
BRITISH CHEMICAL ABSTRACTS

Foreword.
The “ A ” section of the abstracts, dealing with pure chemistry, will be issued to Fellows of the 

Chemical Society and other subscribers a t  the end of each m onth, whilst the “ B ” section, covering 
applied chemistry, will appear each week, and will be circulated along with the Journal of the Society of 
Chemical Industry  to members of th a t  Society and to special subscribers.

The price of the “ A ” and the “ B ” sections is £3 13s. 6d. each per annum, post free (including joint 
Index), bu t Fellows of the Chemical Society m ay obtain the “ B ” abstracts for £1 10s. OcL, whilst Members 
of the Society of Chemical Industry  m ay obtain the “ A ” abstracts for £2 Os. Od. [The yearly membership 
subscriptions are £3 Os. Od. in the case of the Chemical Society and £2 10s. Od. in the case of the Society of 
Chemical Industry.] Copies of “ A ” or “ B ” abstracts printed on one side of the paper, and suitable for 
filing purposes, m ay be obtained a t reasonable charges.

The general basis of classification adopted in the two sections is printed below. For the guidance of 
readers of “ A ” abstracts, i t  should be pointed out th a t abstracts of analytical papers m ay be found no t 
only a t  the end of each section as tabulated  below, bu t sometimes also, when the analytical method 
described has a very specialised object, in the body of the section, according to  the m aterial with which 
the analytical method deals. In  such cases there will be a  reference in the “ analytical ” portion to other 
abstracts of analytical interest appearing in  the same section.

A —PURE CHEMISTRY.

General, Physical, and Inorganic Chemistry.

Sub-atomics.
(а) Atomic spectra. Infra-red, visible, ultra-violet, X-ray

emission and absorption spectra, Zeeman and Stark 
effects, Compton effect.

(б) Electrical properties : Ionisation potentials of atoms,
photo-electric and thermionic effects.

(c) Properties of electrons and gaseous ions. Magnetic
properties.

(d) Isotopes—atomic weights.
(e) Radioactive processes.
( /)  Other sub-atomic processes.
(g) Theories of atomic structure and sub-atomic mechanism.
(h) Atomic dimensions (except in solid state).

M olecular Structure.
(a) Molecular spectra : Emission and absorption spectra of 

organic and inorganic substances. Fluorescence, 
luminescence, and phosphorescence. Raman effect, 

(ô) Ionisation potentials. Photo-electric effect with com
pounds.

(c) Conductivity. Dielectric constants. Dipole moment.
(d) Molecular volumes.
(c) Optical properties : Molecular refraction, dispersion, 

rotatory dispersion, optical activity, magnetic 
rotation.

(I) Theories of molecular structure. Valency, secondary 
valency, including co-ordination, electronic and mag
netic theories, constitutional formula: of inorganic 
substances.

(j) Molecular sizes and forces. Surface tension.
Crystal Structure.

(а) X-Ray examination.
(б) Crystal models.

B

(c) Magnetic and electrical properties of crystals : Piezo
electricity ; magnetostriction.

(d) Optical properties. Rotatory dispersion.
(e) Compressibility. Tensile strength.
( /) Mesomorphic state.

Physical Properties of Pure Substances (not included above).
(а) Molecular weights.
(б) Electrical constants : Conductance, thermoelectric

power, light sensitivity, etc. Magnetic susceptibility.
(c) Optical constants.
(d ) Thermal constants : Specific heats, heat of change of

state, boiling points, freezing points, transition points.
(e) Chemical constants.
(/) Pressures and volum es: Density, vapour pressure, 

coefficient of expansion, equations of state, theory of 
corresponding states.

(g) Compressibility.
(h) Viscosity; fluidity; plasticity.
(i) Diffusion.

Solutions and M ixtures.
(а) Gaseous mixtures, liquid mixtures (excluding dilute

solutions), solid solutions (including alloys), property- 
composition curves.

(б) Miscibility of liquids and of solids. Solubility of gases
and solids in liquids.

(c) Distribution phenomena: Partition, absorption, adsorp
tion, surface films, surface energy, membrane effects. 

(<i) Dilute solutions : (i) Non-electrolytic solutions; (ii)
Solutions of electrolytes. Colligative properties; 
non-colligative properties.

(e) Disperse systems. Preparation and properties of sus
pensions, emulsions, smokes, foams, sols, gels, jellies. 
Coagulation, peptisation, ageing, cataphoresis, imbibi
tion, etc.



C l a s s i f i c a t i o n  a n d  A r r a n g e m e n t  o f  A b s t r a c t s .

K inetic  Theory. Thermodynamics.
(а) Equilibrium in homogeneous system s; equilibrium,

dissociation, ionisation constants, activity coefficients, 
etc.

(б) Equilibrium in heterogeneous system s; uni-and multi-
component systems, phase rule.

(c) Thermochemistry.

Electrochemistry.
(a) Electrical conductance.
(b) Transport phenomena.
(c) Electrode and diffusion potentials; E .M .F ., concen

tration cells, etc.
(d) Polarisation, overvoltage, passivity, etc.
(c) Application of electrochemical methods.

Reactions.
(а) Velocity studies in (i) Homogeneous system s; (ii)

Heterogeneous systems.
(б) Catalysed reactions : (i) and (ii) as above.
(c) Electrode reactions.
(d) Photochemical reactions.
(e) Irradiated reactions.

N ew  M ethods of P reparing Substances arranged according to 
periodic table), etc.

Im proved Methods of Preparing Substances, etc.
A nalysis.
A ppara tu s.
Lecture Experim ents.
H istorical.

Geochemistry.

A liphatic.
Organic Chemistry.

Hydrocarbons.
Halogen, nitro-, and nitroso-derivatives.

Alcohols.
Ethers.
Alkyl salts.
Sulphur compounds, including sulphonic acids.

Acids.
Thio- and sulpho-acids.

Aldehydes.
Aldoximes.

Ketones and diketones.
Ketoximes.

Sugars, glucosides, and carbohydrates.
Amines.

Amino-alcohols.
Amino-acids.
Cyano-acids, thiocyano-acids.
Amino-aldeliydes and -ketones.

Amides (including cyanic, cyanuric, and thiocyanic acids). 
Nitriles, carbylamines, metallic cyanides.
Amidoximes, imino-ethers.
Diazo-compounds.
Phosphorus compounds.
Arsenic, antimony, boron, silicon, etc. compounds. 
Aliphatic organo-metallic compounds.

Homocyclic.
Hydrocarbons CnH 2n to C„H!n_ 6.

Halogen, nitroso-, and nitro-derivatives.
Sulphonic acids.

Hydrocarbons CDH 2n_ 8 to CnII2n_ D e r i v a t i v e s  under 
each.

Amines. Includes anilides, carbamides, thiocarbamides, and 
sulphonic acids.

Azoxy-compounds.
Azo- „
Hydrazo- „
Diazo- „
Diazoamino- „
Phenols. Aminophenols, tliiophenols, sulphides, sulphonic 

acids.
Alcohols.
Phenol-alcohols.
Acids. Sulphonic acids and hydrazines under each member. 
Aldehydes. Derivatives under each.
Ketones. „ ,, „

Diketones and oxyketones.
Quinones.
Camphor group.
Terpenes.
Ethereal oils.
Resins and balsams.
Bitter principles and indifferent substances.
Colouring matters (unclassified natural and artificial). 
Tannins.

Heterocyclic, etc.
Furan group.
Thiophen group (Se).
Bases : Nj, N2, Na, etc.
Alkaloids.
Phosphorus compounds.
As, Sb, Bi, B, Si compounds.
Organo-metallic compounds.
Proteins.

A n a lysis .
Biochemistry.

R espiration.
B lo o d :  Gases; constituents; reactions (hremolysis, anti-body 

formation, etc.).
Organs and their Proxim ate Constituents : Analytical data of 

constituents of organs : pure substances isolated from organs. 
Secretions : M ilk; lymph, etc.
E xcretions: Urine; freces; other excretions.
D iseases : Natural and experimental (in alphabetical order). 
M etabolism  : General; special; intermediary; fate of sub

stances in the animal body.
Physiological Action : Variation of physiological conditions;

action of drugs; toxicology.
E nzym es : General; specific.
M icro-organisms : yeasts, moulds, protozoa, bacteria. 
Hormones.
V itam ins.
Vegetable P hysio logy: General; reproduction and fertilis

ation ; respiration; grow th; proximate principles; diseases; 
poisons.

A nalysis.

B.—APPLIED CHEMISTRY.
I. General; Plant; Machinery. X III.

II. Fuel; Gas; Tar; Mineral Oils. X IV .
III. Organic Intermediates. XV.
IV. Dyestuffs. X V I.
V. Fibres; Textiles; Cellulose; Paper. X V II.

VI. Bleaching; Dyeing; Printing; Finishing. X V III.
V II. Acids; Alkalis; Salts; Noil-Metallic Elements. X IX .

V III. Glass; Ceramics. X X .
IX . Building Materials. X X I.

X . M etals; Metallurgy, including Electrometallurgy. X X II.
X I. Electrotcclinics. X X III.

X II. Fats; Oils; Waxes.

Paints; Pigments; Varnishes; Resins. 
Indiarubber.
Leather and Glue.
Agriculture.
Sugars; Starches; Gums. 
Fermentation Industries.
Foods.
Medicinal Substances ; Essential Oils. 
Photographic Materials and Processes. 
Explosives.
Sanitation; Water Purification.



BRITISH CHEMICAL ABSTRACTS
A .-P U R E  CHEMISTRY

JANUARY, 1931.

G eneral, P h y sica l, and In organ ic  C hem istry.
A bsolu te  in ten s ity  of th e  a u ro ra  line in  the 

n ig h t sky, an d  th e  n u m b e r  of a to m ic  tra n s itio n s  
re q u ire d  to  m a in ta in  it. ( L o r d )  R a y l e i g h  (Proc. 
Roy. Soc., 1930, A , 1 2 9 , 458—467).—The brightness 
of the green auroral line of the night sky, A 5577, is 
found to  be 3-2 x  10~5 candles per sq. m. The energy 
of emission is 6-4 ergs per sec. per sq. m., requiring 
for its maintenance 1-81 x lO 12 atomic transitions per 
sec. per sq. m. L. L. B ir c u m s h a w .

T ra n sv e rse  Z eem an  effect of th e  g reen  a u ro ra l  
line ; e x p e rim en ta l p ro o f of th e  ex istence of 
q u ad ru p o le  ra d ia tio n . R. F r e r ic h s  and J . S. 
Ca m p b e l l  (Physical Rev., 1930, [ii], 3 6 , 1460—1467; 
cf. Rubinowicz, A., 1930, 513, 653).—Since the 
existence of quadrupole radiation can be demon
strated from measurements of the transverse but not 
of the longitudinal Zeeman effect, the former for the 
green auroral line excited in a helium-oxygen mixture 
was photographed. Results are in complete agree
m ent with the theoretical predictions.

N. M. B l i g i i .
S p ec tra  of sev e ra l lo n g -p erio d  v a ria b le  s ta rs .

P. W. M e r r il l  and C. G. B u r w e l l  (Astropliys. J., 
1930, 7 1 , 285—335).—Hydrogen, F e i, F e n ,  M gi, 
Si i, M ni, Sr i i  (?), and I n i  (?) have been identified 
in the spectra of long-period variable stars of type 
Me and Se. L. S. T h e o b a l d .

F la sh in g  a fte rg lo w  in  a  d isch a rg e  tube. 
H. J . J . B r a d d ic k  (Nature, 1930, 1 2 6 , 725).—After 
passing a discharge from an induction coil a strong 
afterglow persisting several seconds lias been observed 
in a tube of pyrex glass with nickel electrodes. The 
afterglow is probably due to  the dissipation of charges 
on the walls of the tube. L. S. T h e o b a l d .

