,
199 54, 686—702).—Six hundred Wilson chamber
photographs of (3particles subjected to a magnetic
fiddd of 1500 gauss showed 32 almost straight tracks.
Treir length, slight curvature, and spatial distribution
suggestidentity with electrons scattered by the cosmic
radiation. The Klein-Nishina relation is preferred
to that of Dirac and Gordon for interpretation of
absorption measurements, although predicted energy
values no longer fit with “ packing ” values. Some of
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the observed tracks are multiple. The method of
absorption measurements is discussed.
A. B. D. Cassie.
Emanation method as an aid to chemical
and physico-chemical investigations. O. Hahn
(Naturwiss., 1929, 17, 295—296).—A summary.
R. A. Morton.
Electrical detection of single corpuscular rays.
G. Ortner and G. Stetter (Z. PhySik, 1929, 54,
449—476).—The detection of corpuscular rays by
means of thermionic valves is discussed. The essential
details are a detector of high impedance and low
grid current, a linear amplifier, and a thread galvano-
meter. The arrangement was used to examine the
a-particles from radium-O. W. E. Downey.

Absorption of high-frequency radiation. E. C.
Stoner (Phil. Mag., 1929, [vii], 7, 841—858).—The
results of Ellis and Wooster (A., 1925, ii, 923; 1927,
606) on the j3-rays and the heating effect of the y-rays
have been used in the determination of the intensities
of the y-rays of radium-5 and -G. On the basis of
these results it is shown that the number of impulses
observed by Kovarik (A., 1924, ii, 447) is greater than
the number of y-ray quanta emitted by the dis-
integrating atoms. The results of Ahmad (A., 1924,
ii, 440, 582; 1925, ii, 923) on the absorption of
y-rays are used to deduce y-ray absorption coefficients
and the values so obtained agree closely with those
calculated from the formula of Klein and Nishina.
Some apparently anomalous results of Ahmad are
attributed to secondary scattering effects. The most
penetrating cosmic radiation observed by Milliltan and
Cameron, having an absorption coefficient of 0-04 m.-1,
has a wave-length, calculated from the Klein-Nishina
formula, corresponding with the electron-proton
annihilation wave-length. A. E. Mitchell.

Existence of radioactive recoil ions of high
mobility. L. L. Loeb and L. B. Loeb (Proc. Nat.
Acad. Sci., 1929, 15, 305—310).—From experiments
made using a Rutherford alternating-current method
it is concluded that the existence of Erikson’s high-
mobility radioactive recoil ions formed from recoil
atoms of radium, thorium, and actinium emanations
is very doubtful, and at present unconfirmed.

N. M. B1righ.

Hydrogen-ion wave function. V. Guillemin,
jun., and C. Zener (Proc. Nat. Acad. Sci., 1929, 15,
314—318).—Mathematical. N. M. Brigh.

Why no hydrogen nuclei are emitted in radio-
active changes. A. von Grosse (Z. Physik, 1929,
54,764—766).—Mathematical. Using Einstein’s rela-
tivity relationship and Aston’s curve (packing
fractions plotted against at. wt.) it is shown that in
consequence of the large packing fraction of the
hydrogen nucleus it would be possible for it to be
emitted only if there were a large absorption of energy.

A. J. Mee.v

Penetration of polonium into lead. (M1ie.) E.
Montel (J. Phys. Radium, 1929, [vi], 10, 78—80).—
When a drop of a slightly acid solution containing a
little polonium was placed on a thin lead plate, pressed
down on a photographic plate, the polonium pene-
trated the lead. By using lead plates containing
large crystals it is concluded, from the shape of the
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image, that the active material traverses the plate by
passing between the crystals, the acid assisting by-
chemical action. J. L. Buchan.

Fine structure of tbe magnetic spectrum of the
a-rays from thorium-C. S. Rosenblum (Compt.
rend., 1929, 188, 1401—1403).—The Danysz focal-
isation method for the study of (3-spectra has been
applied to a-rays from thorium-O. Two very intense
and almost coincident rays and two feebler isolated
rays were observed in the magnetic spectrum for a
field of 36,000 gauss. The results were independent of
the nature and position of the radioactive source, of
the degree of vacuum (0-1—0-001 mm.), and of the
size of the slit. The velocities of the rays (thorium-C7
as unity) were 1-003, 0-975, and 0-961 for the weaker
intense ray and for the two feeble rays, respectively.

J. Grant.

Action of metastable atoms of helium on a
metal surface. M. L. E. Oriphant (Proc. Roy.
Soc., 1929, A, 124, 228—242).—An apparatus is
described for producing an intense beam of metastable
helium atoms by the impact of positive ions at
glancmg incidence on the walls of a gas-free platinum
canal. The excited ions are able to set free large
numbers of electrons by collision with a metal target,
by a process analogous to a collision of the second
kind. By applying varying retarding potentials
between the collecting cylinder and the target, the
velocity distribution of the electrons has been inves-
tigated. Measurements with molybdenum, nickel,
and magnesium targets indicate that the total number
of electrons set free does not vary much with the
surface, suggesting that every metastable atom gives
rise to an electron. A fraction of the metastable
atoms can be reflected from a metal surface, the
amount of reflexion varying markedly with the gas
condition of the surface and with the velocity of the
original positive ions. Experiments are described
which supply direct proof of the production of meta-
stable atoms by glancing impact of positive ions on a
metal surface. Some sputtering of the target is
produced by the impact of the fast-moving neutral
atoms, the kinetic energy of which is of the same order
as that of the original beam of positive ions.

L. L. Bircumshaw.

Reflexion of ultra-violet rays from metallic
surfaces in relation of their microstructures.
H. Kot6 (Mem. Coll. Sci. Kyoto, 1929,12, 81—96).—
The intensity of reflexion for X3650 in the ultra-violet
was determined for the following series of alloys :
copper-silver, cadmium-bismuth, zinc-cadmium,
copper-nickel, and magnesium-zinc. The intensity
curves appear to be related to the equilibrium
diagrams. There is a minimum in the intensity
curve at a eutectic, except in the case of copper-silver;
a maximum at a composition corresponding closely
with a compound; and a break or maximum at the
limit of solid solubility. These results are similar to
those obtained by Chikashige (A., 1926, 896) using
visible radiation. C. J. Smithells.

Electronic theory of the ether and of light. A.
VIRONNET (Compt. rend., 1929, 188, 1380—1381).

Experimental test of the Maxwell velocity
distribution law for electrons liberated from a
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glow cathode. A. Demski (Physikal. Z., 1929, 30,
291—314).—Previous attempts to calculate the tem-
perature of a glowing filament on the basis of the
Maxwell velocity distribution law for liberated elec-
trons have given discordant results, the valueSfbeing
mostly too high. The discrepancies have now been
largely accounted for. The validity of the Maxwell
law has been confirmed by using an alternating-current
interrupter, although the condition of dynamic
equilibrium required theoretically was not fulfilled.
This method is not suitable for the measurement of
temperature; the best method involves the use of a
heated equipotential cathode without magnetic field.
R. A. Mobton.
Perturbation theory in quantum mechanics.
Il. A. H. Witson (Proc. Roy. Soc., 1929, A, 124,
176—1S8).—An extension of the theory previously
developed (this vol., 363) to systems possessing both
discrete and continuous spectra. The perturbation
equations are derived in a somewhat more general
form than has previously been given, those due to
Born, Dirac (A., 1926, 107S), and Oppenlieimer (A,
1928, 216) being particular cases obtained by different
divisions of the Hamiltonian Il into the parts HQ
Ilv 11S)- The necessary existence theorems are
proved, and the validity of the perturbation theory
Is considered. L. L. Bircumshaw.

Relativistic theory of an atom with many
electrons. J. A, Gaunt (Proc. Roy. Soc., 1929, A
124,163—176).—Mathematical. The ordinary classi-
fication of multiplets and the selection and summation
rules are derived from Dirac’s relativistic equation,
and it is shown that the selection rules are rigorous
if there are no external fields, and that the rule
“ AST is odd ” is also rigorous, even in a uniform
magnetic field. A practical consequence of this is
that the 0+t lines of nebular spectra, if correctly
identified, can occur only in electric or non-uniform
magnetic fields, since they have AE&=0. The
classification of multiplets is discussed from the point
of view of wave mechanics, spin effects being treated
as small perturbations. The azimuthal quantum
number |is defined, and the values of j appropriate
to amultiplet of given I are deduced. The summation
rule for the intensities in a multiplet is proved to a
first approximation. L. L. Bircumshaw.

Fall of a heavy gas in a light gas. Stability of
ozone in the higher atmosphere. Y. Rocard
(Compt. rend., 1929, 188, 1336—1338).—A formula
for the rate of fall of a globular mass of heavy gas in
a lighter gas based on the kinetic theory has been
deduced in terms of the mol. wt. of the* gases, the
radii of their molecules, Avogadro’s number, and the
gas equation constants. For ozone in nitrogen or
hydrogen the rates of fall are 22 and 17 m./day,
respectively. The conditions governing the stability
of the layer of atmospheric ozone are discussed in
the light of these results. J. Grant.

Possible synthesis of elements in stars-
R. d’E. Atkinson and F. G. Houtermans (Z. Physik,
1929, 54, 656—605).—a-Particles and protons have,
according to Gamow, a calculable chance of entering
any nucleus. Thermal velocities within a star are
such that a-particles are unlikely to enter any
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nucleus, but protons may enter the lighter nuclei.
The chance of formation, within a nucleus, of a-par-
ticles from protons is comparatively great. Energy
due to packing may thus appear, and a new nucleus
be formed. Synthesis of heavier nuclei presents
more difficulties, but the Compton effect or spon-
taneous disintegration of light unstable nuclei may
give velocities high enough for this possibility.
A. B. D. Cassie.
Synthesis of elements. 1l. G. |l. Pokrovski
(Z Physik, 1929, 54, 724—730).—An electron and a
positively-charged nucleus may combine with a loss
of mass the equivalent energy of which is radiated.
This electron-proton system recoils with Kkinetic
energy calculable in terms of the mass lost.- When
this Idnetic energy is great enough two such systems
of like charge, possessed of magnetic doublets, may
approach so closely that magnetic forces bind them
together. The magnetic moment is assumed, and
the critical loss of mass required for binding, calcu-
lated for the lighter elements. Calculations agree
favourably with Aston’s results. The radius of the
sphere in interstellar space effectively radiating this
“packing ”,energy to the earth is determined from
Millikan and Cameron’s results.
A. B. D. Cassie.
First- and second-order equations of the
quantum theory. H. T. Frint (Proc. Roy. Soc.,
1929, A, 124, 143—150).—A solution is suggested for
two difficulties raised by Dirac’s treatment of the
guantum theory of the electron (A., 1928, 344), and
the nature of the invariance to be associated with the
first-order equations is indicated. The phenomena
are assumed to be five-dimensional, and are described
by the introduction of two tensors containing an
antisymmetric and a symmetric component. This
procedure is, however, unsatisfactory from the point
of view of the theory of physical unity.
L. L. Bircumshaw.
Translation of Dirac's theory of the electron
into ordinary notation. E. Madetung (Z. Physik,
1929, 54, 303—306).—Mathematical. Dirac’s theory
is contained in a set of ordinary vector equations,
which are established. The operational method is not
required for solution of the central field problem. The
equations established and Maxwell’s have a surprising
resemblance, which may lead to a better understanding
of the interaction of matter and the electromagnetic
field. A. B. D. Cassie.

Tensor form of the wave-mechanics equation
ior an electron. H. Mande1 (Z Physik, 1929, 54,
%7—570).—Mathematical. W. E. Downey.

Gravitation and the electron. H. Wey1 (Proc.

Acad. Sci., 1929,15, 323—334).—Mathematical.

Tretranslation of Dirac’s theory of the electron into
general relativity is considered. N. M. Bugh.

Possible geometrical explanation of the
relativistic quantum theory. V. Fock and D.
lvanenko (Z. Physik, 1929, 54, 795—S02).—
Mathematical. A geometrical explanation is given
to Dirac’s relationship. A. J. M?e.

Constitution of the solar atmosphere and
identification of boron in the spots. S. B.
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Nicholson and N. G. Perrakis (J. Phys. Radium,
1929, |[vi], 10, 49—51).—Although the elements
composing the atmosphere of the sun are chiefly
those with low ionisation potentials, there are two
exceptions: helium, with a high ionisation potential
is present, but boron, the ionisation potential of which
is low, is apparently absent. An examination of the
band spectrum of sun spots, however, has shown the
presence of 28 lines which have been identified with
those of the spectrum of boron. J. L. Buchan.

Quantum-mechanical dispersion formula of
normal atomic hydrogen. F. Reiche (Z. Physik,
1929, 53, 168—191).—Mathematical.

G. E. Wentworth.

New band system of carbon monoxide {31S — >
2IP); the Angstrom band system. R. C.John-
son and R. K. Asundi (Proc. Roy. Soc., 1929, A,
123,560—574; cf.Jasse,A., 1926,452; Birge, A., 1927,
184).—Details are given of a new band system
of carbon monoxide corresponding with the transition
3S— >21P. Four bands have been observed,
(0,0, (0,1), (0,2), and (0,3), with heads at 3680-05,
3893-19, 4125-02, and 4380-18 A. The fine structure
analysis of the (0,1), (0,2), and (0,3) bands has been
determined, and it is found that the combination data
obtained from this analysis fully supports the evidence
that this system and the Angstrom system have a
common final state 21P. The bands each have three
branches of the P, Q, and 11 type, and are precisely
similar to the Angstrom bands in structure. The
nature of the electronic transition is confirmed by the
fact that the lines 22(1) and Q(l) are not observed.
New experimental data are found hi the case of the
(0,0), (1,0), (0,4), and (0,5) Angstrom bands, and the
combination data derived from these and from the
hew system, together with HultMn’s data (A., 1923, ii,
670), have been used to evaluate the constants of the
3bS, 2hS, and 21P levels of the CO molecule. An
examination of the vibrational levels of the 21P
state indicates that the perturbed level is »j."=1 and
not n"—a0, as given by Birge (loc. cit.).

L. L. Bircumshaw.

Frequencies characteristic of the carbonate
group. C. Schaefer (Z. Physik, 1929, 54, 676—
678).—A criticism of Herzfeld’s article (* Hand-
buch der Experimental-physik, VII ), particularly
of the suggested harmonic relation between the double
bands near 7 xand 14 j. A. B. D: Cassie.

Quantum analysis of the blue-green bands of
titanium oxide. A. Cnhristy (Physical Rev., 1929,
[ii], 33, 701—729; cf. A., 1928, 1304).—The spectrum
of the titanium bands is made up of a system in the
blue-green and one in the yellow-red, both degrading
to the red. The frequencies of all the heads in the
blue-green region, and the frequencies of the lines and
their combination differences for the (0,0), (0,1), and
(1,0) bands are tabulated. Each band is composed
of three R and three P branches. The combination
principle is verified for about 90 lines, and quantum
numbers are assigned. The moments of inertia of the
TiO molecule are found to be 56-72X10-40 and
51-89x10-10 gm.cm.2 for the initial and final states,
and the initial and final state nuclear separations
1-693x10'8 and 1-619x10-® cm., respectively. The
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triplet separation of the lines, although irregular,
indicates a transition between two triplet levels,
and is assumed to be 3?—3P : j is found to be half
integral. X. M, Bligh.

Assignment of quantum numbers for electrons
in molecules, in. Diatomic hydrides. R. S.
Muttiken (Physical Rev., 1929, [ii], 33, 730—747;
cf. this vol., 116 ; Hund, ibid., 117).—A systematic
survey is made of existing band spectrum data on
energy levels of diatomic hydrides, and these data are
interpreted in terms of theory. Quantum number
assignments and multiplet separations are tabulated.
Hund’s new notation is explained and adopted. The
formation of MH type molecules and the effects of the
H on the M atom are discussed. Data are advanced
as evidence that molecular stability is a matter of
promotion energy rather than of valency linkings
(Lewis and London). A simple explanation is given
of observed multiplet widths in 21 and 311 states.

N. M. B1righ.

Absorption of ultra-violet light by some purine
derivatives and allied substances. L. March-
lewski and J. Wierzuchowska (Bull. Acad. Polon-
aise, 1929, A, 65—79).—In aqueous solution guanine
(in presence of sodium hydroxide) gives two absorp-
tion bands with maxima at 2460 and 2744 A.;
adenine sulphate, one band with maximum at
2606 A.; uric acid, two bands. Allantoin, alloxan,
alloxanthin, parabanic acid, and carbamide exhibit
no selective absorption; barbituric acid gives one
band with maximum at 2566 A. but does not follow
Beer’slaw. Diethylbarbituric acid shows no selective
absorption but conforms to Beer’s law.

A. |. Vogel.

Absorption of light by some organic sub-
stances. L. Marchlewskiand 0. Wyrobek (Bull.
Acad. Polonaise, 1929, A, 93—110).—The absorption
spectra of solutions of some organic substances have
been measured; all follow Beer’s law. Pyridine in
water gives three bands with maxima at 2620, 2570,
and 2510 A.; quinoline, four bands with maxima at
3135, 3060, 3000, and 2780 A.; phenylacetic acid,
three bands with maxima at 2645, 2580, and 2530 A. ;
phenylglycollic and benzilie acids give absorption
spectra similar to phenylacetic acid ; menthone, two
bands with maxima at 2890 and 2530A.; menthol,
no absorption band ; benzil, one band with maximum
at 2590A. ; tribromoplienol, one band with maximum
at 2690 A., and benzyl alcohol, one band with maxi-
mum at 2570 A. A. |. Vogel.

Absorption of ultra-violet light by the methyl-
d-glucosides. L. Marchlewski and J. Mayer
(Bull. Acad. Polonaise, 1929, A, 111—118).—Pure a-
and S-methyl-iZ-glucosides do not cause selective
absorption of light in the ultra-violet.

A. |. Vogel.

Intensities of the mercury hydride bands. W.
Kapuscinski and J. E. Eymers (Z. PhySik, 1929, 54,
246—256).—The intensity distribution in nine of the
mercury hydride bands has been investigated under
various conditions of discharge. The results are
discussed with reference to the theory of Hill and Van
Vleck (A., 1928, 1076) and appear to deviate from it,
in that the higher rotation states are too strongly
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represented. The heads of six of the bands have been
measured, and an extension of Hulthon’s tables
(A.. 1925, ii, 470: 1928, 1075) is given,
E. B. Robertson.
Intensity of y-bands of nitric oxide. B.
Pogany and R. Schmit» (Z. Physik, 1929, 54, 779—
7S7; cf. A., 192S, 930),—The nitric oxide y-bands in
the emission from the nitrogen afterglow were photo-
graphed and their intensities determined. Using the
method due to Hill and Van Vleck, the so-called
effective temperature of the emission from the light
sources used (vacuum arc and copper arc.) was found.
A. J. Mee.
Infra-red spectra of some halogen compounds.
G. B. Bonino (Z. Physik, 1929, 54. S03—S05).—In
work by Pringsheim and Rosen on the Raman effect
in organic liquids (A., 192S, 1307) it is shown that
there is poor agreement between the wave-lengths of
the infra-red bands and the Raman lines for com-
pounds contaming the OH linking. It is now shown
that if stricter methods are used the agreement is
good for acetylene tetrachloride and dichloride, being
even better in the latter case than in the former.
A. J. Mee.
Absorption bands in spectra of fixed stars.
R. wirtde (Z. Physik, 1929, 54, S56—S79)—By
investigating the band spectra of stars the existence
of certain molecules in stellar atmospheres can be
proved. The spectra of oxides, carbon compounds,
and hydrides are especially considered. The stability
of chemical compounds in stellar atmospheres can be
investigated also by the Nemst reaction isochore, and
application is made of this method. A. J. Mee,

Fine structure of diffused rays at critical
opalescence, with reference to the Cabannes-
Daure effect. A. Bogros and Y. Rocakd (J.
Pliys. Radium, 1929, [vi], 10, 72—77).—An apparatus
is described for studying the fine structure oi the
diffused light produced by a mixture of water and
phenol in the state of critical opalescence,
evidence of the Cabannes-Daure effect, the increase of
the wave-length on diffusion, was observed. An
explanation for this is advanced, and the probable
cause of the Cabannes-Daure effect is discussed.

J. L. Buchan.

Molecular spectrum ofammonia. |Il. Double
band at 10 E. F. Barker (Physical Rev., 1929,
[ii], 33, 684—691; cf. Robertson and Fox, A., 192S,
1073; Stinchcomb and Barker, this vol., 488).—
By means of a specially ruled grating the fine structure
details of the ammonia absorption band from 8 to
14 xwas studied. Two narrow zero branches appear
at 10-3 and 10-7 jx with each of which is associated a
positive and negative branch consisting of 10 or 12
lines. The double character is shown to be a conse-
quence of the close proximity of the two equilibrium
positions for the nitrogen atom, one on each side of
the plane formed by the hydrogen atoms. The
structure of the vibration-rotation band at 19uis
discussed and the total intensities are tabulated.

N. M. Bligh.

Pure rotation spectrum of ammonia. R. M.
Badger and C. H. Cartwright (Physical Rev., 1929,
[ii], 33, 692—700).—Improved experimental means
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for the study of absorption spectra in the extreme
infra-red are described and applied to the study of the
polyatomic molecule ammonia in the region 55—
10j;. Six lines were observed; they belongto a pure
rotation spectrum and are attributed to changes in the
rotation energy of the molecule about an axis normal
to the line of symmetry, j increasing by unity for the
transitions. Results are shown to be in agreement
with the predictions of wave mechanics. The
moment of inertia of the molecule about the above
axis is estimated as 2-77 x 10“00g.cm.2
N. M. Brigh.

Studies in photographic sensitivity. V.
Effects of heat on the absorption spectrum and
photo-electric conductivity of silver bromide,
andtheirrelation to the photographic action. 0.
Masaki (Mem. Coll. Sci. Kyoto, 1929, 12, 127—
134; cf. B., 1929, 377).—The effect of temperature
between 30° and 100° on the absorption spectra and
photo-electric conductivities of silver halides was
examined. The long-wave limit of absorption for
silver bromide was shifted towards the red 1-1A./I°
rise in temperature, and similar results were obtained
with silver chloride and iodide. The photo-electric
conductivity of silver bromide decreased with rise in
temperature, and the maximum shifted towards the
red by about 1-4 A./1°. It was previously observed
that the sensitivity of certain photographic plates was
increased and the maximum sensitivity shifted
towards the red by rise in temperature, and a
connexion between these phenomena is suggested.

C. J. Smithells.

Photoluminescence of liquids. S. J. Vavilov
and L. A. Tummermann (Z. PhySik, 1929, 54, 270—
276)—A study has been made of the blue luminescence
obtained by ultra-violet irradiation, from a mercury-
quartz lamp, of a number of colourless liquids,
including organic compounds and solutions of mineral
acids. The spectra for the same frequency of stimul-
ation (400—560 m[x) are very similar. Other pheno-
mena such as the extinction of the fluorescence, its
polarisation and colour change with different irradi-
ation have been investigated. It is concluded that
the phenomenon discovered by Venkateswaran and
Karl (this vol., 241) is another case of fluorescence.

G.

Duration of the phosphorescence of the 12 K2,
Na,, and Na resonance emission. H.H.Hupfeld
(Z Physik, 1929, 54, 484—497).—Gaviola’s fluoro-
meter (A., 1927,712) was used to measure the duration
dthe phosphorescence of the iodine, potassium, and
sodium band resonance emission as well as that of
theD-line of sodium. For I> <=1,10'8+1,109 sec.;
for K, i=8x10-9+1-5x10:9 sec.; for Na2 t=
1axI0-9+1-5x10-9 sec.; for sodium D-line, t=
loxIO"iO-Sx 10'8 sec. W. E. Downey.

Polarisation phenomena in the gradual excit-
ation of the fluoresence of mercury vapour. W.
Hasteand E. F. Richter (Z. Physik, 1929, 54, 811—
818—The fluorescence of mercury vapour for the
gradual excitation of the 2537 and 4047 A. lines in
particular was investigated. Nitrogen was added, a
pressure of 1-5 mm. being used. The polarisation
effects and intensity displacement of the 5461, 4358,
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and 4047 A. lines are described and explained. The
polarisation of the 4047 A. line should be complete
theoretically. Thisisnot soin practice, the difference
being ascribed to the effect of fine structure.
A. J. Mee.
Raman effect in alkali halides. C. Schaefer
(Z. Physik, 1929, 54, 153—154).—A preliminary note
stating that, as in the case of rock salt, no emission of
the characteristic infra-frequency can be detected
with lithium or sodium fluorides, and suggesting a
possible theoretical basis for this. R. W. Lunt.

Raman effect in potassium carbonate solution.
M. Leontovitsch (Z. Physik, 1929, 54, 155—157).—
Using exposures of 90 hrs., a satellite to the radiated
lines 3126, 3132 A. has been observed. This corre-
sponds with an infra-red frequency, >,=9-26 3., and
thus lies close to the frequency characteristic of calcite,
X=9-13 H. This frequency is therefore attributed to
the C03group. R. W. Ltjnt.

Raman effect by helium excitation. R. w.
Wood (Phil. Mag., 1929, [vii], 7, 858—868).—The
method of using a mercury arc for the excitation of
Raman lines previously described (A., 1928, 1306) has
been improved so that cooling is effected by only a
small quantity of absorbing medium. The mercury
arc method of excitation is unsatisfactory in that it is
incapable of providing truly monochromatic exciting
radiation. This defect is not present when radiation
from a helium discharge tube is used in conjunction
with a filter of nickel oxide glass which transmits the
3888 A. line to almost its full intensity and the lines
at 3965 and 4025 A., with such feeble intensity as
to give no Raman lines. The arrangement of the
helium tube is described together with the method of
preparing a standard scale from which the wave-
lengths of the infra-red absorption bands correspond-
ing with the Raman lines can be read directly. The
helium excitation apparatus has been used satis-
factorily with liquids of b. p. 40°.

A. E. Mitchell.

Raman effect. A. Petrikaln and J. Hochberg
(Z. physikal. Chern., 1929, R, 3, 217—228).—The
Raman spectra of bromobenzene and pyridine
resemble those of benzene and of chlorobenzene.
The replacement of CH in the benzene nucleus by N
does not-altei" e e of spectrum. With naph-
thalene the structure of the spectrum is quite different.
Nitromethane gives a spectrum characteristic of
methane derivatives, but with acetonitrile a different
type of spectrum is obtained. The spectra of all the
above substances have a Raman line characteristic of
the C-H linking. This line is replaced by a strongly
diffuse doublet in the Raman spectra of hexane and
cycZohexane, which are closely similar to one another.
The carbon disulphide spectrum shows only two
lines. Diphenylmethane (in methyl alcohol) gave a
very intense continuous spectrum, but no lines, and
triphenylmethane (in ether) gave a few broad bands
but also no lines. The corresponding infra-red bands
have also been calculated from the observed frequency
difference of the Raman lines. 0. J. Walker.

Raman spectra of solutions of some ionised
substances. R. G. Dickinson and R. T. Dillon
(Proc. Nat. Acad. Sci., 1929, 15, 334—337).—Since
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there is a close agreement between the strongest lines
of the Raman spectra of calcite and sodium nitrate
solutions, and in order to obtain further comparable
data the spectrum of the radiation scattered by
solutions containing the ions C03, C103>Br03,103,S03,
HCO03, S04, and C104was photographed. The assign-
ment of exciting lines to shifted lines and the magni-
tudes of the frequency shifts with their estimated
relative prominence are tabulated. The strong lines
show a regularity, the magnitudes of the frequency
changes are uninfluenced by the nature of the positive
ion, and the frequency change corresponding with
the strong line decreases with increase in atomic
number of the central atom of the negative ion.
N. M. Brigh.

Raman effect in crystals. H. Nisi (Proc. Imp.

Acad. Tokyo, 1929, 5, 127—129).—The Raman
spectra of quartz, topaz, and calcite have been
determined. No Raman lines were found with

fluorspar, contrary to the results of Landsberg and
Mandelstam. The results for 'calcite confirm those
of Wood, with the exception of a Raman line corre-
sponding with an infra-red absorption band at 6-96 .
For topaz the mean differences between the exciting
Hg lines and the Raman lines were 911 and 260
wave-numbers, corresponding with infra-red absorp-
tion bands at 11-0 and 38-5 ix respectively.
P. G. Tryhorn.
Change of the dielectric constant of a highly
rarefied gas by means of electrons. L. Berg-
mann and W. During (Ann. PhySIk, 1929, [V], 1,
1041—1068).—The change in the dielectric constant
of a highly rarefied gas in the presence of electrons
has been measured by the second method of Drude.
As the electron density increases the dielectric con-
stant steadily decreases. The absolute values for the
constant agree with theoretical requirements, as also
does the course of the dispersion. R. A. Morton.

Dielectric constant of some ionised gases. H.
Gutton (Compt. rend., 1929, 188, 1235—1237; cf.
this vol., 22S).—It is shown that the dielectric con-
stant (K) of a gas may be obtained from the ionisation
currents of the gases constituting the dielectrics of
two condensers in series, one containing the ionised
gas under test, and the other a gas of known properties
(air). The equation K—I+[0-278X1010V/(35-5x
1016\V34—t02)] enables the number of electrons/c.c. of
ionised gas (N) corresponding with resonance to be
calculated for any pulsation «. For X=24S-7 cm.,
JV=1-9x108. J. Grant.

Dielectric constants of some metallic vapours.
F. Kruger and F. Maske (Phy5|kal Z., 1929, 30,
314—320).—The dielectric constant of mercury vapour
at 312° and 10 cm. pressure is e =1-000622. At this
pressure e—1 is proportional to the density; at the
normal density at 0°, s is calculated to be 1-0101.
On the basis of the simple Maxwell relation e=n2
(?i=refractive index) the value 1-00373 is obtained
as against 1-0101. The lack of agreement makes it
necessary to consider the rdle of characteristic fre-
quencies of the kind postulated by thé Ivetteler-
Helmholtz dispersion formula. Accepting Cuthbert-
son’s dispersion data and using X=2537 A. for an
ultra-violet frequency it becomes necessary to assume
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the existence of selective absorption near 0-9 jx and
in view of uncertainties in the data, the band is
placed as somewhere between 1 and 2 j. If the
value for the dielectric constant at a density 1355
is calculated by extrapolation on the basis of the
Clausius-Mosotti formula (s—I)(s-f2)l/o!=constant
the dielectric constant for liquid mercury becomes
a negative quantity. Similarly, the introduction of
the refractive index at X» leads to a negative value,
from which it is concluded that the extrapolation
cannot be justified.

The dielectric constant of potassium vapour at
500° and 1 cm. of mercury is 1-00092, i.e., 1-19+0-04
at 0° and atmospheric pressure. From the dispersion
data, w2=1-00262, the discrepancy again pointing to
the operation of infra-red frequencies. The dielectric
constant of rubidium vapour was also studied, hut
the results were less satisfactory. R. A. Morton.

Mol. vol. of organic groups in complex salts.
I. Volume of o-phenylenediamine in its com-
pounds with metallic salts. W. Hieber and K
Ries (Z. anorg. Chem., 1929, 180, 225—234).—The
densities of a series of compounds of o-phenylene-
diamine with the halides of cadmium, nickel, cohalt,
and zinc, and with the sulphates of cobalt, nickel,
copper, zinc, and cadmium have been determined at
25°, and the corresponding mol. vol. calculated.
From these values the mol. vol. of o-phenylene-
diamine in each of these compounds is obtained and
compared with that in the uncombined state. The
mol. vol. of o-phenylenediamine is in general greater
in its compounds and increases in the order chloride,
bromide, iodide, but it depends also on the number
of molecules of o-phenylenediamine present in the
compound and on the temperature. The regularities
found by Biltz (A., 1928, 697) for the mol. vol. of
ammonia in its compounds with metallic salts do not
apply in the case of the diamine. O. J. Walkeb.

Dispersion of double refraction in quartz.
T. H. Havelock (Proc. Roy. Soc., 1929, A, 124,
46—49).—The constant G in the relation for a uni-
axial crystal, (?ij2—I)-1—(n2—1) 1=C, where nxis
the ordinary and n2the extraordinary index (cf.
ibid., 1907, A, 80, 28), has been recalculated for
quartz for wave-lengths from 1852 to 21,719 A,
using the experimental data of Gifford (ibid., 1902,
A, 70, 329) from 1852 to 7950 A., and of carvallo
from 8320 to 21,719 A. The mean value of G oyer
the range 3961—8320 A. is 0-014416, with a definite
fall to about 0-01422 at the two extremes of the
scale. Using this value of C in conjunction with
the dispersion formula for the ordinary index pro-
posed by Coode-Adams (A., 1928, 220), the calcul-
ated values of the double refraction are found to he
in excellent agreement with the experimental values
obtained by Harris (Phil. Mag., 1929, [vii], 7, 80)
and by Gifford (loc. cit.). There is some indication
that Harris’s values for the short wave-lengths may
be SomeWhat IOW. L. L. Bircumshaw.

The tan C.I1jT law of paramagnetic rotation
of the plane of polarisation. W. Schutz (Z
Physik, 1929, 54, 731—735).—Mathematical.

Organic dipole-molecules with singly- and
doubly-linked oxygen. K. L. Woif (Z physikal.
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Cliem., 1929, B, 3, 128—138).—The part played by
singly- and doubly-linked oxygen in *determining
the dipole moments of organic compounds is dis-
cussed. The assumption is made that singly-bound
oxygen makes an angle of about 110° with the normal
valency linking in the rest of the compound. It is
shown that this assumption leads to correct values
for the dipolo moments of certain classes of com-
pounds containing the hydroxyl or methoxyl groups.
It also removes many difficulties previously experi-
enced in calculating the dipole moments of benzene
substitution products, and contradictions in the signs
of the group moments disappear. Two possible
linkings for the oxygen in the carbon}'! group are
discussed. In order to settle which occurs it is
necessaryto obtain experimentally the dipole moment
of a cyclic saturated ketone. The results of experi-
ments on the ultra-violet absorptions of «/cZohexanone
and menthone are used for this purpose. The value
obtained for the dipole moment is about 2-75 X10~13
which is the same as for an aliphatic ketone. This
is the result which would be expected if the oxygen
of the carbonyl group were bound to the carbon by
an ordinary double linking. The structure of the
carboxyl group is also discussed. The relatively
strong acid character of the hydroxyl group in the
fatty acids is due to the effect of the carbonyl dipole
on the hydroxyl group. A. J. Mee.

Expression for natural rotation [of light]
corresponding with that formolecular refraction.
K L Worf and H. Voitkmann (Z. physikal. Chern.,
199, B, 3, 139—148).—The expression obtained by
Gans based on Born’s theory, which has the same
significance for natural rotation as the expression for
specific refraction has for refraction is discussed.
The formula is confirmed by the experiments of
Wetterfors on bromocamphor in acetone (A., 1922,
ii, 247). In order to test the Born-Gans theory on
a somewhat wider basis, new determinations of the
rotation, refractive indices, and densities of solutions
of limonene in different solvents and for different
concentrations were made. They provide a further
confirmation of the theory. Deviations may be
ascribed to the effect of the dipole moment of the
solution and to molecular association, a fact which
isConfirmed by experiments on menthone and carvone
and their solutions. In this connexion the dipole
moment of menthone was determined and found to
be 277 X10'18 whilst for limonene, in consequence
dthe small sizo of its moment, only the upper limit,
OSXIO-18, could be determined. The ultra-violet
absorption curves of a 0-14Ji-solution of menthone in
Wane and absolute methyl alcohol are given.

A. J. Mee.

Wse of a magnetic field in the measurement of
tileforces tending to orient an anisotropic liquid

athin, homogeneous layer. V: Freedericksz
adV. Zolina (Amer. Electrochem. Soc., May 1929.
Advance copy, 11 pp.).—The forces which cause the
orientation of the “ drops ” of an anisotropic liquid
mthe form of a homogeneous layer have been investig-
ated by balancing them against magnetic forces. It
j? concluded that the magnitude of the orienting
forces depends only on the nature and condition of
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the anisotropic liquid itself and is independent of
the kind of glass on which the liquid rests and of
the method of cleaning the glass surface, provided
that cleaning is done carefully. For phenetole and
anisaldazine the orienting force is found to vary as
the reciprocal of the eighth power of the thickness of
the liquid layer for magnetic fields between 4000
and 9000 gauss. Rise of temperature produces a
small but definite decrease in the orienting force.
H. J. T. Ettingham.
Chemical and optical properties of the reactive
organic groups. A. Dadieu (Z Elektrochem.,
1929, 35, 283—291).—A discussion on the relation-
ships which subsist in various series of organic com-
pounds between properties, such as dissociation con-
stants, absorption spectra; and variations in reactivity
and chemical constitution. H. T. S. Britton.

Kerr effect in viscous liquids due to radio-
frequency oscillating field. S. C. Serkar (Indian
J. Physics, 1929, 3, 409—424).—The Kerr effect is
reviewed theoretically and the method for its study
in octyl, nonyl, and undecyl alcohols fully described.
A restoration of light between crossed Nicols, differing
entirely from the Kerr effect, was observed, and was
most marked in the region of frequencies in which
there is strong electric absorption, the liquid becom-
ing translucent. The Kerr effect in undecyl alcohol
became too small to be observed for an oscillating
field of wave-length 114 cm., showing the existence of
a time of relaxation lying between 10~8 and 10~3sec.

N. M. Bligh.

Texture of drawn magnesium and zinc wire.
E. Schmid and G. Wassermann (Naturwiss., 1929,
17, 312—314)—With metals showing the face-
centred cubic lattice, the central zone of the drawn
wire shows the ordinary fibre structure. For the
hexagonal metals magnesium and zinc the former
exhibits a (centred or homogeneous) ring fibre struc-
ture, whilst zinc shows a spiral or double-cone fibre
texture. The portions near the edge of the wire
show simple conical structure in all cases.

R. A. Morton.

Improvement (by heat treatment) of an
aluminium alloy in respect of X-ray structure.
[Fr1.] von Goler and [Fri1.] G. Sachs (Naturwiss.,
1929,17, 309—312).—An aluminium alloy containing
5% of copper has been studied in relation to physical
properties, extension, etc., and parallel determin-
ations of lattice constants have been made after heat
treatment for definite times at various temperatures.
The lattice constants show no change until the heat
treatment has brought about a very considerable
improvement in respect of cohesion. The lattice
constant of the supersaturated mixed crystals after
heat treatment is the same as that of the quenched
aIon, indicating that the copper is completely “ built
into ” the lattice. R. A. Morton.

Plasticity. Deformation at low temperatures.
M. P61anyi and E. Schmid (Natunviss., 1929, 17,
301—304).—Three kinds of plasticity are differenti-
ated. Athermic plasticity occurs in crystals, e.g.,
unicrystalline zinc and cadmium. The materials
begin to give way under a tension 10'3 times the
theoretical value, and a fall of temperature from
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300° to 20° Abs. causes only a 1:1-Sincrease in the
effective tension. It would appear that at the
absolute zero such crystals would undergo plastic
deformation under conditions not very different from
those obtaining at the ordinary temperature. The
extension curves for cadmium at S3° and 20° almost
coincide, showing that the process of recovery is
absent at these temperatures and the curve ceases
to depend appreciably on temperature. Thermal
plasticity, conditioned by heat motion, appears in
amorphous substances like glass, pitch, and shellac.
Deformation occurs under relatively small loads, the
effect being a flow in the sense that an increase in
the rate of deformation requires a considerable
increase in the load. The effect depends greatly on
temperature, and at absolute zero the plasticity
might be expected to disappear, so that in the absence
of cracks the theoretical cohesion of 102—103kg./mm.2
should be observed. It. A. Morton.

Striking phenomenon with laminated mica
crystals. H. W. Albtj and H. Zocher (Naturwiss.,
1929, 17, 299—301).—Certain forms of mica in
which the succession of lamina; result in almost total
reflexion of direct rays, transmit quite freely with
oblique incidence within an apparently quite small
angular region. The emergent light is practically
completely polarised. Viewed through a microscope
the transmission is confined to a bright ring when
the incident light is convergent. Mica is suggested
as a “ dark field filter ” in microscopy.

R. A. Morton.

Refractivity of gaseous compounds. G. W.
Brindley (Phil. Mag., 1929, [vii], 7, 891—897).—
The apparently simple relationships between the
refractivities of a number of gaseous compounds
previously discussed (this vol., 380) are examined
further. The following numerical relationships are
shown to hold with fair accuracy for any given wave-
length (t*—I1)Ha=4/7('x-i.)ai, (jx—I)ccil=16/7)ix—
1)a'!> (i—)nBr=13/25((A—1)B,, and  (a—Il)=cs,
4/3(Ja—1)S It is pointed out that the ratios obtain-
ing are either the ratios or multiples of the ratios of
the numbers of Mi electrons in the molecules and it
is shown that this is in general conformity with both
the quantum and the electronic theories of dispersion.
The difference between (i—l)HV(n—l)a, and (jj—
1hiBr/if*—I)Br, is discussed and it is considered to be
due to light absorption by bromine in the visible
region of the spectrum. A. E. Mitchelrl.

Quantum theory of gases and solutions. N.
Barbulescit (Bui. Soc. Stiinte Cluj, 1928, 4, 62—74;
Chem. Zentr., 192S, ii, 2334).—The theory rests on
the supposition that the translatory motion of mole-
cules in the gaseous and liquid states is a vibratory
movement of extremely small frequency. The
mechanism of the increase of Kinetic energy by
absorption of heat radiation becomes a simple
resonance phenomenon. A. A. Eldridge.

Theoretical electronic explanation of organic
compounds, especially benzene. M. Uimann (Z
Elektrochem., 1929, 35, 268—274).—Theoretical.

H. T. S. Britton.

Experimental test of the quantum theoretical
dispersion formula. Il. R. Ladenburg (Natur-

wiss., 1929, 17, 296—299: cf. ibid., 1926, 14, 1208).
—A review (cf. A., 1926, 994; 192S, 577, 1172).
R. A. Morton.
Liquid interference. H. Mark (Z. Pliysik, 1929,
54, 505—510).—Theoretical.
W. E. Downey.
Co-ordination numbers. P. I. G. Rawlins
(Trans. Faraday Soc., 1929, 25, 2S3—2S5).—The
quantity C.N. or the number of atoms or ions of a
certain kind surrounding another atom at equal
distances in the crystal lattice, and the inter-nuclear
distance are discussed in relation to passage from
crystalline to gaseous state, and some theoretical
suggestions are made. The quantity C.N. is also
found to be intimately associated with the degree of
complexity of the infra-red spectra of crystals (cf.
Tolksdorf, A., 1928, 565). N. M. Brigh.

Electronic theory of valency. VII. Etch
figures of sylvine. T. M. Lowry and M. A. Vernon
(Trans. Faraday Soc., 1929, 25, 2S56—291).—The
possibility of a fine structure was investigated by
etching sylvine crystals with a strong solution of
potassium chloride. No evidence contrary or addi-
tional to that furnished by X-rays was obtained.
The formation of ice is considered to be a polymeris-
ation rather than an ionisation process. A network
of single linkings is postulated also in the case of
quartz and the anions of certain oxygenated crystalline
salts. " N. M. Biigh,

Deflexion method for molecular beams. 1. L
Rabi (Z. Physik, 1929, 54, 190—197).—A modified
form of molecular beam apparatus is described in
which the deflexion produced in the stream is pro-
portional to the strength of the magnetic field (ad
not as in earlier forms to the inhomogeneity), thereby
greatly simplifying the technique. R. W. Lust.

Experimental method for the measurement oi
molecular streams. H. Meyer (Z. Physik, 1925
52, 235—24S).—Experiments are described in which
the momentum of gas molecules escaping through a
narrow orifice is conveyed to a suspended quartz
fibre system carrying a mirror. Tho deflexion of
this system gives a measure of the momentum of the
molecules and therefore of the number of molecules
escaping through the orifice. R. W. Lust.

Effective binding forces in polyatomic mole-
cules. F. Epber and E. Bretscher (Helv. Chim.
Acta, 1929, 12, 443749; cf. A., 1928, 485)—Two
apparently opposed views regarding the nature of
interatomic linkings are discussed: (1) that the
magnitude of the force between two atoms in a mole-
cule is a fundamental quantity characteristic of the
particular atoms, and (2) that the force between two
atoms depends-on the constitution of the molecule,
so that, for example, the magnitude of the C-C
linking differs in ethane and in hexaphenylethane.
Evidence for the latter view is obtained from an
examination of the energy required to remove the
sulphur atom in carbonyl sulphide. The values of
the C-0 and C-S linkings are 199-2 and 131-7 kg.-cals.,
respectively, when calculated by Fajans’ method
from the heats of formation of carbon dioxide and
of carbon disulphide. From the heat of combustion
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of carbonyl sulphide it can be shown that only 76-9
kg.-cals are required to remove the sulphur atom
from that compound. The strength of the C-S
linking in carbonyl sulphide is, therefore, apparently
about half what it is in the disulphide. Similarly,
the removal of a chlorine atom from carbonyl chloride
requires only about half the amount of energy cal-
culated for the C-CI linking. The two views can,
however, be reconciled. It is assumed that there is
a spontaneous and periodic rearrangement of the
interatomic forces in a molecule, so that the energy
distribution in the molecule is continuously fluctuating
between limiting states. The Fajans values of the
atomic linkings represent the average distribution of
the internal onergy of the molecule, but in chemical
reactions it is the extreme values of the binding forces
which are effective. 0. J. Walker.

Mutual dependence of binding forces between
atoms. F. Ever and E. Bretscher (Helv. Chim.
Acta, 1929, 12, 450—463).—According to the views
put forward by the authors (cf. preceding abstract),
the magnitude of the binding force between two
atoms A and B should depend on the nature of any
other atoms which are joined to A. A case in which
this view can be tested experimentally is that of tho
P-0 linking in the oxyfluoride and oxychloride of
phosphorus. The value of this linking is 63-3 and
706 kg.-cals. in the oxychloride and oxyfluoride,
respectively, as calculated from the heats of formation
ofthese compounds from the corresponding phosphorus
trihalide and oxygen. The replacement of chlorine by
fluorine atoms therefore brings about a strengthening
of the P-0 linking, and not a loosening as would be
expected from the older theories of organic chemistry.
The heat of the reaction PF3-f0-502=POF3 was
measured and found to be 70-6xI-0 kg.-cal., starting
with the reactants in the gaseous state. A special
form of gas calorimeter is described.

0. J. Walker.

Relation between the influence of the elements
onthe polymorphism of iron and their place in
the periodic system. F. Wever (Naturwiss., 1929,
17, 304—309).—A definite periodic relation has been
detected between the influence of an element on the
polymorphic transformations of iron (from face-
centred to body-centred cubic lattices) and its position
in the periodic system. Similar relationships are
probable for the properties of homogeneous mixed
crystal series. R. A. Morton.

Experimental determination of surface tension
by the method of traction of discs. J. E. Ver-
schaffelt (Bull. Acad. roy. Belg., 1928, [v], 14,
$3—665).—A simplified process is described for
calculating the results of determinations of surface
tersion (by measuring the force required to withdraw
3 dx from the liquid) from the formula given pre-
viously (ibid., 530), by a method of successive approx-
m”\tion. F. L. Usher.

Surface tension of sodium. F. E. Poindexter
ad (Miss) M. Kernaghan (Physical Rev., 1929,
fii], 33, 837—843).—Accurate experiments on molten
sodiumin a high vacuum, using a modified flat drop
method gave values, corrected by Worthington’s
formula, of 206-4 and 199-5 dynes/cm. at 100° and
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250°, respectively, for the surface tension of sodium.
The molecules in liquid sodium are concluded to be
polyatomic. dT M. Bligh.

Emission of soft X-rays by different elements
at high voltages. 0. W. Richardson and F. S.
Robertson (Proc. Roy. Soc., 1929, A., 124, 188—
196).—Bymeans of the apparatus previously described
(A., 1927, 804), an investigation has been made of the
efficiency of 14 elements as emitters of soft X-rays at
exciting voltages of about 2000, 4000, and 6000.
Curves are plotted showing the relation of the ratio
ip/it to the atomic number, and are found to be of
similar type to those previously obtained at lower
voltages. Molybdenum maintains its position as the
most efficient element over the whole range from
300 to 6000 volts. There is a remarkable change in
the group of elements from chromium to copper;
whereas at 300 volts chromium is the most and copper
the least efficient of these elements, at the higher
voltages this position is reversed. Similarly, in the
middle of the fifth and sixth long periods, gold is
much less efficient than platinum at low voltages, but
at 6000 volts actually exceeds platinum. An
indication of the same state of affairs is found for
silver and palladium. Curves are also shown in which
the values of iPlit are plotted against the exciting
voltage for each of the elements tested, and their
individual peculiarities are discussed.

L. L. Bircumshaw.

Absorption due to scattering of cathode rays.
W. Bothe (Z. Physik, 1929, 54, 161—178).—It is
shown that the theory of multiple scattering suffices
to account for the observed directional distribution of
the scattering of an electron beam. In the case of
aluminium, the theory leads to an absorption co-
efficient in good agreement with the value found
experimentally. G. E. Wentworth.

Continuous spectrum X-rays from thin
targets. W. W. Nicholas (Bur. Stand. J. Res.,,
1929, 2, 837—870).—The high-frequency limit of the
continuous spectrum from an infinitely thin target
consists of a finite discontinuity. The energy dis-
tributions on a frequency scale are approximately
horizontal, for gold and for aluminium, when
A=40°, 90°, and 140°, where jji is the angle between
measured X-rays and cathode stream. The intensities
for these values of ip are approximately 3:2:1,
respectively. The bearings of these results on various
theories of X-ray production are discussed and a
structure for the moving electron is proposed which
explains classically X-ray continuous spectrum
phenomena. W. E. Downey.

New integrating photometer for X-ray crystal
reflexions, etc. W. T. Astbury (Proc. Roy. Soc.,
1929, A, 123, 575—602).— The development of the
new principle in photometry recently described (A,
1927, 912) had led to the design of an integrating
photometer which is found by experiment to give
correct measurements of the total intensity in X-ray
crystal reflexions, and also seems capable of adaptation
to the measurement of the integrated intensity of
other types of radiation. The method uses a carbon
print of a negative instead of the negative itself,
and a-rays. By using the “ stopping power ” for
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a-rays of a carbon tissue positive, ionisation is pro-
duced in an a-ray electroscope in direct proportion
to the original X-ray intensity which formed the
negative. Experimental tests of the integrating
properties of the new instrument show that when a
uniform radioactive deposit is covered with successive
thicknesses of uniform carbon tissue, then, provided
that the angle of emergenco of the a-rays from the
tissue does not exceed a certain limiting value defined
by the “stop ” in the base of the electroscope, the
increase in ionisation recorded by the electroscope
is directly’ proportional to the increase in X-ray
intensity as represented by tho thickness of tho tissue.
The applicability of the photometer to tho measure-
ment of tho integrated intensity of any radiation tho
photographic density curve of which is approximately
exponential is discussed, and it is shown how the
instrument may bo used for the measurement of a-,
P-, and y-rays, and also of visible light.
L. L. Bircumshaw.

Determination of particle size by means of
A-rays. R. Brint (Z Krist.,. 1928, 68, 387; Chem.
Zentr., 1928, ii, 2620).—The methods of Scherrer and
of Lauo are discussed; calculation of particle size by
the former method fails only for large particles, and
for weakly absorbing substances. Preparations of
iron of varying origin and treatment usually give
fairly concordant values. A. A. Eldridge.

A-Ray evidence for intermolecular forces in
liquids. J. A. Prins (Nature, 1929, '123, 908—909).
—Whilst the principal halo of water lies at a diffraction
angle corresponding with a spacing of about 3A,,
at the inner sido of this halo tho intensity is rather
strong and approximately constant until an angle
corresponding with a spacing of about 17 A. is reached,
when it diminishes rapidly and for still smaller angles
approaches a limiting value. It appears that in tho
immediate neighbourhood of every molecule the mean
density must be greater than at greater distances,
indicating, in a dynamical sense, a “ tendency to
association ” on account of tho nature of the attractive
intermolecularforces. Scattering inside the principal
halo is observed also with liquids which are not usually
regarded as “ associating.” A. A Eldridge.

A'-Ray pattern of metallic crystals. G. B.
Deodhar (Nature, 1929, 123, 909).—Experiments
with metal foils kept for about 20 yrs. at the ordinary
toinperature indicate that for silver and gold tho
lattice is tho same, and is of the saino magnitude,
that these metals do not recover from tho offects of
the process by which the leaves are made (cf: Nishi-
kawa and Asahara, Physical Rev., 1920), and that a
thin metal leaf is to be regarded as an assemblage of
metallic crystals. A. A. Eldridge.

Intensity of total scattering of A-rays. |I.
Waltter and D. R. Hartree (Proc. Roy. Soc., 1929,
A, 124, 119—142).—Theoretical. Starting from
Waller’s general scattering formula (Z. Physik, 1928,
51,213), an expression is deduced for the total scatter-
ing of the atoms in a gas; it is approximately valid
if the frequency of the incident radiation is essentially
higher than the /;"-absorption frequency of tho atoms.
This is first applied to the special case of the scattering
by helium atoms, and it is then shown how approxim-
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ate wave functions of required symmetry properties
can bo formed for an atom containing several
electrons. Tho formula for tho total scattering is
evaluated for tho caso of argon and found to bo in
satisfactory agreement with Barrett’s experimental
results (A., 1928, 939). L. L. Bircumshaw.

Spectroscopic measurements of ill absorption
levels for the elements uranium to tungsten. E.
Lixdberg (Z. Physik, 1929, 54, 632—642).—The
absorption odgos M v, M iv, and I f in liavo boon deter-
mined for uranium, thorium, bismuth, load, mercury,
gold, platinum, and tungsten. Absorbmg layers were
metal deposits on aluminium foil, 0-5ii thick, or a
powder of the element or its compound suspended in a
colluloid film. The absorption lovols MY, Miy,
and ilf in, determined from previously known L m
levels and L and M emission linos, aro compared
with tlioso directly observed; a systematic deviation
is noted. N levels aro deduced from tho M absorp-
tion and emission spectra. A. B. D. Cassie.

A-Ray examination of highly-polymerised
organic substances. E. Ott (Helv. Chnn. Acta,
1929, 12, 330—331).—A reply to the criticisms of
Mie and Hengstenberg and of Staudinger and Signer
(this vol., 49) of the author’s previous paper (A., 1928,
465). Tho assumption that the elementary coll iu
highly-polymerised polyoxymetliylene compounds
contains one molecule is supported by X-ray as well as
osmotic experiments. 0. J. Walker.

Diffraction of cathode rays by powdered
crystals. T. Muto and T. Yamaguti (Proc. Imp.
Acad. Tokyo, 1929,5,122—124).—Celluloid and mica
films wore unsuccessfully tried as supports for powders
for catliode-ray analysis. The effect produced by
diffraction by the supporting film was superposed on
that duo to the substance with consequent blurring.
Satisfactory results were obtained by using as a sup-
port a slice 40—50u in thickness of the pith of Teira-
panax papyrifer, K. Koch. Microscopic examin-
ation showed that on this support tho particles
of the substance under examination adhered to the
fibres. The most satisfactory support was strands of
spider’s wob stretched on a metal frame, and dusted
with the substance to be examined. The results for
graphite and magnesium oxide obtained by cathode-
ray diffraction using such a support agreed closely
with the X-ray measurements of these substances.

E. G. Tryhorn._

Influence of temperature on the A-ray liquid
haloes. V. I. vaidyanathan (Indian J. Physics,
1929, 3, 391—398).—The X-ray diffraction haloes
were studied at two temperatures of the order 30
and 140° for camphene,mesityleno, acetic acid, butyric
acid, and ethyl alcohol, and the results wore inter-
preted theoretically. These liquids, with the excep-
tion of camphene, show two haloes. With rise of
temperature increase in tho scattering at small angles
was found, a contraction of the haloes and an increase
in their diffuseness, a tendency for the separation
between the inner and outer haloes to be effaced and
for the inner one to become diffuse more quickly than
the outer one. These effects are especially marked
in the caso of tho last-mentioned three liquids, which
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are associated at ordinary and dissociated at higher
temperatures. N. M. Brigh.

Classical derivation of the Compton effect.
C. V. Raman (Indian J. Physics, 1929,3,357—369).—
By using an atomic model in which the electrons are
regarded as a gas distributed in a spherical enclosure
surrounding the nucleus, it is shown that a combin-
ation of statistical mechanics and classical wave
theory leads directly to a quantitative theory of the
Compton effect and an explanation of the known
experimental facts. N. M. B1righ.

Fine structure absorption edges of metals and
metalloids in the X-ray region. B.Ray and P. C.
Mahantt (Z. Physik, 1929, 54, 534—536).—The fine
structure absorption edges of vanadium, chlorine, and
sulphur in the X-ray region are discussed on the
hypothesis of the existence of free electrons in metals.

W. E. Downey.

X-Ray analysis of the system chromium-
nitrogen. Constitution of ferrochromium con-
taining nitrogen. R. Bruix (Z physikal. Chem.,
1929, B, 3, 229—239).—X-Ray investigations by the
powder method of preparations of chromium con-
taining nitrogen in varying proportions, obtained by
passing ammonia over chromium heated to 800°,
show the existence of two intermediate phases. The
first phase is homogeneous within a fairly wide
interval of concentration round about 33 at.-% N,
which corresponds with the formula Cr2N. The
chromium atoms are arranged in a hexagonal
lattice with densest spherical packing, the nitrogen
atoms probably being distributed at random in the
hollow spaces of the lattice. The lattice constants
increase with the nitrogen content from a1=2-747
and a3=4-439 A. to the values 2-770 and 4-474 A.,
respectively, the axial ratio remaining constant at
1-616. The second phase corresponds with the
compound CrN and has the NaCl structure
(a=4-140 A .; ;caic.=6-l, dBs=5-9). X-Ray examin-
ation of a ferrochromium alloy (60-3% Or, 2-4% N,
0-7% Mn, 2% Si, and 021% C) indicates that the
nitrogen is present mainly as the hexagonal Cr-N
phase. ~ 0. J. Walker.

Kefractive indices and anomalous dispersion
of soft X-rays in platinum, silver, calcite, and
glass. E. Dershem (Physical Rev., 1929, T[ii], 33,
609—671).—The refractive indices of several sub-
stances for homogeneous X-rays obtained by re-
flexion from a gypsum crystal were measured by
the total reflexion method for the wave-length range
08—9-lo A. Dispersion curves obtained by plotting
5=1—u against Xare given, and anomalous dispersion
*3shown by depressions in the curves is discussed in

ddail for each substance. The results fully reveal
for the first time the type of anomalous dispersion
occurring in the region of the K, L, and M absorption
discontinuities. The form of the curve was inde-
pendent of the sample used, but values of 8 varied with
Smthickness and surface conditions.

N. M. B1righ.

Compton modified line structure and its
relation to the electron theory of solid bodies.

W. M. Du Mond (Physical Rev., 1929, Tii], 33,
643—60S; cf. this vol., 123).—The structure of the
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Compton line obtained with a special tube for a
scattering angle of nearly 180° with a metallic beryll-
ium scatterer is shown. Experimental line structure
curves obtained by a photo-micrometric analysis of
the spectra, and a general method of computing and
normalising line structure curves are given. The
relation between Compton line structure and electron
velocity distribution according to various alternative
assumptions is discussed. The evidence is in favour
of the new wave-mechanical atom model and the new
Sommerfeld theory of distribution of metallic electron
velocities and of the degenerate gas state.
N. M. Brigh.
Crystal structure and chemical constitution.
V. M. Goldschmidt (Trans. Faraday Soc., 1929, 25,
253—283).—A lecture. N. M. Brigh.

Chemical combination as an electrostatic
phenomenon. V. A.E.van Arkel and J. H. de
Boer (Chem. Weekblad, 1929, 26, 210—216).—

The stability of various types of crystal lattice for
simple compounds is discussed on the basis of the
work of Goldschmidt (A., 1927, 611).
S. I. Levy.
Crystal structure of lithium chloride mono-
hydrate. S. B. Hendricks (Z Krist.,, 1927, 66,
297—302; Chem. Zentr., 1928, ii, 2621).—The unit
cell, probably containing 1 mol., is tetragonal,;
d0013-88, d 100 3-81 A. A. A. Eldridge.

Calcium carbide lattice. C. Hermann (Z
Krist., 1927, 66, 314—316; Chem. Zentr., 1928, ii,
2621—2622).—A lattice somewhat like the pyrite
type is suggested. A. A. Eidridge.

Structural relationships between pyroxene
and amphibolite. B. Gossner (Zentr. Min. Geol.,
1928, A, 340—341; Chem. Zentr., 1928, ii, 2341).—
Comparison of the lattice constants indicates an
isomorphism which is not exhibited in the external
crystal morphology. A. A. Eldridge.

Crystal habit of calcite from the minerogenetic
point of view. G. Kale (Zentr. Min. Geol., 1928, A,
337—339 ; Chem. Zentr., 1928, ii, 2341).

Crystal structure of potassium chloroplatinate.
F. J. Ewing and L. Pauling (Z Krist.,, 1928, 68,
223—230; Chem. Zentr., 1928, ii, 2432—2433).—
Potassium chloroplatinate has d100 9-73 A.; x0-244:
0-005A., and possesses the structure of potassium
chlorostannate. A. A. Eldridge.

Crystal structure of ethylammonium chloro-
stannate. R. w. G. Wycicoff (Z Krist., 1928, 68,
231—238; Chem. Zentr., 1928, ii, 2433).—Ethyl-
ammonium chlorostannate and chloroplatinate have,
respectively, a0 7-24, 7-13 A., c08-41, 8-53 A. Para-
meters for the chlorine ions in the chlorostannate are
u 0-16, v 0-17. The structure is the pyrochroite
arrangement. A. A. Eldridge.

Lattice constants of various fahl ores. F.
Machatschki (Z. Krist., 1928, 68, 204—222; Chem.
Zentr., 1928, ii, 2448).—All fahl ores are hexakis-
tetrahedral, space-group Td. The size of the unit
cell varies about a 10-30 A. according to the com-

position. Variations etc. are considered.
A. A. Eldridge.
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Structure of analcime. |. Space-group.
J. W. Gruner (Z Krist, 1928, 68, 363—37S;
Client. Zentr., 192S, ii, 2545).—The unit cell (cubic)
has a 13-539 A., and contains 16 mols. The lattice is
body-centred; space-group probably 0\°.

A. A. Eldridge.

Fine structure of brookite and the physical
behaviour and changes of state of three natural
forms of titanium dioxide. A. Schroder (Z
Ivrist., 1928, 67, 485—542; Chem. Zentr., 192S, ii,
2230).—The unit cell of brooldte has a 9-136+0-020,
b 5-439;t0-010, ¢ 5-153+0-030 A .; the unit cell con-
tains S mols. of Ti02 A very slow change into
rutile is postulated, and a stud}" has been made of the
effect of temperature on the physical properties of
brookite. Dispersion and dilatation curves were
obtained for anatase and rutile. Nigrin, which is
also obtained by heating rutile at 700°, is not a new
modification. A. A. Eldridge.

Simple method of obtaining a single crystal
of zinc with approximately any desired orient-
ation of its principal axis, S. Ito (Mem. Coll. Sci.
Kyoto, 1929, 12, 97—105).—A method of preparing
single crystal sheets of zinc about 9x7x0-15 cm. is
described. A zinc sheet is supported in a thick
asbestos box and heated until just molten. A small
single crystal of known orientation is then placed in
contact with one end of the sheet and the rate of
cooling from this end is so controlled that a single
crystal develops, the principal axis of which lias the
same orientation as that of the nucleus crystal. The
orientation about the principal axis cannot be pre-
determined by this method. C. J. Smithells.

Principles determining the structure of com-
plex ionic crystals. L. Pauting (J. Amer. Chem.
Soc., 1929, 51, 1010—1026).—The following five
fundamental principles are enunciated which govern
the structure of crystals containing only small cations
(valency=z) with relatively large electric charges,
and having crystal radii not exceeding about 0-8 A.,
the anions being large, univalent, or bivalent, and not
too highly deformable. (1) A co-ordinated polyhedron
of anions is formed about each cation, the cation-
anion distance being determined by the radius sum
and the co-ordination number (v) of the cation by
the radius ratio (r). The minimum values of r are:
tetrahedron, v=4, r=0-225; octahedron, v—&6,
r=0-414; cube, v=8, r=0-732. (IlI) In a stable
co-ordination structure the electric charge of each
anion tends to compensate the strength of the
electrostatic valency linkings (s,=z/v) reaching to it
from the cations at the centres of the polyhedra of
wliich it forms a corner.  All crystals which have been
investigated conform to this principle. (111) Shared
edges, and particularly shared faces, decrease the
stability of a co-ordinated structure; the effect is
large for cations with large z and small v, and is
especially large when r approaches the lower limit of
stability of the polyhedron. (IV) In a crystal
containing different cations those with large s and
small v tend not to share polyhedron elements with
each other. (V) The number of essentially different
kinds of constituents in a crystal tends to be small.
A method of estimating any distortion which may
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occur in crystals is also given. The principles are
used to predict the structures of cyanite, andalusite,
and silhmanite. The principles require that no
stable basic silicates of bivalent metals exist, and that
in aluminium silicates of alkali metals there should
be at least one aluminium ion for every alkali ion.
The structures of aluminium silicates of bivalent
metals which are simplest from the co-ordination
point of view are shown to correspond with the
formula) R”MAloSigOjj and Rn3AISi® 18  which
include the garnets and beryl. S. K. Tweedy.

Determination of parameters in crystal
structure by means of Fourier series. W. L
Bragg (Proc. Roy. Soc., 1929, A, 123, 537—559).—
Previous work on the Fourier representation of the
results of X-ray analysis is discussed (cf. Allison and
Duane, A., 1925, ii, 930; Havighurst, A., 1926, 9%).
In Havighurst’s calculations, although a triple
Fourier seriesin x, y, z is used, the density is calculated
oidy for a series of points along a chosen line in a
crystal. The present paper describes more extensive
evaluations of the series, in that the density is calcul-
ated for values of two variables. The values of
F(hkl) are measured for all crystal directions round
a given zone; e.g., if the zone is the a axis, the values
of F(Okl) are used. A Fourier series is formed in
which these values appear as coefficients, the variables
being the co-ordinates y and z. Values of y and z
are taken at convenientintervals and the Fourier series
is summed for every pair of co-ordinates. The result
is a table of figures indicating the distribution of
scattering matter in the unit cell, as projected on the
face (100). This is done for the a, b, and c axes &
zones in turn, leading to projections of the unit cdl
on the (100), (010), and (001) faces. The projections
enable the atomic parameters to be measured and
the number of electrons in each atom to be counted.
The series is applied to the crystal diopside,
(CaMgsSi03)2, which has already been analysed by
another method (Warren and Bragg, Z. Krist,
1928, 69, 167), and the two sets of 14 parameters,
found by the two methods, agree to within 0-5%.
The numbers of atomic electrons in the projections are
approximately : Ca 16-5, Mg 12-5, Si 11-5, 0 85—9.
The oxygen does not appear to be an ion O'2 with
10 electrons. The groups of F values used for any
projection may be conveniently described as the
“weights ” attached to a network of points orr a
central section of Evvald’s reciprocal lattice (Z. Krist.,
1921, 56, 129). L. L. Bircumshaw.

Crystal structure of gallium. F. M. Jaeger,
P. Terfstra, and H. G. K. Westenbrink (Z
Krist.,, 1927, 66, 195—216; Chem. Zentr., 1928, ii,
2620).—Gallium, m. p. 30-2°, on rapid crystallisation
gives bipyramidal crystals; on slow growth they tend
to be tabular. Crystals obtained from the super-
cooled liquid were ditetragonal-bipyrainidal, a :c=
1-16753. The space-group is probably D&; the
smallest separation of two gallium atoms is 2-56 A.

A. Eldridge.

Crystal lattice of FedN. R. Brint (Z Kirist,
1928, 68, 379—384; Chem. Zentr., 1928, ii, 2621).—
An iron catalyst used for the synthesis of ammonia
and containing 5% N was cubic, with lattice constant
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380A. The presence of the compound FedN -with
1mol. in the unit cell is postulated.
A. A. Eldridge.

X-Ray study of the binary systems of iron with
phosphorus, arsenic, antimony, and bismuth.
G Hlgg (Z Krist.,, 1928, 68, 470—472; Chem.
Zentr., 1928, ii, 2620—2621).—The compound Fe3
is tetragonal (sub-group of G\), body-centred, with
8mols. in the unit cell. The symmetry of Fe is a
sub-group of D@. FeAs has a rhombic unit cell.
The system iron-antimony forms mixed crystals
between 63-5 and 65-5% Sb. FeSb2is rhombic; the
unit cell contains 2 mols.; space-group apparently
Fe. A. A. Eldridge.

Atomic distances in mixed crystals of gold and
copper. A.E.van Arkel and J. Basart (Z. Krist.,
1928, 68, 475—476; Chem. Zentr., 1928, ii, 2621).—
Values for a complete series, the members varying by
10at.-%, are tabulated. The differences are propor-
tional to the fifth power of the mixture ratio.

A. A. Eldridge.

Arrangement of minute crystals in electro-
lytically deposited bismuth and antimony. I, II.
H. Hirata (Elec. Rev. Japan, 1928, 16, 651—656,
761—767).—Small current densities and low electro-
Iyte concentrations favour regular arrangement of the
minute crystals of bismuth. The orientation of the
crystals when arranged in fibres or in single pointed
crystals was examined. Chemical Abstracts.

Crystal form of boleite. B. Gossner (Amer.
Jlin., 1928,13, 580—582).—Boleite is cubic, a 15-6 A.,
with 32 mols. in the unit cell.

Chemical Abstracts.

Atomic spacing in gypsum. S. von Friesen
(Z Physik, 1929, 54, 679—685).—Precision measure-
ments of the grating constant for gypsum show this to
ke independent of the specimen.

A. B. D. Cassie.

Structure of boracite. J. W. Gruner (Amer.
J. Sci., 1929, [v], 17, 453—460).—The unit cell of
boracite is a base-centred orthorhombic prism,
au=h0=1C-97 A., c0=12-00 A .: there are eight mole-
cules to the unit cell. The probable formula is
MBEABI0 26. The space-group is either Clv or
@%the former being the more probable.

C. W. Gibby.

Crystalline hydrated aluminium hydroxide of

vonBonsdorff. 1l. R. Fricke (Z anorg. Chem,,
199 179, 287—292; cf. A, 1928, 1199).—The
relatively slight differences existing between the
i’-ray diagrams of bayerite-a and bayerite-6 indicate
that the latter resembles hydrargillite to a greater
extent than does the former. H. F. Gitlve.

New determination of the lattice constants of
CsCl,and BaF2. E.Broch,l. Oetedal, and A.
REST (Z. physikal. Chem., 1929, B, 3, 209—214).—
Tie lattice constants of carefully purified samples of
tie above substanceswere determined by the powder
Method, using magnesium oxide and silver as refer-
encesubstances. The following mean values of a were
gained : KF 5-333, CsCl 4-113, and BaF, 6-184 A.
The corresponding values of are 2-5283, 3-9905,
and 4-8943, and of ddB 2-5053+0-0005, 3-9S8+0-004,
and 4-893+0-009. 0. J. Walker.
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Crystal structure of strontium. A. J. King
(Proc. Nat. Acad. Sci., 1929,15, 337—338).—A more
accurate determination by means of powder spectro-
grams (cf. Simon and Vohsen, A., 1928, 694) confirmed
a face-centred cubic structure and gave the values
6-075+0-004 A. for the unit cube edge, 4-295A. for the
distance between strontium atoms and daie 2-58.

N. M. Brigh.

Atomic arrangement in the silicates. w. L.
Bragg (Trans. Faraday Soc., 1929, 25, 291—314).—
A general survey of the structures of silicates analysed
by X-ray methods is given. Data are examined
and a structure isillustrated for the following minerals:
beryl, phenacite, olivine, monticellite, norbergite,
chondrodite, humite, clinohumite, zircon, topaz,
staurolite, cyanite, sillimanite, mullite, andalusite,
and diopside, as well as for the garnet series. A
method of determining the position of atoms by means
of a two-dimensional Fourier series is illustrated
and compared with a method based on calculated and
observed strengths of diffraction. The nature of the
Si04 group and the general features of silicate
.Sstructures are summarised. N. M. Brigh.

Structure of the AX4 group. A. M. Taylor
(Trans. Faraday Soc., 1929,25, 314—316).—Measure-
ments of the infra-red spectra of some substances of
the AX4 type are tabulated, and it is shown that
generally two vibration frequencies are present.
Their bearing on inter-atomic forces and the relations
between atoms in a chemical radical is discussed.
Evidence indicates that the atoms of the group are
linked by semi-polar linkings. Shared electrons
appear to be more effective in screening the oxygen
atoms than in screening the central atom.

N. M. Brigh.

Fine structure of felspars. E. Schiebold
(Trans. Faraday Soc., 1929, 25, 316—320).—X-Ray
crystal analysis indicates that the felspars have
similar crystalline structures. Crystallographic data
for various felspars are tabulated, and the monoclinie
felspars are referred to a four-fold primary base-
centred unit from which is deduced a double primary
unit into which the corresponding unit of the triclinic
felspars would pass by a simple deformation. The
structures, effects of replacements of different
metallic atoms, and pseudocubic character of the
substances are discussed in detail. An attempt is
made to deduce details of the atomic arrangements
in felspars from radiograms. N. M. Brigh.

Constitution and structure of ultramarine.
F. M. Jaeger (Trans. Faraday Soc., 1929, 25, 320—
345).—The general preparation and characteristics of
the ultramarines or sodium aluminosilicates are
described. Some substituents are replaceable, as in
the case of the permutites, and investigations are
described of their relations with certain natural
minerals such as sodalite, hauyene, and nosean,
analogous to the permutites. The results of the
substitution of silver in silver ultramarine by the
alkali metals are tabulated and plotted; tables of
powder-spectrogram and rotation-spectrogram data
are given for a number of ultramarines and related
compounds, and deductions therefrom on the structure
of the substances are made and discussed in detail.
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The causes of their colours is also considered. It is
concluded that data are not yet sufficient for the
structure problem to be finally settled and that much
analytical work on substitution compounds is
necessary. N. M. Brigh.

A'-Ray diffraction in liquid alloys of sodium
and potassium. K. Banerjee (Indian J. Physics,
1929, 3, 399—408).—The X-ray diffraction haloes
produced by alloys of varying compositions were
studied, and interpreted with the help of the theory
of X-ray diffraction in liquids and aqueous solutions.
The effectis found tobe additive asregards that due to
the liquid compound NaX and that due to the
excess of either metal dissolved in this compound.
The halo for NaX indicates that the atoms of this
compound are placed at the apices of a triangle.

N. M. Bligh.

Corrosion of a crystal of dolomite by an active
isotropic liquid. L. Royer (Compt. rend., 1929,
188. 1303—1305).—According to the author’s de-
ductions (this vol., 631) the corrosion of a dolomite
crystal by an inactive organic liquid is in accord with
the existence of the elements of symmetry A3C only.
Active organic acids, however, produce effects indic-
ating a ternary A3 axis as the only element of
symmetry and characterise the crystal as a ternary
tetartohedral. It is concluded that although the true
symmetry of dolomite is ternary parahemihedral, it
may assume a tetartohedral form in an active medium.

J. Grant.

Mechanical model of an asymmetric carbon
atom. H. G. Tanner (J. Physical Chem., 1929, 33,
755—759).—A description is given of the construction
andfunctioning of amechanicalmodelofanasymmetric
carbon atom, the analogy being based on the postulate
that electrodynamical asymmetry of the four valency
linkings of the carbon atom is responsible for optical
activity. Rotational polarisation can be imitated
with the model as well as preferential transmission
of one of two species of circidarly polarised waves.

L. S. Theobald.

Crystal structure of solid methane. J. C
McLennan and W. G. Plummer (Phil. Mag., 1929,
[vii], 7, 761—764),—The crystal structure of solid
methane at temperatures between —190° and —255°
has been examined by the X-ray powder method.
The results indicate the occurrence of a face-centred
cube of edge 6-35A., having 4 mols. per unit cell.
The space-group of the carbon atoms is either T2 or
Td2. There is no evidence of the occurrence of a
pyramidal structure. A. E. Mitchell.

Hydrocarbon model. A. Murter (Trans.
Faraday Soc., 1929, 25, 347—348).—A model is
constructed for the hydrocarbon CXH & previously
examined (cf. A., 1928, 1176). N. M. Brigh.

Structure of the carbon chain in hydrocarbons
C.,RNn J. Hengstenberg (Z Krist.,, 1928, 67,
583—594; Chem. Zentr., 192S, ii, 2221).—Penta-
triacontane has a 7-43, 6 (perpendicular) 4-97 A_;
d 0-942, whence the unit cell contains 2 mols. The
CH2 group in the O direction occupies 1-27 A.
Paraffins of high mol. wt. yield diagrams due to a
simple CH2lattice. Assuming rhombic symmetry, the
space-group is probably V{6 Zig-zag chains, in
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which the carbon atoms are 1-52 A. apart, are
postulated. A. A. Eidridge.

X-Ray evidence on the structure of the benzene
nucleus. (Mrs.) K. Lonsdate (Trans. Faraday
Soc., 1929, 25, 352—366).—An historical survey of
X-ray work on carbon, benzene, and benzene deriv-
atives is given. A number of questions on the
structure and size of the benzene nucleus and of its
component atoms are listed, and it is shown that some
of these have been partly or wholly answered by
means of a complete crystalline analysis of hexa-
methylbenzene (cf. this vol., 17). The fate of the
fourth valency linking and the relationship of the
aromatic to the aliphatic carbon atom are discussed in
the light of recent theoretical X-ray work.

N. M. Biigh.

Structure of the benzene ring in hexamethyl-
benzene. (Miss) K. Lonsdate (Proc. Roy. Soc,
1929, A, 123,494—515).—One of the chief difficulties
encountered hitherto in the study of the benzene
nucleus has been that the unit cell of the various
crystalline derivatives examined invariably contained
more than one molecule, and so far no aromatic
substance has had a simple enough structure for the
positions of the separate atoms to be found without
any previous hypotheses as to the shape or size of the
molecule. Hexamethylbenzene, however, avoids this
difficulty ; the unit cell is triclinic and contains one
molecule only. The prisms have been examined by
the ionisation spectrometer using a Coolidge tubevith
a molybdenum anticathode. The dimensions of the
cell are a=9-010, b =8-926, c=5-344 A.; a=44°27,
(3=116° 43", y=119° 34'; a :b:c=1-0095 : 1:0555/.
The space-group is either Cxxor C,1, the molecule being
either asymmetrical or centro-symmetrical ; probably
the latter, on analogy with benzene, liexachloro-
benzene, and hexabromobenzene. The crystal is
easily deformed by slipping about any of the crystallo-
grapliic axes. The structure factors have been calcul-
ated for a large number of planes from the observed
intensities and are found to obey the following rules :
(1) the factors in thé [001] zone repeat themselves
closely throughout the series of planes (100)— >(010),
(010)— >(110), and (110)— >(100). This clearly
indicates a hexagonal arrangement of atoms in the
[001] zone. (2) The factors are almost independent
of the last index I, which shows that the carbon
atoms at least must all lie within 0-1 A. of the (002)
cleavage plane. It is deduced from the relative
values of the factors that a unique structure can be
assigned to the molecule, which exists in the crystal as
a separate entity and has a hexagonal form. Thus the
X-ray evidence supplies a definite proof that the
chemist’s conception of the benzene ring is a true
representation of the facts. The puckered or
“ diamond ” type of ring and the more compact model
proposed by Morse (A., 1928, 222) are shown to be
wholly inadmissible. Only a plane ring can account
both qualitatively and quantitatively for the hexa-
gonal structure of the [001] zone, for the lack of
dependence on |, and for the relative values of the
structure factors observed for (001) and a large number
of other planes. The diameter of the aromatic
carbon atom is 1-42+0-03 A., i.e., the ring is similar
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in structure and in dimensions to that occurring in
graphite. Three of the valencies of the aromatic
carbon atom are co-planar, the ring itself and all the
side-chain carbon atoms lying in one plane. The
methyl group does not scatter like a single atom, but
in scattering power is heavily weighted at the end
nearer to the benzene ring. L. L. Brp.cuMSHAW.

Crystal class of pentaerythritol. E.Ernst (Z
Krist.,, 1928, 68, 139—151; Chem. Zentr., 1928, ii,
2221)—The class has not yet been determined,
despite detailedmorphological and optical investig-
ations. A.A. Eldridge.

Laurie acid. R. Britt and K. H. Meyer (Z.
Krist., 1928, 67, 570—582; Chem. Zentr., 1928, ii,
2221)—The unit cell, in which a 9-76 and b 4-98 A.
are at a right angle; d 21-aA.; sin p0-750, whence
the c axis is 36-9 A., contains four molecules, since
¢=1-020. The space-group is or 4. A spiral
structure of the chain is not possible; the crystal
contains bi-molecules with the like ends one against
another. A.A. Eldridge.

Long spacings of fatty acids. S. H. Piper
(Trans. Faraday Soc., 1929, 25, 348—351).—Although
the method is of limited scope, an X-ray investigation
of long-chain compounds can be made by measuring
the spacings and intensities of reflexion from a set
of widely-spaced planes which are characteristic of
the length of the chain. Some equimolar mixtures of
acids having odd and even numbers of carbon atoms
give photographs similar to those from pure acids,
andsometimes have the spacings of pure acids. These
mixtures both in spacings and m. p. show alterations
resembling those of the pure odd and even acids.

N. M. B1righ.

Nature of dextrin, gelatin, and sodium oleate
solutions as revealed by X-ray diffraction. P.
Krishnamurti (Indian J. PhySiCS, 1929, 3, 307—
329)—An extension of previous work (cf. this vol.,
236) to colloidal solutions. Dextrin and gelatin gave
patterns similar to those of the sugars, and in dilute
solutions both gave rise to gaseous scattering from
which the mol. wts. were calculated as approximately
600 and 3000, respectively. Sodium oleate showed a
separate ring just below the water ring, of approxim-
ately the same size as for the powder, explained as due
to large groups of molecules. The powder patterns
of gelatin and starch also showed at very small angles
afairly intense ring not previously observed.

N. M. Brigh.

X-Ray diffraction in liquid mixtures. P.
Kkishnamurti (Indian J. PhySiCS, 1929, 3, 331—
35, cf. preceding abstract).—The pattern for a
mixture was, in general, found not to be a super-
position of those due to its components. For phenol,
trimethylcarbinol, and piperidine the rings due to the
(to components exist separately in the mixture
pattern; for glycerol, ethyl alcohol, and lactic acid
only one ring is observed, the water ring having
contracted and the liquid ring expanded. For
Pyridine solutions the pyridine ring has expanded
slightly, the water ring being unchanged. Butyric
acid solutions gave only one broad ring. The last
two liquids thus form a transition between the
previous two groups, the difference between which is
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suggested asbeing dueto the differencein the attractive
forces between similar and dissimilar molecules in the
mixtures. In the case of non-aqueous systems, a
mixture of methyl salicylate and o-nitrobenzaldehyde
gave a pattern almost the same as that for either
liquid, results being similar for aniline and cyclo-
hexane. In the case of eyefohexane and methyl
salicylate a different pattern was given for the
mixture. N. M. Bligh.

X-Ray diffraction in liquids of the terpene
series. V. l. Vaidyanathan (Indian J. Physics,
1929, 3, 371—389).—Using CuiTa radiations, the
haloes of 21 liquids were examined, and the results
explained on the assumption that the X-ray diffraction
peaks in liquids occur at wave-lengths corresponding
with the mean molecular distances between them.
In some cases a less distinct inner halo was observed.
The molecular diameters obtained were, for the long-
chain olefinic terpenes, geraniol, linalol, rhodinol,
citral, and citronellal 4-95 A .; for terpineol, 5-08 A .;
for menthone, carvone, and thujone, 5-35A.; for
the cyclic CI1H16 terpenes, terpinene, d-limonene,
(Z(2)-limonene,d-a-phenandrene,sylvestrene,camphene,
and d- and Z-pinene, values increasing from 5-44 to
6-02 A.; for the sesquiterpenes, cadinene, inene,
caryophyllene, and cedrene, 7 A., approximately.
The last four showed an exterior diffuse halo. The
values were in general found to increase gradually
and to be approximately constant in each class.
Densities were calculated. N. M. Brigil

M agnetostriction and the phenomena of the
Curie point. R. H. Fowler and P. Kapitza (Proc.
Roy. Soc., 1929, A, 124, 1—15).—Magnetostriction
must be related to the change of length at the Curie
point in exactly the same way as Weiss’s thermo-
magnetic effects are related to the change of specific
heat at the Curie point. From a revision of Heisen-
berg’s calculation of the partition function for a
magnetised crystal (A., 1928, 1300), and a theoretical
examination of the size of the crystal as a function of
the magnetisation, it is shown that the phenomena
of the Curie point and magnetostriction will both fit
satisfactorily into Heisenberg’s theory. An explan-
ation is suggested for the origin of these changes of

sign. L. L. Bircumshaw.

Role of conductivity electrons in ferromagnet-
ism. J. Dorfman and R. Jaanus (Z. Physik, 1929,
54, 277—288).—An investigation is made (cf. this
vol., 127) of the position of the elementary magnet
in the case of metallic nickel. It may be either the
electron bound to the positive ion of the metal or the
“free ” conductivity electron. At the Curie point
the jump of the specific heat of the conductivity
electron is only slightly greater than the corresponding
change, per atom, of the metal. Hence the electron
bound to the positive metallic ion plays no important
part in ferromagnetic processes, the seat of the
elementary magnet being the conductivity electron.

G. E. Wentworth.

Role of conductivity electrons in ferromagnet-
ism. J. Dorfman and |. Kikoin (Z. Physik, 1929,
54, 289—296; cf. preceding abstract).—The fact
that the conductivity electron plays the part of the
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elementary magnet in ferromagnetic processes has
led to the possibility of calculation of the magnetic
spin moment of the conductivity electron, vrhtcli is
found, within an accuracy of 5%, to be a Bohr
magneton. G. E. Wentworth.

Hall effect in very intense magnetic fields.
A. Mazzari (Xuovo Cim., 1923. 5, 215—223; Chern.
Zentr., 192S, ii, 2226—2227).

Paramagnetic susceptibility of quinquevalent
vanadium ion. X. Perrakis (Aimer. Electrochem.
Soc., May', 1929. Advance copy, 5 pp.).—The para-
magnetic susceptibilities of ammonium and sodium
vanadates and of tiro forms of vanadium pentoxide
are independent of temperature over the range 17—
71°. To the molar susceptibilities of these com-
pounds estimated corrections for the diamagnetism
of the rest of the molecule are applied, and the mean
value of 44x10~6 is obtained for the susceptibility
of the quinquevalent vanadium ion. The difference
between this value and data for metallic vanadium
obtained by Honda and by Owen is discussed.

H. J. T. Ertingham.

Magnetic moment of the complex ions of the
iron group. P. Weiss (Amer. Electrochem. Soc.,
May, 1929. Advance copy, 4 pp.).—The magnetic
moments of the simple ions of the iron group, with
minor exceptions, depend only on the number of
electrons in the ion, in accordance with Kossel’s
displacement law, but for complex ions containing
these metals the magnetic moment is either equal to
that of the normal ion of the same valency or to
that of a normal ion the effective atomic number of
which is greater by 4 units. The significance of this
relation is discussed. H.J. T. Ettingham,.

Two Curie points, ferromagnetic and para-
magnetic. R. Forrer (Compt. rend., 1929, 188,
1242—1244)—A study of the thermal variation of
an almost rectangular hysteresis cycle of nickel shows
that the two Curie points determine two differ-
ent coexistent regions, a hysteresis region extending
to the paramagnetic Curie point, and a region of
spontaneous orientation below the ferromagnetic
point. The former point is always higher than the
latter by about 15—40°. Ferromagnetism can exist
only below both points, whilst paramagnetism is
limited solely by-the upper. J. Grant.

Magnetic properties of iron sesquioxide and
some ferrites above their Curie point; conserv-
ation of the paramagnetism constant in these
compounds. (Mrre) A. Serres (Compt. rend.,
1929, 188, 1239—1241).—The mean value of 28-17 X
10-6/g. (error 0-3%) was obtained for the susceptibility
of iron at 700—750° from measurements on pure
ferrous and ferric oxide, and the fact that this value
falls between the extreme values obtained by other
workers for y-iron indicates that the paramagnetism
of the latter is conserved in combination. The
reciprocal of the susceptibility of magnesium, copper,
lead, and nickel ferrites corrected for the paramagnet-
ism of the sesquioxide (x 1573 X 1(H) is a linear function
of temperature up to 750°, but slight changes in
direction of the lines in all cases except that of lead
confirm the hypothesis of the superposition of a

constant and variable paramagnetic constant (of.
Forestier and Chaudrcm, A., 1927, 11).
J. Grant.
Ferromagnetic properties of ferrites. (Miie;;
S. Veil (Compt. rend., 1929,1SS, 1293—1294).—The
author's experiments (this vol., 24$) on the precipita-
tion of a ferric salt by sodium hydroxide in the presence
of a bivalent salt of the same anion have been extended
to copper, and the same results obtained in the cold.
If, however, the hydroxides were suspended in warm
water they changed from para- to ferro-m&gnetac,
although when iron was replaced by nickel or cobalt
the differences between the relative coefficients of
magnetisation of the calcined precipitates prepared
in the cold and in the warm were far less marked.
J. Grant,
Variation of the piezo-electric constant of

quartz with temperature. A. Andreev, T.
Freedericksz, and |. Kazarnibyskt (Z. Physik,
1929, 54, 477—A4S3).—The piezo-electric modulus,

clu , of quartz between 15s and 500° has been measured
by the method of electrical oscillations. The modulus,
div depends only slightly on temperature, a result
which is at variance with that obtained by the
electrostatic method. Piezo-electric oscillations have
been observed up to 575°. W. E. Downex.

Atomic theory of ferro-magnetism. X
Aktjlov (Z. Physik, 1929, 54, 5S2—587).—Theor-
etical. W. E. Downey.

Electromagnetic theory of Maxwell-Lorentz
and the molecular diffusion of light. J. Cabannes
and Y. Rocard (J. Phys. Radium, 1929, [vi], 10,
52—71).—Theoretical. A study- of the undulatoiy
and quantum theories of light with special reference
to the Raman effect. J. L. Buchan.

Magnetostriction in bismuth. E. van Irsn,
(Bull. Acad. roy. Belg., 1928, [v], 15, 145—149)—A

claim for priority against Schulze (cf. A., 195,
1314). ' F. L. Usher.
Law of magnetisation of solid crystals.

Resolution of the Faraday effect into two effects
of different origin. Diamagnetic and para-
magnetic rotation of the plane of polarisation.
J. Becquerel and W. J. de Haas (Proc. K. Akad.
Wetensch. Amsterdam, 1929, 32, 536—549)—
Measurements have been made at very low tem-
peratures (about 2° Abs.) of the variation of the
magnetic rotatory power with intensity of the field.
The law governing the relationship between rotation
and field intensity, which below about 4-2° Abs. is
no longer linear, is independent of the wave-length,
and its significance for molecular physics is discussed.
H. F. Gillbe.
Coercivity and mechanical hardness. A
Kussmann and B. Scharnow (Z Physik, 1929,
54, 1—15)—Experiments are described to show
that, hi a number of alloys of the metals iron and
nickel with aluminium, copper, and chromium, no
simple relationship can be traced between coercivity
and mechanical hardness. R. W. Lunt.

Theory of the plasticity of metals. H. Snh6ji
(Bull. Inst. Phys. Chem. Res., Japan, 1929, 8,
180—186).—In a previous paper the plasticity, P,
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of a metal was shown to be represented by P—
(Liilay{du\dw), where dvjdw is the final velocity of
elongation per unit length, caused by a load wO
exceeding the elastic limit. It is now proposed that
dafdw and w0 represent two different constants of
plasticity, and the values of plasticity for a number
of metals are recalculated using the previous data.
C. X Smithells.
Dehydration of benzene. J.J. Mantey (Nature,
1929, 123, 907).—Determinations of the refractivity
of benzene in the presence of phosphorus pentoxide
during about 6 months were plotted against the
time;" the resulting curve consists of two distinct
smooth portions having different directional values.
It i3 concluded that the first limb represents the rate
of removal of mechanically admixed water, whilst
the second measures the rate of withdrawal of water
inactual combination with benzene. It thus appears
that benzene forms one or more hydrates, a view
which is supported by the observation that the
specific volume of benzene in the presence of phos-
phorus pentoxide depends on the temperature to
which the benzene has been exposed immediately
before the determination is carried out. Within
certain limits of temperature the drying power of
anhydrous benzene is greater than that of phosphorus
pentoxide. A. A. Eldridge.

Physical properties of platinum. A. T. Gri-
goriev (Z. anorg. Chem., 1929, 178, 213—218).—See
A, 1928, 941.

Determination of mol. wts. in the vapour state
from vapour-pressure and evaporation data.
E.W. Washburn (U.S. Bur. Stand. Res. Pap., 1929,
No. 53).—The determination of the vapour pressure
of a substance by measuring the amount required to
saturate, by aspiration, a known volume of an indiffer-
ent gas, is chiefly open to error in the measurement
of the gas volumes, quantities which have large
temperature coefficients. By using a reference sub-
stance of known mol. wt. the measurement of these
gas volumes is eliminated. The possible errors due
to pressure, temperature, and saturation measure-
ments are considered. F. J. Wilkins.

Electrical conductance method for determining
liquefaction temperatures of solids. E. W.
Washburn and E. R. Smith (Bur. Stand. J. Res.,
1929,2, 7S7—791).—When a solid or mixture of solids
behaves as an electrical insulator below its m. p., but
conducts as soon as the liquid phase appears, it will be
easy to determine this temperature by noting where
the change in conductance occurs. The method will
be especially useful where only a small quantity of the
substance is available, and will be trustworthy where
other methods fail. The apparatus and method used
are described. The eutectic temperatures of several
substances were found. The transition temperature
of Xa.,S04,10H20-—>Na2504 was found to be 32-33°
t.usualiv accepted value, 32-384°), and of

Na.,CrO,j,10H20 — ~Na2Cr04,6H20,
19-51° (usually accepted value, 19-525°).
A. J. Mee.

Temperature-conductivity curves of solid
salts. 1l. Halides of potassium and thallium.
T. E. Phipps and E. G. Partridge (J Anier. Chem.
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Soc., 1929, 51, 1331—1345).—The conductivities, «,
of solid potassium and thallium halides have been
investigated. Log x is a linear function of /T,
although for the potassium salts the graph is two
intersecting straight lines (cf. Phipps and others, A,
1926, 231). The graph for thallous iodide is also
two straight lines, relatively slightly inclined, owing
to a change of crystal form. In polar lattices only
the positive ion conducts at lower temperatures;
both ions conduct at high temperatures (cf. A., 1928,
1192). The “ heats of liberation,” H, of the ions are
calculated from the graphs; they represent the
minimum energy an ion must possess in order to be
able to partake in the conduction process. H for
the potassium ion exceeds that for the sodium ion
in the same halide salt; the values for thallium are
smaller than those for sodium except in the iodide.
In the sodium and potassium halides, H appears to
be proportional to the m. p. of the salts.
S. K. Tweedy.

Table of electrochemical equivalents. G, A.
Roush (Amer. Electrochem. Soc., May, 1929. Ad-
vance copy, 11 pp.).—Electrochemical equivalents of
the elements calculated on the basis of the 1929
at. wts. and expressed in mg. per coulomb, g. per
amp.-hr., Ib. per amp.-hr., and the corresponding
reciprocals, are tabulated. H. J. T. Ertingham.

Experiments on the conductivity of ionic
crystals. Effect of tempering, treatment with
water, and plasticising. F. Quittner and A.
Smekal (Z. physikal. Chem., 1929, B, 3, 162—165).
—The results of experiments on the conductivity of
ionic crystals are summarised and discussed. The
dependence of conductivity phenomena on the loose
structure of the crystal is shown. The effect of
heating the crystals at 400°, and then cooling, is
described; conductivity is increased by this treat-
ment. By treating the crystals with water, there is
still an effect on the conductivity even after they
have been carefully dried. The inner structure of
the crystal must therefore be altered by this treat-
ment. Experiments on the plastic deformation of
crystals were first carried out with natural sylvine.
The resulting effect on the conductivity” can be
a-scribed to changes in the structure of the crystal, a
fact which can be verified independently by coloration
experiments with the radiation from radium.

A. J. Mee.

Intensity gauge for supersonic radiation in
liquids. W. T. Richards (Proc. Nat. Acad. Sci.,
1929, 15, 310—314).—High-frequency sound waves
of high intensity have been applied to chemical
phenomena (cf. Richards and Loomis, A., 1928,
141). The difficulties of absolute intensity measure-
ments are discussed, and a gauge of the ear-trumpet
type which is capable of giving reproducible values is
described. N. M. Bligh.

Transmissibility of thin metal foils for long-
wave infra-red radiation, and their electrical
conductivity. H. Murmann (Z. Pliysik, 1929, 54,
741—760).—A formula for the transmissibility of
plane parallel metallic plates for long-wave infra-
red radiation is derived from Maxwell’s theory".
According to this formula the transmissibility should
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be independent of the wave-length and dependent
only on the product of the thickness and electrical
conductivity of the foil. Experiments were carried
out to test this. The transmissibilities relative to
a plain celluloid sheet in the spectral range
6-7—108 [a were determined. It is shown that in
agreement with the theory the transmissibility is
independent of wave-length. In order to test its
dependence on thickness and electrical conductivity
the resistances of the foils were determined. The
transmissibility was found to be dependent on the
product of thickness and electrical conductivity.
For antimony and silver, two modifications with
different conductivities were shown to exist.
A. J. Mee.

Results of the wave-mechanics calculation of
the temperature relationship of the electrical
resistance of pure metals. G. Borelitis (Z
Physik, 1929, 54, 806—810).—By applying work on
X-rays to the scattering of de Broglie waves, formulae
for the effect of temperature on the resistance of pure
metals have been derived by Houston (A. 1928,
695), Frenkel and Mirolubov (A., 1928, 933), and
Bloch (this vol., 247). Without entering very far
into the theory and underlying assumptions, a critical
examination of these formulae is made. None agrees
entirely with the experimental results. The best
equation put forward to connect temperature with
the resistance of pure metals was the empirical
formula of Gruneisen (Physikal. Z., 1918, 19, 2S2).
For low temperatures this gives the resistances pro-
portional to TI, where T is the absolute temperature.
Houston gives the resistance proportional to T2, and
Frenkel and Mirolubov, and Bloch give it propor-
tional to T3. Actually Gruneisen’s formula deviates
from the truth at lowest temperatures. A. J. Mee.