M ultip le  in te rfe ren ce  spec troscope. E. 
G eh rck e  and E. L au  (Physikal. Z., 1930, 3 1 , 973— 
974).—A multiple interference spectroscope of high 
resolving power is described in detail. The spectro
scope has revealed the fine structure of the mercury 
line a t 5461 A., and helium A 5876 A. is shown to 
consist of two lines separated by 0-33 A. The resolv
ing power of the instrum ent is approximately 2x10° 
and the instrum ent can be used for measuring the 
Doppler effect in spectral lines. W. R. Angus.

C o rre la tio n  of a to m ic  J  va lues a n d  m o lecu la r 
q u a n tu m  n u m b e rs , w ith  ap p lica tio n s to  halogen , 
a lk a lin e -ea r th  h y d rid e , an d  a lk a li m olecules.
R. S. M u l l ik e n  (Physical Rev., 1930, [ii], 3 6 , 1440— 
1450; cf. Wigner and Witmer, A., 1929, 117).— 
Theoretical. Rules are deduced for determining

certain quantum  relations for the molecular states 
resulting from the union of two atoms with specified 
J  values, for cases of strong L ,S  coupling. Examples 
are considered, and the difficulties of extending the 
method to cases of weak coupling are discussed. 
Electron configurations and dissociation products 
are examined for the halogen molecules, and the 
analogies and differences of spectra for the halogens, 
alkali and alkaline-earth metals are interpreted in 
terms of electron configurations. N. M. B l i g h .

O scilla tin g  a rc  in  sp ec tro ch em ica l ana lysis .
E. Z. S t o w e l l  and W. S. H u x f o r d  (Physical Rev., 
1930, [ii], 3 6 , 1348—1351 ; cf. A., 1929, 1359).—I t  is 
shown th a t the alkaline-earth metals bu t not the 
alkali metals will allow radio-frequency oscillations 
to  be generated across an arc in hydrogen. Spectra 
were photographed of the two groups of elements 
when burned in the hydrogen arc, and the intensi
fication and reduction of the lines of various elements 
are described. The effect of minute additions of 
magnesium in largo amounts of rubidium and sodium 
is described, and from the oscillations produced a 
method for determining the content of magnesium 
is indicated (cf. Crew, A., 1929, 366; Duffendack, 
A., 1930, 2). N. M . B l i g h .

G en era l e lec tric  ty p e  S - l  la m p  as  a  sp ec tro 
scopic source . D . D o o l e y  (Physical Rev., 1930, 
[ii], 3 6 , 1476—1479).—The lamp is a  300-watt 
alternating-current tungsten-m ercury arc in argon. 
Spectrograms were obtained of radiation from the 
lamp and also when hydrogen, helium, neon, or carbon 
dioxide was substituted for argon, with and without 
a small amount of mercury. In  nitrogen alone the 
second positive bands were greatly modified ; hydrogen 
with mercury showed the mercury hydride bands, 
and carbon dioxide showed the third positive bands.

N. M. B l i g h .
C onditions fo r in itia tio n  of e lec trodeless d is 

ch a rg es  in  gases. N. T. G o r d o n  and S. D u s h m a n  
(Physical Rev., 1929, [ii], 3 3 , 632).—The minimum 
current through a copper coil which is sufficient to 
s ta rt a glow in a bulb placed inside the coil when this 
is supplied with high-frequency current from a 
vacuum tube oscillator has been determined a t 
various gas pressures (0-1—40 mm.) and frequencies 
for neon, helium, and oxygen. For each frequency 
there exists a  critical pressure a t which the current 
required to  initiate the glow is a minimum. A 
parallelism with positive column discharges exists.

L. S . T h e o b a l d .
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F o rm a tio n  of M H  m o le c u le s ; effects of 
H  a to m  on M  a to m . R. S. M u l l i k e n  (Physical 
Rev., 1929, [ii], 33, 285—2S6).—Observed electronic 
states of diatomic hydride molecules (CH, NH, OH, 
MgH, etc.) can be derived from unexcited H  and 
familiar low-energy states of M atoms. The observed 
states and Av intervals in 2P  or 3P  states of such MH 
molecules indicate th a t the effects of the I i  on the M 
atom are confined to  the following effects : (i) the 
couplings between lr vectors of M atom  outer electrons 
to  give a resultant I are broken down by the field of 
the H  nucleus, (ii) the uncoupled vectors lr are 
separately space-quantised with reference to  the 
electric axis, (iii) the electron of the H  atom takes its 
place with the M electrons, and (iv) the original 
couplings of sT vectors are often broken down.

L. S. T h e o b a l d .
Influence of s l i t  w id th  on th e  in te n s ity  d is t r i 

b u tio n  in  sp e c tra l lin es. P. H. v a n  C i t t e r t  
(Z. Physik, 1930, 65, 547—563).—The expression for 
the intensity a t any point in  the focal plane of the 
telescope for an infinitely narrow collimator slit is 
integrated across the width of the slit to  determine 
the intensity distribution in an  actual spectral line. 
Three cases are distinguished, viz., when radiation 
falls on the collimator slit from (i) an  incoherent 
unfocussed sourco, (ii) a coherent unfocussed source, 
and (iii) a coherent focussed source. In  (i) a  maximum 
brightness of the centre of the speotral lino occurs 
when the product of the slit width, in wave-lengths, 
and the angular aperture of the collimator equals 
u n ity ; the slit width should, in practice, be less than  
this. In  (ii), the spectral line becomes double when 
the above product equal two, and the incident beam 
just fills the collimator lens. The spectroscope is 
most efficient when the slit width and the angular 
w idth of the incident beam have approximately three 
quarters these limiting values. In  (iii) an indefinite 
condenser focus complicates the calculation, bu t the 
results of (ii) apply approximately.

A. B. D. C a s s i e .
T lieo rv  of com p lex  sp ec tra . E . U. C o n d o n  

(Physical"Rev., 1930, [ii], 36, 1121— 1133).—Mainly 
mathematical. The work of Slater is extended (cf. 
A., 1930, 126) and it is shown th a t the assignment of 
definite electron configurations to spectral terms is an 
approximation, having meaning only when the multi- 
plet systems of the several configurations are widely 
separated. The effect of including spin terms is 
outlined. Non-diagonal m atrix elements for the 
A’-electron problem are reduced to corresponding 
elements for the two-electron problem, and the results 
are applied to the theory of two-electron jumps.

N. M. B l i g h .
P rin c ip le  of id en tity  an d  th e  exc lusion  of 

q u a n tu m  s ta te s . G. N. L e w i s  (Physical Rev., 1930, 
[ii], 36, 1144—1153).—Theoretical. Considerations 
are presented to show th a t all exclusion rules of 
quantum  states, of which rules Pauli’s was the 
prototype, are direct m athem atical consequences of 
quantum  mechanics when full consideration is given 
to  the identity of certain elementary particles. The 
assumption th a t a system of two bodies, both having 
th e  same mechanical and electrical properties, would 
show the same behaviour gave rise to  the Gibbs-

Einstein paradox of the change of entropy on mixing 
two gases continuously approaching complete identity, 
and m ust bo abandoned in  favour of a distinction 
of identical and quasi-identical particles. The new 
m athem atical condition of complete identity, operat
ing w ith the wave equation and its boundary con
ditions, gives rise to  the empirically obtained exclusion 
laws. The method is applied to the rotational states 
of monatomic and diatomic gases. The influence of 
spin is discussed. N. M. B l i g h .

P a ssa g e  of a n  e lec tric  d isch a rg e  th ro u g h  g ases .
J .  B. S e t h  and B. M o k a n d  (Nature, 1930, 126, 
80S).—The effect previously observed with air 
(A., 1928, 107) has been extended to hydrogen, 
oxygen, nitrogen, carbon dioxide, and chlorine with 
nearly similar results. For a fixed P.O. the amount 
of shift of the interference fringes varies with pressure 
to  a  maximum which is different for different gases 
and voltages. The effect is greatest in carbon 
dioxide and least in hydrogen. The shift and pressure 
change can be observed a t the ordinary pressure with 
no visible glow when long electrodes reaching the 
end of the light beam are used. T hat the effect is 
due to  the pushing away of gas from the discharge 
can be demonstrated by means of lycopodium powder.

L. S. T h e o b a l d .
E n erg y  levels of a to m s  in  a n  e lec tric  field. 

J .  S. F o s t e r  (Nature, 1930, 126, 845).—The con
clusions of Isliida (A., 1930, 1327) are discussed.

L. S. T h e o b a l d .
In ten s itie s  an d  s u m m a tio n  ru le s  fo r q u a d ru -  

po le m u ltip le ts . A. R t ib in o w ic z  (Z. Physik, 1930, 
65, 662—676).—Theoretical. Radiation transitions 
can occur only between dipoles possessing “ proper ” 
functions of opposite symmetry, whereas quadrupoles 
m ust have “ proper ” functions of like symmetry. 
Thus, lines due to  transitions between dipoles and 
between quadrupoles must be distinct. Relative 
transition probabilities for quadrupole multiplets are 
determined, and from them a summation rule is 
shown to exist. Examples are the O n  multiplets, 
2Z>—2P , and GD —6S, and the Fe i i  m ultiplets, 
4P —4<3, found in stellar spectra. A. B. D. C a s s i e .

E vidence fo r q u ad rip o le  ra d ia tio n . E. SEGRh 
(Nature, 1930, 126, S82).—The transverse Zeeman 
effect of the 4642-17—4641-5S potassium doublet, 
which is a  S — >D combination, has been observed. 
The Zeeman pattern  agrees with the predictions of 
Rubinowicz for quadripole and not dipole radiation.

L. S. T h e o b a l d .
S p e c tra  in  condensed  d isch a rg es . J . W. B e a m s  

(Physical Rev., 1929, [ii], 33, 1086).—The light 
em itted by an electric spark between metallic elec
trodes in air together w ith th a t emerging from con
densed discharges at low pressures has been investig
ated by the rotating-m irror method. Photographs 
of single discharges have been obtained. The 
velocities of propagation of the luminosity of metallic 
vapours in the spark have been measured. The air 
lines appeared first, followed successively by the 
spark and the arc lines of the metal. The spark 
probably appeals first as a narrow thread and then  
expands rapidly during its initial stage.

L. S. T h e o b a l d .
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E xisten ce  of a  “ re so n an ce  t im e  " o r a  t im e - la g  
in  l ig h t em issio n . H. T. W o l f f  (Z. Physik, 1930, 
65, 730—733).—I t  is shown th a t where it is necessary 
to  assume the presence of a facling-out period 
(“ Abklingzeit ” ), a time-lag (“ Venveilzeit ” ) need 
not also bo required. An experiment w-hich definitely 
shows the existence of a fading-out time is given.

A. J .  M e e .
R efrac tio n  of X -ray s  fo r th e  d e te rm in a tio n  of 

th e  specific ch a rg e  of th e  e lec tron . H. E. S t a t js s  
(Physical llev., 1930, [ii], 36, 1101— 1108).—W ith 
the view of correcting discrepancies in existing values 
of e/m, a method depending on the refraction of 
X-rays by a prism is described. For crystalline 
quartz of density 2-6480 g./cm.3 the value of 1— g 
was determined for the X ax and radiation of 
molybdenum as l-SOApO-OOl X  10~° and l-436±
0-001X 10~®, respectively. Using the absolute X-ray 
wave-lengths of Bearden (cf. A., 1929, 984) and of 
Cork (cf. A., 1930, 1079), the calculated values of 
e/m were found to  lie between those given by spectro
scopic and deflexion methods. N .  M .  B l i g h .

X -R ay sc a tte r in g  coefficient a s  a  fu n c tio n  of 
w av e-len g th  an d  a to m ic  n u m b er. E . N. C o a d e  
(Physical Eev., 1930, [ii], 36, 1109—1115).—W ith an 
improved form of the apparatus of Mertz (cf. A., 
1927, 83) the mass scattering coefficients for gold, tin, 
silver, iron, and carbon were compared w-ith those of 
aluminium for the wave-length range 0-48—1-09 A., 
by collecting the scattered radiation in an ionisation 
chamber surrounding the scatterer on one side. The 
prim ary beam consisted of characteristic fluorescence 
radiation excited in radiators of tin , silver, molyb
denum, and selenium by a water-cooled tungsten 
tube. Results obtained are tabulated, and are 
transformed into absolute scattering coefficients, 
which are plotted against wave-lengths.

N .  M . B l i g h .
A to m ic  sc a tte r in g  p o w ers  of n ickel, copper, 

an d  iro n  fo r v ar io u s  w av e-len g th s . R. W. G. 
W y c k o f f  (Physical Rev., 1 9 3 0 ,  [ii], 3 6 ,  1 1 1 6 — 1 1 2 0 ;  
cf. A., 1 9 3 0 ,  655; Armstrong, A., 1 9 2 9 ,  1 3 5 4 ) .— 
Using the methods previously described, the atomic 
scattering powers were measured for the atoms in 
nickel, copper, and iron reflecting the K<x lines of 
molybdenum, copper, nickel, and iron, and show th a t 
the scattering power of an atom passes through a 
minimum a t  its X  absorption limit to  a maximum a t 
or near its resonance wave-length. The atomic 
F  curves of the nickel atom in the m etal and its oxide 
are practically identical. N .  M . B l i g h .

X -R ay an o m alo u s  d isp e rs io n  in  th e  re g io n  of 
th e  L  se r ie s  of p la tin u m . E. D e r s h e m  (Physical 
Rev., 1929, [ii], 33, 120; cf. A., 1929, 747).—The 
indices of refraction of platinum  in the neighbourhood 
of its L  absorption limits have been measured by the 
to tal reflexion method. One depression in the curve 
obtained by plotting 1—^ = 8  against A shows lowered 
values of S a t a  wave-length corresponding with the 
mean of the wave-lengths of the  L t and L n  limits and 
another a t the Lin  limit. Different surfaces of the 
same m aterial m ay have indices of refraction which 
are markedly different. L. S. T h e o b a l d .

P o sitio n  a n d  s tru c tu re  of th e  m od ified  line of 
th e  sp e c tru m  of sc a tte re d  X -rays. F. L. N u t t i n g  
(Physical Rev., 1930, [ii], 36, 1267—1272).—Measure
ments were made of the shift in wave-length of 
scattered X-rays by  a photographic method for 
molybdenum X-radiations scattered by a paraffin 
block, and by a single-crystal ionisation method for 
scattering by graphite. Photomicrographic analysis 
for the shift of the centre of gravity of the lines and of 
the  peaks gave hjmc 0-02305 and 0-02374 A., respec
tively. Some error m ay be due to  the K y  line. The 
average value from the ionisation curves was 0-02404-
0-00024 A., in good agreement w ith the theoretical 
value, 0-02422 A. The value and the fine structure 
of the modified line reported by Davis and Purks 
(cf. A., 1929, 986) are not supported. N. M. B l i g h .

R elative  in ten s itie s  of X -ray  lin es  in  th e  ta n ta 
lu m  L  sp ec tru m . V. H i c k s  (Physical Rev., 1930, 
[ii], 36, 1273— 1284).—Special precautions are
described for an investigation of the relative intensities 
of 17 lines in the L  spectrum of tantalum , using the 
ionising spectrometer. The results for lines of small 
wave-length separation agree well with those of 
Allison and Armstrong (cf. A., 1925, ii, 1015) on 
tungsten, and their qualitative estimates for lines of 
longer wave-length. The assumption th a t the ionis
ation currents produced are proportional to  the 
relative intensities is supported by Compton (cf. A., 
1930, 138). If the v4 correction, indicated by quan
tum  mechanics, is made to  the intensities a t high 
voltage the summation rules are approximately valid 
except for lines having the initial state L v

N .  M. B l i g h .
R ela tio n  betw een  con tinuous an d  line sp e c tra  

of X -ray s  fro m  th in  ta rg e ts . D. L. W e b s t e r  and 
W. W. H a n s e n  (Physical Rev., 1929, [ii], 33, 635— 
636).—X-Electron ionisation by cathode-ray impact 
has a continuous-spectrum counterpart in the emission 
of a quantum  of any frequency above the  K  limit. 
For thick targets of silver, the ratio of the probability 
of the former to  the la tter process appears to be 
constant, whilst for thin targets the same constancy 
probably holds, but is subject to  -wider limits of error. 
The calculated probability of the continuous-spectrum 
process is approximately proportional to  the Xa-line 
intensities between 25 and 85 kilovolts, furnishing 
additional evidence th a t the ratio is constant for thin 
targets. L. S. T h e o b a l d .

In te n s itie s  of g en e ra l X -rad ia tio n  p roceed ing  
fro m  a n  a to m  in  d iffe ren t d irec tions. W. D u a n e  
and J . C . H u d s o n  (Physical Rev., 1929, [ii], 33, 635). 
—The radiation projected forward a t an angle of 45° 
from the direction of motion of a  homogeneous stream 
of electrons impinging on the atoms of mercury 
vapour is approximately twice as intense as th a t 
projected backward at an angle of 135° from the same 
direction. B. S. T h e o b a l d .

F in e  s tru c tu re  of sca tte red  X -rays. D. M i t 
c h e l l  and B. D a v i s  (Physical Rev., 1929, [ii], 33, 
292).—Four lines attributed to Mo-Xa have been 
found in the  scattering of Mo-Xa rays from aluminium. 
Two of these are shifted lines corresponding with 
approximately 2-3 and 5-6 X from Mo-Xaj. Two of
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the aluminium absorption limits are given as 57 i  6 
and 136±6 equivalent volts. L. S. T h e o b a l d .

X -R ay sp ec tro sco p ic  m e a su re m e n ts  of th e  
L  ab so rp tio n  of e lem en ts  b etw een  74, tu n g sten , 
an d  92, u ra n iu m . A. S a n d s t r o m  (Z. Physilc, 1930, 
65, 632—655).—The three L  levels for the elements 
from tungsten to  bism uth and from thorium to 
uranium were determined with a Siegbahn tube 
spectrometer. Absorption edges are most clearly 
defined when the intensity difference between wave
lengths a t equal but opposite distances from the edge 
is greatest. This, with the Jonsson’s absorption law 
(Diss., Uppsala, 1928), determines the thickness 
of the most efficient absorbing layer for each element. 
These layers were prepared in three ways : (i) by 
pouring an emulsion of the element and cellulose 
lacquer on to  a glass plate, (ii) by distillation and 
subsequent deposition on an aluminium foil 6  ¡a thick, 
and (iii) by sputtering. The edges were examined 
photometrically, and some absorption lines were 
detected. The results are discussed, and compared 
with those of other workers. Their deviation from 
Moseley’s linear law, due to  the presence of outer 
electron shells, is noted. A. B. D. C a s s i e .

S tru c tu re  of /{ -rad ia tio n  in  th e  u ltra -so f t 
X -ray  reg io n . M. S o d e r m a n  (Z. Physik, 1930, 
65, 656—661).—Recent measurements on ‘X-ray 
lines in the region 49—115 A ., where optical measure
ments have been made, are described. The photo
graphic plate was examined with a microphotometer, 
using a slit width corresponding with 0-08— 0-2 A. 
The i ta  X -ray lines obtained with carbon, boron, and 
beryllium are broad compared with the optical lines 
obtained from a condensed spark. This broadening 
is not due to satellites, but m ay be due to  the use of 
solids in obtaining the X -ray photographs, as com
pared with the gaseous atoms or ions which are 
effective in producing the quenched spark.

A. B. D. Ca s s i e .
X -R ay s p e c tra  of gases. If  S e rie s  of k ry p to n  

an d  of xenon. A. D a u v t l l ie r  (Compt. rend., 1930, 
191, 937—939).—The gaseous anticathode method 
was used, the pressure being regulated by an oil- 
mercury manometer adjusted so th a t the volume of 
the anticathode was of the order of 10 c.c., i.e., about 
15 cm. of mercury for krypton a t 45 kilovolts and 
xenon at 60 kilovolts. The values oya, 978 and 417, 
and p 875 and 360 found for 36 K r ancf 54 X, respec
tively, are in accord with theoretical predictions. 
Owing to the feeble dispersion, the Py and axa2 
doublets cannot easily be distinguished, and the 
continuous spectrum is too feeble to  enable the limits 
of energy distribution to  be defined. J . G r a n t .

N ew  b a n d s  in  th e  seco n d ary  sp e c tru m  of 
h y drogen . G. S. M o n k  and A. E. E l o  (Physical 
Rev., 1929, [ii], 33, 114).—Using the electronic and 
vibrational levels associated with the Balmer lines, 
the wave-numbers of the remaining lines of the band 
groups have been computed and compared with lines 
already measured. Only Q branches are present. 
Bands attributable to the H 3 molecule have been 
found in some new measurements and are discussed.

L. S. T h e o b a l d .

D isp lacem en t of h y d ro g en  te rm s  in  in ten se  
e lec tric  fields. C. L a n c z o s  (Z. Physik, 1930, 65, 
431—455).—Theoretical. The method of direct 
asymptotic investigation of the wave functions for 
the Stark effect in intense fields is applied in improved 
form to a determination of proper values. A closed 
formula is deduced for these proper values in place 
of the older successive approxhnations, which become 
divergent with increasing field intensity.

A. B. D. Ca s s i e .
M olecu la r s ta te s  of h y d ro g en  w ith  tw o  excited  

e lec tro n s. W. W e i z e l  (Z. Physik, 1930, 65, 456— 
463).—The two hydrogen molecular terms X  and 3 lK  
cannot, on account of the angular momenta which 
show coupling, be associated with a molecule con
taining a Isa electron. These terms m ay coincide 
w ith (2p)a21S and 2pa3pa1S, respectively.

A. B. D. C a s s i e .
C ontinuous sp e c tru m  of hydro g en . J . K a p l a n  

(Physical Rev., 1929, [ii], 33, 638—639).—A dis
cussion. L. S. T h e o b a l d .

R ela tiv ity  se p a ra tio n  of sp e c tra l lin es  of h y d ro 
gen-like a to m s in  p a ra lle l  an d  c ro ssed  e lec tric  
an d  m ag n e tic  fields. D. P. R. C h a u d h u r i  (Z. 
Physik, 1930,65, 824—829; cf. Sen, A., 1929,1115).— 
The calculation of Sen is extended, taking into account 
the small relativity effect for very weak fields. The 
separation of the H tt lines in weak parallel fields is 
calculated. Owing to  the complexity of the calcula
tion, only the Lyman lines can be considered for 
crossed fields. For these lines the intensity of the 
split lines is easily obtained. For H a lines in parallel 
fields of strength 104 volts and 104 gauss, the rela- 
tivistic separation of some lines is of the order of
0-008 A., whilst for the first Lyman line in crossed 
fields the relativity effect results only in a displace
ment of the line, which is approximately fifty times 
as great as this. A. J. M e e .

N u m eric a l ca lcu la tio n  of th e  2 S  te rm s  of 
o rth o - an d  p a r-h e liu m . E. A. H y l l e r a a s  and
B. U n d h e i m  (Z. Physik, 1930, 65, 759— 772).— An 
accurate calculation of the ground term of ortho- 
helium and the 2S  terms of par-helium is carried out. 
The calculated figure shows almost complete agree
ment -with the experimental value (cf. A., 1930, 1487). 
The effective quantum  number is 1-689. For par- 
helium, the difference between the observed and the 
calculated values amounts to  0-7% of the energy 
associated with the “ light electron,” or 0-05% of the 
to tal energy. Expressed otherwise, the effective 
quantum  number is calculated to  be 1-85S, as against
1-851 for the experimental value. A. J . M e e .