Optical characters of copper halides. M.
Haase (Z. Krist.,, 1928, 68, 82—86; Chem. Zentr.,
1928, ii, 2329)..—The refractive indices of cuprous
chloride, bromide, and iodide between 535 and 700 ju
have been measured, and the molecular volumes and
molecular refractions for the D-line determined.
Values increase regularly from chloride to iodide.

A. A. Eldridge.

Optical properties of some salts of gluconic
acid. G.L.Keenan andS. M. Weisberg (J Physical
Chem., 1929, 33, 791—794).—Optical data for the
gluconates of ammonium, potassium, sodium, barium,
and lead, and for the gluconic y-lactone are recorded
together with the interference figures and values of
2E. The double refraction is strong, except in the
case of the lead salt, which is only moderate.

L. S. Theobald.

B. p. of magnesium, calcium, strontium,
barium, and lithium. H. Hartmann and R.
Schneider (Z. anorg. Chem., 1929, 180, 275—283;
cf. Ruff and Hartmann, A., 1924, ii, 481).—The
b. p. of the above metals have been determined at
various pressures by direct measurement of the tem-
perature of the condensing metallic vapour. From
the temperature-pressure diagram the following
values are obtained for the b. p. at 760 mm. : magnes-
ium 138075°, calcium 171275°, strontium 1639+5°,
barium 1810710°, and lithium 1609+5°. From
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these values the heat of evaporation, conventional
chemical constant, Trouton’s constant, and critical
temperature are calculated. The irregular sequence
of the b. p. in the alkaline eartk-metal series corre-
sponds with the irregular variations of the crystal
structure of these metals. 0. J. Walker.

[Specific heats of] solid elements. W.
(Z. anorg. Chem., 1929, 1SO, 254—2S6).—T he entropy
at the ordinary temperature (S) and the specific
heat (s) of solid elements satisfy the relationship
Ssi=k, where k is about 5. Since a similar relation-
ship, SLI=k’', holds for the heat of evaporation per
g. (L). the expression (L/s)i=constant can be derived.

0. J. Walker.

Thermochemical studies in the acetylene
series. P. Landrieu and F. Baylocq (BU“. Soc.
chim., 1929, [iv], 45, 217—225; cf. A., 1914, ii, 30).
—The heats of combustion of ?-amylacetylene and
?i-hexylacetylene have been determined by improved
methods (A, 1923, ii, 535; 1925, 427) with the
object of obtaming an accurate value for the heat
of saturation of the acetylenic linking. The follow-
ing constants are given : ?i-amjlacetylene, b. p. 99—
1007763 mm., m. p. —81 to —S0°, ¢?S0-7505,  0-7335,

1-4086; Ji-hexylacetylene, b. p. 124—125°/763 mm.,
m. p. -SO to -79°, dl 0-7667, rf* 0-7470, n% 1-4172.
Although the pressure of oxygen in the bomb some-
times reached 45 kg./crn.2, combustion was nerer
complete, and a correction was applied for the residual
carbon (less than 2 mg.). The molecular heats of
combustion at constant volume (Q,) and constant
pressure (Q,,) are : ?i-amylacetylene, QP1092 kg.-cak,
@ 1093-5 kg.-cals.; w-hexylacetylene, Qv 1243-5 kg-
cals., Qp 1245-5 kg.-cals. The heats of saturation,
obtained by using the accepted data for ?i-heptane
and M-octane; are respectively 58-8 kg.-cals. and 557
kg.-cals. ” F. L. Usher.

M. p. of palladium. C. 0. Fairchild, W. H.
Hoover, and M. F. Peters (Bur. Stand. J. Res,
1929, 2, 931—962).—The m. p. of palladium has been
determined by measuring with an optical pyrometer
the ratio of brightness of the red light (>.=6258 A)
emitted by black bodies at the m. p. of palladium
and gold, respectively. The crucible method was
shown to be more trustworthy than the wire method.
The result obtained by the crucible method, when
substituted in Wien’s or Planck’s equation, gives the
m. p. of palladium as 1556-6° with an uncertainty
of 1°. In the computations Cz was taken as 1-432
cm. deg. and the m. p. of gold "as 1063°. The aver-
age of this result and those of six previous determin-
ations is 1553°:t;0-70. The uncertainty in C2 is
estimated as 0-002, and in the m. p. of gold as 0*5°;
it is concluded that the uncertainty in the value of
the m. p. of palladium on the centigrade thermo-
dynamic scale is approximately 2°. If 1063° is the
m. p. of gold, the m. p. of palladium is 1553°.

W. E. Downey.

Entropy of gases in irreversible processes. D.
Enskog (Z Physik, 1929, 54, 498—504).—Mathe-
matical. W. E. Downey.

Coefficient of cubical expansion of liquids and
critical temperature. V. N. Thatte (Phil. Mag.,
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1929, |vii], 7, 887—891).—In the application of van
der Waals’ equation to the liquid state it is assumed
that the term ajv2is large compared with the external
pressure p, i.e., a/v2*"RT[(v—b). It is also assumed
that the ratio of the volume of the liquid occupied
by the molecules to the total volume of the liquid is
practically constant for liquids under the ordinary
temperatures and pressures; hence, taking 1jR as
proportional to the critical temperature Tc the
coefficient of cubical expansion of the liquid 0—
I(kTe—2T). h has been found from the known
values of C and Tcfor a number of liquids to be 2-5.
The equation is similar to that deduced by Davies
(A, 1912, ii, 426) from Mathias’s law and Guldberg’s
density calculations, but the results obtained from it
are in closer agreement with the accepted values.

A. E. Mitchell.

Vaporisation under the influence of an electric
field. E. H. Greibach (Physical Rev., 1929, [ii],
33, 844—850).—The effect of a non-uniform electric
field on the vaporisation of a solid is shown to consist
ina minute increase in the heat of vaporisation and a
decrease in the rate of evaporation. In the case of a
metal filament, expressions are obtained for the
density of the saturated vapour, the increase of heat
of vaporisation, and the ratio of apparent to normal
rate of evaporation. Comparison of the last result
with experimental data is inconclusive.

IST M. Bligh.

Heat of decomposition of azoimide. W. A.
Roth and F. Multer (Ber., 1929, 62, \B], 1188—
1194)—Attempts are described to deduce the heat
of decomposition of homogeneous liquid azoimide by
subtracting from the heats of combustion of phenyl
azide and ethyl azidoacetate the “ heat values ” of
the inset groups C6H4 and CH-COZX(t. The minimal
value of 67 kg.-cal. is thus obtained, whereas 53 kg.-
cal. is calculated from Berthelot’s observations for
dilute solution. Ethyl azidoacetate burns quantit-
atively and the heat of combustion is independent
of the age (4511—4512 g.-cal./g.), whereas phenyl
azide almost always yields a certain amount of soot
and its heat of combustion diminishes with age so
regularly that the value for the fresh material can be
calculated by extrapolation. The heat of formation
of phenyl azide is about 70 kg.-cal. more negative
than that of benzene, whereas that of ethyl azido-
acetate is about 77 kg.-cal. smaller than that of
ethyl acetate.

The production of unusually large quantities of
nitric acid during the combustion of azido- and diazo-
compounds is discussed from the point of view of
energy. A primary elimination of 2N2 from 2 mols.
of azido-compound would liberate more than twice
& much heat as is required for the fission of the
quantity of nitrogen and oxygen into atoms from
which the observed excess of nitric acid could be

produced. H. Wren.
Thermal expansion of tantalum. P. Hidnert
(Bur. Stand. J. Res., 1929, 2, 887—~896).—Three

samples of worked and annealed tantalum have been
examined over the range —198° and +500°. Worked
tantalum was found to expand to practically the same
degreeas annealed tantalum. Between 20° and 500° the
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expansion may be expressed by the equation Lt=
LQOI —(6-59i+0-00008i210 c]. The coefficient in-
creases slightly with rise of temperature.
W. E. Downey.
Heat capacity of hydrogen iodide from 15°
Abs. to its b. p. and its heat of vaporisation.
Entropy from spectroscopic data. WwW. F.
Giauque and R. Wiebe (J. Amer. Chem. Soc., 1929,
51, 1441—1449).—Experiments previously described
(A., 1928, 228, 1083) are repeated with hydrogen
iodide. As in the case of hydrogen bromide, two
regions of high heat capacity occur in the solid state,
apparently due to internal molecular transitions.
The molal heat of fusion is 686-3 g.-cal. at the m. p.
(222-31° Abs.) and that of evaporation, 4724 g.-cal.
at the b. p. (237-75° Abs.). The “observed” molal
entropy at the b. p. is 47-8 g.-cal./1°, in agreement
with the value calculated from spectroscopic data.
S. K. Tweedy.
Critical temperature measurements on carbon
dioxide in small capillaries. H. T. Kennedy
(J. Amer. Chem. Soc., 1929, 51, 1360—1366).—The
critical temperatures of carbon dioxide as measured
in capillary tubes of varying diameter down to
0-004 mm. is 30-96°, independent of the size of the
tube. S. K. Tweedy.

Time variation of thermodynamic processes.
N. von Raschevsky (Z. PhySik, 1929, 54, 736—
737).—Thermodynamics deals with a system the
processes of which do not vary with time. The
progress of entropy and free energy near this equi-
librium state is followed formally, by two differential
equations. A. B. D. Cassie.

Thermodynamics of solutions. V. Fisher (Z
Physik, 1929, 54, 715—723).—A general equation
satisfied by usual thermodynamical parameters speci-

>fying a solution is deduced from equality of the
thermodynamic potential for the pure solute and for
the solute in solution. Appropriate simplifying
assumptions give, (i) the law of partial pressure for
a gaseous mixture, (ii) van 't Hoff’s laws and other
equations for dilute liquid solutions, (ii) is applied
to solutions of sucrose and calcium ferrocyanide in
water. A. B. D. Cassie.

Semi-empirical vapour-pressure formula. V.
Kirejev (Z Elektrochem., 1929, 35, 217—220).—The
author has derived the formula (a(l-10—t)/t)<Zt=
(1—~/-K)dTz, in which a=L 6/i?7&(T10—t4) (77~=abso-
lute temperature, i,c=critical temperature, Th=Db. p.,
p=pressure, Pc=critical pressure, Z;,=latent heat of
vaporisation at Tt, and ~=TjTcand ~=P/PQ con-
necting vapour pressures, greater than about 0-3
atm., over a range of temperatures up to t=0-85.
A method of evaluating the integration constant of
the expression in its integrated form, together with
tables of appropriate data, are given. The expres-
sion is based on: (i) the Clausius-Clapeyron
equation, (ii) a vapour-pressure formula obtained by
Nernst (“ Theoretische Chemie,” 8—10 ed., p. 313),
and (iii) an empirical formula which the author
has found to connect the change in the heat of vapor-
isation with that of temperature.

H. T. S. Britton.
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Shrinkage of glass threads during heating. I.
Sawai and Y. Ueda (Z. anorg. Chem., 1929, 180,
287—303; cf. A., 1928, 1085).—Using a sodar-lime
glass, measurements have been made of the changes
in length on heating of glass threads of various
diameters between 0-031 and 0-316 mm. As in the
case of lead borate glasses, a contraction was found
to occur at two temperatures. The first shrinkage
disappears, however, by a preliminary heating at
500°. The temperature at which shrinkage com-
mences is greatly dependent on the diameter of the
thread, the load placed on it, and the rate of heating.
From the shrinkage measurements the surface tension
and viscosity of the glass thread can be calculated.
The theoretical significance of the shrinkage tem-
perature is discussed. 0. J. Walker.

Determination of internal friction of metals,
especially mercury. F. Satjerwald and W.
Radecker (Z Physik, 1929, 54, 844—847)—A
number of experimental results are cited on the
basis of which it is concluded that the values for the
internal friction of mercury previously obtained must
be correct within experimental error. A slip of any.
large dimensions cannot occur at the walls of the
vessel. The value of the Hagenbach correction is
discussed. A. J. Mee.

Gaseous effusion at high temperatures. F. R.
Bichowsicy and C. W. Witson (Physical Rev., 1929,
[ii], 33, 851—859).—A method of investigating the
effusion of gases through a small orifice is described,
and applied to helium for the range of temperature
1000—2100° Abs., and of pressure 0-2—0-8 mm.
The kinetics of the problem is discussed. The effusion
was found to follow Knudsen’s formula. Correcting
for viscosity and slip effects, the pressure varies with
the absolute temperature when the rate of flow is
constant. The apparatus thus serves as a g@as
thermometer. Experiments with hydrogen at high
temperatures were inconclusive owing to the presence
of atomic hydrogen. N. M. Brigh.

Azeotropism in binary systems containing an
acid. M. Lecat (Ann. Soc. Sci. Bruxelles, 1929, 49,
B, ii, 28—47)—Azeotropic data already published
for binary systems containing one acid component
are grouped systematically and reviewed. The
general conclusion is that the azeotropic lowering, 8,
for a given difference A between the b. p. of the
components, diminishes rapidly with increasing mol.
wt. of the acid, the degree of molecular association
varying inversely with the mol. wt. For formic acid
mixtures, the azeotropic lowering satisfies the equation
8=20—0-589A+0-0045A2—0-0000024A3; for acetic
acid, the equation becomes 8=10—0-61A4-0-0134A2™
0-00011A3. For propionic, butyric, and isovaleric
acids one equation is approximately valid, viz,
8=7—0-562A+0-0185A2+0-000233A3. The curves for
benzoic and phenylacetic acids lie between those for
acetic and propionic acid; 9 (i.e., for A=0) is about
8-7. H. F. Gitive.

Binary azeotropes. XIIl. M. Lecat (Ann. Soc.
Sci. Bruxelles, 1929, 49, B, ii, 17—27; cf. this vol.,
255).—A further list is given of 167 positive azeo-
tropes, 21 eutectics, and 2 negative azeotropes,
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together with 10 euzeotropes having approximately
iectilinear isobars, 29 with isobars convex to the
concentration axis, 8 with concave isobars, and 14
other azeotropes. H. F. Gillbe.

Alloys of gold and platinum. A. T. Grigokiev
(Z. anorg. Chem., 1929, 178, 97—107).—See A
1928, 955.

X-Ray study of the internal transformation of
silver-zinc alloys. A. Roux and J. Cournot
(Compt. rend., 1929, 188, 1399—1401).—The X-ray
spectrum (A., 1928, 851) of an annealed silver-zinc
alloy (30-23% Zn) is formed by juxtaposition of the
spectra of the constituents, whilst that of the tempered
alloy has characteristics only of the principal con-
stituent. Deformation may be due to precipitation
of the minor constituent. The authors’ micrographic
observations and general theory of tempering and
recovery (loc. tit.) are confirmed. J. Grant.

Critical solution temperature phenomena in
the ternary system phenol-thymol-water. (Miss)
K. W. Wilcox and C. R. Bailey (J. Physical Chem,,
1929, 33, 705—708).—The ternary system phenol-
thymol-water has been investigated at 15°, 65°
200°, and 250°, and the ternary diagram is reproduced.
At 250° the curve obtained is a critical saturation
curve typical of the addition of a third substance
soluble in one only of the partly miscible liquids;
at 120°, the curve is of the type characteristic of the
addition of a substance soluble to a considerable
extent in both liquids. Thus, at high temperatures
phenol reduces the solubility of thymol in water,
and at lowtemperatures increasesit. At the ordinary
temperature, a mixture of equal weights of water
and thymol can be rendered homogeneous by the
addition of nearly twice the weight of phenol.

L. S. Theobald.

Solubility of silicon in hydrofluoric acid. C
Bedel (Compt. rend., 1929, 188, 1255—1257)—
Solutions of silicon (89—96%) containing silica, traces
of iron and aluminium, zinc, lead, silver, or magnesium
in hydrofluoric acid of concentration corresponding
with HF,2H,0 were concentrated by evaporation.
The rate of dissolution rises to a maximum (1-25%/hr.)
when the concentration of acid is 14% and then
decreases to a minimum (0-3%/hr.) for 40% acid,
after which it again increases. It is independent of
the size of the particles and is far greater for silicon
crystallised from silver than for that obtained by
other methods. J. Grant.

Conditions of solubility of silicon in hydro-
fluoric acid. C. Beder (Compt. rend., 1929, 188,
1294—1296; cf. preceding abstract).—The solubility
of silicon in hydrofluoric acid is increased in the
presence of oxidising agents .(including air) and is
influenced by the E.M.F. between the silicon and
metallic impurities. In 30% acid silicon is electro-
negative to platinum, silver, and copper, and electro-
positive tolead, iron, zinc, magnesium, and aluminium.

J. Grant.

Life history of adsorbed atoms and ions. J. A
Becker (Amer. Electrochem. Soc., May, 1929
Advance copy. 21 pp.).—The condition of adsorbed
atoms and ions is discussed in the light of recent
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experimental work (cf. A., 1926, 988; 1928, 1303).
From the way in which the electron work function of
asurface is altered by adsorbed particles it is possible
to calculate the ratio of adsorbed ions to adsorbed
atoms. The fields due to adsorbed ions can exert
appreciable forces on other adsorbed ions or atoms
at distances of 10 or more atomic diameters, so that
the possibility of evaporation of an adsorbed particle
is greatly affected by the presence of neighbouring
particles. Within a certain range of temperature
the adsorbed particles migrate over the surface as a
two-dimensional gas and may move over distances of
several thousand atom diameters before evaporating.
H. J. T. Ertingitam.
Sorption of gases by minerals. 1. Heulandite
and chabazite. J. Sameshima (Bull. Chem. Soc.
Japan, 1929, 4, 96—103).—Heulandite dehydrated
at 350° absorbs ammonia fairly rapidly at 25°, the
totalamount taken up being approximately equivalent
to the water lost on dehydration; ethylene and carbon
dioxide are not appreciably absorbed. Dehydrated
chabazite takes up carbon dioxide and ammonia very
rapidly, and ethylene rather slowly. R. Cutnirr.

Adsorption [in gases]. Il. W.Kalberer and C.
Schuster (Z. physikal. Chem., 1929, A, 141,270—296;
cf. this vol., 132).—The heats of adsorption of vari-
ous gases (argon, carbon dioxide, nitrogen, ethylene)
by silicic acid gels have been measured directly and
compared with those deduced from the adsorption
isotherms, from which information can also be
obtained regarding the magnitude and properties of
the adsorbing surface. In particular the steep rise
of the first part of the carbon dioxide isotherm
points to inhomogeneity of the surface, i.e., to “ active
centres,” and evidence is adduced in favour of con-
densation in fine capillaries. ' A close connexion is
shown to exist between tho heat of adsorption and the
volume of the adsorbed layer, expressed as the product
of the area of the adsorbing surface and the mean
amplitude of vibration of the adsorbed molecules at
right angles to the surface; this volume (Adsorptions-
raum) increases as the heat oi adsorption decreases.
The surface structure of silicic acid gel is in an ex-
tremely labile condition unless it has been strongly
heated, and its area is approximately 10® cm.2 per
g Prom an examination of the isotherms it is shown
that the differential heat of adsorption should increase
with, fall of temperature, and this has been confirmed
experimentally for carbon dioxide at high pressures,
where the surface is not so labile. The heat of
adsorption increases with increasing surface density of
the adsorbed molecules, and is largely dependent on
the previous history (heating, progressive extraction
of gas, etc.) of the absorbent, particularly at low
pressures. F. L. Usher.

Adsorption of water, ethyl alcohol, ethyl
acetate, and acetic acid vapours by tungstic and
zirconium oxides ; bearing on heterogeneous
catalysis. J. N. Pearce and M. J. Rice (J.
Physical Chem., 1929,33, 692—704).—A continuation
of previous work (A., 1925*ii, 381) in which thoria and
alumina were the adsorbents. Comparison with the
prosent results, obtained at 99-4°, shows that for unit
volume of adsorbent the adsorption of water vapour
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decreases in the order thorium, aluminium, tungsten,
and zirconium oxides, which is also the order of the
dehydrating power of these oxides towards alcohol.
With ethyl acetate the order is reversed. It is
inferred that in catalysed esterification the vapours of
alcohol and acetic acid must be adsorbed simultane-
ously and that the catalytic effect increases as tho
adsorbing power for water vapour decreases.
L. S. Theobald.

Adsorption from aqueous solutions by silica.
F. E. Bartelr and Y. Fu (J. Physical Chem., 1929,
33, 676—687).—Tho adsorption of various organic
and inorganic acids, bases, and salts from aqueous
solution by pure dehydratod silica, prepared from
silicon tetrachloride by the method of Ebler and
Fellner (A., 1911, ii, 723), has been investigated.
Inorganic bases are preferentially adsorbed in the
order lithium > sodium > potassium > ammonium
hydroxidos, the order being the same as that of tho
hydration of ions and being due probably to the
hydrophilic nature of silica. The commoner in-
organic acids are not adsorbed, but organic acids are
slightly adsorbed in amounts which decroase as a
homologous series is ascended, e.g., formic> acetic>
propionic> butyric acids. The greatest adsorption is
obtained with salicylic and benzoic acids. Tho
adsorption from aqueous salt solutions is hydrolytic,
the base being adsorbed in all cases, and with the
sodium salts of organic acids adsorption increases as
an homologous series is ascended. An equilibrium
exists between the base adsorbed and the acid in
solution, the extent of the former being controlled
by tho hydrogen-ion concentration of the solution.
This probably accounts for the greater adsorption of
salts of organic acids than of inorganic salts. Data
for the adsorption of benzoic acid by silica from
solutions in carbon tetrachloride and benzene support
the conclusion of Patrick and Jones (A., 1925, ii, 193)
that greater adsorption corresponds with lower
solubility of the solute adsorbed in the solvent. The
degree of adsorption is also influenced by solid-
liquid interfacial tension relationships, greater
adsorption being obtained with the solvent which
has tho lower adhesion tension with the adsorbent
(cf. A., 1923, ii, 464). L. S. Theobald.

Adsorption of electrolytes by crystal faces.
(Mr1e) L. de Brouckere (Bull. Acad. roy. Belg.,
1928, [v], 15, 170—184; cf. A., 1928, 831).—Experi-
ments on the .adsorption of chlorides by crystalline
barium sulphate have been extended to cadmium,
mercuric, lead, and lanthanum chlorides and previous
results have been confirmed. The same results are
obtained from whichever side the equilibrium is
approached and whatever the analytical methods
employed, and they are quite reproducible. Anions
and cations are adsorbed in equivalent amounts.
Comparison of tho adsorption isotherms shows that
the valency of the cation is unimportant, but that at
saturation the isotherms are in the order of decreasing
at. wt. of the cation. The isotherms agree with
Freundlich’s formula at low concentrations only. No
analogy between the coagulation of colloidal solutions
by electrolytes and the adsorption of electrolytes by
crystal surfaces is apparent. Calculations of the
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quantity of electrolyte adsorbed per unit surface at
saturation support the idea of a film of unimolecular
thickness on the crystal. F. L. Usher.

Adsorption phenomena of silver iodide. II.
A. Obrutscheva (Biochom. Z., 1929, 207, 25—
27; cf. A, 1927, 617).—Further experiments show
that the position of the point of maximum adsorption
depends, not only on the nature of the adsorbent and
of the adsorbed substance, but also on the concentra-
tion of the solution of the latter, The theoretical
treatment previously given requires to be modified in
view of the greater complexity now found to exist
in the process. W. McCartney.

Electric charge of [solid] silver iodide in
saturated solutions of silver iodide. E. Lange
and P. W. Crane (Z. physikal. Chom., 1929, A, 141,
225—248).—It is shown on thermodynamical grounds
that a preferential adsorption of iodide ions is to be
expected when solid silver iodide is in contact with its
saturated aqueous solution. Measurements of the
electrokinetic potential of silver iodide have been
made with a differential endosmometer in which, by
using a P.D. varying from 600 to 8000 volts, separate
determinations could be completed in 30 sec. When
the precipitate was formed from solutions containing
excess of silver ions the potential was at first always
more positive than when iodine ions were in excess,
but after 80 washings the difference was reduced to
1 millivolt, whence it is inferred that no difference
would be found in a perfectly washed precipitate.
The electrokinetic potential of the substance in its
saturated solution is —0-004 ;/0-001 volt at 20°.
Figures are given showing the variation of this
potential with concentration of silver ion. The
isoelectric point lies at a concentration of about
4 XIChW-silver nitrate, above which the potential
becomes positive. Similar measurements with silver
bromide in its saturated solution gave a value of
—0-0015 volt. The negative potential of the solid
against its own solution is considered to be due to
adsorption of the halogen ion, the stronger adsorption
of iodine compared with bromine ions being ascribed
to its greater deformability. Peculiarities in the
behaviour of silver iodide, such as the unequal
stabilising power of silver and iodine ions, and the
ready formation of complex anions, receive a simple
explanation in the displacement of tho isoelectric
point to the silver side of tho equivalence point.

F. L. Usher.

Significance of the adsorption ofions by colloid
particles in coagulation by electrolytes. H.
Freundlich, K. Joachimsohn, and G. Ettisch
(Z. physikal. Chem., 1929, A, 141, 249—269).—The
connexion between ionic adsorption and coagulation
is shown to be less simple than was assumed in
Freundlich’s original theory. According to this the
coagulation values for different ions correspond with
their adsorption measured in equivalents, and the
observed discrepancies cannot be ascribed to experi-
mental errors. A new series of experiments with
definitely hydrophobic sols (arsenious sulphide, gold)
is described, in which the coagulation values for ions
of different valency have been rodetermined. The
amounts of different cations adsorbed at this point
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have been determined by sensitive potentiomotric
and colorimetric methods and found to be not only
not equivalent, but even of different orders of magni-
tude. It is considered that the space distribution of
ions round a colloidal particle is very specific and that
the thickness of the double layer varies considerably;
e.g., with colloidal gold the area occupied by electrolyte
in the case of powerful ions with a small coagulation
value is less than the total surface area of the gold and
there is no ground for assuming a double layer thicker
than unimolecular, whereas in the case of univalent
ions the area is much greater and the adsorption layer
consequently thicker. It is suggested that the lower-
ing of the electrokinetic potential to a critical value
need not be effected by adsorption of equivalent
amounts of the oppositely charged ion, but may
depend onthe distribution of cations and anions onthe
surface of the particles. The amounts of hydrogen
ion displaced when different cations are adsorbed have
been measured and found to bo of tho same order of
magnitude for all. It is confirmed that the coagul-
ation value for univalent ions rises with dilution of the
sol. The quantities of different cations adsorbed at
the coagulation concentration by arsenious sulphide,
in milli-oquivalents per g., are : Na' 5-80, H* 4-28,
Ba" 0-21, Zn" 1-50, Ni” 1-22, In" 0-56, Fe" 037,
Th"” 0-27, “ neufuchsin” 0-08, methylene-blue 0-13.
F. L. Usher.
Capillarity. XI. Diffusion and concentration
alterations in capillaries. K. Schuitze (Kolloid-
Z., 1929, 48, 15—25).—The difficulties and sources of
error in tho measurement of the rise of salt solutions
in capillaries of different dimensions are discussed.
E. S. Hedges.
Drop-weight method for the measurement of
surface tension. A. Ferguson (J. Sci. Ilusfr,
1929, 6, 163—167).—A discussion of tho equation
mg = 2-r.ry used by Quincke in the absolute deter-
mination of surface tension by the drop-weight
method. Edwards’ work (B., 1929, 400) is criticised.
C. W. Gibby.
M easurement of the interfacial tension of oils.
J. C. Edwards (J. Sci. Instr., 1929, 6, 167—16S)—
A reply to Ferguson (cf. preceding abstract).
C. W. Gibby.
Change in the surface tension of some solutions
of univalent chlorides with time. E. O. seitz
(Ann. Physik, 1929, [v], 1, 1099—1108).—Klein-
mann’s technique (A., 1926, 900) has been applied to
potassium, lithium, and hydrogen chlorides. The
alkali chlorides show with increasing concentration a
linear increase in the static surface tension at constant
temperature, whilstthe acid exhibits a linear decrease
in the surface tension a. In both cases the change of
a with the temperature is —0-015 per degree. The
effect of time is given by the relation 8a=A<x. erai,
Sa being the excess over the static value at any time,
Aa that at i=0, and 1/a being the time occupied
for Sa to fall to the eth part. Taking 1/a as t, it is
found that to/t (1o being the value for pure water)
shows a variation with concentration which is almost
exactly in agreement with the variation of the Kohl-
rausch degree of dissociation A/A,,. This applies
to the alkali salts at constant temperature, but not to
hydrogen chloride in which t and 40 are not very
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different. Asthe temperature rises, tho concentration
being constant « decreases linearly. The temper-
ature coefficient of —dx/x varies from 0-017 (hydrogen
chloride) to 0-027 (lithium chloride).
R. A. Morton.
Kinetic phenomena at metallic surfaces. G.
von Hevesy and M. Birtz (Z. physikal. Chem.,
1929, B, 3, 271—281).—If a metal is dipped into a
solution containing ions of the metal there is a transfer
between tho ions in tho solution and the atoms of the
motal. The transfor effect can be followed by a radio-
active method. The Kinetics of the change are
investigated, the metals being both in the massive
and the colloidal form. In tho first instance the
transfer between massive lead and lead ions was
investigated, in one case active load foil and inactive
lead ions being used, and in the second inactive
lead foil and active ions. Tho transfer is practically
the same for both methods. The transfer between
colloidal lead and lead ions was then determined.
With lead sols there is no reversibility. In this case
there is a considerable adsorption of lead ions on the
colloidal particles. The velocity of transfer between
adsorbed ions and ions in the solution is very small.
The transfer botween massive copper and silver ions
is considered, together with the reverse case. The
velocity of the change is greater and tho effect of
adsorption is less marked. A large proportion of the
copper goes into solution as the univalent ion.
A. J. Mee.
Determination of the thickness of a film of
oleic acid in the saturation state on water and of
the saturation pressure of this film. P. Emir
(Compt. rend., 1929, 188, 1284—1286).—The solu-
bility of a film of oleic acid is greater on water than
on 0-05Ar-hydrochloric acid and increases with the
superficial density and with rise of temperature. The
saturated film on water or acid has a thickness of
23A., a value in close agreement with that found by
X-ray spectrography and which is independent of
temperature (15—30°). The saturation pressure,
which is 30-9 dynes/cm.2 at 15° and increases with
rise of temperature (cf. Marcelin, A., 1926, 120),
seems to vary with the origin of the acid.
J. Grant.
Molecular sieve membranes. L. Michaelis
(5th Coll. Symp. Mon., 1928, 135—148).—A strong
molecular sieve filter is obtained by allowing a solu-
tion of collodion to evaporate on a mercury surface.
A method for determining the “ fineness ” of such a
sieve is described, and relative values for various
materials are recorded. The diameter of the pores is
probably of the order of magnitude of single molecules.
Relative velocities of diffusion through membranes
separating water, from O-lJi-solutions are : methyl
alcohol 9-2, ethyl alcohol 3-0, propyl alcohol 1-0,
carbamide 1-0, butyl alcohol 0-8, glycerol 0-22, chloral
hydrate 0-11, monochlorohydrin 0-067, dextrose O.
NH3 diffuses much more rapidly than NH4. The
diffusion of electrolytes is extremely slow. With
potassium chloride against sodium nitrate, diffusion
of cations appears to proceed by “ exchange,” the
anions diffusing but slightly, if at all. The valency
of the anions has little influence.
Chemical Abstracts.

759

Osmosis of ternary liquids. General con-
siderations. IX. P.A.H.SCHREINEMAKERS (PrOC.
K. Akad. Wetensch. Amsterdam, 1929, 32, 254—
263).—Theoretical. A continuation of the discussion
(this vol., 392) of the influence of the composition of
the liquids and the nature of the membrane on the
direction of diffusion. P. J. Wilkins.

Osmotic vapour-pressure. |. P. A. H.
Schreinemakers (Proc. K. Akad. Wetensch. Amster-
dam, 1929, 32, 264—271).—Theoretical. A con-
sideration of the relation between water vapour
pressure and osmotic water vapour pressure and the
influence of the latter on membrane diffusion.

P. J. Wilkins.

Effect of electrolytes on electro-endosmosis
through wood membranes. A. J. Stamm (5th
Coll. Symp. Mon., 1928, 361—368).—Dilute alkali
solutions increase, and dilute acid solutions decrease,
the rate of electro-endosmosis through wood mem-
branes. Concentrated acids and bases permanently
reduce the rate. Aqueous salt solutions show the
normal effect of salts with anions and cations of
different valency on negatively-charged membranes.
Tervalent and quadrivalent cations cause a reversal
of the direction of flow and of the sign of the contact
potential. Multivalent anions increase the rate of
flow and thé negative contact potential.

Chemical Abstracts.

Preparation of colloidon membranes. J.
Boeseken and 0. Meyer (Rec. trav. cliim., 1929,
48, 504—507).—Membranes which are capable of
effecting the osmotic separation of dextrins from
sugars may be prepared by precipitating copper
ferrocyanide in a collodion membrane.

H. F. Gillbe.

Influence of solvent on rotatory dispersion.
A. L. T. Moesveld (Proc. K. Akad. Wetensch.
Amsterdam, 1929, 32, 344—355).—The rotatory
dispersion of bornyl acetate in the liquid state, or
when dissolved in various solvents, can be expressed
by a one-term Drude equation. The values of the
constant k of this equation have been determined for a
set of six solvents and their binary combinations.
The variations in its value are interpreted in terms of
a deformation of solute molecules.

F. J. Wilkins.

Cryoscopic determinations of the molecular
equilibria of resorcinol in aqueous solutions of
sodium chloride. F. Bourion and C. Tuttle
(Compt. rend., 1929,188, 1496—149S).—Solutions of
resorcinol in 0-5M- or 1-225[1/-sodium chloride solu-
tions show evidence of equilibria between simple and
double or triple molecules for concentrations of
resorcinol up to 0-625 and above 0-875, respectively.
The cryoscopic constant, which is higher than for
potassium chloride or aqueous solutions (this vol.,
648), increases with the concentration of sodium
chloride. Apparent contradictions to the author’s
thermodynamic treatment of such solutions (loc. cit.)
are due to adsorption of water by the ions or molecules
of the dissolved salt. J. Grant.

Change of volume on neutralisation. J. J.
Saslavsky, E. G. Standel, and V. V. Tovarov (Z.
anorg. Chem., 1929, 180, 241—251).—The change of
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volume on mixing solutions of acids and bases of
various concentrations in different proportions has
been measured for the following systems : potassium
hj'droxide-acetic acid, sodium hydroxide-acetic acid,
-nitric acid, -sulphuric acid, ammonia—nitric acid.
In most cases there is an increase in volume on
neutralisation, the maximum change in volume
corresponding with the neutral salt formation. With
ammonia solutions there is a contraction in volume
on neutralisation. Curves are given in which the
percentage of alkali in the solution is plotted against
the volume of the solution after mixing. In the case
of the alkali-monobasic acid systems these curves
show a sharp maximum at the point corresponding
with complete neutralisation, and the two branches
of the curve are symmetrical with respect to this
point. The curvature of these two branches increases
with the concentration of the solutions which are
mixed. On mixing very concentrated solutions of
alkali and acetic acid there is actually an initial
contraction in volume. In the caso of sulphuric acid
the hydrogen sulphate stage of neutralisation is clearly
shown on the curve. 0.

Electrostriction by dissolved dipole molecules.
G.Juno (Z. physikal. Cliem., 1929, B, 3, 204—208).—
Mathematical. The electrostriction effect in solutions,
due to dissolved particles which are electrically neutral
dipoles is of the same order of magnitude as that due
to ions. 0. J. Walker.

Dispersoidal synthesis of gold by means of
alkaline formaldehyde solutions. P. P. vox
Weimarx (Japan. J. Chem., 1929, 3, 165—215).—
The paper summarises the results of many years’
work on the production of gold sols, the experimental
details of which have been published elsewhere.
The influence of purity of the reagents in the prepar-
ation ofred gold solsbyreduction with formaldehyde is
discussed : the only effect of increasing purity is to
increase the concentration to which the red sols can be
evaporated before they become blue. In several
respects, the author’ views are opposed to those of
Zsigmondy. It is concluded that a large proportion
of the work on dispersoidal gold synthesis should be
repeated, not only quantitatively but qualitatively,
that it is not possible to accept “ coagulation values ”
obtained up to the presenttime, and that the identific-
ation of the synthesis of colloidal gold with spontan-
eous crystallisation is erroneous. E. S. Hedges.

Preparation of colloidal bismuth and arsenic
soluble in water. A. P. Gerasimov (J. Russ.
Phys. Chem. Soc., 1929, 61, 269—274).—Colloidal
bismuth and arsenic soluble in water were prepared
from bismuth oxychloride and arsenic trichloride,
respectively, by means of an acetic acid solution of
4 Paal’sliquid” (A., 1902, i, 653, ii, 500). The colloids
were purified by centrifuging, brought into solution
by means of a 20% solution of sodium hydroxide,
and.evaporated to dryness on a water-bath. Both
are powders, the bismuth colloid containing 17-9%
of metal, the arsenic colloid. 23—27% of metal.
Both are negatively charged. A. Freeman.

Tartaric acid method for synthesis of electro-
negative sols. [Ill. Adsorption of sodium

J. Walker.
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tartrate and succinate by aluminium hydroxide.
A. Dumanski and A. Jakoviev (J. Russ. PhyS
Chem. Soc., 1929, 61, 151—157, and Kolloid-Z.,
1929, 48, 151—145).—See A., 192S, 1321.

Tartaric acid method for the synthesis of
electronegative sols. V. Sulphide sols. A
Dumanski and A. Buntin (J. Russ. Phys. Chem. Soc.,
1929, 61, 279—314).—Sols of lead, tin, feme, and
nickel sulphides have been prepared by the tartaric
acid method, either from solutions of tartrates of the
corresponding metals and hydrogen sulphide or from
solutions of salts in tartaric acid and hydrogen
sulphide. The conditions governing the formation
of the sulphide sols, e.g., concentrations of starting
materials etc., were also investigated. In the case of
lead and tin sulphides the stability, density, relative
viscosity, cataphoretic velocity, and behaviour towards
alkalis, acids, and salts were also determined. It
was found that there is no adsorption, peptisation, or
chemical reaction between sodium tartrate and the
sulphides. A. Freeman.

Tartaric acid method of preparing negatively-
charged sols. V. Physico-chemical properties
of tartaric acid tungsten colloids. A. D umajjski
and S. |. Dijatschkovski (KO”Oid-Z., 1929, 48,
49—57).—Measurements of the density, viscosity,
anglo of rotation, and conductivity of solutions
prepared by mixing equivalent solutions of sodium
tuugstate and tartaric acid are recorded. An
examination ha-s been made of systems containing
different ratios of tartaric acid to tungstate : colloidal
solutions are readily obtained and some of the products
have been analysed. The colloid solutions examined
gelatinise and exhibit thixotropy. The gels awo
exhibit photochemical sensitivity. The complexes
are hydrolysed by dilution. E. S. Hedges.

Desiccation of colloidal solutions of alumina
and chromium oxide. P. Bary and J. V. Rubio
(Anal, Fis. Quim., 1929, 27, 273—2S4)—A more
deta)liled account of work already published (this vol.,
392).

Coalescence of an unfilterable precipitate of
barium sulphate. H. M. Trimbie (Proc. Oklahoma
Acad. Sci., Univ. Ok. Bull., 1928, [ii], No. 409, Studies
Ser., No. 29,197).—Large particles do not grow at the
expense of smaller ones; aggregation of particles is
followed by cementation. Chemical Abstracts.

Changes in physico-chemical properties in the
region between colloid and molecular disperse
solutions. 1. Wo. Ostwald and A. Quast
(Kolloid-Z., 1929, 48, 83—95).—Measurements have
been made of the diffusion coefficients of a number of
dyes (night-blue, crystal-violet, new-fuchsin, brilliant-
green, Congo-red, benzopurpurin, nerol, and sul-
phonecyanin) in mixtures of water and alcohol of
varying composition, and from the results the relative
sizes of particles of the dyes have been calculated by
Einstein’sequation. In all cases, the maximum degree
of dispersion is obtained when mixtures of medium
composition (40—60% of alcohol) are used as solvent.
The radius of the particles may vary with the com-
position of the solvent mixture to the extent of
1:100. E. S. Hedges.
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Influence of electrolytes on the viscosity of
colloids. N. R. Dhar and S. Ghosh (Kolloid-Z.,
1029, 48, 43—49).—Measurements on more than 30
sols show that the viscosity of the sols is reduced by
the addition of small quantities of electrolytes, and
it is held that such a decrease in viscosity occurs
whenever ions with the same charge as the sol are
preferentially adsorbed. Conversely, viscosity rises
with the purity of the sol and it is shown experi-
mentally that sols of chromium hydroxide and of
zirconium hydroxide are more viscous with increasing
purity : the viscosity of a zirconium hydroxide sol
was reduced to one half by addition of a 1% solution
of zirconium oxychloride. The experiments support
the authors’ contention that the viscosity isthe smaller
the higheris the charge and that the uncharged material
is more strongly hydrated than the charged sol. The
conclusion is reached that the stability of a hydro-
philic or hydrophobic sol is not connected with its
degree of hydration. E. S. Hedges.

Lyophilic colloids. 1l. Casein sol. H. R.
Kruyt and H. Lier (Koll.-Chem. Beih., 1929, 28,
407—450 ; cf. this vol., 136).—Measurements of the
viscosity of solutions of purified casein in acids and in
alkalis have been carried out and Poiseuille’s law was
found to be valid for all the solutions used. Measure-
ments of relative viscosity were made with sols of
casein of different concentration in presence of
varying concentrations of bases, the hydrogen-ion
concentrations of the sols being measured also. A
viscosity maximum was observed at pa 11-5, in agree-
ment with the view that casein does not form a true
solution, but contains polymolecular particles, of
which only the surface molecules react. At a con-
stant hydrogen-ion concentration, the increase in
relative viscosity is parallel to the colloid concen-
tration. In acid solution, sols of casein have a
viscosity maximum at pa 2-6. The acid sol is less
stable than the basic sol. The addition of neutral
electrolytes causes a decrease in viscosity, the valency
of the cation being important in the alkaline sols and
that of the anion being important in the acid sols.
Observations on the flocculation of both the acid and
basic sols show that these behave like typical suspen-
soid colloids. The alkaline sols are dehydrated in the
usual way by alcohol and acetone, but the acid sols are
not dehydrated under these conditions. The iso-
electric point of casein lies between Pn 3-5 and 6-5.
Only electrolytes of the type of sodium hydroxide and
hydrochloric acid are able to peptise casein powder.

E. S. Hedges.

Osmometer for the measurement of the
osmotic pressure of colloids. A. Grigaut and
Boutroux (J. Chim. phys., 1929, 26, 224—228).—
Anapparatus is described by which osmotic pressures
o hydrosols may .be measured accurately up to a
pressure equal to 60 cm. of water. Twro hemispherical
cells are separated by a semi-permeable diaphragm,
and from the glass walls of the cells two horizontal
glass capillary tubes protrude perpendicularly to the
diaphragm. A tap is inserted in one of these tubes.
The hydrosol is placed in the cell which can be
closed by the tap, whilst the cell on the opposite side
°f the diaphragm contains the ultra-filtrate of the sol.
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Diffusion of the ultra-filtrate is allowed to occur
through the diaphragm for some hours into the
hydrosol while the tap in the capillary tube is kept
closed; on opening the tap the diaphragm regains its
initial condition and the water which has passed
through it causes a displacement of the meniscus in
the capillary tube. The pressure can be calculated
from the increase in volume, or it may be measured
directly on opening the tap by means of a pressure
gauge connected to the end of the capillary tube.
H. T. S. Britton.

General colloid chemistry. XXIV. Colloid
salt conductivity and colloid ion mobility. E.
Valké and 1St Weingarten (Kolloid-Z., 1929, 48,
1—10).—The application of Hittorf’s method of
measuring ionic mobility to the study of colloid
systems is discussed. Measurements have been
made of the decrease in mobility of the colloid ions of
an aluminium hydroxide sol when the chlorine ion is
replaced by the sulphate ion, and a comparison with
the decrease in conductivity is given. The colloid
ions present in an aluminium hydroxide sol have a
greater mobility when the sol is diluted. Repro-
ducible sols, which can be characterised by electro-
chemical methods, have been prepared by incomplete
precipitation of a solution of aluminium chloride by
silver oxide. E. S. Hedges.

Macroscopic method of determining the cata-
phoretic velocity of colloidal particles. A. E.
Aleev and A. F. Gerasimov (J. Russ. Phys. Chem.
Soc., 1929, 61, 275—277).—One of the conditions
limiting the applicability of the macroscopic method
(Gerasimov, A., 1927, 726) of determining the cata-
phoretic velocity of colloidal particles has been
investigated. A. Freiman.

Kinetics of coagulation of colloids of the second
order. K. Jablczynski and H. Jaszczoetowna
(Bull. Soc. chim., 1929, [iv], 45, 202—206).—See this
vol., 506.

Influence of stirring on the rate of coagulation
of colloids. K. Jablczynski and (Mire.) G.
Szames (Bull. Soc. chim., 1929, [iv], 45, 206—210;
cf. A., 1925, ii, 35).—The rate of coagulation of ferric
oxide hydrosols by potassium chloride at the ordinary
temperature has been followed spectrophotometrically
at different rates of stirring. Both dialysed and
undialysed sols were studied, and were aged for 6
months before use. Immediately after mixing with
the electrolyte stirring increases the normal rate of
coagulation, but afterwards diminishes it, the latter
effect being more marked as the rate of stirring is
increased. Diluting the sol tends to neutralise the
effects of the stirring; whilst in the case of the
undialysed sol, in which the ratio Fe:Clwas 1 ; 0-22,
the initial stage of acceleration was not observed,
probably on account of its short duration. It is
considered that this initial acceleration is due to the
increased frequency of collisions between the primary
particles,and the subsequentretardation to mechanical
disruption of the larger aggregates produced during
the first stage. The usual mathematical expression
for the rate of coagulation cannot be applied when the
liquid is stirred. F. L. Usher.
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Mechanical coagulation of goethite sol. H.
Freundlich and S. Loebmann (Koll.-Chem. Beih.,
1929, 28, 391—406).—Tlie observation by Freundlich
and Kroch (A., 1927, 18) that sols of goethite (pre-
pared from iron carbonyl and hydrogen peroxide)
are coagulated by mechanical agitation has been
developed into a quantitative investigation, and the
results have beencompared with the similar mechanical
coagulation of cupric oxide sols. With both sols the
coagulation velocity is independent of the number of
particles in the sol and of the volume of liquid stirred,
whilst a quadratic relation exists between coagulation
velocity and rate of stirring. Only a definite number
of particles are coagulated by stirring a goethite sol,
the rest remaining unaltered in the sol. A number of
attempts at explanation of mechanical coagulation
are shown to be improbable and the most likely
explanation is that coagulation takes place at the
surface of the solution, where a certain orderly
arrangement of particles may exist: mechanical
agitation effects a constant change of surface. The
surface concerned need not be the sol-air interface,
and experiments have shown that the effect is pro-
duced at any surface provided by a medium of low
dielectric constant, whether it be a gas (e.g., air), a
liquid (e.g., benzene), or a solid (e.g, powdered
quartz). The effect of alcohols on the mechanical
coagulation of goethite has also been examined.
Propyl alcohol at low concentrations aids the coagul-
ation, but has the reverse effect at higher concen-
trations : T'soamyl alcohol favours coagulation at all
concentrations, and methyl alcohol tends to prevent
coagulation at all concentrations. The influence of
electrolytes at small concentrations under the thres-
hold value for coagulation is diminished and the
amount of sol remaining uncoagulated is increased.
Anions of high valency are particularly active in this
respect. E. S. Hedges.

Flocculation of arsenious sulphide sols by
thorium chloride. A. Boutaric and 0. Semelet
(J. Chim. phys., 1929, 26, 195—204).—The following
experiments are described : (1) Equal volumes of an
arsenious sulphide sol were each mixed with water
and solutions of thorium chloride of varying con-
centrations, such that the final volumes of the mix-
tures were the same and their thorium chloride con-
tents equal. The mixtures which had been prepared
from the more concentrated thorium chloride solu-
tions flocculated in less time than did those in which
more dilute solutions had been used. (2) Arsenious
sulphide sols of the same concentration were mixed
with equal volumes of thorium chloride solutions of
varying concentration and the times taken by the
mixtures to flocculate were observed. By plotting
the logarithms of the concentrations of the thorium
chloride solutions against the reciprocals of the times
required, it was found possible to ascertain the con-
centration of thorium chloride below which coagulation
could not be effected. (3) Equal volumes of thorium
chloride solutions of the same concentration and of
arsenious sulphide sols of varying concentrations were
mixed and allowed to flocculate. The data show that
the times required increases with the concentration of
the colloid. (4) Sols having particles of different size
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(an orange-coloured sol containing fine grains is
obtained by passing a rapid flow of hydrogen
sulphide through an arsenious acid solution, whereas
a yellow, coarse-grained sol is produced with a slow
supply) were investigated as in (2) and show that a
smaller minimum concentration of thorium chloride is
required for the flocculation of the coarse-grained sol
as compared with the fine-grained sol. By employing
the same concentration of thorium chloride lesstime
was required to flocculate the former. (5) The time
taken by a sol to flocculate under the influence of a
given concentration of thorium chloride increases
rapidly with rise of temperature. (6) Arsenious acid
in the sulphide sol exerts a protecting influence
against thorium chloride. (7) An excess of hydrogen
sulphide in the sols reduces their stability towards
thorium chloride. (8) Methyl alcohol, ethyl alcohal,
and acetone each exercises a protective action on the
sols against thorium chloride, whilst sucrose appears
to be without effect. H. T. S. Britton.

Effect of multivalent cations on some colloid-
chemical properties of kaolin. 1. |. Shttkov and
M. N. Sokolova (Kolloid-Z., 1929, 48, 71—78).—An
investigation has been made of the relation between
the stability of kaolin suspensions and electrolyte
adsorption and capillary electric phenomena. Two
kinds of kaolin (Gluchov and Gluchovetz) were
employed and the electrolytes used were feric
chloride and thorium nitrate. In all cases the adsorp-
tion follows an anomalous course : the adsorption
curve of thorium nitrate on Gluchov kaolin reaches a
maximum and then continues as a straight line, but
in the other cases the adsorption curve falls subse-
quently. These anomalies are believed to be dueto
the change in the degree of hydrolysis of the saltat
different concentrations. The adsorption of both
electrolytes is stronger by Gluchov than by Gudio-
vetz kaolin, in accordance with the higher negative
charge and greater stability of the former. The sign
of the charge is reversed with excess of the electro-
lytes, Gluchov kaolin requiring the higher concen-
tration, and the concentration required is the same
for both electrolytes when expressed in terms of
normality. Gradual addition of ferric chloride to a
Gluchovetz kaolin suspension causes a decrease in
stability until the isoelectric point is reached, after
which the reversed sol is stabilised. With Gluchov
kaolin a second zone of decreasing stability is realised.
Measurements of filtration velocity of suspensions of
both kinds of kaolin show that the velocity is greater
the smaller the stability. E. S. Hedges.

Peptisation of dyes by neutral salts. W.
Ostwald (Ber., 1929, 62, [E], 1194—1196).—The
blue-black precipitate of the free dye acid of Congo-
red is insoluble in water but dissolves to red solutions
in about O-oiY-potassium chloride or magnesium
chloride. The effect is even more marked when the
blue sol is used which forms red or yellowish-red solu-
tions with neutral chlorides, iodides, bromides,
chlorates, nitrates, sulphates, etc. of uni- and multi-
valent cations in concentration less than N.  Ammon-
ium chloride, nitrate, and sulphate do not exhibit this
behaviour. In more concentrated salt- solutions pre-
cipitation occurs. H. Wren.



GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY.

Relations between electrokinetic migration
velocity, peptisation, and stability of coarsely
disperse systems. A. von Buzagh (Kolloid.-Z.,
1929, 48, 33—43).'—Measurements of cataphoretic
migration velocity have been carried out with sus-
pensions of animal charcoal in picric acid solutions
and with suspensions of kaolin and of bentonite in
solutions of sodium hydroxide, using different con-
centrations of the electrolyte as peptiser and varying
amounts of the solid phase. In each case, the migra-
tion velocity for a constant amount of solid phase
rises at first with increasing concentration of the
electrolyte, reaches a maximum, and then falls. A
similar curve with a single maximum is obtained
when a constant concentration of peptising agent is
used and the migration velocity is plotted against the
amount of solid phase. The similarity in the two
curves is to be expected on the assumption that a
definite electrical charge on the particles is necessary
for peptisation and that this charge is related to a
definite adsorbed amount of the peptising agent, for
with small amounts of solid phase the relative amount
of adsorbed electrolyte is too high, whilst with large
amounts of solid phase there is insufficient electrolyte
to stabilise the particles. The maximal value of
migration velocity is practically the same, in agree-
ment with the theory, whether obtained by varying
the amount of the peptising agent or of the solid
phase. A maximum is also observed in the curve
connecting the degree of peptisation (i.e., the ratio of
peptisecl material to the total solid phase) with the
amount of solid phase, the maximum corresponding
with the maximum of electrical charge. In pure
water, the migration velocity is independent of the
amount of solid phase, and the degree of peptisation
is constant for small amounts of solid phase, but
later falls with increasing amounts of solid phase.

E. S. Hedges.

Kinetic studies in the system colloidal ferric
hydroxide-hydrochloric acid-water. E. Hey-
manx (Kolloid-Z., 1929, 48, 25—33).—The ageing of
solutions of ferric chloride has been followed by
making conductivity determinations. The ageing is
due to the slow condensation of the primary particles
of hydrolysis product to form particles of ferric
hydroxide of colloidal dimensions, and it was found
that direct addition of ferric hydroxide to the system
accelerates considerably the ageing process. Alumin-
iumhydroxide does not exert this effect. The form-
ation of the colloidal particles from the primary
hydrolysis product is an autocatalytic process. The
dissolution of the particles of ferric hydroxide by
hydrochloric acid does not follow a unimolecular
wure and it is suggested that the reaction does not
or on the surface of the particles only. The
3xng of solutions of sodium aluminate also is
accelerated by the addition of aluminium hydroxide.

E. S. Hedges.

Thixotropy of dispersions of small concen-
tration. 1. E. A. Hauser (Kolloid-Z, 1929, 48,
5'—@&)—The influence of the dimensions of the con-
taining vessel, the volume, and the concentration on

thixotropy of natural bentonite suspensions is

discussed. The destruction of the thixotropic pro-

perties of bentonite by dialysis and the possibility of
3D
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the thixotropy reappearing after addition of electro-
lytes are also discussed. An ultramicroscopio investig-
ation of dialysed bentonite suspensions of low con-
centrations has shown that through the addition of
increasing quantities of electrolytes, first the trans-
lation and then the rotation component of the
Brownian movement is stopped. Further addition
of electrolyte causes aggregation of the particles and
finally flocculation. E. S. Hedges.

Syneresis. S. Liepatov {Kolloid-Z., 1929, 48,
62-63).-—Polemical. Kuhn (this vol., 137) has mis-
understood the author’s results, some of the mis-
understanding being due to misprints, which are now
rectified. E. S. Hedges.

Syneresis. A. Kuhn (Kolloid-Z., 1929, 48, 63).—
A reply to Liepatov (preceding). E. S. Hedges.

Mol. wt. of cellulose. K. Hess (Rec. trav.
cliim., 1929, 48, 489—491).—The applicability of the
mass action law to the cuprammonium-cellulose
system expresses the kinetic individuality of the
CdH 1005 group, in contradiction to MacGillavry’s
assumption (this vol., 262). H. F. Gillbe.

Mol. wt. of cellulose. D. MacGittavry (Rec.
trav. cliim., 1929, 48, 492—493).—The optical
behaviour of cellulose in cuprammonium solutions is
explicable on the assumption of equivalent glucose
residues, without having regard to the molecular size.
Conversely, the latter cannot be determined from the
optical behaviour. H. F. Gitibe.

Orientation and pseudo-crystallisation phe-
nomena resulting from the action of stretching
in colloidal gels. J. J. Tritntat (Compt. rend.,
1929, 188, 1246—1248).—The X-ray examination of
stretched films of cellulose, cellulose nitrate, and
cellulose acetate affords evidence of molecular aniso-
tropy as the stretching increases, the mean degree of
molecular oscillation about the direction of stretch
decreasing with increasing strain. Under high strains
the diagrams are analogous to those of the correspond-
ing crystalline substance, and it would seem that
passage from the gel state occurs in stages, the final
condition being that of pseudo-crystallisation in
which the molecules occupy the same positions as in
the crystal lattice but are not in perfect alignment.
Modification of chemical properties may result as a
consequence of change in orientation of active groups.

J. Grant.

Magnetisation coefficient and structure of
solutions of gelatin. M. Fariot (Compt. rend.,
1929,188,1498—1500).—Themagnetisation coefficient
of gelatin at 19° increases linearly with concentration
(0—1-5%), but there is a sharp change in the direction
of the line at the concentration (0-8%) corresponding
with the maximum dielectric constant observed by
Marinesco (this vol., 646). The magnetic and electric
axes of the dipoles are probably perpendicular to one
another. J. Grant.

Physico-chemical properties of pineapple-stem
colloids. C. P. Sideris (Plant. Physiol., 1928, 3,
309—321).—Two proteins and a carbohydrate were
identified in the expressed fluid, and their colloidal
behaviour with solutions of sodium chloride and
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hydroxide, respectively, was examined. It is sug-
gested that the carbohydrate colloid has a hollow
spherical structure, the shell being formed of aggre-
gated micelles held together by electrostatic forces.
Protein colloids may have similar structures, the
carboxyl groups projecting inwards aud the atnino-
groups outwards, or vice versa, according as the pn
of the solution is on the acid or alkaline side,
respectively, of the isoelectric point.
Chemical Abstracts.
Qualitative reaction of protein. 1. Reaction
of acid in the acetic acid-sodiuni chloride test.
S. Ogata (Hokkaido J. Med., 1928, 6, 26—36).—The
amount of sodium chloride necessary to precipitate
gelatin from aqueous solution decreases to a constant
value, dependent on the gelatin concentration if below
3%, when acetic acid is added. In solutions more
acid than ylt 9-6 the action of sodium chloride is not
affected. Chemical Abstracts.

Action of sodium chloride on collargol. G. S.
Vozdvischenski and A. F. Gerasimov (J. Russ.
Phys. Chem. Soc., 1929, 61, 193—196).—Increase in
the amount of albuminous matter present is found to
decrease the protective action of sodium chloride on
collargol, and this is more pronounced for non-
dialysed collargol or non-dialysed solutions of albumin
than for the dialysed substances. Dilution increases
the effectiveness of sodium chloride and this action is
also more pronounced in the case of non-dialysed
samples. On dialysis an adsorptionally very sensitive
portion of the albuminous matter passes out through
the membrane. A. Freeman.

Theory of vegetable tanning. IV. Separ-
ation into two liquid phases in systems hydro-
phyllic colloid-water-polyphenol. H. G. B. de
Jong (Rec. trav. chim., 1929,48,494—503).—Dehydr-
ation of a gelatin sol at the isoelectric point by
resorcinol occurs only between certain concentration
limits of the latter. Over the same range, a fluid
coagulum is produced, and if the mixture is kept for a
time it separates into two layers, the one which is
richer in gelatin containing the greater proportion of
resorcinol. The separation process commences with
a micro-separation of the resorcinol solution at the
surface of the gelatin particles, followed by coalescence
when conditions become favourable. A similar type
of separation in gelatin sols has been observed with a
number of phenols, with chebulic acid, digalloyl-
glucose, and tannin, and also in agar and starch solsin
presence of tannin. H. F. Gitibe.

Layered sedimentation of suspensions of
erythrocytes. V. D ucceschi (Kolloid-Z., 1929, 48,
75—79).—When the blood of various animals is added
to the extent of 3—5% to a 1% solution of sodium
chloride or Ringer’s solution, the easily coagulable
part settles in the course of 2—3 hrs. and the red
corpuscles remain suspended for 24—48 hrs. During
this time, the suspension of corpuscles frequently
assumes a periodic structure, sedimentation taking
place in layers. An explanation is not given.

E. S. Hedges.

Chemistry of body processes. Nature of the
action between gelatin and electrolytes. A. L.

BRITISH CHEMICAL ABSTRACTS.—A.

Ferguson (5th Coll. Symp. Mon., 192S, 159—178).—
A discussion. Chemical Abstracts.

Double refraction of stretched rubber. W.C
van Geel and J. G. Eymers (Z physikal. Chem,
1929, B, 3, 240—246).—Two samples of rubber have
been examined: (a) an unvulcanised plastic rubber
and (b) an elastic rubber obtained by drying pure
latex. In the case of the plastic rubber the double
refraction is a linear function of the tension except
with low tensions, where the rubber still has elastic
properties. With elastic rubber much higher values
of the tension are reached before the relationship
becomes linear, and a formula is given which expresses
the variation of double refraction with tension up to
the limiting tension at which proportionality com
mences. At this limiting tension the extension of the
rubber is 70%, which appears to be a characteristic
magnitude for pure rubber. 0. J. Walker,

Absolute zero of internal energy and entropy,
and the corresponding inertness of matter.
R. D. Kiekman (Science, 1928, 68, 235—236; cf.
A., 1928, 1187)—The first and second differential
coefficients with respect to temperature of the internal
energy, pressure, and volume of a condensed sub-
stance at 0° Abs. either at constant volume or pres-
sure or under its own vapour pressure are equal to
zero. The inertness to changes in temperature
possessed by matter at 0° Abs. indicates that at this
temperature an atom differs considerably in its nature
in virtue of a change in electronic configuration. A
further proof that at 0° Abs. the internal heat of
evaporation is zero is given. L. S. Theobald.

Chemical combination as an electrostatic
phenomenon. VI. A. E. van Arkel andJ. E.
de Boer (Chem. Weekblad, 1929, 26, 224—29—A
mathematical discussion of recent attempts to deduce
theoretically dissociation energies, heats of formation,
and other intramolecular quantities. S. . Lewy.

Recent views on electrolytes. N. Bjerrem
(Ber., 1929, 62, [5], 1091—1103).—A lecture.

H. Wren.
Equilibrium constant in double decom-
positions in aqueous solution. (Mme.) Lemar-

chand and Lemarchand (Compt. rend., 1929, 188,
1289—1291).—The heat of reaction (10610 g.-cal.) for
the double decomposition of barium chloride and
sulphuric acid which is calculated from the equilibrium
constants at 18° and 100° (this vol., 266) by means
of the integrated van 't Hoff equation is in close
agreement with thermochemical determinations (10100
g.-cal.). J. Grant.

Equilibrium, phosphoric acid-hydrogen fluor-
ide-monofluophosphoric acid-water. W. Lange
(Ber., 1929, 62, [B], 1084—1088; cf. this vol., 662).—
Weighed quantities of phosphoric acid and hydrogen
fluoride are preserved at 20° in a platinum crucible
with a tightly fitting lid. The mixture is poured into
dilute potassium hydroxide solution at —10 in
quantity sufficient for complete neutralisation and
unchanged phosphoric acid is precipitated as silver
phosphate.  The incidence of the equilibrium
H3® 04+ H FAH 2P0F +H2 is established, but the
dependence of the reaction on the concentration of
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water can be explained only by the assumption that
undissociated molecules, which are present in the
concentrated acid but disappear on dilution with
water, are involved. H. Wren.

Polarity of halogens in solutions of pyridinium
and allied dichloroiodides. T. H. Reade (J.C.S.,
1929, 853—863).— Pyridinium,  phenyltrimethyl-
ammonium, and allied dichloroiodides dissolve in water
to form solutions which are rich in hydrogen ions,
chlorine ions, and hypoiodous acid. Molecular chlor-
ine and iodide ions are absent, but molecular iodine is
present as a decomposition product of hypoiodous
acid. Unless treated with a reducing agent or some
other special reagent, the solution does not immedi-
ately give a blue coloration with starch, but does so
after some hours. A similar behaviour is observed
with dichloroiodides dissolved in solutions of sodium
chloride or hydrochloric acid. The tendency of
dichloroiodides to ionise is retarded by the addition
of a large excess of chlorine ions or hydrogen ions,
the former having the greater effect. The rate of
formation of hypoiodous acid has been determined
and is taken as a measure of the degree of dissoci-
ation of the dichloroiodides. In O-OOQlif-solution,
the dichloroiodides behave like double salts which
contain a highly reactive, positively-charged iodine
atom, which forms hypoiodous acid by combination
with the hydroxyl ion of water. Hypoiodous acid
behaves similarly towards phenolic substances and
aromatic amines. E. S. Hedges.

Dissociation constant of glutimic acid. V.
Zatouk (Z. Zuckerind. Ceehoslov., 1929, 53, 465—
468).—From measurements of the electrical conduct-
ance of solutions of the sodium salt of glutimic acid
at 25°, a mean value of 5-9X1CH was found for the
dissociation constant. The values calculated fell
gradually from 5-93 X104 in M j16 solution to 5-25 X
1(H for ilf/1024 solution. From measurements of
hydrogen-ion concentration in mixed solutions of
glutimic acid and its sodium salt, values for the dis-
sociation constant between 6-25x10-4 and 3-40x10-4
for if/75 and M/1000 solutions, respectively, were
obtained. F. G Tryhorn.

Isomerism of the oximes. XXXIV. Dis-
sociation constants of isomeric oximes and their
influence on the production of the isomerides in
alkaline solution. 0. L.Brady and N. M. Chokshi
(J.CS, 1929, 946—951).—Measurements of the dis-
sociation constants of a number of oximes are given.
Where there is little difference between the dissoci-
gion constants of two stereoisomeric oximes, both
ioms are produced on oximating the aldehyde or
fetone in alkaline solution. The relation between the
feociation constants and the configuration of the
isomerides is considered for the case of the ketoximes.
ifthe analogy of the cinnamic acids be accepted, the
results favour the old as against the new configur-
aions of the ketoximes, but the analogy seems
doubtful in view of the evidence in favour of the
new configurations. E. S. Hedges.

Determination of the alkali-fixing capacity of
the most important sugars. P. Hirsch and R.
Schiags (Z. physikal. Chem., 1929, A, 141, 387—
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412).—The acid properties of sugars are so feeble that
the usual methods of determining dissociation con-
stants are not trustworthy. The conductometric
method of Hirsch (cf. A., 1926, 700) is applicable,
using the formula c=100AK/ANKO—AXIX where c is
the concentration of the alkali-sugar compound
(NaX), Ak is the decrease in conductivity, and A
the equivalent conductivity of the compound indi-
cated. Sugar introduced into a solution of sodium
hydroxide causes a decrease in conductivity due to
the formation of a sodium-sugar salt. This decrease
is accurately measurable and reproducible. ASH
was directly measured and it was assumed that sugar
molecules have no influence on it. AsaX must be
obtained indirectly, since the salt is hydrolysed. To
do this the conductivity of the solution of sugar and
sugar salt with excess alkali was found directly, and
the concentration of free alkali was determined
potentiometrically on the basis of separate experi-
ments conducted in the presence of different concen-
trations of various salts. The conductivity due to
this free alkali could thus be calculated, and hence
that of the sugar salt. Since the concentration of the
latter is known from the difference in concentration
of the free alkali at the beginning and end of the
experiment, the equivalent conductivity could be
calculated. By plotting the amount of alkali com-
bined with 1 g.-mol. of sugar against the pn of the
liquid it was found that all the sugars investigated
contain more than one acid group per molecule. The
simplest assumption compatible with the experimental
results is that the sugars are dibasic, and on this
basis the dissociation constants of dextrose, Isevulose,
maltose, sucrose, and lactose have been calculated
from Hirsch’s formula. The experiments are not con-
sistent with the enolisation theory of Michaelis as an
explanation of the acid nature of sugars. By plotting
the decrease in conductivity obtained on adding
increasing amounts of sugar to a given concentration
of alkali against concentration of sugar straight-line
curves are obtained, from which the concentration of
sugar solutions can be found quickly and accurately
by determining the decrease in conductivity and
reading off from the curves. F. L. Usher.

coefficients of certain acid-base
indicators. J. Sendroy,jun., and A. B. Hastings
(J. Biol. Chem., 1929, 82, 197—246).—Extensive
series of comparative electrometric determinations of
the hydrogen-ion activity and colorimetric determin-
ations have been made with solutions of several
indicators of the phenolsulphonephthalein class in
presence of neutral salts and of buffer mixtures. The
indicators were found to behave like other weak acids
in that the value of pK" is dependent on the total
ionic strength of the solution, the quantitative con-
nexion being expressed by the equation of Debye and
Hiickel. The relationship is influenced in a sub-
sidiary degree by other factors such as the specific
interionic effects of individual ions. The colorimetric
determination of paK with the aid of bicolour stan-
dards is discussed in the light of these results.
C. R. Harington.

1.

H. S.

Activity

Effect of salts on weak electrolytes.
Interaction of certain weak electrolytes.
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Shims (J. Physical Chera., 1929, 33, 745—754; cf.
A.. 1928, 1093, 1326).—The inactivation of one -weak
electrolyte by another has been investigated by an
examination of the effect of glycine on the dissociation
index (pK2) phosphoric acid. The presence of
glycine lowers this value, the effect being decreased
by the addition of magnesium or sodium chloride.
With increasing amounts of glycine, this effect reaches
a maximum and then decreases, indicating that neutral
glycine inactivates the 11P04" ion. The formula
k=c@I (1) can be applied, where cq is the concen-
tration of glycine and 1— is the fraction of HP04'
inactivated by glycine. Sodium monohydrogen phos-
phate, as is to be expected, increases the pK2 of
glycine, an effect which is also produced by the
sulphate ion. At an ionic strength j;==0-2, sodium
oxalate, succinate, and citrate give curves parallel to
that of the phosphate in their tendency to increase the
pK?2 of glycine, but at jjl=0-01 these salts tend to
decrease the dissociation index in the order oxalato>
succinate> citrate > phosphate > sulphate. This order
does not correspond with the size of the ions or with
the distances between the charges. Analogous effects
are obtained with succinimide when these salts are
added. L. S. Theobald.

New kind of dehydration. D.Bararev (Kolloid-
Z., 1929, 48, 63—70).—Previous work on the dehydr-
ation of gypsum is reviewed and shown to be con-
tradictory. Some new experiments are described and
these lead to the conclusion that the process of
dehydration is a combination of two independent
processes. The term “ hemiliydratic ” is applied to
this new form of dehydration. The apparently con-
tradictory results of different investigators are
explained on.this view. E. S. Hedges.

Equilibrium diagram of the cadmium-anti-
mony system. T. Murakami and T. Shinagawa
(J. Study Met., 192S, 5, 283—29G).—When the fused
mass is rapidly cooled the P-phase, belonging to the
metastable system, appears; on further cooling this
is converted into the y-phase of the stable system.
When the cooling is slow, the y-phase is formed
directly. The p-phase is a solid solution containing
the compound Cd2Sh2 and forms a eutectic (395°,
54% Sb) with cadmium. It is present in the range
40—45% Sb, and is converted into the y-phase, a
solid solution containing the compound CdSb (eutec-
tics with cadmium and antimony) at 250°. The solid
solubility limits of cadmium in antimony are 0-15%
at the eutectic temperature and less than 0-1% at the
ordinary temperature; the solubility of antimony in
cadmium is less than 0-1% at either temperature.

Chemical Abstracts.

Action of gas on metals. Il. The systems
chromium-nitrogen and manganese-nitrogen.
G. Valensi (J. Chim. phys., 1929, 26, 202—218; cf.
this vol., 664).—Measurements of the dissociation
pressures under isobaric conditions, viz., under
760 mm., show that in the case of chromium the solid
phase contains about 29% N between 500° and 870°;
27% between 930° and 970°—this amount corre-
sponds with CrN—and 12-6% between 1030° and
1200°. In the case of manganese the solid phase
contains 15-4% N at 390°, and 6% at 1050°.

BRITISH CHEMICAL ABSTRACTS.—A.

Chromium isotherms between 810° and 920° have
ranges of constant pressures, which are probably the
dissociation pressures of chromium nitride at the
respective temperatures. No such constant pressure
range occurs in the manganese isotherms. The
dissociation pressure of chromium nitride can he
calculated from the expression log, £5=90-144 log,
2'+SS,444/21—750-61. H. T. S. Brittos.

Ceramics of refractory substances. Il.
System Zr02Th02 O.Ruff, F. Ebert, and H.
Woitinek (Z. anorg"” Chem., 1929, 180, 252—250;
cf. this vol.,, 650).—When zirconium and thorium
dioxides are heated together in the solid state there
is no change in the lattices of the two oxides up to
2400°, but at 2600° formation of mixed crystals begins.
From cooled liquid mixtures of the two oxides two
series of mixed crystals are obtained (a=5-20 and
5-51 A.). The m. p. of zirconium oxide is gradually
increased by the addition of thorium oxide, and extra-
polation gives a value of 3050°i25° for the m. p. of
the latter oxide. The presence of a lower oxide of
thorium due to thermal decomposition or reduction
could not bo established. 0.J. Walker.

Binary system carbamide-ammonium nitrate.
Molecular association in each component. W.J.
Howells (J.C.S., 1929, 910—915).—The equilibrium
curve for the binary system ammonium nitrate-
carbamide consists of two branches and exhibits a
eutectic point at 44-7° and 47% of carbamide. The
ammonium nitrate exhibits a transition point at 126°.
Compound formation between these two substances
does not occur at the temperatures involved. For
dilute solutions, the molecular depression per 10g.
of carbamide is approximately 215. In molten carb-
amide, ammonium nitrate has an association factor
approaching 2, and acctamide has an association factor
approaching 3. For dilute solutions in molten
ammonium nitrate, the molecular depression is about
221 per 100 g. In this solvent, water, carbamide,
and lithium nitrate are all normal or nearly so, but
sodium nitrate and acetamide are slightly associated.
Potassium nitrate causes a sub-normal depression of
the f. p., partly due to separation with the solvent in
the form of mixed crystals. Calcium nitrate is
slightly- associated and ammonium chloride strongly
associated in molten ammonium nitrate.

E. S. Hedges.
mSolubility in the gaseous '\Fhase, especially
in the system NH3(lig.)-NH3(gas)-H?2(gas)-
No(gas). H. L. Cupples (J. Amer. Chem. Soc.,
1929, 51, 1026—1033) —A “ solubility effect ” may
be defined as a change in activity of one component
caused by the presence of other components. No
solubility effects are involved in the Poynting effect.
Activity calculations for the system NH3lig.h
NH3(gas)-H2(g )-N2(g.) at pressures up to 600 atm.
and temperatures between —40° and 20° yield results
for the percentage of ammonia formed from the free
gases which agree substantially with the experimental
results of Larson and Black (A., 1925, ii, 501, 852).
There is no indication of a solubility effect of the gas

phase for ammonia vapour. S. K. Tweedy.

Thermalequilibrium between ethylene, iodine,
and ethylene di-iodide. R. B. Mooney and E. B-
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Ludtam (Proc. Roy. Soc. Edin., 1929,49,160—169).—
The dissociation pressures corresponding with the co-
existence of ethylene di-iodide and iodine as solid phase
have been measured over the range 11—65°. The
vapour pressures of ethylene di-iodide in the absence of
dissociation have also been determined between 16°
and 33° and the results indicate a molecular latent heat
of vaporisation of 15,700 g.-cal. Using the data
obtained, together with Baxter’s values for the vapour
pressure of iodine, the equilibrium constant Ii of the
reaction CH4-f-12*="C2H41 2 has been calculated for
a series of temperatures. It is found that the rela-
tionship between log K and 1/T is not linear. The
divergence from linearity is ascribed to the lowering
of the vapour pressure of iodine by adsorbed ethylene
and ethylene di-iodide. F.J. Wilkins.

Thermal behaviour of phenols. 1lI. The
thermodynamics and the mechanism of the
thermal decomposition of phenol and its homo-,
logues. A, Hagemann (Z. angew. Chem., 1929,
42,503—508).—The behaviour of phenol and m-cresol
during hydrogenation and in contact with hot
catalysts (thermal decomposition) has been studied
thermodynamically and the equilibria represented by
equations. The results agree closely with those
found experimentally. A. R. Powell.

Aqueous solutions of copper and ferrous
sulphates. F. K. Cameron and H. D. Crockford
(. Physical Chem., 1929, 33, 709—716).—At 30°, the
solubility of copper sulphate in water is depressed by
sulphuric acid. Copper and ferrous sulphates mutu-
ally depress the solubility of each other in water, and
the presence of sulphuric acid augments the depres-
sion. With regard to the two solid phases in contact
with copper sulphate, ferrous sulphate, sulphuric acid,
and water it is suggested that one consists of copper
sulphate pentahydrate and the other of a solid solution
of ferrous sulphate, sulphuric acid, and water. The
brick-red salt CuS04,FeS04,2H20 described by Etard
(A, 1879, 104) could not be prepared.

L. S. Theobald.

System sodium iodate, sodium chloride, water.
H W. Foote and J. E. Vance (Amer. J. Sci., 1929,
[V, 17, 424—430).—Isotherms for this system have
been determined at 35°, 25°, 15° and 0°. The solid
phaseswhich occur are NaCl.; NaCl,2Hd ;Nal0O3H2 ;
M 035H20 ; and a double salt 2Nal03,3NaCl,10H2.
The solid phases at the characteristic temperatures
are: NaCl; NalO3H>0, and double salt (24-6°);
Xal035H20; Nal03H20, and double salt (6-8°);
NaCl2H2Q; NaCl, and double salt (0-04°). The
ternary eutectic temperatures are : ice, double salt,
"aCl,2H20 (—21-18°); ice, double salt, Nal035H20

(-16-8°to -17°). C. W. Gibby.

Equilibriabetween water, the nitrates, and the
sulphates of sodium and of potassium. E.
Grnec, H. Krombach, and A. Spack (Compt. rend.,
1929,188, 1250—1253).—These equilibria have been
studied between —2° and 90° and the results obtained
represented schematically for ten temperature ranges.
Darapskite (Na2So 4,NaNo0 3 H20 ) is present between
1 and 74°, whilst glaserite appears at 90° but not
at —2°, at which temperature a saturated solution of
the four salts is, obtained. Glauber’s salt is present
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below 32-4°. Hamid’s conclusions (A., 1926, 245,
246) that a triple salt exists at 25° and that sodium
nitrate and glaserite cannot coexist were not con-
firmed. J. Grant.

Systems AI(NO03),-Fe(N03)3H20 and KNOs-
Fe(NO03)3H20 at 0° and at 40°. G. Malquori
(Atti R. Accad. Lincei, 1929, [vi], 9, 569—572).—In
contact with solutions containing 37-81—12-33% of
aluminium nitrate the stable solid phase at 0° is
AL(NO3)3,9H20. The phases AI(N03)39H2D and
Fe(NO03)39H2 are coexistent with a solution of com-
position 11-02% A1(N03)3 25-09% Fe(N03)3, 63-89%
H20. For solutions containing less than 11-02% of
aluminium nitrate the stable phase isFe(N03)3,9H,,0.
At 40° the invariant system corresponds with 17-12%
AL(NO03)3, 32-69% Fe(N03)3 50-19% H2, the stable
phases being the same as at the lower temperature.
In the second system at 0° an invariant point corre-
sponds with 38-55% Fe(N03)3, 3-92% KNO03, 57-53%
H20, the stable phasesbeing KN03and Fe(N03)39H2.
No invariant point occurs in this system at 40°.

F.G. Tryhorn.

Isotherms at 20° of the systems La(N03)3
Mn(NO03)2H20, La(N03)3Mg(N03)2-H20, and
Mn(N03)2Mg(NO03)2-2H20. C.di Capua (Gazzetta,
1929, 59, 164—169).—An examination of these iso-
therms for the presence of double salts yielded
negative results. Saturated solutions at 20° of the
nitrates of lanthanum, manganese, and magnesium
contain respectively 60-13, 56-81, and 43-68% of the
salts. F.G. Tryhorn.

Individuality of heats of dilution of strong
electrolytes. E. Lange and J. Meixner (Natur-
wiss., 1929, 17, 273).—Preliminary. The integral
heats of dilution Vc of uni-univalent strong electro-
lytes, even for concentrations below O-OliV, show
definite differences, e.g., LiF>KF, LiF>LiBr, KF>
KC1>KNO03, KC1>CsC1, whilst the probable ionic
diameters a show differences in the reverse order,
Li+<KI+<Cs+; F~<CI“<Br-<NO03~. For lithium
fluoride and calcium sulphate Veis greater than would
be expected from the limiting law in the Debye-
Huckel theory (a=0). It is shown that it is unneces-
sary to assume negative a value for positive deviations.

R. A. Morton.

Transference number of barium chloride as a
function of the concentration. G. Jones and M.
Dote (J. Amer. Chem. Soc., 1929, 51, 1073—1091).—
The Hittorf transport numbers, t, for barium chloride
were determined over a hundred-fold concentration
range in an improved apparatus of the Washburn
type. The quantity 1/(1+2) is accurately a linear
function of ¥c, the actual relationship being (i) i-f-1=
A/(I+B"c), where ,4=1-4476 and £=0-07010.
Previous determinations of transport numbers over
large concentration ranges have all been effected by
means of the E.M.F. method and the results do not
conform with (i). E.M.F. of cells of the type
Ag,AgCl/BaCl2(0-051f)/BaCl2c)/AgCIl,Ag were, there-
fore, determined at 25°, where c varies between 0-001
and 1-0If, but the potentials found agreed almost
exactly with those of Lucasse (A., 1925, ii, 399). The
erroneous transport numbers calculated by this author
from his E.M.F. results are attributed therefore to
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the complicated graphical procedure which he was
compelled to use. Ail analytical method of com-
putation is given. Lucasse’s date for cells without
liquid junctions yield the following equation for the
mean activity coefficients of the ions of barium
chloride at 25° (cf. Hiickel, A., 1925, ii, 513): (ii)
log / —0-15266¢c=-—-734"0/(1+2-231S\/c). = Com-
bination of (ii) with (i) yields a relationship between
a (activity) and c, which permits an integration of
the fundamental thermodynamic equation (iii) dE—
—(ZRT/2F)tdIna.  When treated in this way
Lucasse’s data give ¢1= 1-4372 and -8=0-05409 in (i).
Combination of the authors® E.M.F. data with
Lucasse’s data gives -4= 1-4500 and .8=0-07135
in (i). The analytical method, however, is regarded
as the more trustworthy. S. K. Tweedy.

Mobility of the hydrogen ion and the elec-
trical conductivity of the halogen hydracids.
(M11e) M. de Hliasko (J. Chim. phys., 1929, 26,
125—148).—The electrical conductivities of aqueous
solutions of hydrochloric, hydrobromic, hydriodic,
bromic, and iodic acids have been measured at 25°.
Values higher than those generally accepted have
been obtained for the equivalent conductivities of
hydrochloric, hydrobromic, and hydriodic acids at
infinite dilution, being 431-5, 433-7, and 432-3,
respectively. The mobility of the hydrogen ion is
found to be 355-1. The densities and viscosities of
the solutions used have been measured. The con-
ductivities of aqueous solutions of bromic and iodic
acids were calculated from the data for solutions of
hydrobromic and hydriodic acids saturated respect-
ively with bromine and iodine. lodic acid is Stronger
than bromic acid. The constant for the hydrolysis
of bromine in accordance with 2Br2+ H20 “ HBr3{
HBrO, in solutions saturated with bromine, can be
calculated with the aid of the law of mass action.

C. W. Gibby.

Relation between electrical conductivity of
solutions and their vapour pressure. T. Dalh-
blom (Teknisk Tidskr., 1928, 58, Kemi, 76—79;
Chem. Zentr., 1928, ii, 2706—2707).—The expression
k log pO!p-\-rC=nF, where C is the conductivity, p0
and p are the vapour pressures of the solvent and salt
solution of concentration n, respectively, and k, r,
and F are constants, is derived. Hence 12-45A2+
rC=nF, where At is the depression of the f. p. A
theoretical explanation is offered.

A. A. Eldridge.

Number of water and alcohol molecules associ-
ated with the silver ion. G. C. Schmidt and M.
Kelter (Z.physikal.Chem., 1929, A, 141,331—342).—
The general question of the number of solvent mole-
cules associated with ions is critically discussed. The
presence of at least a few silver ions in alcoholic and
aqueous solutions of silver nitrate is inferred from the
fact that a current passes on the application of the
smallest E.M.F. It has been shown by means of
cryoscopic and conductivity experiments that both
ammonia and pyridine when added to such solutions
give rise to a complex ion AgX2 which is more
soluble in alcohol than in water. Further addition
does not result in the binding of more ammonia or
pyridine. The transference numbers of these com-
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plex silver ions have been determined and compared
with those of the silver ion in both alcoholic and
aqueous solutions of silver nitrate. The conclusion
reached is that there are on the average two solvent
molecules associated with the silver ion, assuming
that the wvolumes occupied by the molecules of
ammonia and water aro in the ratio 94/85 as found
by Grimm. Measurements of the conductivity when
increasing amounts of ammonia and pyridine are
added to dilute aqueous solutions of silver nitrate
point to an equilibrium Ag(NH3).,=?i=Ag(H2)n. In
aqueous solutions there appears to be an equilibrium
between the ions Ag(H2)2 Ag(H2), and Ay, and
similarly for the alcoholic solution.  F. L. Usher.

Electrochemistry of the system AIBr3KBr in
benzene. V. A. Plotnikov and S. |. Jakubson
(J. Russ. Phys. Chem. Soc., 1928, 60, 1585—1592).—
See this vol., 144.

Electrochemistry of solutions of phosphorus
pentachloride in bromine. V. A. P1otnikov and
S. l. Jakubson (J. Russ. Phys. Chem. Soc., 192S. 60,
1505—1512).—See this vol., 144,

Single potential of the copper electrode. E,
Newbery (J. Ainer. Chem. Soc., 1929, 51, 1315—
1322).—The varying values which have been recorded
for the potential of the copper electrode are attributed
to the rapid formation of a thin film of basic salts,
and a method is described whereby the potential may
be ascertained before this film has had time to foom
The single potentials of pure copper and of two-
phase copper amalgam are found experimentally to be
identical, whence, from the work of Nielsen and
Brown (A., 1927, 1144), the standard potential of
copper referred to the normal hydrogen electrode is
0-3502 volt. S. K. Tweedy

Single potential of the nickel electrode. E.
Newbery (J. Amer. Chem. Soc., 1929, 51, 1420—
1436).—The potential of nickel in a solution of its
ions is uninfluenced by the purity of the nickel salt
and by metallic impurities or gaseous oxygen in the
electrode, but it is very much affected by the physical
state of the electrode surface and by the presence of
gaseous hydrogen. The electrode appears to react
somewhat with the electrolyte. The potential was
investigated by observations on a cell of the type
Ni|NiS040-5JV/|Hg2S04Hg, special precautions and
technique being adopted. For each abrading
material used to polish the electrode there is a
definite limiting potential. Constant and repro-
ducible values are obtained only when the nickel is
treated anodically with a small current density in-
sufficient to produce passivity. It is suggested that
two allotropes of nickel exist, one, preponderating in
amorphous nickel, having a potential of 0-45 volt or
more (referred to JV-hydrogen electrode) and the other
a potential of 0-05 volt or less; the equilibrium of
these allotropes in ordinary nickel accounts for the
third observed potential, 0-17 volt. This hypothesis
also affords an explanation of the retardation pheno-
mena observed during the electrolytic deposition of
nickel and of the electrodeposition of polished nickel.
It is probable that the true reversible potential of a
metal giving rise to hydrated ions cannot be directly
determined. S. K. Tweedy.
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Electrolytic potentials of some metals. L.
Bouchet (Compt. rend., 1929, 188, 1237—1239).—
The electrolytic potentials of magnesium, zinc,
hydrogen, copper, and silver are —1-766, —1-052,
—0-281,0-041, and 0-502, respectively, compared with
the iV-calomel electrode at 18—24°. Slight variations
with the salt used were obtained in the case of zinc.

J. Grant.

Calcium amalgam electrode in dilute aqueous
solutions. R.J. Fosbinder (J. Amer. Chem. Soc.,
1929, 51, 1345—1356).—The activity coefficients of
calcium chloride up to 3-3iki were determined from
E.M.F. measurements on cells of the type : Ag|
AgCl|ICaCl2(c)[Ca  amalgam|CaCl2(0-0099Af1)|AgCl|Ag,
the results, up to IM, being in agreement with those
of Lucasse (A., 1925, ii, 399). An apparatus suitable
for determining the activity coefficients of calcium
ions, including a dropping calcium amalgam electrode,
is described, and used for determining the said
coefficients from 0-01 to 0-001M in calcium sulphate,
lactate, hydroxide, chloride, and acetate solutions at
about 25°.  Theresults are in approximate agreement
with the requirements of the Debye-Hiickel theory.
Addition of electrolyte or protein lowers the potential
of the calcium amalgam electrode. Experiments on
dog’s blood show that the electrode is useless for
determining calcium-ion activity in any solution con-
taining cations other than calcium. Proteins prob-
ably form a skin over the electrode, thus hindering the
establishment of true electrochemical equilibrium.

S. K. Tweedy.

Potential of inert electrodes in solutions of
sulphurous acid and its behaviour as an oxidising
and reducing agent. A. A. Noyes and H. H.
Steinour (J. Amer. Chem. Soc., 1929, 51, 1409—
1428)—Experiments relating to the potential E of
a platinised platinum electrode in solutions con-
taining sulphite and hydrogen ions (cf. Carter and
James, A., 1925, ii, 134) are described. Under quiet
conditions E is fairly constant, but on prolonged
agitation of the solution it becomes more negative
and then gradually increases to the quiet-state value.
Acombination of catalytic and adsorption effects at
the electrode is the possible explanation. The
potential is not accidental; at 25° it is given empiric-
allyby —0-37—0-0296 log [H]43. It is due to sulph-
urous acid and some decomposition product of this
acid. It is independent of the initial condition of
the electrode and is scarcely affected by the presence
of sulphuric, hydrochloric, and dithionic acids. The
aforesaid decomposition product is probably hypo-
sulphurous acid (H25204, which the authors, in
accordance with a systematic nomenclature which
they propose for certain sulphur acids, rename
"dithionous acid ), and the nearly constant value of
£Bsaid to be due to the rate of production of this
wid from sulphurous acid, being equal to the rate at
which it spontaneously decomposes. Addition of
sulphur has no influence on E at low temperatures,
but at higher temperatures it may affect the potential
because of the accelerated rate of decomposition of
the hyposulpliurous acid. The potential is com-
plicated by the presence of oxygen, since this latter
assists the decomposition of the hyposulpliurous
acid. A quantitative interpretation of the chemical
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behaviour of sulphurous acid is given, and the free
energy changes of several ionic reactions involving
sulphur acids are calculated. S. K. Tweedy.

Electromotive behaviour of aluminium and its
amalgams. R. Mutter (Z. Elektrochem., 1929,
35, 240—249).—The potentials set up between alumin-
ium and aluminium amalgams, respectively, and non-
aqueous solutions containing aluminium bromide have
been investigated by comparing them with the poten-
tials of certain silver comparison electrodes. In one
case, the liquid phase consisted of fused aluminium
bromide and potassium bromide, whilst in another,
aluminium bromide was dissolved in pyridine. The
data show that the potential of aluminium and its
amalgams with regard to a particular solution is the
same and is independent of the composition of the
amalgam.

Several experiments were made to ascertain the
decomposition potentials of aluimnium and bromine
from non-aqueous solutions, using either platinum or
mercury as cathode. H. T. S. Britton.

Behaviour of the antimony electrode in
buffered and unbuffered solutions. V. G. Lava
and E. D. Hemedes (Philippine Agric., 1928, 17,
337—349).—Antimony electrodes, which are recom-
mended for sugar solutions but not for soils, were
tested in buffer solutions of potassium dihydrogen
phosphate and sodium hydroxide and in mixtures of
O-0OliV-sodium hydroxide and 0-01N -hydrochloric acid
at 26—29°; the pa is given by JJ=0-052+0-057 pa.

Chemical Abstracts.

Influence of the solvent on the E.M.F. of silver
halide cells. 1. Water-ethyl alcohol mixtures.
A. S. Afanasiev (Z. Elektrochem., 1929, 35, 220—
222, and J. Russ. Phys-.Chem. Soc., 1929, 61, 613-
618).—Measurements were made of the E.M.F. of
cells of the type Ag(AgCl,KCI|KBr,AgBr|Ag in the
half-elements of which various solvent media, con-
sisting of mixtures of water and ethyl alcohol in
differing proportions, were used. The E.M.F. found
were in good agreement with those obtained by
calculation, using Brodsky’s formula (A., 1926, 688)
which he developed for theE.M.F.oi similar mercurous
halide concentration cells containing various non-
aqueous solvents. H. T. S. Britton.

Oxidation-reduction. X1V, Equilibrium
potentials of sodium 2 :6-dibromobenzenone-
indophenol-2'- and -3'-sulphonates, 2 :6 :2'-tri-
chlorobenzenoneindophenol, and 2 :6-dimethyl-
benzenoneindophenol. W.L.Hani1,P.W.Preisler,
and B. Conen (U.S. Public Health Rep., Suppl. 71,
192S, 26 pp.).—The equilibrium potentials and dis-
sociation constants of the four compounds mentioned
in the title have been determined at 30° by methods
previously described (cf. A., 1923, ii, 726; 1924, ii,
597). Deflexions in the E'0—pa curves (where E'0 is
the potential corresponding with an equimolecular
mixture of oxidant and reductant) denote detectable
dissociation, and when the change in slope (—dE/dpa)
is negative, the dissociation causing the change is
assigned to the reductant : when the change is posi-
tive, dissociation is attributed to the oxidant. The
first three of the above compounds occupy positions
on the extreme electropositive side (i.e., most easily
reducible) of the indophenol series. The effect of
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substituting sulpho-, chloro-, and methyl groups is
discussed, and a list of 13 useful oxidation-reduction
indicators is given together with values of E'0O at
Pn 5-0—9-0 and 30°. H. Burton.

Polarographic studies with the dropping
mercury cathode. 1. Amphoterity of ferrous
hydroxide. B. Schrager (Coll. Czech. Chem.

Comru., 1929, 1, 275—-281)—Measurements with the
polarograph show that ferrous hydroxide dissolves
slightly in aqueous solutions of sodium hydroxide,
owing to the reaction Fe(OH)2+OH'— >Fe(OH)%j,
the ratio [Fe(OH)37[OH'] having the value 5X10-5.
From the value for the deposition potential of ferrous
iron in the solution, the value of the product
[Fe**][OH12 is calculated to be 7X 10 1S Cobaltous
and manganous hydroxides also show acidic pro-
perties. R. Cuthill.

Tervalent chromium. (Mme.) N. Demassieux
and J, Heyrovsky (J. Chim. phys., 1929, 26, 219—
223).—Polarisation curves obtained with the “ polaro-
graph ” during the electrotysis of tervalent chromium
salt solutions of different concentrations, in which
the dropping mercury electrode is used, are described,
and tho inflexions aro attributed to either Cr'"'— >
Cr“+F or Cr“* >-Cr+3F. The curves are stated
to show that the less hydrated chromium ions in the
green salts (according to Werner’s theory) are reduced
and discharged at potentials which are more positive
than those at which the more hydrated chromium
ions in the violet salts become reduced. This is true
of the chloride and sulphate solutions, although with
the latter the abnormally great displacements of the
potentials at which reduction occurs indicate that
the complexity of the ions varies with dilution in
passing from the green to the violet form. The
potentials at which reduction occurs in potassium
and rubidium chrome alum solutions are coincident,
and indicate, it is believed, the progressive dissociation
of the anion complexes. The constitution of chrome
alums is compared with that of simple salts. No
reduction occurs in alkaline chromium hydroxido
solutions, which is regarded as proof of the colloidal
nature of tho hydroxide, in contrast with solutions
of zincates and plumbites in which reduction has
been observed. H. T. S. Britton.

Influence of glycine on the electrical con-
ductivity of salt solutions. T. Murayastt (Hok-
kaido J. Med., 1928, 6, 328—336).—The reduction
of the conductivities of 0-olf-solutions on the addition
of glycine diminishes in the order : hydrogen chloride,
sodium chloride, cobalt nitrate, sodium carbonate,
calcium chloride, potassium dichromate, barium
chloride, aluminium chloride, ammonium chloride;
with ferric chloride, chromic chloride, zinc sulphate,
copper sulphate, magnesium sulphate, potassium
ferrocyanide there is an increase in conductivity which
diminishes in the'order given.

Chemical Abstracts.

Anodic behaviour of aluminium. W. J.
Matter and K. Ivonopicky (Z. physikal. Chem.,
1929,141, 343—377; cf. A., 1928, 247).—The theories
hitherto advanced to explain the anodic passivity
and valve action of aluminium electrodes are critically
examined. Measurements have been made of the
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rate of decrease of the current under a constant
P.D. and Meserve’s observation, that after the lapse
of a certain time this is inversely proportional to
the square of the current strength, has been con-
firmed. It is therefore improbable that the action is
due to the formation of a protective film of oxygen,
which according to the authors’ results can occur only
if the aluminium is rnado chemically passive. The
gas evolved at an aluminium anode has been examined
and shown to contain a varying quantity of hydrogen,
a result in agreement with the theory that the anodic
passivity is due to a layer of hydroxide, since
aluminium even when highly anodically polarised is
still chemically active and capable of liberating
hydrogen from the electrolyte. The oxygen produced
is not formed at the surface of tho metal but on the
skin of hydroxide covering it. It has further been
shown that the hydroxide layer is tho seat of both
resistance and capacity, and it cannot therefore be
assumed that the latter is due to a film of oxygen.
The dissipation of the charge in a formed anodo
follows the normal course of the discharge, of a con-
denser through a resistance as long as the electrolyte
is approximately neutral. The conclusion reached is
that, as an anode, aluminium becomes covered with
a gelatinous layer of hydroxide which must be negat-
ively charged and consequently pressed against the
metal, whilst the electrolyte is expressed from the
pores of this gel by cataphoresis. The reverse process
occurs when the aluminium becomes the cathode.
An expression based on this view has been deduced
giving a relation between current strength and time
which is in complete agreement with the experimental
results. F. L. Ushek.

Application of reduced equations to chemical
reactions. W.SwientoslawskiandJ. G. Zawidzki
(Rocz. Chem., 1929, 9, 246—265).—Curves expressing
the velocity of chemical reactions are plotted using
the reduced co-ordinates x’ and t, where t is the
time necessary for the reaction of a definite fraction
(.--c'=l/re=1/4, 1/2, or 3/4) of the substrate. Using
these co-ordinates, the initial concentration of sub-
strates and the velocity coefficient are eliminated
from the velocity equation, so that one single curve
is obtained for all equations of the same order for a
given value of n. The value of this simplification
for the investigation of the problems of kinetics is
discussed. R. Truszkowski.