L ife-period  of exc ited  h e liu m  a to m s  an d  a 
d ire c t m e th o d  of d e te rm in in g  th e  d iffusion  
coefficient of ex c ited  a to m s. E .  E b b i n g  h a t js  
(Ann. Physik, 1930, [v], 7, 267—292; cf. Meissner 
and Graffunder, A., 1928, 212).—Experiments are 
described from which, by determining the absorption 
of light by helium atoms in the 23»S'1 state  a t known 
intervals of time after their excitation, the rate of 
decay of the excited atoms and their rate of diffusion 
can be calculated. The diffusion coefficient a t the 
ordinary tem perature and 1 mm. pressure is 400 cm.2 
per sec., which gives 4-5 x lO -8 cm. as the effective
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diameter of the excited atom, assuming th a t of the 
normal atom to be 2-5 x lO -8 cm. The degradation 
of the excited atoms occurs only by collisions of the 
second kind, and in the conditions of these experi
ments only collisions with the walls of the tube are 
effective. F . L. U s h e r .

B an d  sp e c tru m  of H e2 in  s te lla r  spec tra .
0 . S t r u v e  and A. C h r i s t y  (Astrophys. J ., 1930, 71, 
277—282).—An examination of the spectrum of 88 y  
Pegasi shows th a t whilst several coincidences are 
present, the band spectrum of the helium molecule is 
not sufficiently strong to appear in this star.

L. S. T h e o b a l d .
S eries  re la tio n sh ip s  in  B e I. R. F. P a t o n  and 

R. E. N u s b a u m  (Physical Rev., 1929, [ii], 33, 1093; 
cf. A., 1929, 226).—W ith higher resolution and a low- 
pressure arc the beryllium line a t 4553-07 A. lias been 
resolved from the barium line a t 4554±1 A. in the 
furnace spectrum of beryllium. L. S. T h e o b a l d .

A rc sp e c tru m  of ca rb o n  C I. F. P a s c h e n  and
G. K r u g e r  (Ann. Physik, 1930, [v], 7, 1— 8).—C l 
spectral lines and series have been measured. The 
fundamental (2p)2 3P 2,i ,o term is the lim it of three 
series of strong lines : from the terms 2pns3P 2,i,o 
there result a series of P P ' groups of which the first 
three only are fully resolved; the terms 2jjno3P 3)2,1 
yield narrow groups of strong lines of which the first 
three are resolved, the remainder being characterised 
by diffuse lines; the terms 2pnd3P z.h0 yield with the 
fundamental term partly  resolved groups, each value 
of n  corresponding always with three adjacent groups 
of lines in the sequence 1, 2, 3, from the longer wave
lengths. Most members of series 2 have been 
observed, and the value of (2p)2 3P 2 is 90,836 ¿ 1 0  
(11,212 volts). The fundamental term (2p)31D2 is 
the limit of a t least four series, viz., 2pnd1F 3, 2pndlP v  
2pnd1D v  and 2pnFlP 1; a term  nX , in which n = 5, 
is probably the continuation of the first of these, and 
gives very strong lines which for a given value of n 
lie close together in the sequence 1, 5, 2, 3, 4 from the 
longer wave-length region. The third of these four 
series yields the strongest lines, and gives for (2p)2 1D2 
the value 80,686^3 (99,588 volts). The fundamental 
term (2p)21S0 is the limit of a series having the terms 
2pnsxP 1, from which the value of (2p)21i80=69,231 ¿ 3  
(85,449 volts). Of the series derived from the term 
2pndlP v  only the first line, n —3, has been observed. 
Fowler and Selwyn’s values (A., 1928, 450) of —139 
and —626 for the triplet and single terms are corrected.

H. F. G i l l b e .
M etastab le  s ta te s  of a to m ic  n itro g en . K. T. 

C o m p t o n  and J . C. B o y c e  (Physical Rev., 1929, [ii], 
33, 115).—The analysis of near-visible lines made by 
Iviess has been extended to  give almost the entire 
spectral structure predicted by the H und theory. 
The “ ground ” state 2p xS  has a term  value of about 
117,345; the next lowest states, which are metastable, 
are 2p2Dza and 2p2P 1>2 about 98,143 and 88,537, 
respectively. The energies of the active nitrogen 
states are 2-37 and 3-56 volts, which are the energies 
of the entities in active nitrogen found necessary by 
Kaplan and Cario to  account for the production of 
the afterglow by excitation of the 3S  metastable

molecules, and for excitation of other spectra in 
active nitrogen. L. S. T h e o b a l d .

A ctive n itro g en . J . K a p l a n  (Physical Rev.,
1929, [ii], 33, 638).—The fact th a t the bands arising 
on the B n  level are the most intense in the nitrogen 
afterglow can be accounted for by the recombination 
between two normal atoms to  form a metastable 
molecule possessing 9-1 volts and then the subsequent 
excitation of this molecule by an atom in the ~D 
state. ' L. S. T h e o b a l d .

D ecay of th e  sp e c tru m  of th e  a fte rg low  of 
n itro g en  m ix ed  w ith  a rg o n . A. G. W o r t h i n g  
and H. E. W a y  (Physical Rev., 1929, [ii], 33, 1086).— 
Three spectrograms of the afterglow in succeeding 
stages have been obtained with periodic discharges in 
a mixture of 99% of argon and 1% of nitrogen at 
about 2 cm. pressure. The early stage shows a 
maximum in the orange sequence for the 8— >-4 
vibrational transition and in the red sequence for the
8— ->5 and the 4---->1 transitions; the third stage
shows maxima for the 11— >7, 9— >-5, and 9— ->6 
transitions, whilst the second stage shows an inter
mediate shift. W ith time the afterglow spectrum 
appears to approach th a t in pure nitrogen.

L. S. T h e o b a l d .
O an d  N  sp e c tra  in  th e  ex tre m e  u ltra-v io le t.

D. C. S h e l d o n  (Physical Rev., 1929, [ii], 33, 267).— 
Using the method of grazing incidence with a concave 
speculum metal grating, spectra for 0  and N have 
been observed down to 225 A. L. S. T h e o b a l d .

R ed  co ro n al line in  oxygen. J . J . H o p e i e l d  
(Nature, 1930, 126, 846).—The nebular lines 6300 
and 6364 A ., as well as the strong line 6374-29 A., 
have been identified in the spectrum of oxygen. The 
last line appears to be identical with the red coronal 
line 6374-2. This is supported by the fact th a t the 
line occurs in an isolated position in the oxygen 
spectrum only when lines of 0  i are present. Strong 
evidence of the presence of oxygen in the sun’s corona
is thus afforded. L. S. T h e o b a l d .

B an d  sp e c tru m  of fluorine. H. G. G a l e  and
G. S. M o n k  (Physical Rev., 1929, [ii], 33, 114— 
115).—The bands consist of P, Q, and Ii branches 
with alternate weak and strong lines in each branch; 
the Q branch is about twice as strong as the other 
two. The bands a t u= 16,378-8, 17,439-5, 15,337-6, 
17,075-0, and 18,550-0 have been analysed either 
partly  or completely. There are strong perturbations 
in all bands in both frequency and intensity. The 
bands are probably of the XS — >XP  type. The ratio 
of intensity of weak to  strong lines is about 1 : 3, 
indicating th a t the fluorine atom possesses a nuclear 
spin of one half. L. S. T h e o b a l d .

E x c ita tio n  func tions in  th e  neon sp ec tru m .
W. H a n l e  (Z. Physik, 1930, 65, 512—516).—The 
excitation functions of some red and yellow neon 
lines were measured. The large variation of intensity 
distribution with pressure is discussed.

A. B. D. Ca s s i e .
D isch a rg es in  neon. P. J o h n s o n  (Phil. Mag.,

1930, [vii], 10, 921—931).—The relationship between
E.M .F . and current in high-frequency discharges 
through neon has been determined by Townsend and
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Nethercot’s method (A., 1929, 4S2). As in the case 
of nitrogen, the mean force in the luminous column 
of a liigh-frcquency discharge in neon is independent 
of tho current in the tube for 1— 10 milliamp. and of 
the wave-length of the oscillator from 30 to 120 m. The 
force in tho uniform column of a direct-current dis
charge has substantially tho same value as the above. 
The mean force X  in the high-frequency discharge 
increases linearly with the pressure p  above values of 
the latter of 10 mm., but a t a little below this value 
the ratio X /p  increases with fall of pressure. Addition 
of 1% of helium increases by 6 or 7% the electric 
force required to maintain the ‘current. Neon can 
be satisfactorily tested for impurities by observing 
the spectrum of a high-frequency discharge in a wide 
tube containing the gas a t high pressure.

M. S. Burr.
E x tre m e  u ltra -v io le t sp e c tra  of neon  an d  a rg o n  

ex c ited  b y  e lec tro d eless  r in g  d isch arg e . K . T.
C o m p t o n , J. C. B o y c e , and J . L. N i c k e r s o n  (Physical 
Rev., 1929, [ii], 33, 1085; cf. A., 1929, 1359).—The 
electrodeless discharge brings out higher stages of 
excitation than  do the controlled electron impacts. 
The ionisation potential found for Ne n i  is 511,700 v 
and tho higher limits occur a t 545,350 and 566,517, 
approximately. Metastable singlet states are about 
22,300 and 52,250 above tho low trip let state. Two 
triplet series of three members each and one singlet 
series of two are found together with the low quintu
plet state and the low states associated with the 
higher limits. All predicted a —b lines are found. 
The ionisation limit of A h i  is 329,476 v. The a —b 
lines of Ne IV  and A r v  are strong, whilst those of 
Ne v  or A V aro too weak to be identified.

L . S .  T h e o b a l d .
N ew  te rm s  in  th e  sp e c tru m  of A11. R. F. 

P a t o n  and W. D. L a n s i n g  (Physical Rev., 1929, [ii], 
33, 1099; cf. A., 1929, 1206).—The vacuum furnace 
spectrum of aluminium gives lines of tho sharp and 
diffuse series in  both absorption and emission; in 
addition, the well-known lines 3057-15 and 3050-07 
appeared in emission a t the same tem perature as the 
first lines of the diffuse series. These lines, together 
with a weaker one a t 3060-20, are assigned to  the 
transition 32P —3p12D, where the latter term  arises 
from the configuration 3s3p2. A pair observed by 
Sawyer and Paschen a t 1910-91 and 1906-57 are 
assigned to  the transition 32p —3px -S. The term 
values, based on the XS 0 s tate of the A1 i i  core, are 
3p' 2Z>,=15.46S, 3p' 2D2=15,504, and 3»' 2S ,=
-416b?. L . S. T h e o b a l d *

N ew  re so n an ce  se r ie s  of su lp h u r  vap o u r. 
J . G enard (Bull. Acad. roy. Belg., 1930, [v], 16, 
923—930).—The fluorescence spectrum of sulphur 
vapour, em itted a t 600° and 2 mm. pressure, when 
exoited by a copper arc, has been studied. The series 
excited by the lines 3248, 3274, and 3287 A. consist 
of 21, 17, and 17 lines, respectively, of ranges 3032— 
5086, 3060—4567, and 3069—4602 A. The lines of 
the  second series appear to  be triplets.

C. W. Gibby .
R ela tiv e  in ten s itie s  of lin es  in  a  g en e ra lised  

m u ltip le t of T i i i . H. E n g w i g h t  (Physical Rev., 
1929, [ii], 34, 541).—Measurements have been made on

the m ultiplets ff’P '—a4-D'[(3d)2]3d—4p of T in  and 
a2P '—a2D' together with their inter-system combin
ation lines, m any of which are strong. The quadru
plet, doublet, and their inter-system lines form a 
generalised multiplet. When an excitation correction 
corresponding with 3500° Abs. is applied tho total 
intensities of quadruplet to doublet have the theoretical 
ratio 2 :1 .  L. S. T h e o b a l d .

S p e c tra  of treb ly -io n ised  v an ad iu m , V IV , 
an d  q u ad ru p ly -io n ised  ch ro m iu m , C r v. H. E.
W h i t e  (Physical Rev., 1929, [ii], 33, 286).—The 
neutral atoms of vanadium and chromium contain 
five valency electrons, SdHs2, and six valency elec
trons, 3#4s, respectively. The removal of three 
electrons 3d4s2 from vanadium and four electrons 
3d34s from chromium gives two isoelectronic systems 
V rv  and C rv, the lowest energy levels of which are 
represented by the two remaining electrons 3d2. The 
spectra from these two systems should resemble those 
of neutral calcium, Sc n , and Ti h i ,  and extrapolations 
have led to tho identification of 30 energy levels in 
both V rv and Cr v. The strongest lines arise from 
combinations between 3P , 3D', 3F , 1P, 1£>', ^-Ffidip) 
and 3D, W(3d4s), and lS, 3P ',  1D, 3F ',  xO(3d)2. The 
voltages necessary to remove one 3d electron from 
tho normal state 3F 2(3d)2 of V rv  and C rv  to  the 
normal state 2D2(3d) of the atoms again ionised are 
approximately 48-2 and 72-4 volts, respectively.

L . S. T h e o b a l d .
P ro b e  an d  ra d ia tio n  m e a su re m e n ts  in  th e  

n o rm a l co p p er arc . W. B . N o t t i n g h a m  (Physical 
Rev., 1929, [ii], 33, 280).—W ith an increase in are 
current from 2-5 to  6-0 amp., the electron tem perature 
fell from 19,000° Abs. to  15,500° Abs. The average 
velocity is probably controlled by the electron trans
ition in the copper atom from the metastable D  level 
to  the 22P  level, involving energies of 2-14 and 2-4 
volts. L. S. T h e o b a l d .

M u ltip le ts  in  th e  sp e c tru m  of doubly-ion ised  
copper, Cu i n .  R. C. G ib b s  and A. M. V i e w e g  
(Physical Rev., 1929, [ii], 33, 1092).—Tho lowest 
terms in the spectrum of Cu n i  arise from the con
figuration 3d9, and successively higher terms from the 
configurations 3d84s and 3dHp. Quadruplets and 
doublets, as well as intercombinations, arising from 
the transition 3d84p to  3d°(-D„a) have been classified 
in tho region of 800 A. L. S. T h e o b a l d .

Z eem an  effect in  th e  Z nH  an d  C dH  b an d s . 
W. W. W a t s o n  (Physical Rev., 1930, [ii], 36, 1134— 
1143).—The Zeeman effect in the 2n — bands of 
ZnH a t X 4326 and CdH a t X 4509 with large p type 
doubling was investigated in detail for field strengths 
up to  30,400 gauss. Intensity relations among the 
twelve branches of each band are discussed. The 
p type doubling in the 2S states is measured bj- 
the separation of the satellite and main lines having 
the same i f  values and is proportional to i i + |  rather 
than  to K . The positions and widths of the blocks 
of components for all the lines are computed from the 
quantum  formulae of Hill (cf. A., 1930, 265). Results 
are in good agreement with experimental data  on a 
number of details unique to  these bands, and are 
fully tabulated for a field of 16,400 gauss.

N . M. B l i g h .
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F ipe s tru c tu re  of zinc lin es  in  tlie  v isib le  and  
u ltra -v io le t reg io n s. W. M o h a m m e d  . and P. N. 
S h a r m a  (Phil. Mag., 1930, [vii], 10, 916—921).— 
Eighteen zinc spectral lines have been carefully 
examined and the following found to  possess one 
sa te llite : X 4722-26, 3345-13, 3303-03, 3075-99,
3035-93, and 2770-94. The lino X 4298-54 has two 
satellites, one strong and the other very faint and 
diffuse. M. S. B u r r .

S p e c tru m  of y  G em in o ru m . S. A l b r e c h t  
(Astrophys. J ., 1930,72, 65—97).—H y is the strongest 
line, followed by Mg+ 4481; 276 lines are due in nearly 
equal proportions to  ionised and neutral atoms, the 
former including Fo+, Ti+, Cr+, Sc+, Ce+, Zr+, Sm+, 
R b +, V+, Mo+, Mn+, Mg+, and Pr+ and the latter Fe, 
Ti, Cr, M n.Ca, V, and Ni. Other elements have also 
been identified. There appear to  be no appreciable 
relative displacements between lines due to  neutral 
and those due to ionised atoms. L. S. T h e o b a l d .

Second s p a rk  sp e c tru m  of k ry p to n . D. P.
A c h a r y a  (Indian J . Physics, 1930, 5, 385—405).— 
The spark spectrum of krypton has been explored in 
the region 2500— 1900 A. Previously-measured lines 
of the K r++ spectrum are classified and togother with 
the newly-measured fines are given in tabular form. 
The ionisation potential of K r++ is calculated to be 
31-4 volts. J . W. S m i th .

S tru c tu re  of th e  sp e c tra  of d o u b ly - an d  treb ly - 
io n ised  z irco n iu m . C. C. K i e s s  and R. J .  L a n g  
(Bur. Stand. J . Res., 1930, 5, 305—324).—The 
spectral fines of Zr m  and Zr iv  have been photo
graphed and analysed, and the terms found accord 
fully with the quantum theo ry ; the spectra resemble 
closely the corresponding Ti iii and Ti iv  spectra. 
The Zr iv  spectrum is a doublet spectrum resulting 
from the migration of a single 43 electron. The value 
of the fundamental 42D3j2 term, derived from a series 
of S  terms, is 274,067 cm.-1, corresponding with an 
ionisation potential of 33-83 volts. The Z rm  spec
trum  is derived from the interaction of two 43 elec
trons, and exhibits singlet and triplet system s; 
sequences of hD and SD  terms, resulting from one 
electron in an it, orbit and one in a 43 orbit, yield for 
the  fundamental term  3F 2 194,441 cm.-1, correspond
ing with an ionisation potential of 24'00 volts. The 
transition 4f — >4d is represented by multiplets 
which, like those derived from inter-system combin
ations, exhibit anomalous intensities.

H. F. G i l l b e .
P o la risa tio n  of ca d m iu m  re so n an ce  ra d ia tio n  

lbS0—23P ,, 3261 A. A. E l l e t t  (Physical Rev., 
1929, [ii], 33, 124).—This line is completely polarised 
in the absence of a magnetic field and also in a field 
parallel to the electric vector of the exciting, plane 
polarised fight. The mean fife of the 23P  state of 
cadmium is 2-30 X10-6 sec. L. S. T h e o b a l d .

M agnetic  ex tin c tio n  of iod ine fluorescence and  
i ts  re la tio n  to  p red isso c ia tio n  phenom ena . L. A.
T u r n e r  (Z. Physik, 1930, 65,464— 479).—The extinc
tion of iodine fluorescence by a magnetic field and its 
dependence on the exciting wave-length were investig
ated. Both monochromatic fight and light from a 
■carbon arc passed through a spectrometer were used.

Passing from long to shorter wave-lengths, extinction 
begins suddenly and then gradually diminishes; it 
appears almost as predissociation in the vibrational 
degree of freedom. This phenomenon is fully dis
cussed on Bonhoeffer’s theory of prcdissociation, and 
appears to  fit in with this scheme. The conception 
of predissociation in the vibrational degrees of freedom 
also explains Norrish’s results (A., 1929, 893) on the 
fluorescence and photochemical decomposition of 
nitrogen peroxide. A. B. D. C a s s i e .

E x c ita tio n  of iod ine fluorescence w ith  m o n o 
ch ro m a tic  lig h t. L. A. T u r n e r  (Z. Physik, 1930, 
65, 480—488).—The determination of the quantum 
numbers (vibrational and rotational) defining the 
excited state due to absorption of a given mono
chromatic radiation is fully discussed. The examples 
of the two yellow mercury fines a t 5771-2 and 5792-3 A., 
the neon fine a t 5S52-5 A., and the cadmium fine a t 
5085-9 A. are worked out. A. B. D. C a s s i e .

In te rfe ren ce  m e a su re m e n ts  in  th e  f i r s t  sp ec tra  
of k ry p to n  an d  xenon. C. J . H u m p h r e y s  (Bur. 
Stand. J . Res., 1930, 5, 1041— 1055; cf. A., 1929, 
1118).—New determinations of the stronger arc fines 
of the krypton and xenon spectra in the region 4000— 
9000 A. have been made with the Fabry-Perot inter
ferometer. Accurate relative values of all the Is, 2p, 
and 3p  terms of the krypton spectrum have been 
established, the average deviation of the calculated 
term  combinations from the observed wave-numbers 
being 1 in 20 X106. In  the xenon spectrum all the Is, 
2p (except 2p10), and 3p  terms, and four of the 4p  
terms have been redetermined. Nearly 75% of the 
combinations perm itted by the selection principle 
have been observed. Since the infra-red combin
ations which are photographically inaccessible can 
now be predicted accurately, i t  is suggested tha t 
their wave-lengths should be employed as standards 
in the infra-red region. Fine structure has not been 
observed with any of the krypton lines, and the 
intensities of any satellites which m ay exist are too 
small to influence the wave-lengths; five of the xenon 
fines show satellites. The “ pressure effect ” of 
McLennan and Quinlan (Trans. Roy. Soc. Canada, 
1929, 24, II I , 1), which causes a change of wave
length of the xenon fines as the emission tube ages, 
appears to be due to experimental erro r; under con
ditions required to excite the spark spectrum a change 
of wave-length of the arc fines of both elements has 
been observed, and is ascribed to the Stark effect.

H. F. G i l l b e .
C h arac te ris tic s  of th e  elec tric  fu rn ace  sp ec tra  

of eu ro p iu m , g ado lin ium , te rb iu m , d y sp rosium , 
an d  h o lm iu m , 3900—47 0 0 A. A. S. K in g  (Physical 
Rev., 1929, [ii], 33, 540).—The separation of lines 
arising from neutral and ionised atoms, respectively, 
and the temperature classification of both groups have 
been accomplished. Groups of strong low-temper- 
ature fines were noted, especially for europium, 
dysprosium, and holmium, and the furnace emitted 
strongly m any lines which are faint in the arc and 
were unidentified hitherto. Hyperfine structure was 
distinguished for many lines, usually ionised, in  the 
spectra of europium, terbium, and holmium; in the
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graduated spacing of components these often resemble 
the lines of ionised praseodymium.

L. S. T h e o b a l d .
S p e c tra l te rm s  of p la tin u m , an d  c lassification .

P. J . O v r e b o  (Physical Rev., 1929, [ii], 33, 1098; cf. 
A., 1929, 1352).—Forty-nine new terms have been 
found for platinum ; of these 17 are low, 12 in ter
mediate, and 19 upper levels. Combinations with 
previously-known levels give 250 lines, of which 150 
are newly described. Combinations between low and 
high levels have been found. The term 29,600-8 com
bines w ith high, intermediate, and low term s; 31,900-5 
combines with low as well as other interm ediate terms, 
whilst 44,760-9 acts as both intermediate and high 
levels. New levels have been classified.

L. S. T h e o b a l d .
O rig in  of th e  b a n d s  in  th e  sp e c tru m  of m e rc u ry  

vap o u r. S. M r o z o i v s k i  (Physical Rev., 1930, [ii], 
3 6 ,  1168—1171).—A reply to the arguments of 
Rollefson (cf. A., 1930, 970). New observations are 
reported of shaded absorption bands a t 2267 and 
2247 A. N. M. B l i g i i .