Ignition of combustible gas with three-part
spark. T. Terada, K. Ytjmoto, and R. Yamamoto
(Proc. Imp. Acad. Tokyo, 1929, 5, 125—126).—The
three-part spark is a special type of long spark pro-
duced when a spark gap is charged up gradually by a
statical machine, when the ratio of the gap to the
diameter of the spherical electrodes is greater than 2,
and the potential of the positive electrode is lowered
by earthing, or by a needle-point leakage. The spark
is tripartite, the positive and negative parts being
smooth and continuous, whilst the centre is split and
of greater luminosity. Ignition of coal gas occurs
easily in the positive or negative portions of the
spark, but the character of the spark is altered during
the process. Minimum frequency of ignition was
found at the junctions of the positive and negative
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portions with the middle of the spark. A maximum
occurs at a point slightly to the negative side of the
centre of the spark.  Frequency of ignition approaches
100% at the surface of the negative electrode, and
falls nearly to zero at the positive surface.
F. G. Tryhorn.
Explosive gas mixtures. P. H. Prausnitz.—

SeeB., 1929, 421.

Ignition temperatures of mixtures of carbon
monoxide and air. M. Prettre and P. Laffitte
(Compt. rend., 1929,188, 1403—1405).-—The authors’
method (this vol., 271) shows that the ignition tem-
perature of air containing 10—40% of carbon mon-
oxide is approximately 655°, but that it rises rapidly
for higher concentrations. The higher is the temper-
ature of the mixture the greater are its limits of
inflammability. Traces of residual burnt gases do
not affect the results as in the case of hydrogen
(lec. cit.), but water vapour and traces of hydrogen
lower the ignition temperature, the latter to an extent
increasing with its concentration (e.g., 80° for 0-005
part). J. Grant.

Photographic investigation of flame move-
ments in carbon monoxide-oxygen explosions.
W. A. Bone and R. P. Fraser (Ph“. Trans., 1929,
A 228, 197—234).—A camera for photographing
explosion waves is described. The film is fixed to
the periphery of a wheel 6" in diameter, which can
be driven by a friction drive at any. speed between
and 12,000 r.p.m. The flame velocity in mixtures
of carbon monoxide and oxygen is diminished by
intensive drying, but the mixture could still be ignited
after 240 clays’ drying. The effects of intensive
drying can be overcome by applying an electric field
throughout the duration of the explosion. There is
always an induction period when feeble sources of
ignition are used. With condenser discharges the
general flame speed is not greatly accelerated by
considerable increases in spark intensity, but com-
bustion was retarded when violent flame oscillations
were set up by very heavy sparks. The flame
oscillations are held to be due either to repeated
reflexions of the two opposite compression waves
from the ends of the explosion tube or else to com-
pression of unburnt gas in front of the flame and/or
contraction of the burnt gas behind it. Flame speeds
may be raised by * shock waves ” from one uniform
rate to another by abrupt steps. C. W. GiBBYr.

Hole of electrical carriers in the explosion of
combustible gases mixed with air. F. Haber
(Sitzungsber. Preuss. Alcad. Wiss. Berlin, 1929, 11,
182-170).—The deformation of the explosion zone
ad the effect on the velocity of transmission of
ignition produced by the passage of explosive mix-
tues with air through the continuous field of a
"edge-shaped condenser have been studied. The
deformation is not a general property of flame and
occurs only in gas mixtures which are good con-
ductors. It diminishes when the continuous field is
replaced by an alternating field of high frequency.
From the results obtained with mixtures of various
gases with air it is concluded that uncharged radicals
and not electrical particles are responsible for the
process of combustion and especially for the velocity
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of propagation of ignition. The uncharged radicals
aré produced with less expenditure of energy than
the charged, and only in the case of the groupings
C-C and possibly CH, which possess low excitation
potentials, is the ionisation potential low enough to
bring about in an air flame an appreciable fission
into ions and electrons. The essential source of
ionisation is the chemical energy of the elementary
processes of combustion. L. S. Theobald.

Unimolecular reactions. D. G. Bourgin (Proc.
Nat. Acad. Sci., 1929,15, 357—362).—The new quan-
tum mechanics is applied to the study of unimolecular
reactions, with special reference to the N0 5molecule,
and the problem is shown to bo closely allied to that
of thermionic emission and radioactive disintegration.
A particular mode of decomposition described by the
severing of a certain linking is considered and an
intermediate region in which the energy exceeds the
dissociation energy is assumed. The molecular
motion is described by a Schrodinger wave equation
and an expression for the reaction velocity is finally
obtained in which the parameters may be determined
from band spectra data as well as from reaction rate
experiments. A means is provided for estimating
the equilibrium point of the unimolecular decom-
position. N. M. Brigh.

Oxidation of iodide ion by persulphate ion. 1.
Effect of tri-iodide ion formation on the reaction
velocity. E. Jette and C. V. King (J. Amer. Chem.
Soc., 1929, 51, 1034—1047).—The Kkinetics of the
reaction 2KI+K2X208=2K2S04-fl2 have been
studied. The results indicate that the tri-iodide ion
reacts with the persulphate ion, and at a rate which
is approximately one half of that of the iodide ion
(cf. Kiss and Zombory, A., 1927, 632, etc. which work
is criticised), so that the observed velocity is the
sum of the velocities of two reactions. The tri-iodide
ion probably does not act as a catalyst for the main
reaction. S. K. Tweedy.

Oxidation of iodide ion by persulphate ion.
Il. Effect of removing the products of the
reaction on the reaction velocity. C. V. King
and E. Jette (J. Amer. Chem. Soc., 1929, 51, 1048—
1057).—The results previously obtained (preceding
abstract) were confirmed and found to hold for higher
concentrations also. The confirmation was effected
by conducting experiments in which the iodine was
removed either by means of organic solvents or by
reaction with sodium hydroxide. The reaction was
also studied in presence of neutral salts (nitrates of
magnesium, calcium, sodium, and barium; sulphates
of calcium and potassium). Removal of the sulphate
ion (as barium or calcium sulphate) probably does
not increase the velocity of the main reaction. The
equilibrium constant of the reaction 12+ 1'="13 in
0-1JI-potassium nitrate solution was also determined.

K. Tweedy.

Kinetics of oxidation of organic compounds
by bromine. 1l. Action of bromine on formic
acid. E. Jésefowicz (ROCZ. Chem., 1929, 9, 309—
325).—The velocity of reaction between dilute aqueous
solutions of bromine and formic acid is expressed
approximately by the equation dx/dt=k(a—x)2/2x,
where: a is the initial concentration of formic acid
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and x that of hydrogen bromide at time i. The
value of k diminishes progressively. The velocity
equation in the presence of excess of hydrogen
bromide is dx/dt-k(a—x)2(c-\-2x), ¢ being the initial
concentration of hydrogen bromide. In the presence
of excess of hydrogen chloride or nitric acid, dx/dt=
k{a—z)2/(0-75c-f-2a;). The addition of bromides,
chlorides, or nitrates has little influence on the
reaction velocity, which is,, however, considerably
accelerated by the addition of sodium sulphate, which
increases the pa of the solution. The velocity of
this reaction is unaffected by light. Its temperature
coefficient for the interval 20—30° is 2-26. The
reaction takes place between bromide and formate
ions. The retardation of reaction by hydrogen
bromide is due partly to diminution of dissociation
of formic acid owing to hydrogen ions and partly to
combination of bromide ions with molecules to yield
inactive tribromide ions. R. Trijszkowski.

Concentration of sugar and rate of hydrolysis
in an acid medium. H. Colin and A. Chatjditn
(Compt. rend., 1929, 188, 1291—1292; cf. A., 1925,
i, 233).—The ratio kiO/k5for the hydrolysis of sucrose
(loc. cit.) which decreases with the concentration of
acid (for hydrochloric, sulphuric, oxalic, or acetic
acid) may be less than unity at high dilutions and
bears no simple quantitative relation to the ,pa value.
The arbitrary nature of Moran and Lewis’ correction
for the volume of water liberated on hydrolysis (loc.
cit.) is indicated. J. Grant.

Decomposition of sodium sulphate. (Miie)
G. Marchal (BU”. Soc. chim., 1929, [iV], 45, 225—
228).—The rate of decomposition of sodium sulphate
has been studied by heating the anhydrous substance
in a resistance furnace in a stream of dry nitrogen,
the amount of change being ascertained from the
loss of weight. By heating alone at 1300° the loss
of weight was 4-23% in 4 hrs. Admixture of silica
or of alumina greatly increased the initial rate of
decomposition, the loss of weight after the first hour
being 14-14% for silica and 22-03% for alumina,
using equimolecular proportions in each case. The
reaction can be utilised for the preparation of alumina
in a pure state from minerals containing it.

F. L. Usher.

Reactions [and corrosion phenomena] at high
pressures. E. Berl.—See B., 1929, 419.

Oxidation of iron and steel at high temper-
atures. L. B. Preit—See B., 1929, 437.

ESect of cold-working on corrosion of iron and
steel. H. End6.—See B., 1929, 437.

Corrosion of steel by acid solutions.
—See B., 1929, 437.

Corrosion of aluminium.
1929, 43S.

Corrosion of aluminium alloys.
Bascotj—See B., 1929, 477.

Application of the logistic function to experi-
mental data. L. J. Reed and J. Berkson (J.
Physical Chem., 1929, 33, 760—779).—Mathematical.
In view of the erroneous conceptions which exist con-
cerning this function, the basic properties of the

H. End6.
J. Calvet.—See B.,

Quillard and
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equation are reviewed. Applications to autocatalytic
reactions, bimolecular reactions, and to oxidation and
reduction potentials are discussed.
L. S. Theobald.
Catalysis of the reaction between persulphate
and iodine ions. Il. Velocity of ionic reactions.
A. von Kiss (Rec. trav. chim., 1929, 48, 508—516).—
The results originally obtained (A., 1927, 632) have
been confirmed, and an error in Saal’s calculation
(A., 1928, 484) is demonstrated. Measurements have
been made of the velocity of the reaction between
the ferric and iodide ions in dilute solution.
H. F. Gillbe.
Autocatalytic decomposition of thiosulphuric
acid. Il. K. Jabiczynski and S. Frenkenbero
(Bull. Soc. chim., 1929, [iv], 45, 210—217; cf. A,
1926, 913).—The influence of sulphur nuclei, of
“ sulfidale ” (a medicinal preparation of finely divided
sulphur), and of mastic on the rate of decomposition
of thiosulphuric acid solutions has been studied by
measuring the opacity of acidified solutions of sodium
thiosulphate, gum arabic being present in all cases.
The addition of sulphur nuclei, obtained by dialysing
a reaction mixture left over from a previous experi-
ment, caused the time of half change () to decrease.
The difference between the values of t without and
with sulphur nuclei is nearly proportional to the
quantity of nuclei added. When this quantity is
very large the reaction ceases to be autocatalytic
and becomes unimolecular, the sulphur as it is pro-
duced being deposited on the nuclei already present,
and no fresh nuclei being formed. *“ Sulfidale,” in
which the sulphur particles have an average diameter
of 1-54 [i, and a colloidal suspension of mastic aso
exert an accelerating influence on the reaction, and
to about an equal extent, but the period of induction
is longer than when colloidal sulphur is added. Itis
considered that the colloidal sulphur liberated during
the reaction acts by destroying the condition o
supersaturation, whereas “ sulfidale ” and mastic
behave at first like indifferent solids, becoming cata-
Iytically active only after they have adsorbed a
sufficient quantity of colloidal sulphur.
F. L. Usher.
Reaction kinetics of heterogeneous catalysis.
W. Frankenburger (Z Elektrochem., 1929, 35
278—283).—A theoretical discussion of the mechanism
of the various stages, their temperature coefficients
and reaction orders, of decompositions occurring at
the surfaces of catalysts. H. T. S. Britton.

Decomposition reactions during
hydrogenation in presence of nickel. Role of
the catalyst in heterogeneous catalysis. A. A
Balandin (Z.physikal. Chem., 1929, B, 3, 167—194).
—From an examination of a large amount of experi-
mental'data on the catalytic hydrogenation of organic
compounds in presence of nickel (cf. Senderens) it is
shown that there is a definite order in which the
various atomic groups are eliminated from the original
molecule (compounds involving only the six elements
hydrogen, carbon, nitrogen, oxygen, chlorine, and
bromine are considered). The linkings which are
most easily broken are not those which are most
unstable in the free molecule. The ease with which

catalytic
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a particular atom or group of atoms is eliminated
from the molecule depends on its affinity towards
the catalyst, which acts by weakening the linking
between that atomic group and the rest of the mole-
cule. The nature of the catalyst is therefore an
important factor. This view is illustrated also by
means of a number of other reactions which are
catalysed by nickel, e.g., dehydrogenation of hydro-
carbons, amines, and alcohols, hydrogenation of
double linkings, dehydration of alcohols, and many
condensation reactions. 0. J. Walker.

Promoter action of copper and copper oxide
on the reaction 2H2+0a=2H20. |[I. Oxidation
velocity of copper. 1lI. Reduction of cupric
oxide. IlIl. Autocatalysis in the heterogeneous
system. Y. Okayama (J. Soc. Chem. Ind. Japan,
1928, 31, 300—306, 399—406, 407—410.)—!. The
velocity of oxidation of copper in the atmosphere of
oxygen at 0-12 mm. was investigated. The surface
of the bulb of a mercury thermometer was covered
with the thin layer of copper. Through the bulb a
thin glass capillary spiral tube was passed, and sealed
at its ends to the wall of the bulb. This capillary
tube carried in it an electrically heated spiral of
platinum wire (10 cm. X 0-1 mm.). Thus the mercury
in the bulb, together with the thin layer of copper
on it, could be heated to any desired temperature.
The reaction velocity was determined by the change
of pressure, which was measured by means of the
McLeod manometer. The velocity of oxidation in-
creased with time, according to the equation —dp/dt—
kpt, where p and t are the pressure and time,
respectively. This increase was thought to be caused
by the catalytic action of copper oxide, which was
formed by the reaction, the action taking place at
the copper-copper oxide interface. After some time,
the velocity of oxidation decreased, owing to the
decrease in the surface of copper and in the pressure
of oxygen. The relation between the velocity of
oxidation and temperature was given by the equation
logk=—3S52S/T-\-5'5, where Xand T are the velocity
coefficient and absolute temperature, respectively.

I1. The reduction of cupric oxide by hydrogen is
autocatalytic even above 200°. The reaction is
retarded by the presence of water vapour. When
hydrogen is passed over cupric oxide the weight of
the latter increases at first and then decreases. This
initial increase in weight is due to surface adsorption
of water vapour. By measuring the decrease in
pressure and condensing the water vapour formed
by liquid air, the velocity of reduction was found to
kegiven by the equation —dp/dt=kpt/(pQ—p), where
h and p were the initial pressure of hydrogen and
trepressure at the time t, respectively. The velocity
coefficient Ic at T° Abs. is given by: log ¢==—5257/
74-7-38.

I11. The autocatalysis in the heterogeneous reaction
can be easily explained by Volmer’s nucleus theory,
but it still remains doubtful whether all autocatalytic
actions in a heterogeneous system are due to the
removal of the difficulty of the formation of nuclei.
There are two possibilities, namely, (1) facilitation of
the rate of the molecular change, and (2) the removal
of the difficulty of nucleus formation. Y. Nagai.
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Catalytic action of some compounds con-
taining iron. H. von Etjler, H. Nilsson, and D.
Runehjelm (Svensk Kem. Tidskr., 1929, 41, 85—
92).—The catalase activity of hsemin and of certain
allied compounds on solutions of hydrogen peroxide
(0-008—0-009ii) has been determined and the con-
stant /£=&/[millimol. Fe] calculated, where Ic is the
velocity coefficient of the reaction and (millimol.Fe)
the concentration in millimols. per litre of the iron-
containing compound under examination. The values
found are for hcemin if=0-00, for pyratin,
C30H 2804N4FeCl (prepared by heating hsemin with
resorcinol at 180—190°) K —0-8, mesohsemin Jf=T |—
1-7, and deuterohaemin IsT=T0. The buffers used
appear to influence the values of the constants. All
these substances bring about the oxidation of reduced
phenolphthalein by hydrogen peroxide, their activities
being approximately proportional to 100, 1000, 125,
and 200, respectively. W. 0. Kermack.

Catalytic reduction of carbon monoxide under
normal pressure. I. Investigation of catalytic
activity of metals by means of heating curves.
Il. Investigation of effect of foreign substances
on catalytic activity of cobalt by means of heating
curves. S. Kodama (Bull. Inst. Phys. Chem. Res.,
Japan, 1929, 8, 277—283, 284—287).—I. The cata-
lytic effect on the reduction of carbon monoxide with
hydrogen of metals obtained by reduction of their
oxides has been examined at temperatures up to
450° by means of heating curves. Copper reduced
at 180° has no action. Nickel brings about the
formation of hydrocarbons, whilst cobalt causes
separation of carbon in addition. With cobalt, but
not with nickel, the catalytic activity depends on
the temperature at which the metallic oxide was
reduced. Iron is oxidised with separation of carbon,
and no hydrocarbons are formed. Cobalt, nickel,
and the oxidised iron decompose pure carbon mon-
oxide.

I1. If the cobalt is charged with thoria, no carbon
separates, but hydrocarbons are still formed. Charg-
ing with copper has a similar effect, but the activity
of this catalyst is rather less. Aluminium oxide and
manganous oxide have a deleterious influence on the
activity, and potassium carbonate favours the separ-
ation of carbon. R. Cuthtir.

Nature of carbon produced by catalytic decom-
position of carbon monoxide with iron. T.
Watanabe (Bull. Inst. Phys. Chem. Res., Japan,
1929, 8, 288—292).—The carbon produced by the
catalytic decomposition of carbon monoxide proves,
from X-ray examination, to be of a graphitic nature.
The higher is the temperature of its formation, the
more does it approximate to the normal structure of
graphite, the smaller is its adsorptive power, and the
higher its density. R. Cuthirnr.

Thermal decomposition of methane. 1.
Decomposition in silica bulbs. G. C. Holliday
and H. C. Exent (J.C.S., 1929, 1066—1074).—The
decomposition of methane on silica at temperatures
between 800° and 1200° has been studied. Extremely
slow decomposition follows a very rapid initial one,
and a practically stable mixture is obtained containing
more methane than is present at true equilibrium.



774

The lower is the initial pressure the greater is the
final amount of decomposition. Hydrogen added
initially behaves in the same way as that produced
in the reaction. It is considered that the retardation
is due to preferential adsorption of hydrogen, pro-
tecting the surface. Similar results were obtained
with porcelain; no retardation was observed with a
nickel catalyst. The effect of temperature on the
false equilibrium is analogous to that on a true
equilibrium. Ethane gave the same false equilibrium
mixture as methane. C. W. Gibby.

Kinetics of the catalytic dehydrogenation of
decahydronaphthalene. N.D. Zelinski and A. A.
Balandin (Bull. Acad. Sci. U.S.S.R., 1929, No. 1,
29—52).—The degree of dehydrogenation of deca-
hydronaphthalene was determined by measuring the
volume at N.T.P. of hydrogen evolved on passing a
known volatilised quantity of decahydronaphthalene
over a layer of a suitable catatyst heated in an electric
furnace. The catalysts used were platinised charcoal
(30% Pt), platinum-black (30%) on asbestos, and
nickelised asbestos (72% Ni). In the case of platin-
ised charcoal it Avas found that dehydrogenation is
almost complete (99%) at 333° and that it is much
more effective than platinum-black on asbestos. The
same method was used for investigating the dehydro-
genation of cjrcZohexane using platinised charcoal,
palladised asbestos, and nickelised asbestos as cata-
lysts and the dehydrogenation of piperidine using
platinised asbestos and palladised asbestos as cata-
lyst. By using Arrhenius’ relation k=knc-QnT, values
of ko and Q for dehydrogenation of decahydro-
naphthalene are obtained as follows : using platinised
charcoal 77=7-128 X1010, Q—18890 g.-cals., using
platinum-black on asbestos ko=2-202x 1010, <2=18990
g.-cals., and using nickelised asbestos #0=3-63x 104,
<2=9990 g.-cals. For the dehydrogenation of cyclo-
liexane using platinised charcoal f=T12x109 Q—
15040 g.-cals.,using palladised asbestos £0=5 -754 X 107,
<2=15300 g.-cals., and using nickelised asbestos k0=
1-143x 102, <2=9710 g.-cals. From the data of
Zelinski and Pavlov (A., 1923, i, 767) for the use of
platinised asbestos, fo=1-122x 109, <2=18040 g.-cals.
Dehydrogenation of piperidine using platinised
asbestos gives ko=0-QO0x 10G <2=19930 g.-cals., and
by using palladised asbestos k0= 6-026 x 108, <2=16250
g.-cals. From these results the authors conclude that
the energy of activation () as well as the temperature
coefficient of the reaction velocity (I00) are independent
of the nature of the catalysed substance and depend
only on the catalyst used. By plotting the reciprocal
of the temperature against the logarithm of the per-
centage of hydrogen evolved they obtain, instead of
straight lines, lines bent upwards at a temperature of
abour 270° and explain this as being due to a much
larger decomposition of the hydrocarbon with a con-
sequent formation of a thin, invisible layer of carbon on
the catalyst, the catalytic activity of which is therefore
lowered. Different experiments at temperatures
below 270° give in all cases the same volumes of
hydrogen, whilst by heating at temperatures above
270° and subsequently- determining the volume of
hydrogen evolved on dehydrogenation at temperatures
below 270° the volume of hydrogen evolved is less.
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The authors also investigated the effect of addition
of pure naphthalene on the dehydrogenation of deca-
hydronaphthalene and of the addition of benzene on
the dehydrogenation of cycZohexane. The effect wes
measured by determining the volume at N.T.P. of
hydrogen evolved and also by the increase in density
and of the refractive index of the different mixtures.
They conclude that the effects of addition of one of
the products of the reaction are rather complicated
and that the effects of adsorption are of the greatest
importance. A. Freiman.

Topochemical reactions. V. Kohlschutter
(Helv. Cliim. Acta, 1929, 12, 512—529).—A lecture,
giving a general account of topochemical reactions,
i.e., reactions which are localised at a particular point
in a reacting system, as distinct from reactions which
take place throughout a homogeneous gaseous or
liquid phase. The process of crystallisation is dealt
with in particular. 0. J. Walkeb.

Electrolysis of [solutions of electrolytes in]
water with alternating current. A. Canaud
(Compt. rend., 1929,188,1397—139S).—The volumes
of hydrogen evolved during the electrolysis of 0-001Ji-
aqueous solutions of electrolytes with electrolytic iron
electrodes, by an alternating current of 50 cycles at
110 volts, have been redetermined under more refined
conditions (cf. A., 1928, 489). The volume decreases
slightly with increase in mobility of the cations for
the nori-hydrolysable sulphates, and is high and low
in the presence of hydrogen and hydroxyl ioms,
respectively. The electrodes are attacked in the
former case, but not in the latter. J. Grant.

Alkaline electrolytic iron. S. J. Lioya—S®
B,, 1929, 438.

Electrochemical corrosion of painted or
lacquered steel. A. R. Evans—See B., 1929437.

Electrolytic formation of sodium arsenate. 0.
Essin (Z. Elektrochem., 1929, 35, 234—240)—On
electrolysis of an alkaline solution of arsenious oxide,
containing 80-5 g. of oxide and 100-6 g. of sodium
hydroxide per litre, between iron electrodes in a cell
without a diaphragm, with a C.D. of both anode
and cathode equal to 0-03 amp./cm.2 about 50% of
the oxide underwent oxidation at the anode, whilst
about 12% became reduced at the cathode. This
was prevented by interposing a diaphragm between
the electrodes and using sodium hydroxide solution
as catholyte. A solid crust of sodium arsenate
appeared around the anode through the anolyte
becoming supersaturated when certain concentrations
of electrolyte were employed. A series of experiments
was performed in a diaphragm cell with an electrolyte
containing about 70 g. of arsenious oxide and 87-5g.
of sodium hydroxide per litre, with anode C.D-
ranging from 0-003 to 0-03 amp./cm.2 and with equal
current concentrations. The yields of arsenate varied
from 0 to 100%, the maximum corresponding with
each C.D. being indicated by the liberation of oxygen
at the anode. H. T. S. Britton.

Electrodeposition of chromium from aqueous
solutions of chromic acid. J. Rottdnick (Z
Elektrochem., 1929, 35, 249—254).—Experiments
were carried out to ascertain the conditions under
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which a constant ratio of tervalent chromium to
sexavalent chromium could he obtained during the
electrodeposition of chromium from a 20% solution
of chromic acid in which an amount of sodium
sulphate equal to 02% of that of the chromic
anhydridewas dissolved. Copperwas used as cathode,
and as anode either lead or platinum was employed.
The electrode reactions were investigated partly by
analysing the gases evolved. Anodic oxidation of
the tervalent chromium produced at the cathode was
greater at a lead anode than at a platinum anode.
The platinum anode became coated with a greenish-
yellow diaphragm, composed of both tervalent and
sexavalent chromium oxides, which was not attacked
by dilute hydrochloric acid or sodium hydroxide
solution. An increase in the deposit of chromium
by increasing the tervalent chromium content of the
electrolyte could not be obtained.

H. T. S. Britton.

Theory of the electrodeposition of chromium
from aqueous chromic acid solutions. 1ll. E.
Mitter and J. Stscherbakov (Z Elelctrochem.,
1929, 35, 222—234).—Solutions of pure chromic acid
alone and also together with various proportions of
sulphate ion, introduced in the form of sodium
sulphate, were electrolysed, using either a bright
platinum wire as cathode or a copper plate on which
electrolytic chromium had been deposited. The
equilibrium potential of the cathode was measured
before electrolysis, whilst during the passage of the
current the potentials assumed with varying currents
were found, and they were determined again one
minute after the current had been switched off.
Despite the strong oxidising action of chromic acid,
it appears that when it is absolutely pure it cannot
be reduced electrolytically, but may be reduced in
the presence of sulphate ions. The results obtained
are considered to point to the formation of an in-
visible, non-conducting film over the cathode. The
layer is formed by the reduction of the chromic acid,
hes fine pores, and contains sulpliate-ions. The
difference in the behaviour of bright platinum and
chromium cathodes is discussed on the basis of the
theory. H. T. S. Britton.

Electrolytic copper obtained from electrolytes
containing gelatin. Determination of water-
content. Hygroscopic and catalytic properties.
C Marie and P. Jacquet (J. Chim. phys., 1929, 26,
18—194)—Marie and Buffat (A., 1927, 840) found
that the deposits formed on the cathode in the
electrolysis of copper sulphate solutions containing
gelatin were contaminated with gelatin and copper
sulphate. The present experiments deal principally
@ifh the water contents of rapidly dried deposits;
iilese are proportional to the excess in the weights
°f the eathodic deposits over those calculated for
pure copper from the voltameter readings. They
were equal to the sum of the normal water contents
of the constituents, gelatin and hydrated copper
sulphate comprising the extra amounts. Difficulty
was experienced in obtaining concordant results of
the water contents by drying the deposits in a current
°f hydrogen owing to the catalytic action, which
wes promoted by the exceedingly fine and porous
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copper deposits, between the hydrogen and the small
amount of oxygen which it contained as impurity.
H. T. S. Britton.
Cause of periodic phenomena in electrolysis.
E. S. Hedges (J.C.S., 1929,1028—1038).—The anodic
dissolution of copper in hydrochloric acid has been
studied, using a rotating anode. The frequency of
the periods is independent of current density over a
certain range, and above that falls almost linearly
with increasing current density. The frequency is
independent of the rate of dissolution of the metal,
and directly proportional to the speed of rotation.
Evidence has been obtained showing that a critical
concentration of chloride ions is necessary before the
anode film can be dissolved. The author’ theory of
anodic polarisation is amplified. C. W. Gibby.

Electrosynthesis ofhydrocarbons. L.Bermeto
and L. Bras (Anal. Fis. Quiml, 1929, 27, 228—235).—
Peroxides are formed at the anode during the electro-
lysis of sodium benzoate, but no diphenyl is formed.
On the other hand, no peroxides can be recognised at
the anode during the electrolysis of acetates, and
the formation of hydrocarbons does not appear to
be a result of anodic oxidation (cf. Pairweather
and Walker, A., 1927, 119). A quantitative yield of
ethane is obtained by the electrolysis of saturated
zinc acetate solution with platinum electrodes at 15°
with a current density of 1 amp. per cm.2 In the
electrolysis of lead acetates it is found that the
tetra-aeetate is formed only in anhydrous acetic acid
solution. Aqueous acid or neutral solutions yield at
the anode lead peroxide, formed by decomposition of
the tetra-acetate. Alkaline solutions of basic lead
acetate yield at the anode lead sesquioxide, formed
by oxidation of the basic acetate. No ethane is
formed hi these cases. R. K. Callow.

Electrolysis ofammonium acetate and ammon-
ium hexoate. F. Fichter and W. Lindenmaier
(Helv. Chim. Acta, 1929,12, 559—572).—The electro-
lysis of ammonium acetate in an aqueous solution
containing free acetic acid with a platinum anode
gives an approximately 90% vyield of ethane and a
small amount of acetamide, the yield of which can
be increased by cooling the anode. It is suggested
that the acetamide is formed by the action of free
ammonia, resulting from hydrolysis of ammonium
carbonate or acetate, on the primarily formed
acetyl peroxide : (CH3-C02)2+N H3=CH3-C020H-t-
GH3,CO'NH2. Similarly, hexoamide is obtained by
the electrolysis of ammonium hexoate. When an
ammoniaeal solution of ammonium acetate is electro-
lysed with a platinum-iridium anode a dark brown
resinous condensation product is formed, which is
soluble in water and insoluble in alcohol. In addition,
methyl alcohol and formaldehyde are found in the
solution. With a graphite anode very small amounts
of methylamine are formed, probably by the action
of free ammonia on the peracetic acid : CHj'COgOH-f-
NH3=MeNH2+CO02+H20. In support of this view
it was found that the explosion of acetyl peracid in
an atmosphere of ammonia also produces small
quantities of methylamine. Carbamide is always
formed during the electrolysis of ammonium acetate
solutions. This is due to a secondary reaction, the
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ammonium carbonate which is first formed being
converted into carbamide at the anode.
0. J. Warker.
Electrolytic reduction of benzoic acid. F.
Somis (Z. Elektrochem., 1929, 35, 264—265).—The
supposition of Baur and Midiller (A., 1928, 490) that
the oil having the empirical formula CoH80 was
cycfohexenone obtained by the cathodic reduction of
benzoic acid is adversely criticised, on the grounds
that no such product was prepared by Mettler (A,
1906, i, 851) in the electrolytic reduction of phthalic
acid under similar conditions. H. T. S. Britton.

Electrolysis in gels. 1. P. Happer, R. E.
Liesegang, and 0. Mastbaum (KO”Oid-Z., 1929, 48,
80—82).—When a layer of gelatin containing sodium
chloride and litmus is electrolysed between two
platinum wires, the region round the cathode becomes
coloured blue, whilst the anodic region develops a
red colour. While the current is flowing these regions
are not circular, diffusion of the hydrogen and
hydroxyl ions taking place most readily along the
axis joining the two poles. The coloured regions
become circular when the current is interrupted.

E. S. Hedges.

Test of the radiation hypothesis of chemical
reaction. W. Ure and E. C. Totman (J. Amer.
Chem. Soc., 1929,51, 974—983).—The rate of racemis-
ation of rf-pinene in the liquid state at temperatures
(near the b. p.) at which the thermal reaction is just
appreciable is uninfluenced by infra-red radiation up
to 3 jx the density of which has been largely increased
over that prevailing in a hohlraum at the reacting
temperature of the pinene. Mayer’s experiments
(A., 1928, 140) do not prove the ineffectiveness of
radiation up to 13i. S. IV. Tweedy.

Light- and dark-reactions involving reversible
and consecutive reactions. R. Wegscheider
Monatsh., 1929, 51, 285—324; cf. A., 1923, ii, 49).—

he theory of photochemical processes of the type
M=="M', M'— >-X, where M' Is an activated inter-
mediate product formed under the influence of light
in accordance with the law of photochemical equival-
ence, and M is the only molecular species which
absorbs light, has been investigated mathematically
by the methods of the classical kinetic theory. The
intensity of the light proves to enter into the equation
for the rate of formation of X not as the first power
but as a power which gradually diminishes to zero
as the intensity increases. It appears probable, how-
ever, that the total absorption from the start of the
reaction until M is exhausted is independent of the
intensity. The number of quanta absorbed per mol.
of X formed will vary considerably during the course
of the reaction, so that the figures determined over a
selected interval are more or less fortuitous. Only if
the second reaction is unimolecular and the first
reaction irreversible will the quantum number approx-
imate to unity. The concentration of M' does not
remain constant during the reaction, as some have
assumed in order to account for photochemical
reactions the velocity of which is proportional to the
square root of the intensity of the light, e.g., the
formation of hydrogen bromide from its elements
(cf. Skrabal, A., 1927, 188). Nevertheless, the square
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root law may be explained if the activation reaction
is unimolecular and the reverse reaction bimolecular,
provided that the ratio of the square of the concen-
tration of M' to the concentration of M remains
sensibly constant during the reaction, although not
necessarily equal to the equilibrium constant. With
favourable values of the velocity coefficients, this
condition is, indeed, fulfilled during a large portion
of the reaction period. R. Cutnhirr.

Role of the walls of the vessel in the photo-
chemical reaction H2+C12. A. Trifonov (£
physikal. Chem., 1929, B, 3, 195—203).—\elocity
measurements have been made of the photochemical
formation of hydrochloric acid in cylindrical vessels
of different dimensions. At low pressures (about
10 mm.) the quantum vyield is proportional to the
square of the diameter of the vessel. This is ascribed
to the cessation of the chain reactions H,-fCl=
HC1+H, H+C12=HC1+C1 at the walls of the" vessl
due to adsorption of hydrogen and chlorine atons.
With increase of pressure the formation of hydro-
chloric acid becomes independent of the dimensions
of the vessel. 0. J. Walker.

Budde effect in bromine and chlorine. G B
Kistiakowsky (J. Amer. Chem. Soc., 1929, 51,
1395—1399).—The Budde effect for bromine and
chlorine undergoes no change when these halogens
are purified and dried (cf. Brown and Chapman, A,
1928, 469). Hydrogen readily reduces pyrex glass
at the temperature of the softening point of the latter.

S. K. Tweedy.

Effect of pressure on the photochemical
formation of hydrogen bromide. 1. W. Jost
and G. Jung (Z. physikal. Cliem., 1929, B, 3, S3—
94).—According to a formula worked out on the
assumption of triple collisions, the reaction welocity
of the photochemical formation of hydrogen bromide
should depend on the total pressure. Experiments
of Bodenstein and Liitkemeyer (A., 1925, ii, 218), do
not indicate this. Experiments and apparatus to
test the validity of the equation are described, and it
is found that the reaction velocity is inversely pro-
portional to the square root of the total pressure.

A. J. Mee.

Effect of pressure on the photochemical form-
ation of hydrogen bromide. IlI. W. Jost (Z
physikal. Chem., 1929, B, 3, 95—127).—The photo-
chemical formation of hydrogen bromide is studied
especially from the points of view of dependence on
pressure, the walls of the vessel, and the wave-length
of light used. An apparatus which can be used for
this and similar purposes is described, The velocity
of formation was measured over a large pressure range
and with light of the continuous spectrum and of
the wave-length of absorption of bromine. The
velocity of formation in the continuous and band
spectra is almost the same. The accurate kinetics of
the reaction are derived mathematically, equations
found in the previous paper (cf. preceding abstract)
being developed and extended. The activated bromine
atoms formed primarily in the light affect the reaction
like inactive atoms and become deactivated before
entering into the reaction. The walls exert a
characteristic effect on the reaction velocity com-
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parable with that observed by Bodenstein, Lehner, and
Wagner for carbonyl chloride. The velocity coeffi-
cients for the part reactions are calculated.
A. J. Mee.
Radio-chemical synthesis of ammonia. E.
Ponsaeiits (Bull. Soc. Chim. Belg., 1929, 38, 110—
120)—The value of the ratio of the number of
molecules of ammonia formed to the number of ion
pairs produced when mixtures of nitrogen and hydro-
gen are exposed to radon rises rapidly as the partial
pressure of nitrogen is increased, to a maximum
value of 0-32 at 25%. It remains steady until the
nitrogen partial pressure reaches 75%, after which
it decreases rapidly again. Doubling the total gas
pressure or raising the temperature by 20° has no
marked influence on the maximum value of the ratio.
Nitrogen under the influence of radon reacts with
mercury to form a brown solid which is possibly a
mercury nitride. F. J. Wilkins.

Influence of the variation of intensity [of light]
on the velocity of the decomposition of ferric
thiocyanate and the bleaching of neocyanine and
some other photochemical reactions. A. K.
Bhattacharya and N. R. Dnar (J. Indian Chem.
Soc., 1929, 6, 197—205).—From experiments with a
1000-watt gas-filled tungsten lamp it is shown that
the velocities of the decomposition of ferric thio-
cyanate, of the bleaching of neocyanine, and of the
reactions between chromic acid and citric and tartaric
acids are proportional to the square root of the
intensity of the incident radiation, whereas the
velocities of the reactions between lactic and chromic
acids and between iodine and sodium lactate and
tartrate are directly proportional to the intensity of
the radiation. A. R. Powell.

Reaction of excited mercury with oxygen.
Addendum. A. J. Leipunski and A. W. Sagtjlin
(Z physikal. Chem., 1929, B, 3, 215—216).—Tables
of time and pressure values omitted from the original
paper (this vol., 155) are given. O. J. Walker.

Photochemical reaction between dextrose and
hydrogen peroxide in acid medium with tungstic
acid sol as photocatalyst. 1. J. C. Ghosh and J.
Mukherjee (J. Indian Chem. Soc., 1929, 6, 231—
238)—The rate of oxidation of dextrose by hydrogen
peroxide in presence of tungstic acid sol (prepared
fromsodium tungstate and an excess of hydrochloric
acid) is almost negligible in the dark, but exposure to
radiations in the immediate ultra-violet (330—400 [¢jj.)
cases a rapid increase. Oxidation of 1 mol. of
dextrose corresponds with the decomposition of
1mol. of hydrogen peroxide. A study of the change
dons that the reaction velocity is unimoleeular with
rspect to the peroxide, and the velocity coefficient
raries inversely as the square root of the concentration
°f free hydrochloric acid for the same concentration
of tungstic acid, increases slightly with increased
dextrose concentration, and with increased sodium
tangstate concentration first increases, passes through
a maximum, and then diminishes rapidly. The
results are discussed assuming that adsorption of
hydrogen-ions and peroxide molecules on the tungstic
&id sol occurs, with subsequent activation of the
Peroxide. H. Burton.
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Effect of short-wave radiation on proteins. M.
Spiegel-Adotf (Klin. Woch., 1928, 7, 1592—1596;
Chem. Zentr., 1928, ii, 2483).—Seralbumin, serum,
other blood proteins, and egg-albumin, when exposed
to ultra-violet fight, undergo an increase of absorption
in a certain wave-length range in the ultra-violet.
Addition of alkali or acid increases the effect, but
addition of acid to non-irradiated protein produces a
shift of the absorption towards the shorter wave-

lengths. Preparations irradiated by radium show
increased absorption towards the shorter wave-
lengths. A. A. Eldridge.

High-pressure syntheses of carbonates and
silicates. W. Eiter and W. Skatiks (Naturwiss.,
1929,17, 316—319).—A progress report on technique
and results in the attempts to prepare naturally
occurring minerals of the dolomite type and complex
silicate-carbonates. The following double compounds
have been prepared : Na2C03,CaC03, K2C03,CaC03,
Na2C03,MgC03 K2C03,MgCO03, etc. The last com-
pound can be obtained in a vitreous state. Subse-
quent heating of the glass to 200—400° causes the
appearance of crystals of the trigonal or hexagonal
form common to the other double carbonates.
Attempts to make dolomite were unsuccessful,
magnesium carbonate acting on the sodium calcium
carbonate so as to form the sodium magnesium double
compound with calcium carbonate set free.

R. A. Morton.

Oxidation of alkali sulphites to dithionates.
R. Hac (Coll. Czech. Chem. Comm., 1929, 1, 259—
262).—The normal sulphites of sodium and potassium
in aqueous solution are oxidised to dithionates when
warmed with lead dioxide, which is reduced to red
lead; manganese dioxide does not react.

R. Cuthill.

Preparation of potassium nitrate. A. L.
Mehring, W. H. Ross, and A. R. Merz—See B.,
1929, 430.

Copper oxide in the borax bead. W. D.
Bancroft and R. L. Nugent (J. Physical Chem.,
1929, 33, 729—744).—When copper oxide is used to
colour a boric acid glass, some reduction to cuprous
oxide occurs. The percentage of cupric oxide in the
mass increases with increasing alkalinity and decreases
with a rise in temperature. Cupric oxide colours a
glass blue, whilst the green colour is due to cuprous
oxide. The cuprous copper in borax glasses can be
determined by treatment with ferric sulphate solution
and by titrating the ferrous iron produced. The
coloration of glazes, glass, and certain minerals is
discussed. L. S. Theobald.

Berthollet’s explosive silver and the formation
of silver mirrors. F. Baum (Chem.-Ztg., 1929, 53,
354—374).—A discussion of the various theories
which have been advanced to explain the formation
of an explosive compound of silver by the interaction
of silver oxide and ammonia and of silver nitrate and
ammonia in the presence of an alkali hydroxide.

A. R. Powell.

Basic phosphate of calcium and of strontium
and the adsorption of calcium hydroxide by
basic calcium phosphate and by tricalcium
phosphate. J. R. Lorah, H. V. Tartar, and



778

(Miss) L. Wood (J. Amer. Chem. Soc., 1929, 51,
1097—1106).—The filial product of the hydrolysis of
calcium phosphate is 3Ca3(P04)2,Ca(0H)2. Strontium
phosphate hydrolyses similarly. Hydrolysis pro-
ceeds more rapidly in alkaline solution. Basic
barium phosphate appears not to exist. Isotherms
(25°) are given for the adsorption of calcium hydroxide
by basic calcium phosphate and by tricalcium phos-
phate. The curves are of the type given by Freund-
lich’s adsorption isotherm equation. In the case
of the basic phosphate either the calcium hydroxide
penetrates the phosphate very slowly or else solid
solutions are formed. S. K. Tweedy.

Co-ordination number 5 in hydrates. F.
Sierra (Anal. Fis. Quhn., 1929, 27. 220—227).—
Zinc sulphate hexahydrate is obtained by evaporating
a saturated solution of the heptahydrate .at 45—50°.
In a current of dry ah’ at 50° it yields the mono-
hydrate, from which no further water is lost below
150°. The hexahydrate has df 2-0537, molecular
volume 131*1; Hence, the molecular volume of the
water is 15 for the first five molecules, and 9-7 for

the last. This is in agreement with the constitution
Zn(H20)5(S04,H20) for the hexahydrate (Moles,
A., 1926, 336). The hexahydrate cannot be prepared

by desiccating the heptahydrate at 40—50°, since
the former already loses water at that temperature.
R. EL Callow.
Strontium thiosulphate. R. Portitto (Anal.
Fis. Quim., 1929, 27, 243—250).—Strontium thio-
sulphate is prepared by mixing cold concentrated
solutions of strontium chloride and sodium thio-
sulphate. It separates from aqueous solution when
alcohol is added as the pentahydrate, df 2202;
molecular heat of solution in SO0 mols. of water —7-34
g.-cals. at 17°. Water is lost slowly on keeping, and
rapidly at 50°, to yield the monoliydrate, df 2-916,
molecular heat of solution in800 mols. of water
-f2-3S g.-cals. at 17°. This can be dehydrated only
at 180° with decomposition. R. EL Callow.

Tetrathionates. I. Barium tetrathionate.
R. Portitto (Anal. Fis. Quim., 1929, 27, 236—
242).—Barium tetrathionate is prepared by triturating
a paste of barium thiosulphate and water with iodine
and extracting the iodido with alcohol, and is purified
by separation from the aqueous solution by addition
of alcohol. It forms needles (+H20), df 2-777,
molecular heat of solution in800 mols. of water
—7-0 g.-cals. at 17°. The water of crystallisation is
removed only at 60° with decomposition. The
aqueous solution decomposes when kept or warmed.
The agueous-alcoholic solution is stable.

R. K. Callow.

[Preparation of] pure carbon monoxide. J. G.
Thompson.—See B., 1929, 431.

The “Ditte reaction.” L. Rodriguez Pire
(Anal. Fis. Quim., 1929, 27, 192—219).—A quanti-
tative study, using pure materials, has been made of
the oxidation of carbon monoxide by iodine pentoxide
(Ditte, Aim. Chim. Phys., 1870, 13, 31S). Carbon
monoxide, prepared from pure formic acid and
sulphuric acid, is absorbed practically completely
by ammoniacal cuprous chloride provided that proper
precautions are taken in the preparation of the reagent
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and.in the manipulation. lodic acid prepared from
sulphuric acid and barium iodate cannot be obtained
free from traces of sulphate (cf. Guichard, A., 1909,
ii, 477). Pure iodic acid is best prepared by the
action of purified fuming nitric acid on purified iodine.
It separates in different crystalline forms from con-
centrated and from dilute nitric acid. Dehydration
takes place in two stages: first, rapidly, at 110° and
then slowly to completion at 200° (cf. Baxter and
Tilley, A., 1909, ii, 225). The loss of weight of the
product in a stream of pure, dry air at 25—60° is of
the order of 0-00005% per hr. The completeness
of the oxidation of carbon monoxide by iodine
pentoxide depends primarily on the rate at which the
gasispassed. Theamount unchanged was 0 000007%
at 100°, 0-000087% at 25°, and 3% at 0°.  The reaction
being exothermic, the incompleteness of the reaction
at 0° is attributed to the formation of a layer of
iodine on the pentoxide. The decomposition of
pure iodine pentoxide does not take place below 270°.
In presence of a little sulphuric acid, unstable, com-
plex products are formed. Preliminary determin-
ations of the at. wt. of iodine from the ratio 12:05
from the Ditte reaction gave figures of the same order
as the accepted value. R. K. Callow.

Reactions of the halogens with carbon
sulphidoselenide. H. V. A. Briscoe, J. B. Peel,
and P. L. Robinson (J.C.S., 1929, 1048—1050)—
Carbon sulphidoselenide reacts with chlorino and
bromine at. ordinary temperatures, giving respectively
thiocarbonyl tetrachloride and selenium tetrachloride,
and ihiocarbonyl tetrabromide and selenium tetra-
bromide, or, under certain conditions, the compound
C252SeBrG C. W. Gibbv.

Rapid concentration of germanium and gall-
ium contained in zinc oxide carrying them. C
James and H. C. Fogg (J. Amer. Chem. Soc., 1929,
51, 1459—1460).—A solution of the zinc oxide in
hydrochloric acid isfiltered and the  hot filtrate
rendered basic by the slow addition of some of the
original zinc oxide. The mixture is filtered and the
residue dissolved in acid, the solution being distilled
and treated in the usual manner to obtain the two
elements. S. K. Tweedy.

Zirconium. 1V. Precipitation of zirconium
by phosphates. R. D. Reed and J. R. Withrow
(J. Amer. Chem. Soc., 1929, 51, 1311—1315; cf. A,
1928, 858).—A five-fold excess of ammonium phos-
phate, phosphoric acid, or microcosmic salt in presence
of 0-344J/-sulphuric acid efficiently removes zirconium
from solution as phosphate, but sodium phosphate
is inefficient except when used in forty-fold excess.
Acid must be present; sulphuric acid is preferable to
hydrochloric or nitric acid. Zirconium sulphate
yields a precipitate with sodium cobaltinitrite.

S. K. Tweedy.

Preparation and properties of the ammonium

phosphates. W. H. Ross, A. R. Merz, and K. D-
Jacob—See B., 1929, 431. '
Synthesis of arsenic phosphates. S. M

Horsch and G. Betsis (Prakt. Acad. Atlienes, 1928,
3, 216—219; Chem. Zentr., 1928, ii, 2632).—ArseW
orthophosphate, AsP04, is obtained by the interaction
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of arsenious oxide and pyrophosphoric acid at 230—
245° and then at 280° ; the compound 4AsP04,3H4P20 7
is similarly obtained. A. A. Erdridge.

Antimony phosphate. S. M. Horsch (Prakt.
Acad. Athenes, 1927, 2, 517 ; Chem. Zentr., 1928, ii,
2632—2633).—When orthophosphoric acid is heated
at 330° with powdered antimony, vigorous reaction
with liberation of antimony hydride takes place.
After heating at 370° and extraction with water,
crystals of antimony phosphate, 5SbP04,2H20, are
obtained. The compound may also be produced by
interaction of antimony chloride with pyrophosphoric
acid or ammonium hydrogen phosphate (affording
ShP04,2H20). A. A. Eldridge.

Salts of bismuth and sodium phosphate. 0.
Calcagno (An. Of. Quim. Prov. Buenos Aires, 1928,
2, 1—22)—The mechanism of the formation of
normal bismuth phosphate when a solution of di- or
tri-sodium phosphate is added to a bismuth nitrate
solution containing up to three molecules of free
nitric acid is discussed. The action of sodium acetate
in bringing about the precipitation of bismuth
“subnitrate ” from a nitric acid solution of bismuth
nitrate is described : a considerable excess of con-
centrated sodium acetate solution causes the precipi-
tate to redissolve owing to the formation of the
compound (AcO)2(BiOH), which, however, breaks
up immediately into acetic acid and basic bismuth
acetate. The reactions between solutions of di- and
tri-sodium phosphates and bismuth nitrate in presence
afnitric and acetic acids and sodium acetate, and the
conditions governing the precipitation of normal and
basic bismuth phosphates from glycerol solutions of
sodium bismuthite are described.  H. F. Girlbe.

Reaction between sulphur dioxide and nitrogen
peroxide. W.Manchotand H. Schmid (Ber., 1929,
62 [5], 1261—1263; cf. A., 1927, 32).—Re-examin-
atiou of the interaction between sulphur dioxide and
nitrogen dioxide or trioxide at a high temperature or
between sulphur trioxide and nitric oxide confirms
the conclusion of Briner (this vol., 40) that the com-
pound S2N20g is formed ; the constitution 2SOs,NO
ascribed previously to it is incorrect. A compound
with nitrogen content exceeding the ratio s :N=1 :1
does not appear to be formed by the action of liquid
sulphur dioxide on an excess of Hquid nitrogen
peroxide. The action of nitrosyl chloride on silver
sulphate gives products with the ratio s :N=1 :1-94,
124,1-22, and 1-73, but it is difficult to ascertain
whether the excess of nitrogen is due to unremoved
nitrosyl chloride. H. Wren.

Preparation of selenic acid and its salts. E.R.
Biif and C. R. McCrosky (J. Amer. Chem. Soc.,
BY 51, 1457—1458).—Selenious acid, or a salt, is
Mluxed with 30% hydrogen peroxide for about
"hrs. (cf. Meyer and Heider, A., 1915, ii, 630). About
S¥b6oxidation is obtained. S. K. Tweedy.

Molybdates. V. G. Aranda (Anal. Fis. Quim.,
19, 27, 165—168).—Preparation of normal barium,
strontium, and lead molybdates by fusion of the
chloride of the metal with normal sodium molybdate
Jelds gn prolonged heating or on employment of a

E
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sufficiently high temperature crystalline molybdates,
d 4-9747, 4-6624, and 6-9208, respectively.
H. F. Gitlbe.
Molybdates. V. G. Aranda (Anal. Fis. Quim.,
1929, 27, 251; see preceding abstract).—Grey lead
molybdate has df 6-6933. R. K. Callow.

Silicododecatungstic acid. 1. Preparation of
silicotungstic acid. A. G. Scroggie (J. Amer.
Chem. Soc., 1929, 51, 1057—1062).—In the isolation
of silicotungstic acid (Drechsel, A., 1887, 703) the
ether may be replaced by mam' esters, ketones, and
aldehydes. This fact supports Rosenheim’s sugges-
tion that the acid is of the oxonium salt type (A,
1918, ii, 77). Further, the hydrochloric acid may be
replaced by nitric acid, 20% sodium chloride, and
solutions of some lithium salts. The silicotungstic
acid is efficiently isolated by means of common salt
and ethyl acetate alone. In the analysis of the acid,
the sample is preferably ignited at 400—500°, and
titrations are best carried out with very dilute alkali
solutions, using chlorophenol-red as indicator. The
acid prepared by North’s directions is impure (J.
Amer. Pliarm. Assoc., 1924, 13, 1001). Dehydration
of the acid is best effected by dehydrating agents
under reduced pressure; 4 mols. of water are held
tenaciously. The acid reacts with alkali as follows :
4H20,Si0212W034H20+24Na0H =H Si03+
12Na2aN 04+19H20. An improved method of pre-
paring the acid is given. S. K. Tweedy.

Preparation of oxygen fluoride. P. Lebead
and A. Damiens (Compt. rend., 1929, 188, 1253—
1255).—A gas containing 70% of the compound FaO
(A., 1927, 1044) is obtained by the passage of fluorine
in fine bubbles at the rate of 1 litre/hr. through a 2%
solution of sodium hydroxide 1 cm. deep by means
of a platinum tube 2 mm. in diameter. The gas
éb. p. —167°) formed according to the equation

F2+2NaOH=2NaF-|-F20+H 2 js collected over
water, liquefied in liquid air, and fractionated. There
is evidence of the formation of an unstable intermediate
compound with marked oxidising properties.

J. Grant.

Oxidations with fluorine. XIIl. Action of
fluorine on alkaline acetate solutions. F. Fich-
ter and E. Brunner (Helv. Chim. Acta, 1929, 12,
573—576; cf. A., 1926, 925)—When fluorine is
passed into a solution of potassium acetate made
alkaline with excess of potassium carbonate small
quantities of methyl alcohol and traces of formaldehyde
are formed. The gaseous products contain ethylene
and ethane. With an alkaline solution of potassium
propionate ethyl alcohol is obtained. The formation
of alcohols from alkaline solutions of fatty acid salts,
which is known to take place electrolytically, also
occurs by the action of fluorine. 0. J. Walker.

Fluorides of manganese and of cadmium. P.
Nuka (Z anorg. Chem., 1929, 180, 235—240).—
Contrary to the statements found in the literature,
manganous fluoride is not insoluble in water. This
salt can be prepared as a white powder by heating ina
stream of carbon dioxide at 290—300° the double
fluoride of manganese and ammonium, NH4MnF3,
which can be obtained by precipitating a solution of
manganous chloride with a large excess of ammonium
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fluoride. The solubilities of manganous fluoride at
40, 60, and 100° are 0-66, 0-44, and 0-4S g. per 100 g. of
solution. By allowing a solution of manganous
fluoride to crystallise at the ordinary temperature a
hydrate, MnF2,4H20, was obtained. The solubility
of this substance at 20° is 1-05 g. of the anhydrous
salt in 100 g. of solution. A hydrate of the double
fluoride of manganese and ammonium could not be
obtained. The corresponding double fluorides of
potassium and sodium are obtained as white pre-
cipitates by adding excess of a saturated solution of
the alkali fluoride to a solution of manganous chloride.
The solubility of ammonium manganofiuoride at 20°
is 1-2 g. per 100 g. of solution; the solubilities of the
alkali double fluorides are somewhat smaller.

By adding ammonium fluoride to a very con-
centrated solution of cadmium nitrate at the ordinary
temperature a white, glistening precipitate of the
hydrate CdF22H20 was obtained. This substance
loses water on long keeping, or on heating at 50°.
The solubility of the dihydrate could not be deter-
mined, and it appears probable that it can exist in
several modifications. As in the case of manganese
fluoride, solutions of cadmium fluoride become turbid
on heating due to precipitation of the anhydrous
salt. 0. J. Walker.

Oxidation of halogen acids by sulphuric acid.
K. Proskouriakoit (J. PhySiC&| Chem., 1929, 33,
717—719).—The temperatures and acid concen-
trations at which iodine or bromine is liberated from
potassium iodide or bromide, respectively, and
sulphuric acid have been determined. At 100°, 60°,
50°, 45°, and 36° iodine can be detected with con-
centrations of .sulphuric acid which are 25%, 30%,
35%, 40%, and 50%, respectively. With potassium
(?) bromide the temperatures are 169°, 100°, 46°, and
36° for the detection of bromine with 60%, 70%, 80%,
and 90% sulphuric acid, respectively. At 100°, 70%
sulphuric acid is necessary to oxidise hydrobromie
acid. Mercuric sulphate does not catalyse the
liberation of iodine by sulphuric acid between 36° and
100°. L. S. Theobald.

Polyhalides. 1. Chloroiodic acid, HIC14,4H20.
V. Caglioti (Atti R. Accad. Lincei, 1929, [vi],” 9,
563—568).—The analogy between iodine and the
noble metals is extended by the preparation of a
chloroiodic acid, HIC14,4H20, by passing chlorine
through a suspension of iodine in concentrated
hydrochloric acid. The reddish-orange solution so
obtained crystallises almost completely at 0° into
tabular orange-yellow crystals of the free acid, which
has a high vapour pressure and an irritating odour.
The derivation of such salts as KC1,IC13, RbCI,ICI3
CsCLICI3, and MgCI2,2ICI3,8H2 from this acid is
confirmed by the possession by such compounds of a
common absorption band. F. G. Tryhorn.

of oxidative processes. XVI.
H. Wietland and W. Franke.—

Mechanism
Rusting of iron.
See B., 1929, 476.

Reactions between ferrous compounds and
nitric oxide. 1. L. Cambi and A. Crerici (Atti R.
Accad. Lincei, 1929, [vi], 9, 519—523).—Addition of
an alkali hydroxide solution to a solution of nitric
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oxide in aqueous ferrous sulphate (NO :FeS04=0-8:1)
precipitates a black compound which rapidly becomes
red, and causes foaming through evolution of nitrogen
and nitrous oxide. Even at 0° the precipitate decom-
poses with the evolution of nitrous oxide, and after
48 hrs. is completely converted into ferric hydroxide,
although kept in an atmosphere of nitric oxide. It
is suggested that compounds of ferrous salts with
nitric oxide may decompose according to the
equations 2[>Fe-NO]— >2Fenl+ N 20, 2[>Fe-
NO]—2Fem+;N2+NO, and 2[>Fe-NO]->Feu+
2NO. Decomposition occurs by the first process in
alkaline solution and by the second alone in acid
media. The third process also occurs to some extent
in acid solution. F. G. Tryhorn.

Action of oxalic acid and malonic acid on
tetramminocobaltic complexes and analogous
compounds. W. Schramm (Z. anorg. Chem., 1929,
180, 161—183; cf. A., 1927, 33, 542).—A comparison
is made of the action of oxalic and malonic acids
on cobaltic compounds having a complex cation
which contains the group CoA4, where A represents
an equivalent of ammonia, ethylenediamine, or
phenylenediamine. Oxalic acid displaces the groups
H20, OH, CI, Br, N03 C03 and C3H204 more or less
readily from the complex forming the corresponding
oxalato-compounds, [Co/14C204]X, which are stable
towards the free mineral acid formed at the same
time. The malonato-group in the compound
[Co(NH,)4C3H204]Br is not attacked by oxalic acid,
whilst the nitrito-groups in the substance
[Co(NH3)4(N02)2]N03 are displaced only with diffi-
culty. The primary action of malonic acid on the
complex salts is in general to displace mineral adid
from the anion of the complex salt. This acidisthen
taken up by the complex cation. With diuitrito-
tetramminocobaltic nitrate and with oxalato-complex
compounds of the type [Co™4C204]X malonic acid
does not react as a rule. Malonato-complex com-
pounds, [Co™M4C3H ,04]X, are obtained only when the
displaced mineral acid is removed from the solution
hydrolytically, as in the case of the carbonic acid
in the carbonato-complex salts, [Co-44C03]X. The
iodide [Co(NH3)4CO03]l, however, is exceptional and
does not react with malonic acid. The malonate,
[Co(NH3)4C03]2C3H20 4, forms with malonic acid the
diaquo-salt, [Co(NH3)4(H20)2]2(C3H204)3. The corre-
sponding oxalate shows a similar change with oxalic
acid. Although the sulphito-group of the compounds
of the type [C0.44503X can be removed from the
solution by hydrolysis, such compounds do not form
malonato- and oxalato-complex salts by the action
of malonic and oxalic acids, respectively, because
the free sulphurous acid reduces the tervalent cobalt.
The preparation of the following compounds is
also described: malonatotetramminocobaltic chloride
and nitrate and the compounds [Coen, C0 4]CLH>,

[Co pn2 CI2]C1,HC1,2H20, and [Copn2C204]Cl,3H20
(en=ethvlenediamine, pn=propylenediamine).
0. J. Walker.

Spinels of the type M2IIMIVO 4. G. Natta and
L. Passerini (Atti R. Accad. Lincei, 1929, [vi], “>
557—563).—Cobaltous orthostannate, d 6-108, green-
ish-blue, has been prepared by calcining at 900° the



GENERAL, physical, and inorganic chemistry. 781

precipitate produced by the addition of sodium
hydroxide solution to a solution of stannic chloride
and cobalt chloride. Magnesium orthostannate,
white, d 4-378, was prepared analogously. X-Ray
examination of these products shows that cobaltous
orthostannate crystallises in the cubic system and
possesses a unit cell containing 8 mols., of edge 8-605i
0-005.4. and of volume 637-16x 10-2) c.c., 6-307.
Magnesium orthostannate is isomorphous with the
cobaltsaltand hasaunit cellwith edge 8-58070-007 A.
and with volume 631-63x10-21 c.c., dgjc 4-864.
Calculation of the structure factor shows that these
compounds belong to the type of the spinels, viz.,
Sf, 16c, 326 (space-group Oi—7). The preparation
of these compounds confirms the generalisation that
theionic diameters of the anions and cations determine
the possibility of the formation of compounds of the
spinel type. F. G. Tryhorn.

Nitrites. 1. Nitrites of nickel and cobalt ;
"pyridinates." L.Le Boucher (Anal. Fis. Quim.,
1929, 27, 145—156).—Compounds of heavy metal
nitrites with pyridine have been prepared by addition
of a concentrated solution of sodium niti‘ite to an
aqueous solution of a salt of the metal in presence of
pyridine; the precipitate which is formed contains,
after washing with a mixture of water and pyridine,
variable proportions of the two solvents. In a dry
atmosphere containing pyridine vapour anhydrous
compounds are produced. The following compounds
are described : Ni(N02)2,GCsH5N, deep blue, m. p.
57°; Ni(N02),4C5H5N, light blue, m. p. 74°
Co{N02)2,6C5H5N, red, m. p. 57°; Co(N02)2,3C=H 5N,
violet-red, m. p. about 90°; Co(N02)2,2CsH 5N, deep
red, in. p. about 100° with partial decomposition.
The densities are 1-325, 1-400, 1-256, 1-446, and 1-594,
respectively. H. F. Gielbe.

Dissociation of hydrated nitrates. J. G. Viana
and E. Moles (Anal. Fis. Quim., 1929, 27, 157—
164)—Systematic dehydration of the hexahydrates
of cobalt and nickel indicates that loss of nitric acid
setsin only after 4 mols. of water have been lost, i.e.,
when the composition of the salt corresponds with
that of a salt of orthonitric acid. H. F. Girtbe.

Chloropyridino-derivatives ofrhodium. Rhod-
ium tripyridinotrichlorides and dipyridinotetra-
chlorides etc. M, Detepine (Bull. Soc. chim., 1929,
iv, 45, 235—249).—Rhodium gives two series of
dipyridinotetrachlorides which are similar in properties
tothe corresponding cis- and irans-iridium compounds
(A, 1923, i, 89, 135, 243, 480, 944; 1927, 433),
differing mainly in stability and in reaction velocities.
Tie c/s-rhodium salts are orange and the irans-
derivatives red, the ¢r<ms-pyridine salt being sparingly
and the cw-salt moderately soluble. The silver salts
are insoluble, the alkali salts soluble. Sodium
rhodium hexachloride when warmed with pyridine
is converted into iripyridinorhodiuni trichloride,
(+2CHC13), soluble in chloroform; a second isomeride
wffis not obtained. When heated -with pyridine at
130° for 8 hrs. the trichloride is converted into tetra-
Pyridinorhodium dichloride (+6H20) (cf. Jorgensen,
"e» 1883,1058). Cold pyridine in presence of pyridine
hydrochloride converts sodium rhodium hexachloride
into a mixture of cis- and trans-dipyridinorhodium

tetrachlorides, in which the cts-salt preponderates.
The isomerides are separated by washing and décant-
ation with cold water, the mother-liquors being
concentrated at 40°, and treated with pyridine
hydrochloride, or by dissolution in ammonia. The fol-
lowing as-dipyridino-derivatives, Rh(CsH5N)2Cl4*M,
are described : potassium (+1i20), pyridinium,
ammonium, and silver. The pyridine salt on crystall-
isation from water affords cis-dipyridinoaquorhodium
trichloride (+H 20, lostat 120—125°), which with silver
nitrate gives silver dipyridinonitratorhodium tri-
chloride, [Rh(C5H5N)2-CI3-N03]JAg,2H2 ; the corre-
sponding potassium salt undergoes immediate decom-
position into dipyridinoaquorhodium trichloride. The
following ¢ra?w-dipyridino-derivatives are described :
pyridinium, potassium (+H 20), ammonium (+H 20),
and silver. Boiling water converts the dipyridine
salt into tv&ns-dipyridinoaquorhodium trichloride
[+H2 lost at 110°; at 130° 1-5H20 is lost, giving
the insoluble complex Rh2(H20)(CsH 5N)4Cld], yielding
silver tT&ns-dipyridinonitratorhodium trichloride, with
silver nitrate, converted by hydrochloric acid or chlor-
ides into the dipyridinoaquotriehloride. The trans-
derivative is less stable than the cis-isomerides. Cold
pyridine (6 mols.) alone converts sodium rhodium
hexachloride into a mixture of cis- and ira?w-dipyrid-
ino-derivatives and a complex rose compound,
probably the j/r<ms-dipyridino-tetrachloride of a
tripyridinoaquorhodium trichloride,
[Rh(CsH5N)2CI4][Rh(C5H 5N)3(H20)ClIZ]. Ammonia
converts the cis- or ira?”s-dipyridinotetrachlorides or
the dipyridinoaquotrichlorides into pentammonio-
chlororhodium dichloride, pyridine similarly affording
the tetrapyridinorhodium dichlorides, the trans-
isomeride yielding the insoluble intermediate complex
compound,  [Rh(C5H5N)2CI4][Rh(C5H5N)4CIZ.  At-
tempts to obtain the quadrivalent rhodium complex,
Rh(CsH 5N)2Cl4,by syn-crystallisationofcis-ammonium
dipyridinorhodium tetrachloride and cis-dipyridino-
platinous dichloride failed. R. Brightman.

Some complex ammonio-pyridines of iridium.
M. Detepine and J. Pineau (BU”. Soc. chim., 1929,
[iv], 45, 228—235).—Potassium pyridinoiridium
pentachloride with ammonia (d 0-923) in 15hrs. at 100°
gives traces of the chloropentammine, [IrCI(NH3)5]CI2,
and a non-crystalline product, converted through the
mercurichloride, CI2[IrCI(NH3}CsH 5N],2HgCI2, into
chlorotetramminopyridinoiridium chloride,
CI2[Ii'CI(NH3},C5H 5N ],2H20 (picrate, dichromate, and
sulphate). Potassium mercuri-iodide also affords a
precipitate. Irans-Dipyridinoiridiuin  tetrachloride
similarly affords the double salt,

[Ir(CsH sN)2CI42[IrCI(NH3)4CsH5N], and pyridino-
iridium pentachloride the double salt,

[Ir(Cs HBN)CIs][IrCI(NH3)4,C5H 5N].  frans-Sodium di-
pyridinoiridium tetrachloride and ammonia in 30 hrs.
afford the complex double salt (A),

[Ir(CsH 5N)2CI4]3[Ir(NH3)3,H20,(C5H 5N)2],6H20,  de-
composed by pyridine hydrochloride in boiling solution
into pyridine dipyridinoiridium tetrachloride and
dipyridinoaquotriamminoiridium trichloride (-f-3H20),
which gives precipitates with potassium ferricyanide,
sodium pyrophosphate, mercuric salts, picric acid,
tannin, potassium bromide and iodide, and is con-
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verted at 115° in 3 hrs. into dipyridinotriammino-
chloroiridium diehloride. When heated with 12 times
its weight of ammonia (d 0-92) at 100* for 36 hrs. the
complex double salt (A) affords 80% °f chlorodi-
pyridinotriamminoiridium dichloride (-n2H20),which
with sodium bromide and iodide affords the corre-
sponding halides, X,[IrCI(NH3)3(CsH5Xy,H-20 . The
sulphate, S04[IrCI(NH3)3(CsH3X 3 H 20. is obtained
by double decomposition. E. Brightman.

Dissolution of metals and alloys. M. Cent-
nerszwer (Z. phj'sikal. Chem., 1929, A, 141. 297—
320).—A summary of the general results of work
carried out in the author’s laboratory during the past
10 years. F. L. Usher.

Quantitative emission spectrum analysis. W.
Gerlach and E. Schweitzer (Z. anal. Chem., 1929,
77. 213—217).—Polemical against Thurnwald (this
vol.,, 530). The presence of potassium, nickel, or
iron in the solution interferes with the accurate
comparison of the zinc and silver lines, and absorption
of the solution in carbon electrodes leads to variations
in the concentration of the dissolved salts.

A. B. Powell.

Use of 0s1Ar-hydrochioric acid for standardising
electrometric ptt measurements. N. F. Mac-
lagan (Biochem. J., 1929, 23, 309—318).—The
advantages of using hydrochloric acid are pointed
out. Some of the factors influencing the P.D.
at the liquid junction 0-IA7-HCl|satJvCl have been
investigated and a simple method of forming the
junction is described which is reproducible to ¢0-05
millivolts or +£0-001 pn. A new type of flowing
junction for these solutions is also described. The
degree of reproducibility of junctions formed with agar
bridges and with ground glass surfaces is considered.
Observations on the time change at the junction
0-IATFHCl|sat,KCl,a;Af-HCI are presented. Impurities
of a certain sample of potassium hydrogen phthalate
which could not be removed by recrystallisation
affected the pu of the 0-05Absolution.

S. S. Zilva.

Use of cresol-red in acid solutions. F. R.
McCrumb and W. R. Kenny (J. Amer. Chem. Soc.,
1929, 51, 1455—1459).—Attention is directed to the
use of cresol-red as an indicator in acid solutions.
Some applications and advantages are given.

S. K. Tweedy.

Accuracy of titrations, critical concentration
of the burette liquid, and sensitivity ofindicators.
H. Ruoss (Z. anal. Chem., 1929, 77, 175—185).—
Mathematical expressions are deduced to show the
magnitude of the errors involved in acidimetric
titrations by varying the concentration of the acid
and to express the sensitivity of various indicators
under different conditions. A. R. Powell.

Change in colour of indicators at boundary
surfaces. A. Thniel (Z. Elektrochem., 1929, 35,
266—267).—The variations in the colour of indicators
at phase boundaries, observed by Deutseh (A., 1928,
1183), such that lower pa values are indicated, are
discussed particularly in regard to those indicators
that owe their colour-changes to basic functions, e.g.,
tropoeolin-O0, thymol-blue. H. T. S. Britton.
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Determination and control of acidity in the
crystallisation of ammonium sulphate. J. A
Cranston and (Miss) J. Stockdale—See B,, 182B
430.

Determination of chloride in bromides, it. E.
McAlpete (J. Amer. Chem. Soc., 1929, 51, 10R—
1073).—A method previously described (Berg, A.
1926, 1017) is modified so that potassium permanga-
nate may be used in place of bromate. The bromide
is converted into bromoacetone and the chloride jis
then determined gravimetrically as silver chloride.

S. K. Tweedy.
lodo-oxidimetric determinations. A. Schwick-
er (Z anal. Chem., 1929, 77, 161—169).—Adid
iodate solutions may be titrated directly with potass-
ium hydrogen sulphite solutions stabilised wn&
5—10% of alcohol. This reaction may be -utilised
for several indirect titrations, e.g., the determination
of hydrazine, ferrocyanide, thiocyanate, arsenic
trioxide, and antimony trioxide. In every case an
excess of iodate solution is added to the acidified
solution, containing tartaric acid in the case of
antimony, and, after 5— 10 min., the liberated iodine
and excess of iodate are titrated with hydrogen

sulphite. A. R. Powell.

Determination of small amounts of dissolved
oxygen [in water]. F. R. McCRmiB and W. R
Kenny —See B., 1929, 456.

Determination of small quantities of hydrogen
sulphide in gases. H. Bach.—See B., 1929, 421

Volumetric determination of sulphate ion. B.
Koszegi (Z. anal. Chem., 1929, 77, 203—210)-
The sulphate solution is treated at SO—10ir nith
0-lAr-barium chloride solution in slight excess. 5s.
of sodium acetate are added followed by snfiaari
standard potassium dichromate to precipitate
excess of barium used, and finally the excess
dichromate is determined iodometrically in
filtered solution. If iron or alumina is present
solution is made ammoniacal before addition of
barium chloride. A. R. Powell.

Electrolytic analysis of nitrates. M. A. Rabiso-
vitsch and A. S. Fokin (J. Russ. Phys. Chem. Soc.,
1929, 61, 315—318).—Nitrates are reduced in an
alkaline solution by hydrogen to ammonia. The
hydrogen is prepared by the decomposition of sodium
amalgam by an alkali solution in the presence of
tungsten, vanadium sulphate, or chloroplatinic acid
as catalysts. The amalgam is prepared continuously
in the course of the analysis. A. Fredian.

Colorimetric determination of phosphoric
acid. C. Bordeianu (Ann. sci. Univ. Jassy, 1929.
15, 372—379).—The method previously described
(B., 1927, 422) can be applied to urine, glycero-
phosphates, and glucose syrup, and to hypophosphites
after oxidation with nitric acid. Free phosphoric
acid in the presence of glycerophosphates can be
determined, since the observation of Bally and
Gaume that nitric acid does not decompose glycero-
phosphates is confirmed. The total phosphate m
glycerophosphates is determined after warming for
1 hr. with a mixture of nitric and sulphuric acids.
Glucose syrup is purified and decolorised by filtration
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tinotrgBi charcoal whadk may,, if very active, lower
the p&asf&arfe- content somewhat. The errors intro-
duced when; the <pffewence in concentration between
the standard and tiie sohctKm. to he analysed is
appreciable may be marked but do not reach the
values found by Defay with cystine (A.r 1926. 1115).
Besults obtained: by the new method are compared
with those obtained by established methods.
L. S. Theobald.

Quantitative analysis oi phosphoric acid. V.
Gravimetric and volumetric determination as
ammonium Dhosphomolvbdate. 11. Ishtbashi
(Mem. GoB, SeL Kyoto, 188», 12. 135—153).—To
determine-the coadMom under which phosphoric acid
can be accurately determined gravimetriealiy as
ammonium phosphomolybdate the influence of
temperature, concentration of nitric acid, amount of
ammonram nitrate and molybdate, and quantity of
phosphate taken was examined. Results accurate
to = d0&% are obtained by precipitating ammonium
phosphomolybdate from dilate nitric acid solution,
containing a concentration of ammonium nitrate
between 0-6 and 2-5-Y, at 40—65'. The precipitate
B washed with 2% nitric acid, heated gently for 10
min., then at 250—300° for 0-5 hr., and cooled over
freshly-feed calcium chloride. The P205 is deter-
mined from the weight of phosphomolybdate by using
the theoretical factor 0-0378. The molar ratio of
ammonium molybdate to ammonium phosphate
should be between 1-5 and 3-0, and 0-01—0-13 g. of
ammonium phosphate should be taken for analysis.
The influence of a number of substances on the
precipitation was studied. Hydrochloric, sulphuric,
tartaric, oxalic, and citric acids should be excluded.
Pemberton’s method for the volumetric determination
ofphosphoric acid precipitated asammonium phospho-
nolybdate was found to give accurate results when
the factor 0-0003030 was substituted for the theoretical
rafee 0-0003089. C. J. Smithells.

Analytical application of complex-chemical
and induced reactions. F. Feigl and P. K rum-
holz {Bra-, 1929, 62, [B], 1135—1142: cf. A., 1928,
HOT)—Silicic acid is detected by mixing 1 c.c. of
the solution in dilute nitric or hydrochloric acid (the
aciditymust not exceed 0-2—0-5IV) heating to incipient
ebullition with 2 drops of a solution of ammonium
colybdate in nitric acid, cooling, treating -with 1—-2
foope of a 0-25% solution of benzidine or benzidine
hydrochloride in 10% acetic acid, and then with an
equal volume of saturated sodium acetate. A blue
Precipitate or coloration is produced which, with
Tayminute amounts, is best observed after extraction
*fhamyl alcohol. The extreme sensitiveness of the
faction (1 in SX 10s) requires the use of Jena glass
rs-elsand blank tests. In the presence of phosphoric
the preliminary removal of the insoluble phos-
phomolybdate is necessary. The reaction is adapted
forthe detection of fluorine by warming the substance
iffidecinvestigation with quartz sand and concentrated
sulphuric acid in a porcelain crucible covered with a
~atc-h glass on which hangs a drop of water; the
is tested for silica as described above. The
smallest amount of fluorine so detected is 0-005 mg.
Thereduction of lead salts to metallic lead by alkali
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stannite solution is enormously accelerated by the
presence of traces of bismuth, the precipitated
bismuth obviously acting as nucleus for the lead,
otherwise slowly separated. A method which permits
the detection of 0-02 ug. of bismuth is given. Reduc-
tion of antimony salts to metallic antimony is also
accelerated by the presence of bismuth, as, to a smaller
extent, is that of copper hydroxide. Detection of bis-
muth in the presence of copper is effected by treating
the acid solution with 25% sodium hydroxide until
copper hydroxide is precipitated, dissolution of the
precipitate with 5% potassium cyanide, and addition
of 1 drop of 3% lead acetate and 3 c.c. of stannite
solution; 2 parts of bismuth in the presence of
50,000 parts of copper are detected in 3 min.
H. Wren.

Uranyl zinc acetate as reagent for the detection
and determination of sodium. 1. M. Kolthoff
(Chem. Weekblad, 1929,26, 294—298; cf. Barber and
Kolthoff, A., 1928, 859).—The reagent is specific,
and very delicate; 0-03 mg. of sodium in 1 c.c. of
solution gives a perceptible precipitate. Potassium
salts do not interfere unless present in great excess,
but lithium must first be removed as the fluoride by
addition of ammoniacal ammonium fluoride solution
and alcohol. The use of the reagent for the detection
and determination of traces of sodium is briefly
reviewed. S. I. Levy.

Analysis of fluorspar. G. E. F. Lunden1 and
J. T. Hoffman.—See B., 1929, 471.

Sensitive test for magnesium. W. L. R ttigh
(J. Amer. Chem. Soc., 1929, 51, 1456—1457).—One
drop of a 0-5% solution of op-dihydroxyazo-"3-nitro-
benzene in 1% sodium hydroxide solution is added
to the magnesium solution rendered slightly a-cid
with hydrochloric acid and excess of dilute sodium
hydroxide is then added. A sky-blue magnesium
lake is formed. Nickel and cobalt behave similarly;
excess of ammonium salts must be absent (cf. Suitsu
and Okuma, J. Soc. Chem. Ind. Japan, 1926, 29,132).

S. K. Tweedy.

Ceric sulphate in volumetric analysis. VI.
Oxidation ofhydrogen peroxide by ceric sulphate.
Indirect determination of lead. N. H. Furman
and J. H. Wallace, jun. (J. Amer. Chem. Soc., 1929,
51, 1449—1453; cf. this vol., 669).—The titration
of ceric sulphate with hydrogen peroxide, and vice
versa, is accurate in solutions containing moderate
amounts [e.g., 2—5N) of sulphuric or nitric acid.
The forward reaction is also accurate in solutions
containing hydrochloric acid up to 5N. Lead
dioxide may thus be indirectly determined by
utilising the fact that hydrogen peroxide reacts with
the dioxide in presence of nitric acid (Schlossberg, A.,
1903, ii, 184). S. K. Tweedy.

Determination of thallous salts using
potassium permanganate in a hydrochloric
acid medium. A. Jitek and J. Lukas (Chem.
Listy, 1929,23,155—162).—Titration at 75° following
the above procedure does not give accurate results
unless 2 g. of potassium chloride are added per 150 c.c.
of reaction mixture containing 0-2 g. of thallium; the
acidity of such mixtures may be doubled without
affecting the result. The function of potassium
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chloride is to maintain sparingly soluble thallium
chloride in solution; the chlorides of lithium,
rubidium, and ceasium, but not of sodium and
ammonium, act equally well in this respect.
R. Truszkowski.

lodometry. [Il1l. Copper as a standard in
iodometry. S. Popov, (Blissy M. Jones, C.
Tucker, and W. W. Becker (J. Amer. Chem. Soc.,
1929, 51, 1299—1306; cf. A., 1925, ii, 1093).—The
reaction between copper sulphate and potassium
iodide solutions was investigated. In neutral solu-
tions, variation of the iodide concentration between
4 and 12% has no appreciable influence on the
amount of copper sulphate decomposed, although
cuprous iodide may absorb iodine to a slight extent
(Bray and MacKay, A., 1910, ii, 996). When 4%
potassium iodide solution is used, the order of mixing
the reactants, keeping for 10 min., and the presence of
cuprous iodide are without influence. The amount
of iodine liberated is always raised with increased
hydrogcn-ion concentration; the effect is possibly
due to atmospheric oxidation of the cuprous ions.
An improved electrolytic method of determining
copper is described; solvent action on the platinum
anode may be avoided by having 0-3 c.c. of sulphuric
acid or 0-15 c.c. of this acid and 0-15 c.c. of nitric acid
in 200 c.c. of electrolyte (0-lA'-copper sulphate).
Specific directions are given for carrying out the
limmotoxylin test for copper (cf. Mendel and Bradley,
A., 1905, ii, 737). The results indicate that, provided
the salt and acid concentrations are kept very small,
pure copper or copper sulphate solution may be used
as a standard in iodometry. S. K. Tweedy.

lodometry. 1V. Potassium permanganate as
a standard in iodometry. S. Popov and A. H.
Kunz (J. Amer. Chem. Soc., 1929, 51, 1307—1311;
cf. preceding abstract).—In the thiosulphate-iodine
titration there is no appreciable oxidation of the
iodide ion by air in a solution containing 6% of
potassium iodide and 0-1 Af-sulphuric acid, even after
10 min., providing the titrations are performed hi the
dark ; the presence of manganous and potassium
sulphates, and the rate and mode of addition of the
permanganate also are without influence. The
potassium iodide used must be free from alkali.
The slight difference in the permanganate-thio-
sulphate ratio produced by using potassium iodide at
different concentrations (2% and 6%) is attributable
to “ loss of oxygen ” by the permanganate during the
reduction process. For standardisation purposes,
6% potassium iodide must be used; the acid con-
centration may be 0-1M -sulphuric acid.

S. K. Tweedy.

Quantitative spectral analysis of solutions.
F. Gromann (Z. anorg. Chem., 1929,180, 257—274).
—The amount of mercury present in small quantities
of mercuric sulphide is determined by dissolving the
sulphide in aqua regia, placing the solution in the
lower of two electrodes across which a spark is
formed, and examining the intensity of photographic
blackening by certain persistent lines of the mercury
spectrum. The following general precautions must
be observed in quantitative spectral analysis : The
electrodes must not get worn; the upper electrode
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must be kept dry; spirting of the solution in the
lower electrode must be avoided and only a small
portion of it allowed to evaporate ; the surface of the
solution must be kept at the same level in com-
parative measurements. For the lower -electrode
containing the aqua regia solution an alloy of 60% Pb
and 40% Cd was used, the upper electrode being
made of nickel. A special form of spark gap and
exciter is described. The sensitivity of the method
is increased by the addition of cupric sulphide to the
mercuric sulphide. By comparison of the intensity
of blackening by the mercury resonance line 2536-52
and the copper line 2618-4 it is possible to estimate
approximately the concentration of a solution con-
taining mercury mwithout using comparison solutions.
The smallest concentration that can be determined
is 0-0004% mercury. The concentrations of the
solutions examined were 0-01, 0-02, 0-04, 0-1, 02
0-4% mercury and under the best conditions the
accuracy is within = 10%. 0. J. Walker.

Determination of very small quantities of
mercury. A. Stock and W. Zimmerman (Z
angew. Chem., 1929, 42, 429—430; cf. A., 1928, 726;
Thilenius and Winzer, this vol., 531).—The effect of
carbamide in the colorimetric determination by means
of diphenylearbazone is apparent if the acidity of the
test solution is kept low. S. I. Lewy.

Mercury poisoning and its chemical detection.
Friederich and Buhr (Siiddeut. Apoth.-Ztg., 198
68, 702—703; Chem. Zentr., 1928, ii, 2739)—
Chlorine is passed through urine (1000 c.c.) whichis
simultaneously evaporated (to 150 c.c.). The exoess
of chlorine is removed with carbon dioxide, the cod
liquid is filtered, treated with a few drops of copper
sulphate solution, slightly acidified with hydrochloric
acid, and treated with hydrogen sulphide. The
centrifuged precipitate, suspended in water, is redis-
solved with the aid of chlorine, carbon dioxide is
passed, and the sulphide is reprecipitated. After
redissolution and removal of chlorine, ammonium
oxalate is added until the copper oxalate redissolves,
the mercury is deposited on a copper wire, and
identified as iodide. It is determined electrolytically
in a solution containing ammonium oxalate and
oxalic acid. A. A. Eldridge.

Molybdomanganimetry of iron salts. |Its
mechanism and limitations. P. Freury and
J. Marque (J Pharm. Chim., 1929, [Viii], 9, 479—
488; cf. Fontes and Thivolle, A., 1926, 1282; 1923,
ii, 583).—The reaction of ferrous salts with the plios-
phomolybdate reagent is reversible, the blue colour
being reduced by ferric salts. The equilibrium is only
slowly established, and for the determination of small
amounts of ferrous salts in presence of ferric salts the
method is unsatisfactory. In the determination of
ferrous salts large errors are produced by the presence
of hydrochloric acids, but these can be corrected by
the previous addition of manganese sulphate. The
presence of either sulphuric acid or sodium sulphate
considerably weakens the intensity of the blue colour.
The reduction of ferric salts by copper in presence of
either small quantities of hydrochloric acid or organic
material containing phosphorus such as blood-serum
or glycerophosphates, gives rise to large errors in the
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titration. Addition of manganese sulphate does not
correct the errors if the hydrochloric acid is present
before the reduction. These difficulties are not
apparent if zinc he substituted for copper.
E.H. Sharples.
Titration of potassium ferrocyanide, using
diphenylamine as internal indicator. [|. M.
Kolthofe (Chem. Weekblad, 1929, 26, 298—301;
cf. Mall, this vol., 165; Cone and Cady, A., 1927,
1046)—Potassium ferrocyanide may be very accur-
ately titrated by means of zinc sulphate solution,
which has been standardised against a known ferro-
cyanide solution. It is added to the ferrocyanide
solution to be titrated, in presence of sulphuric acid,
potassium femcyanide, and the indicator. Sulphides,
thiosulphates, and tliiocyanates present in the ferro-
cyanide interfere, and are first oxidised by addition
of sodium hydroxide and hypobromite; excess of the
latter is reduced by addition of arsenious acid.
S. I. Levy.
Qualitative analysis of a mixture of ferro-
cyanide, ferricyanide, and thiocyanate. P. C.
Banerjee (J. Indian Chem. Soc., 1929, 6, 259—262).
—The cold neutral solution of the three acids is
treated with a solution of cerous nitrate which pre-
cipitates ferrocyanide, the filtrate is treated with
nickel nitrate to remove femcyanide, and finally
thiocyanate is detected by addition of ferric chloride.
The cerous nitrate precipitate is treated with sodium
hydroxide and ferrocyanide confirmed by adding
ferric chloride. Femcyanide is confirmed by treating
the nickel precipitate similarly and adding ferrous
chloride. A. R. Powerr.

Rapid method of detecting elements of groups
IV by means of organic reagents. P.
Agostini (Annali Chim. Appl., 1929,19, 164—173).—
The method described serves for the detection of all
metals giving chlorides soluble in hydrochloric acid
with the exception of the alkali and alkaline-earth
metals and magnesium. T. H. Pope.

Analysis of chrome ores. T. R. Cunningham
andT. R. McNeit1.— See B., 1929, 478.

Rapid method for dissolving high-chromium
steels for determination of sulphur. B. S
Evans.—See B., 1929, 476.

Gravimetric determination of tungsten in
presence of vanadium. A. JLEK and J. Lukas
(@H Czech. Chem. Comm., 1929, 1, 263—274).—To
determine tungstate in presence of vanadate, 1 c.c. of
concentrated hydrochloric acid is added to 100 c.c. of
tre neutral solution, and the vanadium reduced to
fte quadrivalent state with hydroxylamine hydro-
dlaice at the b. p., and then after addition of a 2%
Nation of arsenic acid the tungsten is precipitated
&the b. p. as quinine arsenotungstate by means of a
% solution of quinine hydrochloride. The pre-
cipitate is then ignited to give tungsten trioxide,
and weighed. The organic matter in the filtrate is
destroyed by treatment with sulphuric acid and
eupric oxide, and after reduction of the arsenic acid
with sulphur dioxide copper and arsenic are separated.
a sulphides. By treatment of the alkaline solution
with hydrogen peroxide, the vanadium is re-oxidised
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to vanadate, then precipitated with mercurous

nitrate and weighed as vanadic oxide after ignition.
R. Cuthirl.

Colorimetric micro-determination of uranium

salts. M. Tissier and H'. Benard (Compt. rend.

Soc. Biol.,, 1928, 99, 1144—1146; Chem. Zentr.,

1928, ii, 2582).—The reaction with potassium ferro-
cyanide is employed. A. A. Eldridge.

Volumetric determination of vanadium by
means of potassium iodate. E. H. Swift and
R. W. Hoepper (J. Amer. Chem. Soc., 1929, 51,
1366—1371).—To 25 c.c. of vanadate solution in an
atmosphere of carbon dioxide hydrochloric acid is
added so that, after the subsequent addition of a slight
excess of standard potassium iodide solution, the
mixture contains 6 to 8Ji-hydrochloric acid :
2H3V04+2HI+4HCI=2VOCL>+I2+6H20. Fivec.c.
of carbon tetrachloride are then added and the whole
is titrated with standard potassium iodate solution:
212+ HI103+ 5HC1= 5IC1+ 3H20 ; 2HI + HI03+
3HC1=3IC1+3H20. Hydrochloric acid must be
added during the titration so that the solution is
always 6Jf in acid, for at this concentration quadri-
valent vanadium is not oxidised by the iodine mono-
chloride formed in the titration. Phosphate, arsenate,
or ferric iron may be present. Tungstic acid may also
be present if it is kept in solution by phosphoric acid.

S. K. Tweedy.

Simple viscosimeter. R. A. van Linge (Chem.
Weekblad, 1929, 26, 301).—A pipette having a
capillary tube in place of the lower limb is provided at
the upper end with a three-way tap, which permits
of easy filling to a constant level; a hah turn allows
the measured quantity to flow through the capillary.
. I. Levy.

Preparation of a stabilised electrode and its
use in the determination of halogens. N.
Joassart and E. Lecterc (Bull. Soc. chim. Belg.,
1929,38,121—131).—A method for the determination
of halogens in acid solution using an electrode in a
medium containing gelatin is described.

F. J. Welkins.

Apparatus for extraction with filtration. A.
lyutman (Oil Fat Ind. Russia, 1928, No. 8, 7—11;
Chem. Zentr., 1929, i, 110).—An apparatus for the
determination of loss of weight on extraction is
described. A. A. Eldridge.

Bending glass tubing. R. N. Arien (Phillipine
J. Sci., 1929, 38, 299).—Asbestos;fibre is tamped
tightly into the bore of the tube where the desired
bend is to be made; the glass may be then heated
and bent without any collapse occurring. The fibre
may be removed when cool with a piece of wire, as it
does not fuse into the glass. B. W. Anderson.

Modern chemical balances. L. Ramberg
(Svensk Kem. Tidskr.,1929, 41, 106—119).—A dis-
cussion of the relative advantages and disadvantages
of the various types of balances employed in chemical
work. With regard to the usual form of micro-
balance, it is pointed out that a serious error, which
may amount to 0-005 or even 0-01 mgm., may easily
arise through the practical impossibility of ensuring
that the rider always takes up exactly the same
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position in any notch on the graduated rider arm
(Cf. A., 1925, ii, 319). H. F. Harwood.

Gas analysis [apparatus]. J. T. Donnelly,
C. H. Foott, and J. Reilly.—See B,, 1929, 421.

Modified Hempel gas burette. G. H. W. Lucas.
—See B., 1929, 457.

Crucible tongs for analytical work. L. Ram-
berg (Svensk Kem. Tidskr., 1929, 41, 7S—79).—An
improved form of crucible tongs is described. The
lower ends are formed from nickel wire, 2 mm. thick,
shaped so as to permit of crucibles of different sizes
being encircled and lifted. Owing to the special
construction of the nickel ends, even the thinnest
and smallest platinum crucibles can be handled with-
out risk of deformation, whilst the tongs can also be
employed for lifting dishes up to 6 cm. diameter.

H. F. Harwood.

Ebullioscopic and tonometric determinations.
W. Swientoslawski (ROCZ. Chem., 1929, 9, 26C—
308).—A description of various ebullioscopic apparatus
designed by the author, and of the technique of their
application to a number of problems.

R. Truszkowski.

Barium sulphate as an indicator of the degree
of hydration of sulphuric acid in drying appar-
atus. G. Boenm (Chem.-Ztg., 1929, 53, 323).—
Sulphuric acid containing 1% of barium sulphate is
clear until diluted to about 93% concentration;
between 93% and 84%, needle crystals of the com-
pound BaS0.1,2H2S0.1,H20 separate freely; on further
dilution, the needle crystals change to the fine crystals
of barium sulphate. This change is easily detected,
and may be used as an indication that the acid is too
dilute for further effective drying. S. I. Levy.

Two laboratory rotating furnaces. F. Hein-
rich (Chem. Fabr., 1929, 173—174).—The simpler
model is intended for rotation in a gas-fired muffle
furnace, the larger for direct heating by gas.

S. I. Levy.

Micro-determination of vapour density. J. B.
Niedert (Z. anal. Chem., 1929, 77, 169—174).—An
apparatus for the determination of the vapour density
of liquids of low b. p. comprises a cylindrical container
(50 c.c.) filled with mercury and provided with a
capillary tube reaching to the bottom inside and bent
outside hi the form of an inverted U leading into a
collecting cylinder in which the displaced mercury is
collected. After heating the apparatus to 10° above
the b. p. of the liquid the vapour density of which is
required, the weight of mercury displaced by expan-
sion and collected in the cylinder is determined.
The apparatus is cooled and again filled with mercury,
about 5 mg. of liquid are introduced in a fine capillary
tube into the middle of the mercury in the container,
and the heating is repeated. The additional weight of
mercury collected is a measure of the volume of the
vapour of the liquid tested. A. R. Powell.

Electrically heatedthermostat. P.van Camben
(Z. Elektrochem., 1929, 35, 265—266).—Difficulty
often arises in the ordinary electrical controlling
device of the heating of a thermostat through the
formation of sparks between the mercury surface and
the platinum wire in the regulator. A method is
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described in which very small currents, 10“1te 1(H
amps., are allowed to pass through the regulator and
then on to the grid of an amplifying thermionic valve.
The amplified current activates an electrical relay.
The temperature can be regulated to ¢0-002°.

H. T. S. Britton.

Pulfrich step-photometer as a turbidity
measurer. S. Gartner (Kolloid-Z., 1929, 48
10—15).—A modification of the Pulfrich step-

photometer, which enables the instrument to be
used as a nephelometer, is described. Some experi-
mental results, obtained with the modified instrument,
are given. E. S. Hedges.

Apparatus for continuous automatic measure-
ment of the alveolar carbon dioxide. Regels.
BERGER (Z. ges. exp. Med., 1928, 61, 747—756;
Chem. Zentr., 1928, ii, 2671).

Determination of available oxygen by the
Bunsen method. T.W. Parker and P. L. Robin-
son (J.C.S., 1929, 1106—1108).—The tendency of
potassium iodide solution to be sucked back, in the
usual procedure of Bunsen’s method, and the necessity
of transferring the solution to another vessel for
titration, can be obviated. A detachable absorption
flask contains a wide tube, ground in and filled with
glass beads, serving as a reservoir for potassium
iodide solution if the pressure rises, and as an inlet
for air if it falls. C. W. Gibby.

Improved calcium chloride tube. D. V. N
Hardy (J.C.S., 1929, 110S).—A U-tube is fitted with
two stopcocks, by rotating which access, of air can be

prevented. The interior of one of them is shaped so
as to act as a water trap. C. W. Gibby
Solid and liquid states of helium. W H

K eesom (Natuurwetensch. Tijds., 1929,11,65—9)—

An account is given of the work of Kameriingh

Onnes on the liquefaction of helium, and oi the

apparatus employed to attain the lowest recorded

temperature of 0-S—0-9° Abs. By increasing the
pressure over liquid helium at very low temperatures,

solid helium has been obtained, and the pressure-
temperature curve for solid helium mapped, from
4-2° Abs. at 126 atm. to 1-2° Abs. at 25 atm. The
curve bends sharply at the lower end, becoming
nearly parallel with the T-nxis, so that it does not
cut the vapour-pressure curve for liquid helium; it is
therefore impossible to solidify helium by cooling
alone, and solid helium below the critical temperature
must always melt before vaporising. The experi-
ments were carried out first in metal containers, later
in glass vessels, but although the presence of solid
helium was conclusively proved by the arrest of a
magnetically controlled stirrer, no difference in
appearance or refractive index and no line of demarc-
ation between solid and liquid could be observed.
The existence of two liquid modifications of helium,
with a transition point at 2-3° Abs. and 3S mm., has
been proved from the dielectric constant, specific
gravity, and surface-tension curves, all of which show
change of direction at 2-3° Abs., and by recording the
rate of change of vapour pressure with rising and falling
temperature. The modification stable at the lower

temperatures has the lower density and surface
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tension, and the higher latent heat of vaporisation;
the heat of transformation is calculated as 0-13 g.-cal.
per g. The transition temperature is that at which
the triple point was to have been expected for solid-
liquid-gas phases; the existence of the second liquid
modification with this transition temperature indicates
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a triple point of a character hitherto unknown for
elementary substances, and the possibility that the
new liquid modification may be crystalline. It is
probable also that there is a second triple point
corresponding with the co-existence of the solid and
both liquid modifications. S. |. Levy.

Geochemistry.