E lec tro -o p tica l m o d ifica tio n  of l ig h t w aves. 
L. H. S t a u f f e r  (Physical Rev., 1930, [ii], 3 6 ,  1352— 
1361).—Broadening of the satellites of the mercury 
green line X 5461 was observed when the light passed 
between the plates of a Kerr cell containing nitro
benzene, on which was impressed a varying E.M .F. 
The broadening was in agreement with the classical 
and quantum  theories of dispersion, and increased 
rapidly with the oscillator voltage. N. M. B l i g h .

O ptica l co n s tan ts  of so lid  m erc u ry . R. S. 
B a l d w i n  (Physical Rev., 1929, [ii], 3 3 ,  1072).—The 
refractive index for the solid state is a t least 10% 
greater than  th a t for the liquid for the wave-lengths 
used (5790—5769, 5460, and 4358 A.). The absorp
tion coefficient is practically unchanged.

L. S. T h e o b a l d .
C ontinuous sp e c tru m  of m erc u ry . W. N. 

T h o r n t o n  and W. Ii. C r e w  (Physical Rev., 1929, 
[ii], 3 3 ,  1072; cf. A., 1929, 1).—Photographs with a 
small quartz spectrograph of the continuous spectrum 
of mercury support the view th a t i t  is due to the 
recombination of electrons with molecules or with 
atoms held in molecular linking. A low current and 
voltage, high-frequency, condensed discharge in the 
vapour between two liquid mercury surfaces gave 
two strong bands with maximum intensities a t 
approximately 4500 and 3300 A. and four weak lines 
5461, 4358, 4047, and 2536 A. L. S. T h e o b a l d .

M ercu ry  sp e c tru m  b y  h ig b -v o ltag e  electrode- 
less  d isch a rg e . O. S t u h l m a n ,  jun., and M. W. 
T r a w t c k  (Physical Rev., 1929, [ii], 3 3 ,  287—288).— 
Spectra of the electrodeless discharge through a 
capillary and of the ring discharge in a 12-cm. 
spherical bulb have been compared with th a t from a 
quartz mercury vapour lamp. The spectra of the 
discharge through the capillary and of the ring are 
identical, with spark and arc lines about equal in 
number. No continuous spectra were observed. The 
frequencies of 1 s —m p1 up to  m = 17 have been 
classified. L. S. T h e o b a l d .

P o la risa tio n  p h en o m en a  in  th e  g ra d u a l ex
c ita tio n  of th e  fluorescence of m e rc u ry . E. F.

R i c h t e r  (Aim. Physik, 1930, [v], 7, 293—328.; cf. 
A., 1929, 741).—The colour effects obtained in the 
gradual excitation of fluorescence in mercury vapour 
by polarised light from a quartz mercury arc have 
been examined spectroscopically in relation to  the 
direction of an applied magnetic field. The results 
are discussed theoretically. Measurements of the 
degree of polarisation confirm theoretical expectations 
qualitatively. Under conditions where the line 
4047 A. should be completely polarised the maximum 
polarisation observed was 80%, the discrepancy being 
attributed to fine structure. Ultra-violet lines 
showed similar behaviour. The life-period of the 
excited atoms, determined by two independent 
methods, varied from about 10~9 to  10-7 sec., th a t of 
X 5461 A. being four times as great as th a t of the other 
triplet lines. In  all the experiments nitrogen was 
present in the mercury vapour. F. L. U s h e r .

S p e c tru m  of doub ly -ion ised  th a lliu m . P.
P a t t a b h ir a m a y y a  and A. S. R a o  (Indian J . Physics, 
1930, 5, 407—416).—The spark spectrum of thallium 
in  air and in hydrogen a t different pressures and under 
varying conditions of excitation has been re-examined. 
The results have been combined with those of previous 
investigators in a systematic classification of the 
T l++ spectrum. In  accordance with the theory of 
Hund, the spectrum consists of two parts, an ordinary 
doublet spectrum and a quadruplet-doublet spectrum 
the deepest term of which is a metastable -D term 
which is inverted and very low. The two types of 
ion on which these two spectra are built are (¿10) and 
(d°s), which are spectroscopically terms of the type 
}S  and 3D  and 1D. J .  W. S m i t h .

S p a rk  sp e c tra  of b ism u th , B i i i  an d  B i in .  
E vidence of h yperfine  s tru c tu re . J .  C. M c L e n 
n a n ,  A. B. M c L a y ,  and M. F. C r a w f o r d  (Proc. Roy. 
Soc., 1930, A, 129, 579—588).—Progress has been 
made in the identification of the multiplet term 
structure of Bi i i  and Bi i n  from a study of the 
frequencies of the wave-lengths in (a) the spectrum 
of a condensed discharge in heated bismuth vapour 
(X 7050—2000 A.), (b) th a t of a condensed spark 
between metallic terminals in hydrogen (X 2000— 
1340 A.), and (c) th a t of a hot spark between metallic 
terminals in a vacuum (for wave-lengths below 
1340 A.). Evidence of hyperfine structure was 
apparent in the spectra, the effect in  a few cases being 
of large magnitude. L. L. B i r c u m s h a w .

O ccu rren ce  of ad d itio n  an d  s u b tra c tio n  p o ten 
tia ls  of 1-4 v o lts  in  th e  m e rc u ry  a to m . R. G.
L o y a r t e  (Physikal. Z., 1930, 31, 929—939; cf. this 
vol., 18).—The origin of certain optical lines of the 
mercury spectrum can be explained by adding to  or 
subtracting from the value of the potential energy of 
a line of known origin 1-4 volts or low multiples of 
this value. The physical significance of the procedure 
is discussed. The good agreement between observed 
and calculated values is shown by a number of tables.

W. R. A n g u s .
D ependence of p h o to -e lec tric  p ro p e r tie s  of 

cæ s iu m  on  i ts  ad so rp tio n  on s a l t  lay e rs . J . H . 
d e  B o e r  and M. C. T e v e s  (Z. Physik, 1930, 65, 
489—505).—Experiments on the adsorption of sub
limed alkali metals by thin sublimed salt layers are
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described. The surface ions of the th in  salt layer 
induce dipoles in the metal molecules or atoms, and 
so form a firmly-adsorbed layer. This process 
recurs, and metal layers of one, two, or more atoms 
thick are obtained. The polarisation greatly affects 
light absorption; thus iodine on calcium fluoride is 
brown, whilst cæsium is blue. Increasing thicknesses 
of cæsium displace the absorption towards the violet. 
Cæsium layers adsorbed on calcium or barium fluoride 
show a photo-electric sensitivity (to white light) which 
increases to a maximum with increasing thickness, 
then falls to a constant value. The maximum of the 
wave-length-photo-electric sensitivity curves, and 
the long wave-length limit are displaced towards the 
violet with increasing thickness of the metal layer. 
Pure cæsium shows a photo-electric sensitivity of
0-17 (i. amp. per lumen for white light, whilst cæsium 
adsorbed on barium or calcium fluoride m ay show
1-6 ¡1 amp. per lumen. In  similar experiments 
with cæsium oxide replacing barium fluoride the 
limiting wave-length is displaced towards the red to 
1-15  g . À . B . D . Ca s s i e .

Influence of g a se s  on p h o to -io n isa tio n  of 
cæ siu m  by  line ab so rp tio n . P. L. M o h l e r  and
C. B o e c k n e r  (Bur. Stand. J .  Res., 1930, 5 , 399— 
410).—The influence of nitrogen, hydrogen, helium, 
and argon on the photo-ionisation of cæsium vapour 
by line absorption has been studied by space-charge 
measurements. Nitrogen reduces the ionisation at 
all wave-lengths greater than 3200 Â., and a t constant 
cæsium vapour pressure E 0jAE, where E0 is the 
probability of ionisation in absence of a foreign gas 
and AE  is the change of the probability produced by 
the gas a t pressure p, appears to  be a linear function 
of 1/p; the same obtains for helium, except at 
pressures above about 2 mm. The ionisations of the 
states from 4P  to  8P  are reduced by nitrogen to 
about the same extent, whereas helium increases the 
ionisation of the 4P  state and decreases th a t of other 
lines. The influence of nitrogen increases with fall 
of the cæsium pressure on account of the change of the 
life of the excited state. The theoretical significance 
of the results is discussed with especial reference to the 
types of transition which occur. H. P. G i l l b e .

E ffect of sy s te m a tic  su rface  tre a tm e n t on the 
p h o to -e lec tric  em iss io n  fro m  m e ta ls . R. F.
H a n st o c k  (Phil. Mag., 1930, [vii], 10, 937— 944).—  
An investigation has been made of the photo-electric 
emission from metal surfaces in a vacuum a t intervals 
during the process of polishing, beginning with the 
surface in an annealed state. The polishing was 
carried out by rubbing with a metal harder than  the 
one under consideration. The curves obtained by 
plotting degree of polish against photo-electric current 
indicate th a t the current is increased when the metal 
surface is rubbed, and th a t the increase is approxim
ately a linear function of the number of rubs until just 
before a constant maximum value is reached. The 
ratio of the current after polishing to the current from 
the annealed surface shows no regular dependence 
on the pressure of gas in the tube. The effect is 
obtained with radiation of a restricted wave-length 
as well as for the full spectrum. The increased 
activity  due to rubbing does not disappear, even after

several days, bu t by heating to above 150° the metal 
can be reduced to its less active state. The results 
are reproducible by successive heating and polishing, 
and seem to be best explained as due to  the modified 
layer of thickness 50—500 ¡x known to be produced at 
the Surface of a m etal by rubbing, and restored to its 
original state by heat. M. S. B u r r .

O rig in  of th e  p h o to -e lec tro n s in  th e  co p p e r- 
c u p ro u s  oxide photo-cell. W. S c h o t t k y  (Physikal. 
Z., 1930, 31, 913—925).—The photo-decay of the 
cell, copper plate-cuprous oxide layer-auxiliary 
electrode, with increasing distance between electrodes 
follows an exponential law. Tho decay distance is a 
few mm., and can be calculated from resistance 
measurements. The photo-effect is due to  a uni
directional layer a t the surface of the copper plate, 
the photo-electrons being liberated a t the copper- 
cuprous oxide boundary after the light has penetrated 
the oxide layer. J . E. M i l l s .

N ew  k in d  of photo-cell. B. L a n g e  (Physikal. 
Z., 1930, 31, 964—969; cf. A., 1930, 391).—The 
behaviour of the new photo-cells is compared with tha t 
of the crystal detector. Such comparison is made 
possible by tho fact th a t in each there are two 
materials in the crystal detector, the crystal and 
the needle, whilst in the new photo-cell there is a 
metal plate and a unidirectional layer of a unipolar 
half-conductor through which liberated photo
electrons are made to pass. New copper-cuprous 
oxide photo-cells are described and discussed. The 
spectral sensitivity of these cells is selective and the 
spectral range for which a cell is sensitive depends on 
the thickness of the unidirectional layer of cuprous 
oxide. The industrial application of such photo-cells 
is considered. In  conjunction with a microphoto
m eter these cells can be used for measuring the 
absorption of substances within the limits of the 
spectral range of their sensitivity. A differential 
photo-cell has been devised on the same principles.

W. R. A n g u s .
V aria tio n  w ith  te m p e ra tu re  of th e  u n id irec 

tio n a l la y e r p h o to -e lec tric  effect in  a  co p p e r- 
co p p e r ox ide cell. H. T e i c h m a n n  (Z. Physik, 
1930, 65, 709—713).—The copper-copper oxide cell 
is fully described. Measurements of the photo
electric emission a t different temperatures show tha t 
the cell has a negative temperature coefficient.

A. B. D. Ca s s i e .
P re p a ra tio n  of p h o to -e lec tric  cells w ith  th in  

f ilm s  of li th iu m  a s  th e  pho to -ac tive  m a te r ia l. 
H. E. I v e s  (Physical Rev., 1929, [ii], 33, 1081— 
1082).—A method for prcpai-ing thin films of lithium 
on a plate of tungsten, avoiding the usual difficulties 
of handling lithium in a vacuum, is described. The 
film a t one stage in its formation is sensitive to red 
light a t 6708 A. L. S. T h e o b a l d .