Helium in New Zealand. C. C. Farr and M. N.
Rogebs (New Zealand J. Sci. Tech. 1929, 10,
300—308).—Analyses are given of natural gas from
a large number of sources in New Zealand. Helium
is an almost universal constituent. C. W. Gibby.

Larnite (calcium orthosilicate, a new mineral)
and associated minerals from a limestone
contact-zone in Co. Antrim. C. E. Tittey (Min.
Meg., 1929, 22, 77—86).—At the contact of dolerite
with chalk on Scawt Hill, near Larne, the finely
granular rock shows an unusual assemblage of
minerals, including spurrite (2Ca2Si04,CaC03), larnite
(CxSio4), merwinite (3Ca0O,MgO0,2Si0?), gehlenite,
spinel, and calcite. Optical data are given for each
of these. The larnite is readily decomposed with
gélatinisation by weak acids, and it is slowly attacked
by water with the production of calcium hydroxide.
It is monoclinic with optical characters agreeing with
the artificial a-Ca2Si04. When the larnite-rock is
heated to dull redness and allowed to cool it falls to
powder, due to the inversion to y-Ca2Si04. These
contact-metamorphic minerals were probably formed
at a high temperature, followed by rapid cooling.

. J. Spencer.

Renardite. A. Sohoep (Bull. Soc. Frang. Min.,
1928 51, 247—252; Chem. Zentr., 1929, i, 374).—
Renardite, a new uranium mineral from Chinkolobwe,
hes d greater than 4, na 1-715, n$ 1-736, tiy 1-739
(¢0-003), and contains : insol. (quartz) 2-11, PbO
1226, P05 8-15, Fe203+A1203+Co0 3-68, Mo003
074, U03 64-82, H2 8-74%, corresponding with the
formula Pb0,4U03,P2059H20. A. A. Eildridge.

Friedelite, schallerite, and related minerals.
L H. Bauer and H. Berman (Amer. Min., 1928, 13,
A1—348).—Chemical analyses and physical properties
rerecorded. Chemical Abstracts.

Dipyrite and associated contact minerals from
the Franklin mountains of Texas. J. T. Lons-
date (Amer. Min., 1929,14, 26—32).

Larsenite, calcium-larsenite, and associated
Minerals at Franklin, N.J. C. Parlache, L. H.
Baver, and H. Berman (Amer. Min., 1928,13,334—
A . —l arsenite, H 3, has a : b:c=0-4339 :1 :0-5234.
Crarical analyses are recorded.

Chemical Abstracts.

Zircon from North Burgess, Ont. C.Palache
adH. V. E11sworth (Amer. Min., 1928, 13, 384—
3)—Zirconhasa :c=1 :0-6429. Heating increases
the density and reduces the refractive index. A
chemical analysis is recorded.

Chemical Abstracts.

Nature and origin of the amphibole asbestos
°iS, Africa. M. A. Peacock (Amer. Min., 1928,13,

241—286).—Analyses of blue crocidolite correspond
with the formula

3H2,2Na20,6(Fe,Mg)0,2Fe20 317Si02; amosite, grey,
is an orthorhombic amphibole with ferrous oxide as
the dominant base. Optical data and chemical
analyses are recorded. Chemical Abstracts.

Uranium/thorium ratio in Monazites. S.
limori (Sci. Papers Inst. Phys. Chem. Res. Tokyo,
1929, 10, 229—236).—The fact that the thorium/
uranium ratio in someuranium-rich minerals increases
with the geological age of the specimen has led
to the conclusion that the parent of the thorium
disintegration series is an isotope of uranium (thoro-
uranium, at. no. 92). An attempt has been made to
find whether an analogous relation exists in monazite
pebbles, crystals, and sands from known localities,
i.e., in uranium-poor minerals. Although the results
do not conflict with the theory of Riss (Sitzungsber.
Akad. Wiss. Wien, 1924, 133, 91), they are not
considered sufficient to support it in view of experi-
mental difficulties and the lack of data. No note-
worthy connexion has been found between the
uranium/thorium ratio and the amounts of thorium
and uranium present. This ratio, although of thé
same order of magnitude for all the specimens
analysed, was not constant. Determinations of
uranium gravimetrically and by the radium eman-
ation method have given results which agree within
the limits of experimental error, showing that in the
samples used no detectable amount of any uranium
isotope outside the uranium-radium series was present.

F. L. Usher.

Dyscrasite and the silver-antimony con-
stitution diagram. G. M. Schwartz (Amer. Min.,
1928, 13, 495—503).—Dyscrasite is considered to
have the formula Ag3Sh, a known compound in the
system silver-antimony. The origin of an inter-
growth, as found in ores at Cobalt, Ont., is discussed.

Chemical Abstracts.

X-Ray study of lateritic rocks and of sporo-
gelite. W. F. de Jong (Z Kirist., 1928, 66, 303—
308 ; Chem. Zentr., 1928, ii, 2545).—A scheme for the
weathering of magmatic rocks is based on X-ray
studies of bauxite, kaolinite, diaspore, felspar, and
hydrargillite, and of desiccated aluminium hydroxide.

A. A. Eldridge.

Heating curves of manganite. N. Kurnakov
and V. Cernych (Zentr. Min. Geol., 1928, A, 359—
361; Chem. Zentr., 1929, ii, 2342).—Loss of water,
without loss of oxygen, occurs when manganite,
Mn203,H20, is heated at 365—400°.

A. A. Eldridge.

Hydrotalcite and pyroaurite. N. Kurnakov
and V. Cernych (Zentr. Min. Geol., 1928, A, 353—
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359; Chem. Zentr., 1928, ii, 2341—2342).—Hydro-
talcite, 9Mg(0H)2,4AI(0H)3,8H20, has d 2-027—2-210,
H 2; in pyroaurite, d 2-049—2-083, the alumina is
replaced by iron. Water is eliminated from limonite
at 1S0°, hydrargillite at 240°, brucite at 410°, diaspore
(liydi'otalcitcs) at 540°; magnesium carbonate is
decomposed at 700°. A. A. Eldridge.

Formation of cupriferous ‘“black earths,"”
Niari, French Congo. R. Burkhardt (Arch. Sci.
phys. nat.,, 1929, [v], 11, 59—82).—Analyses are
given of sandstones, limestones, * black earths,” and
“red earths ” occurring in the French Congo. The
two latter contain small quantities of copper.

C. W. Gibby.

Constitution of the augite of Monti Rossi
(Etna). G. G. Cristaldi and G. Columba (Annali
Chim. Appl.,, 1929, 19, 173—182).—Crystals of
this augite contain (1) nitrides and yield, on the
average, 0-1493% of ammonia on hydrolysis, and
(2) a magnetic ilmenite, d 4-32, with the ratio
FeTiO3:Fe203 nearly 1. The residual portion of the
augitic mass has a composition differing appreciably
from those published and may be regarded as con-
taining diopside-hedenbergite 89-93, splnels 5-42, and

pseudo-giadeite 4-65%. . H. Pore.
[Gudmudite, plumboferrite, hsematophanlte,
and jacobsite.] K. Johansson (Z Krist.,, 1928,

68,87—118; Chem. Zentr., 1928, ii, 2449).—Gudmud-
ite, FeSbS, from Gudmunstorp, near Sala, silver-white
to steel-grey, H 6, contained Fe 26-83, Sb 57-76,
S 15-41%; a :b:c=0-6729 :1:1-1868, rhombic.
Plumboferrite, d 6-07, from Jakobsberg contained
PbO 33-03, FeO 0-71, MnO 1-41, CaO 0-40, MgO 0-34,
K2 0-13, Na2d 0-17, Fe203 63-01, Sh203 0-25,
FeTiOg 0-15, insol. 0-15%, corresponding with the
formula (Pb, etc.)0,2Fe203; hexagonal, a:c—
1:3-9719. The unit cell, «=11-82, c=47-14 A,
contains 42 mols. Hsematophanite, d 7-70, occurring
with plumboferrite, contained PbO 73-26, FeO 0-22,
MnO 0-29, CaO 0-26, MgO 0-06, K2 0-17, Na2
0-3S, Fe203 22-01, FeTiOs 0-20, Cl 2-17, H2D 0-73,
insol.  0-42%, corresponding with the formula
Pb(CI,0H)2,4Pb0,2Fe203; tetragonal-hololiedral,
c:a=1-95:1; the unit cell, a==7-801, c=15-23 A,
contains 3 mols. Jacobsite, H 6, d 4-76, from
Jakobsberg, Wermland, contained MgO 9-26, MnO
13-94,Fe0O 2-49,2-57,FeTi030-17,Fe20 373-96%,corre-
sponding with the formula MgFe204,(Mn,Fe)Fe204;
cubic, a=S-42 A., the unit cell containing 4 mols.;
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space-group 04. Analyses of a disintegration product
of jacobsite, and of a yellowish-green garnet are
given. A. A. Eldridge.

Occurrence of germanium in topaz. J.
Papish (Science, 1928, 68, 350—351).—Germanium
was detected in all the specimens of cassiterite and
topaz examined. Chemical Abstracts.

Norbergite from Franklin, N.J. E. S. Larsex,
L. H. Bauer, and Il. Berman (Amer. Min., 1928,
13, 349—353).—Norbergite is orthorhombic; optical
properties, and an analysis of a specimen, d 3-20,
H 5-5, are recorded. Chemical Abstracts.

Humite group. E. S.Larsen (Amer. Min., 1928,

13, 354—359).—Chemical and optical data are
recorded. Chemical Abstracts.
Formula of glauconite. A. F. Hallbiond

(Amer. Min., 1928, 13, 589—590).—A discussion.
Chemical Abstracts.
Chemistry, optics, and genesis of the hastings-
ite group of amphiboles. M. Birtings (Aer.

Min., 1928, 13, 287—296).

‘*Bauxite '* from Kashmir. T. V. M. Reo
(Min. Mag., 1929, 22, 87—91).—Six analyses of
material from the “ bauxite ” deposits of Jammu in
Kashmir show the extreme values: AL,03 61-70—
80-74, HD 12-15—14-99, Si02 0-84—14-07, Ti02
2-48—4-36, Fe203 0-75—3-56, with small amounts of
alkalis, lime, magnesia, and carbon. The material is
hard enough to scratch glass and has an average
density of 3-2. Under the microscope it is very
dense and opaque, and although some diaspore wes
detected optically, the bulk of the material is thought
to be the monohydrate (A1203,H20) called brchmife
(A., 1927, 748). " L. J. Spexceb.

Petrology of the Whin sill. S. I. Tomkeiev
(Min. Mag., 1929, 22, 100—120).—The Whin sill of
the north of England (A., 1928, 1211), although very
uniform in texture and in chemical and mineralogical
composition over a wide area, shows at times some
variations. Descriptions with analyses are given of
a coarse gabbroid type occurring as bands and streaks
in.the normal dolerite, of a coarse rock with red
granopliyric spots, of red felsitic veins, and of spher-
oidal aplitic inclusions. The coarsely crystallised
varieties evidently contained more volatile consti-
tuents, and it is suggested that they represent a
“ wet ” differentiation portion of the magma before
injection took place in the sill. L. J. Spencer.

Organic Chemistry.

Asymmetric synthesis. R. Bousset (Compt.
rend., 1929, 188, 1407—1410).—A theoretical dis-
cussion of the conditions under which asymmetric
synthesis may be effected. J. W. Baker.

Electrosynthesis of hydrocarbons. L. Ber-
mejo and L. Bras.—See this vol., 775.

Preparation of free methyl. F. Panetnh and
W. Hofeditz (Ber., 1929, 62, [5], 1335—1347).—
When a rapid stream of hydrogen or nitrogen charged

with lead tetramethyl is passed at a very low pressure
through a heated quartz tube a mirror of lead is
obtained. When the gaseous products of the decom-
position of lead tetramethyl are passed over such a
lead mirror at a suitable distance from the point of
decomposition, the mirror disappears, but another
mirror is produced if the tube is heated at a further
point. The product formed by the action of the
vapours on the lead mirror can be condensed in a tube
cooled in liquid air and, after volatilisation, can be
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decomposed by heat. The ability of the vapours to
combine with lead vanishes very rapidly, but it is
possible by suitably heating a tube containing a lead
mirror to cause tlie appearance and disappearance of
the mirrors to occur at a distance of 30 cm.  Attempts
to condense the vapour by liquid air are accompanied
by complete loss of activity. The “ solvent ” action
of the vapours on their own lead mirror is apparent,
since the edge of the latter on the side opposite to the
flareissharply defined. It appears therefore that the
thermal decomposition of lead tetramethyl results
inthe very transitory production of a gaseous material
capable of converting lead into a substance closely
similar to, if not identical with, lead tetramethyl.
Insightinto the nature of the agent is derived from the
observation that it transforms an antimony mirror
into two substances, m. p. below —20° and -(-13-5°,
respectively, and a zinc mirror into zinc dimethyl.
Since the possible decomposition products of lead
tetramethyl, methane, ethane, ethylene, and acetylene
areinactive towards metallic mirrors, whether cold or
heated, the phenomena can be accounted for only by
regarding the aggressive agent as the free methyl
radical which has a short, but measurable, life period.
Attempts to measure the latter constant are based on
tie passage of lead tetramethyl vapour under constant
conditions through a tube heated at one point and
observation of the relationship between the distance
betweenstandard antimony mirrors and this pointand
the time required for the complete disappearance of
theantimony mirrors. In a hydrogen atmosphere at
2mm pressure, the concentration of free methyl sinks
toits half value in approximately 0-006 sec. and free
methyl consequently disappears practically completely
ino-1 sec.

The formation of metallic hydrides by the action of
the silent discharge in mixtures of hydrogen and
methane is probably accompanied to a greater or less
extent by that of metallic methyls, and the latter
substances are probably necessary intermediates in the
production of the hydrides in those cases in which the
actionis not observed without the presence of methane.

H. Wren.

Action of sulphur on «-heptane and »»-butane.
R B. Baker and E. E. Reid (J. Amer. Chem. Soc.,
199 51, 1566—1567).—«-Heptane and sulphur at
193—250° or at 300—350° give a very small yield of a
thiophen, (?) C7H10S, b. p. 160—161°, df 0-9221, but
ro mercaptans or sulphides. «-Butane and sulphur
a 33%° give a trace of thiophen (cf. Friedmann, A,

196 i, 735). H. E. F. Notton.
Isomeric heptanes. 1. Preparation [withR. E.
Masker], Il. Properties. G. Edgar and G.

wikgaert (J. Amer. Chem. Soc., 1929, 51, 1483—
1540—1550).—The preparation for the first time

* considerable quantities of the pure isomeric
“ptanes is described. «-Heptane (1), b. p. 98-4°
AUJb. p./760 mm.), m. p. -90-5°, is obtained
from Jeffery pine oil (Kremers, A., 1921, i, 705).
Hlethylhexane (2), b. p. 90-0°, m. p. -119-1°;
“-y-methylhexane (3), b. p. 91-8°; y-ethylpentane
(>b. p. 93-3°; pS-dimethylpentane (7), b. p. 80-8°,
P- -123-4°; (Z-py-dimethylpentane (6), b. p.
and spy-trimethylbutane (9), b. p. 80-9°, m. p.
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—25-0°, are prepared b}r the method of Chavanne
(A., 1919, i, 380; 1922, i, 417; 1924, i, 1025). The
unsaturated hydrocarbons obtained by dehydrating
pp-dimethylpentan-y-ol and yy-dimethylpentan-p-ol
both yield mixtures of heptanes when hydrogenated.
pp-Dimethylpentane (5), b. p. 78-9°, m. p. -125-6°, is
obtained conveniently, but in small yield, from
magnesium n-propyl bromide and ieri.-butyl chloride
in presence of mercuric chloride, and yy-dimethyl-
pentane (8), b. p. 86-0°, m. p. -135-0°, from magnes-
ium ethyl bromide, ieri.-amyl chloride, and mercuric
chloride. The properties of the products are compared
with published data.

The values of 27 fundamental and derived constants
(some taken from previous papers; cf. Smyth and
Stoops, A., 1928, 935; Stewart, A., 1928, 1079;
Freyer and others, this vol., 637), all determined on the
same material, are given for each of the above iso-
merides. The density, refractive index, dielectric
constant, coefficient of expansion, and dispersion and
derived constants are affected by changes in con-
stitution in the following way. The values for
isomeridcs containing j3-methyl groups are smaller, and
for those containing y- or fdy-substituents greater, than
those for «-heptane. With two or more substituents
the effect is additive. The order of increasing magni-
tude of these constants is, therefore : 5,7,2,1, 3,9, 8,
6, 4. On the other hand, constants related to the
internal pressure, e.g., surface tension, b. p., a (van der
Waals), and critical solution temperature in aniline,
also, less regularly, critical temperature, velocity of
sound, adiabatic and isothermal compressibilities,
give the order : 5,7, 9, 2, 8,3,6,1,4. Thetwo orders
differ only in the positions of «-heptane and Pfly-tri-
methylbutane. The critical pressures and viscosities
show no relation to other properties. The X-ray
diffraction results are discussed. Available data for
the hexanes, octanes, nonanes, and decanes are
tabulated. In general, these show the same relation-
ships between structure and physical properties as do
the heptanes. The results should be of value in the
identification of new paraffin hydrocarbons.

H. E.F.Notton.

Determination ofunsaturation with potassium
bromide-bromate mixture. F. Cortese (Rec.
trav. chim., 1929, 48, 564—567).—Francis’ method
(B., 1926, 811) for the determination of unsaturation
by titration with a potassium bromide-bromate
mixture is found to be trustworthy for aliphatic
olefines and diolefines whether these contain conjug-
ated linkings or not, but is not trustworthy for certain
ring structures and for substances of unknown
constitution. Thus the wvalues so obtained for
furan and a phenylbutadiene polymeride were only
half the true values. J. W. Baker.

Unsaponifiable matter from oils of elasmo-
branch fish. V. Constitution of squalene as
deduced from its degradation products. . M.
Heilbron, W. M. Owens, and |. A. Simpson (JCS,
1929, 873—883).—The conclusions of André and
Canal (B., 1927, 416) that squalene is not a single
substance or a dihydrotriterpene aro contested.
Under all methods of attack squalene gives decom-
position products typical of those expected from a
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triterpene hydrocarbon. No definite evidence of the
existence of any single monoterpene in the fraction
obtained by distillation of squalene at 300—350 mm.
in a current ofnitrogen can be obtained, only constant-
boiling mixtures of mono- and di-hydromonotorpenes
being produced. Repetition of the hot-wire de-
composition (Chapman. J.C.S., 1923, 123. 769) has
failed to confirm the existence of heparene, P I0H 1S
although a squalene fraction, b. p. 60—100 /20 mm.,
when heated with 99% formic acid, skives a liquid, b. p.
125—130°/3 mm., <> 0%9098, nf] 1-4998, probably a
diterpene (dimyrcene ?).

Majima and Kubota’s ozonolysis experiments (A.,
1923, i, 1, 174) are mainly confirmed; their two
unidentified substances, m. p. 195° and 136’, are
lievulaldehyde peroxide and mcthylheptenone peroxide,
respectively.

Oxidation of squalene in acetone solution at the
ordinary temperature by solid potassium permangan-
ate has led to the isolation of succinic acid, methyl-
heptenone, and dihydro-"-ionone; this proves the
presence in squalene of the carbon skeleton :
C-C(C):C-C-C-C(C):.C-C-C-C(C).. Treatment of squab
ene with chromyl chloride leads chiefly to the pro-
duction of resins, but some formaldehyde, acet-
aldehyde, and succinic acid can be isolated.

Squalenes obtained from Centrophorus granulosus or
from Scymnorhinus lichia in ethereal solution, by bro-
mination at —25°, give a crude squalene dodeca-
bromide resolvable into two dodecabromides, m. p. 198°
and 178° insoluble and soluble, respectively, in ethyl
acetate; the first and more stable dodecabromide
definitely lias the formula C30HS50Br12 It is con-
cluded that squalene exists as an isomeric mixture of
dihydrotriterpenes to which the formulie
CMe2:CH-CH2-[CH2-CMe:CH-CHZ2]4-CH2-CMe:CHMe
and
CMe2CH-CH2-[CH2-C(:CH2)-CH2-CHZ]4-CH,-CMe:
CHMe are given. R.J. W. Le Fevre.

Unsaponifiable matter from oils of elasmo-
branch fish. VI. Constitution of squalene as
deduced from a study of the decahydrosqualenes.
I. M.Heitbron and A. Thompson (JCS, 1929, 883—
892).—Squalene is treated with hydrogen in the
presence of nickel catalyst until 5 mols. are absorbed.
The hydrogenation is selective, isomeric decahydro-
squalenes being formed accompanied by about 25%
of dodecahydrosqualene (squalane) : evidently pro-
ducts hydrogenated to a lower degree than deca-
hydrosqualene are alsoformed. The mixed hydrosqual-
enes, b. p. 227—230°/3 mm., were ozonised in chloro-
form solution; the ozonide had d<I. Decomposition
of the ozonide by boiling water in an atmosphere of
nitrogen leads to the following products : (1) neutral,
methyl ¢sohexyl ketone (semicarbazone, m. p. 149—
150°), hexahydro-~-ionone, a ketone, C10H380, prob-
ably yr\k-trimzt]iylhexadecan-a-one, b. p. 136—139°/
1-5mm., nf, 1-4461 (semicarbazone, m. p. 71-5—73-5°),
and a ketone, CMH480, probably yr o-tetrainethyl-
eicosan-r:-one, b. p. 195—205°/3 mm., mixed with
squalene; (2) acid, y-methyl-n-valeric acid, Sd-di-
mmethylnonoic acid, b. p. 105—10S°/3 mm. (amide, m. p.
80—81°) (also obtained from synthetic hexahydro-
i/i-ionone by the action of chromic acid in acetic acid
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solution) and an CIMIS.,. probably yrji~ri-
mttoyUrtmdmrk, acid. b. p. 182—192°/5'mm’. ]n
some experiments M-dimdJi*mnaldchyae (?) (semi-
carlmzone. m. p. 115—116") can be isolated.

In connexion with the identity of the ketone
ClsHa<0 (above) farnosol was hydrogenated at 300c
by hydrogen in the presence of nickel 011 charcoal: the
Imrihi/drofarnesol, b. p. 125—128*73 nim., d? '0*8%6L
n\ 1-4469, obtained is converted successively into
hanhi/dmfarncsyl bromide, I> p. 12274 nun.,d f 1-001,
«if 1*4605. eihj/l hc.nihydrofarncjyfocshwtfate-, b. p.
175—17373 mm., (if 0*9014, ag 1*4484. and p&tri-
meOipl-I~peniadecanon&, b. p. 142—14373 1m,
0-8403, »{? 1*4435 (mn,fcarbasom> in. p. 70—70-5°).

It is concluded that in addition to the strnctnres
I and 11 given (preceding abstract), squalene exists in
a third isomeric form,
CMe,.CH-CHvCH=0Ore-tCH«VCH:ca[e-tCH.VCffi
CjMe*[CHZ2*CH:CMe*[CHi;]3*c5re:CHMe.  The ai
dition of hydrogen to tlie squalene molecule probably
proceeds from the terminal grouping CMeXHMe
common to the three forms. R. J. W. Le Fivrj..

Hepta-a~-di-inene and nona-aO-di-inene. Lbs
pieau and Journaud (Compt. rend., 1929.1SS, 1410—
1411).—The action of the magnesium compound of
pS-dibromo-d°-butene 011 epidibromohydrin yields
P~-dibromo--W-heptadi-inene mixed with its higher
homologue. Separation is difficult, so that 011 con-
version into the diacetylene a mixture of C; and Gs
hydrocarbons is obtained. Heptadi-inene,
CH:[CHZ,*C:CH (»=3), b. p. 111*5—1125°, J*
0-8164, 1-451, and vonadi-ine?ie (n—5), b. p. 55—
55-5713 mm., m. p. —21°, dn 0-8159, 4, are
readily obtained by the action of monosodioacetylsni
on, respectively, tri- and penta-methylene ibromiie
the reaction proceeding smoothly under ordinary
pressure (cf. Lebeau and Picon, A., 191S. i, 45
With alcohohc silver nitrate these diacetylenes yield
disilver derivatives (each combined with -AfXO)
which react with iodine to yield the herniahdcs
(Cl12zCl)2CH2),, m. p. 75*5—76-5° and 107—108',
respectively. J. W. Baker.

Characteristic reaction of primary (iri-nitro-
compounds. H. Wieland and Z. Kitasato (Ber,
1929, 62, [5], 1250—1253).—Methazonic acid in
anhydrous pyridine is converted by benzoyl chloride
at —15° to —5° into dibenzoylchloroglyoxime,
OBz*N:CH*CCi:N*OBz, m. p. 165° the constitution of
which is estabhshed by its formation from anii-
ehloroglyoxime, whereas  amphi - chloroglyoxhne
affords a chlorinated dibenzoyl derivative, m. p. 165,
which depresses the m. p. of the compound from
methazonic aeid. Under similar conditions, aa-
phenylnitromethane gives the chloride of benzoijlbenz-
hydroxamic acid, m. p. 109°, prepared also from benz-
hydroxamyl chloride. Secondary aci-nitro-derivatives
do not appear to undergo this change but to be
normally benzoylated. H. Wren.

Methyl alcohol from hydrogen and carbon
monoxide. Il. Dimethyl ether. R. L. Brows
and A. E. Galtoway.—See B., 1929, 426.

Rapid dehydration of alcohol using barium

oxide and metallic calcium. G. F. Smith—See
B., 1929, 449.
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ConftgWESiioa of pentaerythritol. [ll- J.
Boesekf.iT and B. B. C- FsfcTX (.Ber,,. 1929, 62, [ui],
J31&—1316; cf- A., 1928, 616, 1213).—In reply to
Kenner (this rail,. 171) and. Semenzov (ibid., 538),
who hare pointed ont- that- a pyramidal arrangement
of the groups in pentaerythntol is not incompatible
WERan asymmetric configuration, it is maintained
that such moleculeR would only with difficulty retain
their ansymmetrieal naferre in solution and would
pass by oscillation through: symmetrical, phases' which
would render impossible fission into optical antipodes.
Until, evidence of cit~tran$-momerism of the acetate
is forthcoming, the optical resolution is regarded as
establishing, the tetrahedral configuration.

Aminoa.cetaldehyde rliethyiacetal is condensed with
pentaerythritol by hydrogen chloride in absolute
alcohol to the rxmpmn/ls pSiH2-CH2*CBCO2C2H4]2C,
m ~62—64°, and (OH-CE.>).2G:dH i0 2afl-CH2-NH2,
m.p, 124?. The formercompound isresolved by malic
acidinto™thel-fewe, m.p. 60—707 [«12—0-43' in water,
and m. p. 72—747 [a™ -f-0-950 in water.

Camphor does not react in the usual manner with
pentaerythritol, whereas its diethylacetal gives the
dmmpkoracetal, m. p. 156°. [*JE£ —29-3° in chloroform,
and monocampkoracetal, rn. p. 1357 [ajg —18-6° in
chloroform. Indications of the existence of iso-
merides are not obtained.

p-Cresol is hydrogenated under pressure in presence
d nickel to 4-methylcycfohexannl, which is trans-
formed by phosphorus tribromide into the corre-
sponding bromide, b. p. 55afl5 mm. Successive
treatment with magnesium and ethyl orthoformate
transforms the bromide into hexahi/dro--p4ohmldehyde-
dktkijincetal, b. p. [ICf'/lo mm., v“10-8801, n'f; 1-4572,
*tieh is hydrolysed, converted into the aldehyde
nrAmm hydrogen mlphile compound, and condensed
with formaldehyde in the presence of potassium hydr-
oride to 4: 4c-dikydr(xgjmethyl-\jrnethylcyc\ohemne,
b p. 10580 mm.; m. p. 45°. The last-mentioned
compound condenses with pvruvic acid to the spiran,
iHrjre:C,H402:C.\le-CO,Et; b. p. 82—8970 mm.,
&1-044 (1-049), nj] 1-4635 (1-4638) : the corresponding
Kid, m. p. 111° is partly resolved into its optical
antipodes by means of quinine. H. When.

Triiluoro-alcoliols.  Il.  Trifluoroi.sopropyl

alcohol. F. Swarts (Bull. Soc. chim. Belg., 1929,
28 9—109 : cf. A., 1927, 1055).—Trifluoro¢sopropyl
deohdl, b. p. 77-7° (corr.)/754 mm., m. p. —b2°,

-1 1-2799, n'E 1-3172, is prepared by an improved
method of catalytic hydrogenation of trifluoroacetone
jjafer pressure. The alcohol has acidic properties.
«l dissociation constant in water is 2x 10~7 at 25°.
k reacts with potassium carbonate to vyield the
Pjtoinumderivative. No ethvlenic compound can be
coined from the alcohol by treatment with zinc
®Mde, oxalic acid, or concentrated sulphuric acid.
Helast reagent yields trifluoroisopropylsulphuric acid,
biased as the barium salt (4-2H,0), which decom-
poses when kept or heated to give the alcohol, barium
®*pftate, and sulphuric acid. Hydrogen bromide

not attack the alcohol. The action of phos-
phorus tribromide vields iriftuoroisopropylphosphorous
A7~ C3H4F30PBr2 m. p. 48° b. p. 156—157°,
** 1-688. When this compound is treated with
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bromine (1 mol.) and the product distilled, decom-
position takes place partly with the formation of
trifluoroisopropyl bromide, b. p. 49°, d'7 1-633. The
distillation residue, containing the phosphorous
bromide compound, yields when treated with water
trijluoroviapropylphosphorcms acid, isolated as the
barium salt. Trifluoroiscypropyl acetate has b. p.
85-6775 mm., d¥ 1-1823, ng 1-3314. The albyphanate
has m. p. 159-7' (decomp.). The physical properties
of trifiuoro-alcohoLs are compared and discussed.
R. K. Callow".
Acetylene oxides and a-lactones, W. Made-
1txng and M. E. Oberwegner (Naturwiss., 1929.17,
430).—The isolation of phenylacetylene oxides, and
hydroxy- and alkyloxy-derivatives of these, which in
the enol form have a-lactone structures, is mentioned.
S.l.Levy.
aa'pp'-Tetrabromoethyl ether and so-called
“tetrahromobutaldehyde.” H. Hibbert, S. Z
Perry,and K. A.Taylor (J Amer. Chem. Soc., 1929,
51, 1551—1555).—Vinyl ether, conveniently prepared
by the continued action of (ip-dichloroethyl ether on
strongly heated powdered potassium hydroxide, gives
with bromine in chloroform ax' -letrabrormoethyl
ether, m. p. 63—65°. This is, as suggested by
Stepanov (A., 1927, 42; cf. A., 1923, i, 439), identical
with the compound described by Freundler (A., 1907,
i, 285) as tetrahromobutaldehyde. With ethylene
glycol at 100° it gives Q-bromoethylidene ethylene
ether (57% of the theoretical). H. E. F.Notton.

Mechanism of organic reactions. 1. Wander-
ing of acyl groupsin glycerylesters. H.Hibbert
and N. M. carter (J. Amer. Chem. Soc., 1929, 51,

1601—1613).—Reactions of glyceryl esters which are
accompanied by acyl wandering are reviewed (cf.
Fairboume and Cowdrey, this vol., 292). Hydrolysis
of ay-benzylideneglyceryl benzoate (A., 1928, 1213)
with aqueous alcohol containing a little hydrochloric
acid and p-nitrobenzoylation of the oily product yields
a mixture of glyceryl a-benzoate j3-p-nitrobenzoate and
glyceryl a-benzoate (3y-di-p-nitrobenzoate (Bergmann,
A, 1921, i, 444). Similarly, ay-benzylideneglyceryl
Tp-nitrobenzoale, m. p. 156°, u$-benzylideneglyceryl p-
nilrobenzoale, m. p. 90—91°, and ap-isopropylidene-
glyceryl p-nitrobenzoate are all hydrolysed by dilute
hydrochloric acid to glyceryl a-p-nitrobenzoate; whilst
ay-benzylideneglyceryl p-bromobenzoate, m. p. 146°,
afi-benzylideneglyceryl -p-bromobenzoale, m. p. 72°,
and ap-isopropylideneglyceryl ~-bromobenzoate, m. p.
39—40°, are all hydrolysed to glyceryl a-p-6r&mo-
benzoate, m. p. 70°. These results illustrate the
tendency of [3acyl groups to migrate to the a-position
in reactions involving the use of acids. The mechan-
ism of the change is discussed. Conclusions as to the
constitution of polyhydroxy-derivatives, based on the
progressive hydrolysis of their acyl derivatives must,
accordingly, be regarded as 'untrustworthy. The
structure of glyceryl ay-ditrityl ether (cf. Helferich,
A., 1928, 44) has been confirmed by the hydrolysis of
its methyl ether, m. p. 158-5°, by hydrogen bromide in
glacial acetic acid at 0° to (Smethyl glyceryl ether.
.E.F.Notion.
Reactions in liquid hydrogen sulphide. VI.
Reactions with organic compounds. R. W.
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BorgesonandJ. A. Wilkinson (J Amer. ChemvSoc.,
1929, 51, 1453—1456; cf. A., 192S, 961).—Saturated
aromatic hydrocarbons and vaseline, ethyl ether,
phenols, saturated monobasic acids, alkyl and aryl
halides, amides (picramkle reacts slowly) and alkyl-
amines are all soluble and non-reactive. Amylene and
trimethylethylene are miscible with and non-reactive
towards liquid hydrogen sulphide unless the temper-
ature is raised to about 1SO, when an unstable white
solid separates on re-cooling to —77°.  The odour of a
mercaptan is produced on dissolution of unsaturated
compounds. Aldehydes react as follows : R,CHO+
H,S— >R-CH(OH)-SH— >R-CHS+H20, the water
forming white crystals of HZXaH2. Sugars
are insoluble. Grignard reagents react vigorously,
liberating the corresponding hydrocarbon. Alkyl-
amines react to form unstable viscid liquids or
crystalline solids. Phenylhydrazine vyields yellow
crystals of NHPh'NH2H>S. Acyl halides react as

follows: (i) R-COCI+HoS— > R-CO-SH+HC1,
(i) R-COSH+HX — > R-CS-SH+H2.  Dithio-
acelic acid thioanhydride, (CSMe)2S, m. p. 225° is

obtained by dissolving acetyl chloride or bromide in
liquid hydrogen sulphide. S. K. Tweedy.

Formylmethanedisulphonic and bromoformyl-
methanedisulphonic acids. H. J. Backer (Rec.
trav. chim., 1929, 48, 571—576).—Formylmethane-
disulphonic acid (I) [silver +H 20 (cf. Schroeter, A,
1598, i, 614) and thallou-s -|-1i20, salts] is best prepared
by Rathke’smethod (A., 1872,3S8), when it is obtained
as its 'potassium hydrogen sulphite derivative (solubility,
in absence of air at 25°, 2-12 ¢./IOO g. of water).
The solubilities of the potassium -j-H20, and barium
-f-4H2 (lit. +21i20) and anhydrous, salts at 25° are
respectively 1-02, 0-3935, and 0-3245 ¢./IOO g. of
water. Bromoformylmethanedisulphonic acid [potass-
ium -j-HoO (solubility, 8-92 g./100 g. of water at 25°)
and barium -)-2H20 salts] is obtained by bromination
of I, its potassium hydrogen sulphite derivative, or
its barium salt at 100°, but interaction of potassium
bromoformylmethanedisulphonate and potassium
hydrogen sulphite yields only the hydrogen sulphite
derivative of | in accordance with the equation
C(CH:0)Br(S0¥X),, + 2KHSO., + H,, 0= KHSO, . .
OHC-CH(S0X)2+KHS04-i-HBr. " J. W. Baker.

Electrolysis of ammonium acetate and am-
monium hexoate. F. Fichter and W. Linden-
maier.—Sec this vol., 775.

Thiocyanogen value of fats. H. P. Kaufmann
[Wlth A. B rocke],—see B., 1929, 441.

Preparation of unsaturated acids and esters.
E. Pnirippi (Monatsh., 1929, 51, 277—279).—Elaidic
acid and its ethyl ester are best obtained (45% yield)
by von Farnsteiner’s method (A., 1899, ii, *705).
Ethyl pp-dimethylacrylate, b. p. 61-5°/30 mm., Is
obtained in 75% yield by Weinig’s method (A., 1895,
i, 17) from ethyl a-bromoi-sovalerate, b. p. 106—108°/
30 mm. (Schleicher, A., 1892,427). Ethyl Av-penteno-
ate is obtained from allyl alcohol (Coffey and Ward,
J.C.S.,, 1921, 119, 1303) through allyl bromide, and
ethyl allylacetoacetate, b. p. 118—121°/26—33 mm.
(Briihl, A., 1894, ii, 433), hydrolysis of the latter being
best accomplished by the (slightly modified) method of
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Zcidler (A., 1S77,1ii,437). Vinylacetic acid is obtain«!
in slightly less than the stated yield by Bruylants
method (A., 1924, i, 1053) using allyl chloride in
place of the bromide or iodide. Sorbic acid is ob-
tained in 63% yield by Doebner’s method (A., 1900,
i, 536) if the starting material is carefully purified, ad
A”-hexenoic acid is best obtained bv Fittig’s method
(A., 1872, 486). "j. W. Baker.

Action of ammonia and amines on the esters
ofunsaturated acids. E. Phitippi and E. Galter
[and, in part, M. Zorzi and E. Berte1] (Monatsh,
1929, 51, 253—266; cf. Philippi and Spenner. A,
1915, i, 222).—Interaction of unsaturated esters with
ammonia, mothylamine, and piperidine at a loner
temperature favours amide formation, whilst addition
occurs mainly with the use of a solvent (alcohol o
water) at a higher temperature. With opur
saturated acids addition is the main reaction, with
py-acids amide formation preponderates, whilst
yS-acids in general show very little tendency to react.
Examples of the following types of possible action are
given : (1) simple addition, (2) amide formation,
(3) (1) and (2) combined, (4) abnormal reactions such
as ring formation or rearrangement of the position
of the double linking, (5) no action. Thus ethyl
crotonate and anhydrous ammonia at the ordinary
temperature give a 55% vyield of ethyl (3arino-
butyrate, whilst with piperidine a 60% vyield of ey
(3piperidinobutyratc, b. p. 125°/15 mm. (decomp, into
its components by distillation under atmospheric
pressure), is obtained. Ethyl acrylate and piperidine
give ethyl [i-piperidinopropionate, b. p. 104067
12—13 mm. (yield 87%). Amide formation aone
occurs with methyl A”-hexenoate and ammmia,
yielding AP-hexenoamide, m. p. 75° and with ethyl
phenylisbcrotonate, whilst methyl sorbate vields only
10% of the amide together with unidentified products.
With anhydrous mothylamine ethyl crotonate yields
ethyl (3-methylaminobutyrate together with fi-reethy-
aminobutynnethylamide, b. p. 146°/56 mm., whilst
ethyl Av-pcntenoate (allylacetate) yields only a trace
of the acid amide, most of the ester being recovered
unchanged. Rearrangement occurs when ethyl j33d-
methylacrylate reacts with ammonia or methylamine,
the products being, respectively, ethyl 6-amino- and
ft-methylamino-isovalerate, b. p. 71-5—72°/ll i»m-
accompanied in the latter case by fi-methylamno-
isovalermethylamide, b. p. 138—140°/15 mm. Xo
action occurs between ammonia (or methylamine) and
ethyl oleate, elaidate, and a-ethylacrylate, or between
piperidine and ethyl [83-dimethvlacrvlate.

JI. W. Baker.

Esters of butenoic acids. P. Bruylants (Bull.
Soc. chim. Belg., 1929, 38, 133—143; cf. A., 1928,
401, and Auwers, A., 1923, i, 746).—Ethyl vinyl-
acetate, b. p. 124-0—124-2°/755 mm., df 091224,
ivf, 1-41054, is best prepared byesterification of the acid,
using sulphuric acid. Esterification of the nitrite by
alcohol and sulphuric acid yields a product containing
ethyl crotonate and unchanged nitrile. The product
obtained from (3y-dibromobutyronitrile by esterific-
ation and treatment with zinc contains unchanged
nitrile. Ethyl vinylacetate is isomerised completely
to ethyl crotonate by boiling with sodium phenoxide.
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Ethyl crotonate, b. p. 136-6—136-8°/749 mm., df
091752, nfi 1-42524, is best obtained by esterification
ofthe acid. Dehydration of ethyl (3-hydroxybutyrate
inchloroform solution, by phosphoric oxide yields ethyl
crotonate accompanied by ethyl vinylacetate. Ethyl
jsocrotonate, b. p. 125-5—126°/749 mm., df 0-91820,
»g 1-42423, is prepared by treatment of pure sodium
wocrotonate in alcohol with ethyl iodide. Ethyl
methylacrylate, b. p. 118-4—118-6°/753 mm., df
(0-91063, wR1-41472, may be obtained either from ethyl
(3-ehloroisobutyrat-e by interaction with pyridine in
presence of a little sodium iodide, followed by dry
distillation, or from ethyl a-bromoisobutyrate by
interaction with diethylaniline. cycioPropanecarb-
oxylic acid has df 1-0885, nf, 1-43901. The nitrile has
df 0-8946, nf 1-42293. The ethyl ester has b. p.
132-4—132-6°/750 mm., df 0-96078, rifl 1-41902.
R. K. Callow.

Highly unsaturated acids of sardine oil.
I. New acid, CIH2302, and the highly un-
saturated Cl18-acids. Y. Toyama and T. Tsuchiya
(Bull. Chem. Sce. Japan, 1929, 4, 83—91).—The
highly unsaturated acids from Japanese sardine oil
were separated by the method already described (A.,
1925, i, 1129; B., 1927, 83) and converted into the
methyl esters; by distillation of the product in a
vacuum, a lower fraction, b. p. 215°/15 mm., was
obtained together with a higher fraction [saponific-
ation value, 198-8; iodine value (Rosenmund and
Kuhnhenn) 179-6°, "™ 1-4628] containing considerable
quantities of admixed esters of a low degree of un-
saturation. Bromination of the lower-boiling ester
fraction affords an ether-insoluble bromide, m. p.
20° (decomp.), separated by benzene into a soluble
fraction (A) (Br=66-52%, sinters 165°, m. p. 198°) and
aninsoluble fraction (B) [Br=69-25%, darkens above
200°, m. p. 240° (decomp.)].

By treatment with zinc and glacial acetic acid for
5hrs. at 100° in an atmosphere of carbon dioxide,
Agives a 74% yield of esters, from which two fractions
(Eand F) are obtained by distillation; E consists
essentially of methyl hiragonaie, C1/H280 2 b. p. 180—
190°/lo mm., df 0-9160, wj? 1-4792, giving an ether-
insoluble bromide, C17H 280 2Br?, m. p.180° (yield 57%),
and affording by hydrolysis Jiiragonic acid, C16H260 2,

0-9324, M? 1-4876, which by bromination gives a
5Moyield of a bromide, C16H260 Bre, m. p. 190°. By
hydrogenation hiragonic acid yields palmitic acid
accompanied by small quantities of acids with more
than 16 C-atoms. Fraction F contains a methyl
«ter, CMH3202 b. p. 205—215°/15 mm., df 0-9168,
»51-4856, giving a 49% yield of a bromide, C19H 30J5r,,
«CIiHID 2Br8, in. p. 215° (decomp.), and affording by
hydrolysis a product consisting mainly of an acid,

di 0-9329, wjj 1-4935, giving a 49% yield of a
CI18H3OBr6 or CIBH300Br8 m. p. 215°

(eeconp). Hydrogenation affords mainly stearic
K aé:companied by small quantities of CIG and

acids.

By debromination with zinc and glacial acetic acid,
"gives a 76% yield of a product from which, after re-
moval of unsaponifiable matter, distillation furnishes
jrofractions (G), b.p. 205—215°/15 mm., and (H),b.p.
-15—230°/15 mm .; G appears to consist of a mixture
°f methyl esters, CI9H3002and CJH 320 2 in which the
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former predominates, df 0-9172, nf; 1-4862, giving
a bromide, C1I9H3002Br8 m. p. 215° (decomp.), and
affording by hydrolysis a mixture of acids, C184,80..
and CI18H3002, df 0-9332, n]r 1-4942. The acid
C18H280 2 predominates, and bromination affords a
bromide, C184280 Br8, m. p. 220° (decomp.); hydro-
genation yields stearic acid with small quantities of
Cl6-acids. Fraction H was not examined further.
C. W. Shoppee.
Iwashi (sardine) acid. M. Tsujimoto (Bull.
Inst. Tokyo Ind. Res. Lab., 1928, 23, No. 3, 1—23).—
For the acid, CZ2H302 df 0-9410, n™ 1-5057, iodine
value (bromopyridine method) 388-8, the following
alternative formulas are deduced from ozonisation
experiments
(i) CHEt[:CH-[CHZ]2-CH]3.CH-CH2-CH:CH-[CHZ],-
COaH, (ii) CHEt[:CH-[CH0]2-CH],:CH-CH2-CH:CH-
ch-[ch2l2ch:ch-[chZ2cox.
Chemical Abstracts.
Lactic acid tests. H.V.Arny and M. C.Dim1ter
(J. Amer. Pharm. Assoc., 1929, 18, 459—462).—
From an examination of published testa for the
determination of lactic acid in presence of other
organic acids the most satisfactory was found to be a
combination of extraction with ethyl acetate (Ohlsson,
A., 1916, ii, 542) and the resorcinol test of Brauer
(A., 1920, i, 517) E. H. Sharples.

Active molecule of oxalic acid. F. Obver-
hattser and J. Schormuller (Annalen, 1929, 470,
111—128; cf. Oberhauser and Hensinger, A., 1928,
505; Tschitschibabin, this vol., 48).—A qualitative
test for manganese, sensitive for 0-1 mg. of manganese
per litre consists of treating a manganese salt with
hydrogen peroxide, mercuric chloride, and oxalic acid,
when precipitation of mercurous chloride occurs.
Activation of oxalic acid may be carried out by treating
the anhydrous acid with potassium permanganate in
acetone, showing that the nature of the solvent is of
little importance. Prolonged exposure of a mixture of
a ferrous salt, oxalic acid, and mercuric chloride to air
causes a separation of mercurous chloride. Oxygen
facilitates the change, whilst an inert gas prohibits it.
A convenient method for the preparation of activated
oxalic acid consists in treating the acid with hydrogen
peroxide in presence of a small amount of a ferrous salt
(ferric salts have no effect). The reduction of mercuric
chloride by such a mixture has been studied in detail,
and it is found that 1 g.-atom of ferrous iron causes
precipitation of 100—500 mols. of mercurous chloride.
No stoicheiometrical relationship exists between the
ferrous iron and (or) hydrogen peroxide, and the
activated oxalic acid. The order of addition of the
reagents isimportant: no precipitation of mercurous
chloride occurs when the ferrous salt is added to the
mixture. No formic acid is formed during the activ-
ation (cf. Krauss and Bruchhaus, this vol., 541), and
the activated oxalic acid is the stronger reducing
agent. The active acid is also produced during the
anodic oxidation of oxalic acid, by the action of
nitrites, and by ammonium or potassium persulphates.
In this last case activation is presumably due to Caro’s
acid, since hydrogen peroxide and sulphates have no
action. When amixture of oxalic acid and ammonium
oxalateis heated no activation occurs, but exposure of
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such a solution to a mercury-quartz arc lamp gives an
active product. The activated acid loses its activity
when heated for a short time, and addition of mercuric
chloride to an activated solution shows that the activ-
ity is less than that of a solution previously treated
with the chloride. Attempts to isolate the active acid
were negative, 'and the absorption spectra of ordinary
and active oxalic acids are identical. The reduction
of mercuric chloride is considered to be a chain re-
action. The constitution of the active acid is dis-
cussed briefly. H. Burton.

Mechanism ofthe cleavage of ethyl aS-dibromo-
adipate by secondary amines. New synthesis
of ci/ciobutane derivatives. R. C. FusON and
T. Y. Kao (J. Amer. Chem. Soc., 1929, 51, 1536—
1539).—Evidence in favour of the mechanism proposed
for this reaction (A., 1928, 73S; this vol., 425) is
afforded by the formation of ethyl I-cyanocyclo-
bula-ne-1 : 2-dicarboxylate, b. p. 152—154°/9 mm.,
1-1103, wg 1-4519, from ethyl ms-a8-dibromoadipate
and sodium cyanide in boiling absolute alcohol. This
yields, after hydrolysis, decarboxylation, and treat-
ment with hydrochloric acid at 190° trans-cyclo-
butane-1 :2-dicarboxylic acid (Perkin, J.C.S., 1894,
65, 580). H. E. F. Notton.

Stereochemistry of the glutaconic acids.
I. R. Marachowski (13er,, 1929, 62, [5], 1323— 1326).
—¢ra?is-Glutaconic acid is converted by boiling acetic
anhydride into the hydroxyanhydride, which is
gradually added to water at 10—12°; as soon as the
solution ceases to give a green colour with ferric
chloride, it is evaporated as rapidly as possible under
greatly diminished pressure at the ordinary temper-
ature, thus yielding cis-glutaconic acid, m. p. 136—
136-5° (corr.) [when mixed with the ordinary gluta-
conic acid, m. p. 111—114°]. When solid or dissolved
in ether the new acid can be preserved for weeks,
whereas in aqueous solution or when melted it passes
into the ordinary acid. Tlie two acids are closely
similar in m. p. and solubility, but differ completely
from one another in crystalline form. The dissoci-
ation constant of the cis-acid is i°=1-43x 10-4, of the
irans-acid i°=1-74x 104. At 15—20° about 40%
of the cis-acid is transformed into the frans-acid in
aqueous solution within 16 hrs. Acetic anhydride at
40° effects almost quantitative conversion of the cis-
acid into the anhydride, whereas the irans-acid is only
slightly anhydrised under these conditions.

H. Wren.
yy-Dimethylpimelic acid. G. Komppa (Ber.,
1929, 62, [£], 1371—1372).— 4 : 4-Dimethylpiperidine
hydrochloride is converted by benzoyl chloride and
excess of alkali into 1-benzoyl-4 : 4-dimethylpiperidine,
b. p. 174—177°/10 mm., d?* 1-0511, i$s 1-54534,
converted by phosphorus pentachloride into benzo-
nitrile and as-dichloro-yy-ditnethylpentane, b. p. 58—
59°/S mm., df 1-0917, nf, 1-48990. vyy-Dimethyl-
pimelonitrile, m. p. 123° from the dichloride and
potassium cyanide, is hydrolysed by concentrated
hydrochloric acid at 120° to yy-ditnethylpimelic acid,
m. p. 83° (dianilide, m. p. 165°; diamide, in. p. 176°).

H. Wren.

Composition of sodium bismuth tartrate.
J. H. Yoe and J. H. Mote (J. Amer. Pharm. Assoc.,
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1929, 18, 450—459).—Sodium bismuth tartrate'
prepared by the action of bismuth hydroxide on
tartaric acid in presence of excess of cold alkali
is a sodium tetrabismuth tartrate.

E. H. Sharples.

Action of cyanogen chloride, bromide, and
iodide on ethyl sodiomalonate. Synthesis of
ethane- and ethylene-tetracarboxylie esters. G.
Mignonao and O. W. Rambeck (Compt. rend., 1929*
188, 1298—1301).—The action of a very slow current
of cyanogen chloride on an alcoholic solution of ethyl
sodiomalonate gives, instead of ethyl cyanomalonate
(cf. Haller, A., 1882, 1189), ethyl ethylmalonate.
presumably owing to alcoliolysis of the sodium deriv-
ative. In an ethereal suspension, pure ethyl cyano-
malonate, b. p. 138—140°/14 mm., df 1-1128, nj
1-4295 (cf, Haller, loc. cit.), is obtained. Little of the
substance is formed if cyanogen bromide is used in
alcohol or ether; hydrogen cyanide is lost, giving ethyl
ethylenetetracarboxylate, with some ethyl ethane-
tetracarboxylate. With cyanogen iodide, hydrogen
cyanide is not evolved, and ethyl ethanetetracarboxyl-
ate is almost exclusively formed. E. W. Wignall.

Constitution of gum arabic. . C. L. Butler ad
L. H. Cretcher (J Amer. Chem. SOC., 1929, 51,
1519—1525).—The X-arabinosic acid (O’Sullivan,
J.C.S., 1884, 45, 41) obtained by hydrolysing arabic
acid with 2% sulphuric acid shows all the reactions of
an aldobionic acid. It yields on hydrolysis galactose,
and on oxidation (Heidelberger and Goebel, A., 197,
1114) saccharic acid, and is, therefore, a cZ-galactosido-
d-glycuronic acid, [a]* +2-5°, changing to -f-I-71°with
lactonisation (calcium salt). It is oxidised by barium
hypoiodite to a glycuronogalactonic acid (calcium salt).
A preliminary examination of arabic acid indicates
that it contains ¢-galactose (2 rnols.), aldobionic acid
(1 mol.), Z-arabinose (3 mols.), and rhamnose (Lnol)
residues, approximately in the proportions stated.

H. E. F. Norros.

Claisen ester condensation with ethyl thio-
acetate. R. B. Baker and E. E. Reid (J. Arer
Chem. Soc., 1929, 51, 1567—1570).—Ethyl thio-
acetate, Ac-SEt (Michler, A., 1S75, 761), b. p. 116—
117°, df 0-9755, nf, 1-4503, and sodium at 50° give
ethyl acetothioacetate (15% of the theoretical yield),
CH2Ac-CO0-SEt, b. p. 60°/2 mm., df 1-0684, «5? 14885,
which contains 31 % of the enolic modification (bromine
titration). Its copper salt is stable, but those of other
metals decompose, giving metallic sulphides. K
undergoes acid and ketonic hydrolysis in the same way
as ethyl acetoacetate and readily decomposes when
heated into dehydracetic acid. A mixture of ethyl
acetate and ethyl thioacetate (equal mols.) gives with
sodium- a product containing 98% of ethyl aceto-
thioacetate and 2% of ethyl acetoacetate. Ethyl
thioacetate does not condense with acetone in presence
of sodium, but with acetonitrile it gives cyanoacetone
(7% of the theoretical yield). H. E. F. Nottox.

Constitution of substances of high mol. wt.
R. O.Herzog (Naturwiss., 1929,17, 271).— The small
elementary cell recorded in X-ray studies of substances
of high mol. wt. is equally consistent with long chains
or small molecules. Constitutional formulas may
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exceed and extend outside the elementary cell and the
classical conception of a molecule is of little service in
the study of substances of high mol. wt. Staudinger
(ibid., 141) misunderstands the position.

E. A. Morton.
. Tests for acetone and acetaldehyde. H. Leff-
jiann (Amer. J. Pliarm., 1929, 101, 337—340).—The
newer reagents suggested in recent literature have
been examined, and found to have no great
advantages. S. 1. Levy.

Hydrogenation of acetaldehydeacetals. M.
Cabanac (Compt. rend., 1929, 188, 1257—1259).—
When the vapour of. acetaldehydediethylacetal,
mixed with hydrogen, is passed over finely-divided
nickel, reaction begins at about 200°. At 210° ethyl
alcohol and ether are formed. Acetaldehydedipropyl-
acetal yields similarly ethyl propyl ether and propyl
alcohal, and the dibutylacetal yields ethyl butyl ether
and butyl alcohol. ™ R. K. Callow.

Action of potassium cyanide on chloro-
aldehydes. F.D.Chattaway andH.Irving (J.C.S.
199, 1038—1048).—The following compounds were
prepared in the yields stated by the rapid interaction
o a solution of anhydrous chloral in the requisite
alcohol on a suspension of potassium cyanide in the
sane alcohol: methyl dichloroacetate (84%), ethyl
dichloroaeetate (88%), n-propyl dichloroacetate, b. p.
173 (70%), and allyl dichloroacetate, b. p. 175-5°
(\We9. The yields of dichloroacetates are greatly
reduced when the reaction conditions are modified to
favour the formation of chloral cyanohydrin (e.g., slow
addition of the cyanide to chloral alcoholate in alcoholic
solution) or when potassium cyanide acts on an
alooholic solution of chloralcyanohydrin itself.

Addition of dichloroacetaldehyde ethyl alcoholate to
potassium cyanide-ethyl alcohol suspension led to a
Byield of ethyl eliloroacetate. Similar treatment
d monoehloroacetaldehyde with either aqueous or
aloohdlic potassium cyanide gave not more than
10%0yields of ethyl acetate.

By the action of potassium cyanide on a solution of
wyl chloral hydrate in ethyl alcohol ethyl a-chloro-
notonate, ethyl a(3-dichlorobutyrate (which rapidly
It hydrogen chloride at the ordinary temperature,
generating the previous ester), and butylchloralcyano-
hjiriti, m. p. 101—102°, were obtained. By using
exactly 1 mol. of potassium cyanide the following
«-chlorocrotonates were prepared in the yields indic-
ted: ethyl (90%), methyl (85%), «-propyl (67%),
wriyl (70%). Butylehloralcyanohydrin itself re-
nted with potassium cyanide in alcoholic solution,
Sting ethyl a-chlorocrotonate.

iotassium cyanide and butyl chloral hydrate, in
glleas solution, gave butylcldoralcyanohydrin ac-
f®ipanied by a-chloroerotonic acid; potassium
frande and chloral-ammonia suspended in aqueous
&monia reacted with formation of dichloroacet-
u Similar treatment of butyl chloral hydrate
Wto a-chlorocrotonamide. Chloral diacetate and
Pwessium cyanide reacted violently, in presence of
8 j alcohol, affording ethyl acetate and dichloro-
nfK Edition of potassium cyanide to a solution

butyl chloral hydrate in benzene gave, after 10 days,

’\ef(}% :4 : I-tri-(ixo!.~-trichloropropyl)cyc\o-2 :4 : 6 : 7-

F
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tetrametliyUrie-1 : 3 : 5-dioxaiviine,
100-5°,

I, (?) m. p. 99-5—

(10

Previous mechanisms for these reactions are
destructively criticised and the theory is advanced
that the potassium cyanide first causes the elimination
of hydrogen chloride from the aldehyde-hydrate,
-alcoholate, or -ammonia, probably by the intermediate
replacement of a chlorine atom by a cyanogen group
[e.g., removal of 1 mol. of hydrogen chloride by
potassium cyanide from 6-nitro-2 :4-bis(trichloro-
methyl)-]. : 3-benzdiOxin, giving Q-nitro-2(ox 4-)-di-

CH-CCL
NO. ¢ H.i<CH(cci3)>0 (1
: 3-benzdio.vi?i,

chloromethylene-4:(ov 2)-trichloromethyl-I
I, m. p. 136-5°], followed by elimination of the very
slightly ionisable hydrogen cyanide, leaving an
unsaturated compound Which by intramolecular
rearrangement gives an acid, an ester, or an acid
amide: :CCI-CH(OH)-OH(OR)(NII )"y
:c:c(OH)-OH(OR)(NH2) — > ch co oh(OR)(N h2)
. W. Le Fi:VRE."
a-Bromoaldehydes and thelr ‘derivatives. A
Kirrmann (Ann. Chim., 1929, [x], 9, 223—28G)—A
detailed account of work some of which has been
published previously (A., 1927, 340, 442). The
following data seem to be new or revised. The
dimelhylacetals of propaldehyde, b. p. 89°, d24 0-849,
na 1-3799 (Newbury and Barnum, A., 1891, 284);
butaldehyde, b. p. 114°, dn 0-847, n2 1-3900; ?i-hex-
aldehyde, b. p. 52—53°/12 mm., 158°/760 mm., dn
0-846, rin 1-406, are obtained from the aldehyde in the
usual manner, whilst the diethylacetal of ?i-valeralde-
hyde, b. p. 59°/12 mm., d2 0-829, n- 1-4029, is ob-
tained directly by the action of triethoxymethane
on magnesium butyl bromide. From these are
obtained a-bromopropaldehyde, dm 1-595, vr° 1-4804
(yield very small), together with its dimethylacetal,
b. p. 49—50°/12 mm., 151° (corr.)/760 mm., d2 1'360,
nw 1-4482, and some dibrominated products; a-bromo-
w-butaldehyde, do 1-469, w 1-4683, together with its
dimethylacetal, b. p. 64°/12 mm., da 1-303, n2 1-4509,
para-tx-bromo-n-butaMehyde, m. p. 98°, and aa’-di-
brcnno-n-butaldehyde, b. p. 53°/17 mm., d4 1-862, n~x
1-5098 ; <x-bromo-n-hexaldehyde, b. p. 63—64°/12 mm.,
a7 1-292, n211-463 ; a-bromo-?i-heptaldehyde, &B1-239,
nn 1-4623 (65—75% yield) (diurethane, m. p. 112°),
together with aoi'-dibromo-n-hejrtaldehyde, b. p. 96°/1l
mm., d*2 1-565, nil 1-496 (not pure); and a-bromo-w-
valeraldehyde, d 1-368, n 1-4640 (which polymerises
to the corresponding aldol, b. p. 195°/5 mm., da 1-479,
n"x1-497,depolymerisation occurring during distillation
under ordinary pressure), together with the unstable
c/.a-dibromo-n-valeraldehyde, b. p. 65°/Il mm., d2
1-735, it2 1-5035. They exhibit the usual aldehydic
properties, but, contrary to Franke (A., 1900, i, 427),
are stable to boiling water and are only partly
attacked by sodium methoxide in boiling methyl
alcohol or toluene, or by sodium acetate and acetic
acid. They react normally with amines in ethereal
solution. Thus a-bromo-n-heptaldehyde and tri-
methylamine yield the quaternary ammonium salt,
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m. p. 126°, decomp. 150°, with elimination of tri-
methylamine hydrobromide; diethylamine yields
a-diethylamtwo-n-heptaldéhyde, b. p. 107°/12 mm.,
225°/760 mm., di20-853, w~ 1-4352 (hydrochloride, m. p.
73°), which is oxidised by silver nitrate to a-liydroxy-
w-heptoic acid (barium salt +0-5H20) and hoptoic
acid ; whilst ethylamine and ammonia react similarly,
although in these cases it is not possible to isolate the
a-aminoaldeliyde. In the following reactions the
a-bromoaldehydes behave abnormally. Magnesium
alkyl bromides react to yield ketones of the type
CHZR-CO0*R’, which further react to yield the tertiary
alcohols, CHZR-CR'2(OH), the latter being partly de-
hydrated to "the olefines, CHR.'"CR'2. Thus a-bromo-
w-heptaldehvde yields methyl hexyl ketone (20%),
b. p. 64°/12 nun., di 0-S23, wB 1-4195 (semi-
carbazone, m. p. 123°), dinicthylhexylcarbinol, b. p.
81°/13 mm., rfB 0-S23, »w 1-4299, fi-mcthyl-AP-octcne
(5%), b. p. 42°/14 mm., 146° (corr.)/760 mm., dw
0-73S, nu 1-4243, and the bromoliydrin, b. p. 106—107°/
12 mm., d* 1-207, nw 1-4751, the last being obtained
by a normal réaction. Similar results are obtained
with zinc methyl. From a-bromo-n-valeraldehyde is
obtained (?) y-ethyl-Ay-n-heptenc, b. p. 144° (corr.),
d-10-742, n2 1-4259. By the action of lead or silver
hydroxides a-bromo-M-heptaldehyde is converted into
n-heptoic acid, thus reacting as if it possessed the
structure of a-heptoyl bromide, b. p. 80°/12 mm., dn
1-211, wiB 1-4605, with which, however, it is not
identical. An electronic explanation of these re-
actions is discussed and it is assumed that in the
abnormal reactions ketens intervene as unisolated
intermediates. By the action of sodium on the vinyl
bromides CHRICHBr and CRBr!CH2 (loc. cit.) are
obtained mixtures of the ethylene CHRICH, and the
acetylene CR-CH, whilst magnesium yields the ethylene
and a magnesium vinyl bromide, the presence of the
latter being shown by its action with water and
iodine. J. W. Baker.

Action ox metallic sodium on brominated
cyclic acetals. H. S. Hill and G. J. C. Potter
(J. Arner. Chem. Soc., 1929, 51, 1509—1514).—
Acraldehvde and ethylene glycol in presence of
excess of dry hydrogen bromide give ethylene y-bromo-
propylideiie ether (65% of the theoretical yield), b. p.
72—73710 mm. (slight decomp.). This is converted
by sodium in boiling ether into (a) [i-hydroxyethyl
Aa-n-propenyl ether, b. p. 60—61°/16 mm. ; (6) adipyl-
idene diethylene, ether, crystals, b. p. 139—140°/10 mm.,
identified as described by Read and Hibbert (A., 1924,
i, 709), and (c) ethylene propylidene ether, probably
formed as a secondary product from (a). Ethylene
y-bromobidylidene ether (56% vyield), b. p. 76—78 f
10 mm., prepared from crotonaldehyde, yields with
sodium (a) fi-hydro.vyethyl Aa-n-bulenyl ether, b. p.
60—65710 mm., (b) $z-dimethyladipylidene diethylene
ether (?), b. p. 150—170°/15 mm., and (c) ethylene
butylidene ether. Thus, unlike the (3-brominated
cyciic acetals (A., 1928, 1213), they-bromo-derivatives
undergo in part a Wurtz condensation in presence
of sodium. The .new unsaturated ethers (a) are
readily, but not explosively, isomerised by 50%
sulphuric acid to ethylene propylldene and butylidene
ethers. .E.F.Nottok.
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Chlorides of x-ethylenic alcohols. C. Courtot
and J. Pierron (Compt. rend., 1929, 188, 1501—
1504; cf. this vol., 802).—Oxidation of ethyl- ad
propyl-vinylcarbinols with a mixture of chromic and
sulphuric acids at 34—35° gives, respectively, 40 and
45% vyields of ethyl vinyl ketone, b. p. 68—707
20011111,  0-8524,  1-4233 (picrate of diethylamine
additive compound, 1L p. 7S°), and propyl vinyl
ketone, b. p. 88—90°/150 nun, d* 0-S51S, A 1-42/5
(picrate of diethylamine additive compound, m. p,
81°). a-Cliloro-a-phenylpropanc is similarly oxidised
at 6S° directly to phenyl ethyl ketone (yield 77%), at
which temperature the chloro-compound suffers 97%
hydrolysis in 75 min., whilst only 24-5% hydrolysis
occurs in 4S hrs. at the ordinary temperature.

J. W. Baker.

Action of organomagnesium compounds on
ethyl ethylcyanoacetate. A. Mavrodin (Conyt.
rend., 1929, 188. 1504—1506).—Ethyl othylcyano-
acetato reacts in its enolic form with the Grignard
reagent in boiling ether, the hydrocarbon being
eliminated and the unchanged cyano ester 'tdrg
recovered after hydrolysis. In boiling toluene, how
ever, the cyano-group also reacts, the ultimate pro-
duct being a [3-diketone formed thus :
CHEt(CN)-COOoEtI"CEt(CN):C(OMgX)-OEt-fRH
INCR(:NMgX)-CEt(MgX)-CR(OEt)'(OH)-"
R-CO-CHEt-COR. Thus with magnesium ethyl
iodide is obtained yc-diJceto-s-ethyl-n-heptme, b. p
91—92710 mm. (25—30% .yield), converted by
semicarbazide acetate into 3:4: o-lrielhylpyrazok-
1-carboxyamide, 111 p. 98°, and with magnesium
phenyl bromide a 60% yield of ay-diketo-ay-d
S-ethylpropane (Behai and Auger, A., 189, i, 3
is obtained. This is converted by semicarbezide
acetate into 3 : 5-diphe»?/?-4-ethylpyrazoic, m p. 167
(picrate in. p. 161°), and by hydroxylammo into

4-diphenyl-3-elhylisooxazole, m. p.- 93—94
W. Bakf.

Complex compounds of alacetyld|OX|me. J}e
Dubsky and F. Brychta (PUb Fac. Sci- Univ.
Masaryki 192S, No. 103, 28 pp.).—See this vol., 43

Sulphite-cellulose process. 1. Action o
hydrogen sulphite solutions on sugars. T
Marusawa, D. Naito, and J. Uchida (Mem. RijUﬂ
Coll. Eng., 1929, 1, 351—393; cf. Marusawa, B,
1917, S68; 1918, 52; Hagglund, this vol., 297, 4iS).
—An investigation has been made of the products
formed in solutions containing about OOS mol. per
litre of dextrose, mannose, xylose, or laevulose ana
0-3 mol. per litre of sodium hydrogen sulphite, wila
varying additions of sodium sulphite or sulphurous
acid. At the ordinary temperature dextrose, m®-
nose, and xylose form loose compounds/largely dis-
sociated, with sodium hydrogen sulphite, and tee
sulphur dioxide they contain may be directly deter-
mined after treatment with acid or alkali. The dis-
sociation constants of the hydrogen sulphite com-
pounds under the specified conditions are, respectn ely,
0-38, 0-12, and 0-15. Lsevulose forms no compoun
under these conditions. When the solutions are
heated at 130° the amounts of sugar ... hydrogen
sulphite rapidly diminish, and thiosulphate is formed-
If the hydrogen-ion concentration is lowered by tie
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addition of sodium sulphite, very little thiosulphate
is formed, and the rate of decomposition of the
hydrogen sulphite ions is diminished. Addition of
sulphurous acid causes an increase in the rate of
decomposition of the hydrogen sulphite ions with
formation of thiosulphate, accompanied by sulphate
and polythionates, and there is less loss of sugar.
The formation of thiosulphate is greatest with
dextrose and least with laevulose. It is suggested
that on heating the hydrogen sulphite combines with
the sugar in equimolecular proportions to form stable
compounds, different from those formed at low
temperatures. These compounds are of two types,
one of which (.4) is decomposed by heating with
dilute hydrochloric acid, with the formation of thio-
sniphate, whilst the other (B) is stable to hydro-
chloric acid and is only slowly decomposed by heating
with alkaline hypobromite solution. The acidic
A-compound is formed first, and decomposes to a
greater or smaller extent, according to the conditions,
& shown in the equation 2Re<G(OH)SO ' =

2RCOH-fSjO,"4-H,0, hydrogen ions favouring
this decomposition. In presence of sodium sulphite
the neutral 2J-compound, which is probably cyclic,
is formed, probably from the ~-compound by intra-
molecular change. The ~-compound may be decom-
posed by sodium hydroxide and sodium peroxide and
its sulphur content then determined. The decom-
position of hydrogen sulphite ions is catalysed by
the thiosulphate formed by decomposition of the
-1-compound, and the former decomposition is
decreased by addition of sodium sulphite, in the
first place, because of the decreased formation of
thiosulphate from the “~-compound, and, secondly,
because of the decreased activity of the thiosulphate
inabsence of hydrogen ions. The reaction between
sugare and hydrogen sulphites is, therefore, best
studied at low hydrogen-ion concentrations. The
“loosely, combined ” sulphur dioxide, determined,
in solutions which have been heated, by titration
irith iodine, includes thiosulphate and polythionates.
At the point at which free sulphur begins to separate,
the “loosely combined ” sulphur dioxide, then prin-
cipally thiosulphate and polythionates, reaches a
maximum. R. K. Callow.

Compounds of alkaline-earth hydroxides with
sugars. J. E. Mackenzie and J. P. Quin (J.C.S,,
199 951—964).—Notwithstanding the discordant
literature of the subject the following definite com-
pounds can be prepared: monolime-monosucrose
jpfca or hexa-hydrate, dihydrat-e, and anhydrous),
filime-monosucroso  (hexahydrate and anhydrous),
fritime-monosucrose (hexahydrate and anhydrous),
fficnostrontia-monosucrose (hexahydrate), distrontia-
a’nosucrose (anhydrous), monobaryta-monosuerose
(anhydrous), monolime-monoglucose (monohydrate),
®onolime-monofructose  (hexahydrate, dihydrate),
s°nolime-monomaltose  (monohydrate), monolime-
“Wholactose (anhydrous). For these are given:
analytical data, solubilities, rotations, and results
d diffusion experiments. Attempts to obtain com-
pounds containing larger proportions of the earths
thanthose mentioned were unsuccessful. The methyl-
glucosides, -fructosides, -maltosides, and -lactosides
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were unaffected by calcium hydroxide. The con-

stitution attributed to lime-glucose is

OH-CH2(CH-OH)4-CH<"Q">Ca and that to the corre-
sponding compounds of other reducing sugars either
R‘CH<Q>Ca or R-¢c(<Q>Ca)-CH2H (R=residue

of sugar molecule). The alkaline earth-sucrose com-
pounds are probably of similar nature to those formed
by combination of sucrose with sodium or potassium
chlorides. R. J. W. Le Févre.

Determination of reducing sugars in presence
of hydrocyanic acid. H. Heérissey and A. Chal-
Sieta (Ann. Falsif., 1929, 28, 214—223).—See A,
1928, 1358.

Determination of reducing sugars by the
ferricyanide method. A. lonescu-Matiu (Ann.
Sci. Univ., Jassy, 1929,15, 363—371).—See A., 1928,
398.

Unsaturated reduction products of sugars.
XI1. 2-Deoxycellobiose (cellodesose) and
derivatives of 2 :3-bisdeoxycellobiose. XII.
Reduction products of sugars. M. Bergmann
and W. Beeuers (Annalen, 1929, 470, 38—51, 51—
61).—XI1. When cellobial (A., 1921, i, 648; 1924,
i, 265) is shaken with 2A7-sulphuric acid at 0° and then
freed from acid by barium hydroxide and carbonate,
there is obtained 2-deoxycellobiose [cellodesose (cf. A.,
1922, i, 227)] (1), deeomp. 200° (corr.) after sintering
at 184°, [a]$ +23-2° in water, [ajg -f-9-82° in pyridine
after 5 min.----y--f-37-8° after 24 hrs. The reducing
power (Folding's solution) of this sugar is only one
third of that of cellobiose. When | is treated with
methyl alcohol containing 1% of hydrogen chloride
two 2-deoxymethylcellobioses [methylcellodesosides], A,
m. p. 169—171° (corr.), [a]® -f-40° in water, and B,
m. p. about 220° (decomp.), [a]* —19-9° in water,
are produced. Fission of an equimolecular mixture
of A and B with 0 0liV-hydrochloric acid at 100° is
almost complete after 30 min. Treatment of penta-
acetyl-i/i-cellobial (A., 1921, i, 648) with methyl
alcohol containing 0-25% of hydrogen chloride and
subsequent acétylation of the residue with acetic
anhydride and pyridine give 'penla-acelyl-ijj-cellobial-
a-metliyl-lactolide, m. p. 131-5—132-5° (corr.), [a]*
-j-65-4° in s-tetrachlorocthane : in the absence of
acétylation a telra-acetale, m. p. 203—205° (corr.),
results. Hydrolysis of the penta-acetate with barium
hydroxide and aqueous-acetono Yyields ifi-cellobial-
a-methyl-lactolide (1), m. p. 112—113° (corr.), [a]E€
+97-3° in water. This is very sensitive towards
acids and the dry substance readily absorbs water.
Reduction of Il with hydrogen and a palladium
catalyst in presence of methyl alcohol affords 2 : 3-bis-

QMe
GHmomn oo )
OH
HO (™) CH o (1)
HQ-OC”rO™* HC-O-CtH 1115
H%—
Ho-OH ch2oh

deoxy-ix-methylcellobiose, m. p. 147—148° (corr.), [ajg
+90-4°. Hydrolysis of this with 0-001AFhydro-
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chloric acid proceeds rather more readily than a
mixture of the deoxymethylcellobioses under the
same conditions.

XII. Reduction of triacetyl-~-glucal (A., 1924, i,
266) with hydrogen in presence of acetic acid and
palladium-black (cf. Wieland, A., 1912, i, 247 ; Tausz
and Putnoky, A., 1920, ii, 61) affords ac-anhydro-n-
hexane-v&zQ-teirol diacetate (I11), b. p. 102—103°/0-7
mm., nj? 1-4511, together with dihydro-,j,-glacal tri-
acetate, b. p. 150—157°/1-2—1*5 mm., .«g 1-4545.
Diacetyl-i/i-glucal is reduced in presence of platinum-
black (WiUatatter, A., 1921, ii, 185) to IIl and
dihydro-i//-glucal diacetate. Hydrolysis of 111 with
barium hydroxide in aqueous acetone gives as-an-
hydro-\\-hexane-a.V'C,-tetrol (IV), b. p. 122°/1-5 mm.,
n” 1-4832, which when treated with thionyl chloride
and pyridine yields an ester, C8H1004S, m. p. 99°,
[a]f; +8-62° in s-tetrachloroethane. With benz-
aldehyde and zinc chloride at 100°, 1V yields a
benzylidene derivative, CI13H,603 m. p. 137—137-5°
(corr.). a-z-Anhydro-"-dicliloroJiexane-'j-z-diol ~ has
b. p. 55°/0-8 mm. Reduction of hexa-aeetyl-"-cello-
bial (A., 1921, i, 648) in presence of acetic acid and
palladium-black (Tausz-Putnoky) gives at-anhydro-
S-glucosidyl-n-hexane-aSzZ-tetrol ~ penta-acetate  (V),
m. p. 133—134° (corr.), [a]j] +18-1° in s-tetrachloro-
ethane, also formed together with bisdeoxycellobiose
penta-acetate, m. p. 153—155° (corr.), [aji? +32-1° in
s-tetrachloroethane, by similar reduction of penta-
acotyl-ii-eellobial.  If this last substance is reduced
by Willstatter and Waldsehmidt-Leitz’s method (A.,
1921, ii, 185), oLs-anhydro-$-glucosidyl-AO-hexene-a.8eZ-
tetrol penta-acetate, m. p. 109—110° (corr.), [a]f, -|-20°
in s-tetrachloroethane, results; with an active
catalyst, however, V is produced. When diacotyl-
arabinal (Gehrko and Aichner, A., 1927, 544) is boiled
with water and the dry residue is acetylated with
acetic anhydride and pyridine in the cold, diacetyl-
jijj-arabinal, b. p. 120—124°/0-6 mm., n'jf 1-4625, is
obtained. H. Burton.

Microcolorimetric determination of lactose.
F. Gonzalez and A. Gimeno (Anal. Fis. Quim., 1929,
27, 39—A47)—The micro-method of Folin and Wu
for the determination of dextrose may be satis-
factorily employed for lactose. H. F. Gitibe.

Derivatives of volemitol. V. Etter (Coll.
Czechoslov. Chem. Comm., 1929, 1, 288—293).—
Volemitol, m. p. 153—154°, extracted from Laclarius
volemus by an improved method, is best purified
by crystallisation from a mixturo of pyridine and
alcohol. The trimethylene derivative, m. p. 212—
213°, [a]D -13-84° in chloroform, is obtained by
heating with formaldehyde and hydrochloric acid.
The triethylidene derivative, m. p. 161—162°, [a]g
—172-35° in chloroform, —117-6° in pyridine, -225-2°
in quinoline, obtained by treating the solution in
50% sulphuric acid with paracetaldehyde, is not
identical with the compound prepared by Bougault
and Allard (A., 1903, i, 62). Tho tribenzylidene
derivative, m. p. 214—215°, [ajg —1-7° in chloroform,
—4S-4° in pyridine, —138-4° in quinoline (cf- La Forge
and Hudson, A., 1920, i, 595; 1928, 1213), is best
obtained by the action of benzaldehyde in alcoholic
hydrochloric acid. The hepta-acetate has m. p.
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120—121°, [a]fj +20-7° in chloroform, pyridine, or
acetic acid (cf. Bourquolot, A., 1896, i, 273; Bougault
and Allard, loc. cit.). The heptaphenylurethane, m. p.
266° (decomp.), is obtained by the action of phenyl-
carbimide in pyridine. The action of acetone or
chloral yields no crystalline products.
R. K. Callow.
Digitalis glucosides. 1ll. Gitoxigenin and
isogitoxigenin. W. A. Jacobs and E. L. Gustos
(J. Biol. Chem., 1929, 82, 403—409).—An improved
yield of isogitoxigenin is obtained by treatment of
gitoxigenin with stronger alkali than that previously
employed (A., 1928, 1376); tho * i'sogitoxigenonic
acid methyl ester ” formorly obtainod (loc. cit.), by
oxidation of jsogitoxigeninic acid methyl ester with
chromic acid, has now been found to contain a
relatively rosistant lactone group, and is re-named
methyl isogitoxigomte. When oxidised with hypo-
bromite, wogitoxigeninic acid yields a lactone acid,
mogitoxigenic acid, C*"H"Og (not C2H3006 as pre-
viously stated), in. p. 260°, [a]$ —50° in 95% alcohol,
which, with concentrated hydrochloric acid, gives
anhydroisogitoxigenic acid, CZH305 m. p. 215
Methyl «sogitoxigeninate gives, with hydroxylamine,
an oxime, in. p. 287°; isogitoxigenin, when oxidised
with chromic acid, yields isogitoxigenone, m. p. 27/8—
279°. The apparent structural dissimilarities between
gitoxigenin and the othor cardiac aglucones, suggested
by the previous work (loc. cit.), therefore disappear.
C. R. Harington.
Starch. XXII. Amylose and amylopectin. H
Pringshegi and A. Steingroever (BOF., 1929, 62,
\ B], 1352—1359).—If amylose acetate is heated with
naphthalene at 260—270°, an acotate with tho initial
specific rotation remains. Hydrolysis of this produdt!
with alcoholic potassium hydroxide followed by very
cautious desiccation of the resulting material with
alcohol and ether affords an amylosan with the un-
changed specific rotation of amylose which has no
reducing action, is hydrolysed by amylase, and yields
a blue colour with iodine. Tho preparation dissolves
easily at the atmospheric temperature in water to a
clear solution which appears stable. Cryoscopic
determinations indicate an increase in mol. wt. with
each measurement of the f. p., so that the minimum
value, about 600, must be regarded only as an upper
limit of the actual mol. wt. Freezing favours aggreg-
ation until the substance ultimately separates in an
insoluble form. The same product is propared by
boiling a solution of amylose acetate in chloroform
with benzenesulphonic acid, followed by precipitation
with alcohol and hydrolysis. The ash content of the
preparations is invariably loss than 0-5% and cannot
therefore account for the depression of f. p.; they
cannot be regarded as causative of disaggregation,
since this effect is not produced by sodium thio-
cyanate in M /1000 solution. The b. p. of water is
not raised by either preparation, but depressed by
several hundredths of a degree. Determinations ot
mol. wt. by the Barger-Rast method indicate the
formula (C6H1005)2, whereas the cryoscopic method
indicates (C6H 1005)4. . ,
Amylopectin is converted by acetic anhydride and
pyridine into a product which, after successive treat-
ment with ice and dehydration with alcohol, yields
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to boiling ethyl acetate a material identical in
solubility with amylose triacetate. The portion
insoluble in ethyl acetate, after purification by means
of chloroform, gives amylopadin triacetate, which
slowly yields homogeneous solutions in cold chloro-
form or glacial acetic acid; these are too viscous
and cloudy to allow polarimetric measurement.
Degradation of amylopectin triacetate with benzene-
sulphonic acid in chloroform could not be effected
satisfactorily; the acetate which slowly separates
from the solution is hydrolysed to a non-reducing
product, [a]Jn +165°, which gives a red colour with
iodine and has a mol. wt. corresponding with
(CH10052 to (CAH1005)3 in freezing water. When
large amounts of acetic anhydride are added to the
chloroform and benzencsulphonie acid the solution
remains homogeneous. Addition of alcohol to the
solution precipitates a product, [a]D +172-5° in
chloroform, with all the properties of amylose tri-
acetate. This is hydrolysed to a material only partly
soluble in water and giving a blue colour with iodine.
H. Wren.

Constitution of starch. K. H. Meyer, H.
Hopff, and H. Mark (Ber., 1929, 62, [B], 1103—
1M12)—The formation of maltose derivatives from
starch by enzymatic degradation and also by the
action of acetjd bromide leads to the conclusion that
maltose is present in some form as a component of
starch. a-Linkings must therefore be present in
starch, possibly alternating with (3-linkings. Applic-
ation of Hudson’s rules to j3-maltose and {J-glucose
establishes that all the increments of [3-glucose are
present in [3-maltose and the latter substance con-
tains a dextrose residue corresponding exactly with
aresidue present in a chain with a-1 : 4-linking. Ex-;
amination of various carefully dried starches in form-
anride shows that pure wheat starch has [a]D +220°,
whilst other varieties have somewhat lower values
which approximate to those of wheat starch as their
purity increases. For exclusive a-1 :4-glucosyl
residues the value [a]D+226° is calculated, so that it
appears that in starch the dextrose residues are united
toone another solely by a-bridges; this is true also
forglycogen. Extension of the comparison to aqueous
solution necessitates the use of the highest observed
values for [a]D since the activity first increases and
then falls on boiling the solution, as a consequence
of slow dispersion and incipient hydrolysis. The
maximal value is [a]0 -j-212°, which is probably below
lfezst’georetical, whereas the calculated datum is about
+, °.

The assumption of the presence in starch of a small,
uniform unit which builds the different varieties of
starch by differing types of association is regarded
Aimprobable.  The great variability of starches and

non-homogeneity of starch preparations indicates
mgeneral that much greater variations occur in the
kngth of the main valency chains than in those of
cellulosse.  Examination of the kinetics of the hydro-
Iysis of starch by acids shows that the action has the
sare order of magnitude in the initial stages and
subsequently and proceeds at about the same rate
& a glucosidic hydrolysis. The temperature coeffi-
cient of the change indicates that it is a normal
chemical reaction and not a diffusion phenomenon,
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as might be expected from the complicated structure
of the amylose used. The occurrence of maltose as
the final product of the degradation of starch by
enzymes and acetyl bromide appears incompatible
with the presence exclusively of dextrose residues, but
the enzymatic action is certainly very complex and
does not permit conclusions with regard to the con-
stitution of starch, whilst the change with acetyl
bromide is effected with undissolved starch, so that
steric influences may play a part. The structure of
starch is therefore considered to resemble in principle
that of cellulose in an arrangement of dextrose
residues as a diagonal screw. The cellobiose chain
thus appears stretched, whereas the maltose chain
has a zig-zag formation. The remarkable difference
in behaviour of cellulose and starch towards water
is thus explained. The observation that starch
micelles can be oriented only with difficulty if at all
suggests that the main valency chains are shorter
than in cellulose and not arranged in longitudinal
bundles, but according to some unrecognised principle
of structure. H. Wren.

‘“Salt hydrolysis *’ of starch. N. Ivanovsky
(Zhur. exp. Biol. Med., 1928, 10, 292—294).—* Salt
hydrolysis ” of starch to erythrodextrin was not ob-
served. Starch is not affected by haemin, haemoglobin,
or haemolysed red blood cells.

Chemical Abstracts.

Allylcelluloses. I. Sakurada (Z. angew. Ghem.,
1929, 42, 549—550).—See this vol., 430.

Celluloseglycollic acid. 1. Sakurada (Z. angew.
Chem., 1929, 42, 640—643).—See this vol., 430.

Cellulosexanthoacetic acid. T. Nakashima
(Z. angew. Chem., 1929, 42, 546—549).—See this
vol., 430.

Cellulosexanthamides. T. Nakashima (Z
angew. Chem., 1929, 42, 643—645).—See this vol.,
430.

Constitution of cellulose xanthate. II. T.
Lieser (Annalen, 1929, 470, 104—110).—Treatment
of cellulose xanthate (B., 1928, 742) with nitroso-
metliylurethane in methyl alcohol affords a ?no%io-
methylcellulose, (C6H 1005(C6H9040Me), insoluble in
organic solvents, which swells in sodium hydroxide
solution. Similar treatment of cellulose gives pro-
ducts containing 0-75 and 0-87% OMe. Hydro-
lysis of the methylated cellulose first with 75% sulph-
uric acid at the ordinary temperature and then with
hot 8% sulphuric acid (by dilution) gives dextrose
and 2-viethylglucose \jpltenylhydrazone, m. p. 176° (un-
eorr.)]. This last compound is also obtained by
hydrolysis of 3 :4 : Q-Iriacelyl-2-methylmethylglucoside,
m. p. 121° (uncorr.) [obtained by méthylation of
I-chloro-3 : 4 : 6-triacetylglucose (Brigl, A., 1922, i,
225) with methyl iodide and silver oxide], with 10%
hydrochloric acid. H. Burton.

Lignin. I. Chemical and physical behaviour
of phenol-lignins. E. Wedekind and J. B> K atz
(Ber., 1929, 62, [£], 1172—1177; cf. Hillmer, B.,
1926, 46).—Acétylation of the simple phenol-lignins
leads smoothly and under varied experimental con-
ditions to compounds of constant analytical composi-
tion, and the simple acetylphenol-lignin, like acetyl-
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resorcinol-lignin and methylphenol-lignin, has re-
latively great solubility in a variety of organic media.
Determinations of mol. wt. in glacial acetic acid give
values of 250—270 for less than 0-5% solutions which
increase rapidly with increasing concentrations. In
phenol and naphthalene the minimal mol. wt. 1800
is observed. In bromoform and chloroform, the
compound gives colloidal solutions. Unexpectedly
this is found to be the case also in glacial acetic acid,
acetone, and alcohol, so that osmotic measurements
are here valueless. Analytical results indicate
CIH2006 as the simplest possible formula for acetyl-
phenol-lignin, whence C9H1003 for lignin. Since,
however, this expression is not compatible with any
constitution assigned to lignin and it has not pre-
viously been assumed that less than two methoxyl
groups are present in the simplest lignin, the formula
for acetvlphenol-lignin is doubled (C38H10012), and
thus after subtraction of two methoxyls, four
acetyls, and two phenols, the expression CIAT160c is
derived for the simplest lignin skeleton. For acetyl-
resorcinol-lignin the constitution

Ci® jD,jiic2PiMe)litCGH3(0ACc)22 is similarly ob-
tained. The addition of phenol to lignin is con-
sidered to occur at the double linking, thus leading
to the constitution | for phenol-lignin, based on the
lignin formula of Jonas.

Judged by its Rontgen spectrum, phenol-lignin
appears amorphous. Acetylphenol- and acetylresorc-
inol-lignin have rings of which the identity periods
are approximately 4 A., thus indicating a naphthalene
or conjugated benzene system. Willstdtter lignin
exhibits two rings, the inner, smaller, one being indis-
tinct and not present in the phenol-lignin. Will-
statter lignin derived from radial and tangential
sections of wood shows no marked effect of direction,
but a slight asymmetry. Rd&ntgenographic examin-
ation of various species of wood gives essentially only
the diagram of cellulose. The solubility of derivatives
of phenol- and resorcinol-lignin in chloroform, benzene,
etc. permits their examination in unimolecular films
on water. The molecules appear to be large discs
either lying flat on the water surface or overlapping
like tiles. It is very probable that macro-molecules
in Staudinger’s sense exist and have a disc form, thus
being differentiated sharply from the linear form of
the cellulose molecule. Il. When.

Preparation of salts of methylguanidine stable
in air. W. Traube and K. Gornxak (Z. angew.
Chem., 1929, 42, 379—381).—Molecular proportions
of dieyanodiamide and methylamine hydrochloride
are fused together, the cooled mass is dissolved in
absolute alcohol and treated with sodium ethoxide,
the solution separated from sodium chloride, and
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neutralised with sulphuric acid. The crude sulphate
is separated from hygroscopic impurities by dissolving
in a little water and reprecipitating with alcohol, and
finally crystallised from water; the pure salt, m. p.
238°, is no longer hygroscopic, and easily yields the
stable picrate, m. p. 198—199°, and nitrate, m. p.
148—149°. By employing formic in place of sulph-
uric acid, the somewhat hygroscopic formate, in. p.
122°, is obtained. The nitrite, forms stable prisms,
m. p. 150°. Acetybnethylguanidine, m. p. 171—172°,
is obtained in needles and elongated plates by warm-
ing the free base in alcoholic solution with ethyl
acetate ; its hydrochloride has m. p. 172. Benzoyl-
methylguanidine, obtained in the same way from ethyl
benzoate, crystallises from hot water in hexagonal
prisms, m. p. 156°; the hydrochloride forms needles,
m. p. 220—221°. Oxalylmethylguanidine, m. p. 206—
209° (decomp)., and iminoiimlonylmethyl/juanidhie, ob-
tained from the free base by the action of ethyl
oxalate and ethyl cyanoacctate, respectively, are both
soluble in water ; the latter separates with 1 nol.
water of crystallisation, m. p. 162° (decomp)., and
forms a red isomiroso-compound. S. I. Levy.

p-Chloro-substituted organic compounds of
arsenic. V. Y. Nekrassov and A. S. N ekrassov
(J. Russ. Phys. Chem. Soc., 1929, 61, 71—78).—Se=e
A., 1928, 1230.

Hydrogenation and decomposition of organic
compounds of silicon at high temperatures and
pressures. V. lIpatiev and B. Doglov (B,
1929, 62, [5], 1220—1226).—Tetraethylsilane suifers
50% decomposition after 3 days at 350° according to
the schcme 2SiEt,1=CH GfEt3Si-SIiEt3. The gase-
ous products contain also methane and silicon tetra-
hydride, whilst the formation of a difficultly volatile,
viscous oil indicates more profound condensation,
Triothylsilane appears to be formed. Phenyltriethyl-
silane suffers only 15% decomposition after 24 hire
at 450°, 60% after 3 days at 350°. The product cor+
tains benzene, unchanged phenyltriethylsilane, tri-
ethylsilicol (due to presence of atmospheric oxygen
in the bomb), tetraethylsilane, and diphenyldiethyl-
silane. A dimeride of phenyltriethylsilane is also
formed. Tctraphenylsilane is extremely stable over
the range 300—450°, being unaffected except for the
production of 2—3% of oil after 8 days at 450°. At
490°, the molecule becomes completely degraded,
probably suffering profound condensation. The
crystalline substance so obtained cannot be melted,
sublimed, distilled, or dissolved in any medium.

H. Wren.

Yields of Grignard reagents. I. Alternating
properties of n-alkyl bromides. [Il. Effect of
rapid addition of halide on yield. H. Giiman,

E. A. Zoellner, and J. B. Dickey (J. Amer. Chem.
Soc., 1929, 51, 1576—1583, 1583—1587).—The yields
of Grignard reagents obtained from 14 alkyl bromides
and from nine other halides by an improved optimum
procedure have been accurately determined by an
acid titration method (cf. Gilman and others, A,
1923, ii,, 272 ; 1928, 1212 ; this vol., 546). The
n-alkyl halides containing an even number of carbon
atoms appear to give higher yields than the preceding
homologues. A slight decrease in yield is noted with
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increasing mol. wt. For a given alkyl group the
order of decreasing yield is n-, sec-, tert.-alkyl, and
bromides give higher yields than the corresponding
iodides. The method gives good yields of magnesium
a and (3-naphthyl bromides.

The decrease in the yield of Grignard reagent caused
by adding all the alkyl halide to the magnesium at
once, instead of in the course of 30—35 min., has been
determined for the above 23 halides. With alkyl
halides the decrease is about 10—18% of the theor-
etical yield, with the aryl halides 3—7%, and with
benzyl chloride only 0-3%. The alkyl iodides show a
greater decrease than the bromides, and the branched
alkyl a greater than the w-alkyl halides.

H. E. P. Notton.

Active magnesium-copper alloys for the
preparation of Grignard reagents. H. Gilman
andL. L. Heck (Bull. Soc. ehim., 1929, [iv], 45, 250—
254 —Further comparative experiments on the use
of active magnesium-copper alloys for the prepar-
ation of Grignard reagents from (3-brdmostyrene,
ii-butyl chloride, and pinene hydrochloride show that
alloys containing 13-3, 14-5, and 19-0% of copper
are more efficient than activated magnesium, the
alloy containing 14-5% of copper being superior to
that containing 12-75% of copper (A., 1928,253). The
results indicate maximum efficiency for an alloy
containing 15% of copper. The colour reaction pre-
viously described (A., 1928, 160) was used in deter-
mining the rate of formation of the Grignard com-
pound. Treatment of activated magnesium or mag-
nesium-copper alloys with dry hydrogen at 360° (cf.
Ray and Dutt, A., 1928, 630) reduced their catalytic
activity. R. Brightman.

Formation of di-p-tolyl in preparation of
magnesium benzyl chloride. Preliminary form-
ation of free radicals in preparation of Grignard
reagents. H. Gitman and J. E. Kirby (J. Amer.
Cem Soc., 1929, 51, 1571—1576).—The hydro-
carbon, m. p. 119—120°, obtained in small yield in
many reactions involving the use of magnesium
benzyl chloride (cf. A., 1925, i, 802) is now shown to
ke di-jp-tolyl. 1t is also obtained when this reagent
reacts with cupric chloride, azobenzene, or formalde-
hyde, and must, therefore, be present in the reagent
itelf. 1t is probably formed from the free benzyl
radicals, which are the initial products of the reaction
(@ this vol., 179). This is confirmed by the presence
ddi-p-tolyl (0-2% vyield ; also traces of o-tolyl deriv-
atives, oxidised to phthalic acid) in the product from
Megnesium benzyl chloride and hydrochloric acid at

The possibility that the di-p-tolyl might have
aisen from traces of ~-chlorotoluene in the benzyl
chloridce was excluded by a special test. Difficulty
*sexperienced in obtaining a negative Beilstein test
lar chlorine on samples of benzoic acid.

H. E. F. Notton.

Forced reaction between some hydrocarbons
and organomagnesium halides. H. Gitman and
J-A. Leermakers (REC. trav. chim., 1929, 48, 577—
5/9)—No action can be detected between magnesium
benzyl chloride or magnesium ethyl bromide and
«- or tri-phenylmethane when they are refluxed in
benzene, toluene, or xylene under varying conditions,
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almost the whole of the hydrocarbon being recovered
in the pure state. J. W. Baker.

Thermal decomposition of organo-magnesium
alkoxides. D. Ivanov (Compt. rend., 1929, 188,
1259—1260).—A study of the thermal decomposition
of magnesium ethoxy-, n- and wo-propoxy-, iso- and
eri.-butoxy-, g/cZohexyloxy-, and plienoxy-bromides,
and of the M-amyloxy- and benzyloxy-chlorides
shows that the decomposition temperature is 330—
350° for derivatives of primary alcohols, 190—220°
for those of secondary, 140—160° for those of tertiary
alcohols, 380—400° for the benzyloxy-, and 500° for
the phenoxy-derivative. It is suggested that the
initial reaction is a double decomposition between
two molecules of the alkoxide with the formation
of magnesium oxide and halide, the corresponding
ethylcnic hydrocarbon, and the alcohol. These are
actually the principal products, accompanied by poly-
merisation products of the hydrocarbon and traces
of other compounds. The magnesium halide catalyses
the dehydration of the alcohol. R. K. Callow.

Reactions of organic mercury compounds with
organic halides. Il. F. C. Whitmore and E. N.
Thurman (J. Amer. Chem. Soc., 1929, 51, 1491—
1503).—Organic halides have been refluxed with
mercury diphenyl, or di-*-tolyl in toluene, carbon
tetrachloride, or chloroform for 300 hrs., or until
reaction has taken place. The following do hotreact:
ethylidene, benzylidene, and benzoyl chlorides,] dode-
cyl, ethylene and cyclohexyl bromides, tetrachloro-
and hexachloro-ethane, sec.-butyl, allyl, benzyl, and
2 :4 :6-trinitrophenyl  iodides,  benzotrichloride,
phenyl (3-bromoethyl ether, phenyl y-bromopropyl
ether, ethyl dichloroaeetate, methyl a-bromoisobutyr-
ate and a-bromocamphor. The following give with
mercury diaryls arylmercurie halides (1) and tarry
products : bromonitromethane, acetyl iodide, di-
benzoylmethyl bromide, <a- bromoacetophenone,
phenylacetylenyl iodide, and iodoacetonitrile. Ethyl
bromomalonate reacts partly, giving 1, ethyl
malonate, 2)-bromotoluene, and (?) ethyl ethylene-
tetracarboxylate. On the other hand five halides
undergo definite reactions of four types, (a) Di-
phenylmethyl bromide gives with mercury di-p-tolyl,
diphenyl, and di-«-butyl, respectively, diphenyl-~-
tolylmethane (80%), triphenylmethane (90%), and
aa-diphenylpentane (35% of theory). (6) ¢cri.-Butyl
bromide gives almost quantitatively isobutylene, 1,
and toluene. ieri.-Amyl iodide and ethyl a-bromo-
ethane-aap-tricarboxjdate yield similarly trimethyl-
ethylene and ethyl ethylenetricarboxylate, respect-
ively. (c) 9-Bromofluorene with mercury diaryls
gives 9 :9'-difluorenylidene and 1. (d) Stilbene di-
bromide gives stilbene, I, and p-tolyl bromide. Thus,
in general, mercury diaryls react with organic halides
similarly to, but much less readily than other types
of bases. Contrary to the statement of Kharasch
(A., 1922, i, 189), 2 :4 :6-trinitrophenylmercuric
chloride and mercury bis-2 : 4 : 6-trinitrophenyl react
normally with iodine, giving iodo-2 :4 :6-trinitro-
benzene, but no hexanitrodiphenyl.

H. E. F. Notton.

1 :2-Dimethylci/ciopropanes. J. Baudreng-

hein (Bull. Acad. Roy. Belg., 1929, 15, 53—80).—
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1 : 2-Dimethylci/cZopropanes have been prepared from
pS-dibromopentane, obtained by either of the following
processes : (1) Condensation of magnesium methyl
bromide and crotonaldeliyde and decomposition of the
product with water gives a 75% yield of Av-penten-
P-ol, (I), b. p. 122—122-I°/760 mm., d> 0-8962,
nf} 1-4163, but if sulphuric acid is used in the decom-
position of the product a relatively large proportion of
the ether (CHMe:CH-CHMe-)&, b. p. 158—158-5°,
<£* 0-8047, nfl 1-4306 (also prepared by the action of
10% sulphuric acid on the alcohol), is obtained.
Anhydrous hydrogen chloride converts | into (i-chloro-
&v-pent&ne, b. p. 100-5°/771-6 mm.,tZ2D0-9004, A1) 1-4322,
which, since it is readily hydrolysed, is best obtained
by direct distillation of the alcoholic solution without
washing. Hydrogen bromide slowly converts this
into the bromopentcne (also obtained by direct action
of hydrogen bromide on 1), which is very readily
hydrolysed and is converted by further treat-
ment with hydrogen bromide (after distillation to
remove an anticatalyst) into a mixture of py- and
p8-dibromopentanes. A similar mixture is obtained
by the action of hydrogen bromide on the acetate of |
obtained by the action of potassium acetate on the
bromopentene, but with the acetate, b. p. 138-5—
139°/753 mm., d2D0-8962, nf, 1-4163, prepared by the
action of acetic anhydride on I, the main product is
the bromopentinene, further absorption of hydrogen
bromide being extremely slow. By the action of
phosphorus tribromide on | only 69% of rnono-
brominated products are obtained, isomerisation
occurring, since conversion into the acetates yields a
mixture which was not further investigated. By the
action of zinc and boiling 80% alcohol on the mixed
dibromopentanes a mixture of A®-pentene (44% from
the dibromopentanes obtained from the chloropentene,
16% from the mixture obtained from the acetate) and
stereoisomeric 1 : 2-climethylci/cZopropanes, which is
separated by conversion of the former into Py-dibromo-
pentane by the action of bromine in potassium
bromide solution, and distillation of the cyclic hydro-
carbons, b. p. 30—36°. (2) By the action of hydrogen
chloride on aldol.only resins are obtained, and only a
50% yield of [i-chloro-a-butaldehydo results with
crotonaldehyde. (3) Pentane-pS-diol is obtained by
reduction of methyl p-hydroxypropyl ketone (Claisen,
A., 1899, i, 667) with platinum-black and hydrogen,
and hence is converted into pS-dibromopentane and
the dimethylci/cZopropanes. (4) Pentane-p8-diol, ob-
tained by the action of magnesium methyl bromide on
aldol (Franke and others, A., 1907,i, 171), is difficult to
separate from magnesium salts by extraction with
ether, but the product is readily converted directly
by the action of 48% hydrobromic acid into a mixture
of the bromoliydrin and dibromopentane, which yields
a mixture of dibromopentanes by the action of hydro-
gen bromide at 100° since by the action of zinc it
yields a mixture of the ethylenic and cyclic hydro-
carbons. (5) Catalytic reduction of acetylacetone
with platinum-black yields a mixture of pentan-P-ol
and pentane-pS-diol (30%), and with active platinum
containing a trace of iron a mixture of the diol and
methyl p-hydroxypropyl ketone is obtained. Re-
duction with sodium and alcohol, however, gives a
70% vyield of the diol. The dibromopentanes ob-
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tained from this, on treatment with zinc, yield only
1% of the ethylenic derivative, the main product being
1 : 2-dimethylg/cZopropane. By repeated fractional
distillation of the 1 :2-dimetliylcj/c/opropanes, b. p.
30—36°, the two stereoisomeric forms, b. p. 28-8—2%,
dw0-6769,  1-37129, and b. p. 37-2—37-4°, ¢Z°0-6928*
n% 1-38223, respectively, are obtained. The latter
form is more resistant to the action of bromine.
Exaltation of the molecular refractivities for various
wave-lengths are tabulated and discussed.
J. W. Baker.

Oxidation of organic halogen compounds.
C.Courtot and J. Pierron (BU” goc. chim., 1929,
[iv], 45, 286—293).—The oxidation of a-olefinic
secondary chlorides to ketones is related to the
mobility of the halogen in presence of water. Thus,
I-chloro-A2-c//c/ohexene, b. p. 65—66°/40 mm., ob-
tained in 93% yield by the action of dry hydrogen
chloride on Al3dihydrobenzene at —5° to —8&° is
hydrolysed by water at 15°in 48 hrs. and at 60—65°in
75 min. Oxidation with sulphuric acid and sodium
dichromate at 60—65° gives 60% of A--cyc/ohexen-
1-one, b. p. 63°/14 mm. Chlorow/cZoliexane is only
partly (8-7%) hydrolysed at 90—95°, and on oxidation
at 40—45° affords adipic acid. Chlorocyc/opentane is
neither hydrolysed nor oxidised at 50—55° at
90—95° 71% is hydrolysed and oxidation gives
glutaric acid. Similarly 9-chlorofluorenone is neither
oxidised nor hydrolysed at 15°, but at 95—97° is
rapidly hydrolysed, and oxidation affords fluorenone.
S-Chloro-An-liexene, b. p. 65—67°/110 mm., obtained
in SI% vyield by saturating Afi-hexen-S-ol with
hydrogen chloride at 0°, does not combine with
halogen hydride. Hydrolysis is complete in 90 min
at 40° and SI% is hydrolysed in 48 hrs. at 15’
Oxidation at 60—65° gives 55% of A™-hexen-i-one,
b. p. 137—140° (2 :4-dinitrophenylhydrazone. m p.
100—101°), converted by hydrogenation in presence
of platinum-black into ethyl propyl ketone, b. p.
121—124° (semicarbazone, m. p. 112°). y-Chloro-
S-methyl-As-heptene, b. p. 75—78°/53 mm., obtained by
the action of hydrogen chloride on Siretyi-AR
liepten-y-ol at 0°, is readily hydrolysed, 93% at lo-
in48 hrs., 90% at 45—50°in 75 min,, and at 45—50°is
oxidised to “-methyl-i*-hepten-y-one, b. p. 96—9S7
70 mm., 170—172°/735 mm. (semicarbazone, m. p-
167°, 2 : 4'-dinitrophenylhydrazone, m. p. 147°). some
S-methyl-A”-heptadiene being also formed. A™Hexen-
S-one and 8-methyl-A8hepten-y-one do not react with
magnesium methyl iodide at the ordinary temperature,
and accordingly do not exist in the enolic form.
Oxidation of the Aa-sec.-chloride accordingl}r offers an
alternative route for preparing tho Aa-ketone.

R. Brightman.

p-Bromoethylenic derivatives of benzene and
their magnesium organo-compounds. Il- R
Quelet (Bull. Soc. chim., 1929, [iv], 45, 255—274).—
J)-Bromostyrene does not react with magnesium
activated by bromine in ether. With ?)-brom®-
propenylbenzene reaction is incomplete, about 10%
of the bromide being recovered unchanged, and the
normal magnesium derivative undergoes partial con-
densation.  £>-Bromo-Aa-butenylbenzene, “-bromo-
allylbenzene, and p-bromo-Av-butenylbenzene behave
similarly and the yield of magnesium derivative at the
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ordinary temperature as determined by Gilman’s
method (A., 1923, ii, 272) is considerably higher than
that found by Job and Reich’s method. The form-
ation of the complex magnesium derivative is acceler-
ated by heat. On decomposition with water, magnes-
ium f-propenylbenzene bromide affords 43% of
propenylbenzene, b. p. 68°/12 mm., d\ 0-918, n\
1-558 (dibromo-derivative, m. p. 66-5°), and some
pp'-dipropenylbenzene, m. p. 186°, together with a
non-crystalline semi-fluid substance, probably the
decomposition product of the complexmagnesium
derivative. A*-Butenylbenzene, b. p. 80°/12 mm.,
i10-907, n\) 1-550, allylbenzene, b. p. 154°/730 mm.,
and Av-butenylbcnzene, b. p. 65°/12 mm., are similarly
obtainod accompanied by similar uncrystallisable
non-volatile products. About 20% of the jj-bromoallyl
benzene is recovered unchanged.

The following have been prepared from the above
magnesium derivatives by the usual methods :
|)-allylphenol, b. p. 120°/12 mm., 235°/732 mm.,
y-allylbenzoic acid (yield 25%), m. p. 104—105° (silver
salt, dibronio-deriv&tive, m. p. 154°), y-diallylbenzene,
b. p. 94°/12 mm., d" 0-915, n\) 1-526 (tetrabromo-
derivative, m. p. 109°), -p-allylbenzaldehyde (with ethyl
orthoformate, yield 12%), b. p. 113°/12 mm., n)r 1-555
[mnicarbazone, m. p. 197°, 6ro»io-derivative, b. p.
183—195°/15 mm. (decomp.)], jj-propenylphenol,
m p. 93° b. p. 136—137°/12 mm., -p-propenylbenzoic
add (yield 30%), m. p. 215° sublimes above 190°
(silver salt), -p-propenylaUylbenzene, (from magnesium
jj-propenylbenzene bromide and allyl bromide), b. p.
10/—108°/11 mm., d\v 0-918, rtjj 1-559 (tetrabromo-
derivative, m. p. 73°), p-;propenylbenzaldehyde (yield
10%), b. p. 132°/17 mm., ¢i1 1-044, 1-607 (semi-
carbazone, m. p. 230°), and -p-pro-penylphenylethyl-
carbinol, m. p. 57°, b. p. 143—145°/11 mm. (-phenyl-
urethane, m. p. 235—236°), which on dehydration with
phosphoric anhydride in benzene affords ji-dipropenyl-
berzere, m. p. 63—64°, b. p. .123—125°/12 mm.
(feira&romo-derivative, m. p. 168—169°). Comparison
of the j»-diallyl-, p-dipropenyl-, and 77-allylpropenyl-
benzene shows that under 12 mm. migration of the
double linking from the {3 to the ”-position raises the
b. p. by;15°. The low m. p. of the totrabromo-
derivative of jj-allylpropenylbenzene is attributed to
disymmetry of the molecule and is not really an
exceptionto the rulethat the bromides of Aa-derivatives
have higher m. p. than the bromides of the As-
derivatives. R. Brightman.

2-Methyluaphthalenes. 11l. K. Dziewonski
ad A Wuliffsohn (Bull. Acad. Polonaise, 1929, A,
143—148).—Sulphonation of 2-methylnaphthalene
with an equimolccular quantity of chlorosulphonic
add in nitrobenzene at 30—40° gave 2-methylnaph-
Mene-8§-sulplionic acid (sodium salt; chloride, m. p.
96°; amide, m. p. 172—174°; anilide, m. p
182-164°). Its constitution was established by
conversion into 7-methyl-a-naphthol, m. p. 109—111°
[ocetate, m. p. 39—41°; 020-derivative with "~-nitro-
anilino, m. p. 250° (decomp.)], by fusion of the sodium
salt with potassium hydroxide. A.l. Vogel.

2:3- and 1 :4-Dinitronaphthalene. L. K.
Chudozilov (Coll. Czech. Chem. Comm., 1929, 1,
302—305).—See A., 1927, 49.
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Pyrogenic decomposition of the perhydrides of
fluorene and acenaphthene under pressure of
hydrogen. M. A. Orilov and M. A. Belopolsky
(Bor., 1929, 62, [J]], 1226—1234).—Hydrogenation of
fluorene at 210—230°with initial pressure 60—70 atm.,
twice in presence of nickel oxide, and.then in that of
a mixture of nickel oxide and hopcalite (mixture of
oxides of silver, manganese, copper, and cobalt),
affords a complex mixture of products. Treatment of
the mixture at 380°/70—75 atm. initial pressure leads
to the gasification of about 32% of it and the pro-
duction of monocyclic and, probably, dicyclie naph-
thenes. The presence of perhydroindenes in the
fractions of higher b. p. is established by then* con-
version when passed through a tube heated at 750°
into indene, cycZopentadiene, naphthalene, and
chrysene; under similar conditions, these products
are obtained also from perhydroindene. When
distilled with aluminium chloride, fluorene affords coke
and diphenyl.

Perhydroacenaphthene is remarkably stable to-
wards heat, but, at about 450° yields gases and
petroleum hydrocarbons containing benzenoid com-
pounds. When passed through a tinned iron tube
at 650° it gives ethylene and propylene, cyctopcnta-
diene, toluene, indene, and methylindene. The
presence of indenes in coke-oven tar and primary tar is
probablydue to the decomposition of fluorene hydrides,
the presence of which has been established in coal.

H. Wren.
itieso-Derivatives of anthracene and dianthryl.
V. I. Minaev and B. P. Fedorov (J. Russ. Phys.
Chem. Soc., 1929, 61, 143—150).—Sodium sulphite
and 9-nitroanthracene react to form sodium anthr-
acene-9-sulphonate, which on treatment with alkali
hydroxide yields anthranol, and 9-anthramine o011
heating with ammonia in a sealed tube. Sodium
dianthryl 9-sulphate is also obtained as a by-product,
which can be easily reduced to the parent hydrocarbon,
dianthryl; hydrolysed to give 9-hydroxydianthryl, and,
on heating with ammonia in a sealed tube, made

to yield 9-dianthrylamine, m. p. 305° (deeomp.).

M. ZVEGINTZOV.

[Pyrogenic decomposition of chrysene under
pressure of hydrogen.] N. Oritov and N. Lichat-
sohev (Ber., 1929, 62, \B\, 1378; cf. this vol., 549).—
A correction. H. Wren.

Perylene and its derivatives. XXII. A. Zinke
and N. Schniderschitsch (Monatsh., 1929, 51, 280—
284).—Catalytic reduction of perylene with hydrogen
and palladisedcharcoal in acetic acid at 990—21000 mm.
yields octahydroperylene (1), m. p. 159—161°, whilst

firr by extraction of the residual catalyst
2 with acetic acid hexahydropeiylene
|CH2 (Zinke and Unterkrouter, A., 1920,
JcH2 i, 541) is obtained. Similar reduction

s of perylene-3 : 10-quinone yields the
corresponding hexahydroperylene-3 : 10-

JH2 diol, m. p. 29S—300° (diacetate, m. p.
JCH2 342—343°), whilst from the 1:12-
quinone is obtained hexahydroperylene-

1 :12-diol, m. p. 260° (decomp.) |

acetate, m. p. 192—194°), together with a small quantity
of a substance, in. p. 146—150° (possibly the octa-
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hydrodiol). Similar reduction of perylene-3 : 9-quin-
ono yields an unidentified substance, m. p. 251—253°.
J. W. Baker.
Nitration of bromoanilines in sulphuric acid.
R. Luke§and J. Fragner (Coll. Czech. Chem. Comm.,
1929, 1, 294—301).—Nitration of o-bromoaniline in
concentrated sulphuric acid yields 6-bromo-ra-nitro-
aniline. m-Bromoaniline, under the same conditions,
yields 3-bromo-jp-nitroaniline, m. p. 175—176°, accom-
panied by 5-bromo-o-nitroaniline, m. p. 151—152°, in
small quantity. The constitution of 3-bromo-|j-
nitroaniline is confirmed by bromination to 2:3:6-
tribromo-p-nitfoaniline, m. p. 159°, by conversion
into 2 :4-dibromonitrobenzene, m. p. 61°, and by
conversion into o-bromonitrobenzene, m. p. 44—45°
(lit. 41°), by the action of nitrous fumes. 3-Bromo-
j)-nit»oaniline has also been prepared by the nitration
of m-bromoacetanilide and converted into 2:3:6-
tribromo-jD-nitroanilinc as described by Claus and
Wallbaum (A., 1898, i, 18), who give m. p. 172° and
131°, respectively. R. K. Callow.

Transformation of phenylnitroamines into
nitroanilines. 1. A. E. Bradfietd and K. J. P.
Orton (J.C.S., 1929, 915—921).—The isomeric change
of aromatic nitroamines into nitroanilines under the
influence of mineral acids in aqueous or aqueous acetic
acid media (cf. Orton and Pearson, J.C.S., 1908, 93,
725; Orton, Reed, and Thomas, Brit. Assoc. Reps.,
1912, 117 ; Chem. News, 1912, 106, 236) has been re-
examined. Quantitative measurements (using a
colorimetric method) of the velocity of transformation
of the nitroamines derived from 2 :4-dichloro- and
2 :4-dibromo-aniline, and 3-bromo-j;-toluidine, in
50% and98%acetie acid media,show that although the
appropriate nitroaniline is the main product, by-pro-
ducts arise, one of which is a substance capable of
diazo-coupling with a phenol. The formation of the
nitroaniline and by-products proceeds as a reaction of
the first order and no stoicheiometrical relation exists
between the proportions of the products; the ratio
varies with the experimental conditions, but in general
has the same value for equivalent concentrations of
different catalysing acids. By contrast with the
chloroamine transformation (A., 1928, 628), the anion
of the acid catalyst is not fundamentally concerned
in the reaction, and the chlorination of an anilide
by the chloroamine of another finds no complete and
simple parallel, although it is sometimes possible for
the nitro-group to migrate from a nitroamine to a
carbon atom of another aniline or anilide. The
catalytic behaviour of nitric acid for the transform-
ation is anomalous, but this is not due to nitration
effects. The results confirm the preliminary work
(loc. cit.), and are in harmony with the view that an
intramolecular process is the essential part of the
transformation.  3-Bromo-">-tolylnitroamine, m. p.
65°, was prepared from 3-bromo-"-toluifline by nitra-
tion with nitric acid (d 1-50) in acetic acid and acetic
anhydride at 0°, and separated from the accompany-
ing 3-bromo-5-nitro-j3-tolylnitroamine by addition of
three-quarters of the calculated quantity of iV-hydro-
chloric acid; 2 :4-dichlorophenylnitroamine and
2 : k-dibromoplienylnitroamine, m. p. 77°, were ob-
tained by the method of Orton (J.C.S., 1902, 81, 806;
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A., 1907, i, 205). These nitroamines are highly sensi-
tive to light. C. W. Shoppee.

Pyridine as catalystin production of dimethyl-
a-naphthylamine. F. G. Germuth (J. Amer.
Chem. Soc., 1929,51,1555—1557).—Addition of 4 cc.
of pyridine to each g.-mol. of a-naphthylamine in-
creases the yield of dimethyl-a-naphthylamine obtain-
able by treatment with methyl sulphate (2 mols.) and
40% sodium hydroxide from 51-3% to 65-8%. Larger
amounts produce no further increase.

Il. E. F. Notton.

Constitution of Bandrowski's base. J. J
Ritter and G. H. Schmitz (J. Amer. Chem. Soc,
1929, 51, 1587—1589).—The constitution assigned by
Bandrowski (A., 1889, 973; cf. Erdmann, A., 1904, i,
77S, 935) to the base, m. p. 238°, obtained by oxidis-
ing £>-phenylenediamine with potassium ferricyanide
is confirmed by the observation that 1 mol. of the
base, when oxidised with lead peroxide and 25%
sulphuric acid, yields 1 mol. of p-benzoquinone. A
compound analogous to that formed from /p-toluidine
(Green, J.C.S-, 1893, 63, 1395) should give 2 mols. of
quinone. H. E. F. Notton.

Reduction of esters of benzeneazohydroxy-
benzoic acids. E. Puxeddu (Gazzetta, 1929, 59,
212—218).—Reduction of an alkyl benzeneazophenol-
carboxylate involves, in addition to the loss of the
benzeneazo-group, the removal of the alkyl group.
Thus methyl 5-benzeneazosalicylate (Limprieht, A,
1891, 1036) (methyl etlier, m. p. 66°) is reduced by
phenylhydrazine or by tin and hydrochloric acid to
5-aminosalicylic acid, which is also obtained from
ethyl 5-benzeneazosalicylate, m. p. 100° (methyl eter,
m. p. 64°), or from the phenyl ester, m. p. 149°.

E. W. WGNAU.

Stereochemistry of aromatic compounds.
VIII. Optically active heterocyclic compounds
and azo-dyes of the dinaphthyl series. R. Kuhn
and P. Gordeinger (Annalen, 1929, 470, 183—200;
cf. Mascarelli, this vol., 181).—Azo0-2 : 2-naphthalene
is reduced by stannous chloride and alcoholic hydrogen
chloride (cf. Jacobsen, A., 1922, i, 589) to 2 :2'-di-
amino-1 : I'-dinaphthyl (I), m. p. 193° (corr.). Wen
| is treated with cZ-camphorsulphonic acid in alcoholic
chlorobenzene, d-2 :2'-diamino-1 : I'-dinaphthyl d-
camphorsulphonate, m. p. 243° (corr.), [ajfi +491-8° in
pyridine, separates, d-2 :2'-Diamino-Il :V-dinaph-
thyl (11), m. p. 242-5—243° (corr.), [a]|J +149-5° in
pyridine, exhibits Zcevo-rotation ([ajjj —30°) in N-
hydrochloric acid. The Y-isomeride (II1) has m. p-
243°, [a\> +46-8° in 2A7-hydrochloric acid. Resolu-
tion of I is not readily effected with a-bromo-~-cam-
phorsulphonic acid. Condensation of 6 : 6'-diamino-
di-o-tolyl (Meisenheimer and Horing, A., 1927, 766)
with benzil at 180—200° affords a condensation pro-
duct, m. p. 213° (corr.) : the corresponding substances
from I, I, and 111 have m. p. 277-5° (corr.), yielding
a turbid liquid which becomes clear at 291-5°, m. p-
295°, [a]]} —1910° in pyridine, and m. p. 281° [aJu
+823-4° in pyridine, respectively. The dibenzylidene
derivative of Il has m. p. 146° (corr.), [a]f? +129° in
pyridine, —130° in sulphuric acid, whilst the con-
densation product with dinitrobenzil has m. p. 335,
[aP1—1611° in pyridine. Acetylation of an optically



ORGANIC CHEMISTRY,

impure specimen of 111 with acetic anhydride and
pyridine gives a diacetyl derivative, nr. p. 237°, [ajg
+151°6° in acetic acid, which when reduced with
hydrogen in presence of platinum oxide and acetic
acid, yields an inactive product. Similar results are
obtained with the diacetyl derivative, [a]fi —92° in
acetic acid, and the benzil condensation product, of
Il. Racémisation of Il is not effected by heating
with iY-hydrochloric acid at 100°, but at 135° some
optically inactive naphthocarbazole, m. p. 157°
(Mcisenheimer and Witte, A., 1904, i, 193) (picrate,
m p. 221°), is formed. When Il is diazotised and
coupled with resorcinol, a deep-red aze-dye,
CPH204N4, darkens and decomp. about 300°, [a]gjjj
—1730° in pyridine, is obtained. The rotation-dis-
persions of most of the above optically active com-
pounds, for different wave-lengths, are given.
H. Burton.

Volatility and structures of azides and ali-
phatic diazo-compounds. N. V. Stdgwick (J.C.S.,
1929,1108—1110).—Comparison of the b. p. of azides
and aliphatic diazo-compounds with the correspond-
ing halides and nitro-compounds, shows that the b. p.
ofthe former lie near those of the bromides, or between
these and the iodides (cf. Forster and Newman, ibid.,
1910, 97, 2572), whilst the b. p. of the latter lie
very near those of the chlorides. The open-chain
formulz R-N!N—N, R2C:N—N, contain semi-polar
double linkings, the presence of which always causes
arise in the b. p. ; the b. p. would therefore be ex-
pected to lie hear those of the nitro-compounds rather
than the chlorides or bromides. The results appear to
indicate that the ring formula should be retained for
both azides and diazo-compounds. C. W. Shoppes.

Constitution of normal diazotates and diazo-
hydrates. A. Hantzsch (Ber., 1929, 62, [B],
1235—1241).—The observation of Cainbi and Szegb
(A, 1928, 1369) that the absorption curves of normal
and iso-diazotates are differentiated by the presence
or absence of a characteristic band has been anti-
cipated by Hantzsch and Lifschitz (A., 1912, ii, 1116),
who have been led to the conclusion that the light
absorption of the azo-group in azo-compounds
R-N:N-R and particularly in the isomeric diazo-com-
pounds, Ar-N2-SO3H, .Ar*N2*CN, and Ar*N2*OMe, is
s unusually variable that no certain interpretation
with regard to constitution can be based on the
absorption curves. Cambi and Szeg6’s assertion
that “ normal arid ?so-diazotates cannot possibly be
stereoisomerides ” is without foundation and their
method of determining constitution by optical means
leads to untenable conclusions when applied to other
azo-compounds such as tolueneazodimethylamine and
potassium hyponitrite. Reply is made to Angeli (A,
188 1129). H. Wren.

Introduction of the triphenylmethyl group
into phenols. 1. D. V. N. Hardy (J.C.S., 1929,
1000—1011).—Phenols and phenolic ethers fall into
three groups according to their behaviour towards
anacetic-sulphuric acid solution of triphenylmethyl-
carbinol (the Baeyer-Villiger reaction). Those which
condense (Group 1) include phenol, anisole, phenetole,
o-cresol, o-tolyl methyl ether, o-tolyl ethyl ether,
w-cresol, pyrocatechol, guaiacol, veratrole, resorcinol
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and its dimethyl ether, quinol, pyrogallol and its
trimethyl ether, thymol, a- and (3-naphthol; those
which reduce the carbinol to triphenylmethane (group
I1) include p-cresol, p-tolyl methyl and ethyl ethers,
m- and p-chlorophenol, quinol dimethyl ether. To
group Il1, those which do not react, belong o- arid
p-nitrophenol; picric acid, o and p-nitroanisole,
salicylic acid, methyl salicylate, triehloroplienol, tri-
chloroanisole, tribromophenol. o-Chloro- and o-
bromo-phenol exhibit anomalous behaviour, con-
densing and yielding triphenylmethane simultane-
ously. Mechanisms for the Baeyer-Villiger reaction
suggested by the author (with Boyd, A., 1928, 516)
and by van Alplien (ibid., 57) are discussed. It is
considered that the primary reaction is between the
triphenylmethyl cation and the undissociated phenol,
since phenolic ethers react similarly to phenols. It
is suggested that the formation of triphenylmethane
by members of group Il is preceded by elimination
of triphenylmethyl as the anion from an intermediate
complex, and the natui'e of the subsequent oxidation
products, in particular those derived from p-cresol,
is discussed. A number of reactions which appear
to involve the triphenylmethyl anion are instanced.
In general, the triphenylmethyl group enters the
nucleus para to hydroxyl or methoxyl, but occasion-
ally o-substitution occurs. Contrary to the statement
of Schorigin (A., 1928, 59), di-triphenylmethylation
has been observed for a-naphthol and 1 :3-dimethoxy-
benzene. The preparation of the following tetra-
phenylmethanes is described : 4-ethoxy-, m. p. 191°
converted by boiling acetic-hydriodic acid into
4-hydroxy-; 3:4-dihydroxy-, m. p. 262° (cf. lit.);
3 :4-dimethoxy-, in. p. 170° (lit.), converted by
acetic-hydriodic acid into the foregoing hydroxy-
compound ; 2 :4-dihydroxy-, m. p. 268° (decomp.)
(lit.); 1:3-dimethoxy-, m. p. 180° (lit.), together
with 1 :3-dimethoxy-4: : Q-bistrijihenylmethylbenzene,
in. p. 271°; 3 :4 :5-trihydroxy-, in. p. 255° (decomp.)
after darkening at 230° (compound +2COMe2);
3:4: 5-trimethoxy-, m. p. 178°; i-hydroxy-2-methyl-5-
isopropyl-, which is dimorphous, a-form, m. p. 106—
107°, fi-form, in. p. 157°; S-chloroA-hydroxy-, m. p.
193-5°, together with triphenylmethane (I), m. p.
93°; 3-bronio-i-hydroxy-, m. p. 186—187°, together
with |. Guaiacol yields a mixture of 4-hydroxy-3-
methoxy- and 3-hydroxyr-4-methoxy-tetraphenyl-
methanes hydrolysed by acetic and hydriodic acids to
3 :4-dihydroxytetraphenydmethane, m. p. 262°. a-
Naphthol affords 4,-triphenyhnethyl-a-naphthol, m. p.
204—204-5° (compound + IEtOH), together with 2 : 4-
bistriphenylmethyl-lI-naphthol, m. p. 235—236°; 3
naphthol gives \-triphenylmethyl-$-naphthol, m. p.
228°. ra-Chloro- and ~-chloro-phenol, quinol di-
methyl ether, p-tolyl ethyl ether, and "p-tolyl methyl
ether all give | as the sole identifiable product: the
yield is 98-4% in the last case. p-Cresol yields |
together with an acidic substance, isolated as a brown,
amorphous powder, shrinking about 85°, and melting
at 100—110° (decomp.). o-Tolyl ethyl ether affords
i-ethoxy-3-methyltetraphcnylmelhane, m. p. 144° (cf.
van Alphen, A., 1927, S67), also obtained synthetically’
as follows : triphenylcarbinol and o-toluidine were
condensed with acetic and hydrochloric acids, and the
product was hydrolysed to 4-amino-3-inethyltetra-
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phonylmethane; the diazonhim sulphate of the latter,
when treated with boiling ethyl alcohol, gave the above
ethoxy-compound, m. p. 143°. By the Sandmeyer
reaction, the foregoing diazonium sulphate affords
4-chloro-3-methyltetraphenylmethanc, m. p. 160°.
o-Diphenylenephenylcarbinol condenses witli phenol
to vyield o-diphenylene-4-hydroxydiphenylmethane
(lit.), converted by acetic-hydriodic acid into o-di-
phenylenephenylmethane, in. p. 145°. Diphenylyldi-
phenylcarbinol similarly affords diphenylyl-i-hydroxy-
triphenylmethane, m. p. 183° also prepared from di-
phenylyldiphenylmcthyl chloride and phenol ; it is
stable toward acetic and hydriodic acids.

The stability of tetrarylmethane derivatives (cf.
Boyd and Hardy, loc. cit.) has been further investi-
gated, and a tabular summary is given. The decom-
positions mentioned are analogous to those of 2-hydr-
oxytriphenylmethane (Schmidt, Diss., Heidelberg,
1898) and of the hexamethyl ether of phloroglucinol-
phthalein (A., 1928, 884), and afford additional
evidence of the reversibility of the Baeyer-Villiger
reaction. C. W. Shoppee.

Germicidal action of hydroxydiaryl sulphides.
G.E. Hitbert and T. B. Johnson (3. Amer. Chem.
Soc., 1929, 51, 1526—1536).—-Methoxydiphenyl
sulphide, b. p. 194—195°/13 mm., prepared by modi-
fications of (a) Hinsberg’s (A, 1903, i, 251; 1908, i,
S75; 1909, i, 6) and (6) Ziegler’s (A., 1890, 1292)
methods, is converted by a mixture of 48% hydro-
bromic acid and acetic anhydride at 80—90° into
£>-hydroxydiphenyl sulphide (115), m. p. 50—51°, b. p.
164—165°/3 mm. (p-nitrobenzoate, m. p. 74—75°), and
by 21% hydrobromic acid in glacial acetic acid at 60°,
or by boiling 45% aqueous hydrobromic acid into
diphenyl disulphidc and p-bromophenol. The new
phenol may also be obtained directly from benzene-
sulphinic acid and phenol [cf. (a)], or from magnesium
2>-anisyl bromide and chlorothiolbenzene, but not
froni”-liydroxybenzenediazonium chloride and sodium
phenyl sulphide. o0-Methoxy-, b. p. 150—152°/3 mm.;
m-methoxy-, b. p. 156°/4 mm., diphenyl sulphides, and
\>-methoxyphenyl p-tolyl sulphide, m. p. 45—46°, b. p.
1S1—182°/4 mm., prepared by method (6), are de-
methylated to o-hydroxydiphenyl sulphide (33), b. p.
140°/3 mm. (-"-nitrobenzoate, m. p. 72—73°); m-hydr-
oxydiphenyl sulphide (68), b. p. 159—161°/3 mm.
(p-nitrobenzoate, m. p. 103°), and -p-hydroxyphenyl
p -tolyl sulphide (50), m. p. 67—68° b. p. 178—180°/

mm. A new method, probably of general applica-
atlon for preparing dlphenyl sulphide is by decom-
posing the yellow intermediate product from benzene-
diazoniuin chloride and sodium phenyl sulphide at
5° with copper powder. p-Methoxydiphenylsulphone
is demethylated to p-hydroxydiphenylsulphone (< 10),
m. p. 136—137°. The high phenol coefficients (given
in parentheses) and low toxicities of the hydroxydi-
phenylsulphides are noteworthy. H.E.F.Notton.

Esters of hydrogenated aromatic alcohols
[c»/c{ohexyl stearate]. R. H.van Schaack, jun.—
See B., 1929, 427.

Manufacture of condensation product from
m-cresol and acetone [2 :2'-dihydroxy-4 :4'-di-
methyl-fifl-diphenylpropane]. Schering-Kahl-
baum A.-G. and H. Jordan.—See B., 1929, 467.
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Reactivity of the nitro-group in 4 :5-dinitro-
veratrole towards sodium methoxide at 3°
and 45°. A. H. Parijs (Rec. trav. chim., 102,
48, 560—563).—The velocity of the bimolecular
reaction between 4 :5-dinitroveratrole and sodium
methoxide has been determined at 35° and 45° by
titrating the unchanged sodium methoxide with acetic
acid. The bimolecular velocity coefficients at 35° and
45° are, respectively, 0-0029 and 0-0088 min.-1 The
corresponding values for o-dinitrobenzene (cf. Steger,
A., 1899, i, 745, whose values need to be halved)
aro 0-0242 and 0-0695, respectively, hence the intro-
duction of two methoxy-groups into o-dinitrobenzcne
retards the reaction with sodium methoxide to a
greater extent than does the introduction of a single
methoxy- or ethoxy-group in the 5-position in
I-chloro-2 : 4-dinitrobenzene. The solubility of 4: &
dinitroveratrole in absolute methyl alcohol at 15,
25°, 35° and 45° is, respectively, 7-66, 10-54, 1821,
and 24-95 g. per litre. J. W. Baker.

Hydroxy-p-orcinol [2:3: 5-trihydroxy-p-xyl-
ene]. Y. Asahina and E. Isnhibashi (Ber., 192,
62, [5], 1207—1208 ; cf. this vol., 818).";-Xylo-
quinone is converted by acetic anhydride and con
centrated sulphuric acid into hydroxy-fi-orcinol tri-
acetate, m. p. 10S°, from which hydroxy-fi-orcinol, m p.
158°, is derived ; the corresponding Iribenzoale has
m. p. 156°. H. Ween.

Hoesch synthesis of phenolic ketones. Il
Condensation of arylglyoxylonitriles with
phloroglucinol. W. Borsche, C. Walter, ad
J. Niemann (Ber., 1929, 62, [B], 1360—1366).—Con
trary to the observations of Marsh and Stephen (A,
1925, i, 1158), the condensation of arylglyoxylonitriles
with phloroglucinol leads to the formation of inino
lactones, < H),CH! CCNH1-V ffi:

Treatment of a solution of benzoyl cyanide (1 nol)
and phloroglucinol (2 mols.) in ether with hydrogen
chloride affords 2:4:6:2': 4" 6'-hexahydroxytri-
phenylacetiminolactone (I; Ar=Ph), m. p. 286—
287° [monohydrate; hydrochloride, m. p. 2152
(decomp.); penta-acetale (also dihydrate), m. p.
181°]. Similarly, 4-methoxybenzoyl cyanide yields
2:4:6 :2':4": 6'-hexahydroxy-A"-methoxytriphenyl-
acetiminolactone (I; Ar=0Me-CsH4), m. p. 259—23F
after blackening (also monohydrate). 4-Chlorophenyl-
acetonitrile and ~-nitrosodimethylaniline in boiling
methyl alcohol in presence of sodium hydroxide
afford the A-dirnethylaminoanil of 4-chlorobenzoyl
cyanide, m. p. 146—174°, converted by oiV-hydro-
chloric acid into 4-chlorobenzoyl cyanide, b. j)- 117—
118°/16 mm., m. p. 40—41°, which with phloro-
glucinol  yields 4"-chloro-2 :4:6 :2' :4": 6"-hexa-
hydroxylriphenylacetiminolactone (I, Ar=CI,CéH4), de-
comp. 270—280° after blackening (hydrochloride, de-
comp. 235—240° when rapidly heated; penta-acetate,
m. p. 265—267° after softening at 255° and then
darkening). Resorcinol and 4-chlorobenzoyl cyanide
afford i"-chloro-2 : 4 :2': 4'-tetrahydroxytriphenyl-
acetolactone, decomp. 276° after becoming red.
4t-Chloro-oximinoacetophenone, m. p. 158—160°
from 4-chloroacetophenone and jsoamyl nitrite, is con-
verted by acetic anhydride into 4-chlorobenzoic acid.
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Similarly, i-bromo-oximinoacetophenone, m. p. 161°,
yields 4-bromobenzoic acid. H. Wren.
Configuration of inactive inositol. S. Poster-

nak and T. Posternaic (Compt. rend., 1929, 188,
1296—1298).—The synthesis of ¢-inositol by Wieland
and Wishart (A., 1914, i, 953) did' not decidc its
stereochemical structure; the preparation of a
leevorotatory tetraphosphoric acid of the substance
(A, 1928, 271) showed, however, that it could not
have the structure and the optical inactivity
of the monophosphoric acid (Anderson, A., 1914, i,
1191) excluded the structure The action of
fuming nitric acid on a mixture of inositol-mono- and
-di-phosphoric acids gives a product of the compo-
sition of a tartaric acid phosphate, which is hydro-
lysed to r-tartaric and mesotartaric acids; since the
structure iff contains only trans-hydroxyl groups,
it is now excluded. Further, the oxidation of
inositol by alkaline potassium permanganate at 0°
gives, in addition to trihydroxyglutaric and tetra-
hydroxyadipie acids, allomucic acid [new m. p. 176°
(decomp.), identical with a specimen prepared from
mucic acid and freed from the latter by treatment
of the aqueous solution of the ammonium salt with
alcohol]; the only remaining structure for inositol
consistent with this is —jy—,
i.e. (I). Anderson’s mono-
phosphoric acid is accord-
ingly J—-inositol-3(or  6)-
phosphoric acid, and the
Z-diphosphoric acid contains
its second phosphoric acid
group on a 1, 2, 4, or 5
carbon atom. To form alio-
mucic acid, the ring opens at the 5,0 or 6,1 linking;
other products are probably formed by ring-fission
elsewhere. It is suggested that natural inositol
should be considered as a reserve carbohydrate which
byits special configuration can break down to various
substances, according to the point of ring-fission as
determined by the positions at which phosphoric
acid is attacked. E. w. Wignall.

Synthesis of isomeric ephedrines and their
homologues. W. N. Nagai and S. Kanao (An-
nalen, 1929, 470, 157— 1S2).—Benzaldchyde con-
denses with nitroethane in presence of 25% aqueous
potassium hydrogen carbonate, yielding fi-nilro-a-
yhenylpropyl alcohol, b. p. 123— 124°/4 mm., reduced
by zinc dust and 25% acetic acid to $-hydroxylamino-
*-phenylpropyl alcohol, m. p. 7S—79°. Treatment
of this with aqueous formaldehyde affords the methyl-

tnmilrone, OH-GIIPh-CHMe-N”~11-, m. p. 100°

reduced by zinc dust and acetic acid to a mixture
ojZZ-ephedrine (1), m. p. 75° [hydrochloride, m. p.
187—188°; chloroplatinate, m. p. 199°; chloroaurate,

112—113°; N-p-nitrobenzoyl derivative, m. p.
162°; quaternary ammonium iodide, Ci2H200NI,
M p. 228—229°, from | (1 mol.) and methyliodide
(45 mois.)], and eZZ-isoephedrine (1), m. p. 118°
[hydrochloride, m. p. 164°; oxalate, m. p. 218° (de-
comp.); chloroaurates, m. p. 117° and 194°; copper
oxide compound, 2C10H 150N,Cu0O,2H20, m. p. 129°
(decomp.), 1$--p-nitrobenzoyl derivative, m. p. 165—

OH
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166°; quaternary ammonium iodide, C12H200NI,
m. p. 183°, by the action of methyl iodide]. When
| is treated with cZ-tartaric acid in warm methyl
alcohol, l-epliedrine d-hydrogen tartrate (+MeOH),
m. p. 69°, separates on cooling : evaporation of the
residue and further cooling affords d-ephedrine
d-hydrogen tartrate, m. p. 145—146°. Z-Ephedrine,
m. p. 40—40-5°, [a]g —34-69° in water (hydro-
chloride, m. p. 216—217°; N-p-nitrobenzoyl deriv-
ative, m. p. 187—1S8°, [cdf? —51-77° in chloroform,
which on heating with concentrated hydrochloric
acid gives cZ-isoephedrine O-p-nitrobenzoate), is
identical with the natural product from Ma Huang.
¢Z-Ephedrine (hydrochloride, m. p. 216—217°; N-p-
nitrobenzoyl derivative, m. p. 187—188°, [a]* +51-12°
in chloroform) has m. p. 40—40-5°, [a]“ +34-42° in
water. Treatment of Il with aqueous tartaric acid
yields 1-isoephedrine d-hydrogen tartrate, m. p. 178°
(decomp.), furnishing iZ-tsoephedrine, m. p. 118—
118-5°, [aijj, -51-93° in alcohol (hydrochloride, m. p.
182—182-5°, [a]® —61-88° in water; N-p-mZro-
benzoyl derivative, m. p. 177°, [a]fj —140-47° in
chloroform), and purification of the residual base
with /-tartaric acid gives cZ-isoephedrine, m. p. 117—
118°, [a™ +51-87° in alcohol [hydrochloride, m. p.
182—182-5°, [a]* +61-61° in water; oxalate, m. p.
219° (decomp.); N-p-nitrobenzoyl derivative, m. p.
177°, [al'g +140-85° in chloroform], identical with
the natural product.

Reduction of p-nitro-a-phenylpropyl alcohol with
iron and aqueous-alcoholic sulphuric acid below 45°,
or with tin and hydrochloric acid yields a mixture
of dl-norephedrine [$-amino-%-phenylpropyl alcohol],
m. p. 104—105° [hydrochloride, m. p. 194°; sulphate,
in. p. 285—286°; oxalate, m. p. 245° (decomp.);
dioxalate, m. p. 182—183° (decomp.); chloroplatinate,
decomp. 221-5°; chloroaurate; copper oxide compound,
decomp. 169° after darkening at 120°; N-acetyl
derivative, m. p. 135° converted by heating with
concentrated hydrochloric acid into cZZ-nomoeplie-
drine; IS-~p-nitrobenzoyl derivative, m. p. 189°], and
d\-norisoepliedrine, m. p. 71° [hydrochloride, m. p.
169°; sulphate, m. p. 290—291° (decomp.); oxalate,
m. p. 235°; dioxalate, m. p. 171° (decomp.); chloro-
platinate, m. p. 199-5° (decomp.); chloroaurate, in. p.

132—133°; copper oxide compound, m. p. 154°
(decomp.); -acetyl derivative, m. 85—86°;
‘A--"-nitrobenzoyl derivative, m. p. 170°]. Resolution

of these amines is accomplished by d- and Z-tartaric
acids. d-Norephedrine, m. p. 52° [a]d +14-76° in
alcohol [d-hydrogen tartrate (+EtOH), m. p. about
160°, []g (alcohol free) +34-69°; hydrochloride,
m. p. 171—172°, [«]jj +33-4° in alcohol; sulphate
(+2H20), m. p. (anhydrous) 285—286° (decomp.),
[<*)g +31-51°; oxalate, m. p. 245°; chloroplatinate,
m. p. 221-5° (decomp.); chloroaurate, m. p. 188°;
N-p-nitrobenzoyl derivative, m. p. 175—176°, [ajg
+ 49-95° in chloroform, when heated with concen-
trated hydrochloric acid gives Z-nomoephedrine
2>-nitrobenzoate], 1-norephedrine, m. p. about 50°,
[ajg -14-56° in alcohol [I-hydrogen tartrate (+EtOH),
m. p. 160° after sintering at about 130°, [ajg (alcohol
free) —34-46°; hydrochloride, m. p. 171—172°, [a]f?
—33-27°; sulphate (+2H20), m. p. (anhydrous)
285—286° (decomp.), [ajg —31-99°; oxalate, m. p.
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245° (decomp.;; chloroplatinate, m. p. 221° (decomp.);
chloroaurate, m. p. 188°;' N-p-nitrobenzoyl derivative,
m. p. 175—176° [ajg —49-58° in chloroform, con-
verted by treatment with concentrated hydrochloric
acid into cZ-norisoephedrine ~-nitrobenzoate; tri-
methylammonium iodide, m. p. 211—212°, [a],,
—22-23°, obtained also from Z-ephedrine and methyl
iodide], I-norisoephedrine, m. p. 77-5—78° [a]“
—32-64° in alcohol [d-hydrogen tartrate, m. p. 202°
(decomp.); [a'ff —13-39°; hydrochloride., m. p. 180—
181°, [ajg -42-68°; sulphate, m. p. 290—291° (de-
comp.), [a],, —39-99°; oxalate, m. p. 235° chloro-
platinate., m. p. 199°, chloroaurate, m. p. 137—138°;
N --~-nitrobenzoyl derivative, m. p. 199°, [a]fj —105-13°
in chloroform], and d-norisoephedrine, m. p. 77-5—
78°, [a]j5 +33-14° in alcohol [1-hydrogen tartrate, m. p.
202°, [a]“ -)-13-36°; hydrochloride, m. p. 180—181°,
[«OS +42-53°; sulphate, m. p. 290—291° (decomp.),
[“In +40-12°; oxalate, m. p. 235° (decomp.); chloro-
platinate, m. p. 1 9 8 chloroaurate, m. p. 137—138°;
N-p-nitrobenzoyl derivative, m. p. 199-5°, [alg
+104-96° in chloroform; trimethylammonium iodide,
m. p. 216—216-5°, [ajg +36-65°], are described.
When d\-'N-benzoylnorep>hedrine,m. p. 143°, is treated
swith concentrated sulphuric acid, 2 :o-diphenylA-
niethyloxazoline (II1) [picrate (IV), m. p. 140—141°],
results. This is converted by boiling with dilute
hydrochloric or sulphuric acid into d\-nor\soephedrine
O-benzoate [hydrochloride (V), m. p. 220°; sulphate,
m. p. 182° (decomp.); picrate, m. p. 186° (decomp.),
also obtained by crystallising 1V from hot alcohol].
Treatment of V with concentrated sulphuric acid
gives I11; with ammonia., dI-'N-benzotiorisoephedrine,
m. p. 128° is obtained.

Reduction of (3-nitro-a-phenylpropyl alcohol with
zinc dust and 50% acetic acid in presence of 2 mols.
of formaldehyde affords a mixture of dl-metliyl-
ephedrine [$-dimcthylamino-a-'phenylpropyl alcohol],
m. p. 63-5—64-5° (hydrochloride, m. p. 207—208°;
oxalate, m. p. 170—171°;, picrate, m. p. 124—125°;
chloroaurate, m. p. 137°), and dl-methylisoephedrine,
b. p. 135-5° (corr.)/16 mm. df 1-5143
(picrate, m. p. 148—148-5°; oxalate), separated by
means of the difference in solubility of the hydro-
chlorides in acetone. 1-Methylephedrine, m. p. 87—
87-5°, [«]n —29-2° in methyl alcohol [d-hydrogen
tartrate, m. p. 87—88°, [s42 —6-77°; hydrochloride,
m. p. 192° after sintering at 189°, [<? -29-95°;
oxalate, m. p. 187° (decomp.); picrate, m. p. 142°
chloroaurate, m. p. 128—129°;, copper oxide com-
pound, m. p. 86—87°], d-methylephedrine, m. p. 87—
87-5°, [a]$ +29-17° in methyl alcohol [l-hydrogen
tartrate, m. p. 87—SS°, [a],, +6-6°; hydrochloride,
m. p. 192°, [ajp +30-07°; oxalate, m. p. 187°; chloro-
aurate, m. p. 127—128°; methiodide, m. p. 211°, [ajg
+22-1°], d-methylisoephedrine, b. p. 145—145-5°
(corr)/24 mm., m. p. 28—28-5°, <2 0-98566, r%
1-5109, [a]g +48° in methyl alcohol [d-hydrogen
tartrate, m. p. (+2H20) 83-5—84°, (anhydrous) about
150°; chloroaurate, m. p. 127°], and \-methyl\so-
epliedrine, b. p. 145° (corr.)/24 mm., m. p. 25—28-5°,
dv 0-9854, < 1-5108, [a]g -48-34° in methyl alcohol
[I-hydrogen tartrate, m. p. (+2H20) 83-5—84°,
(anhydrous) about 150°; chloroaurate, m. p. 128°;
hydrochloride', oxalate; methiodide, m. p. 216—216-5°,
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[a]f? —36-1°], are described, d- and Z-Methylephe-
drines are also obtained from d- and Z-ephedrines and
methyl iodide. H. Burton.

A homologue of ephedrine. J. Saem and B
Sanchez (Bull. Soc. chim., 1929, [iv], 45, 284—
286).—3>-Tolyl ethyl ketone, b. p. 234—235° (yield
60% from propionyl chloride and toluene in presence
of aluminium chloride and carbon disulphide; d.
Klages, A., 1902, i, 611), is converted by bromination
in benzene in a current of carbon dioxide into abromo-
ethyl -p-tolyl Icetone, m. p. 80° (yield 75%), which
with an 8% solution of methylamine in benzene
affords (yield 45%) p-tolyl a-methylaminoethyl ketore
hydrochloride, m. p. 232° (methiodide, m. p. 19—
200°; picrate, m. p. 170°). By hydrogenation in
presence of platinum-black the latter is converted
into -p-tolyl-a-methylaminoethylcarbinol, b. p. 214°
(hydrochloride, m. p. 222°; methiodide, m. p. 175°
picrate, 179°), which is rather more toxic for rabbit«
than natural ephedrine, but exerts a smaller hyper-
tension (cf. Hyde, Browning, and Adams, A., 198
1143). ' R. Brightman.

Formation of bases from carbonyl compounds.
I11.  Synthesis of rfi-ephedrine and other amino-
alcohols. A. Skita and F. Kjeil [in part, with L
Boente] (Ber., 1929, 62, [B], 1142—1151; cf. A,
1928, 1228; Manske and Johnson, this vol., 441).—
Catalytic hydrogenation of acetonylacetone in pres-
ence of cycZohexylamine and colloidal platinum
affords 2 : 5-dimethyl-N-cyclohexylpyrrolidine, b. p.
100°/16 nun., df 0-8927, rig 1-47339 (picrate, in. p.
111—114°), and c-cyclohexylaminohexan-fi-ol, b p.
153°/21 mm., m. p. 76—77° (picrate, m. p. 76—77.
y-Methylacetylacetone and cycZohexylamine sirilarly
afford  8-cyclohexylami?io-y-methylpe7itan-fi-ol, b. p.
104—106°/1 nnn. (picrate, m. p. 157—159°). Berzoyl-
acetone and methylamine analogously yield the dia
stereoisomeric y-methylamino-a.-phenylbutan-(t-ols (1),
b. p. 155—156°/16 mm., ¢f" 1-0107,  1-52032 (pele
yellow picrate, m. p. 193—194°), and (I1) b. p. 155—
156°/16 mm., (Zfs 1-0079, n”s 1-52298 (dark yellow
picrate, m. p. 118—119°). Benzil and methylamine
give $-meAhylamino-y&-diphe,nylpentan-rj.-ol, b. p. 195—
200°/20 mm., m. p. 134° (hydrochloride, in. p. 250°
acetate, m. p. 144—145°, whilst fi-cyclohexylamino-
u.$-diphenylethan-cL-ol, m. p. 162—163° (hydrochloride,
m. p. 264—265°), is derived from benzil and cyclo-
hexylamine. Methyl propyl diketone and methyl-
amine afford fi-methylaminohexan-y-ol, b. p. 81°/18
mm., m. p. 78° (hydrochloride, m. p. 146—147°), and
4 -hydroxy - 1:4- dimethyl-5-propyl -2 -a-hydroxybutyl-
pyrrolidine, b. p. 154—156°/15 mm. (diacetyl deriv-
ative, m. p. 165—168°/16 mm.). Phenyl methyl
diketone and methylamine give p-methylamino-a-
phenylpropan-a-ol (cZZ-ephedrine), m. p. 75° in 50%
yield. Hydrogenation of (ZZ-ephedrine in presence
of formaldehyde and colloidal platinum gives almost
quantitatively  r-dimethylamino-g.-phenylpropan-'J--ol
(N-methylepliedrine), m. p. 63—64-5° (hydrochloride,
m. p. 205°). Acetylacetone and dimethylamine in
presence of ammonium chloride and colloidal platinum
are hydrogenated to S-dimethylaminopentaii-fi-ol, b. p.
61—62°/1l mm. H. Wren.
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Action of chlorine compounds on cholesterol.
VII. E. Montignie (Bull. Soc. chim., 1929, [iv],
45, 302—304).—lodine trichloride and cholesterol
in ether yield an amorphous substance, m. p. 72—
73° containing no hydroxyl group, apparently a
mixture of an iodo- and a chloro-compound. By the
action of sulphur monochloride at 100°, followed by
treatment with water, a reddish-brown product, m. p.
72—85°, containing 26-37% S, 3-61% Cl, is obtained.
The sulphur is probably present as -CH-SH-, being
eliminated by aqueous potassium hydroxide or con-
centrated nitric acid. In chloroform solution, anti-
mony trichloride after 2 hrs. gives a violet coloration
(cf. Steinle and Kahlenberg, A., 1926, 633). Calcium
chloride gives an additive compound. Stannic
chloride in excess in benzene at the ordinary tem-
perature affords a brown product, m. p. 65—70°
containing chlorine, which gives Licbermann’s re-
action, yields a non-crystalline bromide, and contains
no hydroxyl group. Stannic chloride alone gives the
same product. R. Brightman.

Sterol group. Ill. Acetylation and catalytic
hydrogenation of ergosterol. 1. M. Heilbron
and W. A. Sexton. IV. EXxistence of isomeric
ergosterols. I. M. Heilbron, W. A. Sexton, and
F. S Spring (J.C.S., 1929, 921—926, 926—931).—
Catalytic hydrogenation of ergosterol using palladium-
black in ether at 15° or in alcohol at 70° yields a-ergo-
sfeendl, in. p. 130—131°; the process is selective and
by arrest after the addition of 2 atoms of hydrogen a
good yield is obtained of dihydroergosterol, m. p.
173°, [ajg«, —21-7° (acetate, m. p. 180°) (cf. Windaus
and Briinken, A., 1928, 424). Use of glacial acetic
acid as solvent at 70° affords allo-a-ergostanyl acetate,
m p. 144—145° (cf. Reindel and Walter, A., 1928,
295), hydrolysed by 10% alcoholic potassium hydr-
oxide to allo-a-ergostanol monohydrate, m. p. 144—
145° (cf. Reindel and Walter, loc. cit.).

When a solution of ergosterol in glacial acetic acid
is treated with anhydrous potassium acetate at 100°
for 5—6 hrs. in an atmosphere of carbon dioxide
ergosteryl a-acetate, in. p. 132—133°, is obtained ;
it regenerates ergosterol by hydrolysis with 5%
alcoholic potassium hydroxide. The a-acetate passes
into eigosterol [3-acetate by treatment with boiling
acetic anhydride, or when heated above its m. p., and
by catalytic hydrogenation with palladium-black in
ether furnishes cx-ergostenyl acetate, m. p. 109—110°.
The authors suggest that the third double linking,
which is hydrogenated only in hot glacial acetic acid,
joins two quaternary carbon atoms, since this be-
haviour is reminiscent of that of abietic acid (cf. A.,
192, i, 547; 1925, i, 1419.)

IV.  Homogeneous samples of ergosterol obtained
from two different sources, although possessing
identical m. p. and closely similar optical properties,
hehave differently towards catalytic hydrogenation.
Thus with palladium-black in ether at 15°, Boh-
ringer’s product (I), m. p. 161—162°, [a]« -159-3°,
absorbs 4 atoms of hydrogen to yield a-ergostenol,
m p. 130—131°, [a]-!,, +18-0°, whilst Boot’s product
(1), m. p. 161—162°, [«]EE -171-0°, slowly absorbs
slightly less than 2 atoms of hydrogen. Hydrogen-
ation of 11 is.completed by addition of fresh catalyst,
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yielding a tetrahydro-derivative, separable into
[3-ergostenol, m. p. 114—116° (acetate, m. p. 94—96°),
and a-ergostenol, m. p. 130—131°. Failure to obtain
complete hydrogenation with the first portion of the
catalyst is not due to poisoning, since the same
specimen of catalyst rapidly converted | into a-ergo-
stenol.  Acetylation of either 1 or Il with acetic
anhydride affords products possessing identical m. p.
and specific rotations, provided that the duration of
treatment is the same : with increasing time the m. p.
falls and the specific rotation rises. The difficulty of
hydrogenating | persists after acetylation, but both
I and Il furnish a-ergostenyl acetate, m. p. 109—110°,
*  +6-3° by treatment with palladium-black.
Hydrolysis of the ergosteryl j3-acetate from 11, m. p.
172—174°, with 5% alcoholic potassium hydroxide
affords an ergosterol, m. p. 161—162°, [a];JQ —160-0°,
hydrogenated rapidly and completely in the presence
of palladium-black to a-ergostenol, m. p. 130—131°,
Mewl +19°; the form of the hydrogen-absorption-
time curve is precisely similar to that given by I.
Another specimen of ergosterol, [a]"™d —161-2°,
obtained from Boot’s when treated with twice the
amount of catalyst used to hydrogenate I, absorbed
4 atoms of hydrogen without any marked break at the
dihydro-stage, to yield a-ergostenol, m. p. 129—131°.
C. W. Shokpee.
Zymosterol, a dextrorotatory sterol of yeast.
H. Penau and G. Tanret (Compt. rend., 1929, 188,
1317—1319; cf. following abstract).—Zymosterol
has the formula C27H420 2,H20, i.e., that of a hydroxy-
ergosterol (cf. Maclean, A, 1928, 329); after losing
water above 80° it has m. p. 100—101°, rising after
several resolidifications to 106—108°. In alcoholic
chloroform at 16°thevalues [aU,M+ 60-50;[a]9G-i-39-9°,
[“ldeo +34-8° are found (cf. Maclean); the dispersion
ratio [a]., : [a]M® is thus 1-73 (cf. the value 2-85 for
ergosterol). The iodine value (190—201) confirms
the presence of three ethylenic double linkings; the
acetyl derivative, C2-;H40(OAc)2 lias m. p. 115° [a]D
+20°; the digitonin complex contains 2S-6% of
zymosterol. Zymosterol in acetic anhydride and
sulphuric acid gives the green Liebermann reaction,
with a characteristic blue intermediate stage; the
Salkowsky reaction is negative; with antimony
pentachloride a faint rose coloration is given, and
similarly there is a faint Rosenheim reaction, but these
may be due to traces of ergosterol. Fresh yeast which
contains 0-1—0-15% of ergosterol contains 0-1% of
zy"mosterol. E. W. Wignall.

Physical and biological study of the dextro-
rotatory sterol from yeast [zymosterol]. R.
Fabre and H. Simonnet (Compt. rend., 1929, 188,
1312—1315; cf. preceding abstract).—The ultra-violet
absorption curves of zymosterol show no maximum
from 4500 to 2500 A., and the general absorption is
very much weaker than that of ergosterol ; no change
in the absorption is produced by irradiation in an inert
atmosphere. The antirachitic potency of the irradiated
product is only about 1/100 that of irradiated
ergosterol (this vol., 359) and may be due to contamin-
ation with the latter substance. E. W. Wignall.

Superheating of uniform organic compounds.
V. Aryl naphthenates and the mechanism of
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their transformations. S. Skrattp and 0.
Binder (Ber., 1929, 62, [B], 1127—1138; cf. A,
1927, 659).—Thermal decomposition of the phenyl
esters of cycZopentane-, cycZobutane-, and probably
cj/cZopropane-carboxylic acids resembles that of cyclo-
hexanecarboxylic esters in yielding the corresponding
0-hydroxyphenyl ketones; the sensitiveness of the
compounds to heat increases with diminishing size of
the ring. Introduction of a methyl group in position 1
increases the thermostability and causes ultimate
rupture into phenyl formate and unsaturated hydro-
carbon. The primary fission of phenyl naphthenates
into phenol and a cyclic keten which subsequently
unite to an o-hydroxyphenyl ketone is possible for the
unsubstituted compounds, but not for their 1-methyl
derivatives. When gently warmed, diphenylketen and
phenolaffordphenyl diphenylacetate; athighertemper-
atures, however, nuclear substitution predominates.
The intermediate formation of ketens is established by
use of azobenzene which gives heterocyclic compounds
decomposing at a higher temperature into benzo-
phenoneanil and phenylcarbimide. The hypothesis
that phenyl esters of fatty acids decompose primarily
into phenyl formate and Aa-alkylenes ewhich then yield
acetylene and paraffins does not appear tenable, since
hexadecene affords a dimeride and products of higher
b. p., but not acetylene. Treatment of a phenyl ester
of a naphtlienic acid, C10H j802from Galician petroleum
causes loss of carbon dioxide and union of the residues
with production of an alicyclically substituted benzene,
the behaviour being neither that of a fatty ester nor
that of a nuclear carboxylated naphthene.

The following observations appear new: cyclo-
pentanecarboxylic acid, b. p. 112—113°/14 mm. (by
hydrogenation of cycZopentenecarboxylic acid) and
its phenyl ester, b. p. 137°/13 mm.; o-hydroxyphenyl
cyclopentyl ketone, b. p. 125—135°/13 mm.; phenyl
cyclobutanecarboxylate, b. p. 127°/13 mm.; o-hydroxy-
phenyl cyclobutyl ketone, b. p. 139—140°/15 mm.;
methyl cyclobutanecarboxylate, b. p. 40°/13 mm.;
phenyl oycXopropanecarboxylate, b. p. 117—118°/
13 mm.; 1l-methylg/dohexanecarboxylic acid, b. p.
127—130°/13 mm. {amide, m. p. 67°), conveniently
prepared by oxidation of methylg/cfohexylphenol by
potassium permanganate in alkaline solution; phenyl
1-methylcyclohexanecarboxylate, b. p. 149—150°/
13mm.; phenyl 1-methylcyclopentanecarboxylate, b. p.
137°/14 mm.; phenyl naphlhenate, CleH202, b. p.
161—171°/13 mm.; p-anisyl naphthenate, C17H2j03,
b. p. 198—200°/13 mm.; benzyl o-hydroxyphenyl
keione, b. p. about 165°/23 mm.; m. p. 55°.

H. Wren.

Synthesis of chaulmoogric acid from hydno-
carpic acid. W. M. Stantey and R. Adams (J.
Amcr. Chem. Soc., 1929, 51, 1515—1518).—The
following have been prepared by standard methods
from natural hydnocarpic acid: ethyl hydnocarpate,
b. p. 143—144°/2 mm., 1-4582, df 0-9087, [a]D

+70-5°;, hydnocarpyl alcohol (X-A2-c//cZopentenyl-
undecan-a-ol), m. p. 23° b. p. 144—145°/2 mm.,
df 0-8022, 1-4709, [a]D +75-2° in chloroform;

hydnocarpyl bromide, b. p. 156—157°/2 mm., df
1 0763, 1-4857, [a]D +27-4° in chloroform (cf.
Sacks and Adams, A., 1926, 1137); ethyl hydno-
c'arpylmalonate, b. p. 182—183°/2 mm.,- df 0-9519,
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nf, 1-4601, [a]D 4-25-6° in chloroform, and hydno-
carpylacetic acid (u.-A2-g/cZopentenyltridecoic acid),
which, after purification, is identical with natural
chaulmoogric acid. H. E. F. Notion.

Phenols from chaulmoogric acid and re-
sorcinol. W. S. Hinegardner and T. B. Johnson
(3. Amer. Chem. Soc., 1929, 51, 1503—1509).—Di-
hydrochaulmoogric acid, resorcinol, and zinc chloride
at 120° give dihydrochauhnoogrylresorcinol (4-z-Ccydo-
pentyltridecoylresorcinol, (I) (50% of theory), m. p.
89-5° {oxime, m. p. 169—170°). Chaulmoogryl
chloride (cf. Power and Gornall, J.C.S-, 1904, 85,
855), resorcinol dimethyl ether, and aluminium chloride
in carbon disulphide give 3-hydroxyA-chauhnoognijl-
anisole (1), m. p. 65° [a]* +6-98°, and I-chaul-
moogryl-2 :~-dimethoxybenzene (111), m. p. 46°, [a)jf
+18-8°. Demethylation does not occur at 30—35°,
or when ferric chloride is used in place of aluminium
chloride. Chaulmoogryl chloride with potassium
resorcinoxide in ether gives resorcinol dichaulmoograte,
m. p. 51°, b. p. 270—281°/2—3 nun., [ajg +45-93°,
and with resorcinol in nitrobenzene in presence of
aluminium chloride, i-chaidmoogrylresorcinol (IV),
m. p. 83°, [a],, +1-38° {oxime, m. p. 161°), which isalso
formed in small yield from resorcinol, chaulmoogric
acid, and zinc chloride. By amalgamated zinc and
boiling dilute hydrochloric acid 1 is reduced to
4-v-cyclopentyltridccylresorcinol, m. p. 73—74°; 1l to
3-hydvoxy-4;-'j-A.2-cyclopentenyllridecylanisole, m. p-
47-5° [a]g:+6-15°; 111 to 2 : A-dimethoxy-'i-*-ayAo-
pentenyltridecylbenzene, b. p. 250—252°/2 mm.,,
1-5414, m 0-955, [a]* +9-53, and IV to 4-v-A2qyo-
pentenyltridecylresorcinol, m. p. 6S°, b. p. 245247/
2—3 mm., optically inactive. The new phenols are
only slightly toxic to animals and to B. typhosum-

H. E. F. Notion

Chaulmoogryl-substituted phenols and ethyl-
jn-chaulmoogryloxybenzoate. |. de Santos and
A. P. West (Philippine J. Sci., 1929, 38, 293—298).—
Treatment of 2 :4-dichlorophenol, 2 :4-dibromo-
phenol, quinol, and ethyl m-hydroxybenzoate, re-
spectively, with chaulmoogryl chloride (prepared from
chaulmoogra oil) after subsequent heating and
extraction yielded the following compounds : 2 :4-di-
chloroplienyl chaulmoograte, m. p. 53—55°, 2 :4-di-
bromophenyl chaulmoograte, m. p. 57—60° quinol
ester of chaulmoogric acid, m. p. 54—57°, and ethyl
m-chaulmoogryloxybenzoate, m. p. 56—59°.

B. W. Andebson.

Hydrolysis of nitriles with orthophosphoric
acid. s. C. J. Olivier (Rec. trav. chim., 1929
48, 565—570; cf. Berger and Olivier, A., 1928, 44).
Although 2 :4-dibromobenzonitrile (Montagne, A,
1913, i, 55) is not hydrolysed by boiling™ 92-5%
(crystalline) phosphoric acid, a 90% vyield of 2 : 4-di-
bromobenzoic acid is obtained by heating the nitrile
for 2 hrs. at 160—170° with phosphoric acid to which
has been added sufficient phosphoric oxide to combine
with the water present. J- W. Baker.

Electrolytic reduction of benzoic acid, im
Somi16.—See this vol., 776.

Action of sunlight on the cinnamic acids, and
the salts of ir«its-cinnamic acid. Trimorphism
of c¢/s-cinnamic acid. A. W. K. de Jong (Chem-
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Weekblad, 1929,26,270—275).—An historical survey
is used as the basis of a tentative explanation of the
mechanism of formation of truxillic and truxinic

acids-from the cinnamic acids and the salts. The
trimorphism of the cis-acid is discussed.
S. I. Levy.

Preparation of active sandaraco-pimaric acid
and its derivatives. F. Balas and J. Brzak (Coll.
Czech. Chem. Comm., 1929, 1, 306—314).—By ex-
traction of sandarac resin with warm 1% sodium
hydroxide solution and subsequent fractionation,
I-sandaraco-pimaric acid, C20H3002 m. p. 173° is
obtained in 0-7% yield. The substance resembles
the inactive acid, m. p. 173° isolated by Henry
(J.Cs, 1901, 79, 1144) and Wolff (A., 1907, i, 145).
It has [a]D—18-8° in alcohol, —13-0° in chloroform.
Crystallographic data [F. Ulrich] are recorded. The
sodium, potassium, ammonium, silver, di-d-amylamine,
piperidine, and cinchonidine salts are described. From
the silver salt is obtained the methyl ester, m. p. 69°,
[4, -27-91° in methyl alcohol, df 1-0318, < 1-5207,
[#]D93-29. Crystallographic data [R. Novacek] are
recorded. The ethyl ester, b. p. 177°/0-0 nun., lias
«,, -24-37° in alcohol, df 1-0167, V\12 1-5150, [i?]D

- R. K. Callow.

Oxidation by air of abietic acid. G. Dupont
and J. Dubourg (Bull. Inst. Pin, 1928, 205—207;
Chem Zentr., 1928, ii, 2355—2356).—Atmospheric
oxidation of abietic acid appears to afford a mono-
add glycol with an acetylatcd hydroxyl group, the
plienanthrene group being no longer present, i.e.,
OHA(0H)(0AC),COH. Distillation of the oxidised
abietic acid with sulphur gave small quantities of
retene (from the residual abietic acid) and oily sub-
stances containing neither phenanthrene nor methyl-
phenanthrene. Formulae are proposed.

A. A. Eldridge.

Resin acids. G. Rotrm (Bull. Inst. Pin, 1928,
2+231; Chem. Zentr.,, 1928, ii, 2722).—When
heated in a vacuum (20 mm.) at 190—200°, abietic
add forms dextrorotatory oily products containing
i-pyroabietic acid, which appears to be an isomeride
o abietic acid, and a hydrocarbon, CI0H30, but no
abietic anhydride.  Abietic acid, m. p. 171—173° is
a hydrate, 4C20H3002H20; pyrogenation in a
Tacuum affords the anhydrous acid.

A. A. Eldridge.

Resin acids. G. Rotjin (Bull. Inst. Pin, 1928,
['i'204; Chem. Zentr., 1928, ii, 2555).—Tetra-
iiydroxyabietic acid, m. p. 243—245°, obtained by
oadation of abietic acid (a- —100°) with permangan-

bas [M. Manvtlle] a—43-7°, a,, —51-3°, & —81°.

formic, butyric, and valeric acids and acetone, but
Stpropionic acid, were produced in the oxidation.
A. A. Eldridge.

Mixed glycerides of salicylic acid. I, II.
vHumnioki (Bull. Soc. chim., 1929, [iv], 45, 275—
iv. —283).—I1. Sahcyloyl chloride, from thionvl
‘Moride and sodium salicylate, with aa'-dichloro-
ydrin affords (3-salicyldichlorohydrin, m. p. 46—48°,
identical with the product obtamed by Fritsch and
Uottig (A., 1891, 707), the constitution of which is
aereby confirmed. Attempts to convert the di-
0 orogydrin into the di-iodohydrin with aqueous or

G
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alcoholic potassium iodide at 100—150° or. with
sodium iodide in 15% acetone solution (cf. Finkel-
stein, A., 1910, i, 453) failed. With lead iodide at
140° p-salicyldichlorohydrin yields an oil containing
33-83% of iodine. Esterification of aa'-di-iodohydrin
with salicylic acid in presence of hydrogen chloride
gives an oily product containing excess of iodine.
Salicylic acid and glycerol in a current of dry hydro-
gen iodide at 130°, or sahcyloyl chloride a;nd aa'-di-
iodohydrin, affox-d fi-salicyldi-iodohydrin, d15 2-61.

1. The following p-acyldichlorohydrins have been
prepared by the action of fatty acids on glycerol in
presence of hydrogen chloride (cf. Whitby, A., 1926,
819) : (3-isovaleryl-, b. p. 127—140°/36 mm., dx 1-444,
nfK 1-450; $-lauryl-, b. p. 204r—206°/15 mm., d?'
1-032, 1-4584; (i-hexdyl-, b. p. 140—145°/15 mm.,
ds 1-074, nft 1-4403; fi-myristicyl-, m. p. 27—29°;
j-stearyl-, m. p. 36—37°, and oleyl-, b. p. 260—275°/
15 mm., d-*“994, nfj 1-4754, -dichlorohydrins. Acetyl-
salicyhc acid and glycerol in the same way afford
salicylic acid and aa'-dichlorohydrin. 3-Lauryl- and
oleyl-dichlorohydrin were also obtained by the action
of the acid chloride on aa'-dichlorohydrin. (3Acetyl-
dichlorohydrin, similarly prepared, has b. p. 193—
195°, dM1-281, 1-4542. R. Brightmak.

Electrolytic reduction of salicylic acid. B.
Rtjtovski and A. Korolev (Trans. Sci. Chem.-
pharm. Inst. Moscow, 1928, 177—180; Chem. Zentr.,
1928, ii, 2353)—By Weil’s method, electrolytic
reduction of salicylic acid afforded salicylaldehyde in
a yield of 33% of the theoretical. If magnesium
butyrate is added in order to avoid sparking and
explosion of the benzene, the chief product (45% of
the theoretical) is saligenin. Tesh and Lowy’s
method gave unsatisfactory results.

A. A. Eldridge.

Condensation of aromatic aldehydes with
glycine and acetylglycine. H. D. Dakin (J. Biol.
Chem., 1929, 82, 439—416).—The reaction between
glycine and an aromatic aldehyde in presence of
acetic anhydride is complicated by the tendency to
the formation of the iV-a.rylidene derivative of glycine
(for which an alternative ring structure is proposed).
It is accordingly found that improved vyields of the
azlactones of a-acetamidocinnamic acid and homo-
logues are obtained using acetylglycine. Benzylidene-
glycinc, from glycine with a large excess of benzalde-
hyde in presence of acetic anhydride, has m. p. 207°
after darkening at 180°. Glycine is conveniently
acetylated by warming in suspension in acetic acid
with the theoretical amount of acetic anhydride.
Acetylglycine was condensed with benzaldehyde to
give the azlactone of a-acetamidocinnamic acid; with
salicylaldehyde to give the azlactone of o0-acetoxy-
a-acetamidocinnamic acid, m. p. 203—205°, yielding
on treatment with alkali and acidification <x.-acetamido-
coumarin, m. p. 203—204°; with ~-hydroxybenz-
aldehyde, yielding the azlactone and acid obtained
by Bergmann and Stern (A., 1926, 743); with
piperonal to give the azlactone of a.-acetamido-
piperonylic acid, m. p. 183—184° (acid, m. p. 220—
221°); with jo-nitrobenzaldehyde to give the azlactone
of a-acetamido-'p-nitrocinnamic acid, m. p. 185—186°
(acid, m. p. 234—235°). C. R. Harington.
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Isomerism among 9-substituted fluorenes ?
A. Kriegl [with E. Thomae] (Ber., 1929, 62, [22],
1327—1335).—Fluorenone is reduced by zinc dust
and boiling acetic acid to a mixture of fluorenyl
alcohol, m. p. 156°, and fluorenopinacol, m. p. 190—
192° (cf. Gomberg and Bachmann, A., 1927, 245),
with small amounts of 9-acetoxyfluorene, difluorenyl
ether, and diphenylenephenanthrone; indications of
the formation of an isomeric form of fluorenyl alcohol
are not obtained. 9-Methoxyfluorene, m. p. 43-5°
is prepared by the action of boiling methyl alcohol
and powdered silver nitrate on 9-chlorofluorene.

Attempts to repeat the preparation of p-fluorene-
9-carboxylic acid, m. p. 232° according to the
directions of Schlenk and Bergmann (A., 1928, 1034)
resulted in the formation of an acid, m. p. 221—223°
(slight decomp.), identical in m. p. with the ordinary
a-acid but differing therefrom by crystallising in
needles. The technical acid also separates in needles
from benzene; this was the sole form in which the
acid could be isolated from sodiofluorene prepared by
a variety of methods. Similarly, endeavours to
isolate Schlenk’s (3-9-methoxyfluorene-9-carboxylic
acid, m. p. 172—173°, gave only the known acid,
decomp. 184°, according to the rate of heating.
Schlenk’s “ isomeric ” benzhydrylfluorene, m. p. 187°,
is recognised as a mixture of benzhydrylfluorene,
m. p. 217°, with 5-tetraphenylethane and little di-
fluorenyl, m. p. 240°. The action of 9 : 9-dichloro-
fluorene on disodiobenzophenone yields, according to
Schlenk and Bergmann, diphenyldiphenylene-ethylene
oxide and two isomeric diphenyldiphenylene-ethyl-
enes, m. p. 225° and 213°, respectively; the * isomer-
ide ” of m. p. 213° is considered to be an isomorphous
mixture of the compound, m. p. 225°, and diphenyl-
diphenylene-ethylene oxide for the following reasons.
The m. p. is depressed slightly by addition of an
approximately equal quantity of the * ethylene,”
m. p. 225° and raised by similar addition of the
oxide. Fractional crystallisation from benzene per-
mits the isolation of the “ ethylene,” in. p. 225°, or
the oxide, according to the relative amount present
in the original mixture. If approximately equal
quantities of * ethylene,” m. p. 225° and oxide are
mixed in hot light petroleum, b. p. 120—180°, and
the solution is cooled, the product separates in a
form indistinguishable from the “ isomeride ” except
in being colourless. Treatment of the “ isomeride ”
with acetyl cldoride places beyond doubt the presence
in it of the oxide which when homogeneous is con-
verted by the reagent exclusively into benzoylphenyl-
fluorene; from the “isomeride” a mixture of the
last-named compound and the “ethylene,” m. p.
225°, is produced. There appears, therefore, no
present reason for abandoning the tried hypothesis
of the uniplanar arrangement of the rings in fluorene.

H. Wren.

Hexaliydrophthalic acids. G. Vavon and P.
Peignier (Bull. Soc. chim., 1929, [iv], 45, 293—
299).—Hydrogenation of phthalic acid or of methyl
phthalate in acetic acid in presence of platinum -
black affords the cts-hexahydro-derivative, hydro-
genation of the free acid being very slow. The
1-quinine Balt of ci's-methyl hexahydrophthalate, m. p.
141-5—142°, [a]D -136-5°, with alcoholic sodium
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hydroxide vyields I-cis-melhyl hydrogen hexahydro-
phthalate, m. p. 48—49°, [a]D —6-67°, which on cold
hydrolysis loses its activity and yields inactive ds-
acid, m. p. 190° (decomp.). Similarly, the cis-hcxa-
hydrophthalamide, obtained in 85% yield from the
anhydride, on resolution with quinine affords the
I-cis-hexahydrophthaiamide, m. p. 165° (decomp.),
[a]D—15-4° [quinine salt, m. p. 149—150° (decomp.),
[a]D —12S°], which, like the racemic amide, when
heated at 190—200° for 1 hr., gives the inactive
imide, m. p. 134-5—135°. These results support the
Bayer formula and not that of Sachse (A, 180
1386) if the formulae are regarded as rigid. Since,
however, the ira?w-acid affords an anhydride, m. p.
140°, differing from the «s-anhydride, in. p. 3
and existing at least partly in the simple fom

CeH 1< cc,:9>0 (mol. wt. in camphor 218), a result

more readily interpreted by the Sachse formula, the
authors regard cycZohexane as possessing a nohile
non-planar structure, pure substances consisting of
mixtures of molecules with different configurations,
the mobility of which can be diminished or suppressed
by the two substituent radicals (cf. Mohr, A., 1919
ii, 229; Boeseken, A., 1921, i, 843).
R. Brightman.

ci's-irajis-lsomerism and steric hindrance.
VIIl. Methyl hydrogen hexahydrophthalates.
G. Vavon and P. Peignier (BU”. Soc. chim., 1929,
[iv], 45, 299—302).—At 39° cis-hexahydrophthalic
acid is esterified with methyl alcohol in presence of
hydrogen chloride about 1-4 times more slowly than
the ira?w-isomeride, m. p. 213—218° (deconp)
(anhydride, m. p. 142°). Similarly, the tram-metbjl
hydrogen hexahydrophthalate, m. p. 95—% is
hydrolysed by sodium or potassium hydroxide in
75% alcohol at 39°, five times, and by agueous
sodium hydroxide at 39° and at 0° six times andten
times, as rapidly as the c?s-isomeride.

R. Brightmas.

Conjugated compounds. VII. Additive
formation of cyclohexenes. E. H. Farmer and
F. L. Warren (J.C.S, 1929, 897—909).-The
possibility of modifying the cj/cZohexene ring-forming
tendencies of butadienoid hydrocarbons has been
studied using maleic anhydride as an addendum.

The formula, § h —CH*~—CH—C O "0, given by DdS
and Alder (A., 1928, 1018) to the condensation
product from butadiene and maleic anhydride is
correct, since pp'-dicarboxyadipic acid is obtained
from it by the action of dilute aqueous potassium
Bermanganate. Maleic anhydride and (3y-dimethyi-
utadiene vyield directly 4 :5-dimelh)/I-cis-A’-tetra-
hydrophtlialic anhydride, m. p. 78°, which, by heating
with = water, gives 4: S-diinethyl-cis-"-tetraJiydro-
phthalic acid, m. 180—192°. Ozonolysis of a
chloroform solution of the anhydride i..«s to the
ketonic acid [COMe-CH2-CH(CO2H)-]2 (or its cychscd
equivalent, S-acetylA-methylcyclopentan-i-ol-I m
carboxylic acid), m. p. 186°. )
of-Dibromo-Aw-hexadiene, when heated  witl
maleic anhydride in benzene solution, forms 3 : o-at-
bromomethyl-cis-A”tetrahydrophthalic anhydride, in. P-
98°. This compound, by boiling with aqueous
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sodium carbonate, is converted into the dilactone,
m. p. 159—163° after previous softening at 147°, of
3:6-dihydroxymethyl-cis-A4-tetrahydrophthalic acid.
The dilactone, by catalytic reduction, gives the
lactone, m. p. 119—120°, of 3:6-diliydroxymethyl-
hexahydrophthalic acid. Attempts to oxidise the
last-named acid to hexahydroprehnitic acid failed,
only oxalic acid being definitely isolated.

It is concluded that cycloliexene formation from
open-chain butadienes is complete and remains un-
affected (exccpt as regards velocity) by variation of
positions of alkyl substituents.

Maleic anhydride and ethyl trans-trans-muconate
combine when heated to give 3:6-dicarbethoxy-A3-
teirahydroplithalic anhydride, m. p. 185—188°, con-
verted by alcoholic hydrogen chloride into the corre-
sponding tetraethyl ester, m. p. 75°; the last-named
compound, by alternate addition of bromine and
removal of hydrogen bromide with diethylamine or
pyridine, gives, after two such series of operations,
anacid, C10H808 (dihydroprehnitic acid ?), m. p. 241°
(decomp.). The above dicarbethoxy-A3-tetrahydxo-
phthalic anhydride gives oxalic acid extensively on
treatment with permanganate or ozone. The corre-
sponding acid is reduced by hydrogen and colloidal
palladium to 3 :6-dicarboxyhexahydrophthalic acid
(hemhydroprehnitic acid) (monoliydrate, m. p. 168°,
tetraethyl ester, b. p. 238°/15 mm., dianhydride, m. p.
23—225°). Ethyl cis-cis-muconate does not react
with maleic anhydride.

Sorbic acid and maleic anhydride in benzene
solution at 100° yield 6-carboxy-3-methyl-cis-As-tetra-
bjdrophthalic anhydride, m. p. 174°; boiling with
water gives the corresponding acid, m. p. 194°, with
anhydride formation, catalytic hydrogenation (pallad-
ium) of which gives Q-carboxy-3-methyl-eis-hexahydro-
phthalic acid (monohydrate, m. p. 194—196°).

Permanganate oxidation of cycZopcntadiene- and
cj/cfohexadiene-maleic anhydride condensation pro-
ducts gives in the first case a tetrabasic acid (either
cydopentane-1 : 2 : 3 : 4-tetracarboxylic acid or cyclo-
butane-1 : 2 : 3-tricarboxy-4-acetic acid), m. p. 181—
18» (with anhydride formation) (tetraethyl ester, b. p.
226°[14mm.), and in the second case, 3 : 6-dicarboxy-
hexahydrophthalic acid, m. p. 168° (above).

Addition of maleic anhydride to irans-hexatriene
occurs in benzene solution at the ordinary tem-
perature, giving S-ethylidene-cis-Ai-tetrahydrophthalic
anhydride, m. p. 5T5°, b. p. 148°/6 mm. (anilic acid,

p. 174°); the corresponding acid, obtained by
balling with water, has m. p. 164—166° (with
anhydride formation). Ozonolysis of the above
~hydride yields acetaldehyde and a strongly enolic
aldehyde; oxidation of the above acid by per-
manganate yields finally only oxalic acid.

«s-Hexatricnc and maleic acid combine to give
animpure liquid anhydride, b. p. 120—150°, which
yields an anilic acid and an ethylidene-cis-tetrahydro-
phthalic acid identical with those of the inms-series.
«iter many distillations the same ethylidene-cia-
tetrahydrophthalic anhydride was isolated in a
crystalline condition. R. J. W. Le Fevre.

Synthesis of an isomeride of thyroxine, and
cE related compounds. C. R. Habington and
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W. McCartney (J.C.S., 1929, 892—897).—Di-
(4-methoxyphenyl)methyl chloride (A., 1922, i, 148)
condenses with ethyl potassiophthalimidomalonate in
xylene at 145° to give a 75% yield of ethyl di-(4-
methoxyphenyl)methylphthalimidomalonate, m. p. 106°,
which by hydrolysis with potassium hydroxide and
decarboxylation at 180—200°/13 mm. affords the
anhydride of a.-o-carboxybenzamido-$$-di-(i-methoxy-
phenyl)propionic acid, m. p. 209—210°, hydrolysed by
hydriodic acid (d 1*7) and acetic anhydride to a-amino-
$$-di-(4=-hydroxyphenyl)propionic acid (I), m. p. 241°
(decomp.) after softening at 190—200°; by treatment
with iodine and ammonia | is converted into pp-di-
(3 : 5-di-iodo-4:-hydroxyphenyl)-a.-aminopropionic acid,
m. p. 218°. Decarboxylation of I at 290—315°/2 mm.
in portions of 0-5 g. furnishes fifi-di-(4.-hydroxyphenyl)-
ethylamine, m. p. 207—208° (hydrochloride, m. p. 275°;
tribenzoyl derivative, m. p. 200°), which by treatment
with iodine and ammonia affords pj3-cZi-(3 : 5-di-iodo-
4:-hydroxyphenyl)ethylamine (11), m. p. 232—233°
(decomp, with liberation of iodine). Similarly, di-
phenylmethyl bromide (cf. A., 1925, i, 656) with ethyl
potassiophthalimidomalonate gives ethyl diphenyl-
methrylphthalimidomalonate, m. p. 117° (yield 57%),
hydrolysed, decarboxylated, and dehydrated to the
anhydride of a-o-carboxybenzamido-fip-diplwnylpro-
pionic acid, m. p. 214—215°; the latter by hydrolysis
with hydriodic acid (d 1-7) and acetic anhydride affords
a-amino-$3$-diphenylpropionic acid, m. p. 236° (de-
comp.). Bromination of 3:5-di-iodothyronine in
glacial acetic acid gives a 45% yield of 3': 5'-dibromo-
3 :5-di-iodothyronine, m. p. 244-5°.

Although I isisomeric with and retains the character-
istic o-di-iodophenolic group of thyroxine, it exhibits
no trace of any type of physiological activity; 11 is
similarly inactive. An improved preparation of
PP-diphenylethylamine, m. p. 39—40°, b. p. 180°/
15 mm. (hydrochloride, m. p. 259°; picrate, m. p.
216—217°), is described. C. W. Shoffee.

Alkyl- and aralkyl-resorcinolcarboxylic acids.
H.Stenzl —See B., 1929, 427.

Substances related to cochinillic and carminic
acids. 1l. Synthesis of a-coccinic acid (m-oxy-
uvitic acid). A. N. Meldrum and R. L. Alim-
ohandani (J. Indian Chem. Soc., 1929,6,253—258).—
Condensation of 3-inethoxy-p-toluic acid with chloral
hydrate in presence of sulphuric acid affords, in ad-
dition to 3-methoxy-6-ppp-trichloro-a-hydroxyethyl-
p-toluie acid (I) (A., 1925, i, 1272), small amounts
of 3-meihoxy-6-ap|3fi-telrachloroethyl-"-toluic acid (II),
m. p. 200—201°, and the 2-swip/&o-derivative (barium
salt) of I. When | is heated with sulphuric acid for
a short time or treated with hydrogen chloride in
presence of sulphuric acid at the ordinary temper-
ature, 11 results. Reduction of Il with zinc dust and
acetic acid gives 3-methoxy-6-pp-dichloroethyl-'p-
toluic acid, converted by treatment with sulphuric
acid at 70—80° into 2-methoxy-4:-methyl-5-carboxy-
methylbenzoic acid, m. p. 164—165° (barium salt
+1-5H?0). Treatment of Il with hot 20% potassium
hydroxide solution affords a”o”-Irichloro-"-metJwxy-
Q-methylstyrene-2-carbo-xylic acid, m. p. 185—187°.
Hydrolysis of | with barium hydroxide solution yields
4:-methoxy-5-carboxy-2-methylmandelic acid, +H 20,
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m. p. 105—110° with effervescence after sintering at
95—100° m. p. (anhydrous) 162—163° (barium salt
+4H2), oxidised by potassium permanganate to
i-meihoxy-5-carboxij-o-ioluoylformic acid, m. p. 211—
212° (bariumsalt +2H 20), and converted by treatment
with sulphuric acid at 80—100° into 3-methoxy-
Q-aldehydo-'p-toluic acid, m. p. 176—177°. Oxidation
of this with potassium permanganate affords 4,-meth-
oxy-G-methylisophtiialic acid, m. p. 250—252°, ob-
tained also by similar oxidation of I. Demethylation
of this methoxy-derivative with 10% hydriodic acid
yields 4-hydroxy-6-methyU'sophthalic acid [a-coccinic
acid], m. p. 320—322° [(decomp.); (lit. 298° and 310°);
barium salt +2H2, loses 0-5H20 at 110—125°;
calcium salt +4H20, loses 2-5H20 at 110—115°].
The a-coccinic acid (m-oxyuvitic acid) of Oppenheim
and Pfaff (A., 1874, 1161) is impure. H. Burton.

[Attempted] syntheses of (i-opianic acid. 1.
S. N. Chakravarti (J. Indian Chem. Soc., 1929, 6,
207—229).—Various unsuccessful synthetic schemes
are described. Reduction of 6-nitro-2 : 3-dimeth-
oxybenzaldehyde (I), m. p. 110° obtained together
with the 5-nitro-isomeride by nitration of o-veratralde-
hyde (cf. Perkin, Robinson, and Stoyle, A., 1925, i, 39),
with ferrous sulphate and ammonia gives 6-amino-
2 : 3-dimethoxybenzaldehyde (hydrochloride; benzoyl
derivative, m. p. 150°; plienylhydrazone, m. p. 133°),
which readily eliminates water from 2 mols., forming
an azomeihine, m. p. 235°. Attempts to introduce a
cyano-grouj) in place of the amino-group failed.
Attempts to oxidise *-meconine with various oxidising
agents were either negative or resulted in complete de-
gradation (cf.Salomon, A., 1887,585; Edwards,Perkin,
and Stoyle, A., 1925, i, 404). Bromination of fmec-
onine at 150° in bright sunlight yields a small amount
of a substance, m. p. above 280°,"together with an acid
(probably 6-bromo-2-aldehydo-3:4-dimethoxybenzoic
acid), m. p. about 200°, and a compound, m. p. about
90°. Methyl 4j-meconinate, m. p. 72—73° (from the
silver salt and methyl iodide), is converted by treat-
ment with thionyl chloride in pyridine, phosphorus
pentachloride in chloroform, hydrogen chloride in
presence of ether and anhydrous sodium sulphate, or
hydrobromic and acetic acids, into .;,-meconine. The
last-named substance is unaffected by phosphorus
pentachloride at 160°, or hydrobromic and acetic abids.
2-Aminoveratric acid is converted by the usual method
into 2-cyanoveratric acid, (11), m. p. 208—209°, which
is readily hydrolysed by dilute hydrochloric acid to
hemipinic acid. Attempted conversion of Il into
2-aldehydoveratric acid by Stephen’s method (A.,
1925, i, 1131) resulted in the formation of hemi-
pinimide.

When 2 :3-dimethoxycinnamic acid (improved
method of preparation given) is treated with an excess
of nitric acid (d 1-5) below 0°, a dinitro-2 : 3-dimethoxy-
cinnamic acid, m. p. 198°, is formed. With nitric acid
(d 1-42) at 10—20°, about 10% of 6-nitro-2 : 3-di-
methoxycinnamie acid (I11), m. p. 220° (methyl ester,
m. p. 150°; ethyl ester, m. p. 90°), is obtained together
with the 5-nitro-isomeride, m. p. 231° (methyl ester,
m. p. 154—155°), separable through the solubility of
the methyl esters in alcohol. Condensation of | with
malonic acid in presence of pyridine and piperidine
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affords 111, oxidised by potassium permanganate in
presence of aqueous sodium carbonate and benzene to
I. Reduction of IlIl with ferrous sulphate and
ammonia gives G-amino-2 : 3-dimethoxycinnamic acid,
m. p. 179°, converted by the usual method into
6-cyano-2 : 3-dimethoxycinnamic acid, (IV), m. p. 238°.
Hydrolysis of this with 10% sodium hydroxide solution
yields Q-carboxy-2: 3-dimethoxycinnamic acid (V)
m. p. 194°. Oxidation of IV with potassium per-
manganate affords indefinite products, whilst V
furnishes a substance, m. p. 202°. H. Burton.

Tautomerism of o-nitro-compounds. F
Arndt (Ber., 1929, 62, [B], 1167—1171; cf. A, 198
752, 759).—A reply to Tanasesci (A., 1928,177,178).

H. Wren.

“ Oxidising " action of alkalis. Il. Aromatic
hydroxyaldehydes. G. Lock (Ber., 1929, 62, [9],
1177—1188; cf. this vol., 67).*—Hydroxyaldehydes
which contain a free hydroxyl group in the ortho- or
jpara-position to the aldehydo-group are not affected
by solutions of potassium hydroxide, but react with
the powdered alkali at about 110° with formation of
molecular quantities of hydroxy-acid and hydrogen.
This is true also of dihydroxybenzaldehydes which
contain a hydroxyl group in the meta- as well asinthe
~>ara-position ; for example, protoeatechualdehyde
and its 3-methyl ether. Hydroxyaldehydes con
taining a hydroxyl group in the meto-position undergo
the Cannizzaro reaction with cold potassium hydroxide
solutions, whereas at a higher temperature thé alkali
reacts with the hydroxybenzyl alcoholthus produced,
giving hydrogen and hydroxy-acid, so that the fird
products of the two types of change are ultimately
identical quantitatively. The reaction may ke ex
pressed by the scheme CgH"OKJ-CHO-fKOH"
CeH4(0K),COXK-f-H2, but the possibility of the
intermediate formation of potassium hydride is not
excluded. The following new data are recorded:
Q-bromo-3-hydroxybenzyl alcohol, m. p. 142°; 6+itfro-
3-hydroxybenzyl alcohol, m. p. 120-5° rafter softening
(potassium and lead salts); i-nitro-3-hydroxybem\i
alcohol, m. p. 97°; isovanillyl alcohol, m. Ei 132°.

. Wren.

Action of diazomethane on piperonal. H
E. Mosettig (Ber., 1929, 62, [5], 1271—1278; cf.
A., 1928, 887).—Safrole oxide, b. p. 140—145°/9 mm,
is little affected by distillation under ordinary pressure
or by prolonged agitation with concentrated sodium
hydrogen sulphite solution, but is isomerised when
bojled with pumice fragments soaked in 50% sulphurijc
acid to 3 :4-methylenedioxyphenylpropaldehyde
(semicarbazone, m. p. 192—193-5° when slowly
heated). It is converted by cautious treatment with
hydrogen chloride in light petroleum into the corre-
sponding chlorohydrin, CjoH"OgCl, m. p. 47—485
after softening at 46°. The oxide is transformed by
aqueous piperidine into p(or a)-piperidino-y-3' :4-
methylenedioxyphenylpropan-a.(oT @Q-ol, m. p. 42 4
ghydrochloride, m. rp 165—167° after softening at

63—165°; chloroplatinate). similariy, with agueous
dimethylamine the oxide affords (3-(or ct)-dimetnyi-
amino-y-3’ :i'-methylenedioxyphenylpropan-a.(ov P)-0
(picrate, m. p. 164—165° after softening at 163°; very
hygroscopic hydrochloride).
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Finely-divided piperonal is added to an ethereal
methyl-alcoholic solution of diazomethane at —15°.
The products formed are piperonylacetone, aceto-
piperone, and safrole oxide (identified as the corre-
sponding chlorohydrin and as the additive products
with piperidine and dimethylamine). The same
compounds result when an ethereal methyl-alcoholic
solution of diazomethane is poured into an ethereal
solution of piperonal. Acetopiperone when subjected
to the same conditions as piperonal does not appear to
react with diazomethane. Piperonylacetone reacts
slomy, very probably with production of an oxide.