P h o to -E .M .F . in  s ing le  c ry s ta ls  of se len iu m .
R. M. H o l m e s  and N. L . W a l b r id g e  (Physical Rev., 
1929, [ii], 33, 281).—W ith thin lamellar single
crystals of selenium the photo-E.M .F . is greater than 
th a t found for acieular crvstals (A., 1929, 1371). 
When the radiation from a tungsten lamp passes 
through one of two platinum films sputtered on each 
of the two parallel faces of the crystal, electrons flow
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f ro m  se le n iu m  to  p la t in u m  a t  th e  i l lu m in a te d  c o n ta c t .  
T h e  p h o to - c u r r e n t  in c re a se s  w i th  a n  in c re a se  in  
il lu m in a t io n , re a c h in g  th e  v a lu e  5-5 m ic ro a m p . fo r  
4  lu m e n s  p e r  cm .3 L. S. T h e o b a l d .

P lio to -e lec tric  effect of liq u id  t in  a n d  tw o  of its  
a llo tro p ie  m odifications. A. G o e t z  (Physical Rev.,
1929, [ii], 33, 265).—The photo-electric emission of 
tin  has been measured from the ordinary tem perature 
up to  550°. The red limit of emission is different for 
the liquid and the crystalline phases. The photo
electric threshold changes a t the transition te tra 
gonal— y  hexagonal tin. The photo-electric thresholds 
are liquid tin  (232—550°), 2925;L10 Â. ; hexagonal 
tin  (203—232°), 2820^ 10 Â. ; and tetragonal tin  
(70— 150°), 2740¿10 Â. Tho change tetragonal— > 
hexagonal tin  is slow and occurs between 203° and 100°.

L. S. T h e o b a l d .
In fra -re d  sen s itiv ity  of cæ siu m  oxide p h o to 

e lec tric  cells. J .  W. B a l l a r d  (J. Opt. Soc. Amer.,
1930, 20, 618—623).—The maximum sensitivity of 
cæsium oxide photo-electric cells lies between 7500 
and 8000 Â., and tho minimum a t 5500 A. The 
sensitivity extends into the infra-red almost to 
12,000 À . C. W . G i b b y .

D e p a rtu re  fro m  E in s te in ’s p h o to -e lec tric  
eq u a tio n  w ith  c e rta in  a lk a li m e ta l  film s. W. B.
N o t t in g h a m  (Physical Rev., 1929, [ii], 33, 1081).— 
The long wave-length limit is probably greater than 
8400 Â. for sodium and 9600 À. for potassium, and 
departures from Einstein’s photo-electric equation 
have been found for th in  films of both metals near 
their long wave-length limits. L. S. T h e o b a l d .

Io n isa tio n  of h e liu m , neon, an d  a rg o n  by  
e lec tro n  im p ac t. P . T. S m i t h  (Physical Rev., 
1930, [ii], 36, 1293—1302).—In  view of the diver
gencies of existing data on the efficiency of ionisation 
by electron im pact in gases, the to tal number of 
positive charges produced per electron path  at 
constant pressure was determined as a function of the 
energy of the impacting electrons up to 4500 volts in 
helium, neon, and argon, the respective maximum 
efficiencies being found as 1-256 a t 110, 3-008 a t 170, 
and 13-01 a t  SS volts. An empirical relation is given 
for the efficiency of ionisation of helium for energies 
greater than  60 volts. Results are not in  agreement 
with those of other investigators (cf. Compton and 
Van Voorhis, A., 1926, 769; Iiippel, A., 1929, 228; 
Bleakney, cf. following abstract). N. M. B l i g h .

Io n isa tio n  p o ten tia ls  an d  p ro b a b ilitie s  fo r the 
fo rm a tio n  of m u ltip ly -c h a rg e d  ions in  h e liu m , 
neon , an d  a rg o n . W. B l e a k n e y  (Physical Rev., 
1930, [ii], 36, 1303— 1309).—Using the mass-spectro
graph method previously described (cf. A., 1929, 
970; 1930, 969) the multiply-charged ions in
helium, neon, and argon were investigated. The 
H e+ ion was strong, bu t only faint evidence was 
found for the formation of Ho++. Neon gave Ne+, 
Ne2+, and Ne3+ as the result of single-electron impacts 
a t minimum electron energies of 21-5, 63, and 125 
volts, respectively. Curves are given for the efficiency 
of ionisation as a function of the electron velocity and 
show maxima for N e+ and Ne2+ a t  2-75 and 0-Î6 for 
150 and 250 volts, respectively. In  argon, the ions

A+, A2+, A3+, A 1+ and A5+, were observed, with 
ionisation potentials for the first four of 15-7, 44, 88, 
and 25S volts, respectively, for single impact, and 
efficiency maxima of 11-4, 1-1, and 0-04 a t 50, 115, 
and 250 volts for A+, A2+, and A3+, respectively (cf. 
preceding abstract). Thoro were indications of 
critical potentials above the ionisation potentials for 
No3+ and A‘1+. N. M. B l i g h .

Io n isa tio n  of cæ siu m  v a p o u r b y  l ig h t of fre 
quency  g re a te r  th a n  th e  se r ie s  lim it. E . O. 
L a w r e n c e  and N. E d l e f s e n  (Physical Rev., 1929, 
[ii], 33, 265; cf. A., 1929, 1121).—The ionisation of 
cæsium vapour by light of wave-length from the series 
lim it to  2200 Â. has been studied. The ionisation 
efficiency of the light falls rapidly from the limit to 
shorter wave-lengths except for wave-lengths near 
2536 Â., where it is of the same order of magnitude as 
th a t of the series limit. The anomalous ionisation 
by light of wave-length 2536 Â. is probably due to  a 
trace of mercury vapour. L. S. T h e o b a l d .

O ptica l ex c ita tio n  func tion  of h e liu m . W. C. 
M i c h e l s  (Physical Rev., 1930, [ii], 36, 1362— 1374 ; 
cf. Hanle, A., 1929, 1116 ; Elenbaas, A., 1930, 387).— 
Tho excitation function of helium for electrons with 
energies between the excitation potentials and 100 
volts was investigated, using a special discharge tube, 
and a method designed to  eliminate collisions of the 
second kind, ionisations, and recombinations, to  give 
a linear dependence of intensity on current or pressure, 
and to  allow a determination of the electron velocity 
distribution curve. Intensity-voltage curves are 
given for the singlet and triplet system of helium, 
correcting existing data, and allowing the true 
optical excitation function values to  be obtained; 
these are plotted against electron energies, and show 
th a t each line has maximum excitation probability 
a t or near the excitation potential, the probability 
falling above this value, bu t more rap icily for the 
triplet than  for the singlet system. N. M. B l i g h .

E lec tro -o sm o se  th e o ry  of th e  e lec tro ly tic  
rec tifie r. A. D o b ia s  (Z. Physik, 1930, 65, 859 ; cf. 
A., 1930, 999).—Polemical against Müller, who 
claims priority (A., 1929, 770; 1930, 165).

A. J . M e e .
T h erm io n ic  em iss io n  of ox ide-coated  ca thodes 

co n ta in in g  a  N i-B a  alloy  core. N. C. B e e s e  
(Physical Rev., 1930, [ii], 36, 1309— 1313; cf. 
Reimann, A., 1930, 657 ; Lowry, ibid., 973).— 
Comparisons were made of the electron emission of 
an alloy containing 0-15% Ba, and of pure nickel, and 
of the alloy after removal of the barium content. 
Curves of electron emission plotted against time show 
the marked influence of the added barium on increased 
emission. N. M. B l i g h .

D iffusion  of io n s of s a lts  in to  a lu m in iu m .
CiCHOCia (Compt. rend., 1930, 191, 841—842; cf. 
A., 1929, 482).—A tube of aluminium, 2 mm. internal 
and 4 mm. external diameter, filled with nickel chloride 
was drawn out until its external diameter was 0-S3 
mm., and placed in the centre of a copper tube 20 mm. 
in diameter, the whole being enclosed in  a vacuous 
glass tube. A P.D. of 80 volts was m aintained 
between the copper and aluminium tubes, and the 
latter heated electrically to  600°. No negative
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thermionic current passed, but the positivo emission 
increased with time for 60 min., and then rapidly 
decreased. This is attributed to  absorption of the 
salt by the metal followed by emission of ions into 
the vacuous space around the tube.

C. A . SlLBERRAD.
S h o t effect of th e  em iss io n  fro m  oxide cathodes. 

H. N. K o z a n o w s k i  and N. H. W il l ia m s  (Physical 
Rev., 1930, [ii], 36, 1314—1329; cf. A., 1929, 736).— 
An apparatus for the investigation of the fluctuations 
associated with the emission from barium -strontium  
oxide cathodes, especially in  the space-charge region, 
is described. The presence was verified of positive 
ions, which, moving in an electron space charge, 
cause abnormally high shot fluctuations in an 
aperiodic circuit a t high amplifier frequencies. The 
characteristic fluctuations associated with the emission 
from oxide cathodes have been reproduced in a special 
vacuum tube in which positive ions from an inde
pendent Kunsman potassium ion em itter interact 
with the electron space charge about a m etal emitter, 
indicating a similar process in the emission from 
barium -strontium  oxide cathodes. Some results are 
given of the shot effect of films evaporating from a 
tungsten wire. K  M. B l i g h .

A b n o rm a l sh o t effect of ions of tu n g s to n s  and  
tu n g s tic  oxide. J . S. D o n a l , jun. (Physical Rev., 
1930, [ii], 36, 1172—1189).—The formation of 
positive ions when oxygen attacks a hot tungsten 
filament is discussed. The ions consist of a mixture 
of tungstous and tungstic oxides. The abnormal 
shot effect when these positive ions are accelerated 
through the dense electron space-charge region sur
rounding the filament and drawn to a collecting 
electrode in series with a tuned shot circuit was 
investigated, using the apparatus of Williams and 
Yincent (cf. A., 1927, 85). Assuming th a t the shot 
voltage arises from fluctuations in the inter-electrode 
capacitance of the tube, caused by variations of 
thickness of the electron sheath with penetration by 
the ions, an expression for the resulting mean square- 
shot voltage is deduced, in good agreement with 
experiment. When positive ions were trapped in the 
minimum of potential surrounding a hot cathode, an 
abnormal shot voltage resulted, varying inversely 
with the square of the resonance frequency of the 
tuned-shot circuit; an  expression is obtained for the 
mean square-shot voltage, from which are deduced 
values of the average plate current increase, the 
number of electrons released by each positive ion, 
average time of trapping of the ions, and electron 
space-charge density in the minimum of potential, in 
good agreement with available data.

N . M . B l i g h .
S eco n d ary  ra d ia tio n  of so lid  e lem en ts  in  

re la tio n  to  th e  n a tu re  of the  e lem en t an d  the  
h a rd n e ss  of th e  p r im a ry  X -rays. E. V ette 
(Ann. Physik, 1930, [v], 5, 929—990; cf. Espe, A., 
1929, 1122).—The emission of secondary electrons 
and characteristic radiation by elements from 
aluminium to bismuth was investigated, using 
strongly filtered impulse radiation from a tungsten 
anticathode. The results showed the increase in the 
velocity of the secondary electrons with increase in

the hardness of the exciting radiation, and the decrease 
in  velocity with increase in the atomic number of 
the element irradiated. For the characteristic 
radiation i t  was found th a t only th a t portion of the 
spectrum of the prim ary radiation th a t is shorter in 
wave-length than  the characteristic radiation was 
effective, so that, with constant voltage, as the atomic 
number of the irradiated element increased the 
emission increased first to a  maximum, and then 
decreased as the K  absorption edge of the element 
passed through the spectrum of the exciting radiation, 
and finally increased again with increasing proximity 
to the L  absorption edge. H. A. J a h n .