) o H._Wren.
Synthesis of safrovanillin from i.sosafro-
eugenol. K. Kafuktj and N. 1siiikawa (Bull.

Ind. Dep. Centr. Res. Lab. Formosa, 1928, 24, 24—
27)—Oxidation of zsosafroeugcnol with ozonised
oxygen affords (60—80% yield) S-hydroxyA-ethoxy-
benzaldehyde, m. p. 125° (oxime, m. p. 181—183°;
smicarbazone, m. p. 202—203°).
Chemical Abstracts.

Intermolecular condensation of styryl ketones.
Ill. Further examples of the ready formation
of bis-(styryl ketones). 1. M. Heilbron and F.
Irving (J.C.S., 1929, 931—936).—The interaction of
benzaldehyde and methyl n-alkyl ketones gives both
thesimple styryl ketone and its dimeride. The solvent
appears to be one of the main factors determining the
formation of the mono- or bis-form; in aqueous
alcohol the styryl ketone is formed, probably owing to
itsready separation and consequent removal from the
action of the alkali; in absolute alcohol the dimeride is
produced even at the same alkali concentration. The
dimerides are more readily produced from the higher
members of the series, and less easily with substituted
benzaldehydes. Dimerides are formed from branched-
chain ketones only when at least one methylene group
separates the radical from the carbonyl group. The
styryl ketones differ widely from their bis-forms in
m p. and crystallise well; the bis-forms usually
separate in masses of felted needles. By condensing
the appropriate reactants with alkali under given
conditions are obtained : bis(styryl n-propyl ketone),
m p. 194—195° (cf. Vorlander, A., 1898, i, 27);
bis(stijryl n-butyl ketone), m. p. 175—176°; bis(styryl
mbutyl ketone), m. p. 202°, also prepared from styryl
isobutyl ketone (cf. Gheorghiu and Arventiev, A.,
1928,522); bis(4:-isopropylstyryl isobutyl ketone), m. p.

192—194°; bis(styryl n-hexyl ketone), m. p. 152°;
i-methoxystyryl n-hexyl ketone), m. p. 145—146°;
Mstyryl isoliexyl ketone), m. p. 177°; bis{styrijl-

nheplyl ketone), m. p. 144°; and bis(styryl n-octyl
«tore), m. p. 131—135°. Alkali condensation has
do been employed to obtain the following styryl
«tones: styryl'n-hexyl ketone, m. p. 32—33° (cf.
“91905, i, 214); 4:-methoxystyryl n-hexyl ketone, m. p.
styryl n-heptyl ketone, m. p. 52° (cf. A., 1905, i,
-14); and styryl n-octyl ketone. It is probable that the
styryl y-methylamyl ketones (active and inactive)
described by Rupe and Wild (A., 1917, i, 538) are
dimerides. C. W. Shoppee.

Natural system for polymorphic forms of
P -methylchalkone [jp-tolyl styryl ketone].
Isomeric relationships in the chalkone series.
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VII. C Weygand and H. Batjmgartel (Annalen,
1929, 469, 225—256; cf. A., 1926, 1041; this vol.,
564).—Instead of three modifications a, (3 and v,
as previously recorded, jj-tolyl styryl ketone has been
prepared in 13 crystalline forms, 7 of which are
termed principal as distinct from subsidiary forms.
All three of the earlier modifications belong to the
principal group. The following classification is made,
the figures after the m. p. indicating the velocity of
crystallisation from a fused mass at 18—20° in
0-001 mm. per sec.: I, m. p. 74-5°;, 89; II, m. p.
56-5° 39; Ill, m. p. 55-5°;, 30; (1 subsidiary form) ;
IV, m.p. 54-5°; 114; V, m. p. 45-5°; 19; VI, m. p.
48°; 4; (1 subsidiary form); VII, m. p. 44-5°; 20;
(4 subsidiary forms). Details, of preparation are
given, together with the results of a study of the
mechanism of transformation. R. A. Morton.

Relative stability of isomerides according to
absorption spectra. V. Dehydration of glycols;
isomeric change of ethylene oxides. (Mme.) P.
Ramart-Lucas and F. Salmon-Legagneur (Compt.
rend., 1929, 188, 1301—1303; cf. A., 1928, 760, 881,
1000; this vol., 441).—By dehydration of aa-di-
phenyl-pfi-dimethyl- or ap-diphenyl-a'3-dimethyl-
pinacols (I, 11) or ethylene oxides (I, V), only
methyl aa-diphenylethyl ketone (V) or phenyl
pheriyhsdpropyl ketone (VI) can be formed; from
the glycols CRPh(OH)-CH2OH (VII) (where R=
Me or CH&Ph), only the aldehydes CHRPh-CHO
(VII) and the ketones CHZh-CO-R (I1X) and
CH2ZR-COPh (X). The absorption spectra of the
above compounds have been examined; that of VI
is nearer the visible than that of V, and those of
IX and X are nearer the visible than those of the
aldehydes VIII. Accordingly, from the rules given
(loc. cit.) the compounds 1—IV would be expected to
give at low temperatures V and at high temperatures
VI, and the compounds VII to give at low* tem-
peratures V11l and at high temperatures 1X and X,
and it is found that, by distillation over infusorial
earth at 200—300° under reduced pressure, V and
VI
yield the hydrocarbon which is derived from V or VI
by heating, and of which the absorption curve is
very much nearer the visible; the glycols VII give
ketones or hydrocarbons.

The following new rules are proposed : if isomerides
are heated and yield several transposition products,
the latter are formed in such a sequence that the
ultra-violet absorption is displaced towards the
visible, provided that no carbon radical is lost, and
the formation of the various products depends less
on the structure of the isomeride than on the tem-
perature. Thus I, 111, and the two stereoisomerides
of each of Il and IV give the same product; aa- or
ap-diphenylethylene glycol both give, at 200—300°,
diphenylacetaldehyde, whilst at 500° these all give
deoxybenzoin. These rules do not apply to trans-
positions brought about by reagents, in which case
the latter may have a specific effect; thus, | and

111 are converted by acetic anhydride and a trace of

sulphuric acid into VI, but by concentrated sulphuric
acid into V, which is, however, the product when
either reagent actson Il or IV. E. W. Wignall.

are actually obtained. At400—500° the pinacols
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Spectrochemistry of a-diketones and ethylene
oxides. K. von Auwers (Ber, 1929, 62, [B],
1317—1319; cf. Moureu, A., 1927, 246, 1173; 1928,
180, 419, 1334).—The data df* 1-0919, rip 1-52767,
C? 1-53404, and czZf4 1-0756, rid4 1-58698, rifia
1-59953, are recorded for the diketonic and keto-
enolic varieties of benzylmethylglyoxal, respectively,
whereas acetylphenylethylene oxide has df" 1-0733,
n“ 1-51529, Tijfc 1-52016. The diketone and keto-enol
can be sharply differentiated spectroscopically,
whereas discrimination between diketone and oxide
appears impossible by this method. Comparison of
Schlotterbeck’ “trichloroacetone ” (A., 1907, i, 185,
478; 1909, i, 553), df° 1-4962, < 1-47310, n\l 1-47729,
with chloral, df4 1-5059, ri* 1-44988, nf{* 1-45412,
confirms the conclusion of Arndt and Eistert (A,
1928, 739) that the compound is aaa-trichloropropyl-
ene Py-oxide. H. Wren.

Oximes of unsaturated Kketones. K. von
Auwers (Ber., 1929, 62, [B], 1320—1323).—Phenyl
y-ethoxystyryl ketone, m. p. 74—75°, is converted
by liydroxylamine in alkaline solution into 5-phenyl-
3 : 4'-ethoxyphenyKsooxazoline, m. p. 107—108°,
whereas in acidic solution it affords the corresponding
oxime, m. p. 134—140°, converted by phosphorus
pentachloride in ether into cinnam--g-phenetidide, m. p.
143—144°. Phenyl a-bromostyryl ketone and hydr-
oxylamine in alkaline solution yield 3 : 5-diphenyliso-
oxazole, m. p. 140° whereas in acid solution the
oxime, m. p. 151° is obtained; it is transformed in
boiling alcoholic alkali hydroxide into 3 :5-diphenyl-
isooxazole. H. Wren.

Condensation of aldehydes with nitrodiaceto-
resorcinol. J. Algar and (Miss) N. M. Mac-
Donnell (Proc. Roy. Irish Acad., 1929, 38, B,
171—174).—Nitration of 4 : 6-diacetoresorcinol with
a mixture of nitric (d 1-5) and sulphuric acids in the
cold affords 2-miro-4 : 6-diacetoresorcinol (1), m. p.
235-5°, converted by an excess of fuming nitric acid
into 2:4: 6-trinitroresorcinol. Reduction of | with
ferrous sulphate and sodium hydroxide yields a small
amount of 2-aminoA : 6-diacetoresorcinol, m. p. 185°,
whilst condensation of | with benzaldehyde and
furfuraldehyde in presence of aqueous methyl-
alcoholic potassium hydroxide gives the correspond-
ing dibenzylidene, m. p. 220°, and difurfurylidene
derivatives, m. p. 262—265° (decomp.), respectively.
With piperonal, a diflamnone (1), m. p. 262° is

0 NO020

h,02cth 3ch/ \ {Nchcth3oZh,

ooz R A) SRR
co co ()

obtained : this does not give a coloration with ferric
chloride solution, and dissolves in sulphuric acid to
a violet-red solution. H. Burton.

Dichalkones derived from diacetoresorcinol.
J. Algar and P. J. Hanlon (Proc. Roy. Irish Acad.,
1929, 38, B, 175—178).—Condensation of 4 :6-di-
acetoresorcinol with jj-dimethylaminobenzaldehyde
in presence of alcohol and a small amount of piperidine
yields the corresponding di-y-dimethylaminobenzylidene

BRITISH CHEMICAL ABSTRACTS.—A.

derivative (designated a-), scarlet, m. p. 240—241°,
whilst in presence of 80% alcohol an isoineride (I)

HO, |CH-CaH4-NMe2
NMe2-CG14-CH:CH-C
0 )
(termed i3), orange-red, m. p. 262—263°, results.

The lighter colour and smaller fusibility of the
[3-form indicates the flavanone structure. Difurfuryl-
ideneA: 6-diacetoresorcinol, m. p. 226—227°, is
obtained using aqueous-alcoholic sodium hydroxide
as the condensing agent. H. Burton.

Oxidation-reduction. X111, Indophenols
used as oxidation-reduction indicators. H. D
Gibbs, W. L. Hart, and W. M. Crark (U.S. Public
Health Rep., Suppl. 69, 1928, 35 pp.).—Indophenols
are best prepared by treating benzoguinonechloro-
imides with phenols and a slight excess of 3iV-sodium
hydroxide solution at about 0° with subsequent
purification of the sodium salts, which, however, is
not easy, as their aqueous solutions are generally
unstable. Reduction of the indophenols to the
ZeMco-compounds  (substituted diphenylamines) is
carried out by treating a saturated aqueous solution
of the salt with 20% potassium sulphide. The in. p.
of the free indophenols vary considerably with the
rate of heating, and have little significance. Various
methods of analysis are quoted. The nomenclature
is discussed and the name benzenoneindophenol (1)
adopted for the parent substance (indophenol). The

following substituted benzenoneindophenols are de-
scribed, many of which are new : 2-methyl-, m p.
162°; 3-methyl-, m. p. 110—111° (decomp.); 2:6-di-

methyl- ; 3-methyl-6-isopropyl-, m. p. 134°, decomp.
151°;  2-methyl-o-i.sopropyl-, m. . 1211257
2-methoxy-, m. 171°; 3-methoxy-; 2-chloro-;
2- and 3-bromo-; 2 :6-dichloro-; 2 - 6-diehloro-3-
methyl-; 2 :6-dichloro-2'-methyl-; 2:6:3'- ad
2:6: 2'-trichloro-; 2 :6-dibromo-; 2 : 6-dibromo-3-
methyl-; 2 :6-dibromo-2'-methyl-; 2 : 6-dibromo-2'-
methyl-5'-i'sopropyl-; 2 : 6-dibromo-3'-methoxy-;
2:6: 3- and 2:6: 2'-tribromo-; 3'-chloro-2 : 6-di-

bromo-, and 3'-methy|-. Sodium 2 : 6-dibromobenze.n-
oneindophenol-2'- and -3'-sulphonates, benzenoneindo-
o-phenal (I, OH in 2'-position; 3-methyl- and 2-bromo-
derlvatlves) and l-naphthanoneindophenol-2-sul-
phonic acid (3'-methyl-, 3': 5'-dichloro-, and 3': 0-
dibromo-derivatives), are also described.
H. Burton.

Ready conversion of certain derivatives of
hydroxyquinol trimethyl ether into quinone
compounds. T. Szeki (Ber., 1929, 62, [B], 1373--
1378).—Opianic acid and hydroxyquinol trimethyl
ether are converted by 73% sulphuric acid into
3-2": 4" 5'-trimethoxyphenylmeconine,

- p-»5 119-
Under similar conditions, methyl opianate and
2 mols. of hydroxyqumol trlmethyl ether give methyl
4 :5:2':4":5" 14" 1 5" - octojnethoxytriphenyl -
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methane-6-carboxylate, m. p. 143°, whereas nitro-
opianic acid affords 4-nitro-3-2':4": 5'-trimethoxy-
phenylmeconine, m. p. 184°. Trimethoxyphenyl-
meconine is readily oxidised by nitric acid (d 1-48)
in glacial acetic acid to 2-melhoxy-5-meconyl-j)-benzo-
quinone, m. p. about 220° after softening at 202—
204°. 2-Methoxy-5-4'-nitromeconyl-"-benzoquinone,
m. p. 199—200° (decomp.), is prepared by nitra-
tion of the last-named substance or by oxidation
of 4-nitro-3-2"4': 5" -trimethoxyphenylmeconine.
2-Methoxy-5-phthalidyl-'p-benzoquinone has m. p. 152—
164°. The following quinones are prepared by use
of nitric acid in acetic acid : 2-methoxy-5-benzoyldi-
phenylmeihyl-'p-benzoquinone, m. p. 181°, from benzoyl-
2:4: 5-trimethoxytriphenylmethane;  2-methoxy-o-
<xa-diphenylethyl-j>-benzoquinone, m. 198°, from
2:4: 5-trimethoxy-aaa-triphenylethane; 2-methoxy-
5-a$-diphenylisopropyl-j)-benzoquinone, m. p. 183—
184°. Reduction of the requisite quinones by sulphur
dioxide yields 2-methoxy-5-meconylquinol, m. p. 210°
(diacetyl compound, m. p. 158°), and 2-methoxy-5-
phthalidylquinol, m. p. 204° (diacelale, m. p. 178°).
H. Wren.
0-Quinamines of the naphthalene series and
their rearrangement into homologues of
p-naphthylacetic acid. K. Fries and A. Kuster
(Annalen, 1929, 470, 20—37).—When I-bromo-2-
keto-1-methyl-1 : 2-dihydronaphthalene (Fries and
Engel, A., 1924, i, 1187) is treated with alcoholic
aniline, 1-anilino-2-keto-1-methyl-1 : 2-dihydronaphthal-
m, m. p. 141° results. This is reduced by zinc
dust and acetic acid, yielding 1-methyl-(3-naphthol,
and is brominated in alcoholic solution to the corre-
sponding 1-2': 4'-dibro?noanilino-denva,tive, m. p.
1724, The following substituted -2-keto-l-methyl-
1:2-dihydronaphthalenes are prepared by similar
methods :  1-p-bromoanilino-, m. p. 14S°; G-bromo-
l-anilino-, m. p. 149°  6-bromo-I-j}-bromoanilino-,
m p. 168°; Q-bromo-l-2' :4'-dibromoanilino-, m. p.
185°, converted by treatment with zinc dust and
acetic acid into 2 :4-dibromoaniline and Q-bromo-
I-methyl-fi-naphthol, m. p. 152°; 4: e-dibromo-I-
amlino- (1), m. p. 200°, converted by treatment with
oold concentrated sulphuric acid into p-aminophenyl
N : Q-dibrcnno-I-mdhylnaphlhyl ether, m. p. 137°.
Bromination of | in alcoholic solution, or treatment
of 1:4: 6-tribromo-2-keto-1-methyl-1 : 2-dihydro-
naphthalene with an equimolecular quantity of
alcoholic aniline, affords the N-6rowio-derivative,
m p. 187°, of I, which when treated with hydro-
chloric, hydrobromic, or sulphurous acids passes into
4: 8-dibronio-I--p-bromoanilino-2-keto-I-methyl-I : 2-di-
Mironaphthalene, m. p. 201°. I-Acetanilido-2-keto-
Unethyl-1 : 2-dihydronaplithalene, m. p. 174°, when
treated with sodium ethoxide undergoes an aldol-like
condensation, yielding a mixture
m of 2-keto-\-phenyl-8-methyl-G : 7-
benzo-2 : 8-dihydroindole (Il), m. p.

I 178°, and 9-hydroxy-2-ketold-fhenylthe colour.

8 -methyl -6:7- benzo-2:3:8:9-
tetrahydroindole (I11), m. p. 174°
(methyl ether, m. p. 184°). Treatment of Il with
sulphuric acid or alcoholic-hydrochloric acid gives 11,
whilst reduction with hydrogen in presence of pallad-
mised barium sulphate and acetic acid yields the
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corresponding 2 :3:4 :5:8 :d-hexahydro-deriv&tivc,
m. p. 159° (acetyl derivative, m. p. 152°). Similar
reduction of 11 affords the corresponding 2:3:4:5:8:9-
hexahydro-derivative, m. p. 145°, but with stannous
chloride and acetic acid the corresponding 2 :3:5: 8-
tetrahydro-derivative, m. p. 189° results. 3:4 :5:9-
Tetrabremw - 2 - keto -1 -phenyl - 8 - methyl -6 : 7 - benzo-
2 :3:4 :5:8:9-hexahydroi-ndole, m. p. 200° (de-
comp.), is obtained by bromination of Il in chloro-
form solution. When 11 is reduced by Clemmensen’s
method aniline is eliminated and (3-1-methylnaphthyl-
acetic acid (IV), m. p. 166°, results : this is formed
presumably through the intermediate p-I-anilino-
1-methyl-1 : 2-dihydronaphthylacetic acid. Distill-
ation of the sodium salt of 1V with copper powder
and soda-lime affords 1 :2-dimethylnaphthalene.
\-Propionanilido-2-keto-\-methyl-\ :2-dihydronaphth-
alene, m. p. 142°, when treated with sodium ethoxide
yields  2-keto-\-phenyl-3 : 8-dimethyl-G :I-benzo-2 : 8-
dihydroindole, m. p. 165° reduced by Clemmensen’s
method to ct-(ft-\-methylnaphthyl)propionic acid, ra. p.
128°.  Similarly, 6-bromo -1 -acetanilido -2 - leeto-1-
methyl-1 : 2-dihydronaphthalene, m. p. 226°, affords a
mixture of 9-hydroxy-2-keto-l-phenyl-8-methyl-6 : 7-
4'-bromobenzo-2 : 3 : 8 : 9-tetrahydroindole, m. p. 201°,
and 2-keto-l-phenyl-S-methyl-G : 7-4'-bromobenzo-2 : 8-
dihydroindole, m. p. 174°. The last-named compound
is reduced by Clemmensen’s method to Ci-G-bromo-1-
methylnaphthylacetic acid, m. p. 210°.
H. Burton.

Anthraquinol-a-carboxylolactones. R. Scholl
and F. Renner [with O. Bottger, S. Hass, and
H.K. Meyer] (Ber., 1929, 62, [B], 1278—1295; cf. this
vol., 567).—Anthraquinone- and 2-methylanthra-
quinone-l-carboxylic acids are converted into the
corresponding anthraquinol-a-carboxylolactones by
the following methods. (1) Short treatment with zinc
dust and glacial acetic acid in the presence of acetic
anhydride; protracted heating or absence of acetic
acid leads to quantitative formation of the acetylated
lactones. (2) By treatment of the esters with alkaline
or acid reducing agents : the aryl esters react readihr
with sodium hyposulphite, zinc dust and ammonia, or
zinc dust and acetic acid. The alkyl esters of the
2-methyl acid but not those of the parent acid react
to a slight extent in the same sense. (3) From the
acid chloride or amide and sodium hyposulphite and
sodium hydroxide. The anthraquinone-1-carboxylic
acids, their esters, chlorides, and amides, are considered

to belong to the normal type, cu—|4<A-C,8A>cg—|3c:02|—|,

and not to the pseudo-series | (X=0), since the amide
is converted into a vat by sodium
hyposulphite and sodium hydroxide
from which it is precipitated by

VANEVAN
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nj air, and the normal structure is

established for the esters (following
The constitution does not appear deduc-
The most striking property
of the lactones is the change from red to blue when they
are brought into alkaline solution. In pyridine,
anthraquinol -1 - carboxylolactone dissolves at the
ordinary temperature to a red solution from which the
red pyridine compound, C15H4 8 3 C5H 3N, separates.
If the pyridine solution is treated with water it be-
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comes pure blue but red again when heated or treated
with much pyridine. It is considered that the red,
homopolar phenolic lactone (I:N=H; X=H-fOH)
with pyridine alone yields a homopolar pyridine
compound (I; R=H; X=H+OH,C5HMN) which
passes into the blue, heteropolar pyridinium salt
(I; R=;H; X=H+0[(H2),,,HCE5HN]) of the
hypothetical heteropolar acid.

The following substances are described : anthra-
quinol-1-carboxylolactone and its 10-acetyl derivative,
m. p. 196°; phenyl anthraquinone-l-carboxylate, m. p.
213°; methyl, ethyl, phenyl, and p-bromophenyl
2-methylanthraquinone-l-carboxylates, m. p. 178—179°,
144°, 218—219°, and 226°, respectively; 2-metliyl-
pyridazoneanthrone, m. p. 332°, from the phenyl ester
and hydrazine hydrate in boiling benzene ; 2-methyl-
anthraquinol-I-carboxylic acid; 2-rnelhylanthraquinol-
1-carboxylolactone, m. p. about 265° (decomp.) after
becoming lighter in colour at about 235°; 2-methyl-
anthraquinonc-1-carboxylmnide, gradual decomp, about
260° after softening at about 255°; acetyl-2-methyl-
anthraquinol-I-carboxylolactone, m. p. 238°. 2-Methyl-
anthraquinol-l-carboxylolaetone can be sharply
titrated with potassium permanganate in acetone and
acetic acid or with bromine in pyridine. The anthra-
quinol-l-earboxylolactones are highty sensitive to
atmospheric oxidation in neutral, acid and alkaline
solution and are readily oxidised by lead peroxide,
ferric chloride, bromine, permanganate, etc. For
preparative purposes the most suitable reagent is hot
nitrobenzene, which transforms the 2-methyl deriv-
ative into 9:9'-dihydroxy-2 :2'-dimethyl: 9'-di-
anthronyl-1 :1'-dicarboxylodilactone (11), m. p. about

290° (decomp.) after darken-

ing at about 270° when rapidly

heated. The compound is also

Mel prepared by the action of

j finely-divided silver or di-

J methylaniline  on the acid

- 2 chloride in benzene. Con-

centrated sulphuric acid causes fission with oxid-

ation to 2-methylanthraquinone-I-carboxylie acid. It

is reduced by zinc dust and glacial acetic acid, very

slowly by sodium hyposulphite and ammonia to the

monomeric lactone. With aqueous or, preferably,

alcoholic alkali the dilactone yields an olive-green

solution apparently containing a quinhydrone-like

compound of the salts of the anthraquinone- and

anthraquinol-carboxylic acids. Sodium ethoxide ap-

pears to cause a radical dissociation into an anthroxyl

with univalent oxygen; the same change is induced by

exposing the dilactone in acetic acid to ultra-violet

light and by heating its solution in certain organic
media. H. Wren.

Nature of anthraquinone-a-carboxylic esters.
R. Schontr and J. Donat [Wlth Il. semp and L.
W anka] (Ber., 1929,62, [5], 1295—1301; cf. preceding
abstract).—Esters of anthraquinone- and 2-methyl-
anthraquinone-l-earboxylic acid are obtained (1) from
the acid and alcohol in presence of hydrogen chloride
or sulphuric acid, (2) from the acid chloride and alcohol
or phenol, (3) from the silver salt and alkyl iodide, and
(4) by oxidation of 2-methylanthracene-I-carboxylic
esters. Method 1 is inapplicable to the 2-methyl
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derivative on account of steric hindrance. The esters
of antliraquinone-I-carboxylic acid prepared according
to 1, 2, and 3 are identical with one another, as are
those of 2-methylanthraquinone-I-carboxylic acid
obtained according to 2, 3, and 4. The normal

structure, CeH&N"Nqq>C HR-COR', is therefore

assigned to them. Indications of the existence of
isomeric acid chlorides are not obtained. The follow-
ing compounds are described : calcium- anthracene-
\-carboxylate-, anthracene-I-carboxyl chloride, which
does not appear suitable for the Friedel-Crafts syn-
thesis; anthracene-l-carboxylic anhydride, in. p. 206°
ethyl anthraquinone-\-carboxylate, m. p. 169°; 2-methyl-
anthracene-l-carboxylic acid, m. p. 212-5°, and the
corresponding acid chloride, ethyl ester, m. p. 87—0,
and phenyl ester, m. p. 137—140°; phenyl 2-methyl-
anthraquinone-l-carboxylate, m. p. 218—219°.
H. Wren.

Congo copal oil. L. westenberg (Rec. trav.
chim., 1929, 48, 580—582).—Catalytic dehydrogen-
ation of Congo copal oil with sulphur yields a hydro-
carbon, C13H14, m. p. 26° b. p. 295° (corr.) (picraie,
m. p. 139°), which is possibly identical with that
obtained from Manila copal by by Ruzicka and others
(A., 1927, 60). Oxidation with chromic and acetic
acids converts it into a monobasic acid, C12Hi204, mp.
204°, and a substance (C4H40),,, m. p. 69°.

J. W. Bakek.

Lichen substances. V. Constitution of tham-
nolic acid. Y. Asahina and S. thara (Ber., 199,
62, [B], 1196—1207).—Thamnolic acid, isolated by
Hessefrom Tliamnolia vermicularis, has been considered
to have the composition CXH 18011and to be converted
by barium hydroxide into thamnolinic acid,
alcohol, and carbon dioxide : C20H 180 11+3flD=
CIH209+CH 3-OH-f3CO2. The acid has beeniso-
lated from Cladoniaflabelliformis, File, va,T.polyiadyh;
and is shown by direct comparison to be identical with
that from Tliamnolia, vermicularis. Analyses and
titration with O-liV-sodium hydroxide in the presence
of hiematoxylin indicate the molecular formula
CIHi60il on the assumption that one methoxyl
group is present. The aniline salt, m. p. 206—20S,
phenylhydrazone, m. p. 173—174°, and p-nitrophenyl-
hydrazone, m. p. 238—239°, are described. Warm
potassium hydrogen carbonate solution or potassium
or barium hydroxide converts thamnolic acid into
orcinol monomethyl ether and evernic acid in addition
to much dark-coloured resin. The formation of
Hesse’s thamnolinic acid could not be observed and his
compound is probably evernic acid, for which the in. p-
172° is now found after crystallisation from light
petroleum; specimens crystallised from water or
alcohol have lower m. p., due to partial decomposition
by heat and retention of products of decomposition by
the crystals. Thamnolic acid is converted by aniline
at 200° into the evernanilide, m. p. 175°, prepared
also from its components, whilst methyl alcohol at
150° transforms it into methyl evernate, m. p. 67—68 .
Thamnolic acid is little affected by boiling glacial
acetic acid, which, at 150°, converts it into orcinol
monomethyl ether, the monomethyl ether of jp-orsell-
inic acid, and thamnol, C8H4804, m. p. 185° (more con-
veniently' prepared by heating thamnolic acid with
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pelargonic acid in open vessels). The acidic and
aldehydic nature of thamnol is established by its
solubility in sodium hydrogen carbonate and sulphite
and by the isolation of its anil, m. p. 128—129°,
phenylhydrazone, m. p. 194° (decomp.), and p-nitro-
phenylhydrazone, m. p. about 320° (decomp.). The
triacetate, in. p. 133° (? corresponding anil, m. p. 129°),
isdescribed. Reduction of thamnol by Clemmensen’s
method yields hydroxy-fi-orcinol [2:3: 5-triliydroxy-
p-xylene], m. p. 156° (triacetate, m. p. 107—108°),
identified by comparison with the synthetic product
(cf.Asahina and Ishibashi, this vol., 806). Thamnolic
acid, when heated in potassium hydrogen carbonate
solution with gradual addition of sodium sulphite, is
converted into the monomethyl ether of orcinoldi-
carboxylic acid, m. p. 205—206° (decomp.), which is
regarded as the parent of the monomethyl ethers of
orcinolcarboxylic acid according as one or other of the
carboxyl groups is eliminated as carbon dioxide.
Thamnolic acid has therefore the constitution
OMeG(CH CMe~CcC0-0.cAC(0H)  CMe~C'COH,
lfcO jHK goH )/

in which the position of the depside linking is
arbitrary. H. Wren.

New dihydroterpene. S. Blanco (J. Amer.
Pharm. Assoc., 1929, 18, 474—A477).—Steam-distill-
ation of the alcoholic extract of the fruits of Pitto-
sporum resiniferum gave an oil having do 0-7692,
»51-435,  +20-02° (100 mm. tube), 40-03° (200 mm.
tube), saponif. value 0-67 (after acetylation 8-56).
(On fractionation it gave 26% of a fraction, b. p.
150—154° (mainly 152—153°), da 0-947, nT 1-464, afj
+39-34°, most of which was collected at 152—153°,
which gave a nitrolbenzylamide, m. p. 148—149° (cf.
Bacon, A., 1909, i, 659). E. H. Sharples.

Derivatives of perillaldehyde. B. Rtjtovski
ad A Korolev (Trans. Sci. Chem.-pharm. Inst.
Moscowy, 1928,153—156; Chem. Zentr., 1928, ii, 2355).
—Methyl, ethyl, and isoamyl perillacrylates were pre-
pared. By condensation of perillaldehyde with acet-
aeor acetaldehyde in presence of sodium hydroxide,
1%rillylideneacetone, diperillylideneacetone, and perillyl-
ideneacraldehyde  were  obtained  Perillaldehyde,
benzoylglycine, sodium acetate, and acetic anhydride
afforded 2-phenyl-i-perillylideneoxazoline,

a2 (aie-CH<gg2~"C.CH:C<g?;gpii, yellow,

mp. 137—138°, in 65—70% of the theoretical yield.
A. A. Eldridge.
Menthol. 1lI. Menthyl esters of 2-nitro-4-
carboxyphenylarsinic and -arsenious acids.
KL McCiuskey (J. Amer. Chem. Soc., 1929, 51,
1432—1465).—2 -Nitro-4 -carboxyphenylarsinic acid
<Maschmann, A., 1924, i, 1357) is reduced by sulphur
¢oxide and concentrated hydrochloric acid to dichloro-
mnitroA-carboxyphenylarsine, m. p. 173—174°. This
8 hydrolysed by water to 1-nitroA-oarboxyphenyl-
otsenious acid (unchanged at 290°) and converted by
tnionyl chloride into the corresponding chloride, which
with menthol yields 2-nitroA-carbomenthyloxyplienyl-
wsmious acid, decomp, above 100°. This is oxidised
% 3% hydrogen peroxide in acetone to menthyl
3nitro-i-arsiTiobenzoate, decomp. 210—211° [sodium
salt (also +4H 20)]. Il. E. F. Notton.

AC(CHO):C(0H) / 2
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Determination of configuration in the terpene
series. IIl. J. von Braun, H. Kroper, and W.
Reinhardt (Ber., 1929, 62, [5], 1301—1307).—The
replacement of the amino- by the hydroxyl group by
means of nitrous acid is frequently accompanied by
intramolecular transformation, whereas the structural
relationship appears to be generally preserved if the
amine is converted into its benzoyl derivative, which
is decomposed by phosphorus pentachloride or penta-
bromide into benzonitrile, and the chloride or bromide
Which is readily transformed into the alcohol (cf. von
Braun and Jostes, A., 1926, 825).

Menthonylamine hydrochloride is slowly but com-
pletely hydrogenated in aqueous solution in presence
of palladised charcoal to dihydromenthonylamine, b. p.
85°/13 mm., aD+2-5° (1=1) [hydrochloride, m. p. 123—
124°, [a]15 +5-74° in water (c=19-83); benzoyl deriv-
ative, b. p. 201—202°/0-3 mm.]. The benzoyl com-
pound is treated with phosphorus pentachloride and
the product is distilled under atmospheric pressure,
whereby dihydromenthomjl chloride, b. p. So—87°/
10 mm., dI'" 0-8752, [a]Jj —2-56°, is obtained. Di-
hydromenthonyl iodide, b. p. 108—112°/10 mm., d*
1-1533, [aU -9-69°, from the chloride and sodium
iodide in acetone, is converted by trimethylamine in
benzene into the corresponding quaternary iodide, m. p.
235—236°, [aj® +4-13° in alcohol, identical with the
product obtained by exhaustive methylation of di-
hydromenthonylamine with methyl iodide and sodium
hydroxide.

Dihydro-a-campholenonitrile is reduced by sodium
and alcohol or by hydrogen in presence of nickel and
decahydronaphthalene at 250° to dihydrocamphyl-
amine, b. p. 88°/13 mm., df 0-8640, [T1d +34-72°
[hydrochloride, m. p. 255° (decomp.); picrale, m. p.
197°; corresponding phenylthiocarbamate,m. p. 116°].
The benzoijl compound, b. p. 190°/0-2 mm., [a]g
+26-37° in alcohol, is transformed into diJiydro-
campliyl chloride, b. p. 88°/13 mm., df 0-9983, [a]*
+46-65°. Diliydrocamphyl iodide, b. p. 115—120°/
13 mm., df 1-0051, [ajjj +44-72°, is transformed into
dihydrocamphyltrimethylummonium iodide, m. p. 277—
278°, [a]j? +23-74° in water, also obtained by ex-
haustive methylation of dihydrocamphylamine.

H. Wren.

Oxidation of <ZAd-carene with Beckmann’s
chromic acid mixture. C. S. Gibson and J. L.
Simonsen (J.C.S., 1929, 909—910).—Oxidation of
cZ-Ad-carene from Andropogon Jwara?icusa with Beck-
mann’s chromic acid mixture gave I-trans-caronic acid,
m. p. 202—203°, [a]™6l in alcohol —11-85°, together
with small quantities of terebic acid, m. p. 173—174°,
dimethylmalonic acid, m. p. 185—186°, and a neutral
01 yielding a semicarbazone, m. p. 205—207°, which
was not further investigated. A. l. Vogel.

Syntheses in the hydroaromatic series. [1Il.
Syntheses of terpenes, camphors, hydroaromatic
and heterocyclic systems. O.Dielsand K. Alder
[with W. Lubbert, E. Naujoks, F. Qderberitz,
K. Rohl, and H. Segeberg] (Annalen, 1929, 470,
62—103).—When 2 : 5-ewdoinethylenehexahydrobenz-
aldehyde (1) (semicarbazone, m. p. 160-5°; cf. A,
1928, 1018) is heated with acetic anhydride and
sodium acetate, the enol acetate (1), b. p. 109—111°/
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16 mm., of norcamphenilanealdehyde, results. Fission
of this with ozone in presence of benzene and water
and subsequent treatment with semicarbazide affords
the semicarbazone, m. p. 196—197°, of norcamphor,
m. p. 91—92° (cf. Hintikka and Komppa, A., 1918,
i, 543). Reduction of | in presence of acetic acid
by Skita’s method gives 2 :5-endomethylenehexa-
hydrobenzyl acetate, b. p. 103—104°/13 mm., also
formed from 1l by Paal’s method. Treatment of
2 : 5-endomethylenehexahydrobenzyl alcohol (I11), b. p.
101—102°/10 mm. (phenylcarbimide derivative, m. p.
118—119°), with hydriodic acid (d 1-96) at 110—
120°, yields the corresponding iodide, b. p. 107—
109°/14 mm., which when treated with trimethyl-
amine in benzene at 120° affords 2 : o-endomelhylene-
hexahydrobenzyltrimethylammmimm iodide, m. p. 266—
267°. Thermal decomposition of the corresponding
hydroxide gives 2 :5-endomethylenehexahydrobenzyl-
dimethylamine, b. p. 182° (picrate, m. p. 172°). Treat-
ment of the sodium derivative of Il with carbon
disulphide and methyl iodide in toluene affords the
corresponding xanthate, C7Hn «Cl120¢CSMe, b. p.
182°/15 mm., which when distilled under ordinary
pressure decomposes into carbonyl sulphide, methyl-
mercaptan, and norcamphene, b. p. 123°/755 mm.,
d\3 0-S7S9 (nitrosochloride, m. p. 125°). Magnesium
phenyl bromide converts | into phenyl-2 :5-endo-
methylenecyclohexylcarbinol, b. p. 162—165°/20 mm.,
dehydrated by potassium hydrogen sulphate at 190°
to 2-benzylidene-l :4-endomethylenecyclohexane, b. p.
145—147°/15 mm. When | is kept in the ice-chest
for some days a trimeride, m. p. 178—179° after slight
previous sintering, is formed.

When myrcene is warmed with maleic anhydride,
cis-4-isohexenyl- A4-tetrahydrophlhalic anhydride (1V),
b. p. 202—206°/12 mm., m. p. 34—35° results.
Treatment of the corresponding acid, m. p. 122—
123°, with 35% hydrobromic acid at 100° in a sealed
tube gives 1:I-dimethyloctahydro7iaphthalene-Q : 1-di-
carboxylic acid, m. p. 206—207° (anhydride, in. p.
215—217°). Reduction of IV with hydrogen in
presence of colloidal palladium and alcohol yields
c\s-4-iso]iexyl-Ai-tetrahydrophthalic anhydride, b. p.
207°/11 mm., m. p. 42°; the corresponding acid is
converted into tvaiis-4-isohexyl-Ai-tetrahydrophthalic
acid, m. p. 169—170°, by heating with 30% liydro-
bromic acid at 100° in a sealed tube. Treatment of
a chloroform solution of IV with ozone and subsequent
decomposition of the ozonide with water and hydro-
gen peroxide affords 4-fj-carboxyethyl-Ad-tetrahydro-
phthalic acid (lead salt). Crotonaldehyde combines
with butadiene at 150° to give 6-methyl-A3-tetrahydro-
benzaldehyde, b. p. 75°/22 mm. (semicarbazone, hi. p.
168°), reduced catalytically by Paal’s method to
hexahydro-o-tolualdehyde,b. p. 61—62°/I1 mm. (semi-
carbazone, m. p. 155°). This is oxidised by atmo-
spheric oxygen to /rans-hexahydro-o-toluic acid
(amide, m.-p. 175—176°). From crotonaldehyde and
isoprene, ay- and (3y-dimethylbutadienes, there are
obtained 3 : Q-dimethyl-As-ietrahydrobenzaldehyde, b. p.
92—93°/25 mm. (semicarbazone, m. p. 179—180°),
2:4: Q-Irimetkyl-A*-, b. p. SI—82°/12 mm. (semi-
carbazone, m. p. 183°), and 3:4: 6-trimethyl-As-tetra-
hydrobenzaldehyde, b. p. 89°/12 mm. (semicarbazone,
mi p. 181°), respectively: aay-trimethylbutadiene
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affords a compound, C11H 180, b. p. 93—95°/18 mm.
Acraldehyde combines with isoprene, (3y- and ay-di-
methylbutadienes, at 100°, yielding 3(4\)-meihyl-A3,
b. p. 63—64°/10 mm. (semicarbazone, m. p. 146°),
3 :4-dimethyl-A3-, b. p. 79°/10 mm. (semicarbazone,,
m. p. 172°), and 2 :4(3:51)-dimethyl-AW)-teira-
hydrobenzaldehydes, b. p. 71—73°/10 mm. (semi-
carbazone, m. p. 174°), respectively. Crotonaldehyde
and myrcene combine at 150°, forming 6-mei%Z-3-iso-
liexenyl-As-tetrahydrobenzaldehyde, b. p. 143—144°/12
mm.; with acraldehyde at 100° the aldehyde,
CIH20, b. p. 134—136°/17 mm., results. a-Phell-
andrene reacts similarly with acraldehyde and croton-
aldehyde, giving aice

Y '\ hides, b. p. 128—130°

PrAH / ¢jh X9H-CHO 12 mm. and 143- 144°)

CH2 CMc CH-R. 18 mm., respectively, -with
Xpxr/ the annexed structure
(where R—H and M

respectively). Cinnamaldehyde and ay-dimethyl-
butadiene combine at 200° to give an aldehyde,
Cj5H 180, b. p. 156—15S°/16 mm. Crotonic acid and
butadiene react at 150—170° vyielding an acid,
C8 100, m. ji. 6S° reduced catalytically by Paal’s
method to Zro?is-hexahydro-o-toluic acid; with
acay-tnmethyl- and ay-dimethyl-butadienes, the
acids, C1H 1302 and C,0H1602 m. p. 88-5—8%° and
9S°, respectively, result. Sorbic acid and neleic
anhydride afford an acid, C10H 1206, decomp. 198°,
whilst ethyl sorbate furnishes a substance, m. p. UT-
[1S0.

C7/cloPentadicne and crotonaldehyde combine at
100° to give a mixture of cis- and trans-6-me%Z-2: o-
endomethylene-As-tetrahydrobenzaldehyde, which yields
semicarbazones, m. p. 158° and 181°, respectireiy;
the aldehyde regenerated from the semicarbazone,
m. p. 181° has b. p. 80°/45 mm. During tins
reaction the c?s-aldehyde is first produced and on
further heating rearranges into the iranw-isomeride.
Reduction of the more fusible semicarbazone with
hydrogen in presence of colloidal palladium and
alcohol yields the semicarbazone, m. p. 1665°, of
cis-Q-methyl-2 : 5-endomethylenehexahydrobenmldehyde,
b. p. 85°/23 mm. Similarly, the less fusible semi-
carbazone affords the semicarbazone, m. p. 174°,
trans-6-methyl-2 : 5- emIOJ7|ethylenehexahydrobenzalde-
liyde, b. p. 90°/12 mm. Atmospheric oxidation of
these aldehydes gives cis- and trans-2:5endo-
methylenehexahydro-o-toluic acids, b. p. 136—137°/
13 mm., and m. p. 66°, respectively.

Condensation ' of 3(4 ?)-methyl-A4-tetrahydrobcnz-
aldehyde with acetone in presence of aqueous barium
hydroxide affords the corresponding benzylidene-
acetone, b. p. 121—122°/12 mm. 2:4: 6-Triniethyl-
Ad-tetrahydrobenzaldehyde and acetone condense in
epresence of sodium ethoxide, yielding 2:4: 6irt-
methyl-Ai -tetrahydrobenzylideneacetone [ip-irone], b. p-
138—139°/20 mm. (p-bromophenylhydrazone, m. p-
175°; thiosemicarbazone, m. q_ 191—192° after sinter-
ing at 187°). 2:4:6: Q-Tetramethyl-A"-tetrahydro-
benzylideneacetone[methylirone] (*-bromophenylhydrazm
one, m. p. 155—156°) is obtained similarly.

Dehydratlon of p-methylpentane-pS-diol afford»
ay-diiHcthylbutadiene, oxidised by potassium per-
manganate to formic and acetic acids, and reduced
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catalytically to [3-methyl-A™-pentcnc.  The dibromide,
b. p. 94—95°/62 mm., of this substance affords
ay-dimethylbutadiene when heated with quinoline
at 155°. This butadiene combines with maleic
anhydride in benzene, forming 3 : 6-dimethyl- A*tetra-
hydrophthalic anhydride (V), m. p. 56—57°. The
three hydrocarbons, C6H 10, described by Harries (A.,
1901, i, 194), Saytzev (A., 1877, ii, 298), and Kyria-
Mdes (A., 1914, i, 506), are all ay-dimethylbutadiene,
since they react with maleic anhydride, yielding V.
Isoprene, a-methyl-, Py-dimethyl-, and ao-dirnethyl-
butadienes combine with maleic anhydride to give
5methyl-, m. p. 63—64°, 6-methyl-, m. p. 62°, 4 : 5-di-
methyl-, m. p. 78—79°, and 3 : G-d$jnethyl-Ai-tetra-
bjdmphthalic anhydrides, m. p. 95—96°, respectively;
aay-trimethylbutadiene affords a compound, m. p. 49°.

pp__,.r,__(j-rc'o Maleic anhydride and N-
I ftMe i \o methyipyll0l& reacfc : slowly
gij—aii ¢ij-qol ordinary temperature,

yielding the anhydride, in. p.

B—99°, possessing the annexed formula.

H. Burton.

Fenchene series. 1. Ozonisation and con-
stitution of fenchenes. G. Komppa and R. H.
Eoschier (Annalen, 1929, 470, 129—156).—Decom-
position of an acetic acid solution of the ozonide from
i-a-fenchene (A., 1917, i, 398), by warming on the
water-bath, affords about 50% of d-a-fenchocam-
phorone, together with I-v.-fenchenylanic acid (1),
m p. 71-5—72° (anilide, m. p. 149-5—150°; various
sdts are described briefly), and the corresponding
impure aldehyde. Dehydration of r-fenchyl alcohol

CH—CH— -CH, CMe, -CH—CH
B CMe, AH CH, || ()
CH-CH— -ch-cox ., -OR—CR'

with potassium or sodium hydrogen sulphate at 180°
gives a mixture of hydrocarbons, b. p. 145—160°,
separated into the following fractions : (A) b. p.
15-153°, d'J 0-8598, n\j 1-46620 (nearly pure dl-fi-
fenchene), (B) b. p. 145—147°, d? 0-8547, 1-46072
[impurey-fenchene (11; R=H, R'=Me)], and (G)b. p.
141—143°, d" 0-8476, n}7 1-45424 [a mixture of & or
jso-fenchene (Il; R=Me, R'=H) and cyclofenchene].
Decomposition of the ozonide from A, in the above
manner, yields cZZ-(3-fenchocamphorone (semicarb-
azore, m. p. 193—195°), oxidised by alkaline potass-
ium permanganate to ¢/-apofenchocamphoric acid,
p. 144—145° (various salts described). A small
amount of cis-cipocamphoric acid is obtained during
the oxidation of an impure specimen of the ketone,
shoningthat A contains some a-fenchene. p-Fencho-
ramphorone is identical with p-isocamphenilone
Pamctkin and Chuchrikova, A., 1915, i, 701).
fraction B contains some |3-fenchene, since decom-
position jf the ozonide gives (3-fenchoeamphorone in
additionto ¢-acetyl-5 : 5-dimethylcyclopentanealdehyde,
>p. 118—120°/10 mm., df 1-0215, ug 1-4700 [disemi-
uirbezome, m. p. 219° (decomp.)], and d-acetyl-6 :5-
fomethylcyclopentanecarboxylic acid (111), df 1-0924,
rb 1-4774 (semicarbazone, m. p. 220—221°; various
described). Oxidation of Il with sodium
hypobromite yields irans-apofenchocanrphoric acid,
m p. 147—148° (cf. Nametldn, A., 1924, i, 1084).
Ozonisation of fraction C affords small amounts of

821

Il and a ketone, C9H 140 (semicarbazone, m. p. 209°),
oxidised by alkaline potassium permanganate to a
dicarboxylic acid, CH 1404, m. p. 117—118°, together
with ¢¢-cis-fenchocamphoric acid, m. p. 173—174°.
This acid is obtained also by oxidation of G with
potassium permanganate.

During the ozonisation of the hydrocarbon fractions,
b. p. below 147°, cycfofenchene, b. p. 142—143°/752
mm., df'*“0-8624, 1-45364 (hydrochloride, m. p.
26—28°; hydrobromide, b. p. 92—93°/12 mm., m. p.
4°), remains unchanged. Treatment of this with
acetic and sulphuric acids gives the acetate, b. p.
89—90°/10 mm., df 0-9648, nf 1-45810, of isofenchyl
alcohol, b. p. 84-5—85°/10 mm., d f 0-9543, n% 1-47664
(phenylcarbimide derivative, m. p. 94—96°), oxidised
by potassium permanganate at 60° to ¢Z-isofenchone
(Wallach, A., 1908, i, 809), and «';-as-fenchocam-
phoric acid. ci/cZoFenchene ajipears to be identical
with p-pinolene (Aschan, A., 1912, i, 198). Physical
constants for the five fenchenes are given.

H. Burton.

Tricyclene series. G. Komppa (Ber., 1929, 62,
[jS], 1366—1370; cf. this vol., 192).—The following
additional data are recorded : phenylurethane of
tricyclenol, m. p. 86°; tricyclenyl chloride, b. p. 75—
76°/6 mm., df 1-0348, rif 1-49336; Pw-dichlorocam-
I/£ane, m. p. 53—55°. H. Wren.

Synthesis of coumarin derivatives. Il. R.
Weiss and A. Kratz (Monatsh., 1929, 51, 386—
396).—The synthesis of coumarin derivatives by the
interaction of m-dihydroxybenzene derivatives with
ethyl ethoxymethyleneacetoacetato (l) in the presence
of sodium ethoxide (this vol., 73) is extended, and it
is found that ethyl ethoxymethylenemalonate (II)
may be used in a similar manner. Thus with resorcinol
Il yields ethyl 7-hydroxycoumarin-3-carboxylate, m. p.
165—170°, but with 2-nitroresorcinol is obtained
7-hydroxy-S-nitrocoumarin, -)-0-5H20, m. p. 228° [not
identical with the 7-hydroxynitrocoumarin obtained
by direct nitration (Clayton, J.C.S., 1910, 97, 1396)],
together with a tetrahydro-(3 :5:3' :5'0r2 : 4 : 2' : 4")-
dinitro-(4: : 4' or 3:3')-diphenyl, darkening at 270°.
With 1, however, |-hydroxy-3-acetyl-S-nitrocoumarm,
m. p. 230—231° (decomp.), is obtained. Similarly
with I, 4-chlororesorcinol yields G-chloro-7-hydroxy-
3-acetylcoumarin, m. p. 241—242° (j>-toluenesulphonyl
derivative, m. p. 160—161°). Condensation of
4-ethylresorcinol with acetic acid in the presence of
anhydrous zinc chloride at 140° yields 5-ethylresaceto-
phenone (I11), m. p. 115° which is reduced with
amalgamated zinc and hydrochloric acid to 4 : 6-di-
ethylresorcinol (IV), m. j> 65—71°, identical with the
product obtained by similar reduction of 2 :4-di-
hydroxy-1 :5-diacetylbenzene (Eijkman and others,
A., 1905, i, 359). By condensation with I, 1V yields
5-hydroxy-Z-acetyl-6 : 8-diethylcoumarin, m. p. 192°
(p-toluenesvlphonyl derivative, m. p. 99°), which
reacts with hydrazine hydrate to yield the azine,
m. p. 214°, of the unknown 2 : 6-dihydroxy-3 : 5-di-
ethylbenzaldehyde. Similar condensation of IV with
Il yields ethyl. 5-hydroxy-G : S-diethylcoumarin-3-
carboxylate, m. p. 156° together with the corre-
sponding free acid, in. p. 212°. Condensation of 111
with 11 yields ethyl 5-hydroxy-G(]&)-acetyl-'ti(i.G)-ethyl-
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cxmmarin-Z-carboxylate, m. p. 180—185°, which is
hydrolysed with alcoholic potassium hydroxide to
the corresponding 5 -hydroxy - 6(8)-acetyl-8(6)-ethyl-
coumarin, m. p. 180°. 4 :e-Dichlororesorcinol, m. p.
108—109°, is obtained pure by rechlorination with
sulphuryl chloride of the product obtained by the
method described in the literature, which yields an
indefinite mixture of mono- and di-chloro-compounds.
It condenses with | to yield 6 : 8-dichloro-5-hydroxy-
3-acetylcoumarin,m. p. 235—236° (deeomp.) (*-toluene-
sulphonyl derivative, m. p. 150—151°).

J. W. Baker.
Styrylpyrylium salts. XI. Determination of
the reactive group in ketones of the type

CH3-CO-CHR by the benzo-p-naphthaspiropyran
colour change. 1. M. Heilbron and F. Irving
(J.C.S., 1929, 936—946).—The reaction whereby
benzo-p-naphtha<spiropyrans substituted in the
3-position ionise on being heated in inert solvents
giving coloured solutions, a reaction which is not ob-
served with the isomeric 3'-substituted compounds,
has been utilised in determining the mode of condens-
ation of salicylaldehyde with ketones, CH3CO*CHXR
(cf. Dickinson and Heilbron, A., 1927, 884). The
compound | obtained by Dickinson (A., 1926, 1144)
by condensing salicylaldehyde with benzyl methyl
ketone and a little piperidine condenses with
2-naphthol-l-aldehyde in the presence of absolute
alcohol and dry hydrogen chloride to give 3-phenyl-
benzo-$-naphthas$\iopyran, m. p. 20S—209°, which
is identical with the spiroTpyr&n obtaned from the
condensation product of sahcylaldehyde and benzyl
methyl ketone in the presence of dry hydrogen
chloride, and [5-naphthol-l-aldehyde. This spiro-
pyran gives a purple colour when heated in solvents
of high b. p. and hence the condensation has taken
place on the methylene group. The compound II,
m. p. 145° obtained by Dickinson (loc. cit.) from
o-methoxybenzaldehyde, benzyl methyl ketone, and
hydrogen chloride, and also a new isomeric com-
pound, m. p. 180° isolated in the same condensation,
are bimolecular and are probably sterecisomeric cyclic
compounds (cf. Japp and Maitland, J.C.S., 1904, 85,
1473). The structure of Gheorghiu and Arventiev’s
styryl isobutyl ketone 111 (A., 1928, 522) has been
confirmed by synthesis from ethyl isopropylaceto-
acetate; the latter condenses with benzaldehyde and
8% aqueous sodium hydroxide to y-benzylidene-
a-isopropylacetoacetic acid, m. p. 134° (decomp.),
decomposed by heating with copper powder to the
ketone 111, which was isolated as the semicarbazone,
m. p. 167°. Methyl wobutyl ketone, salicylaldehyde,
and 20% sodium hydroxide yielded 2-hydroxystyryl
isobutyl ketone, m. p. 104°, which, with p-naphthol-
1-aldehyde, gave Z'-isopropylbenzo-P-naphthaspiro-
pyran, m. p. 11S° the last did not acquire colour
when heated in solvents of high b. p. The same
(ipiYopyran is obtained by condensation of methyl
(.sobutyl ketone and salicylaldehyde and hydrogen
chloride, followed by reaction of the pyrylium salt
with p-naphthol-1-aldehyde and hydrolysis. 3'-Octyl-
benzo-"-naphthas"ixop>yran, m. p. 101—102°, and
3-octyldi-[i-naphthasiAvopyran, m. p. 157°, were pre-
pared from 2-hydroxystyryl nonyl ketone and methyl

nonyl ketone, respectively. A. |. Vogel.

BRITISH CHEMICAL ABSTRACTS.— A.

Styrylpyrylium salts.  XIl.  sjnroPyrans
from 9-methyl and 9-ethybcanthylium salts.
F. 1rving (J.C.S., 1929, 1093—1095).—Condensation
of 9-methylxanthenol and p-naphthol-l-aldeh'yde in
the presence of hydrogen chloride afforded xantlw-
fi-naj)hthasjnvopjjra7i, m. p. 201°, which gave a red
colour on heating in diphenyl ether (cf. preceding
abstract). Benzoxanthaspixopyran, m. p. 154° pre-
pared from 9-methylxanthenol, salicylaldehyde, and
hydrogen chloride, and 3'-methylxantho-p-naphtba-
spiropyran, m. p. 271°, prepared from 9-ethylxanth-
enol, (3-naphthol-l-aldehyde, and dry hydrogen
chloride, do not give colours when heated in solvents
of high b. p. The three sptYopyrans give xanthylimn
salt colorations with trichloroacetic but not with
acetic acid. A. 1. Vogel.

Hydroxyquinolsulphonephthalein (2 :7-di-
hydroxysulphonefluorescein) ; 2:4: 5-trihydr-
oxybenzoylbenzene-o-sulphonic acid and deriv-
atives. w. R. Orndoref and M. L. willard (J.
Amer. Chem. Soc., 1929, 51, 1466—1474).—Hydroxy-
quinol and o-sulphobenzoic anhydride (equal nols)
at 100° yield mainly 2:4: 5-trihydroxybenzoylbenzene-
o-sulphonic acid, m. p. 210° (optical properties; am-
monium, barium, and zinc salts; also the tetrasodium
salt and tetra-acetate of the tautomeric lactonic modi-
fication). When this is heated at 140°, with or with-
out hydroxyquinol (1 mol.), it yields 2 : 7-dihydroxy-
sulphonefluorescein (optical properties). This is best
prepared from hydroxyquinol triacetate and o-sulpho-
benzoic anhydride at 140°; it is also formed from
hydroxyquinol itself and the acid chloride or an-
hydride. The free fluorescein and the folloning
intensely coloured derivatives (red or violet in solu
tion) : ammonium, barium, zinc, potassium, and
aniline, m. p. above 300°, salts; trimethy! ether (sodium
salt), and dimethyl ether, are assigned quinonoid
formulae. The colourless tetra-acetate and tetrabenmle
are derived from the corresponding lactone. The
fluorescein is brominated in ethyl alcohol to a dibrono-
derivative (triammonium salt, tetra-acetate) and con
densed by sulphuric acid at 120° to violet “ sulphonz-
violein,” CIH 1007S. Pale yellow 2 :7 -dihydroxy-
sulphonefluorescin, obtained by reduction with zinc
dust and formic acid, is readily oxidised and gives a
tetra-acetate (silver salt). H. E. F. Notton.

Brazilin and hasmatoxylin. 1X. Compounds
of the phenoxyacetone series. P. Pfeiffer and
J. Willems (Ber., 1929, 62, [B], 1242—1250).—The
action of zinc on a mixture of ethyl phenoxyacetate
and ethyl bromoacetate gives ethyl y-phenoxyacdo-
acetate in 2—3% vyield; the copper compound, m. p-
155-5—156° (decomp.), and p-nitrophenylhydrazone,
m. p. 136—137°, are described. Addition of hydrogen
cyanide to the ester affords the corresponding hydroxy-
nitrile. Phenoxyacetyl chloride is converted by a
suspension of methyl sodiomalonate in benzene”Ninto
methyl phenoxyacetylmalonate, m. 51-5—525
(sodium salt; copper compound, m. p. 154-5°). Ethyl
bromoacetate, ethyl m-methoxyphenoxyacetate, and
zinc yield ethyl y-m-metlwxyphenoxyacetoacetate, b. p-
176°/0-2 mm. (copper salt, m. p. 121°), which, with
hydrocyanic acid and aqueous potassium cyanide,
affords the corresponding cyanoliydrin (non-crystalline
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benzoyl derivative). Hydrolysis of the cyanohydrin
with boiling, concentrated hydrochloric acid gives
y-m-metlwxypheTwxycitmmalic acid,
O0Me-Ce8H4-0-CH2-C(0H)(CO2H)-CH2-CO2H  (calcium
salt). m-Methoxyplienoxyacetyl chloride, b. p. 145—
146'5715 mm., from the acid and phosphorus tri-
and penta-chlorides, is converted by methyl sodio-
malonate in benzene into methyl m-methoxyphenoxy-
acetijlimalonate, m. p. 55—56°. 2 :3 -Dimethoxyphen-
oxyacetic acid, m. p. 102-5—103°, prepared from
chioroacetic acid and pyrogallol 2 : 3-dimethyl ether
in alkaline solution, is converted into the correspond-
ing chloride, m. p. 162°/12 mm., which is condensed
with methyl sodiocyanoacetate to methyl cyano-2 : 3-
imelhoxyphenoxyacetylacetaie, m. p. 87—88°. A mix-
ture of phenylacetonitrile and ethyl phenoxyacetate
is converted by alcoholic sodium ethoxide into
y-phenoxy-a.-phenylacetoacetonitrile, m.- p. 126—127°,
converted by methyl-alcoholic hydrogen chloride into
inethyl y-phenoxy-a-phenylacetoacetate, m. p. 75-5—
76° the ester reacts as a homogeneous ketone, but is
partly enolised when melted. Boiling, concentrated,
aqueous hydrochloric acid transforms the keto-ester
into y-pherwxy-a.-phenylacetone, m. p. 43—44°, which
does not give a coloration with ferric chloride; the
corresponding phenylhydrazone, ret p. about 94—96°
after softening at about 65°, and semicarbazone, m. p.
151—152°, are described. The cyanohydrin has m. p.
AN—95° after softening at about 83°. H. Wren.

Gossypol. V. Action of chromic acid on
gossypol derivatives. VI. Action of boiling
hydriodic acid on gossypol and derivatives ;
semi-micro Zeisel methoxyl method. E. P.
Clark (J. Amer. Chem. Soc., 1929, 51, 1475—1478,
1479—1483; ef. A., 1928, 208, 426, 1016).—Gossypol
kxa-acetate in acetic acid is oxidised by aqueous
chromic acid to bright yellow gossypolone tetra-acetate,
CHi® 4OAc)4, darkening from 210° charring at
2¥ [dianil, m. p. 255—256° (corr.), softening from
A¥]. This corresponds with the removal of CBHS
from and formation of two new quinonoid carbonyl
groups in, the gossypol nucleus. ajwGossypol hexa-
acetate is oxidised in acetic acid by Kiliani’s chromic
addmixture (A., 1913, i, 381) to apogossypolone tetra-
actate, C2H 13 2(0Ac)4, m.p.230°, sintering from 220°,
which does not condense with aniline. apoGossypol
kexamethyl ether is oxidised by this reagent to yellow
i-gossypolone tetramethyl ether, C28H20 4(0Me)4, m. p.
2 (corr.). This change involves the formation of
fourquinonoid carbonyl groups without loss of carbon
fromthe apogossypol skeleton. The optical properties
dthe new compounds are described.

The high results obtained in the determination of
Methoxyl in methylated gossypol derivatives by the
Heishut-Zeisel method (A., 1913, ii, 78) have been
traced to the formation of a volatile iodide by the
action of the hydriodic acid on part of the gossypol
skeleton. This iodide, which has been shown to
differ from methyl iodide (cf. Willstatter and Utzinger,
A?1911, i, 659), is also obtained from gossypol deriv-
atives which contain no alkoxyl groups. Apparatus
and methods are described suitable for the deter-
mination of methoxyl in 20 mg. samples, using an
ordinary balance.  * H. F. Notton.
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Conjugated unsaturated compounds. 1X.
Colouring matter from alkekengi (Physalis alke-
kengi and P. franchetti). R. Kuhn and W.
wiegand (Helv. Chim. Acta, 1929,12, 499—506; cf.
Kylin, A., 1927, 669).—Extraction of the dry sepals
with benzene and subsequent purification gives 0-9—
1-8% of physalien (I), CGH%04, m. p. 97° (uncorr.
block), orange-red in transmitted light, also isolated
from the skins of the berries (0-05% of wt. of fresh
fruit). Treatment of | with iodine in ether gives a
di-iodide, whilst the amount of hydrogen absorbed,
during reduction in presence of platinum oxide and
acetic acid, corresponds with eleven double linkings.
Perhydrophysalien is colourless. Oxidation of | with
potassium permanganate (cf. this vol., 425) gives 5
mols. of acetic acid showing the presence of five
methyl groups. . Colour reactions of | with various
reagents are given. H. Burton.

Thionaphthens. K. Fries and E. Hemmecke
(Annalen, 1929, 470, 1—19).—Nitration of thio-
naphthen in acetic acid solution at 50—110° affords
2-nitrothionaphthen, m. p. 81°, reduced by stannous
chloride and hydrochloric acid to 2-aminothionaphthen
() (acetyl derivative, m. p. 168°). When | or its
stanriichloride (Il) is heated with dilute mineral acid,
2-hydroxythionaphthen results (cf. Friedldnder, A,
1907, i, 334), but when I1 is treated with 40% sodium
hydroxide solution, or I is distilled in a vacuum, am-
monia. is evolved and 2 :2'-di(thio?iaphthenyl)amme,
m. p. 117°, is obtained. Reduction of 2-nitrothio-
naphthen with sodium disulphide in boiling alcohol
affords the sodium salt (111) of the aci-form of 2 : 2'-
dinitro-1 : 1' : 2 : 2'-tetrahydro-1 : 1'-di(thionaphthenyl)
(IV), m. p. 126°. Oxidation of Il1l1 with bromine
water or alkaline potassium ferricyanide yields 2-nitro-
thionaphthen, whilst reduction with stannous chloride
and hydrochloric acid gives 2 :2'-diamino-1 : I'-di-
(thionaphthenyl), m. p. 238° (decomp.) [hydrochloride;
diacetyl derivative, m, p. 346° (decomp.)]. This is
oxidised by alkaline potassium ferricyanide to di-
iminothioindigo (annexed formula),
m. p. 228° (decomp.) (hydrochloride;
diacetyl derivative, m. p. 285°, pre-
pared only by similar oxidation

INH

of the corresponding diacetami

dcrivative) : reduction of these imino-compounds
regenerates the original substances. Reduction of
IV with stannous chloride and hydrochloric acid
yields a mixture of 2 :2'-diamino-1 :1' :2 :2'-tetra-
hydro-1 : V-di(tlilonaphthenyl), m. p. 156° (hydro-
chloride, decomp. 338°; acetyl derivative, m. p. 365°),
2-amirto-l :2-dihydro-l : I'-di(thionapkthe?iyl), m. p.
83-5° (hydrochloride-, acetyl derivative, m. p. 231°),
and 1:1'-di(thionaphthenyl) (V), m. p. 262°. Treat-
ment of these twro amines with nitrous acid affords
V. Nitration of V with nitric acid (d 1-52) in acetic
acid solution below 8° gives 2-nitro-I : 2-dihydro-I : 2'-
di(thionaphthenyl), m. p. 161° (decomp.), which when
reduced with stannous chloride and hydrochloric acid
yields the corresponding amino-derivative, m. p. 271°
[(decomp.); acetyl derivative, m. p. 225° hydro-
chloride, m. p. 298° (decomp.)], together with 1:2'-
di(thionaphthenyl), m. p. 76°, also formed from the
amine by the action of nitrous acid. The production
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of 11l from 2-nitrothionaphthen is postulated:
2-ch:c-N(:0):0+2H — >2 eeeech-c:n(:0)-oh— >
[¢h-c:n(:0)-0hj. h. burton.
Methoxy-derivatives of thioxanthone. K. C.
Roberts and S. Smiles (JCS, 1929, 863—872)—
Condensation of 2-thiolbenzoic acid and 4-iodoanisole
in the presence of amyl alcohol, potassium carbonate,
and copper acetate yielded 2'-carboxyA-methoxydi-
phenyl sulphide, I, in. p. 232°. 2'-Carboxy-3 :i-di-
methoxydiphenyl sulphide, m. p. 212—213°, and 2'-
carboxy-5-methoxy-2-methyldiphenylsidphid-e, m. p.
176—177°, were similarly prepared by condensation
of 2-thiolbenzoic acid with 4-aminoveratrolo and
2-iodoA-methoxytoluene, b. p. 252—253° (from 4-meth-
oxy-o-toluidine), respectively. The by-product, m. p.
112°, formed in the reduction of 2-nitro-4-methoxy-
toluene with tin and hydrochloric acid is cldoro-i-
methoxy-o-toluidine, and not 4-methoxy-o-toluidine
(Limpach, A., 1889, ii, 69S). Sulphuric acid and |
afforded 2-methoxythioxanthone (perchlorate), m. p
129°. Treatment of a mixture of 2-thiolbenzoic acid
and 4-chloroanisole with sulphuric acid gave 1-chloro-
4-methoxythioxanthone, m. p. 196°, since further treat-
ment with *»-toluidine in the presence of potassium
and copper acetates readily furnished I-'p-ioluidinoA-
methoxythioxanthone, m. p. 133°. 4-Methoxy-\-methyl-
thioxanthone, m. p. 162°, was similarly prepared from
4-methoxytoluene.
m. p. 128° (hydrochloride ; perchlorate), was prepared
by dehydration of 2'-carboxy-3-methoxy-6-methyldi-
phenyl sulphide with sulphuric acid. 1:4-Dimeth-
oxythioxanthone (Clarke and Smiles, J.C.S., 1911, 99,
1539) vyields a dihydrochloride, a chloroplatinate,
a ferrichloride, and a perchlorate. Condensation of
2-bromoveratric acid and thiophenol in the presence
of amyl alcohol, potassium carbonate, and copper
acetate gave  6-carboxy-2 : 3-dimethoxydiphenyl
sulphide, which furnished 3 : 4-dimethoxythioxanthone,
m. p. 1S5° (perchlorate), with sulphuric acid. Reac-
tion of pyrocatechol with 2-thiolbenzoic acid in sulph-
uric acid yielded a dihydrothioxanthone (diacetyl
derivative, m. p. 191°), aqueous alkaline méthylation
of which yielded the dimethoxy-derivative, m. p.
172°, identical with 2 :Z-dimethoxythioxanthone,
m. p. 172° (hydrochloride ; two ferrichlorides), obtained
by dehydrating 2'-carboxy-3 :4-dimethoxydiphenyl
sulphide with sulphuric acid or by condensing
veratrole with 2-thiolbenzoic acid in sulphuric acid.
Its structure was confirmed by treatment with boro-
acetic anhydride and acetic anhydride, when the
diacetyl derivative, m. p. 191°, and not a co-ordinated
diacetoborate was obtained (cf. Dimroth, A., 1922, i,
155; 1926, 297). 1 :2-Dimethoxythioxanthone, a by-
product in the preparation of the 2 : 3-derivative, has
m. p. 143—144° (hydrochloride; perchlorate). Inter-
action of 1:2:3-trimethoxybenzene and 2-thiol-
benzoic acid in sulphuric acid afforded 2 : 3 :4-tri-
methoxythioxanthone, m. p. 150°, identical with the
product obtained from I-iodo-2 :3 :4-trimethoxy-
benzene and 2-thiolbenzoic acid (cf. Ullmann and
Sone, A., 1911, i, 739, who give m. p. 153—154°).
The relative stabilities of the hydrochlorides derived
from the thioxanthones were investigated by a modi-
fication of Baeyer and Villiger’s method (A., 1902, i,

\-M ethoxyA-methylthioxanthonc,
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769) and were shown to be in qualitative agreement
with the tendency to salt-formation with dry hydrogen
chloride at atmospheric pressure and temperature.
A. |. Vogel.

Arylamides of levulic acid. R. Lukes and
V. Pretog (Coll. Czech. Chem, Comm., 1929,1, 282—
287).—It has been concluded that the “ lsevulamide
formed by the interaction of ammonia with 2-methyl-
5-keto-4: 5-dihydrofuran (Aft'-angelicalactone) (WoIff,
A., 1885, 1123) cannot have a pyrrolidone structure
(Beilstein, 4th ed., Vol. Ill, 676), since the product
from methylamine and A”y-angelicalactone is not
identical with the pyrrolidone obtained from mag-
nesium methyl bromide and iV-metliylsuccinimide
(A., 1928, 299; this vol., 576). This conclusion is
supported by the non-identity of * laevulanilide,”
m. p. 102° (1), prepared from A&'-angelicalactone and
aniline, or from y-acctoxy-y-valerolactone, aniline,
and water, with 2-hydroxy-\-phenyl-2-methylpymM-
5-one, m. p. 101° (1), which is obtained (accompanied
by 1-phenyl-2 : 5-dimethylpyrrole) by the interaction
of magnesium methyl bromide with jV-phenylsuccin-
imide. Aniline reacts with | in boiling toluene to
yield levulanilide anil, m. p. 145° (decomp.), which is
readily hydrolysed to levulanilide and aniline by
water. Aniline does not condense with Il. Hydro-
lysis of Il by boiling, dilute sulphuric acid yields
aniline and levulic acid. The following “ arylamides
of leevulic acid ” have also been prepared from A*-
angelicalactone or y-acetoxy-y-valerolactone: p-
toluidide, m. p. 108—109°, oc-naphthylamide, in. p.
105—106°, $-naphthylamide, in. p. 107—108°.

R. li. Cattow.

Acridone derivatives. W. Lésnianski (Bl
Acad. Polonaise, 1929, A, 81—88).—CondensaiioJi of
2-chloro-5-nitrobenzoic acid with “-anisidine in
glycerol in the presence of anhydrous potassium
carbonate and copper-bronze gave 4-nitro-4'-melhoxy-
diphenylamine-2-carboxyMc acid, m. p. 230-5° (potass-
ium salt), which was converted into ¢-nilro-T-methoxy-
acridone, m. p. 395°, when heated with phosphorus
oxychloride at 115° (sulphuric acid is unsatisfactory).
The following compounds were similarly prepared:
4z-Tiitro-4'-ethoxydiphenylamine-2-carboxylic acid (h°m
chloronitrobenzoic acid and -p-phenetidine ; ammon-
ium salt), m. p. 213—214°, and Z-nitro-7-ethoxyacrii-
one, m. p. 378° [the corresponding AyiZroo;(/-compound
(sublimes above 360°) was ﬁroduced with sulphuric
acid at 140°]; N-4-nitrophenyl-a.-riaphthylamiM-i-
carboxylic acid, in. p. 266° (from a-naphthylamine and
chloronitrobenzoic acid) and 9-nitro-ci-phen-napMh-
acridone, in. p. 382° N-4-nitrophe7yl-"-naphthyl-
amine-2-carboxylic acid, m. p. 284—285°, and 1Q-nitro-
(3-phen-naphtliacridone, m. p. 440°.  A. |. Vogel.

Constitution of Guareschi's cyano-butadien®
acids. Attempt to synthesise @tsopropyl-
glutaconic acid. C.S. Gibson and J. L. Sdionsen
(J.C.S., 1929, 1074—1080).—Various cyano-aeids de-
scribed by Guareschi are in reality dihydroxypyr-
idines.  The condensation of i.sobutaldehyde and ethyl
cyanoacetate gave the ammonium salt of 2 :Gai-
hydroxy-3 : 5-dicyano-4-?“sopropylpyridine, hydro-
lysis of which by 60% sulphuric acid gave™2 : 6on*
hydroxy-i-isopropylpyridine, m. p. 213—214° (hydro-
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chloride', di--p-nitrobenzoyl derivative, m. p. 200—m=

201°; oxime, m. p. 123—124°), accompanied by a
little 2 : d-dihydroxy-Z-cyano-i-iaopropylpyridine, m. p.
273° (monohydrate, lost 1H20 at 110°). Similarly,
the condensation of acetaldehyde and etliyl cyano-
a-cetate led to the ammonium salt of 2 : 6-dihydroxy-
3: o-dicyano-4-methylpyridine and, by hydrolysis of
this, to 2 :6-dihydroxy-4-methylpyridine (Rogerson
and Thorpe, J.C.S., 1905, 87, 1685).

An attempt to remove hydrogen bromide from
ethyl <x-bromo-$-\sopropylglularate, b. p. 178°/30 mm.,
by boiling with diethylaniline led mainly to the ethyl
ester of the lactone of dl-a.-hydrozy-p>-isopropylglutaric
acid, b. p. 178°/26 mm., rifj 1-4466, from which dl-iso-
propylsuccinie acid was obtained by oxidation;
small quantities of ethyl |sopr0pylglutarate were also
obtained. .J. W.-Le Fkvre.

Nitration of A"-pyrldyl-lv -etliylcarbamide.
R. P. Dikshoorn (Rec. trav. chim., 1929, 48, 545—
547)—By heating 2-aminopyridine and ethyl carb-
imide in ether at 100°, -2-pyridyl-1S'-ethylcarbamide,
m p. 119° is obtained. Nitration of this with either
absolute nitric acid or mixed acids probably yields
Arnitro-ivr'-2-pyridyl-iV'-ethylcarbamide, but on pour-
ing the nitration mixture into water it decomposes,
é/jelqzjng 2-aminopyridine, ethylnitroamine, and carbon

ioxide.

Indole halogeno-ketones. 1. G. Sanna (Gaz-
zett-a, 1929,59,169—181).—The action of chloroacetyl
chloride on 2-methylindolyl magnesium bromide in
anhydrous ether furnishes d-a-chloroacetyl-2-methyl-
indole, m. p. 220°, which gives a  -silver derivative,
andaphenylhydrazone, m. p. 134°. With pyridine the
chloride gives 2-methyl-Z-indolacylpyridinium chloride,
m p. 332° (hydroxide prepared), and with quinoline, a
quinoline derivative. Similarly, bromoacetyl chloride
yields 3-<a-bromoacetyl-2-methylindole, m. p. 204° (silver,
pyridine, and quinoline derivatives). Either the
chloride or the bromide may be oxidised by alkaline
potassium permanganate to o-acetamidobenzoic acid,
witha substance, m. p. 156°, and may be converted by
fusion with potassium hydroxide to 2-methylindole-
3-carboxylic acid. Z-u>-lodoacetyl-2-methylbidole has
asobeen prepared. E. W. Wignall.

Derivatives of 8-axninogxiinoline. R. P. Diks-
hoohn (Rec. trav. chim., 1929, 48, 517—544; cf.
thisvol., 452).—8-Aminoquinoline and ethylcarbimide
heated hi ethereal solution at 100° yield N-8-quinolyl-
Ntethjlcarbamide (I), m. p. 176° (181° on remelting),
which is nitrated by absolute nitric acid at —15° to
$-nitro-W-5-nitro-8-quinolyl-'N-ethylcarbaniide  (I1),

145°. This,when freshly prepared, is converted by
boHng with water into 5-nitro-8-aminoquinoline, m. p.
197 [the substance obtained by Claus and Hartmann
(A,1896,i,391),not being this compound] (converted by
elimination of the amino-group into 5-nitroquinoline),
and o-nitroquinoline-s-carbamic acid, m. p. about 300°.
Esterification of the latter with methyl or ethyl alcohol
i19”s’ respectively, methyl, m. p. 210° and ethyl, m. p.
15° (121° on remelting) 5 7||troqumo ine-8-carbamate.
The same esters arc obtained by the action of the
appropriate alcohol on I1 or V (below), and by nitration
with absolute nitric acid below 0° of, respectively,
methyl, m. p. 46°, and ethyl, m. p. 66°, quinoline-

J. W. Baker.
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g-carbamate (l11), which, in turn, are obtained by
the action of the alkyl chloroformate on 8-amino-
quinoline in the presence of powdered potassium
carbonate. By the action of iV'-alcoholic ammonia
on Il at 100° is obtained IV-5-nitro-S-quinolyl
carbamide, in. p. 245° (decomp.). When I is nitrated
with mixed acids below 0° and the product poured on
to ice it is decomposed with the formation of 5 : 7-di-
nitroquinoline-g-carbamic acid, m. p. 230° (decomp.)
(the presence of ethylnitroamine is proved by the
isolation of its barium salt from the aqueous liquors).
This is converted by 50% sulphuric acid at 100° into
5 : 7-dinitro-8-aminoquinoline (Claus and Dewitz,
A., 1896, i, 654) and by boiling with methyl and ethyl
alcohol into, respectively, methyl, m. p. 205° and
ethyl, m. p. 195° 5 :1-dinitroquinoline-g-carbamate.
When the methyl and ethyl esters 111 are nitrated with
mixed acids they also yield methyl and ethyl 5 : 7-di-
nitroquinoline-8-carbamates, but the specimens pre-
pared in this manner have m. p. 190° and 166—167°,
respectively. Evidence is given to prove that in these
pairs of esters the orientation of the nitro- and carb-
amate groups is identical, and it is suggested that the
isomerism may be due to the existence of a quinonoid
form, the nitro-group existing in its aci form, and in
agreement with this view it is possible to convert the
higher into the lower m. p. forms by heating with the
alcoholic hydrogen chloride at 100°. When 8-amino-
quinoline reacts with potassium cyanate and dilute
hydrochloric acid it yields 8-quinolylcarbamide (1V),
m. p. 223—224°, together with 8-quinolylbiuret, m. p.
250—252°, the amount of the latter formed being
negligible if acetic acid at low temperatures is used.
Nitration of 1V with absolute nitric acid under special
conditions yields N-nitro-'N'-5-nilro-8-quinolylcarb-
amide (), decomp. 190°. When 8-aminoquinoline and
its nitro-derivatives are diazotised in concentrated
sulphuric acid and the solution of the diazonium sul-
phate is poured into water or cold, dilute potassium
hydrogen carbonate solution, the diazohydroxide is
immediately converted into a stable product which,
the author suggests, is the ant;-diazohydroxide (I).
N OH Thus from the ag)proprlate 8-aminoquinol-
oo ine are obtained: quinoline-, decomp. 145°,
jv 5-nitroquinoline-, decomp. 185° and 5:7-
[\ y1ydinitroguinoline-, decomp, (With spont-
1 1 1 aneous ignition) 155° -8-anti-diazohydr-
oxides. These compounds do not give the character-
istic reactions of diazonium or syM-diazo-compounds,
but the 5-nitro-compound is converted by 60%
sulphuric acid into the reactive syn-iovm, which then
couples with j3-naphthol, whilst in 48% liydrobromic
acid solution it yields 8-bromo-5-nitroquinoline by the
Sandmeyer reaction. J. W. Baker.

Quinolyl-2 :4-dinitronaphthylamines. R. P.
Diksiioorn (Rec. trav. chim., 1929, 48, 548—549).—
8-Aminoquinoline condenseswith 1-chloro-2:4-dinitro-
naphthalene in alcohol at 100° to yield IS-8-quinolyl-
2 :4-dinitro-x-naphlhylamine, m. p. 196°. The corre-
sponding ~Ns-quinolyl-2 : ¢-dinilro-x-naphthylamine;
m. p. 195° can be obtained only by fusing together
the two reactants at 100—150°. J. W. Baker.

Halogenodinitrognmolines. R. P. Dikshoorn
(Rec. trav. chim., 1929,48, 550—559).—In agreement
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with the literature, nitration of 5- and 8-bromo-
quinoline (obtained by the Sandmeyer reaction from
the corresponding aminoquinoline) yield, respectively,
a mixture of 5-bromo-6- and -S-nitroquinolines and
8-bromo-5-nitroquinoline.  Attempts to introduce a
second nitro-group were unsuccessful.  Thus 5-bromo-
6-nitroquinoline,'whenwarmed with mixed iacids yields
(probably) 3 :5-dibromo-Q-nitroquinoline, m. p. 186°,
and 5-bromo-8-nitroquinoline "similarly yields 3 : 5-di-
bromo-S-nitroquinoline, m. p. 195° oxidation of a
portion of the original material yielding quinolinic acid
(isolated as its copper salt) and bromine, the latter
attacking more of the original material to yield the
edibromo-compound. The product obtained by nitra-
tion of 8-bromoquinoline (Claus and Howitz, A., 1893,
i, 668), in agreement with these authors, is proved to
be the 5-nitro-derivative, since the same product is
obtained by the Sandmeyer reaction from 5-nitro-
8-aminoquinoline (this vol., 825). 5 :7-Dinitro-
8-hydroxyquinoline, decomp. 325° (obtained pure by
nitration of 8-hydroxyquinoline under prescribed
conditions), is converted, in small yield, by the method
of Ullmann and Nadar (A., 1908, i, 525), into 8-chloro-

5 : 7-dimtroquinoline, m. p. 154°. J. W. Baker.
Quinaldinic acid. T. W, J. Taylor (J.C.S,
1929,1110—1111).—When' copper quinaldinate

(Rcisscrt, A., 1905, i, 472) is boiled with sufficient
2AT-sodium hydroxide to convert all copper present
into copper oxide, and filtered, 85% of the product
separates as sodium quinaldinate (hydrate with 1-5H20)
on cooling. The salt can be recrystallised from dilute
sodium hydroxide, or from 95% alcohol, and yields the
acid by acidification. The hydrate is converted into
the anhydrous salt at 140—150°, or in a vacuum over
calcium chloride. C. W. Shoppee.

Synthetic drugs [quinoline and pyrazolone
derivatives]. H. P. Kaufmann.—See B., 1929,
452.

Arylamides of aromatic carboxylic and sul-
phonic acids. K. Heller (J. pr. Chem., 1929, [ii],
121, 193—203).—[With H. sturm.]—The following
amino-derivatives have been prepared, usually by
reduction of the corresponding nitro-compounds with
iron and dilute acetic acid : \-aminonaphthalene-5-,
-6-, -7-, and -S-sulphojianilides, m. p. 171°, 127—128°,
146—147°, and 139—140°, respectively; the i-sul-
phonanilide, m. p. 190°, is obtained by hydrolysis of
the corresponding acetyl derivative (Schroter, A., 1906,
i, 415) with 0-52V-alcoholic potassium hydroxide
solution; 2-ainiho-p-tolv&nesulphon-j)-toluidide, m. p.
128°, -o-toluidide, m. p. 148°, and -o-anisidide, m. p.
128°.  2-Nitro-p-toluenesulphon-o-anisidine has m. p.
135°. When 2-acetoxynaphthalene-fi-sulphonyl chloride,
m. p. 107°, is treated with aniline, and the acetyl
group eliminated by Zincke’s method (A., 1918, i,
220), $-naphthol-Q-sulplionanilide, m. p. 104°, results,
a-Naphthol-5-sulphonanilide, m. p. 200°, is prepared
similarly ~ from \-acetoxynaphthalene-5-sidphonyl
chloride, m. p. 129°. o-Chlorobenz-"-nitroanilide and
'p-nitrobenz-o-chloroanilide, m. p. 160°, are obtained
by a slightly modified Schopff’s reaction (A., 1892,
1476). The former compound is reduced by iron and
dilute acetic acid to the p-anmioanilide, m.p' 153°, and
the latter by sodium hyposulphite to the amino-
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derivative, m. p. 145° 2-Amino-Z-naphthanilide,
m. p. 192° (fi-nap]ithylamide, m. p. 110°), is aso
described. Diazotisation of the anilides containing
a free amino-group and subsequent reduction with
alkaline sodium pyrosulphite or sodium hydrogen
sulphite affords the corresponding phenylhydrazine,
isolated as the hydrochloride. Condensation of this
with ethyl acetoacetate or benzoylacetate in presence
of sodium acetate and acetic acid yields 1-substituted
phenyl-3-methyl(or  phenyl)-5-pyrazolones.  Thus,
Z-methylphenyThydrazine-Q-sulphon-o-ioluidide  hydro-
chloride, . p. 199°, gives I-m-tolyl-3-mdhyl-5-
pyrazolone-6'-sulphon-o-toluidide, m. p. 116° (the
corresponding -p-toluidide .derivatives have m. p.
168° and 129°, respectively); 3--p-toluenesulphon-
amidoplienylhydrazine hydrochloride, m. p. 179—130,
furnishes  1-3'-j)-toluenesulphonamidophenyl-3-methyl
5-pyrazolone, m. p. 147° (3-phenyl derivative, m. p,
168°); 3-methylphenylhydrazine-Q-sulphon-o-anisiduh
hydrochloride, m. p. 196°, affords I-m-tolyl-Z-mdhyl-
5-pyrazolone-6'-sulphon-o-anisidide, m. 187
phenylhydrazine-4:-carboxyanilide hydrochlorlde m. p.
235°, yields I-phenyl-Z-methylpyrazolone-i'-carboxy-
anilide, m. p. 271°; p-benzamidophenylhydrazine
hydrochloride, m. p. 273°, gives the corresponding
Z-methyl-, m. p. 233°, and 3-pheriyl-py£azolones, m. p.
268°; phenylhydrazine-4:-carboxy-o-chloivanilide hydro-
chloride, m. p. about 180°, furnishes I-phenyl-3-methyl-
pyrazoloneA'-carboxy-o-anilide, m. p. 231° (3-phery
derivative, in. p. 238°); [Bnaphthylhydrazine-Z-carbm
oxyanilide hydrochloride, m. p. 110°, affords 1-$mph-
thyl-&-methylpyrcizolone-&'-carboxyanilide, m. p. 1
(3-plienyl derivative, m. p. 186°) (the corresponding
$-naphthylamide derivatives have m. p. 145°, 129 and
155°,  respectively);  -p-(2-hydroxy-3-7iaihtimrido}-
phenylhydrazine hydrochloride, decomp. 295° vyields
the corresponding methyl-, m. p. 310° (decomp.), and
phenyl-pyrazolones, ?1 195° (decomp.). M-
Hydroxy-3- naphthamldo)p enylhydrazine hydrochlorlde
m. p. 175°, gives the corresponding methyl- and phenyl-
pyrazolones, m. p. 203—205° and 194°, respectively.
Many of the pyrazolone derivatives couple with diazo-
compounds to give alkali-insoluble dyes.
H. Burton.
Glyoxaline fission products. . Benzoyl
derivative of diaminoethylene and its conversion
into a glyoxalone. P. Ruggli, R. Ratti, and
E. Henzi (Helv. Chim. Acta, 1929, 12, 332—361)—
Contrary to the statement of Oddo and Mingoia (A,
1927, 260), Bamberger and BerM’s observation (A,
1893, i, 437) that Schotten-Baumann benzoylation of
glyoxaline gives dibenzamidoethylene is confirmed.
The a-form (1), m. p. 202—203°, of this is converted
into the p-form (I1), m. p. 280—290° (decomp.), by
boiling with alcohol (cf. Bamberger and Berle, loc. cit.)-
Reduction of | with hydrogen in presence of palladium
or a nickel catalyst and aqueous alcohol yields dibeaz-
amidoethane, whilst treatment of I or 11 with bromine,
directly or in chloroform or tetrachloroethane solu-
tion, affords a dibromide (l111), decomp. 177° after
sintering at 148°.  Thisis converted by treatmentwith
alcohol into two forms of s-dibenzamidodiethoxi/ethane,
m. p. 190—191° (decomp.) and 219° (decomp.),
respectively. With isobutyl alcohol a corresponding
diiso6wioa;?/-derivative, m. p. 214—215° with darken-
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iug, and a small amount of a substance of lower ra.p.,
result. Treatment of 111 with ethylene glycol gives
2 :3-dibenzamido-l :i-dioxan-, m. p.:247—248° (de-
comp.), whilst decomposition with aqueous acetone
affords s-dibenzamidoethylehe glycol, m. p. 169—170°
(decomp.; diacetaté, m. p. 153—154°; bisphenyl-
carbimide derivative, m. p. 193—194°). This is
decomposed by methyl-alcoholic potassium hydroxide.
s-Dibenzamidodianilinoethane has m. p. 211—212°.
When 111 is treated with cold pyridine an additive
compound, +3CB5HSN, m.- p. 143—145° becoming
yellow at 140° is produced; with hot pyridine,
I-benzoyl-2-phenyl-4:-glyoxalone  (1V); 'm. ‘p. .184°
(picrate, m. p. 182—183°), results by loss of 2 mols. of
hydrogen bromide. This is soluble in alkali hydr-
oxide or carbonate, affords the double salt,
2CIHID N2, AgNO3, decomp. 171° after sintering at
167 and darkening at 1409, and yields a méthiodide,
m p. 194° (decomp.). Hydrolysis of IV with cold
concentrated sulphuric acid gives hippurbenzamide,
m p. 185° (lit. 179°), liippuric and benzoic acids.
Bromination in chloroform solution furnishes 5-bromo-
\-bcnzoyl-2-phenylA-glyoxalone, m. p. 163—164°
(deeomp.), and treatment of the sodium salt of IV with
benzyl bromide in presence of benzene yields 1-benz-
oyl-Z-plienyl-S-benzylA-glyoxalone  (V), m. p. 176—
m*° [picrate, m. p. 128—135°;, hydrochloride (V1),
m.p. 180—181°; dibenzyl derivative, m. p. 111—112°].
Hydrolysis of V- with 15% hydrochloric acid gives
A-benzoylphenylalanine, m. p. 182—183°, and phenyl-
alanine. \-Benzoijl-2-phenyl-5-'p-bromoberizyl A-gly-
mlone, m. p. 212—213°, is hydrolysed to p-bromo-
mphenylalanine, decomp. 245° after sintering at 225°;
When IV is.coupled with diazosulphanilic acid in
presence of pyridine and sodium hydroxide an orange-
red compound, . C2H ,50 N4SNa,4H2 (free acid
+3H2, m. p. 130° resolidifying with decomp, at 195°),
results. Benzyl hippurate, m. p. 91—92° (lit. 85-5—
&), and benzyl aminoaeetate hydrochloride are
described. When V1 is heated at 190—195° for a
shart time, acid vapours are evolved and a substance,
mp. 257—258°, isomeric with V, is produced. Form-
aion of 1V from 111 occurs presumably by loss of
wter from the hydroxyl and substituted amino-
poups of the enol form, elimination of 1 mol. of
Jydrogen bromide, replacement of bromine by
nvdroxyl, and subsequent ketonisation.
H. Burton.
Glyoxaline fission products. 1l. Production
a glyoxaline solution and glyoxaline fission
product. P. Ruggli and E. Henzi (Helv. Chim.
Adg 1929, 12, 362—364).—Glyoxal sulphate, pre-
paed from tetrachloroetliane and fuming sulphuric
(A, 1923, i, 896), is treated with formaldehyde
ammonia in aqueous solution below 55°.
Mratten-Baumann benzoylation of this solution
?res a-dibenzamidoethylene. m. p. 202°, showing
Witial formation of glyoxaline and subsequent fission.
H. Burton.
New methylcytosine. F. H. case and A. J.
(J- Amer. Chem. goo., 1929, 51, 1590—1592).—
sthlorc”2-ethylthiolpyrimidine (Wheeler and John-
s’ 1903, i, 526) and methylamine in absolute
acohol give at 50—60° the hydrochloride, m. p. 216°,
0 v-ingthhylamino-z-ethylthiolpyrimidine M, m. p.
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58°, and at 150° the hydrochloride, m. p. 262°, of
2 : 6-dimethyldiaminopyrimidine, m. p. 132°. The
amine, I, is hydrolysed by concentrated hydrochloric
acid to the hydrochloride, decomp. 320°, of 6-methyl-
amino-2-hydroxypyrimidine, m. p. 270° (picrate, m. p.
220—225°), which gives a puiple coloration with
bromine water and barium hydroxide (cf. A., 1907, iij
826) IT. E. F. Notton.

aryliminoketo -y -[1 :3 :5] -triazidine
derivatives. A. OstrogovichandV.Bena Median
(Gazzetta, 1929, 59, 181—198, 198—200).—The
condensation of benzaldehyde with guanylcarbamide
(A., 1909, i, 461) is repeated with substituted benz-.
aldehydes, and the corresponding i-imino-2-lceto-
G-aryi-1 : 3 : 5-triazidines  (hexahydrotriazines) are
obtained. Thus o-nitrobenzaldehyde and guanyl-
carbamide sulphate yield the sulphate, m. p. 249—
250° (decomp.), of the 6-o-nitrophenyl compound,
m. p. 208—209°, which darkens in daylight, and
gives the salts : hydrochloride, [+H 2], m. p.
235—236° (decomp.); abnormal ciloroplatinale,
PtCI4(CH 0 N5HCI)4 or [PtCIg(H-CHPDAN54, m. p.
233—234°; nitrate, m. p. 216—218° (decomp.);
picrate, m. p. 213—215°; dipicrate-, complex silver
salt, JAQ(CHDON5ZNO3, m. p. 200° (decomp.)
(obtained by treating the base with silver nitrate) ;
and silver salt, CH8 IN5Ag (?) (obtained in the
presence of ammonia). ra-Nitrobenzalclehyde vyields
the sulphate, m. p. 257—258° (decomp.), of the
6-m-nitrophenyl compound, m. p. 222° which is
less .sensitive to light, and gives : hydrochloride,
m. p. 268°; normal chloroplatinate, m. p. 255—256°
(decomp.); nitrate, in. p. 250° (decomp.); picrate,
[+HO], m. p. 210—211°; dipicrate; and silver
salts,“.[Ag(CHDO N5ZN03 and CHBE N5Ag; and
p-nitrobenzaldehyde thé sulphate, m. p. 253—254°
(decomp.), of the G-p-nitrophenyl compound, m. p.
180° (decomp.), which gives : hydrochloride, m. p.
250° (decomp.); normal chloroplatinate, m. p. 230—
231° (decomp.); picrate, m. p. 212—213°; dipicrate
(?); and silver salts as above.

The reaction between ~-dimethylammobenzalde-
hyde and guanylcarbamide gives rise to a sulphate,
(CuHi5ON52H204, m. p. 252—253° (decomp.),
which when heated in dilute sulphuric acid passes
into a mlphate, C11Higo Ns,H2S04, m. p. 208—210°
(decomp.), and when dissolved in concentrated
sulphuric acid gives the sulphate, CUH 150N 52H2504,
m. p. 120—122°, giving a cloudy mass which becomes
green at 180—190°, and then completely melts. The
base, i-imino-2-keto-Q-p-dimethylaminophenyl-1 : 3 : 5-
tridzidine, [+H2], m. p. 220—221° (decomp.),
gives: hydrochloride, m. p. 212—214°; dihydro-
chloride, m. p. [+H 20] 222—223° (decomp.), [+2H 20]
200°; nitrate, m. p. 215° (decomp.); acetate, m. p.
202—203° (decomp.); formate, m. p. 213° (decomp.).
According to conditions of preparation, a semipicrate,
m. p. 205—206°, a monopicrate, m. p. 220°, and a
tripicrate, m. p. 190°, are formed; hydrolysis of the
picromonohydrochloride, m. p. 190° (décomp.), obtained
from the monopicrate, gives also a dipicrate, m. p.
190° (decomp.). A picrodihydrochloride, m. p. about
176°, is formed from the picrotrihydrochloride, m. p.
153—155° (decomp.), obtained from the monopicrate,

New
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which also yields, in gaseous hydrogen chloride, a
colourless picrotctrahijdrocliloride.
E. W. Wignall.

Three isomeric I-tolyl-3 :5-dimethyl-1 :2 :4-
triazoles and their salts. F. Hernler (Monatsh.,
1929, 51, 267—276).—By condensation of the
appropriate tolylhydrazine hydrochloride and di-
acetamide in the presence of crystalline sodium
acetate, the three isomeric I-tolyl-3 :5-dimethyl-
1:2: 4-triazoles have been prepared, and character-
ised by the preparation of several of their salts.
1-0-Tolyl-3 : 5-dimethyl-1 : 2 : 4-triazole, m. p. 25°
b. p. 141—145°/11 nun. (hydrochloride, subliming,
m. p. 214—216°, in a sealed tube; picrate, m. p.
192—193°; chloroplatinate, m. p. 158—162°; mercuri-
chloride, m. p. 136—137°), is obtained in 40% vyield.
Similarly, from m-tolylhydrazine in acetic acid is
obtained a 57% vyield of I-m-tolyl-3 :5-dimethyl-
1:2:4-triazole, b. p. 147—149°/11 mm. (hydro-
chloride, m. p. 206—207° in a sealed tube; jncrate,
m. p. 138—139-5° cliloroplatinate, +2H20 and
anhydrous, m. p. 220—223°; mercurichloride, m. p.
181°; hydrochloride of mercurichloride, m. p. 215—
220°, with previous sintering at 180°). 1-p-Tolyl-
3 :5-dimethyl-l :2 :4-triazole, m. p. 47—49° b. p.
151—153°/11 mm. [hydrochloride, m. p. 233—235°;
picrate, m. p. 128—129°; chloroplatinate, m. p. 223—
225° (decomp.); mercurichloride, m. p. 150—152°;
double salt, (CnH 13N3)4,3HgCI2 m. p 144—147°], is
obtained in 45% yield. . W. Baker.

2 - Nitrophenyl - a!}-naphtha-1: 2 :3 -triazole-
guinones. M. G allotti [with A. Ercoli] (Gaz-
zetta, 1929, 59, 207—211).—Oxidation of 2-0-, 2-m-,
and 2-p-nitrophenyl-ap -naphtha-1:2:3- triazoles
(Meldola and Hughes, J.C.S., 1891, 59, 373 : the
2-m-compound has new m. p. 226-5°) by chromic acid
in acetic acid yields the corresponding triazolequinones,
m. p. 267°, 237—23S°, and 297°, respectively (cf.
Charrier and others, A., 1926, 848), which react with
o-phenylenediamine to give the phenelzines, I, m. p.
277—278°, 328°, and 312°, respectively, with phenyl-
liydrazine hydrochloride to give the hydroxyazo-
derivatives, 1, m. p. 229°, 255°, and 240°, respectively,

OH
/Y \-N:isnph

vv~oT (IL)
:N-CfH,-NO,, n=n-<ccéno?
and with allvaline potassium permanganate solution,
or with chromic acid in acetic acid, to give 2-0-,
2-m-, and 2--p-nitrophenylA-o-carboxyphenyl-l : 2 : 3-
triazole-5-carboxylic acids, m. p. 260°, 274°, and 267°,
respectively, which are also obtained by oxidation
of the corresponding m-nitrobenzeneazo-p-naphthyl-
amines. E. W. Wignall.

5-Aminotetrazole. R. Stollb [with E. Schick,
F. Henke-Stark, and L. Krauss] (Ber., 1929, 62,
1119—1126).—5-Aminotetrazole monohydrate, m. p.
199°, is conveniently prepared by the action of
azoimide on dicyanodiamide; the nitrate, decomp.
174° after softening, and hydrobromide, m. p. 118°
after softening at 110°, decomp, about 150°, are
described. Anhydrous 5-aminotetrazole is converted
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by phenylcarbimide at 100° into 'N-phenyl-W-5-ttlr-
azolylcarbamide, m. p. 245° (decomp.), and by
ethyl chloroformate into 5-etrazolylurethane, m. p.
256° (decomp.). Acetyl chloride transforms 5-amino-
tetrazole into 5-acetamidotetrazole, m. p. 269
(decomp.), whereas boiling acetic anhydride affords
5-acetamido-2-methyl-I : 3 : 4-furodiazole, m. p. 187"
Appropriate treatment of a diazotised solution of
5-aminotetrazole yields the following compounds:
5-hydroxytetrazole, m. p. 254°; tetrazole; 5-chloro-
tetrazole, m. p. 73° after softening, decomp. 1XF,
and the copper compound CNE&I2Cu; 5bromo-
tetrazole, m. p. 156° (decomp.), and the corresponding
copper salt; 5-iodotetrazole, decomp, about 19,
reduced by sulphurous acid or sodium sulphite to
tetrazole and converted by 60% sodium hydroxide
into 5-hydroxytetrazole. N x-5-Tetrazolyl-W-])-nUro-
phenyllriazine, decomp, about 169°, is derived from
diazotised 5-aminotetrazole and jj-nitroaniline or
A-nitrophenyldiazonium chloride and 5-aminotetr-
azole. N 1-5-Tetrazolyl-'N3-phenyliriazine,  decomp.
97°, is described. Treatment of dicyanodiamide with
azoimide in presence of nitric acid yields 5-gnmjlr
aminotetrazole nitrate, decomp, about 1S3° after soften-
ing. 5-Guanylaminotetrazole, not molten below 300°,
is converted by water at 200° into 5-aminotetrazole.
H. Wres.

Action of diazo-compounds on tetrazolyl di-
sulphides. R. Stollb, F. Henke-Stark, and H
Perrey (Ber, 1929, 62, [5], 1112—IIISJ—he
action of diazomethane, diazoethane, and ethyl diazo-
acetate on 1-substituted di-5-tetrazolyl disulphides
affords the methylene compounds,

NN -1 : .

h <: 1), which ield rentl
chr:[n 'CS-NR'Ja (M y apparently
non-uniform additive compounds with silver nitrate,
and mercaptals, CHR! (1), manich

do not give precipitates with alcoholic silver nitrate.

The mercaptals are also prepared from the requisite
dihalogeno-derivatives and the sodium salts of the
5-thioltetrazoles. The following compounds are de-
scribed :  methylenedi-I-phenyl-4 : 5-dihydro-5-tar-
azolyl disulphide g R=H, R'=Ph), in. p. _124
decomp, about 160°; methylene di-I-phenyl-o-ietr-
azolyl disulphide gl, R=H, R'—Ph), m. P- 136,
deeomp. about 175°; ethylene di-I-phenyl-5-telrazolyi
disulphide, m. p. 150°; methylenedi-I-'p-tohyl-A: odi-
hgdro-S-telrazolyl disulphide, m. p. 108° decomp,
about 160°; methylene di-I-'p-tolyl-5-tetrazolyl di-
sulphide, in. p. 136°, decomp. 145°; methylenedi-I-"-
tolyl-4 : 5-di gdrootetrazolyl disulphide, m. p. 118»
decomp 16 methylene di-I-o-tolyl- 5-tetrazo|y| 4-
sulphide, decomp. 161°; methylenedi-1-m-xylyl-ime-
dihydro-5-tetrazolyl disulphide, m. p. 106°; niethylt-M
di-1-methyl-5-tetrazolyl disulphide, m. p. 157°; (tny-
idenedi-I-phenyl-i: o-dihydro-5-tetrazolyl  disulpjwe
decomp. 177°;  ethylene "di-1-phenyl-5-tetrazolyl disulr
phide, m. p. 93°; carbethoxymethylenedi-I-phenyl-4 .

dihydro-5-tetrazolyl disulphide, m. p. 104°, decomp.
about 150°; carbethoxymelhylenedl - phenyl o-m”
azolyl dlsulphlde m. p. 110°; carboinetlwxymdhyl(M-
di-1-phenyl-i : o-dihydro-5-tetrazolyl disulphide, de-
comp. 139°. Di-l-phenyl-5-tetrazolyl disulphide 2
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converted by mercury into the mercury compound
of l-phenyl-5-thioltetrazole, decomp. 223°. Tetra-
phenylthiocarbamide and alcoholic silver nitrate
afford the compound, CZH20N2S,AgNO3, m. p. about
240° (decomp.). H. Wren.

Oxidation of uric acid in presence of hydrogen
acceptors. S. Dobrowolska (Compt. rend. Soc.
Biol., 1928,99,1022—1023; Chem. Zentr., 1929, i, 102).
—At pn above 8, in presence of methylene-blue, uric
acid (1 in 5000) at 37° decomposes to the extent of
50% in 6 days, with production of allantoin and
oarbon dioxide. Uric acid in dilute solution is
oxidised by thioglycollic acid in presence of air.
Small amounts of copper facilitate the reaction.
Methylene-blue stimulates, whilst potassium cyanide
depresses, the oxidative action of sulphur compounds.
It is possible that thioglycollic acid is concerned in
uricolysis in vivo. A. A. Erdridge.

Chlorophyll group. L. Marchiewski and A.
Szymanski (Bull. Acad. Polonaise, 1929, A, 119—
J29).—Copper neochlorophyU, copper aliochlorophyll,
and copper prophyllotaonines were prepared by inter-
action of the chlorophyll with copper acetate in
acetic acid. Copper neochlorophyll is decomposed
by methyl-alcoholic potassium hydroxide into copper
neo-fi-prophyllotaonine  (soluble in 10% disodium
hydrogen phosphate solution) and copper neo-a.-pro-
fihyllotao7ine. . The absorption spectra of phytol,
copper alio- and copper neo-chlorophyll, copper allo-
and copper neo-p-prophyllotaonine in alcohol-chloro-

iorm solution have been measured. A. I. Vogel.
Structure offurazan oxides. Il. C.R.Kinney
(. Amer. Chem. Soc., 1929, 51, 1592—1600).—

p-Hethoxybenzoin, conveniently obtained by con-
densing benzaldehyde and p-anisaldehyde in presence
of potassium cyanide in aqueous alcohol, is oxidised
by copper sulphate and pyridine to p-methoxybenzil,
m p. 62—63°. This is converted by hydroxylamine
hydrochloride and sodium hydroxide in boiling water
into a mixture of dioximes which is oxidised by
sodium hypochlorite (cf. Meisenheimer and others,
A, 1925, i, 1073) to a mixture of furazan oxides
(phenylanisylfuroxans) from which a pure a-isomeride
(approx. 90% of the product), m. p. 108—109°, and
anearly pure (3-isomeride, m. p. 104—105°, softening
from 102°, were isolated by fractional crystallisation.
Trelatter was also obtained by oxidising the p-meth-
oxybenzil 8-monoxime, prepared from phenyl A-meth-
oxybenzyl ketone, amyl nitrite, and sodium ethoxide.
Ozonisation of the a-isomeride, followed by hydrolysis
@ith cold 10% sodium hydroxide, gives anisic acid
@®d a product which is hydrolysed by boiling alkali
tobenzoic acid. The j3-isomeride gives the same
adcs in the reverse order. Diphenylfuroxan with
azore gives benzoic acid only, whilst diphenylfurazan
reacts slowly and does not give acids. These results
confirm the formulae assigned by Meisenheimer to the
oximes and furoxans derived from “-methoxybenzil
(O A, 1927, 367). H. E. F. Notton.

Aminobenzthiazoles. XI1. Mobility  of
amino-3 :5-dimethylbenzthiazole. A case of
complete reactivity in the aminothiazole form.
F. Hunter and W. E. Pride (J.C.S., 1929, 943—

829

946).—Interaction of stable acetyl-m-xylylthiocarb-
amide, m. p. 181—182°, with bromine in chloroform
gave l-acetgmido-3 : 5-dimethylbenzthiazole hydrotri-
bromide, m. p. 167° (decomp.), converted by sulphurous
acid into acetamidobenzthiazole, m. p. 259—260°, also
obtained from 3 :5-dimethylbenzthiazole and acetic
anhydride. Methyl iodide converts I-amino-3 :5-di-
methylbenzthiazole into the hydriodide of the iinino-
methyl base I, m. p. 265° (decomp.), which with
alkali yielded \-imino-2 : 3 :o-trimethyl-1 : 2-dihydro-
benzthiazole, m. p. 105—106°, the hydriodide, m. p.
274° (decomp.), of which was identioal with 1.
Methyl iodide in benzene solution converted 1-amino-
3: o-dimethylbenzthiazole into a substance, m. p.
156—157°.  I-Methylamino-'i : o-dimethylbenzthiazole,
m. p. 124—125° prepared by reducing the bromo-
additive compound obtained from s-m-xylylmethyl-
thiocarbamide (from m-xylylthiocarbimide and methyl-
amine), m. p. 152°, and bromine in chloroform,
furnished an acetyl derivative, m. p. 156—157°, and
a hydriodide, m. p. 225—227° (decomp.). 1-Amino-
3 : 5-dimethylbenzthiazole methosulphate, m. p. 210—
217°, is obtained when l-amino-3 :5-dimethylbenz-
thiazole is heated with methyl sulphate in benzene
solution. The intermediate bromo-additive com-
pound obtained in the interaction of m-xylylthiocarb-
amide and bromine in chloroform has m. p. 273°
(decomp.). A. l. Vogel.

Ketosulphonic acids. 1. Synthesisofl :2 :3-
thiodiazole derivatives. P. Mazak and J. Suszko
(Bull. Acad. Polonaise, 1929, A, 131—142).—Inter-
action of equimolecular quantities of potassium
sulphite and chloroacetone gave a 40—45% vyield
of potassium acetonesulphonate, m. p. 193—194°
(corresponding sodium salt, in. p. 180—181°). This
reacted with phenylhydrazine to give the phenyl-
hydrazine of acetonesulphonic acid (sinters and decom-
poses above 260°), which yielded 4:-methyl-2-phenyl-

dihydro-1 :2 :3-thiodiazole-1: 1-dioxide, N P h <~~~ j2

(), m. p. 84—58° when heated with phosphorus
trichloride at 100°. | reacted with 1 mol. of bromine
in acetic acid to give the 5(?)-6romo-derivative,
whilst with 2 mols. of bromine | gave the 5:5(?)-
di&romo-derivative, m. p. 95—96° (decomp.). Nitric
acid (d 1-4) and | furnished the 5(?)-ra>o-derivative,
m. p. 170—172°. Attempts to prepare [3-ketoprop-
anesulphonic acid were unsuccessful.
A. |l. Vogel.
Microchemical reactions of piperine. M.
Wagenaar (Pharm. Weekblad, 1929, 66, 405—406)
—Crystallisation from dilute acetic acid and from
acetone give characteristic forms. S. I. Levy.

New reaction of hydrastine and papaverine.
C. A. Rojahn and F. Struffmann (Pharm. Zentr.,
1929, 70, 277).—Whilst hydrastine and papaverino
separately give poorly characterised colour reactions
with alkaloid reagents, mixtures of the two alkaloids
give intense colorations, and this fact may be utilised
in their identification. R. K. Callow.

Diastereoisomerism. |. Configuration of
ephedrine. 1l. Steric rearrangement of ephe-
drine with hydrochloric acid. 11l. Chloro- and
bromo-analogues of ephedrine. [1V. Steric
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rearrangement of ephedrine with sulphuric
acid. H. Emde (Helv. Chim. Acta, 1929, 12, 365—
376, 377—384, 384—399, 399—405).—I. Natural
(—)-ephedrine base (1), m. p. 39—40° is a mono-
hydrate (the anhydrous base is obtained only as an
oil and has [-3i]n + 18?5° in water), whilst natural
(+)-"-epliedrine base (Il), m. p. 118°, [Jf]" +87-5°
in alcohol, is anhydrous. The higher m. p. of Il
suggests a betaine-like saturation of the residual
valencies of the hydroxyl and methylainino-groups,
indicating that these groups are in close spatial
proximity (cf. Spath and Gohring, A., 1921, i, 45).
The optical configuration of I,

OH-CHPh-CHMe-NHMe, is -a+p, whilst that of
Il is +a+p, where a>(3. (+)-Deoxyephedrine
(P-methylamino - a -phenylpropane) (hydrochloride,
m. p. 172°, [MJi; +32° in water) is obtained together
with dideozyephedrine, COH28N2 b. p. 165°/0-6 mm.,
m. p. 70° [j|flif +78:8° in AFhydrochloric acid
[chloroplatinate, m. p. 224—225° (decomp.)], by
reducing  a-bromo(cliloro)-p-methylaniino-a-phonyl-
propane hydrobromide (hydrochloride) with hydi’Ogen
in presence of palladised barium sulphate, acetic
acid, and sodium acetate.

Il. When either | or Il is heated with 10 parts
of 25% hydrochloric acid at 100°, the same end-
product is obtained after 60 hrs. This contains a
preponderance of (-f-)-"-ephedrine hydrochloride (cf.
Schmidt, A., 1908, i, 452). With 38% hydrochloric
acid replacement of the hydroxyl group by chlorine
occurs. Equilibration of i and Il with 25% liydro-
bromic acid at 100° is complete after about 300 hrs.,
Il again predominates. (-)-Ephedrine hydrobromide,
m. p. 204-5°, [JIff —77-5° in water, and (+ <&
ephedrine hydrobromide, m. p. 179° +148-1°
in water, are described.

I11. Treatment of (—)-ephedrine hydrochloride
(11) with phosphorus pentachloride in cold chloro-
form gives (-\-)-<x.-chloro-$-methylamino-!x.-phenyl-
propane hydrochloride, m. p. 201°, [JJf] +266° in
water {free base [chloroplatinate, m. p. 1SS° (decomp.);
chloroaurate, m. p. 12S°T}, also obtained from Il1 and
(+)-"-ephedrine hydrochloride (IV) and thionyl
chloride. The a-chlorine atom is replaced by
hydroxyl when heated at 100° with water, giving a
mixture of 62% of IV and 38% of IlIl. Erom IV
and phosphorus pentachloride, or 111 and fuming
hydrochloric  acid,  (—)-a.-chloro-$-methylamino-a-
phenylpropane hydrochloride, m. p. 197°, decomp.
199° with evolution of hydrogen chloride, [if]D
—167° in water, is obtained. Hydrolysis of this
furnishes 51% of 111 and 49% of IV. Treatment of
(—)-ephedrine hydrobromide (V) with phosphorus
pentabromide yields (-\-)-a.-bromo-$-methylamino-v.-
phenylpropane hydrobromide, m. p. 174—175° (de-
comp.), [.If]* +385° in water. This is converted by
heating with chloroform almost entirety into (—)-a-
bromo-$-methylamino-a.-phenylpropane  hydrobromide,
m. p. 175-5°, [il/]?? —287° in water, obtained also
from (+ )-"-ephedrinc hydrobromide (VI) and phos-
phorus pentabromide. Both these bromides are
hydrolysed by water, yielding mixtures of V and VI.

IV. When (—)-ephedrine hydrochloride is treated
for a short time with cold concentrated sulphuric acid
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(+)-~-ephedrine-0-sulphonic acid, m. p. 248—X5(F
(decomp.), +322° in water (cf. Schmidt, A,
1914, i, 989), is obtained together with small amounts
of ephedrine and “-ephedrine sulphates. Prolonged
treatment with sulphuric acid gives apoephedrine
(Schmidt, loc. cit.), which is not identical with di-
deoxyephedrine. This last substance is not formed
from deoxyephedrine and a-chloro-P-methylamino-a-
phenylpropane hydrochloride in presence of acetic
acid and sodium acetate solution, and is not, there-
fore, a sec.-ier¢.-amine formed by elimination of
hydrogen chloride during catalytic reduction (Part I).
H. Burton.
Belladonnine, bellatropine, and chlorotropan,
M. Polonovski and M. Polonovski (Bull. Soc. chim,
1929, T[iv], 45, 304—311).—Belladonnine, obtained
pure by decomposing the chloroplatinate, m. p. 252°, or
chloroaurate, m. p. 168° (cf. Hesse, A., 1891, 228, 748;
1892, 1498; 1894, i, 153), is hydrolysed by boiling
alcoholic potassium hydroxide into tropine, together
with atropic acid and polymerised atropic acid
Sulphuric acid (0-2N) similarly yields tropine and
traces of tropidine. Concentrated hydrochloricacidat
140° affords 3-chlorotropan, b. p. 163—165°/760 nm
(decomp.) (hydrochloride, m. p. 232—233°, dloo
platinate, m. p. 227—228°, chloroaurate, m. p. 215°,
picrate, m. p. 216—217°). The methiodide, in.p.306—
306°, is reduced by zinc and sulphuric acid to tropan
methiodide. Hydrogen peroxide (30%) in acetone
converts 3-chlorotropan into the N-oxide (hydro-
chloride, m. p. 210°, picrate, m. p. 174—175°). go
Atropine, atropine, hyoscyamine, and tropine and
other tropeines are similarly converted into 3-<chloro-
tropan (yields 75%), and with hydrobromic acid into
3-bromotropan (hydrobromide, m. p. 219°, chlorceurate,
m. p. 158°, chloroplatinate, m. p. 211°, picrate, in P-
205°). The supposed “ bellatropine ” of Hesse is a
mixture of bases of which chlorotropan is the chiei
constituent. R. Brightmak.

Sinomenine and disinomenine. VIII. Colour
reactions of sinomenine and sinomenol. K
Goto (Bull. Chem. Soc. Japan, 1929, 4, 103—105,
cf. A. 1926, 1160).—Oolour reactions given by
shiomenine with alkaline potassium ferricyanide in
chloroform, and by sinomenol with ammoniacal silver
in acetone closely resemble those given by thebauione
and 3-methoxy -4 : 6 -dihydroxyphenanthrene, re-
spectively, and cliffer from those produced by niorpho-
thebaine and morphol, respectively. It is therefore
assumed that the relative position of the hydroxy- and
keto-groups in sinomenine is analogous to that in
thebainone. The formula of sinomenine is discussed.

C. W. Shoppke.

Strychnine and brucine. VIII. Action o
hydriodic acid on strychnidine. Dihydro-
strychnidine (B) and substances derived there-
from. W. H. Perkin, jun., and R. Robinson
(J.C.S., 1929, 964— 1000).—When stryclinidinc a
reduced with hydriodic acid (d 1-94) and amorphous
phosphorus for 24 hrs., dihydrostrychnidine (B) Ws
CAH2ON2 m. p. 151°, b. p. 225—230°/0-4 mm., 13
obtained; it does not yield an acetyl derivative,
neither does it condense with hydroxylamine or wit
aldehydes, and is unaffected by sodium in boailing
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alcohol, or by electrolytic reduction [cf. dihydro-
strychnidine (A), A., 1927, 1208], It is a strong base,
giving with hydrochloric acid a hydrochloride [tri-
hydrate losing 2H20 at 100° to yield the monohydrate,
m. p. 123° (decomp.)] from which it is regenerated by
treatment with ammonia. Solutions of | in dilute
mineral acids afford colour reactions with dichromate,
nitrite, and ferric chloride ; the acetate combines with
diazobenzenesulphonic acid. The sulphate of 1 when
treated with potassium iodide yields the dihydriodide,
converted by boiling methyl alcohol into the mono-
hydriodide, m. p. 235—240° (efferv.), which, when
treated with silver chloride and water, affords the
above hydrochloride. Treatment of | in dry benzene
at 10° with methyl sulphate gives the monometho-
sulphate (a), converted by sodium iodide into the
monomethiodide (a) (I1), glistening needles becoming
opaque at 100°, m. p. 340—345° (decomp.) (compound
-f ICHCIg), which when treated with silver chloride and
water affords the methochloride (a), m. p. 335—340°
with loss of methyl chloride and conversion into 1.
Méthylation of | with methyl sulphate in dry benzene
at 30° for 24 hrs. gives the dimethosulphate (A),
converted, by sodium iodide into the dimethiodide (A)
(1), m. p. 238—242° (decomp:), which gives Il with
methyl-alcoholic potassium hydroxide, and when
treated in aqueous solution with silver chloride or
sodium bromide furnishes the dimethochloride (A) and
the dimethobromide (A), m. p. 345° (efferv.), respect-
ively. When 1| is treated with methyl iodide in the
cold I1 is obtained, but on heating a second reaction
occurs, giving a mixture of I1, 111, and the dimeth-
iodide (B) of I, m. p. 260—265° (efferv.). The di-
methiodides (A) and (B) of | do not lose methyl iodide
when digested with mesitylene (cf. A., 1927, 888), but
elimination takes place by treatment with hot 25%
methyl-alcoholic potassium hydroxide, yielding Il and
the monomethiodide (b) of I, needles, which do not
become opaque at 100°, shrink about 250°, and melt
gradually above this temperature. The latter when
treated with water and silver chloride affords the mono-
niithochloride (b), (dihydrate), for which colour reactions
ire described, converted by sodium bromide into the
monotnethobromide (b), which blackens at 330° and
effervesces at 340—345°. The base | combines with
berzyl chloride in hot toluene to yield dihydrostrych-
nidine (B ) benzyl chloride, m. p. 325° with effervescence
sdregeneration of I, smoothly converted by mixing
nth 25% methyl-alcoholic potassium hydroxide and
heating at 150° into melhoxybenzyltetrahydrostrych-
tidine (B), C2JHMD 2N2, m. p. 126—127°, which does
sot combine with methyl iodide.

Oxidation of | with powdered permanganate in
®nigt acetone at 15° yielded mainly dihydrostrych-
»» (B) (IV), CIH20 2N2 m. p. 196° [hydrochloride
diverted by sodium iodide into the hydriodide, m. p.
f3—355°), together with a small quantity of an acid,
H20 N2, m. p. 205° (decomp.), for which colour
reactions are given. The base IV gives colour re-
actions reminiscent of those of strychnine ; it does not
couple with diazobenzenesulphonic acid, and is very
readily soluble in dilute mineral acids and in dilute
acetic acid. Treatment of 1V with methyl iodide in
boiling acetone yields a yellow methiodide, darkens
about 220°, m. p. 365° (decomp.), converted by silver

chloride and sodium bromide into the methochloride,
m. p. 370—375° (efferv.) (colour reactions described),
and tha metliobromide, m. p. 375° (decomp.), respect-
ively. Benzaldehyde and IV condense readily in the
presence of alcoholic sodium ethoxide to afford the
benzylidene derivative, m. p. 270—275° (colour
reactions; hydrochloride-, sulphate), but an oxime
could not be obtained. Hydrolysis of 1V with sodium
ethoxide at 100° yielded dihydrostrychnic acid (B),
CAHZD N2 m. 2). 285° with regeneration of IV, m. p.
203°, mixed 111 p. 201—202° (colour reactions; hydro-
chloride). Oxidation of |1 with hydrogen peroxide in
the presence of methyl-alcoholic potassium hydroxide
affords dioxydihydrostrychnic acid (B), C2IH260 BN2,
m. p. 300—305° (decomp.). The isomeride of I,
dihydrostrychnidine (A) (A., 1927, 1208), when
oxidised with powdered permanganate in hot, moist
acetone yields oxydihydrostrychnidine (A), C21H 240 2N 2,
m. p. 345° (decomp.), isomeric but not identical with
IV. The substance is a feeble base, and does not

combine with methyl iodide or with benzaldehyde; its
colour reactions are described.

When the mono- and di-methochlorides of | are
heated with methyl-alcoholic potassium hydroxide, the
main product is methoxymethyltetrahydrostrychnidine
B), (V), CZH302N2 m. p. 180—181° (cf. the con-
version of strychnidine methochloride into methoxy-
methyldihydrostrychnidine; A., 1927, 888), together
with small quantities of methyl-rp-strychnidine (B)
(V1) and dihydrostrychnidine (C) (VII). The substance
V [cf. the isomeride methoxymethyltetrahydro-
strychnidine (A), m. p. 220°; A., 1927, 888], can be
distilled unchanged in small quantities, b. p. 215—
225°/ mm.; it does not combine with benzyl chloride,
but dissolves in dilute mineral acids. The sulphate is
converted by sodium iodide into a yellow hydriodide
(VII), which becomes colourless at 155—160°,
softens and decomposes at 175—180°, solidifies
immediately, effervesces again at 235°, again sets to a
solid (1X), and finally decomposes at 325°. The solid
IX was identified as Il, and the same substance is
produced more readily and completely when V is
boiled with hydriodic acid (d 1-94) and amorphous
phosphorus. Methyl iodide combines with V at 100°
to yield a methiodide, 111 p. 235—238° with regeneration
of V. The methochloride, obtained from the foregoing
methiodide when treated with water and silver
chloride, begins to decompose at 150°, and effervesces
at 170°, regenerating V; its colour reactions are
described. The dimcthosulphate is prepared with
methyl sulphate in benzene at 80°, and when treated
with sodium iodide gives the dimethiodide, m. p. 210°,
converted by methyl-alcoholic potassium hydroxide at
100° into the above methiodide, m. p. 235—238°.
When V is oxidised with powdered permanganate in
moist acetone at 12° formylmethoxytelrahydrostrych-
nidine (B) (X), CZH300,N2, m. p. 154°, is obtained.
This is not hydrolysed by sodium ethoxide at 100°,
and does not combine with methyl iodide or benz-
aldehyde; its colour reactions are described. When
boiled with dilute sulphuric acid X eliminates formic
acid, or when distilled in a vacuum gives carbon
monoxide and methoxytetrahydrostrychnidine (B) (XI),
CZHION2, m. p. 150—152° (colour reactions;
nllroso-derivative); which is not reducible electrolytic-
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ally. Methyl iodide converts X1 into the hydriodide
V111, identity being confirmed by conversion into V
with ammonia. The inother-liquors from the per-
manganate oxidation of V, after evaporation and
distillation, afford a fraction, b. p. 218—223°/ mm.,
which consists of an inseparable mixture of X and XI,
m. p. 137—138°, since it is completely converted into
X1 when boiled with dilute sulphuric acid.

The inother-liquors from the purification of V, after
evaporation and distillation,'jield a fraction, b. p. 220—
225°/ mm., from which, after removal of a quantity
of V, the substances VI and VII were obtained
by fractional crystallisation. M dhyl-j,-strychnidine (B)
(VI), CZH260N2, m. p. 222—225° (colour reactions
described), readily furnishes a dimethiodide, ni. p.
275° effervescing at 280—285°, with methyl iodide in
the cold; attempted preparation of the dimetho-
chloride from the foregoing methiodide was unsuccess-
ful and accompanied by characteristic colour pheno-
mena. Dihydrostrychnidine (G) (VII), C2H230N2
m. p. 132—134, is a strong base and dissolves
readily in dilute acetic acid; its colour reactions
and crystallographic data are given. When heated
with methyl iodide at 100° it yields a dimethiodide*
m. p. 265—270° (efferv.), converted by water and silver
chloride into the dimethochloride, which with methyl-
alcoholic potassium hydroxide regenerates VII. The
substance VI is unaffected by electrolytic reduction.

The foregoing results are discussed on the basis of

the structure XII for

CH2 strychnine (cf. this vol.,
AN (X110 82), but cannot be
utilised in any definite
GH CH manner.  The prepar-
'CH/7 xQH., ati°n and properties of
21CHN  JCHx [ m. p. 235—237°, and of
NpH 9H benfylidenebrucine hydro-

-Nv CH,  chioride

(hemihydrate),
co and a modified method
for the preparation of
strychnidine methosulphate (cf. A., 1927, 888) are
given. Strychnidine methochloride, m. p. 370° leaving
a residue containing strychnidine (dihydrate), is
obtained from the methiodide (cf. Tafel, A., 1898,
i, 703) with water and silver chloride at 100° for
3 hrs., and is dechlorinated by silver oxide to
strychnidine methohydroxide. Methylation of strych-
nidine with methyl sulphate in benzene at 80° for 20
hrs., and treatment of the product with sodium iodide,
affords strychnidine dimethiodide. converted by water
and silver chloride into the dimethochloride, which
when heated with 25% methyl-alcoholic potassium
hydroxide up to 140° yields methoxymethylhydro-
strychnidine (A., 1927, 888). Strychnidine combines
with benzyl chloride in boiling toluene to give strych-
nidine benzyl chloride, m. p. 330—335° (efferv.) with
production of strychnidine accompanied by other
substances (colour reactions described), which when
heated at 150° with 25% methyl-alcoholic potassium
hydroxide vyields methoxybenzyldihydrostrychnidine,
m. p. 92—95° (cf. A., 1927, 888). C. W. Shoppee.

Structure of narceine. J. J. L. Zwikker
(Pharm. Weekblad, 1929, 66, 461—464).—The
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accepted formula of Freund, which postulates the
existence of a «CO’CHa" group in narceine, is improbable
in view of the fact that the alkaloid does not give a
coloration with alkaline nitroprusside solution. It 8
suggested that in alkaline solution the nitrogen
becomes quinquevalent, one hydrogen atom going from
the CH2 group to the dimethylamino-group, with
closing of the ring, whilst in acid solution the structure
is represented by Freund’s formula. S. I. Levy.

Sensitive new reaction for ergotamine, ergot-
oxin, and ergotinine, and its application to the
investigation and colorimetric determination of
ergot preparations. H. W. van Uric (Pharm.
Weekblad, 1929, 66, 473—481).—p-Dimethylamino-
benzaldehyde gives sensitive colour reactions with the
ergot alkaloids; the test is applied to ergot prepar-
ations by extracting with ether and ammonia, adding
the reagent dissolved in ether, and a little sulphuric
acid. The individual alkaloids cannot be differenti-
ated. Approximate determination is possible.

S. I. Lew.

Use of vanillin as an alkaloidal reagent. A
Portnov (Pharm. J. Russia, 1928, 89, 453; Chem
Zentr., 1928, ii, 2271).—When an alkaloid is warmed
with 2 drops of 2A7-sulphuric acid and 2 drops of a
solution of vanillin in glycerol (0-1 g. hi 10 cc), a
reddish-violet, becoming raspberry-red, colour is ob-
tained. The reagent is stable. A. A. E 1dkidge.

Structure of Boyd's chloroanhydride. A E
Arbuzov and B. A. Arbuzov (J Russ. Phvs. Chem
Soc., 1929, 61, 217—253; cf. J.C.S., 1923 123
813; A, 1924, i, 1121; 1926, 1161).—Boyds re-
searches on the reaction product of triphenylmcthyl-
carbinol and phosphorus trichloride are reviewed a

2 benhigltbeardesrgs bmiitsestructure and the mechanism dfits

reactions with reagents critically examined.

In order to determine whether the chloroanhydride
formed the structure [OCPh3]PCI2 or CPh3PICA2 it
was treated with the sodium derivatives of different
alcohols, when di-esters of triphenyhnethylphos-
phinic acid, which were identical with those from the
products of reaction of the di-esters of phosphorous acid
and triphenylboromomethane, were obtained. The
methyl ester has m. p. 155—156°, the ethyl 120—121 ,
the w-propyl 119—120°. The isopropyl ester exists in
three modifications, two colourless, m. p. 122-5—128 ,
216-5—217°, and one yellow, m. p. 119—120°. The
isobutyl ester has m. p. 96—96-5°. By the action of
the sodium derivatives of the primary alcohols on
the chloroanhydride in the correct proportions, the
corresponding chloro-esters are obtained. The ethyl
chloro-ester has m. p. 125—126° the isopropyl,
164—165°, and the isobutyl, 103—103-5°, and the
n-propyl (by the action of the potassium derivative
of propyl alcohol on the chloro-anliydride), m. P-
107—108°. The methyl chloro-esters could not be
isolated in the pure condition.

The di-esters were hydrolysed by the action of
hydrochloric acid in sealed tubes at 180°, triphenyl-
methylphosphinic acid being formed. The chloro-
esters were easily hydrolysed even by water alone.
The chloroanhydride mtseif is hydrolysed at normal
pressure into triphenylmethylcarbinol, but hi a sealed
tube at 180° triphenylmethane is formed almost
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quantitatively. By the action of phosphorus tri-
chloride on triphenylmethylcarbinol a 95-2% yield of
the chloroanhydride is obtained, together with a
compound,.which cannot be purified and which on
hycholysis yields triphenylmethylphosphinic acid.
It is suggested that the compound is the triphenyl-
methyl chloro-ester of triphenylmethylphosphinic
acid formed by the action of an excess of triphenyl-
methylcarbinol on the chloroanhydride.
M. Zvegintzov.

Action of aromatic Grignard reagents on
arsenious oxide. F. F. Blicke and F. D. Smith
(J. Amer. Chem. Soc., 1929, 51, 1558—1565).—Mag-
nesium phenyl bromide and arsenious oxide in ether
and benzene at 0° give diphenylarsenious oxide, m. p.
95'5—96-5°, and triphenylarsine, the latter becoming
practically the sole product when excess of Grignard
reagent is used in boiling solution. The intermediate
product in the formation of triphenylarsine is not the
oxide (cf. Matsumiya and Nakai, A., 1925, i, 1339;
Sachs and Kantorowicz, A., 1908, i, 1031), since this
is not formed until the reaction mixture is decom-
posed with water, but is probably the derivative,
AsPIvOMgBr. Magnesium p-tolyl bromide and
magnesium p-anisyl iodide behave similarly, but mag-
nesium a-naphthyl bromide gives only di-a-riaphthyl-
arsine oxide, m. p. 250—253° (decomp.), which has
the normal formula (cf. be. cit), and magnesium
4-diphenylyl bromide gives bis-4-phenylarsenious oxide,
m p. 150—152°. Phenylarsine and diphenylarsenious
oxides are quantitatively converted by excess of mag-
nesium phenyl bromide in boiling ether and benzene
into triphenylarsine. The following are described:
bronw-, m. p. 65—66°, and iodo-, m. p. 64—65°, -di-/>-
tolylarsines; chloro-, m. p. 83—84°, bromo-, m. p.
60—62°, and iodo-, m. p. 40—42°, -di-p-anisylarsines;
bromo-, m. p. 172—173°, and iodo-, m. p. 140—141°,
-di-a-naphthylarsines; chloro-, m. p. 145—147°,
bromo-, in. p. 147—149°, and iodo-, m. p. 140—141°,
bis-4-diphenylarsines. H. E. F. Notton.

Chemotherapy of some bromine derivatives
of phenylarsinic acids and arsenobenzenes.
A Haythornthwaite (J.C.S. 1929, 1011— 1014).—
The chemotherapeutic indices of the following organic
arsenicals are less than that of salvarsan. 2-Nitro-4-
acetamidophenylarsinic acid, prepared from diazo-
tised 3-nitro-4-aminoacetanilide and copper arsenite,
gave m-nitroaniline when boiled with 50% sulphuric
acid and 2-amino-4-acetamidophenylarsinic acid (1)
when reduced with ferrous sulphate at 30°. The acid
Iwas converted by the diazo-reaction into 2-bromo-4-
Ketamidophenylarsinic acid, hydrolysed by dilute
hydrochloric acid to 2-bromoA-aminophenylarsinic
add.  3-BromoA-hydroxyphenylarsinic acid and 5-
iiromo - 3 - acetamido - 4 -hydroxyphenylarsinic  acid
(hydrolysed to 5-bromo-3-amino-4-hydroxyphenyl-
arsinic acid with alkali) were obtained from 3-amino-
4-hydroxyphenylarsinic acid and 5-amino-3-acet-
amido-4-hydroxyphenylarsinic acid, respectively. The
following arsenobenzenes were obtained from the
respective phenylarsinic acids and sodium hypo-
sulphite : 4 : 4'-dibromoarsenobenzene; 3 : 3'-dibromo-
4 4'-diaminoarsenobenzene; 2 :2'-dibromo-4 : 4'-di-
ammoarsenobenzene; 4 : 4'-diacetamidoarsenobenzene
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and 2 :2'-dibromo -4 :4'-diacetamidoarsenobenzene ;
3 : Z'rdibromo-4 : 4'-dihydroxyarsenobenzene ; 5 : 5'-di-
bromo-3 : 3'-diamino-4 : 4'-dihydroxyarsenobenzene and
5 :5'-dibromo-3 : 3'-diacetamido-4 : 4’-dihydroxyarseno-
benzene. The first five of these arsenobenzenes are
insoluble, the rest are soluble, in alkali.
A. |l. Vogel.

Thiolacetamide as a reagent for identifying
arsinic acids. H. J. Barber (J.C.S., 1929, 1024r—
1026).—Arsinic acids react with 4 mois, of thiolacet-
amide with the formation of di(carbamylmethyl)
thioarsinites :  AsAr(OH)2+4SH-CH2*CO-NH2=
ASAr(S-CH2-CO-NH2)2+(S-CH2-C0-NH2)2+ 3 H 20.
These compounds generally have sharp m. p. and can
be rapidly determined by direct titration with iodine in
dilute acetic acid solution at about 40° (cf. preceding
abstract). The m. p. of the thioarsinites of the follow-
ing arsinic acids are: phenyl-, 129—130°; o0-amino-
plienyl-, 140°; p-aminophenyl-, 145°, o-hydroxy-
phenyl-, 161—163°; ~-hydroxyphenyl-, 160—162°;
3-amino-4-hydroxyphenyl-, 132—133°; 3-aeetamido-4-
hydroxyphenyl-, 176°; 5-acetamido-2-hydroxyphenyl-r

18S°;  3-amino-4-methylaminophenyi-, 141—143°;
4-chlorophenyl-, 134—136°; 4-chloro-3-nitrophenyl-,
142—143°; 3 :5-diamino-4-hydroxyphenyl-, 159—

161°; 2 :6-diacetamido-phenoxyacetic-4-arsinic acid,
157°; S-acetamido-3-hydroxy-I : 4-beimsooxazine-6-
arsinic acid, 233—235°. A. |. Vogel.

Derivatives of arylthioarsinous acids. H. J.
Barber (J.C.S., 1929, 1020—1024).—Aryl arsinoxides
and aliphatic thiol compounds react with the form-
ation of thiolarsinous acids, which are also obtained
by condensation of the arsinic acids (1 mol.) with
organic thiol compounds (4 mois.), the arsinic acid
being intermediately reduced to the tervalent state.
The following compounds are described : di(carboxy-
metliyl) A-aminophenylthioarsinite, m. p. 142—143°
(from thiolacetic acid and 4-aminophenylarsinic acid) ;.
di(carboxymethyl) ~4-aminophenylthioarsinite  (hydro-
chloride, m. p. 100—105°); di(carbamyl) 4-ami)w-
mphenylthioarsinite, m. p 145° (from preceding com-
pound and aqueous ammonia but best prepared from
4-aminophenylarsinic acid and thiolacetamide); di-
(carboxymethyl)  3-amino-4-hydroxyphenylthioarsiniler
m. p. 157—15S° (from 3-amino-4-hydroxyphenyl-
arsinic acid) ; di(carbamylmethyl) '¢-amino-4-hydroxy-
phenylthioarsinite, m. p. 132—133°; di($-carboxy-
aminoetkyl) d-amino-4-hydroxypJienyUhioarsinite (from
3-amino-4-hydroxyphenylarsinic acid and cysteine
hydrochloride) ; di(carboxymethyl) 5-acetamido-2-hydr-
oxyphenylthioarsinite, m. p. 172—174° (from 5-acet-
amido-2-hydroxyphenylarsinic acid and thiolacetic
acid in benzene solution) ; di(carboxymethyl) 4-carb-
amylmdhylaminophenylthioarsinite, m. p. 90° (from
sodium 1V-phenylglycineamide-4-arsinate, thiolacetic
acid, and 2/Y-sodium hydroxide followed by acidific-
ation) ; di[carboxymethyl) 8-acetamido-3-hydroxy-I : 4-
benzisooxazi-ne-G-thioarsinite, m. p. 212°; di(carbamyl-
methyl)  8-aeetamido-3-hydroxy-1 : 3rbenzisooxazine-6-
thioarsinite, m. p. 233—235° (from the arsinic acid and
cysteine hydrochloride) ; di({i-hydroxyelhyl} 8-acet-
amido- 3 -hydroxy-1 : 4 -benzisooxazine - 6 - thioarsiniie
(from the arsinic acid in excess of agueous ammonia
and p-hydroxyethylmercaptan). The di(carboxv-
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methyl) arylthioarsinites react quantitatively with
iodine in acid or in hydrogen carbonate solution thus :
AsAr(SR)2+212+3H20=AsAr0(0H)2+4H I+ R 52
A. |l. Vogel"
3 :4 - Methylenedioxyphenylarsinic
I. E. Balaban (.]CS, 1929, 1088—1093)—By the
diazo-method 4-aminopyrocatechol methylene ether
hydrochloride gave a 42% vyield of 3 :4.-methylenedi-
oxyphenylarsinic acid I ,0-75 H20, m. p. 270° (decomp.)
(calcium, barium, and magnesium salts), reduced
(sodium hyposulphite) to arsenopyrocatechol methylene
ether (65% vyield). Nitration of I at 0° yielded 6-nitro-
3 : i-methylenedioxyplienylarsinic acid, m. p. '231° (de-
comp.) (magnesium, calcium, and barium salts), identi-
cal with the arsinic acid, m. p. 228° (decomp.), ob-
tained (diazo-method : 74% yield) from 5-nitro-4-
aminopyrocatechol methylene ether. This acid was
converted by ferrous sulphate at 70° into 6-amino-
3 : i-methylenedioxi/'phcnylarsmic acid 11 (magnesium
and calcium salts), reduced to 6 :6'-diaminoarseno-
pyrocatechol methylene ether; 11 gave G-acetamido-3 : 4-
meihylenedioxyphenylarsinic acid (magnesium salt)
when acetylated in alkaline solution. Treatment of
4-nitropyroeatechol with acetic anhydride and sulph-
uric acid afforded é-nitro-1 : 2-diacetoxybenzene, m. p.
9S°, reduced by iron and dilute acetic acid or by moist
aluminium amalgam in ether to 4-amino-l :2-di-
acetoxybenzene, m. p. 114° (N-acetyl derivative, m. p.
144°). Benzylation of 4-nitropyrocatechol yielded
4 -nitropyrocatecliol dibenzyl ether, m. p. 97°, reduced
by moist aluminium amalgam to the amine, m. p. 92°
(hydrochloride, m. p. 197°; acetyl derivative, m. p.
1500). A. l. Vogel.

Merequinonoid derivatives of the phenarsazine
series. Il. G. A. Razubaiev (Ber., 1929, 62, [7i],
1208—1220; cf. this vol., 585).—Treatment of 10-
chloro-3(I)-methyl-,  10-chloro-3 : 7-(I : 9)-dimethyl-,
and 10-chloro-3 : 4-benzo-5 : 10-dihydro-phenarsazine
with formic acid causes addition of 1atom of hydrogen
per mol. of substance to intensely-coloured solutions
which are decolorised by atmospheric oxygen.
Warming the solution causes reappearance of the
colour, which may be again discharged by air. The
added hydrogen is determined by measurement of
the carbon dioxide evolved, calculated according
to the equation Ii'COH=C02+H2 Addition of
halogen to the reduced solutions causes disappearance
of the colour after reaction of 1 atom of halogen
per mol. of substance. 10-Chloro-1 : 2 : 8 : 9-dibenzo-
5 : 10-dihydrophenarsazine, 10-chloro-2 : 8-dinitro-
5 :10-dihydrophenarsazine,and 10-chlorophenoxarsine
are not reduced by formic acid. The following are
described : 10-bromo-Z : 4-benzo-o : 10-dihydrophen-
arsazine, m. p. 209°, and the corresponding 10-iodo-
compound, m. p. 202—203°; 10-chloro-3(l)-methyl-
5 :10-dihydrophenarsazine, m. p. 195—196°, from
arsenic chloride and phenyl-wi-tolylamine in o-di-
chlorobenzene ;  10-bromo-3(1)-methyl-5 : 10-dihydro-
phenarsazine, m. p. about 220° (decomp.), and the
10-iodo-compound, m. p. 188°; 10-chloro-3 : 7(1 : 9)-
dimethyl-5 : 10-dihydrophenarsazine, m. p. 250—252°,
from arsenic trichloride and di-m-tolylamine ; 10-i'orfo-
3 :7(1 :9)-dimethyl-5 : 10-dihydro-phenarsazine, m. p.
241—244°. H. Wren.
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10-Chloro-5 :10-dihydrophenarsazine and its
derivatives. VIIlI. Bromination of 10-chloro-
5 :10-dihydrophenarsazine and its derivatives.
L. A. Ei1son, C. S. Gibson, and J. D. A. Johnsou
ac{d.C.S., 1929, 1080—1088).—Treatment of 10-chloro-
and also of 10-bromo-5 : 10-dihydrophenarsazine (1
mol.) with bromine "4 mols.) in hot glacial acetic acid
and other solvents in the cold (10-chloro-derivative)
gave 2:4:2": 4'( ?)-tetrabromodiphenylamine, m. p.
186°, also obtained by brominating diphenylamine
under similar conditions. Diphenylamine yields a
hexabromodiphenylamine, m. p. 221—222° (lit. 218°),
with 6 mols. of bromine in boiling glacial acetic acid.
Similarly, 10-chloro-2:8- dimethyl-5 : 10-dihydro-
phenarsazhie afforded tetrabromodi-p -tolylamine,
m. p. 161—162°, or 166° (from di-p-tolylamine);
7-chloro-12 : 7-dihydrobenzophenarsazine gave tdlra
bromophenyl-rj.-naphlhylamine, m. p. 150° ; 12-chloro-
7 : 12-dihydrobenzophenarsazine gave a tetrabromo-
phenyl-|3-naphthylamine, m. p. 205° (lit. 202—203);
7-chloro-9-methyl-7 :T2-dihydrophenarsazine gave
tetrabromo-jj-tolyl-P-naphthylainine, m. p. 167—I1A%,
identical with the compound obtained from p-tolyl-P-
naphthylamine. Phenarsazinic acid and 4 mols. of
bromine in boiling glacial acetic acid afforded chiefly
tetrabromodiphenylamine together with small quan-
tities of 2 : 4 : 6 : 8 : 10-pentabromo-5 : 10-dihydrophen-
arsazine (1), m. p. 275°,and 2 : 4:6: 8-tetra-bromophn-
arsazinic acid, m. p. 294° (decomp.). The last-named
was also obtained from | and hydrogen peroxide.
Al Vogel.
Heterocyclic systems containing selenium.
I. cydoSelenobutane (tetrahydroselenophen).
G. T. Morgan and P. H. Burstall (JCS, 199
1096—1103).—aS-Dibromobutane and sodium sdlenick
react when heated at 80° in a current of hydrogento
give cycloselenobutane, purified by conversion into
the dibromide and regenerated by treatment with
sodium metabisulphite, b. p. 90—91°/172 mm., 15H—
136°/770 m m ., #. 1-493, 1-452, y10 41-28, parachor
(mean)=229-5. It is decomposed by aqueous per-
manganate or fuming nitric acid, but moderately con-
centrated nitric acid gave cycloselenobutane-1 mi-di-
nitrate. «/cfoSelenobutane and mercuric chloride in
alcoholic solution yielded cycloselenobutane mercuri-
chloride, m. p. 146°; chlorine in carbon tetrachloride
solution gave cycloselenibutane-1 : 1-dichloride, m. p-
88—89°; bromine yielded the corresponding 1: I-<™
bromide, m. p. 92° (interaction of a concentrated
chloroform solution of the latter and of bromine gave
a perbromide, C4H8eBr2Br6, 5 atoms of bromine
being removed by acetone), whilst interaction with
iodine in carbon tetrachloride solution gave the di-
iodide, m. p. 99—100°. Treatment of the dibromide
with 0-5 mol. of silver oxide furnished cycloseleni-
butane-1-hydroxy-1-bromide, m. p. 99—100° (decomp.);
the corresponding hydroxy-chloride, similarly prepared,
had m. p. 116° (decomp.); the 1 : 1-dihydroxide was
produced in aqueous solution with excess of silver
oxide, cycloSelenibutane 1-chloroplaiinate, m. p. 230
(decomp.), is formed in dilute solution from the 1:1-
dichloride, whereas in warm concentrated solution
containing excess of the 1:1-dichloride bis-I-chloro-
cycloselenibutane 1-chloroplatinate, m. p. 179° (de-
comp.), is produced. cyc/oSelenobutane and excess
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of a8-dibromobutane react at the ordinary temper-
atureto givel-s-bromobutylcycloselenibutane 1-bromide,
in. p. 65—66°; if the mixture be heated in the presence
of water at 90° tetramethylene-ccS-bisoycloselenibutane
1:1-dibromide, m. p. 95—96°, is obtained.
Tetramethylene-oLS-diselenocyanate, m. p. 40°, is pro-
duced by heating aS-dibromobutane and potassium
selenocyanate in acetone solution for several hours, and
is converted by alcoholic sodium hydroxide followed
by atmospheric oxidation into cyclotetrametliylene
diselenide (cyclodiselenobutane) (1), m. p. 41—42°, the
structure of which was established by its quantitative
conversion with excess of nitric acid into <s-tetra-
mdliylenediseleninic acid dinitrate, m. p. 136° (de-
comp.), identical with the substance obtained by
treatment of tetramethylenediselenocyanate under
similar conditions. When heated, | afforded cyclo-
selenobutane and selenium, whilst bromine in chloro-
form solution gave g/doselenibutane-I : 1-dibromide.
A.l. Vogel.
Interaction of tellurium tetrachloride and di-
methylaniline. G. T. Morgan and H. Burgess
(J.CS, 1929, 1103—1106).—Tellurium tetrachloride
and dimethylaniline react in dry ethereal solution
to give bisdimethylaniline tellurium tetrachloride (1),
m p. 144—145° (decomp.), together with a small
quantity of 4 : 4'-tetramethyldiaminodiphenyl telluridi-
ciloridce (11), m. p. 188—189°, more conveniently
prepared by digesting the tetrachloride I with boiling
weter and oriented by conversion into j>-nitroso-
dimethylaniline and tellurium dioxide on treatment
with cold nitrous acid. 4 :4'-Tetramethyldiamiziodi-
phmjl telluridi-iodide, m. p. 158—159° (decomp.), is
obtained by refluxing the dichloride 11 with sodium
iodide in acetone, whilst 4 :4'-tetramethyldiaminodi-
jireM telluride is produced by reduction of Il in
dilute acetone solution with potassium metabisulphite.
Trisdimethylaniline  hydrochloride  tellurium tetra-
Qdorice, (NPhMe2,HCI)3,TeCI4,EtOH, m. p. 119—121°,
isobtained as a by-product in the preparation of the
dichloride 11 from the tetrachloride I. Interaction
d tellurium tetrachloride and [V-methyldiphenyl-
aue yielded 4 : -diphenyldimethyldiaminodiphenyl
hHuridichloride, m. p. 170—172°. A. l. Vogel.

Mechanism of the abnormal salt formation of
chromium pentaphenylhydroxide and a peculiar
hydrogen union with chromium tetraphenyl
»lts. P. Hein [with O. Schwartzkopfe, K.
Hover, K. Rlar, W. Eissner, W. Clauss, and W.
ter] (Ber., 1929, 62, [5], 1151—1167; cf. A., 1928,
™—In the majority of instances, chromium penta-
prey hydroxide is converted by acids and salts into
‘hiomium tetraphenyl salts, whereby the fifth phenyl
(Vdappears as phenol and diphenyl. The yields of
faenol depend to some extent on the previous history
wthe base, but homogeneous chromium pentaphenyl
hydroxide (as hydrate) vyields with salts such as
potassium bromide in presence of chloroform almost
00% of phenol and only traces of diphenyl. The
bese hydrate in absolute alcohol in complete absence
of air affords 1 mol. of phenol from each mol. of base
"hen acted on by potassium iodide. Production
of phenol is therefore not due to oxidation, but occurs
according to the scheme: CrPh50H+KX+H2
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—2CrPh4X + PheOH+ KOH - (H). In  complete
absence of water the anhydrous base yields, there-
fore, as expected, not more than 50% of phenol:
2CrPh50H+2RX — > 2CrPh4X + RaO + PhOH +
(H)'+Ph‘Ph. The anhydrous base does not react
with gaseous or liquid ammonia and, when suspended
in the last-named medium, is converted by potassium
iodide or ammonium bromide into the chromium tetra-
phenyl salt and phenol but not aniline. The fifth
phenjd group can therefore react only with a similar
group or with a molecule of solvent which is united
by solvation to the base. The intramolecular activity
of the group explains its inability to form tetraphenyl-
methane with triphenylmethyl. The schemes pro-
posed to explain the reaction indicate the production
of hydrogen, the formation of which is established by
decomposing the base with ammonium chloride in
presence of methylene-blue, which is thereb3rdecolor-
ised. Addition of palladised calcium carbonate or
barium sulphate or slight rise of temperature acceler-
ates the change. Under the most favourable con-
ditions (illumination of the solutions and presence of
an excess of dye) about 33% of the theoretical quantity
of methylene-blue is hydrogenated within 3 days.
[Excess of dye is determined by titration with ferrous
ammonium sulphate in presence of alkali tartrate and
ammonia.] Chromium tetraphenyl salts therefore
appear to have the ability to combine with hydrogen.
Exact measurements show that chromium tetra-
phenyl chloride, without particular pre-treatment,
absorbs 8-5—11-5% of hydrogen and that the product,
after being partly dehydrogenated with methylene-
blue, absorbs more active hydrogen than otherwise.
Since the properties of the chromium tetraphenyl
salts (colour, m. p., analytical behaviour) are not
appreciably influenced by such addition, an unusual
form of union is postulated. This union is so feeble
that a portion of the hydrogen is lost during the isol-
ation of the salts; the gas appears present in a form
similar to that in certain metallic hydrides, notably
palladium hydride. H. Wren.

Mass and size of protein molecules. T. Sved-
berg (Nature, 1929, 123, 871).—All stable native
proteins so far studied may be classed, as regards
molecular mass, as hsemocyanins (M of the order 106)
and others (M about 35—210 XI103), the latter being
divisible into four sub-groups. The molecules of the
first and fourth sub-groups are spherical (r 2-2 and
4-0 jAll, respectively), whilst those of the other sub-
groups are not. The molecules of most of the
members of the fourth sub-group are easily dis-
aggregated by increasing pn. The close relations
existing between the various proteins is exemplified
by the fact that a protein may, according to the pa
to which it is brought, appear with the molecular
mass, size, and shape of another protein.

A. A. Eldridge.

Identity of proteins. S. Peroy (Arb. staatl.
Timirjasev Inst., 1925, 29 pp.; Chem. Zentr., 1929,
i, 92).—Proteins, insoluble in water or 10% sodium
chloride solution, functioning as * protein acids ”” and
having the properties of animal proteins have been
prepared from oats, wheat, peas, and almonds by
extraction with alkali and coagulation with acetic acid.



836

Proteins are classified according to tlieir ionic function,

and hencetheir equivalentweight. A.A.Eidridge.
Physico-chemical properties of protein. M.

Lissizyn (Arb. staatl. Timirjasev Inst., 1925, 5 pp.;

Chem. Zentr., 1929, i, 92—93).—Extraction of plant
proteins is normally incomplete; it is considered that
a portion of the protein is combined as insoluble
The whole of the protein is ex-
tracted by 0-05i\T-sodium hydroxide following treat-

calcium proteate.

ment with 2% acetic acid. A. A  Eldridge.

Structure of protein materials. W.
mann (Natunviss., 1929,17, 314—316).—The relation
of arginine and its derivatives to proteins is discussed.

R. A. Morton.

Colorimetric micro-determination of chloro-

form. Iv. Yodomigawa (Bui. Hokuetsu Med. Soc.,
1928, 43, 355—363).—The liquid to be tested is added

to a heated mixture of sodium hydroxide and pyridine;

the mixture is shaken and the colour compared with
standards prepared from solutions containing phenol-
red and phosphate. Chemical Abstracts.

Determination of citric and tartaric acids.
F. Pirrone (Riv. Ital. Ess. Prof., 1928,10,101—102;
Chem. Zentr., 192S, ii, 2491—2492).—Tartaric acid
(0-05 g.) or citric acid (0-038S g.) is boiled with
O-lJY-potassium iodato solution (50 c.c.), arid con-
centrated sulphuric acid (25 c.c.) until the volume is
reduced to 30 c.c.; after cooling, 100 c.c. of water
are added and evaporation to 30 c.c. is repeated.
To the cold solution 100 c.c. of water and 10 c.c. of

30% potassium iodide solution are added; excess of

0-liY-sodiuni thiosulphate is added and the excess
titrated with 0-12V-iodine solution.
A. A. Eldridge.
Detection and determination of methylpentose.
T. Fckai (Bui. Ferm. Tokyo, 192S, No. 100, 106—
129).—The distillate obtained from methylpentose
and hydrochloric acid gives a violet-red coloration with
vanillin in 0-5% sulphuric acid. Solubility differences
of the phloroglucides of furfuraldehyde, methylfurfur-
aldehyde, and hydroxymethylfurfuraldehyde arc
applied to their separation. Chemical Abstracts.

Berg-
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Volumetric determination of hexamethylene-
tetramine. C. V. Bordeianu (Ami. sci. Univ.
Jassy, 1929, 15, 380—383).—The method proposed
by Kollo and Angelescu (A., 1927,786) gives erroneous
results, mainly bccause of the solubility of liexa-
methylenetetramine picrate in water. W.ith increas-
ing amounts of picric acid in excess, a large negative
error decreases to a minimum and finally increases
to large positive errors. With hexametliylenetetr-
amine in excess, some picric acid always remains in
solution and can be titrated by sodium hydroxide
owing to the solubility of the picrate in water.

L. S. Theobald.

Diphenylamine and diphenylamine-blue. A
Thiel (Z Elektrochem., 1929, 35, 274—278)—A
method whereby diphenylamine may be determined
colorimetrically with an accuracy of 1% is described.
The comparison solution is made up by taking 1cc.
of a 50 vol.-% solution of sulphuric acid containing
40 mg. of diphenylamine per litre, oxidising it with
ferric sulphate in sufficient excess, about 100—20
mols. per mol. of diphenylamine, boiling for 5 min,
making up to 10 c.c., and viewing the resulting blue
solution through a layer 30 mm. thick. The colour
of a solution of unknown concentration produced by
oxidation with a sufficiently large excess of feric
sulphate is then matched in a colorimeter, and, assum-
ing the validity of Beer’s law, the amount of diphenyl-
amine present is calculated.

The basic dissociation constant of diphenylamine,
Kb, was found to be 7-6 x 10~14 at 15° by saturating
acid solutions of known pa with the baseband deter-
mining colorimetrically the amounts dissolved. The
absorption of light by diphenylamine-blue is maximal
at 5870 A., when the molar extinction coefficient is
4-46 x 103, The oxidation of diphenylamine is a
time-reaction, but the precise order of the reaction
depends on both the concentrations of diphenylamine
and of ferric sulphate. The change corresponds
approximately with the expression : dxjdt=k' [d-
phenylamine][ferric sulphate]08, where a is the pro-
portion changed and t is the time in min.

T. S. Brittos.

Biochemistry.

Respiration in excess of oxygen. Bounhiol
(Compt. rend., 1929, 188, 1340—1342).—Guinea-pigs
in S0% oxygen died within two or three days; death
is accompanied by increase in the soluble nitrogen
compounds of the blood. The ease of obtaining oxygen
retards circulation, so that the metabolic products
accumulate and cause death. E. Boyland.

Influence of carbon dioxide tension on the
oxygen dissociation curve [of haemoglobin]. V.
Mexkin and M. F. Menkix (Science, 1928, 68, 51S—
519).—The lowering of the oxygen dissociation by an
increase in pressure of carbon dioxide is explained by
assuming a double dissociation of oxyhamoglobin
represented by HHb02="HH b+02and HHbOo=="
H'-)-HbO',,. L. S. Theobald.

Solubility of gases in blood. A. Grollman (J.
Biol. Chem., 1929, 82, 317—325).—Figures are given
for the solubilities of ethylene and acetylene at
different temperatures in water, whole blood, blood-
plasma, and solutions of haemoglobin. Henry’s la"
is followed by ethylene at 25° for all these fluid>.
The greater solubility of these gases in blood than
in water is due to the lipoidal constituents of the
former. R. Harexgtox.

Manganese as a factor in haemoglobin form-
ation. R.W. Titus and H. W. cave (Science, 19-°>
68, 410).—Manganese has a beneficial effect on the
formation of hsemoglobin by rabbits and rats fed oil a
milk-iron diet freed from copper.

. S. Theobald.
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Preparation of crystalline potassium salts of
oxyhsemin. A. Hamslk (Z physiol. Chem., 1929,
182, 117—124).—A crystalline tripotassium salt was
prepared by the action of 20% methyl-alcoholic
potassium hydroxide on a-oxyhsomin. It was washed
with a mixture of methyl alcohol and ether. The {3
and *-modifications' do not give well-crystallised salts.

J. H. Birkinshaw.

Bile pigment content in local haemorrhage in
man. Kejrishita (Klin. Woch., 1928, 7, 1914;
Chem. Zentr., 1928, ii, 2376).—Shed blood contains
more bilirubin than circulating blood; it is therefore
supposed that most of the bilirubin found is formed
outside the liver. A A Erdridge.

Adsorption of bilirubin by protein. 0. wWert-
mann and F. Jost (Deut. Arch. klin. Med., 1928,
161, 203—226; Chem. Zentr., 1928, ii, 2493).—Of
the total serum-bilirubin, 0—10% is normally adsorb-
able; in icterus 5—100% is adsorbable. Adsorbable
bilirubin is apparently excreted only through the
liver; non-adsorbable bilirubin is concerned in bili-
rubinuria. A. A. Eildridge.

Colorimetric determination of proteins of
blood-serum. D. M. Greenberg (J. Biol. Chem.,
199, 82, 545—550).—Blood-serum is treated with
sodium sulphate solution; the precipitated globulin
isredissolved in dilute sodium hydroxide solution and
determined colorimetrically with the phenol reagent
o Folin and Cioealteau (A., 1927, 892); the albumin
inthe filtrate is determined similarly.

C.R.H aringtox.

Determination of protein and residual nitrogen
in blood and urine. Fischer (Siiddeut. Apoth.-
Zg, 1928, 68, 693—695; Chem. Zentr., 1929, i,
15—A discussion of the degradation of protein,
the formation Of urea, and of analytical methods.

A. A Eldridge.

Isolation of a carbohydrate derivative from
serum-proteins. C. Rimington (Biocliem. J.,
199 23, 430—443).—The albumin and globulin
fractions were prepared from the serum by the usual
method of precipitation with ammonium sulphate. The
proteins were hydrolysed with baryta and the hydro-
lysate was treated with lead acetate and ammonia.
Tre precipitate after being dissolved in acetic acid
ws reprecipitated several times with ammonia and
decomposed with carbon dioxide. After clearing the
solution with mercuric chloride the compound
OijJELJOjgN was finally precipitated and reprecipit-
asdwith methyl alcohol and ether. The compound
isa structural unit of these proteins. Glucosamine
tod mannose are the constituent sugars. The same
product is obtained from serum-proteins when trypsin
Remployed as the hydrolytic agent. A structure is
suggested for the compound. S.S. Zitva.

Sources of error in the determination of blood-
sugar by Bang's micro-method. E. Raith (Bio-
chem Z.,1929,208,357—360).—The filter-papers used
for determining blood-sugar by Bang’s method reduce
I’ehling’s solution sufficiently to cause an appreciably
high result. Washing removes the reducing sub-
stance, but also decreases the absorbent power of the
paper so that- it is no longer of any use for this type of
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determination. Blank determinations on a number of
papers are therefore essential.
P.wW. Clutterbuck.

Distribution of reducing substances between
plasma and corpuscles ; a comparison of vari-
ous blood-sugar methods. F. K. Herbert and
J. Groen (Biochem. J., 1929,23, 339—351).—Various
methods for the determination of blood-sugar give
widely different results for the distribution of “ sugar ”
between plasma and corpuscles. The average dis-
crepancies between methods are not great for deter-
minations on plasma, but are considerable for those
on corpuscles. Tungstic filtrates of whole blood or
corpuscles produce a reduction of the Folin-Wu
copper reagent in the cold, whereas filtrates from
plasma give no such reaction. The reaction is not
given by iron filtrates or zinc filtrates. This is most
probably due to the presence of a non-dextrose-
reducing substance in corpuscles which is present in
tungstic but not in iron and zinc filtrates. Such sub-
stances may also be responsible for the residual reduc-
tion after fermentation of blood by yeast. Uric acid,
creatine, creatinine, and ergothioneine in the small
amounts in which they occur in human blood have not,
whilst glutathione has, an important effect on blood-
sugar methods. S. S. Zitva.

Determination of blood-sugar. 1. Benedict’s
alkaline copper solution. M. R. Everett (J. Biol.
Chem., 1929, 82, 369—376).—The lower values for
blood-sugar obtained with alkaline copper reagents
containing sulphite {e.g., the reagent employed by
Benedict, A., 1925, i, 994; 1926, 984) are due to an
unequal fading of the colour of the standard and
unknown solution rather than to an increased specifi-
icity of the reagent for dextrose. The use of the acid
molybdate reagent of Folin (A., 1926, 648, 1282) is
therefore recommended for the determination of the
true blood-sugar. C.R.Harington.

Comparison of gravimetric and colorimetric
methods of cholesterol determination in blood-
serum. w. . Neexudov and S. S. Chalatov
(Biochem. Z., 1929 208, 60—72).—The best gravi-
metric method for total cholesterol consists in heating
the serum to 100° with 20 or 45% sodium hydroxide
for 8 hrs. The cholesterol is extracted with ether and
after removal of the ether dissolved in alcohol and
precipitated and weighed as the digitonin complex.
Fex’s method (A., 1920, i, 697) gives 97% of the total
cholesterol and offers the possibility of determining
free and esterified cholesterol. Of the colorimetric
methods Grigaut’s gives high results and has other
disadvantages; Krastelevski’s method (A., 1924, ii,
127) gives 95—98% of the cholesterol present and is
recommended. J.H.Birkinshaw.

Effect of the use of a [mercury] silica lamp on
the blood-cholesterol. S. Maiczynski (Compt.
rend. Soc. Biol., 1928, 99, 922—925; Chem. Zentr.,
1929, ii, 255).—Irradiation of the whole body raises
the blood-cholesterol by 50%, normal values being
attained in 4 days. A. A Eldridge.

Oxidative determination of phospholipin in
blood and tissues. W. R. Bloor (J. Biol. Chem,,
1929, 82, 273—286).—The blood or finely divided
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tissue is extracted with alcohol; aliquot portions of
the extract are evaporated and the lipins taken up in
light petroleum; the concentrated solution is treated
With acetone and alcoholic magnesium chloride.
The precipitated phospholipins are dissolved in moist
(peroxide-free) ether; after removal of the latter by
evaporation the residue is subjected to the quantitative
oxidation of Bang as modified by the present author
(A, 1928, 662) C.R.H arington.

Phosphoaminolipins and sterols of blood-
serum and plasma. [Il. Physical chemistry of
the protein fraction richest in phospholipins and
sterols. M. Machebceui' (Bull. Soc. Chim. biol.,
1929, 11, 485'—503; cf. this vol., 206).—The phos-
phoaminolipin-protein is soluble in water in either
alkaline or neutral media. Extraction with ether of
aqueous solutions at varying pn yields only traces of a
substance which consists of 50% cholesterol and 45%
fatty acids, moreover addition of neutral salts to the
aqueous solutions does not increase the amount of the
ethereal extract. Small quantities of alcohol in neutral
or more concentrated solutions yield a precipitate
which isrich in phosphorus, fattjracids, and cholesterol
and dissolves if treated at once in excess of alcohol or
water. Prolonged treatment with alcohol of a neutral
solution at 12° yields a precipitate consisting of a
protein coagulum and crystalline cholesteryl esters,
but in alkaline media the precipitation is incomplete.
Precipitation of the protein in any solution is obtained
on treatment with alcohol at 70° for 10 min.

The protein fraction forms a stable gel when the
precipitate is converted into a faintly alkaline paste
with 3iV-ammonia. Treatment with 2iV-ammonia
yields a viscous mass which corresponds in all its
properties with the gliode of Bottazzi (Arch. Sci. Biol.,
1923, 4, 3), an independent phase intermediate be-
tween a sol and a gel. It is suggested that the protein
fraction under examination is an entity and that the
linkings between the constituents modify the physical
properties of the individual constituents.

C.C. N. Vass.

Calcium and potassium contents of the blood-
serum of fasting dogs. S. Morgniis (Biochem.
Z., 1929, 208, 257—258).—The serum-calcium for
fasting dogs is 11-0 mg.-% and remains constant
during rest for a long time. When the body-weight
has decreased by 20% the calcium content is 10-6
mg.-%, and when the body-weight has decreased by
35—40% the serum-calcium is 9-6 mg.-%. The
potassium :calcium ratio during prolonged fasting is
almost unchanged, the normal value of 2-0 increasing
onlyto 2-1. P.W. Clutterbuck.

Dispersoidal properties of some salts of the
plasma. B. Dogadkin (Russ, fisiol. Zhur., 1925,
10 pp.; Chem. Zentr., 1929, i, 210).—Sol systems
(protected by sodium chloride or sulphate) are formed
between the following concentrations : calcium mono-
hvdrogen phosphate iV/130—jV/250; tricalcium
phosphate  A/700—171100; calcium carbonate
A/100—N /180; calcium oxalate iV/600—N /1200;
calcium formate, citrate, and lactate do not form
colloidal solutions. A. A Erdridge.

Physico-chemical behaviour of magnesium in
serum. Z. Stary and R. Winternitz (Z. physiol.
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Chem., 1929, 182, 107—116).—The non-dialysable
fraction of magnesium in serum amounts to 28%. In
spite of the fact that cerebrospinal fluid shows a higher
magnesium content than serum, it is shown by com
pensation dialysis at varying pa values that the
magnesium in serum follows the Donnan law.
J. H. BIRKMSHAW.
Determination of inorganic phosphate o
blood-serum. L. Gunther and D. M. Greenberg
(J. Biol. Chem., 1929, 82, 551—553).—The calcium-
free filtrate obtained in the determination of calcium
by the method of Tisdall (A., 1923, ii, 656) is freed from
protein with trichloroacetic acid; phosphate is then
determined by the method of Fiske and Subbarow
(A., 1926, 443), excess of oxalate being oxidised with
permanganate. C. rR. HARINGTQOI.

Determination of phosphorus in small amounts
of serum and cerebrospinal fluid. K. samson
(Biochem. Z., 1929, 208, 230—236).—Slight modific-
ations in Neumann’s volumetric method which enable
0-01—0-15 mg. of phosphorus to be determined to
0-001—0-002 mg are described. J. H. Birkiushaw.

Micro-determination of chlorides in serum and
cerebrospinal fluid by the method of electrical
conductivities. M. D tjboux and L. Parchet (BUll.
Soc. Chim. biol., 1929,11, 504—516).—A conductance
titration whereby the chloride content of 0-4 cc. of
serum can be determined to an accuracy of 0-05¢g. per
litre is described. Prolonged contact of the serum
with the blood clot lowered its chloride content by
adsorption. The average chloride content expressed
as g. sodium chloride per litre is 5-65—5-90 in noml
human serum and 6-70—7-20 in cerebrospinal fluid

C. C. Wass.

Determination ox small amounts of iodine [in
b|00d]. E. Gilimm and J. Isenbruch (Biochem. Z,
1929, 207, 368—376).—When proper care is taken,
the amount of iodine contained in human blood is
found to be 20—30 y-%, a figure much higher than
that usually accepted (10 y-%).

P." w. Cluttekbuck.

Anticoagulantaction of antithrombin. J.0.W.
Barratt (Biochem. J., 1929, 23, 422—424)—The
anticoagulant action of antithrombin on a mixture
of fibrinogen and thrombin in vitro is exerted on
thrombin alone, which becomes diminished in amount.

S. S. Zilva

Urobilin in organs. M. Royer (Compt. rend.
Soc. Biol., 1928, 99,1006—1007; Chem. Zentr., 1929,
i, 419—420).—The liver and kidneys contain the
largest, and the musculature, pancreas, and lung
contain the smallest amount of urobilin.

A. A. Eldridge.

Preparation of glycogen. Glycogen of the
abalone, Ilaliotis rufescens, Swainson. L. G
Petree and C. L. Atsberg (J Biol. Chem., 1929, 82,
385—395).—Glycogen was prepared from the flesh of
the abalone (an edible mollusc), without the use of
alkali, as follows. The finely-divided flesh was
extracted with boiling water, the extract being kept
neutral to litmus by addition of sodium hydroxide,
and then slightly acidified with acetic acid; proteins
were removed with picric acid, and the glycogen was
precipitated from the filtrate by addition of alcohol.
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Purification was accomplished by repeated re-dissolu-
tion in water and precipitation with alcohol, addition
of a trace of ammonium acetate being necessary in the
final precipitations. Glycogen prepared in this way
retained small amounts of ash which could not be
removed by electrodialysis, nor did the latter process
separate the glycogen into fractions containing differ-
ent proportions of phosphoric acid. The ash of the
electrodialysed preparations contained small amounts
of calcium and iron in addition to phosphoric acid.
0. Pv. Harington.
Keratohyalin. L. Nurnberger (Klin. Woch.,
1928, 7, 1961—1962;m Chem. Zentr., 1928, ii, 2373).—
Keratohyalin is not identical with nucleochromatin.
A. A. Eldridge.
Cholesterol content of the human intestinal
wall. M. Burger and H. D. Oeter (Z. physiol.
Cliem, 1929, 182, 141—147).—The sigmoid contains
considerably more cholesterol than any other section
of the intestinal tract. 1t was shown by bromination
that coprosterol was absent, indicating that the high
sterol content is due to excretion rather than resorp-
tion. J. H. Birkinshaw.

Phosphatide content of different kinds of
muscle. K. Sorg (Z. physiol. Chem., 1929, 182,
9—106)—A method involving methyl-alcoholic
extraction is described whereby the phosphatide con-
tent of small amounts of tissue (0-5—2 g.) may be
determined to £1%'- The phosphatide content of the
heart muscle of the rabbit .may amount to 0-430%;
that of red and white muscle is much less, 0-173% and

respectively, representing maximum values.
The total acid-insoluble, phosphoric acid of heart
auscle and nearly all of that contained in the red and
white muscle is present as phosphatides.
J. H. Birkinshaw.

Tyramine and tyrosine content of the salivary
glands of cephalopods ; micro-determination
dthese two substances. M. Henze (Z physiol.
Hem, 1929,182, 227—240).—Tyramine and tyrosine
erminations on the salivary glands of. Octopus

mropus were made using the apparatus of Widmark

(Sand. Arch. Physiol., 1927, 48, 61) for micro-
«traction of organic acids, .The amounts present
®the right and left glands from the same animal
®approximately the same; the tyramine content is
froto six times that of the tyrosine.

J. H. Birkinshaw.
lodine-containing compounds of the thyroid
gland. Isolation of dI-3 :5-di-iodotyrosine.

CK Harington and S. S. Randall (Bioehem. J.,
WA 23, 373—383).—The desiccated thyroid gland
ws™ydrolysed -with baryta and the hydrolysate
Precipitated with sulphuric acid at pa 5-0. The
Precipitate after having the acid-soluble iodine
wtracted with alkali was worked up for thyroxine.
Tre filtrate to which the alkaline extract from the
Mid-insoluble fraction was added in the isolation
process was treated as follows. It was precipitated
with basic lead acetate, the precipitate hydrolysed
again with baryta and precipitated twice with silver
nitrate. The filtrate from the decomposed silver salts
was then extracted with butyl alcohol. This extract
"as cleared with uranium acetate and after final
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treatment with lead acetate yielded a crystalline com-
pound which was recrystallised from 50% acetic acid
and was identical with dI-3 : 5-di-iodotyrosine. The
iodine content of the various fractions was followed up.
Evidence is adduced that the whole of the acid-
soluble iodine is present as di-ioclotyrosine, whilst
the whole of the acid-insoluble iodine belongs in all
probability to thyroxine. S. S. Zitva.

Occurrence of methylguanidine in the animal
organism. 1ll. Use of benzenesulphonyl
chloride for separation of methylguanidine. 1.A.
Smorodincev and A. N. Adova (Z. physiol. Chem.,
1929,182, 259—264; of. this vol., 589).—The amount
of methylguanidine precipitated as the benzenesul-
phonate by excess of benzenesulphonyl chloride is only
9—30% of the theoretical, depending on the conditions.
The yield is diminished in presence of creatinine.

J. H. Birkinshaw.

Tetradecenoic acid from Tetvadenia glauca,
Motsum. M. Tsujimoto (Bull. Inst. Tokyo Ind.
Res. Lab., 1928,23, No. 3, 53—60).— *“ Tsuzuic acid,”
from the oil of Tetradenia glauca., is A3-tetradecenoic
acid; Abtetradecenoie acid, from the oil of the
whale Physeter macrocephalus is named physeteric
acid. Chemical Abstracts.

Ruiin, the epidermal pigment of Avion Rufas.
C. Dneri'iand 0. Baumetler (Compt. rend. Soe. Biol.,
1928, 99, 492—496; Chem. Zentr., 1928, ii, 2479—
2480).

Histochemical detection of urea. W. Laves
(Wien. klin. Woch., 1928, 41, 1403—4404; Chem.
Zentr., 1928, ii, 2493).—The section is immersed for
6 hrs. in a 6% solution of xanthhydrol in acetic acid,
whereby crystals of dixanthylcarbamide are formed.

A. A. Eldridge.

Use of mercurochrome and modified mer-
curochrome as biological stains. J. D. Herr-
mann, W. Dennis, and D. D. Dedrick (Univ.
Oklahoma Bull., 1928, [ii], No. 409, Sudies ser. 29,
132—133).

Adrenaline and choline in lymph. G. Viale
(Compt. rend. Soe. Biol.,, 1928, 99, 1009—1010;
Chem. Zentr., 1929, i, 96).—10—35 Mg. of choline
per g. of lymph, and adrenaline, were detected.

A. A. Erdridge.

Excretion of nucleoproteins in the bile. P;
Carnot and Z. Gruzewska (Compt. rend. Soc. Biol.,
1928, 99, 598—600; Chem. Zentr., 1929, i, 103).—
The cholenucleins are obtained by treating the bile
with an equal volume of alcoholic chloroform and
washing the precipitate with ether. The moist sub-
stance is readily soluble in dilute alkali solutions.
The cholenuclein content of dog’s bile is reduced by
large doses of sodium hydrogen carbonate from 1 to
0-3%. A. A. Eldridge.

Absorption and secretion in the small intestine.
I. Secretion of electrolytes. S. Kuczkowski
(Acta Biol. Exp., Warsaw, 1929, 3, 57—80).—The
fluid found in an intestinal loop after the introduc-
tion of water, neutral salts, acids, or alkalis has the
same mineral content, viz., sodium 32-5, potassium
2-4, calcium 1-1, magnesium 0-15, chlorine 26-7, and
phosphorus 0-3 mg.-%. A comparison of this fluid
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with that normally found indicates that the mineral
constituents of the latter are secreted by intestinal
glands. Sodium and potassium salts, phosphates,
and above all hydrogen carbonates are absorbed freely,
whilst calcium and magnesium undergo resorption
relatively very slowly. R. Truszkowski.

Simultaneous determination of pepsin and
lipase in gastric juice. L. G6zony andF. Hoffen-
reich (Biochem. Z., 1929, 208, 259—261).—The
gastric juice is brought to pa 5-6 and a saturated
solution of monobutyrin in physiological saline added
to a series of dilutions. After keeping, sodium
caseinogenate is added; the amount of caseinogen
precipitated by the freed fatty acids is determined
nephelometrically and forms a measure of the activity
of the lipase. The caseinogen is then completely
precipitated by addition of a drop of 0-lAr-hydro-
chloric acid, and, after keeping, the activity of the
pepsin is determined by the decrease in the amount of
caseinogen precipitated. P. W. Cltjtterbuck.

Urea and chlorine in the cerebrospinal fluid
in retention of both substances. P. savy and H.
Thiers (Compt. rend. soc. Biol., 1928, 99, 516—518;
Chem, Zentr., 1928, ii, 2376).—Determination of
urea and chlorine in cerebrospinal fluid does not suffice
for a decision concerning their retention. Both
substances take at least 53 hrs. to reach equilibrium
with the blood-chlorine and -urea.

A. A. Eldridge.

Ch’an Su, the dried venom of the Chinese toad.
Isolation of adrenaline. H. Jensen and K. K.
Chen (J. Biol. Chem., 1929, 82, 397—401).—Finely-
powdered Ch’an Su was extracted with dilute acetic
acid, the extract was cleared by addition of alcohol
and centrifuging, and then concentrated; it was
further cleared with lead acetate and extracted with
chloroform; the residual aqueous solution, on con-
centration and treatment with ammonia, yielded
adrenaline (0-35 g. from 150 g.).

C. R. Harington.

Determination of amino-acids in urine. L.
Tixier (Bull. Sci. pharmacol., 1928, 35, 570—571;
Chem. Zentr., 1929, i, 419).—Use is made, of the
sensitivity of phenolphthalein, and the insensitivity
of litmus, towards amino-acids. A. A. Eldridge.

Detection of alcohol in urine. P. Liebesny
(Klin. Woch., 192S, 7, 1959—1960; Chem. Zentr.,
1928, ii, 2388).—W ith the chromic acid method, 0-5 c.c,
of alcohol ingested per kg. body-weight can be
detected within 6 hrs.; 3 c.c. per kg. can still be
detected after the seventh hour.  A. A.Erdridge.

Citric acid content of normal urine. 0. Ost-
berg (Biochem. Z., 1929, 208, 352—353).—The
presence of citric acid is detected and its amount
determined in normal urine in terms of the increased
velocity of decolorisation of methylene-blue in presence
of the citric acid dehydrogenase of cucumber seeds.
The total amount of citric acid excreted daily by a
man varies from 0-23 to 1-85 g.

P. W. Cltjtterbuck:.

Effect of the blood-serum of the healthy and
alcaptonuric individual on homogentisic acid.
F. Lanyar and H. Lieb (Z physiol. Chem., 1929,
182, 218—226).—Free homogentisic acid in aqueous
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solution is not oxidised by air at 37° ; if the acidis
neutralised or the solution contains free alkali oxid-
ation occurs. When mixed with healthy serum there
is a small loss of acid due to adsorption by the protein.
Oxidation occurs when the acid is brought to the pR
of serum. The same phenomena were observed with
alcaptonuric serum. J. H. Birkixshaw,

Changes of cholesterol content of serum in
anaphylaxis. J. M. Goldberg and W. N. Neklu-
dov (Biochem. Z., 1929, 208, 285—287).—In experi-
ments with sensitised rabbits and guinea-pigs, the
serum-cholesterol content during the period o
anaphylactic shock increased, fellj and then increased
again, remaining high when the shock was greatest.

P. W. Clutterbuck.

Reaction of the blood in cancer. H. Millet (.
Biol. Chem., 1929, 82, 263—267).—No change from
the normal was observed in the pK of the blood of
patients suffering from cancer. C. R. Harington.

Carbohydrate metabolism of tumours. H G
Crabtree (Biochem. J., 1929, 23, 536—545)—
Determinations of the carbohydrate metabolism of
several strains of mouse tumours are recorded. In
many cases there were great deviations from the
standard value found for tumours of rat, fow, and a
limited series of human tumours. There were a0
variations between tumours of different strains and
also between those of the same strain. Therewesa
number of cases of high respiration both in its absolute
value and in its relation to the aerobic and anaerobic
glycolysis. This respiration is ineffective in checking
the aerobic glycolysis. The respiratory quotients
with one exception were found to be below unity
Xylose was not metabolised by tumour tisse,
Evidence is brought forward which suggests that the
glycolytic activity of tumours exerts a checking effect
on their respiration. The carbohydrate metabolism
of tumours is to some extent influenced by the environ-
ment in which they grow. The respiration of the
subcutaneous growths was on the average 50% higher
than that of the intraperitoneal growths. The
majority of these subcutaneous tumours do not exhibit
a positive value for the excess fermentation.

S. S ZLTA

Reaction of neutral-red in cancerous sera and
its relation to other dyes. A. Roffo and H
Degiorgi (Z Krebsforsch., 1927, 25, 136—14G;
Chem. Zentr., 1929, i, 272).— Cresol-red and rosaniline
also react. Since the three dyes belong to different
groups, the constitution of the dye appears to be
unconcerned in the reaction. A. A. Eldridge.

A peculiar disturbance of carbohydrate meta-
bolism. R. Schonheimer (Z physiol. Chem., 1929,
182, 148—150).—The liver and kidney of a child
which, having shown curious symptoms from birth,
succumbed to influenza, were found to be enormously
enlarged and contained about 35% of glycogen (on
dry weight), The liver was incapable of metabolising
its own glycogen. J.H.Birkinshaw.

Potassium : calcium ratio and magnesium
content of cerebrospinal fluid. B. Eisler (Z g3
exp. Med., 1928, 61, 549—559; Chem. Zentr., 195>

ii, 2660). _A study of pathologlcal condltlons
. Eldridge.



BIOCHEMISTRY.

Behaviour of the lactic acid of the cerebro-
spinal fluid in normal and pathological condi-
tions. 6. Margreth (Folia Clinica, 1929, 3, 397—
405).—In normal individuals the proportion of lactic
acid in the cerebrospinal fluid is 16—18 mg. per
100c.c., that in the blood being 10—14 mg. per 100 c.c.
In cases of tubercular meningitis the proportion is
41—60, in those of meningo-myelitis and tabes it is
slightly above the normal, and in a case of lues
cerebri normal. The leucocytes doubtless play a
considerable part in the transformation of sugar into
lactic acid during the course of meningitis, and
bacteria possibly help in the glycolysis in the inflam-
matory processes of the meninges. T. H. Pope.

Action of insulin and pituitrin on the elimin-
ation of urine and especially on carbonuria in
diabetes insipidus. G. Marinesco, O. Kaufeman-
Gosla, and S. Draganesco (Compt. rend. Soc. Biol.,
1928, 99, 911—913; Chem. Zeiltr., 1929, i, 97)—
Pituitrin reduces to normal the quantity of urine, but
does not affect the carbonuria. Insulin does not
reduce the quantity of urine, but abolishes deoxidative
carbonuria. A. A. Eldridge.

Action of guanidine derivatives in diabetes.
Il. R. Castex and M. Schteingart (Compt. rend.
Sce. Biol., 1928, 99, 999—1000; Chem. Zentr., 1929,
i, 101).—Glycosuria is influenced more strongly than
glycsemia by synthalin or “ glukhorment.” In com-
bination with insulin a greater effect is produced than
by either type alone. In normal subjects “ gluk-
horment ** causes hyperglycemia.

A. A. Eldridge.

Decreased diastatic action of the urine in
kidney diseases and in diabetes. F. Schmerel
(Bioehem. Z., 1929, 208, 415—427).—The small
diastatic action of diabetic urine is not due to
decreased diastase content of blood and cannot be
accounted for solely in terms of the medium (since
bringing back the urine to optimal conditions of fa
ad salt content for diastase action does not bring
tack the diastatic value to normal), but is in part due
othe lowered permeability of the kidney to diastase.

P. W. Clutterbuck.

Cutaneous and venous blood-sugar curves.
Il. Benign glycosuria and diabetes. 51.
Friedenson, M. K. Rosenbaum, E. J. Thaliieimer,
adlJ. p. Peters (Arch. Int. Med., 1929, 43, 633—
®).—The cutaneous and venous blood-sugar curves
hae been studied in cases of benign glycosuria and
diabetes after the administration of dextrose or mixed
weds both with and without insulin therapy. In
Ueases of benign glycosuria all the patients developed
distinct positive arterial-venous differences. The
Clerences may be so great that the venous curves
falto show hyperglycemia. In 15 studies on diabetic
patients, all but the two least severe cases showed
large differences after meals; consequently such
differences cannot be taken as a measure of the severity
of the disease nor can much guidance be obtained
fromastudy of the arterial-venous curves in different-
iating benign from diabetic glycosuria. In extreme
hyperglycemic reactions the ability of the tissues to
remove sugars is not entirely lost, but it is limited,
rapidly exhausted, and occurs at a higher blood-sugar
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level. Insulin-treated patients with diabetes of
variable severity gave arterial-venous differences
during fasting with far greater frequency than normal
persons, and after meals at a reduced blood-sugar
level. F. C. Happold.

Inorganic salts and the acid-base equilibrium
of the blood in fever. M. Akiya (Z. klin. Med.
1928,109, 312—341; Chem. Zentr., 1929, i, 253).—
Determinations on rabbits and man are recorded.

A. A. Eldridge.

Lacticsemia, spontaneous and induced, as a
test of hepatic function. G. Margreth (Folia
Clinica, 1929, 3, 381—396).—The liver plays the prin-
cipal part in the re-synthesis of lactic acid to glycogen
and dextrose, although the muscles also appear to
participate in these changes. Experiments made by
administering lactic acid to healthy individuals and
patients with liver disease kept without food and in a
state of complete rest for the previous 12 Ins. show
that only very serious alterations of the hepatic cells
are accompanied by marked increase in the lactic acid
content of the blood. With healthy subjects this
lactic acid content increases sh'ghtly 1—2 hrs. after
ingestion of the acid, but reverts to the normal value
after 3 hrs., whereas with those suffering from diseased
livers the increase still persists after 3 hrs. and usually
becomes more marked. T. H. Pope.

Fat metabolism. 1lI. Character of blood-
lipins in hepatic disorders, including migraine.
C. W. McClure and M. E. Huntsinger (Arch. Int.
Med., 1929, 43, 715—730).—The blood of normal
subjects and patients suffering from migraine, gall-
stones, cirrhosis of the liver, toxic jaundice, hemo-
chromatosis, and cancer of the liver has been examined
both in the fasting state and after ingestion of olive
oil, oleic acid, egg-white, and dextrose. The
lecithin-phosphorus, cholesterol, total fatty acids, and
the iodine number of the two latter have been deter-
mined. The variations in cholesterol concentrations
from the fasting level after ingestion of food were not
great, but changes in the iodine numbers and in
the concentrations of the blood-lipins followed. In
particular an increased iodine number of the blood-
cholesterol in these pathological conditions was fairly
general, and suggests differences in the chemical con-
stitution of the cholesterol in disease and that of
normals. The lecithin-phosphorus concentration was
not demonstrably influenced. F. C. Happold.

Distribution of lipins in normal and abnormal
liver. 1Il. Effect of disease on human liver.
E. R. Tiieis (J. Biol. Chem., 1929, 82, 327—334).—
The lipins of normal human liver are closely similar
in the proportion of phospholipins (60% of the total)
and in the distribution of fatty acids to the lipins
of ox and rabbit liver (A., 1928, 319, 676). In
pathological degeneration of the liver the proportion
of phospholipins shows a progressive decease.

C. R. Harington.

Blood-bilirubin in catarrhal and salvarsan
icterus. D. Snnci .and M. Popesco (Compt. rend.
Soc. Biol., 1928, 99, 1084—1085; Chem. Zentr., 1929,
j; 97)—Jjx icterus the maximal blood-bilirubin is
0-4 g. per litre (normally 1 in 3500—7000); in
salvarsan icterus bilirubinemia is more prolonged.
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Insulin has a favourable effect in reducing the
value. A. A. Eldridge.

Action of iron on the resting metabolism of
rachitic rats. H. Ser1 (Biochem. Z., 1929, 208,
29a—29S).—The decreased oxygen utilisation in
rachitic rats may he increased almost to normal by
administration of ferrous sulphate or better of ferrous
hydrogen carbonate, but this has ho beneficial effect
on the rachitic condition of the bone.

P.W. Clutterbuck.

Hexosediphosphatase in hens with leg weak-
ness. M. Schechter (Biochem. Zy 1929,208, 443—
444).—Hens kept in a small darkened cage for several
months became unable to walk or stand. In tliis con-
dition, the plasma-calcium content is slightly lower
(mean for 4 hens, 11-1, for 0 normals 10-8 mg.-%)
whilst the inorganic phosphorus content is somewhat
increased (mean 5-0, in controls 3-9 mg.-%). The
hydrolysis of hexosediphosphate is investigated with
material from the limiting cartilage of the distal joint
of the phalanx of the second and third toes. The
tissue from hens in the above condition hydrolysed
hexosediphosphate more strongly than tissue from

normal hens. P. W. Crutterbuck
Prevention of tetany in parathyroidectomised
dogs. I. Cod-liver oil; effect on calcium

assimilation. 1l. Lactose. l. Grkenwald and
J. Gross (J. Biol. Chem., 1929, 82, 505—530, 531—
544).—I. The power of eod-liver oil to protect
parathyroidectomised dogs against the development
of tetany is not so regular or so considerable as has
been claimed by other workers; the effect of cod-
liver oil is increased if it be administered in conjunc-
tion with a source of calcium. The variability of the
results is explained on the assumption that most
animals possess more or less accessory parathyroid
tissue which escapes removal at operation, and that
it is through the stimulation of parathyroid tissue that
cod-liver oil exercises its effect. The development of
tetany is due not only to the final degree of reduction
of the blood-calcium, but also to the rapidity with
which this reduction is brought about. Irradiated
ergosterol was without effect, even in conjunction with
calcium. The theory that the parathyroids are
stimulated by cod-liver oil is supported by the
increased excretion of calcium following the substitu-
tion of cod-liver oil for maize oil in the diet of a dog
on normal diet.

Il.  Administration of lactose prevents the develop-

ment of tetany in parathyroidectomised dogs only
when the diet contains large amounts of calcium (cf.
Dragstedt and Peacock, Amer. J. Physiol., 1923, 64,
424) C.R. Harixgton.

Tuberculous pus. R. Zanori (La Chir. Org.
Mov., 1927,11, 26 pp.; Chem. Zentr., 1929, i, 419).—
Organic and inorganic constituents, and the enzyme
content, of tuberculous pus have been determined.

A. A. Eldridge.

Chloride metabolism and alkalosis in al>ali
treatment of peptic ulcer. H. A. Wirtdman (Arch.
Int. Med., 1929, 43, 615—632).—The alkali treatment
of cases of peptic ulcer is studied and its effect on
chloride metabolism and alkalosis discussed. Hypo-
chlorasmia is accompanied by a marked decrease in
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the urinary chlorides, an early sign of approaching
alkalosis; when decreased gastric secretion is a’
current the ratio of cell to plasma-chlorides is reduced.
A normal carbon dioxide capacity of the plasma ey
occ-ur in liypoohlorasmia with symptoms of alkalcsis,
consequently such capacity cannot be taken as atrust-
worthy index of alkalosis. F. C. Happold.

Course of [biological] oxidation processes.
H. Wielaxd (Anal. Ins. Qufm., 1929, 27, 1S1—191).
—A lecture. R. K. Callow

Respiratory quotient of nerve at rest and dur-
ing activity. O. Meyerhof and F. 0. schmitt
(Biochem. Z., 1929, 20S, 440—455).—The mean
respiratory quotient for frog’s resting nerve is 00
(varying from 0-64 to 0-73) and the resting respiration
(mm.3 of oxygen per g. moist wt. per hr.) 14-5 (vary-
ing from 14-4 to 1S-0). During stimulation the
respiratory quotient is 0-79 (0-71—O0-S5) and the mean
respiration 2S (21—39-6). The respiratory quotient of
resting nerve therefore corresponds with the oxidation
of fat and on stimulation is increased to a small extent,
whilst the respiration is doubled.

P. W. Crtttterreck

Chemistry of the micelle and its application
to biochemical and biological problems. K H
Meyer (Biochem. Z., 1929, 208, 1—31).—A general
discussion of the reactions of colloids from the point
of view of micellar structure.

J. H. Bireixshaw.
lodine metabolism. [I1l. lodine metabolism
of the thyroidectomised dog. A. Sturm. IV,
lodine distribution in the human and animal
organism in relation to the thyroid gland, A
Sturm and B. Buchhotz (Deut. Arch. Kin Md,
192S, 161, 129—142, 227; Chem. Zentr., 198 ii,
2454—24S5).—111. After thyroidectomy in dogs the
blood-iodine falls from 12—17 y-% to 3—0 y-%;
the urinary elimination of iodine markedly increases,
becoming normal again after 10 days. During
hunger the iodine elimination falls only slightly in
the normal dog, but disappears almost completely
in the thyroideetomised dog. The thyroid gland is
regarded as the centre of the mechanism of iodine
regulation.

IV. The iodine contents of the more important
organs of man, dogs, and guinea-pigs have been
determined. lodine was always detected; the
endocrine organs, skin, and hair are richest in iodine,
but in the testicles and pancreas the iodine content
does not exceed that of the general tissue. The
human spleen contained in 7 cases 14-4—129 y%>
and the skeletal muscle 8—111-5 y-%. The total
iodine content markedly rises in the spring; tins
cannot be ascribed to increased consumption of green
vegetables. Only active ovaries have a high iodine
content (30—160 y-%); in the menopause ovanal
iodine is frequently not observed. The musculature
contains 0-33—0-5 of the total iodine of the organism,
and the thyroid gland 0-2—0-1. Removal of the
thyroid gland causes the iodine content of the endo-
crine organs to fall whilst the iodine of the other
tissue remains unaltered; hence only the " endoenne
iodine ” is regulated by the thyroid gland. The
thyroid gland of tuberculous guinea-pigs was very
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poor in iodine. Infective diseases appear to cause a
diminution of iodine in almost all organs.
A. A. Eldridge.
Influence of ration of salts on nitrogen reten-
tion during growth. E. F. Terroine and T.
Reichert (Compt. rend., 192!), 188, 1288—1271).—
In continuation of previous work (Terroine and
Mahler-Mendler, Arch. int. Physiol., 1927, 28, 101),
in which a mixture of salts containing the elements
chlorine, sulphur, phosphorus, sodium, potassium,
c-alcinm, magnesium, and iron was found to promote
nitrogen retention and growth of young pigs, the
effect of certain single salts has been investigated.
Sodium or potassium chloride, dipotassium hydrogen
phosphate, or calcium citrate separately have no
promoting effect. The reality of the better utilisation
of nitrogen with the complex salt mixture is shown
by the persistence of better nitrogen retention when
the ration is discontinued. R. K. Calt.ow.

Does feeding with cabbage increase the cal-
cium of rabbit’s blood-serum. R. Kapsinow
and F. P. Underbill (J. Biol. Chem., 1929, 82,
377—384).—In experiments on variations in the
calcium of the blood-serum of rabbits, the effect of
frequent withdrawal of blood cannot be neglected.
Definite support could not be obtained for the sugges-
tion of Culhane (A., 1927, 904) that feeding with
cabbage produces a rise in the serum-calcium of
rabbits. C. R. Harington.

Copper content of plant and animal foods.
CW. Lindow, C. A. Elvehjem, and W. H. Peter-
son [with H. E. Howe], Copper content of feed-
ing stuffs. 0. A. Elvehjem and E. B. Hart [with
H E. Howe] (J. Biol. Chem., 1929, 82, 465—471,

—A477).—Figures are given for the copper content
o 160 human foods of vegetable and animal origin,
and of 47 vegetable feeding stuffs commonly given to
domestic animals. In no case was copper absent.

C. R. Hart.ygton.

Physico-chemical phenomena during- regener-
ation. 11l1. Determination of the hydrogen-ion
concentration of the regenerating extremity of
trecrab (Paralithodes carritschatica). N. Okunev
(Biochem. Z., 1929, 208, 328—333).—During regener-
dion of the crab’s extremity’, a shift of pn to the acid
sice is obtained, similar to that obtained during
"generation of the extremity of the axolotl (A., 1928,
;16), the displacement in the two cases being almost
identical (0-24 and 0-28 pu).

P. W. cClutterbuck.

Metabolism of sulphur. XV. Relation of
protein and cystine content of diet to growth of
jtur in the white rat. H. D. Lightbody and H. B.
«wis (J. Biol. Chem., 1929, 82, 485—497).—Rats
"Inch show deficiency of growth on diets containing
inadequate amounts of protein and particularly of
cystme exhibit also a deficiency' in the production of
air of a still greater magnitude. This indicates that
he demand for cystine for the growth of hair is
secondary to the demand for this amino-acid for other
wore essential tissue formation.

C. R. Harington.

Iryptophan and growth. 1. Growth on a

ryptogaihan-deficient basal diet supplemented at
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intervals with tryptophan. C. P. Berg and W. C.
Rose (J. Biol. Chem., 1929, 82, 479—484).—In order
satisfactorily to supplement a tryptophan-deficient
diet for growing rats by separate administration of
tryptophan, the doses of the latter must be given at
least as frequently as every 12 hrs.
C. R. Harington.
Formation of creatine from proteins [in diet],
E. F. Terroine and P. Danmanville (Compt. rend.,
1929, 188, 1439—1441).—By simultaneous determin-
ations of excreted creatine and the amount of nitrogen
retained by young, growing pigs fed on diets in which
only the protein constituent was varied it is shown
that during growth the larger was the amount of nitro-
genous material retained by the animal the smaller was
the amount of creatine excreted. Thus the order of
creatine formation of proteins is exactly the reverse
of that of their nutritive value. J. W. Baker.

Origin of creatine. E. Abderhalden (Natur-
wiss, 1929, 17, 293—294).—Creatine can be formed
from arginine and choline in the presence of arginase.
Adenine and guanine, hydantoin, methylhydantoin,
and histidine are likewise bases from which creatine
may arise. The processes involved inthe Abderhalden
reaction for pregnancy are shown to be fermentation
reactions. Investigations on the nature of ferment-
ation lead to the view that an enzyme-substrate com-
pound is formed at a definite hydrogen-ion concentr-
ation, the nature of the entire molecule being by this
time so changed that a hydrogen-ion concentration,
which results in negligible hydrolysis for the substrate
as such, is now quite effective. R. A. Morton.

Benzoylated amino-acids in the animal organ-
ism. 1IV. Origin of glycine. W. H. Griffith
(J. Biol. Chem., 1929, 82, 415—427).—After adminis-
tration of benzoic acid to rats, 66—95% was excreted
in the urine in the form of hippuric acid. A satisfac-
tory basal diet for the growth of rats could be impaired
by addition of 3% of sodium benzoate, the limiting
factor being the supply of glycine, since addition of the
latter neutralised the effect of the benzoate. This
effect of benzoic acid on the rate of growth of rats
affords therefore a method for the investigation of the
presence or absence of glycine or its precursors in the
diet. C. R. Harington.

Behaviour of aromatic amines in the organ-
ism. H.Weber and C. Heidepriem (Zentr. Gewer-
behyg. Unfallverh., 1928, 15, 269—272; Chem.
Zentr., 1928, ii, 2662).—Naphthylamine and dimethyl-
aniline, when injected subcutaneously into dogs, are
partly eliminated unchanged in the urine, partly
hydroxylated. Benzidine is eliminated unchanged.
Dimethylaniline poisoning produced methajmoglobin.

A. A. Eldridge.

Decomposition of creatinephosphoric acid in
relation to the activity of muscle. 1l. D. Nach-
mansohn (Biochem. Z., 1929, 208, 237—256; cf. A,
1928,917).—The isometric coefficient Km(kg. tension x,
cm. muscle-length/mg. phosphoric acid split off) and
the isometric time-coefficient K, (kg. tensionXcm.
muscle-lengthxsec. tetanas/mg. phosphoric acid split
off) were determined. Ktisabout 15for 2 sec. tetanus,
32 for 5 sec., 50 for 10sec. The anaerobic resynthesis
for periods of varying length is about 30% of the
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amount hydrolysed. In curarised muscle Kt is
relatively high for 2 sec., and changes little with
number or length of period. It falls with submaximal
and increases with excessive stimulation. Muscle in
phosphate solution resynthesises creatine-phosphoric
acid up to 95% of the creatine present. The K,
value at 4° is 79—100, at 24° 40—60.
J. H. Birkinshaw.
Significance of guanidinephosphoric acids
(phosphagens) for muscle activity. 0. Meyer-
hof (Naturwiss., 1929, 17, 283—2S7).—Creatinine-
phosphoric acid (phosphagen) is decomposed to a
measurable extent as a result of a muscular contraction
lasting 5 sec. The phosphagen is resynthesised
anaerobically to the extent of 30% during the first
30 sec. after the contraction. The process has been
studied with normal muscle and curarised muscle in
relation to the time of contraction. The decomposi-
tion of phosphagen bears a very close relationship to
the velocity of response to stimulus.
R. A. Morton.
Muscular contraction. [Ill. Change in gly-
cogen during contraction produced by tetanus
toxin. H. A. Davenport, H. K. Davenport, and
S. W. Ranson (J. Biol. Ghern., 1929, 82, 499—504).—
Contraction of rabbit and guinea-pig muscles under
the influence of tetanus toxin was accompanied by
reduction of the glycogen content; this was not the
case in the rat, nor did contraction caused by section
of the dorsal roots of the spinal nerves influence the
glycogen content. Tetanus toxin had no effect on
the glycogen of denervated muscles.
C. R. Harington.
Lactic acid excretion in urine and sweat in
various sports. 1. Snapper and A. Grunbattm
(Biochem. Z., 1929, 20S, 212—220).—After football
on cold days and rowing, more than 60 mg. of lactic
acid was. found in the urine of the majority of con-
testants. Football on warm days led to high lactic
acid and chlorine excretion (46S and 846 mg.) in the
sweat. After long-distance running there was little
lactic acid excretion in the urine, the “ steady state ”
is reached after 9 min. After swimming (5 and 20
min.) there was much lactic acid in the urine (maximum
1-76 g.). Albuminuria frequently occurs after swim-
ming, glucosuria occasionally after football and
swimming. J. H. Birkinsilvw.

Relation between phosphoric acid and carbo-
hydrate metabolism in isolated liver. W. A.
Engelhardt and A. N. Parshin (Biochem. Z., 1929,
208, 221—229).—Surviving isolated rabbit’s liver was
perfused with Ringer’s solution. With well-fed
animals the phosphoric acid eliminated shows a steady
increase, with fasting animals a constant value or
slight decrease. Addition of dextrose to the perfusion
liquid decreases, the phosphoric acid excretion.
Fluoride and calcium nullify the effect of dextrose,
although inactive in its absence.

J. H. Birkinshaw.

Carbohydrate metabolism. 1V. Action of
hydroxymethylglyoxal on normal and hypo-
glycsemic animals. W. 0. Kermack, C. G.
Lambie, and R. H. Stater (Biochem. J., 1929, 23,
410—415).—Hydroxymethylglyoxal in its dimeric

form is highly toxic to mice and rabbits, and in
sublethal doses produces symptoms similar to those
of insulin hypoglycemia. In its monomeric form
the toxicity is reduced by 73% and the same traiii of
symptoms is not produced. Hydroxymethylglyoxal
in either the dimeric or monomeric form is unable
to cause recovery from insulin hypoglycemia.
S. S. 4LVA

Carbohydrate metabolism. V. Effect o
administration of dextrose and of dihydroxy-
acetone on glycogen content of muscle in de-
pancreatised cats. W. O, Kermack, C. G. Larrbie,
and R. H. Si1ater (Biochem. J.. 1929. 23, 416—421).
—Small quantities of dihydroxyacetone administered
intravenously to decerebrated cats from which the
pancreas has been removed tend to increase, whilst
large quantities tend to decrease, the muscle-glycogen.
Similar results are obtained with dextrose except that
the relation between the amount of dextrose adminis-
tered and the change in glycogen may not be so great.
High initial blood-sugars before pancreatectomy
appear to cause an increase in musele-glyeogen,
Muscle-glycogen is not more readily formed from
dihydroxyacetone than from dextrose in presence of
the liver. S. S. Zilva

Action of acid on glycogen in the cell fl.
Ertvs and S. Weiss (Wien. med. Woch.. 1928. 78,
1351—1352; Chem. Zentr., 1928, ii, 2571)—With
increasing hydrogen-ion concentration of the surround-
ing liquid, the glycogen content of frog-spawn grad-
ually diminishes. A. A. Elpehwe.

Inhibiting action of polysaccharides on dex-
trose hyperglycasmia. G. Solarino (Bill. Sc
Ital. Biol, sper., 1927, 2, 1039—1042; Chem.

1928, ii, 2375).—Soluble rice or cereal starch (B¢
in warm water causes in fasting dogs a hyperdycmi&
of 0-012—0-04S%. Soluble starch, when administered
after dextrose, inhibits the hyperglycannia, the vahes
being between those for dextrose alone and those for
starch alone. A. A. Eldkidge.

Changes in metabolism during irradiation.
V. Changes in carbohydrate metabolism. H-
L. Pincussen and T. Kawakami (Biochem. Z.. 199
208, 1S5—190; cf. A., 1928, 918).—Rats exposed to
the light of a mercury' lamp for 30 min. showed an
increase in glycogen in the liver and muscle and a
decrease in lactic acid content; the heart showed no
change. The effect is compared with that of insulm-

Birkinshaw.

Pentose metabolism. HI. Hates of disposal
of d- and f-arabinose in the rabbit. R. C. Coble?
(J. Biol. Chem., 1929, 82, 269—272).—Following
intravenous administration of d- and Z-arabinose to
rabbits the rates of disappearance of the two sugars
from the blood are closely similar, that of the tf-isont*
eride being possibly slightly more rapid: the concjusK®
of STeuberg and Wohlgemuth (A., 1902, ii, 336) is
therefore not confirmed. C. R. Hawngtox.

Scyllitol in selachian ontogeny. J. XeedhaX
(Biochem. J., 1929, 23, 319—323).—The yolks of tae
undeveloped eggs of A canthias vulgaris contain onl>
insignificant quantities of scyllitol, whilst the embr}
contain greater amounts. The dogfish themere
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gynttijZfrises most, of it« jfcyllitol. The yolk and jelly
of ficylliv.ru canicida egg» also contain only traces of
scyJditol. S. S. Zilva.

Influence of work on the fat content of frog
muscle. W. Xiemzerko (Acta BioL Exp., Warsaw,
1929,3,143—164).—T he fat contents of symmetrical
gastrocnemius muscles are identical; individual
values for different animals vary by 300%. During
the winter the fat content declines progressively from
an average value of 0-74% in the autumn to 0-30%
inJune. The destruction of cell structure, as well as
heat tetanus, does not affect the fat content of
muscle-tissue. The fats present in frog muscle are not
utilised until glycogen reserves have been considerably
exhausted. R. Trcszkowski.

Body fats. Physiology of fat deposition. W.
Speaxger (Biochem. Z., 1929, 208, 164—178).—The
viscosity of a number of emulsions was determined as
a measure of the dispersion. The viscosity of Ringer
solution is scarcely changed by sodium or calcium
oleate, lecithin, cholesterol, and cholesteryl ester
present in physiological amounts. Albumin, lecithin,
and sodium oleate act as oil-in-water emulsifiers. The
effect is increased by cholesterol, cholesteryl ester, and
calcium oleate at low concentrations and diminished
athigherconcentrations: these substances came phase
inversion when the amount of fat is increased.
Cholesterol and its ester when present together
(optimum ratio 1:2), however, favour an oil-in-water
emulsion. The phase-inverting action of cholesterol,
but not of the ester, depends on the amount of the
water phase. A water-in-oil emulsion exists in fatty
deposits. J. H. Biekikshaw.

Phosphatide content of organs after adminis-
tration of large amounts of phosphatide. II.
B Rewald (Biochem. Z.: 1929, 208, 179—184; cf.
A, 1928,1154:).—A dog receiving 30 g- of phosphatides
P®day for 15 months showed practically the same
increase in the lipin content of various organs as
incurred in a previous experiment lasting 6 months.
Tre glands—ovaries, thyroid, pancreas, etc.—showed
Wy large increases, two to three times normal.

J. H. Bibkts-shaw.

Asymmetric utilisation of p-i.sobutylphenol in
tie animal body. C. Fromageot (Biochem Z.,
1929,208,490—492).—When optically inactive p-iso-
mtylphenol is fed to rabbits and the urine hydrolysed,
‘-wbutylphenol is obtained. P. W. Clcttep.buck.

Parenteral absorption of colloids. 1l. S.Haya-
% (Biochem. Z., 1929, 208, 361—367).—By intra-
venousinjection of urease, a considerable concentration

the enzyme is obtained in the serum and is main-
taired for several hours. Intraperitoneal injection
jilarger amounts also causes urease to accumulate in
teeserum, but more slowly. Subcutaneous injection
fesnlts in the appearance gradually of traces of urease
11 the serum. Intraperitoneal absorption of the
enzyme is dependent on the medium, on its pH on
the ions present, and their concentration.

P. W. Clutterbuck.

Increase in the calcium content of the organs

F~kkits on feeding with naphthalene. A. Cade
-on B arrail (Compt. rend. Soe. Biol., 1928, 99,
043—522; Chem. Zentr., 1928, ii, 2479).
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Effect of ethyl alcohol on dehydrogenation and
on the oxygen demand of muscle. G. di Macco
and P. Formicola (Riv. Pat. sper., 1928, 3, 44—51;
Chem. Zentr., 1929, i, 410).—Small doses of alcohol,
on injection into frogs muscle, have an inhibitory,
and large doses an activating, action. The decom-
position of alcohol in the tissue is accomplished by an
enzyme. A. A. Eldridge.

Blood anti-coagulant in peptone. B. E. Bruda
(Klin. Woch., 1928, 7, 1742; Chem. Zentr., 1928, ii,
2482).—W itte’speptone, on precipitation with acetone,
extraction with methyl alcohol, taking up with water,
filtering, and evaporating, affords a substance which
renders blood non-coagulable, and is similar to
Howell’s heparin. A. A Eldridge.

Neutralising power of soaps for cobra venom.
M. Revaud (Compt. rend. Soc. Biol., 1928, 99, 496—
498; Chem. Zentr., 1928, ii, 2480).—Detoxication of
cobra venom by soapsis slower than that of tetanus,
diphtheria, or B. coli toxins. A. A. Eldridge.

[Electrostatics in biochemistry.] K. Spiro
(Koll.-chem. Beih., 1929, 28, 208—219).—A lecture
on the relations between electrical phenomena and
the phenomena of life. E. S. Hedges.

Cell- and tissue-potentials. K. Umratji (Koll.-
chem. Beih., 1929, 28, 259—262).—The relation
between electrical potential and susceptibility to
staining in tissue is discussed, and also the variation
in potential according to whether the cell is living or
dead. E. S. Hedges.

Electrostatics as a special domain in bio-
chemistry. R. Kerter (Koll.-chem. Beih., 1929,
28, 219—234).—A lecture, in which qualitative and
quantitative methods of determining electrical
potential in living cells are discussed.

E. S. Hedges.

Physical foundations of electrical potential in
the organism and direct methods of measure-
ment. R. Furth (Koll.-chem. Beih., 1929,28,235—
245).—The measurement of electrical potential in
organisms is discussed and a practical potentiometric
method is described in detail. E. S Hedges.

Comparative cardiovascular action of two
stereoisomerides, tropanol and .;-tropanol. M.
Polonovski and R. Hazard (Compt. rend., 1929,
188, 1441—1443)—Whilst intravenous injection of
tropanol (cis) into a dog lowers the blood-pressure,
large doses causing a decrease in the regularity and
amplitude of the contractions of the heart, the Irans-
isomeride, ~-tropanol, similarly injected, raises the
blood-pressure, seemingly due to peripheral vascular
contraction. The action is complex (closely resemb-
ling that produced by nicotine) and consists of two
phases : (i) one of inhibition which is suppressed by
atropine; (2) one of relative acceleration and increased
blood-pressure.  Normal conditions are subsequently
restored and the effects produced diminish with each
successive injection. J. W. Baker.

Biological assay of ergot preparations. G. L.
Pattee and E. E. Netson (J. Pharm. Exp. Ther.,
1929, 36, 85—105).—The assay of ergot by the cock’s
comb method and the adrenaline reversal method
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of Brown and Clark have been compared. The
results are practically identical. Ergotoxin is found
to be slightly but distinctly stronger than ergotamine.
F. C. Happold.

Reagent for detection and determination of
guinine. E. G. Sterkin and G. I. Helfgat (Bio-
chem. Z., 1929, 207, 8—24).—The reagent consists
of a mixture of equal volumes of 0-12% sodium
arsenate solution, 2% ammonium molybdate solution,
and 2% hydrochloric acid. It can be preserved in
the dark for 4—5 months and under certain con-
ditions it will detect quinine hydrochloride at a
dilution of 1in 2x 106. For the determination 1 c.c.
of the reagent is added to 5 c.c. of a slightly acid,
suitably diluted portion of the liquid to be tested
and after a certain time a nephelometric measure-
ment is made. A method for the extraction of
quinine from blood is described. At a dilution of
linl-5x105 quinine hydrochloride can be deter-
mined in such extracts with an error not exceeding
5%. At higher dilutions the error is greater. Caffe-
ine, morphine, apomorphine, cocaine, atropine, and
plasmoquin are precipitated by the reagent, but
their presence in sufficient quantity to interfere with
the determination of quinine is not likely to occur.
Potassium mercuric iodide cannot be used for the
nephelometric determination of quinine.

W, McCartney.

Regulation of the hydrogen-ion concentration
of the blood. IIl. Effect of strychnine on the
acid-base equilibrium. 1V. Action of strych-
nine on the blood. VI. Effect of synthalin on
the acid-base equilibrium. VII. Respiratory
regulation. S. K. Liu and B. Kruger. VIII.
Effect of acids, bases, and other toxic substances
on the acid-base equilibrium of the blood. S. K.
Liu (Z. ges. exp. Med., 1928, 61, 757—766, 767—774,
780—786, 787—793, 794—807; Chem. Zentr., 1929,
i, 97—99).—With rabbits, intravenous or intra-
muscular administration of large doses of strychnine
causes acidosis which can be suppressed by chloral
hydrate. Strychnine and lactic acid accelerate the
reduction by hydrogen of oxalated whole blood, and
retard its oxidation in air. Intravenous, but not
intramuscular or subcutaneous, administration of
small doses of synthalin often causes a temporary
rise in pn, whilst large intravenous doses cause a fall
in pH  The acidosis is ascribed to increased combus-
tion of sugar and considerable formation of acid.
The effect of synthalin is very similar to that of
insulin.  Small quantities of lactic acid momentarily
reduce the pn of the blood, but the acid is rapidly
neutralised and the acid-base equilibrium readjusted.
Large quantities of lactic acid momentarily reduce
the pn of the blood; after some time the blood may
have an alkaline reaction. Small quantities of sodium
hydroxide raise the pa only momentarily. A study
of the relation between the acid, sodium hydroxide,
or other toxic substance administered and the buffer
mixture of the blood shows that the change in pa
of the blood is directly proportional to the administered
hydrogen-ion concentration, and inversely proportional
to the total buffering. The toxic reactions (oxidation,
reduction) between the substance administered
(quinhydroiie, salvarsan, neosalvarsan) and the
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blood appear to be retarded or diminished by the
buffer mixture of the blood. A. A Eidridge.

Quantitative micro-detection of morphine.
I. Determination of morphine in pure solution.
Il. Determination of morphine in serum and
in whole blood. P. Fleischmann (Biochem. Z,
1929, 208, 368—391, 392—A414).—I. A method for
the determination of morphine, which depends on the
precipitation of the alkaloid with phosphomolybdic
acid with colorimetric determination in terms of the
colour formed on solution in concentrated sulphuric
acid, is described. 0-02—2 Mg; of morphine hydro-
chloride in 5 c.c. of water may then be determined,
the error with amounts over 0-6 mg. being less than
1%, with amounts between 0-2 and 0-5 mg. up to
3%, and with smaller amounts as much as 10%.

I1. Morphine hydrochloride (up to 0-01 mg. per
5—7 c.c. of blood) in the whole blood of sheep, rabbits,
and guinea-pigs may be determined without extraction
and purification by deproteinising with 145%
uranyl acetate, eliminating the excess of uranium
with concentrated phosphate solution, and applying
the colorimetric method above. with serum of
these animals and of man, much smaller concentra-
tions of uranyl salts can be used, and elimination of
the excess is unnecessary. The error in the determin-
ations in blood and serum are the same as in pure
solution. P. W. Ciutterbuck.

Opium addiction. 1V. Blood of the addict
during morphine administration. W. G Ivakr,
A. B. Light, and E. G. Torrance (Arch. Int. Md,
1929,43, 684—690).—A comprehensive study of the
blood of addicts receiving morphine sulphate hypo-
dermically has been made. There is a tendencyfora
low red and a high white cell count. The cholesterd
content was usually increased and the phosphates
were diminished ; the lactic acid content wWas uni-
formly high. F. C. Happold

[Toxicity of] arsenic. F. Wasmuth (Arch. exq.
Path. Pharin., 1929, 142, 17—40).—Small quantities
of arsenious oxide reduce the power of suitably pre-
pared extracts of animal tissues to oxidise reduced
phenolphthalein. It is concluded from this and
other observations that the toxic action of arsenic
on the animal organism is a result of its inhibitory
action on the oxidative enzyme.

. 0. Kermack.

Toxicity of arsenic. Comparative study o
injections of solutions of sodium arsenate and
of arsenical mineral waters of the Bourboule.
J. Godonneche (Bull. Soc. Chim. biol., 1929, 1*
477—A484).—Intraperitoneal injections of guinea-pigs
with synthetic Bourboule water, or with the bottled
natural water, or with the natural water direct from
the spring, showed that whilst the first two possessec
the same toxicity, the water obtained direct from the
spring possessed a much greater toxicity.

C. C M Vass.

Mercury poisoning and its chemical detection.
Friederich and Buhr.—See this vol., 754.

Buffer antiseptics. Ill. Silver ion buffers-
J. K. Gjaldbaek (Dansk Tidsskr. Farm., 19-A >
133—172).—Solutions of simple silver salts have an
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their silver in a therapeutically active form, but they
injure the tissue and tend to produce merely local
effects. The optimum concentration of silver nitrate
to obtain a deep effect below the surface of the tissue
is 0-01—0-02%. Diffusible silver complexes are
effective at greater depths. Sodium citrate does not
form complexes with silver ions, and does not depress
ionisation more than any other salts. Colloidal silver
preparations produce very few silver ions, even in the
presence of iodide. Ammoniacal silver nitrate solu-
tions and silver nitrate solutions with hexamethylene-
tetramine contain 97—98% of their silver in a com-
plex form. These solutions should be valuable for
the therapeutic administration of silver.
E. Boyland.

Fermentative formation of allantoic acid from
allantoin. R. Posse and A. Brunei, (Compt. rend.,
1929, 188, 1067—1069).—The occurrence of an
enzyme capable of converting allantoin into allantoic
acid is reported in the following : frog, eel, pike, ckrp,
conger-eel, herring, dab, whiting, plaice, thorn-back,
dog-fish, salmon, crab, shrimp, lobster, cray-fish,
star-fish, and sea-urchin. E. A. Lunt.

Biochemical determination of allantoin in
presence of carbamide. R. Fosse, A. Brunel,and
P. De Graeve (Compt. rend., 1929,188, 1418—1421).
—The determination of allantoin as xanthylcarbamide
(A, 1927, 891) in the presence of carbamide (or
substances generating it such as ureides etc.) may be
effected if Soja hispida is used as a hydrolysing agent
ill place of alkali. The urease present destroys the
carbamide and creates the correct degree of alkalinity
required by a second enzyme, allantoinase, which
converts allantoin into allantoic acid. The latter is
then determined as xanthylcarbamide as in the
previous process. J. W. Baker.

Influence of formaldehyde on dilute malt ex-
tracts. O. Mullner (Biochem. Z., 1929, 208, 354—
356)—When formaldehyde is added to dilute (2%)
solutions of malt extract, the diastatic power is con-
siderably decreased. P. W. Ciutterbuck.

Activation of certain oxidase preparations.
¢ E. M. Pugh (Biochem. J., 1929, 23, 456—471).—
The apparent activation by peroxidases of a con-
stituent of the oxidase of the fungus Lactarius
rdkreus separable from it by 40% alcohol observed by
Bach and Chodat (A., 1902, ii, 344, 522; 1903, i, 377)
hes been confirmed. Peroxidase from horseradish
and various species of Lactariiis fungi were employed.
Koevidence was, however, obtained to support Bach
and Chodat’s view of the dual constitution of oxidases.
Tre most probable interpretation of the phenomenon
e the presence in the fungus of an autoxidisable
substance. The phenomenon is not due to the form-
ation of hydrogen peroxide or to the presence of an
inhibitory substance (cf. Szent-Gyorgyi, this vol.,
9). The addition of boiled peroxidase or of glycine
doesnot produce the activation. Dialysed peroxidase
activates. Unless excess of substrate be present the
rate of action cannot be assumed to be a measure of
activity of the enzyme. Preparations from potatoes
were not activated by peroxidase. The action of tyro-
sinase on tyrosine and on ”~-cresol is shown to be auto-
catalytic, the lag being eliminated by addition of a
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small amount of pyrocatechol or of dihydroxyphenyl-
alanine. The lag can also be eliminated by boiled
tyrosinase preparations. S. S. Zilva.

Peroxidase of phanerogams. D. Michlin and
P. Kopeliovitsch (Biochem. Z., 1929, 208, 288—
294).—A peroxidase is prepared from the bark of fir
trees which is thermolabile and sensitive to cyanide
but contains no iron and does not give an aldehyde
reaction. The optimum pu for its action is from
3-8 to 5-6. P. W. Clutterbuck.

Specificity of intracellular dehydrogenases.
Il1. Effect of poisons on dehydrogenase systems
of frog and fish muscle. M. E. Collett and M. F.
Clarke. IlIl. Dehydrogenases of frog muscle.
M. E. Collett, M. F. Clarke, and J. McGavran
(J. Biol. Chem., 1929, 82, 429—434, 435—437)—
Il. Selenite, arsenite, phenol, and benzoate show
similar degrees of toxicity towards the dehydrogenase
of fish muscle regardless of the nature of the hydrogen
donator; in the case of frog muscle, however, the
relative toxicity varies with the donator, from which
it appears that frog muscle must possess at least
three specific dehydrogenases.

I11.  Five different donators exhibit mutually
accelerating effects on the rate of dehydrogenation by
frog’s muscle; the latter therefore contains a specific
dehydrogenase for each of the donators (succinic,
citric, malic, lactic, and glycerophosphoric acids).

C. R. Haeington.

Influence of pa °n glycerophosphatase. K.
Inouye (J. Biochem. Japan, 1928, 10, 133—145).—
The preparation of glycerophosphatase from taka-
diastase is described. Purification with kaolin shifts
the point of optimal activity from p'a 5-6 to pK2-7—
3-0. The activity—h,, curve is a typical dissociation
curve, pK 4-8. The X-substance affects only that
portion of the curve which corresponds with the
dissociation curve of a base. The unit of X-substance
is the quantity necessary to shift the optimum pa of
the reaction from 3-0 to 5-6, 0-5 unit to 5-0, and 0-25
unit to 4-5, the enzyme activities of those optima being
60, 30, and 20%, respectively, of that of the purified
enzyme at"pH3-0. Chemical Abstracts.

Cataphoresis of glycerophosphatase. H.
Kobayashi (J. Biochem. Japan, 1928, 10, 147—
155).—Glycerophosphatase from taka-diastase con-
taminated with the X-substance migrated to the anode
on the alkaline side of its optimum reaction (j}n 5-56),
and to the cathode on the acid side. The enzyme,
when free from X-substance, has its optimum reaction
at pa 3—4, but migrates to the anode over the entire
Phrange 3-8—6-7. The difference is due to the greater
protein content of the crude enzyme.

Chemical Abstracts.

Kidney glycerophosphatase. K. Asakawa (J.
Biochem. Japan, 1928, 10, 157—175).—The prepar-
ation of glycerophosphatase from pig’s kidney is
described. At pH 8-9 the kidney phosphatase has
the same activity as the phosphatase of taka-diastase
at pH2-8—3-0. The kidney glycerophosphatase has
a basic dissociation constant pKb4-8; for the acid
dissociation constant the values of pK are 10-8 and
9-0, respectively. Chemical Abstracts.
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Sulphatase. XI. Stereochemical specificity
of sulphatase. C. Fromageot (Biochem. Z., 1929,
208, 4S2—489).—The sulphatase of the mould
Aspergillus oryzee and that of pig’s liver hydrolyse
potassium p-isobutvIphenyl sulphate, giving in both
cases d-p-jsobutylphenol, the highest rotation obtained
being [a]i? +13-3°. In both cases the portion of the
sulphate not attacked was hydrolysed with hydro-
chloric acid and gave a phenol with the opposite
rotation. P. W. Clutterbuck.

Effect of various substances of the quinine
group on the enzymic functions of the organism.
XI1.  Comparison of the influence of potassium,
sodium, and quinine chlorides on the peptic
digestion of protein. J. A. Smorodincev and
E. A. Sveschnikova (Biochem. Z., 1929, 208, 151—
1G3; cf. this vol., 97).—The chlorides of sodium and
potassium and quinine hydrochloride in 0-025 molar
concentration inhibit the peptic digestion of egg-
albumin. Lower concentrations have no effect. The
effect of quinine hydrochloride is due to the reduced
acidity, of the medium which it produces ; there is no
inhibition when the,pHis kept constant.

J. H. Birkinshaw.

Factors influencing tryptic digestion in the
intestine. H. J. Vonk and H. P. Wolvekamp (Z
physiol. Chem., 1929, 182, 175—200).—Since the
average pn of the intestinal contents is about 7 (not 8
as stated in the earlier literature), tryptic digestion
does not take place at the optimum reaction (about
pnS). However, two factors were found either of
which would nullify the disadvantage due to the
displacement of the pH (1) The movement of the
intestinal contents. The digestion of fibrin in vitro
is about twice as fast when the substrate is stirred.
(2) The activation of tryptic digestion by the bile
(or bile salts). To compensate for a displacement of
pa from 8 to 6 would require only 5% of bile in the
intestinal contents.  Digestion of peptone is not
activated in this way, but here the pa optimum is
very broad. J. H. Birkinshaw.

Formation of urocanic acid in the tryptic
digestion of edestin. E. Abderhalden, W. Irion,
and H. Sickel (Z. physiol. Chem., 1929, 182, 201—
204).—A small amount of urocanic acid was isolated
from the products of a 50 days’ tryptic digestion of
edestin; This may have arisen by bacterial action,
although the usual precautions were taken to avoid
contamination. J. H. Birkinshaw.

Enzymatic fission of proline peptides. W.
Grassmann, H. Dyckerhoff, and O. von Schoene-
beck (Bcr.j 1929, 62, [5], 1307—1310).—Prolyl-
glycine and prolylglycylglycine, like the peptides of
other amino-acids, are rapidly hydrolysed by the
glycerol extracts of intestinal mucous membrane,
less readily by pancreas extract or crude veast auto-
lysate. Solutions of intestinal erepsin, freed from
trypsin by adsorption with aluminium hydroxide,
decompose both peptides rapidly, frequently at a
greater rate than the corresponding leucyl peptides.
Unexpectedly, dry, purified preparations of dipepti-
dase and polypeptidase from yeast or intestine,
preparations of pancreas trypsin, yeast proteinase, or
activated papain are completely or nearly inactive
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towards both peptides. The enzyme responsible for
the hydrolysis of prolyl peptides is therefore not
identical with any of the previously described pep-
tidases of yeast or intestine. H. Wren.

Intestinal erepsin. K. Linderstrom-Laxg (Z
physiol. Chem., 1929, 182, 151—174).—Erepsin from
the intestinal mucosa of the pig contains two dipep-
tidases. For one the optimum ?),,is 7-3, it hydrolyses
leucylglycine and glycylglycine at about the same rate.
The other has optimum pn 8-1; it hydrolyses leucyl-
glycine some 20 times as fast as glycylglycine. A
partial separation can be effected by fractional
extraction or adsorption by aluminium hydroxide.

J. H. Birkinshaw.

Influence of hydrogen-ion concentration on
the inactivation of urease by some heavy metal
salts. M. Kitagawa (J. Biochem. Japan, 192S, 10,
197—205).—In the presence of acetate buffer mixtures
the,action of urease is partly inhibited at pn7-3 by
small quantities of zinc ions, but this inhibition
becomes less as the pR is decreased and has ahnost
disappeared at pu 6-0. Practically complete inhibi-
tion of \irease activity is effected at pn 7-0—7-5 by
small quantities of ciipric or mercuric ions. In the
case of cupric ions the inhibition becomes less as the
2hi is decreased, but in the case of the mercuric ions it
is still almost complete at pn 6-0. The quantities of
sodium chloride, potassium chloride, or potassium
iodide necessary to effect appreciable inactivation are
considerably greater than those of the heavy metal
salts. The inhibiting action of sodium or potassium
chloride does not change much when the j)His varied,
whereas that of potassium iodide increases as the
pn decreases. W. 0. K ermack

Auxo-substances in the urease reaction. If-
Kitagawa (J. Biochem. Japan, 1928, 9, 347—35)—
The activating action of glycine, starch, or fibnn
(auxo-substances) on pure urease solutions is appar-
ently due to their removing from combination with
the urease some inhibitory substance present evenm
ordinary distilled water. Treatment of urease solu-
tions by insoluble fibrin followed by removal of the
fibrin is sufficient to effect activation. From adsorp-
tion experiments with alumina it appears that the
activating mechanism does not consist of combination
of the enzyme with the activator.

W. O. K ermack.

[Biochemical factors in] heredity. H. vox
Euler, H. Hellstrom, and D. Runehjelm \L-
physiol. Chem., 1929, 182, 205—217).—in the first
6—16 days of germination, the catalase content of
chlorophyll-defective and chlorophyll-normal strains
of barley representing Mendelian mutants was in the
ratio 1:2 to 1:3. No marked difference was
observed in the peroxidase action.

J. H. Birkinshaw.

Quantitative enzyme studies with respect to
Mendelian factors. H.von Euler and H. Nilsson
(Naturwiss., 1929, 17, 289—290).—Studies on the
crosses of chlorophyll-defective and’chlorophyll-nonual
barley in respect of the action of catalase for 6—1-
days at 18° show that the greenis a dominant and the
white a recessive Mendelian factor. The green an
white barley differ definitely in respect of the action
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of catalase and of xanthophyll content. The
Mendelian effect has been experimentally detected
for the first time for a concentration of enzyme.
R. A. Morton.

Mechanism of alcoholic fermentation. A. J.
Kluyver (Bull. Soc. chim., 1929, [iv], 45, 311—312;
cf. A, 1925, ii, 1173)—A claim for priority' over
Kostytachev (A., 1926, 756) and others in reply to a
statement by Favorski (ibid., 500).

R. Briohtman.

Interchange of ions between yeast-cells and
ammonium chloride solutions. P. Genaud
(Compt. rend., 1929, 188, 1513—1514).—If brewer’s
yeast isimmersed in a solution of ammonium chloride
(pB7), whilst the concentration of the chloride ion
remains unchanged, the initial concentration (n0) of
the ammonium ions decreases to a value n1 which is
approximately independent of the amount of yeast.
Simultaneously potassium and calcium ions are found
in the ammonium chloride solution, their total
concentration being approximately equal to that of
the ammonium ions which have disappeared (ho—nj),
whilst an equal quantity of potassium and calcium
disappears from the yeast. These results confirm
the conclusions of Devaux (A., 1916, i, 457), the
living yeast-cell acting like an insoluble salt of which
the anion is always insoluble, but with which a
partial and reciprocal interchange of cations with
those of the saline solution occurs. The ratio nifno
is independent of the initial concentration of the
saline solution when the interchanging ions are of the
same valency, but it increases with concentration
when the ion of the saline solution has a lower valency
than that of the ion replaced, the equilibrium being
governed by the law of mass action. J. W. Baker.

Species of yeast stable towards boiling.
J. Kenning (Ber., 1929, 62, [B], 1267—1270)—
Technical * Siidwein ” yeasts (yeasts which are
capable of producing at least 15% of alcohol) or their
spores resist the temperature necessary to expel the
alcohol formed by them in a sugar solution since
fermentation occurs when the residue from the
distillation, including the yeast, is mixed with a
bailed 20% sugar solution so as to give about a 10%
sugar solution, which is covered with a layer of oil.
The new fermentation begins after 4—6 days and
hence cannot be due to enzymes but must be attri-
buted to the spores, since its incidence occurs after
precisely the necessary period of incubation. Under
similar conditions, the yield of alcohol by the second
fermentation is of the same order of magnitude as by
the first.  Similar resistant spores appear to be
derived from various fruits. H. Wren.

Co-zymase. H. von Euler and K. Myrback
(-Vaturwiss., 1929,17, 291—293; cf. this vol., 472).—
A stage has been reached in the purification of
co-zymase in which the activity appears to have
reached a maximum (0-01 mg. gives a fermentation
velocity of 0-8 e.c. carbon dioxide per hour). The
preparation appears to consist of an adenine nucleotide

a special type. A carbohydrate is present in the
molecule and the phosphorus content corresponds
with one atom in a mol. wt. of 400—500. Inactiv-
ation by means of a pancreas preparation discloses a

33% decrease in activity when the phosphate is set
free to the extent of 31%, from which it would seem
that the phosphorus is an essential constituent of the
co-zymase molecule. The yeast preparations used
in the determination of co-zymase activity are
described. R. A. Morton.

Growth and fermentative power of wine yeasts
at low temperatures. K. Kroemer and Krumb-
holz (Landw. Jahrb., 1928, 68, Suppl. |, 445—446;
Chern. Zentr., 1929, i, 159).—A selective study of
wine yeasts for fermentation at 7—=8°.

A. A. Eldridge.

Effect of alcohol and sulphur dioxide on the
fermentability of wine yeasts. Krumbholz and
So6s (Landw. Jahrb., 1928, 68, Suppl. I, 451—452;
Chem. Zentr., 1929, i, 159).—An examination of wine
yeasts for resistance to alcohol and carbon dioxide.

A. A. Eldridge.

Influence of iodine on the growth and meta-
bolism of yeasts. J. E. Greaves, C. E. Zobell,
and J. D. Greaves (J. Bact., 1928, 16, 409—430).—
lodine (1 in 106) as the element or combined with
sodium, potassium, or calcium accelerates the growth
of yeast; iodine appears to be essential for yeast-
growth. lodine compounds may possibly be the
cause of the phenomena attributed to Wildier’s bios.

Chemical Abstracts.

Accelerating action of very small quantities
of lanthanum salts on fermentation. C. Richet
and L. Braumann (Compt. rend., 1929, 188, 1198—
1199).—In presence of 10~7 to 10~8 g. per litre of
lanthanum sulphate the production of acid in lactic
fermentation after 48 hrs. was increased by about 30%.

R. K. Callow.

Enzymes secreted by llymenotnycetes ; alka-
loids and the anti-oxygenic function. L. Lutz
(Compt. rend., 1929, 188, 1342—1344).—Alkaloids
with free phenol or quinol groups inhibited slightly
the oxidation of guaiacol and a-naphthol, and the
reduction of methylene-blue, by Hymenomycetes.
Other alkaloids, particularly those with an esterified
phenolic group, are inactive in these respects.

E. Boylano.

Action of colloidal calcium fluoride and mer-
curous chloride on Aspergillus niger. E. Wede-
kind and E. Bruch (Biochem. Z., 1929, 208, 279—
284).—Calcium fluoride and mercurous chloride in
colloidal solution inhibit the growth of Aspergillus
niger, the latter more strongly than the former.
Increasing the concentration especially with calcium
fluoride increases the fungicidal action, but the
increase is not in proportion to the concentration.
Addition of a solution containing calcium fluoride and
mercurous chloride in equal proportions gave the
same inhibition as the mercurous chloride alone. The
inhibition is due solely to the ionised portion of the
solutions of these substances.

P. W. Clutterbuck.

Allelocatalytic substances in cultures of Col-
pidium colpoda, Ehrbg. E. Grinwald (Acta
Biol. Exp. Warsaw, 1929, 3, 81—100).—The rate of
multiplication of Colpidium is greater when a single
individual is placed in the same volume of culture
medium (1—90 c.mm.) than when several are intro-
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duced. The velocity of division is less in small drops
(<12-5 mm.3) than in large ones; above 12-5 mm.3
the volume of the culture medium is immaterial.
Washing members of depressed cultures with fresh
hay infusion does not affect the rate of division. The
presence of Robertson’s alleloeatalyst cannot be
demonstrated for the above infusorium, the rate of
multiplication of which depends on the nutritive
value of the medium, its volume, and its liquid-air
interface. R. Truszkowski.

Biological decomposition of pectin. A. G.
Norman (Ann. Bot., 1929, 43, 233—243).—The rate
of decomposition of pectin and its degradation
products by various bacteria is determined in suitable
media, containing peptone, potassium dihydrogen
phosphate, magnesium sulphate, and precipitated
chalk. The most convenient concentration of pectin
was 1%, and its destruction was followed by determin-
ations of furfuraldehyde and calcium pectate. The
former, which is determined as its insoluble phloro-
glucinol compound, gives the amount of pectin and its
degradation products; the latter gives pectin alone.
The author considers that, if the two values are
close together, the organism in question utilises the
degradation products more readily than pectin itself,
and if, on the other hand, the difference is large, the
organism contains an enzyme which decomposes
pectin. B. carotovorus, B. atrosepticus, B. solanisaprus,
and B. subtilis were shown to contain such an enzyme.

P. G. Marshall.

Enzymes in B. coli communis which act on
fumaric acid. B. Woolf (Biochem. J.), 1929, 23,
472—482).—B. coli contains a considerable quantity
of fumarase. In the presence of propyl alcohol the
same equilibrium between fumaric acid and ¢-malic
acid is attained as that given by muscle-fumarase.
In the absence of inhibitors such as propyl alcohol the
action of this enzyme is masked by an irreversible
anaerobic destruction of malic acid. The equilibrium
between aspartic acid, fumaric acid, and ammonia
(cf. Quastel and Woolf, A., 1926, 868) is really a com-
plex malie-fumaric-aspartic acid equilibrium. When
the fumarase of the organism is destroyed by treating
it with cycfohexanol the true aspartic-fumaric acid
mequilibrium is obtained. The change of fumaric acid
to aspartic acid is catalysed by a distinct enzyme for
which the name aspartame is suggested.

S. S. Zilva.

Participation of micro-organisms in the dis-
solution of insoluble phosphates. K. Drewes
(Zentr. Bakt. Par., 1928, Il, 76, 102—113; Chem.
-Zentr., 1929, i, 432).—Bacillus coli aerogenes, B. amylo-
bacter, B. prodigiosus, Torula, and Penicillium are
most active in dissolving tricalcium phosphate. The
quantity of phosphoric acid dissolved is parallel with
that of the acid formed by the organism from dextrose.

A. A. Eldridge.

Diphtheria toxin. Biological and chemical
analysis. A. Leulier, P. Sedallian. and (Mmk.)
Clavel (Bull. Soc. Chim. biol., 1929,11, 413—436).—
Diphtheria toxin is precipitated as an amorphous
substance from filtered Martin’s broth at pa 4-7.
Rapid centrifuging within 4 lirs. of precipitation
enables a toxin to be obtained possessing 95—100%
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of its original toxicity. It can be dissolved inslightly
alkaline solutions and from its phosphorus contentis
considered to be of the nueleoprotein type. Pepsin
causes incomplete decomposition. Dialysis of the
toxin removes the inorganic salts and destroys the
toxicity. After 2 days’ growth the amount of toxin
produced is strictly proportional to the weight of the
bacteria, tip to 6 days’ growth. Formaldehyde at
37° causes inactivation of the toxin, whether it is
dissolved in a faintly alkaline solution, in peptone
solution, in aqueous gelatin solution, or in Martin's
broth. G. 0. X. Vass.

Purification of vaccine virus by adsorption, on
kaolin. H. Yaio and H. Ivasai (Proc. Imp. Acad,
Tokyo, 1929, 5, 179—181).—Vaccine virus was puri-
fied by adsorption on kaolin in slightly acid solution.
The sediment containing the virus is washed with
distilled water, suspended in 0-04iY-ammonin. shaken
for 10 min., and centrifuged. The supernatant fluid
which contains the virus is neutralised to phenol,
phthalein with aeetic acid and the preparation made
up to its original volume. The resultant preparation
when concentrated gives a weak biuret, but no
Moliscli, reaction. F. C. Hattori>

Interrelationship between hormones and im-
mune bodies. Y. Tokumttsu (Acta Med. Keijo,
1929,12, 34—50).—Immunised rabbits at the stage of
constant immune titre were injected intravenously
with hormones, kidney extract, muscle extract,
bovine serum, peptone, pilocarpine, and physiological
salt solution, and the variation of the agglutinin titre
was recorded during 24—48 hrs. after the injection.
Increase of the agglutinin titre was observed with the
extracts of the suprarenal cortex, testicle, thvredi.
liver, ovary, corpus luteum, and insulin, whilst
adrenaline, thymus, pituitary, parathyroid, and renal
extract showed a decrease. Injection of pilocarpine
always gave a temporary increase even on removal oi
endocrine organs. The effect on the agglutinin titre
of the extirpation of endocrine organs either singly or
in various combinations, or their transplantation, or
the blockade of the reticulo-endothelial system, in
injected animal was measured. The decrease 1
agglutinin titre caused by peptone and also by the
renal extract was shown to be non-hormonal by
extirpation experiments. Muscle extract, bovine
serum, and physiological salt solution caused no
variation in agglutinin titre. C. C. X. vass.

Heart hormone. G. Katz and E. Leibessos
(Compt. rend. Soc. Biol., 1928, 99, 695—696; Chem.
Zentr., 1929, i, 96).—An active solution was obtained
by emulsifying mixed alcoholic and aqueous extracts
of secretory glands, heart, blood-vessels, liver, and
kidneys with physiological salt solution.

A. A. Eldridge.

Female sexual hormone, Menoformon. X
E. Lagtjeur and S. E. de Jongh (EIIin. Woch.. 19-
7, 1851—1853; Chem. Zentr., 1928, ii, "480)—
Experiments with rabbits and mice are described.

A. A. Eldbidge.

Effect of ovarian hormone on the blood-sugar
of the normal dog. F. Rathery, R. KouRiLSfn.
and S. Gibert (Compt. rend. Soc. Biol., 1928,

529—532; Chem. Zentr., 1929, i, 96).—In the
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fasting dog injection of ovarian hormone causes a rise
in blood-sugar. Rise of blood-sugar on oral admini-
stration of dextrose is intensified or prolonged if the
hormone is simultaneously administered.

A

Action of follicnlin on the blood-sugar of de-
pancreatised bitches. F. Ratheey, R. Koup.il-
sky, and Y. Laurent (Compt. rend. Soc. Biol., 1928,
99, 670—682; Chem. Zentr., 1929, i, 96).—A con-
siderable rise in blood-sugar follows injection of
ovarian hormone. A. A. E1dridge.

Physiology of the isolated pancreas. 1. Ex-
ternal secretion. B. Goldstein (Z. ges. exp. Med.,
1928, 61, 694—699; Chem. Zentr., 1928, ii, 2660—
2661)—Secretin in large, but not in small, concen-
trations increased the quantity and enzyme content
of the secretion. Pilocarpine was less effective in
increasing the amount of secretion, which contained
much trypsin. A. A. Erdeidge.

Crystalline insulin.  VI1II. Isolation of crys-
talline insulin from fish islets and pig’s pancreas.
Activity of crystalline insulin. H. Jensen, 0.
Wixtersteinee, and E. 31. K. Geiling (J. Pharm.
Exp. Ther., 1929, 36, 115—128).—Crystalline insulin
from the islets of the cod and pollock is identical in
shape, in physiological activity, and in its sulphur and
nitrogen content with crystals prepared from bovine
insulin.  Difficulties have been encountered in the
preparation of crystalline pig’s insulin, and such
material differs in physiological activity and sulphur
content from bovine and fish insulin, probably because
it is not quite pure. The physiological activity of
bovine and fish insulin is about 24 international units
Jper mg. F. C. Happold.

Insulin. 1. Chemical observations. C. R.
Harixgton and D. A. Scott. Il. Physiological
assay. K. Culthane, H. P. Marks, D. A. Scott,
adJ. W. Trevan (Biochem. J., 1929, 23, 384709).
-Active crystals were obtained from crude prepar-
dios of insulin by a modified Abel’s method (A,
158 1063) and by a method devised by the authors,
Isthe latter method an acetic acid solution of insulin

treated with saponin and ammonia, centrifuged,
Musted to p,i 5-6, and the insulin allowed to separate
«a micro-crystalline precipitate on keeping. The
Whnolytic index of saponin is a better indication of its
tSeiency of promoting crystallisation than is its
frathingpower. By the use of digitonin active crystals
sayalso be obtained by a procedure similar to the

Jove. Although the addition of butyl alcohol yields a
fether crop of crystalline material from the saponin-
wntaining mother-liquors the preparation of active
oystals by the application of this reagent and of bile
sledid not meet with success. Potentially crystalline
®ferial inactivated by alkali could not be regenerated
“making the reaction acid. Four batches of crystals
prepared by the two methods and assayed by four
different workers showed no significant difference of
activity, which was 23-3 international units per mg.

S. S. Zilva.

Comparison of the effects of sodium hydrogen
carbonate and insulin on the excretion of ketonic
substances in the urine of dogs on a water diet.
F- Maignon and E. Knithakis (Compt. rend. Soc.
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Biol., 1928, 99, 604—606; Chem. Zentr., 1929, i,
97).—A water diet does not lead to ketosuria in dogs;
the p-hydroxybutyric acid is so much reduced that in
spite of the appearance of a small amount of acetone
substances falls.
Administration of sodium hydrogen carbonate or
acetone reduces the elimination of acetone and usually
also of j3-hydroxybutyric acid. A. A. Eidridge.

Effect of insulin and synthalin on the glycogen
content of the liver and muscle. P. Rubino,
B. Varela, and |I. A. Collazo (Klin. Woch., 1928, 7,
2186—2190; Chem. Zentr., 1929, i, 405).—When
administered subcutaneously to rabbits, small doses
of synthalin prevent the accumulation of glycogen
in the liver, and diminish that already present,
whilst the glycogen content of muscle is not markedly
changed. A. A. Erdridge.

Effect of thyroid feeding on protein and fat
metabolism. B. Kommeretnt (Biochcm. Z., 1929,
208, 112—126).—Two fasting experiments were
carried out on a dog at an interval of 5weeks ; during
the second experiment 5 g. of thyroid-gland powder
were administered daily. Thyroid produced a 30-5%
increase in the basal metabolism; this was covered
by an increase in protein combustion of 31-3% and in
fat combustion of 68-7%. Feeding of thyroid during
fasting about doubles the nitrogen excretion. Certain
improvements in the technique of the Haldane
method of gas analysis are described.

J. H. Birkinshaw.

Specific dynamic action of meat on animals
receiving thyroid gland. F. Meyer (Biochem. Z,,
1929, 208, 127—150).—Thyroid preparation admini-
stered to dogs considerably lowers the specific dynamic
action of a protein diet; the oxidation curve rises
more sharply but the level is much lower than normal.
The view is held that the specific dynamic calories are
placed at the service of the increased metabolism due
to thyroid.  The specific dynamic action is evidence
of a chemical change involving loss of energy in the
food materials. J. H. Birkinshaw.

Role of the iodo-components in the thyroxine
molecule. B. Zavadovski, N. Raspopova, T.
Rolitsch, and E. Umanova-Zavadovskaja (Z. Qes.
exp. Med., 1928, 61, 526—538; Chem. Zentr., 1928,
ii, 2662).—Metamorphosis of axolotls is brought about
by iodine, which is one eightieth as effective as
thyroxine. Di-iodotyrosine had an even smaller
effect, and is probably not an intermediate product
in the formation of thyroxine from iodine and tyrosine.

A. A. Eldridge.

Antimony trichloride reaction of fish oils.
H. von Euler, 51. Rydbom, and H. Hellstrom
(Biochem. Z., 1929, 208, 73—78).—The vitamin-"4
content as measured by the antimony trichloride
reaction of a 96% alcohol extract of cod-liver oil
after removal of the alcohol is greater than that of the
extracted oil. The difference between the two is
more marked at the second extraction of the same oil.
The extract, treated with antimony trichloride, gives
an absorption band at 322—317 m”, maximum 320

J. H. Birkinshaw.

Oryzatoxin theory. M. Miura (Bull. Inst. Phys.

Chem. Res., 1929, 8, 311—318)..—Using nervous



852

symptoms, particularly the convulsions and the rapid
fall of body temperature, as a criterion of the onset of
polyneuritis, and the effect of subsequent vitamin-2?
administration as a check, a large number of dietetic
experiments have been carried out on pigeons, Uro-
loncha domestica, and albino-rats. Typical poly-
neuritis can be caused by a diet of alcohol-extracted
polished rice or alcohol-extracted potato-stareh, and
can be cured or prevented by administration of
vitamin-B. With Simonne.t’s diet pigeons suffered
from convulsions, the onset of which was remark-
ably delayed in some cases, and death from marasmus
was occasioned by removal of fats and alcohol-soluble
matter from the diet; the incubation period of
polyneuritis in U. domestica was similarly' affected.
Although the addition of a very minute amount of
vitamin-5, vitamiiwl, irradiated or non-irradiated
ergosterol in a vitamin-5-free diet, did not affect the
onset of polyneuritis, the possible presence of some
specific non-toxic substance (or substances), in
alcoholic extract of polished rice, which increases the
requirement of vitamin-jB, isadmitted. The alcoholic
extract of polished rice shows slight protein reactions,
and contains a little vitamin-5 and a large amount of
fats; potato-starch extract contains much less
vitamin-5. These results are not in agreement with
those of Teruuchi on chickens, and the existence
of oryzatoxin in alcoholic extract of polished rice
is considered unproved. An excessive dosage of
irradiated ergosterol is poisonous for U. domestica.
C. W. Shoppee.
Purification of the antineuritic water-soluble
vitamin-ii by fractional precipitation. A. de
CtrGKAC (Bull. Soc. Chim. bidl., 1929,11, 443—465).—
The vitamin-5 concentrates obtained by the method
of Seidell (A., 1926, 644) from brewer’s yeast after
absorption on fuller’s earth with subsequent liberation
by sodium hydroxide and immediate neutralisation
with dilute sulphuric or acetic acids were used.
Assays of vitamin-5 content was carried out.on pigeons
as described by Seidell. Adqueous solutions of
vitamin-5, both “ acetate” and “ sulphate” con-
centrates, were precipitated successively with 70%,
S0%, 87% alcohol and with acetone. In every
experiment the activities of the precipitates, which
contained decreasing amounts of inorganic substances,
were approximately equal to that of the original
product, whereas the residue obtained on removal of
the solvents had lost the greater portion of its activity.
Acetic acid solutions of the “ sulphate ” concentrates
on successive treatment with acetic acid and ether
gave precipitates the activities of which equalled that
of the original, but the residue, contrary to the find-
ings of Levine. McCollum, and Simmonds (A., 1922, i,
975), showed no activity. Anhydrous or aqueous
ethyl acetate did not dissolve the active constituent
of the vitamin-5 concentrates, but they dissolved in
the cold in pure formic acid, and less readily in dilute
formic acid. Treatment of the formic acid solution
successively with acetone and ether yielded a white
and a brown precipitate of almost equal activity; the
residue contained none of the active principle.
C. C. N. Vass.
W ater-soluble vitamins and their relation to
each other. W. Kollath (Arch. exp. Path. Pharm.,
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1929, 142, S6—110).—Rats fed on a diet deficient in
the vitamins-5 die of symptoms which are character-
istic of the absence of both the pellagra-preventive
and the anti-beriberi factors, whereas when alkaline
hamatin is added to the diet in sufficient quantities
the symptoms are those of beriberi only. It therefore
appears that alkaline hamatin can function as the
pellagra-preventive factor. W. 0. lvermack.

Sparing action of fat on the antineuritic vit-
amin. H. M. Evans and S. Lepkovsry (Science,
1928, 68, 298).—The presence of fat appears to favour
the action of the antineuritic vitamin.

L. S. Theobald.

Vitamin requirements of nursing young. W.
Anhydremia of rats suffering from deficiency
of vitamin-ii. B. Sure, M. C. Kik, and D. J.
Walker (J. Biol. Chem., 1929, 82, 287—306).-!
marked concentration of the blood was observed in
nursling rats the mothers of which were kept on a diet
deficient in the vitamin-5 complex.

C. R. Haringtox.

Effect of vitamin deficiencies on carbohydrate
metabolism. I. Hypoglycsemia associated with
anhydremia in young rats suffering from de-
ficiency of vitamin-ft. B. Sure and M. E. Snith
(J. Biol. Chem., 1929, 82, 307—315).—Coincidently
with the anhydraemia already' described (cf. preceding
abstract) young rats suffering from vitamin-5
deficiency develop marked hypoglycemia; both
conditions are immediately relieved by administration
of vitamin-5. ! C. R. Harixgtox.

Nutrition. IX. Comparative vitamin-#
values of pulses and nuts. R. H. A. Pidbiik
W. H. Raymond, and J. Lowndes (Biochem. J., 192$
23, 546—557).—Taking the vitamin-5 value of dried
yeast to be 100, the following are tn e rerative activities:
split peas 13, whole dried green peas IS. lentils 13.
haricot beans 10, soya beans 13, peanuts 20, groud
almonds 10, whole almonds 10, hazel nuts 20, Oried
chestnuts 10, coconut 0, green coffee less than 13,
roasted coffee 0. The tests were carried out on
pigeons. More vitamin is required for hatching and
rearing of young pigeons than for maintengnce.

. Ztlva.

Assay of the antineuritic vitamin-#! hi which
the growth of young rats is used as a criterion.
H. Chick and M. H. Roscoe (Biochem. J., 1929,23,
498—503).—The unit is the minimum dose
to restore normal growth when growth has failed ina
diet deficient only in this vitamin. Vitamin-A is
supplied in the basal diet in the form of fresh eqr
white or of yeast- autoclaved at 120° for 5 hR-
Although by using autoclaved yeast there is a rist
of traces of vitamin-5! escaping destruction, it
preferable to egg-white, because when the latter is
used normal growth is frequently maintained for only
a few weeks after weaning ; after this period growth is
subnormal. This is possibly due to the absence of a
third hypothetical dietary factor in the vitamin-
complex. S-S. Zitva.

Attempt to separate vitamin-7?2from vitanrin'
Bj in yeast and a comparison ol its properties
with those of the antineuritic vitaimn-Bj- e
Chick and M. H. Roscoe (Biochem. J., 1929,
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504—b513).—About one half to three quarters of the
vitamin-i>2 present in the original yeast is carried
down in the precipitation with lead acetate at pa 4-7
in Peter’s scheme of fractionation (Kinnersley and
Peters, A, 1925, i, 1516; A., 1927, 904). The
vitarnin-/i2 can be recovered from the lead fraction
(maintenance dose=0-03g., equivalent to 0-5 g. of the
original yeast). This preparation contains more or
less vitamin-#! depending on the reaction at which
precipitation took place and probably on the amount
contained in the original yeast. Vitamin-#2 is
insoluble and vitamin-B1l is soluble in 92 wt.-%
alcohol. Concentrated alcohol destroys vitamin-#2in
the process of fractionation. Both vitamins dialyse
freely through cellophan. Ultra-violet light exerts
a destructive action on both -vitamins, vitamin-#2
being destroyed at a quicker rate than vitamin-B1
(cf. Hogan and Hunter, A., 1928, 1059).
S. S. Zilva.

Distribution of vitamin-1i2 in certain foods.
W. R. Aykroyd and M. H. Roscoe (Biochem. J.,
1929, 23, 483—497).—The vitamin-#, value of wheat
and maize is poor, that of maize being on the whole
loner. The vitamin content of germ and bran of
wheat is about equal and is lower than that of the
endosperm.  In maize the germ is not so rich a source,
but whole maize is better than maize endosperm.
Dried peas have a low vitamin-#2 content, whilst
dried ox liver, yeast, and fresh whole milk are excellent
sources of this vitamin. Dried meat and egg yolk are
not as good as the preceding substances, but are
richer than cereals. The distribution of vitamin-#,,
Goldberger’s ““ P.P.” factor, and the factor preventing
black-tongue in dogs is identical. Chick and Roscoe’s
method (A., 1928, 800) was employed for determining
vitamin-#,. " S. S. Zilva.

Effect on vitamin-/?., of treatment with nitrous
aid H. Chick (Biocfiem. .J., 1929, 23, 514—516).
-Levene’s observation (A., 1928, 1405) that the
activity of vitamin-#, is destroyed by the action of
nitrous acid is not confirmed. S. S. Zilva.

Antirachitic potency of biosterin. S. Hamano
Bl Inst. Phys. Chem. Res., 1929, 8, 293—296).—
Albino-rats were made to suffer from rickets after
fering been fed on Steenbock’s diet No. 2965 for
A5 weeks. The regular daily dose, 0-1, 0-05, 0-01,
MLmg., respectively, of biosterin dissolved in linseed
®ss given to each rat per os for 3 weeks, and then
animals were examined by radiograph. Six
@sof observations on 88 rats showed that a daily
of ,0-01—0-05 mg. of biosterin was necessary to
Rriuce healing or curative effects.
C. W. Shoppee.
Effects [on animals] of large doses of irradiated
®?0sterol. J. C. Hoyle and H. Buckland (Bio-
reem J., 1929, 23, 558—565).—The incorporation
C1% of ergosterol, irradiated in oil, in the diet had
‘° lethal effect on rats subsisting on this diet for a
Periodof more than 50 days. There was a persistent
wmarked loss in: weight and urinary calculi were
found post mortem.  There was also persistent diuresis
"ithout any increase in the total phosphate and
™oride passed per day and without any significant
change in the reaction of the urine. This confirms
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Dixon and Hoyle’s previous observations (cf. Brit.
Med. J., 1928, ii, 832). S. S. Zilva.

Growth of rats on fat-free diets. A. J. McAins,
W. E. Anderson, and L. B. Mendel (J. Biol. Chem.,
1929, 82, 247—262).—Good, but not optimal, growth
was obtained in rats kept on a diet freed as far as
possible from fat; addition of a small amount of fat
produced a definite improvement, but it is not certain
whether this was due to the fat as such or to the
vitamins associated with it. C. R. Harington.

Deficiency disease due to exclusion of fat from
the diet. G. 0. Burr and M. M. Burr (J. Biol.
Chem., 1929, 82, 345—367).—Rats kept on a diet
almost completely free from fat, but containing all
vitamins except vitamin-#, developed a deficiency
disease chiefly characterised by caudal necrosis but
involving lesions on other parts of the body also.
The condition is relieved by addition of 2% of fatty
acids to the diet, but not by addition of glycerol or
of the unsaponifiable fraction from cod-liver oil.

C. R. Harington.

A. Relation between maximum rate of photo-
synthesis and concentration of chlorophyll.
B. Photosynthesis as a function of light intensity
and of temperature with different concentrations
of chlorophyll. R. Emerson (J. Gen. Physiol.,
1929, 12, 609—622, 623—639).—(A) By growing
Chlorella vulgaris in media containing various quan-
tities of ferric sulphate, cells were obtained differing
in the content of chlorophyll per unit volume of cell.
The maximum rate of photosynthesis with suspen-
sions of such cells is a smooth function of the chloro-
phyll content provided uniform conditions are ob-
served." (B) The depressing effect of hydrogen cyanide
on the rate of photosynthesis increases as the chloro-
phyll content of the cells decreases, but the effect of
temperature on the reaction and also the light
intensity at which the maximum rate is attained are
independent of the chlorophyll content.

W. O. Kermack.

Energetic metabolism of germination (Hel-
ianthus annuus). Z. Krasinska (Acta Biol. Exp.,
Warsaw, 1929, 3, 101—141).—Sunflower seeds ger-
minating in the dark at 25° lose during the first 6
days 0-362 g. of fat per g. of dry substance, the
original fat content being 58-2%. Over the same
period the heat of combustion of 1 g. of dry substance
falls from 7330 to 5275 g.-cal., corresponding with a
loss of 60% of the calorific value of the fats utilised.
The respiratory quotient is 0-523, pointing to the
retention of the greater part of the oxygen by
the organism. 93% of the energy requirements of the
processes of germination are covered by fats, and the
remainder by proteins and carbohydrates. About
44% of the fats undergoes complete combustion, 56%
being converted into carbohydrates, whence it follows
that 23% of the energy supplied by fats is due to
the latter reaction and 77% to the former. Respir-
ation attains a maximum on the fourth day of ger-
mination, by which day the value of the respiratory
quotient has fallen from 0-928 to 0-488, to rise again
to 0-644 on the seventh day. R. Truszkowski.

Variations in the intensity of respiration and
fermentation in the tissues of peas. L. Genevois
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(Compt. rend., 1929,188, 1338—1340).—Sterile anae-
robic soaking of peas increased their power to fer-
ment; this was reduced by mincing the material.
On the other hand, mincing increased the respiration,
which could be inhibited with potassium cyanide,
without effect on the fermentation. E. Boyland.

Respiration and geotropism in vieta faba. |I.
A. E. Navez (J. Gen. Physiol., 1929,12, 641—667).—
The rate of excretion of carbon dioxide by a single
seedling of Vicia faba (brown Windsor bean) is con-
stant over a considerable range of time provided the
temperature and other conditions remain uniform.
When the seedling is rotated so as to excite the
geotropic response an increase in the rate of excretion
of carbon dioxide occurs which is a measure of the
geotropic activity. Observations have been made on
the basic rate of respiration as well as on the geotropic
response at various temperatures'.

W. 0. Kermack.

Changes in chemical composition of pears
stored at different temperatures (with special
reference to pectic changes). A. M. Emmett (Ann.
Bot., 1929, 43, 269—307).—Determinations of total
pectic substances, and acidity, viscosity, and pectic
substances of the juice of Conference pears were
made on pears stored at 12° and 1°. In a further
series of experiments at 4°, 5°, and 1° the same
determinations were made together with the following
determinations : (a) hardness of fruit, (6) dry weight,
(c) residue after alcoholic extraction, (d) total sugars,
(e) reducing sugars, (/) acidity, and (j7) specific gravity
of juice.

Carre’s method of determination of pectic com-
pounds was used, whilst the pectin plus protopectin
were determined by the calcium pectate method after
extraction of the pulp with N /75-hydrochloric acid.
It was found necessary, for the determination of
soluble pectin, to centrifuge the extracts, as otherwise
results nearly 100% too high were obtained. Pectin
of the juice was determined as calcium pectate, and
its viscosity was measured by the Ostwald method
at 25°. The alcohol-insoluble residue was determined
by extraction with 95% alcohol. Archbold’s method
of determination of the dry weight ” of the juice
was employed for the later determinations and was
more accurate than the high temperature method
originally employed. Determinations of sugars were
carried out by Evans’ methods and of the acidity by
titration with N/10-sodium hydroxide, using phenol-
phthalein as indicator. Errors of sampling were
estimated on the individual pears and, except in the
case of the acidity, errors of weight were found to be
not more than 2%. The changes occurring during
storage were determined, the loss of weight being
due almost entirely to transpiration.

Whereas fruit stored at 5° ripened in 3 weeks,
that stored at 1° showed only slight signs of ripening
in 6 months as determined by penetration of the skin
by methylene-blue. The different rates of ripening
at different temperatures were accompanied by differ-
ences in the rate of change in pectic content; in
nearly all cases, however, the protopectin was con-
verted into soluble pectin according to the exponential
law, and the rate of decomposition of the soluble
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pectin after the period of full ripeness followed the
same law. During the early stages of ripening, the
viscosity increased according to the 'amount of soluble
pectin present, but later decreased more rapidly than
the soluble pectin disappeared, possibly owing to
demethoxylation of the pectin. Evidence was oo
tained showing that the *“ hardness ” depended m
the amount of soluble pectin present.

The inversion of sucrose took place at a greater
rate than the utilisation of sugars in respiration.
Unsound pears appeared to have a smaller content
of all constituents except acid and reducing sugars
than sound pears. In pears and apples of low acidity
the pectic changes are considered to be controlled
mainly by the enzymes present.

P. G. Marshall.

Transport of nitrogenous substances in the
cotton plant. I. Downward transport of nitro-
gen in the stem. E.J. Maskell and T. G. Mesmn
(Ann. Bot., 1929, 43, 205—231).—A preliminary
examination of the variations in total nitrogen con
tent of the tissues of the cotton plant is undertaken
using the salicylic-thiosulphate method of determin-
ation as modified by Ranker (Ann. Miss. Bot. Gard,
1925, 12, 367—380). The diurnal variations in total
nitrogen of leaf and bark are determined, the results
being expressed in most cases as g. of nitrogen per
100 g. residual dry weight (dry weight less total
carbohydrates). In the case of the leaf there is a
fall in total nitrogen during the night, organic nitrogen
being presumably drawn from it during that period
The deviation (expressed as a percentage of the mean)
is about 3-9%. In the case of the bark thereisno
evidence of any real change of nitrogen content.

The effect of ringing the stem is to cause accurul-
ation of nitrogen in the wood and bark aow the
ring. The transport of nitrates to the leavesis not
obstructed, thus showing that they travel byway at
the wood and not the bark. Separation of the bark
and wood produces no variation in the mean nitrogen
content of the bark, thus showing that contact
between wood and bark is unnecessary for norel
transport of organic nitrogen from leaf to root.

The effect of a constriction (produced by partial
removal of the bark) is to reduce the rate of transport,
although not in proportion to the cross-sectional area.
The increase in rate per unit area is not as great &
in the transport of carbohydrate, a fact which suggests
variable diffusibility of the nitrogen compounds, rhe
deviation for nitrogen is 36% of the mean rate a
transport, compared with 71% for carbonydrate.
The bark and wood contain approximately equal
amounts of nitrogen, but the wood is more sensitive
to changes than the bark (average change is S4S 0
of the mean content for the wood and only 4-74% fr
the bark).

Therate of transport of organic nitrogen compounc 3
downwards is greatly in excess of that due to diffusion.

P. G. Marshall.

Influence of a complete [inorganic] fertiliser
on the osmotic pressure in cultivated plants-
Special action of potassium fertilisers.
Blanchard and J. Chaussin (Compt. rend.,
188, 1515—1517).—The effect of.a complete inorganic
fertiliser on growing oats and beetroot, and ot a
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potassium fertiliser on wheat, has been investigated
by methods similar to those used for wheat (A,
1925, i, 623) grown in the same plot. The results
are similar to those previously obtained, the extracts
of the various portions of the fertilised plant having
a larger proportion of ash of smaller mean mol. wt.
than those of the unfertilised plant. The results
support the earlier conclusion that the increase in
growth promoted by the fertiliser coincides with an
increased internal osmotic pressure in the plant, this
effect being due largely to the potassium salts in the
fertiliser. J. W. Baker.

Effects on Pisum sativum of a lack of calcium,
in the nutrient solution. D. Day (Science, 1928,
68, 426—A427).—Plants deprived of calcium show less
growth, chlorotic lower leaves, and tough curled
upper leaves; death occurs in 9—10 weeks. The
anatomical structures of stem and root remain prac-
tically constant except for a change in elongation.
Rapid recovery to normal accompanies the addition
of calcium after 5 weeks’ growth. Calcium stored in
seed is used for early growth. L. S. Theobald.

Titanium in phanerogamic plants. G. Ber-
trand and C. Voronca-Spirt (Compt. rend., 1929,
188,1199—1202).—The titanium content of a variety
of phanerogamic plants, mostly foodstuffs, has been
determined after careful removal of dust. All the
plants examined have been found to contain titanium
up to a maximum of 6 mg. per kg. of fresh material.
Asin the case of zinc (this vol., 362), the amount of
titanium increases, in general, with the chlorophyll
content of' the part examined. Grains of cereals
contain 0-7—1-5 mg. per kg., almost entirely in the
husks, whilst leguminous seeds contain about 3 mg.
pr kg. Reserve material such as the flesh of fruits
ad potato tubers is poor in titanium. The aerial
portions of flowering annuals contain about 1 mg.
per kg. R. K. Callow.

Tobacco. 1. Water in tobacco. N. J. Gav-
bilov and B. B. Evstina (Biochem. Z., 1929, 208,
IS-90).—W ater in tobacco was determined by various
aethods. The methods of Marcusson (distillation in
tolere) and of Tausz and Rumm (distillation in
jetraehioroethane) gave concordant results somewhat
Jwer than the figure obtained by drying at 95°
%ing in a current of dry air at the ordinary temper-
fae gave results about 30% lower. It is-suggested
(A this method gives the true “ hygroscopic water,”

rest is chemically bound. Zerevitinov’s method
dgfs only a small fraction of the “ hygroscopic

J. H. Birkinshaw.

Effects of the absence of boron and of some
°der essential elements on the cell and tissue
structure of the root tips of Pisum sativum.
aL Sommer and H. Sorokin (Plant Phy5i0|., 1928,
m237—254).—Experiments with culture solutions
containing or lacking boron, magnesium, sulphur,
Manganese, potassium, nitrogen, iron, phosphorus,
and calcium are described.

Chemical Abstracts.

Effect of boron deficiency on the growth of
tobacco plants in aerated and unaerated solu-
tions. J. E. McMurtrey (J. Agric. Res., 1929, 38,
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371—380).—Tobacco plants do not develop to maturity
in the wusual nutrients in the absence of boron.
Addition of 0-5 part per million of boron to the
culture solutions is sufficient to produce normal
growth. In the absence of boron the growth of the
stem is restricted and there is a well-marked injury
to the bases of the young leaves forming the terminal
bud. The improved root development and subse-
quent top growth due to aeration of the culture
solution is not merely the result of mechanical mixing
of the nutrient. A. G. Pollard.

Seeds of Euphorbia Pdralias, L. P.Gillot (Bull.
Sci. pharmacol., 1928, 35, 561—564; Ghem. Zentr.,
1929, i, 402).—The seeds contained : water 7-08, fat
38-05, protein 22-43, sugar 2-58, mineral substances
5-39, cellulose 24-47%. The oil showed an absorption
band at 675 j,u, complete absorption below 520 uu;
« +4° 30", <j 0-9368, ria 1-4819, wb 1-4845; Crismer
value 62°, f. p. —25°; Chemical constants of the oil
are recorded. A. A. Eldridge.

W ater-soluble phosphatide and the Nadi
oxidase reactions. M. Gutstein (Biochem. Z,
1929, 207, 177—185).—The water-soluble iron-free
phosphatide prepared from peas and from yeast
according to the method of Cranner (cf. Grafe and
Magistris, A., 1926, 12S0) in amounts as small as
0-00004 g. gives a positive oxidase reaction in vitro
and also reduces dyes and permanganate, being, in
these respects, twenty times as active as an equal
weight of yeast. The oxidase action, which is
entirely specific, is not inhibited by heat or by
cyanide. W. McCartney.

Composition of spinach fat. J. H. Speer, E. C.
Wise, and M. C. Hart. Unsaponifiable fraction
of spinach fat. F. W. Heyl, E. C. Wise, and J. H.
Speer (J. Biol. Chem., 1929, 82, 105—110, 111—116).
—From 68 kg. of spinach there were obtained 550 g.
of fatty acids of which 47% were present in the form
of neutral fat. The solid acids, forming a small
proportion of the total, consisted of palmitic and
stearic acids with a small amount of cerotic acid.
The liquid fraction contained 12-7% of linolenic, 34-7%
of linoleic, and 26-3% of oleic acids; volatile acids
were practically absent. The unsaponifiable fraction
of the spinach fat yielded a hydrocarbon, COH42 m. p.
67-5—68-5°, a sterol, CZH460,H20, m. p. 165—167°,
MS +T7° in chloroform, two alcohols, (a) C2H4A®,
m. p. 76—77°, (6) C2H5002, m. p. 87—=88°, and an
unsaturated compound, CZHX0, b. p. 172—188%
0'85 mm., which gave a dibromide.

C. R. Harington.

Seed fats of the Unibelliferae. [1I. Seed fats
of some cultivated species. B. C. Christian and
T. P. Hilditch (Biochem. J., 1929, 23, 327—338;
cf. A., 1928, 560, 1059).—The seeds of fennel (Foeni-
culum capillaceum, Gilib.), carrot (Daucus Garota,
Linn.), coriander (Coriandrum sativum, Linn.), celery
(Apium graveolens, Linn.), parsnip (Pastinaca saliva,
Linn.), chervil (Chaerophyllum sativum, Gartn.), and
caraway (Carum Carvi, Linn.) have been examined
and it has been found that A67-octadecenoic (petro-
selic) acid is present in quantity in all cases. The
other components of the mixed fatty acids are
palmitic acid in small quantity (1—8%) together
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with A910-octadecenoie (oleic) acid and linoleic. acid
in somewhat varying proportions. The fatty oils are
accompanied in all cases by considerable amounts of
uns&ponifiable and resinous matter. S. S. Zitva.

Sterols from vegetables. M. Sumi (Bull. Inst.
Phys. Ohem. Res., 1929, 8. 228—233).—Sitosterol
has been isolated from EntcromorpJia comprcssh,
Cytophyllus ftmfdnm, Harv., Digcvca simplex, G.,
Osinnnda regalis, L., spores of Lycopodimn clavatum,
pollen of Typha japonica, Miq., seeds of Gtngko
biloba. L.. and oii of rice-bran. Stigmastorol'was
not obtained in any case. The uncrystallisable por-
tion of the unsaponifiable matter from the first three,
after precipitation with digitonin, has antirachitic
properties. H. Burton.

Pine-wood lignin. E. Hagglund and H. Urban
(Biochem. Z., 1929, 207, 1—7).—Lignins obtained
from resin-free pine wood by the action, for a short
time, of hydrochloric acid still contain carbohydrates
which can be removed without damage to the material
by boiling for 1—2 days with 4—5% mineral acid.
Continued hydrolysis with such acid and with
periodical washing out of the lignin produces gradual
rise of the methoxyl contentto 17% without important
loss of material. Simultaneously the amount of
formaldehyde which can be eliminated by the Tollens
method falls to 0-4%! Lignosulphonie acids, accord-
ing to the method of preparation, give, in the Tollens
distillations, varying amounts of substances which
condense with barbituric acid. In these distillations
no formaldehyde is eliminated from naphtliylamine
compounds, from lignin produced by the action of
amyl or propyl alcohol containing 0-4—0-5% of
hydrogen chloride on wood or on lignin prepared
by the hydrochloric acid method, or from lignin
derived from the action of glacial acetic acid con-
taining 0-4% of hydrogen chloride on lignin. Piper-
onylic acid yields no formaldehyde when treated
with amyl alcohol or glacial acetic acid under the
conditions used in the preparation of lignin. Para-
formaldehyde, when boiled with amyl alcohol and
hydrogen chloride is converted into diamyhnethylal.

W. McCartney.

Nature of the sugars in liquorice root (Glycyr-
rhiza j/labia). A. GAMMONA (Annali Chirn. Appl.,
1929, 19, 110—127),—Fresh liquorice root contains
1-38% of dextrose and 3-183% of sucrose, the same
root, air-dried and after 3 months, containing 2-373%
and 5-40%, respectively, of these sugars. Thus, the
dextrose of the fresh root is co-existent with the
sucrose, which does not undergo scission during its
nauiral drying. Possibly, as in the barley embryo,
dextrose is converted into sucrose by enzvme action.

* T. H. Pope.

Preparation of gentianose from gentian root
dried in the air without fermentation. M.
Bridel and M. Desmarest (J. Pharm. Chim., 1929,
[viiij, 9. 465—479)—By the authors’ percolation
process (cf. B., 1928, 491) 95-95% of the total gen-
tianose is extracted by 90% alcohol and 36-5% by
95% alcohol from air-dried gentian powder containing
24% of gentianose. Cold percolation gives super-
saturated solutions from which the gentianose crystall-
ises on keeping. This may be due to the presence of
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an unstable complex in the root which is more soluble
than the gentianose and on decomposition the cen-
tianoso crystallises. By this method > g. of pure
gentianose can be easily extracted from 100 g. of
dry gentian powder. E. H. Sharetes.

Nature of the carbohydrates found in the
Jerusalem artichoke. A. C. Thayskn, W. E,
Bakes, and B. M. Green (Biochem. J., 1929, 23,
444—155).—Autumn-gathered tubers and the unripe
pith of the Jerusalem artichoke contain considerable
proportions of an insoluble non-fcrmcntable carbo-
hydrate apparently identical with inulin. Tins carbo-
hydrate disappears almost completely from the tubers
towards the spring with the formation of the more
soluble carbohydrates which are already present in
the autumn tubers. At the same time there is an
increase in the dextrorotatory compounds, part of
this being most probably due to the formation of
sucrose. Comparatively mild autoelaving without
acid hydrolysis renders inulin fermentable. The
observation that inulin may be fermented by yeast
when present in a solution of already fermenting
carbohydrates has been continued.  S. S. Zilya.

Sweetening components of astring-ent “ kaki "
(varieties of Dispi/ros Kaki.L.). M. lwata (Bull.
Inst. Phys. Chem. Res., 1929, 8, 220—222).—<i-Mu+
nitol is shown to be a constituent of “kaki,” in
addition to dextrose, Irovulose; sucrose, and a smll
amount of pentose. H. Bottox.

Carrageen (ChronAdrtis Crispins). V. The
hydrolysis of carrageen mucilage. P. Hassad
B. Russell-Wells (Biochem. J.. 1929, 23 £>—
429).—The loss of gelatinising power resulting from
mild hydrolysis of carrageen is not accompanied by
production of free sugars although reducingeproperhe5
are developed. The products of hydrolysis contain
two ethereal sulphates. One of these is retained in
dialysis and possesses reducing properties, the other
dialyses and does not reduce. Alkaline hydrolysis
of an aqueous extract breaks down completely the
carbohydrate complex. Quantitative separation ot
the sulphate could not be effected by this mean>
Carrageen mucilage contains dextrose.

S. S. Zilva

Chemical constitution ofthe gums. |- Nature
of gum arabie and the biochemical classification
of the gums. A. G. Norman (Biochem. J- Ifc-;
23, 524—535).—The acid group of gum arabie if
the “ uronic ” type. The presence of galactose and
arabinose as the only sugars in the molecule is eon
firmed and analytical figures for these are given t&
the untreated gum and for its products of hydrolyp-
Gum arabie is not a substance of definite empinc-*-
formula. It is most probably composed of a nuc.c~-
acid consisting of galactose and a uronic acid, probacy
galacturonie acid, to which is attached arabinose oy
glucosidic linking. S. S. Zilya:

Properties of lamarin from Latnntarw. *
Colin and P. Ricabd (Compt. rend.. 1929.
1449—1451).—The isolation of lamarin (cf. h-J—
A., 1915. i, 931). W D—11*5*5 (solubility 21 g- 1W 2.
of water at 15°; 16-5 g./100 g. 60% alcohol) {«P***
data by Gaudekroy) from Laminaria fexkaw*
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success!vc precipitation with alcohol from the aqueous
extract previously boiled with barium hydroxide and
purified by means of lead, is described (yield, 400 g.
from 38 kg.). On hydrolysis, in confirmation of
earlier results, it yields only dextrose in almost
quantitative yield in accordance with the equation
(CH 109N+ « H 20=wCHHj206, cryoscopic measure-
ments showing that m=6 or 7. J. W. Baker.

Variation of colour of plants during desicc-
ation. Glucoside of Lathrcp.a clandexlina, L., is
aucubin. M. Bridel (Compt. rend., 1929, 188,
1182—1184).—The crystalline glucoside extracted by
86% alcohol from L. clandeslrudL. (yield, 1-66 g. per
kg. fresh plant), is not, contrary to the conclusion of
Goris (A., 1924, i, 815), meliatin, but is proved by
direct comparison of its crystalline form, optical
rotation, reducing power, and quantitative enzym-
olysis to be identical with aucubin isolated from
Aucuba japonica, L. (A., 1921, i, 840).

J. W. Baker.

Presence of monotropitin in Gaulthavia pro-
cumbenx, L., after drying. M. Bridel and S
Grillon (Bull. Soc. Chim. biol., 1929, 11, 466—474).
—See this vol., 613.

Methyl salicylate' glucoside of Gaultheria pro-
cumbens, L., identical with monotropitin. M

Bridel and S. Grillon (J. Pharm. Chim., 1929,
viii], 9, 5—16).—See A., 1928, 1224,
Constituents of corn-cockle seed. Il. Githa-

genin and githaginic acid. E. wedekind and
W, ScincKE (Z. physiol. Chem., 1929, 182, 72—381;
d. A, 1926, 982).—The acid obtained by chromic
adid oxidation of githagenin in glacial acetic acid and
formulated as C28H420 5 is now, from an analysis of
its methyl ester, m. p. 206—207" [dioxirne, m. p. 200°
(decomp.)], shown to be CXH420c, a diketo-monobasic
acid containing a lactone ring. Pure githagenin can
kesublimed at 0-01 mm. at temperatures below 260°
ad is now formulated as CXH4404, a hydroxy-
ketolactone. (J. C. N. Vass.

Reproductive organs of plants. IH. Con-
stituents of the pollen-grains of the sugar-beet.
AKiesel and B. Rubin (Z. physiol. Chem., 1929,
1 241—250; cf. A., 1926, 440).—A quantitative
analysis of pollen grains from the sugar-beet gave
figues differing considerably from analyses made
sne years ago. The ether extract yielded 5-38%

crude fat ” which contained phosphorus equivalent

N2-6% of lecithin and about 30% of a hydrocarbon
«jresponding closely with heptacosane. The alcohol
extract following the ether extraction was treated

light petroleum and gave 5-54% of a material
containing 40% of lecithin. The phosphotungstic
aid precipitate of the aqueous extract of the residue
gae adenine and betaine (0-04% and 2-96% on
°riginal pollen) and traces of choline.
J. H. Birkinsiiaw.

Alkaloidal constituentof Artabotrysstiaveolens,
Blume. J. M. Maranon (Philippine J. Soi., 1929
«B, 259—265).—A physiologically active alkaloid,
irbotrine, C3sHEN 06, m. p. 187°, was isolated from
an extract of the bark of the stem and root of A.
BMveolens. The alkaloid is soluble in chloroform,
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alcohol, ether, and acetone; it is precipitated by the
usual alkaloid reagents, and gives colour reactions
with nitric acid and Frcihdc’s reagent.
B. W. Anderson.

Histology and microchemistry of the bark and
leaf of Artabotrys suaveolens, Blume. J. K.
Santos (Philippine J. Sci., 1929, 38, 269—280).—A
detailed description of the structure of A. suaveolens
is given. Microchemieal tests with gold chloride,
palladium chloride, and other reagents showed that
the alkaloid is located in the bark of the stem and
root, and is absent from the wood and leaf.

B. W. Anderson.

Glutelins. V. Glutelins of rye (Secale
cereate) and of barley (Jlordeum vulyare). E. A.
Csonka and D. B. Jones (J Biol. Chem., *1929, 82,
17—21).—Rye and barley flour respectively were
extracted with 50% alcohol containing 0-2% of sodium
hydroxide, and the filtered solutions adjusted to
Pa 6-8 with hydrochloric acid; after subjection to a
second similar treatment the precipitated proteins
were dissolved in 0-2% aqueous sodium hydroxide
and treated with ammonium sulphate; the rye
extract yielded a single glutelin and the barley
extract an a-glutelin precipitating at 1—3% satur-
ation with ammonium sulphate followed by a [3-glutelin
at 18% saturation. Figures are given for the nitrogen
distribution of the rye glutelin and of the a-glutelin
from barley, both of which resemble the a-glutelin
of wheat. C. R. Harington.

Symbiotic fungi of cereal seeds and their
relation to cereal proteins. S. L. Jodidi and J.
Peklo (J. Agric. Res., 1929, 38, 69—91).—A prol-
amine has been isolated both from English rye-
grass and from the symbiotic fungus identified as
*smuts ” which occurs on it. The percentages of
prolamine-nitrogen in the seed are 0-52 and 28-35
of the dry weight and total nitrogen, respectively.
The corresponding percentages in the fungi are 0-43
and 9-51, respectively. E. A Lunt.

Method for making aceto-carmine smears
permanent. B. McCrintock (Stain Tech., 1929,
4, 53—56).—Anthers are placed in a mixture of
| part acetic acid and 3 parts alcohol. The con-
tents of the anther are squeezed out on a slide in a
drop of Belling’s iron-aceto-carmine solution and a
cover-slip is placed over the drop. The slide is
heated for a second in a flame, this is repeated four
or five times. The slide is then placed in 10% acetic
acid and the cover-slip removed. The slide and the
cover-slip are then passed through the following
liquids : 1 part acetic acid+1 part alcohol; 1 part
acetic acid+3 parts alcohol; 1 part acetic acid+9
parts alcohol; absolute alcohol; 1 part xylene-j-1
part alcohol. The cover-slip is then replaced on the
slide in xylene-balsam. H. W. Dudley.

Staining fungal mycelium in wood sections.
K. St. G. Cartwright (Ann. Bot., 1929, 43, 412—
413).—A combination of safranine and picro-aniline-
blue was found to be satisfactory for differentiation
of the lignified walls and the fungus mycelium which
are stained red and blue, respectively.

P. G. Marshall.



858

Effect of partial decay on the alkali solubility
of wood. W. G. Campbell and J. Booth (Biochem.
J., 1929, 23, 566—572).—The effect of partial decay
caused by Tramdes serialis, Fr., on the wood of Sitka
spruce is typical of the “brown rot” type. The
effect of partial decay on the alkali solubility of the
wood of Sitka is of the same order as that produced
in the same species of wood by acid hydrolysis and
consequently it should be regarded as an acid
hydrolysis. S. S. ZILVA

Plant hsemagglutinins ; the navy bean. V.R.
Goddard and L. B. Mendel (J. Biol. Chem., 1929,
82, 447—463).—The defatted meal prepared from
the navy bean (Phaseolus communis) was extracted
with 3% sodium chloride solution; the dialysed and
filtered ®xtract was salted out with ammonium
sulphate and the solution of the precipitate again
dialysed and evaporated. The albumin so obtained
was non-toxic, and produced agglutination of rabbit’s
red blood-corpuscles (in 2-5% suspension in 0-S9%
sodium chloride solution) at a dilution of 1 : 6,000,000.
The agglutinating activity was reduced by the presence
of traces of egg-albumin and of blood-serum, or by
exposure of the protein to dilute hydrochloric acid
or to pepsin; it was increased by the presence of
sodium chloride. The general behaviour of the plant
agglutinin therefore resembles that of agglutinating
blood-sera, and suggests that the protein is itself the
agglutinating factor. C. R. Harington.

Acetone as a control substance for respiration
and gas analysis apparatus. T. 3L Carpenter,
E. L. Fox, and A. F. Sereque (J. Biol. Chem., 1929,
82, 335—343).—Acetone is recommended as an alter-
native to alcohol as a test substance for gas analysis
apparatus, and the technique of its employment is
described. C. R. Harington.

Anaerobiosis and the use of alkaline solutions
of pyrogallol. H. Nicol (Biochcm. J., 1929, 23,
324—326).—A study of the absorption by Rockwell’s
solution containing pyrogallol of oxygen from com-
mercial oxygen and from the atmosphere with the
production of carbon dioxide and carbon monoxide.

S. S. Zilva.

[Dialysis and extraction] apparatus. I1II.
H. J. Fuchs (Biochem. Z., 1929, 207, 405—409).—
The apparatus of Gutbier and Ottenstein (A., 1926,
647) is modified for rapid dialysis of physiological
solutions. In a second apparatus by attaching a
vacuum pump to a Soxhlet extraction apparatus, the
extraction is carried out at temperatures below the
b. p. of the extraction fluid.

P. W. Clutterbuck.

Micro-apparatus for conductivity measure-
ments in small volumes of liquid. 1. Remesov
(Biochem. Z., 1929, 207, 66—79).—The apparatus
described enables accurate conductivity measure-
ments at constant temperature to be carried out on
volumes of liquid (including biological fluids) as small
as 0-05 c.c. The method employed is a modification
of that of Kohlrausch. , W. McCartney.

BRITISH CHEMICAL ABSTRACTS.— A.

Preparation of micro-electrodes for measure-
ment of potential. J. Gickliiorn (Koll.-chem.
Bcili.,, 1929, 28, 252—258).—The essential features
of micro-electrodes suitable for measurements of
electrical potential in biochemical systems are dis-
cussed, and a method of preparing such clectrodes is
given. " E. S. Hedges.

Potential measurements. K. Umrath (Koll-
chem. Bcih., 1929, 28, 245—251).—A discussion of
the practical methods of measuring potential &
applied to biochemical systems, especially when the
potential varies with time. E. S. Hedges.

Foundations and limitations of biological pB
determinations. F. Leuthardt (Koll.-ehem. Beih,
1929, 28, 262—280).—Methods of measuring the
hydrogcn-ion concentration of cells and tissues are
summarised and the results discussed in connexion
with the influence of neutral salts and of buffer
mixtures. E. S. Hedges.

Dielectric constants. R. Fuarth (Koll.-chem.
Bcih., 1929, 28, 322—328)—Theoretical.
E. S. Hedges.
Relations of dielectric constants to physiology.
J. Gicklhorn (Koll.-chem. Beih., 1929, 28, 33—
332).—Some relations between dielectric constant and
other properties of molecular and colloidal solutions
are summarised. E. S. Hedges.

Methods of measuring dielectric constants
applicable to biology. R. Furth (Koll.-chem
Beih., 1929, 28, 314—322).—Whereas measurements
of dielectric constants are usually carried out on
insulating materials, the measurements required in
biology are on substances of relatively good electrical
conductivity. Only certain methods of measurement
are therefore applicable and a description of these
methods is given. Results are given for anumber of
substances present in animal and plant organisns.

E. S

Application of the iodometric method to the
determination of small amounts of aldoses. M
Macleod and R. Robison (Biochem. J., 1929, 23,
517—523).—Satisfactory results are obtained using
three to four times the theoretical quantity of iodine
with sodium carbonate as the’ alkali and allowing
the oxidation to proceed during 30 min. at 2L«
Under these conditions, the oxidation of dextrose is
complete, whilst Isevulose and sucrose are oxidised
only to a very small extent. Values obtained for
galactose, maltose, lactose, barium dextrosemono-
phosphate, barium Isevulosemonophosphate, and
barium laevulosediphosphate are also given. The
extent to which laevulose is oxidised by iodine in
presence of excess of sodium hydroxide is much
greater than can be explained by the Lobry de
Bruyn and van Ekenstein transformation, unless it is
assumed that the change from ketose to aldose is
largely increased owing to the rapid and continuous
removal of the latter by oxidation.  S. S. Zilva.

Determination of halogens in organic sub-
stances. W. Roman.—See this vol., 713.