D istin c tio n  betw een  co n tac t-p o ten tia l effects 
an d  tru e  re flex ion  coefficients fo r low -velocity 
e lec trons. H. E. F a r n s w o r t h  a n d  V . H. G o e r k e  
(Physical Rev., 1930, [ii], 36, 1190—1194; cf. A.,
1929, 1212).—A method is described for determining 
the apparent electron reflexion coefficient in  two 
ways, with distinction between a contact potential 
and a true reflexion coefficient for very low-velocity 
electrons. Results indicate th a t for a carefully 
degassed copper target the true electron reflexion 
coefficient approaches zero with the primary voltage, 
and th a t the apparent increase in reflexion coefficient 
below about 1 volt is due to a change in the contact 
potential between the target and the surrounding 
electrodes, the increase for the copper specimen 
tested being about 1-2 volts. N. Mi B l i g h .

V elocity d is tr ib u tio n  of secondary  e lec trons 
fro m  m olybdenum . T. S o l l e r  (Physical Rev.,
1930, [ii], 36, 1212—1220).—Using the magnetic 
deflexion method with improved vacuum conditions, 
the velocity distribution curves of secondary electrons 
from a molybdenum target were investigated for 
primary electron velocities of 7-5—100 volts, and 
were similar to  those for other metals, showing a 
broad low-velocity maximum of secondary electrons, 
and a sharp “ reflected ” peak, with measured velocity 
2 volts less than  the corresponding accelerating 
voltage, in agreement with contact potential con
siderations. Degassing a t 850° produced only slight 
changes in the curves, whilst for 1250° a marked 
decrease in the low-velocity maximum and an increase 
in the height of the “ reflected ” peaks were found, 
both changes being ascribed to  the degassing. The 
curves height of reflected peak-prim ary electron 
velocity show several maxima, the voltages corre
sponding with the critical potentials of molybdenum.

N. M. B l ig h .
S c a tte r in g  of l ig h t b y  e lec trons. G . G l o c k l e r  

(Physical Rev., 1929, [ii], 33, 116).—The scattering 
of light by fast electrons can be predicted from the 
principle of microscopic reversibility. The equation 
showing the change of wave-length for head-on 
collision between a quantum and a free fast electron 
is given. The interaction of visible light with fast 
electrons should modify the quantum. The mercury 
line 5461 A. should show a change of 685 A. when 
interacting with a 1000-volt electron in a head-on 
collision. L. S. T h e o b a l d .

S c a tte r in g  of e lec trons by  a to m ic  fields.
E. C. B u l l a r d  and H. S. W. M a s s e y  (Proc. Camb. 
Phil. Soc., 1930, 26, 556—563).—Mathematical. The
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variation of tlio intensity of elastic scattering with 
velocity and angle of scattering is obtained by applying 
the Thom as-Fermi electron distribution to  Born’s 
approximate scattering formula (cf. Mott, A., 1930, 
974). For heavy atoms the scattered intensity is 
shown to bo a function of the electron mass, scattering 
angle, and atomic number of the scattering medium. 
This function is tabulated, and the range of validity 
of such values is discussed. Born’s formula is 
inaccurate for electrons of less than 400 volts velocity, 
except for atoms of low atomic number. For high- 
velocity electrons an approximate expression is 
obtained for the angular distribution, allowance being 
made for screening by the oxtra-nuclear electrons.

N. M. B l i g h .
S cattering  of electrons by crysta ls and 

adsorbed  gas film s. H. J . V e r w e e l  and J . M. 
B i j v o e t  (Chcm. Weekblad, 1930, 27, 62 6 — 6 2 9 ).— A  
survey. H. F. G i l l b e .

O ptical de term ination  of the sphere of action 
of a tom s for electrons. L. S. O r n s t e i n  and 
A. M. v a n  D o m m e l e n  (Proc. K. Akad. Wetensch. 
Amsterdam, 1930, 33, 683—6S9; cf. Ornstein and 
Elen baas, A., 1930, 392).—By using a mixture of 
helium and mercury, i t  is possible to extend the 
measurements of the effective diameters of atoms to 
electronic energies below the excitation potential. 
A t 48-35° and 0-012 mm. pressure (mercury) the 
values of the active diameters of the helium and 
mercury atoms for 30-volt electrons are 8-2 and 
63 cm.8/cm.s, respectively, in fair agreement with the 
values of Ramsauer and of Brode. O. J . W a l k e r .

A ttachm ent of free electrons to n eu tra l m ole
cules in  a ir  and oxygen. A. M. C r a v a t h  (Physical 
Rev., 1929, [ii], 33, 266—267).—The fraction, A, of 
the collisions between electrons and neutral electrons 
which result in the formation of a negative ion has 
been measured over a  wide range of field strength and 
pressure in ah- and in oxygen. In  oxygen, A has a 
minimum a t 0-9 volt average electronic energy, whilst 
a t  constant energy, pressure has little effect. In  air, 
A rapidly increases as the electronic energy falls below
0-9 volt, and varies rapidly with pressure. Proof of 
the  permanence of the negative ions hi weak fields, 
and evidence of the detachm ent of electrons from 
negative ions hi high fields, were also obtained.

L. S. T h e o b a l d .
“ A n o m a l o u s  d i s p e r s i o n "  o f  e l e c t r o n  w a v e s  

b y  n i c k e l ,  C, J .  D a v is s o n  and L. H. G e r m e r  
(Physical Rev., 1929, [ii], 33. 292—293).—The 
dispersion curve for nickel has a discontinuity near
1-3 A . w h ic h  su g g e s ts  o p t ic a l  a n o m a lo u s  d isp e rs io n s .

L. S. T h e o b a l d .
P olarisa tion  of electrons. G. P. T h o m s o n  

(Nature, 1930, 126. S42).—The difference hi the 
intensity  of a beam of electrons twice refiected from 
gold surfaces observed by R upp (A.. 1930, 392) could 
not be confirmed. L. S. T h e o b a l d .

Behaviour of m ethane m olecules and  argon 
a tom s in  collisions w ith  very  slow  electrons. 
H . L, B k o s e  and J .  E. K e y s t o n  (Nature. 1930,126. 
800—807).—Using Townsend's diffusion method, the 
absolute value of the effective cross-section, Q, of 
m ethane molecules is found to  be low, like that of

argon. The curves obtained by plotting Q against 
voltage172 closely resemble each other in both cases, 
and for methane the minimum value of Q is 4'3 cm.5/ 
cm.3 a t a velocity 0-52 F ty  bu t the similarity does not 
mean th a t the molecule of methane behaves in 
collisions w ith slow electrons like the atom of argon. 
The use of Townsend’s method for investigating the 
collisions of gases is defended. L. S. T h e o b a l d .

Search  for rad ia tion  accom panying the  sca tte r
ing  of com paratively slow electrons a t the surface 
of incandescent solids. E. R t t d b e r g  (Proc. Roy. 
Soc., 1930, A, 129, 652—656).—Experim ent shows 
th a t there is no appreciable radiation em itted in the 
visible region and the ultra-violet above 2300 A., 
under the conditions for which the characteristic 
energy losses suffered by electrons scattered from 
incandescent solids have been found to.occur.

L. L. B ir c u m s h a w .
E nergy losses of electrons in  nitrogen. E. 

R u d b e r g  (Proc. Roy. Soc., 1930, A, 129, 628— 
651).—Measurements have been made, with a greater 
accuracy than those of previous investigators, of the 
energy given up by electrons a t  inelastic impacts in 
nitrogen under such conditions th a t no appreciable 
am ount of multiple collisions occurs. Only collisions 
for which the resulting deflexion of the colliding 
electron from the original line of flight is very small 
can be studied with the apparatus used. The method 
of velocity analysis adopted is similar to  th a t  of 
Harnwell (A., 1929, 619). Seven maxima have been 
measured in the distribution curves in the region 
corresponding with individual energies 0—30 volts 
less th an  the prim ary voltage. The smallest energy 
loss observed is attribu ted  to collisions with the 
electrodes. The strongest maximum observed indic
ates a loss of 12-7S volts, and, together with a further 
prominent maximum, is interpreted as being due to 
excitation of the first singlet levels of the nitrogen 
molecule. Two further maxima are probably related 
to  similar unknown levels. From the fact th a t a 
sensitive test for a characteristic energy loss con
nected with the ionisation of the nitrogen K  level 
gave negative results, i t  is concluded th a t the proba
bility for the colliding electron to produce the emission 
of a A' electron is small compared with th a t of dis
placing an outer electron, for the range of prim ary 
velocities studied (up to  600 volts).

L. L. B ir c u m s h a w .
E lastic  sca ttering  of electrons in  m olecular 

hydrogen. H. S. W. M a s s e y  (Proc. Roy. Soc., 1930, 
A. 129, 616—627).—Mathematical. Using Born’s 
collision formula, the scattering cross-sections pre
sented by hydrogen molecules to electron beams are 
calculated. Diffraction effects are found to occur, 
and the intensities of these are determined. The 
effects would be very difficult to  detect experimentally, 
owing to the smallness of the peaks relative to the 
<£ atomic baekgrmmd. L. L. B i r c u m s h a w .

Low-voltage electron im pacts  in  hydrogen.
F . G. S l a c k  (Physical Rev., 1929, [ii], 33. 10S5).— 
The effect of electron impacts with hydrogen stream 
ing a t 0-05—0-50 mm. pressure in  a three-electrode 
tube with a unipotential, oxide-eoated, hot filament 
has been investigated. The breaks in the curves of
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Richardson and Tanaka (A., 1925, ii, 13) below 
10-2 volts are missing, confirming the view th a t they 
were due to mercury vapour. No Balmer lines 
could be detected. L . S. T h e o b a l d .

E x p e r im e n ts  on e lec tro n  d iffraction . F.
K i r c h n e r  (Physikal. Z., 1930, 31, 1025—1028).— 
Electron diffraction patterns give a sharper atom 
factor curve than A -ray patterns, because the nucleus 
governs the scattering of electrons, and the electron 
cloud the scattering of A-rays. In  electron diffraction 
patterns, then, the second order spectra due to the 
(111) planes of sodium fluoride are not entirely 
extinguished, since the nuclear charges of N a+ and F" 
are unequal. Debye-Scherrer diagrams due to 
electrons diffracted by comparatively large crystals 
sometimes show interference points a t the ends of a 
diameter of one or more of the rings. This can be 
ascribed to a mosaic-like structure of the crystal. 
Sublimation, under vacuum, of mercuric chloride 
from a heated platinum strip to a celluloid surface 
gives a cubic instead of a rhombic crystal. Diffrac
tion (by gaseous nitrogen, oxygen, or carbon dioxide 
gave patterns in accord with Debye’s A -ray patterns.

” A. B . D. C a s s i e .
E lec tro n  d iffrac tio n  an d  m o lecu la r s tru c tu re . 

R. W i e r l  (Physikal. Z., 1930, 31, 1028).—Electron 
diffraction by gases can be used to determine the 
distance between atomic nuclei in an molecule. The 
distance S—S in carbon disulphide is 3-20 A., O—O in 
carbon dioxide is 2-26 A., N—N in nitrous oxide is
2-38 A. The distance S—O in sulphur dioxide is 
doubtful, because of the triangular structure of the 
oxide, but it  m ay be 1-37 A. A. B. D. C a s s i e .

H eats  of condensation  of e lec tro n s on m e ta ls  in  
ion ised  gases. C. C. V a n  V o o r h is  and K. T. 
C o m p t o n  (Physical Rev., 1930, [ii], 36, 1435— 1439; 
cf. A., 1927, 926, 1001).—Heats of condensation of 
electrons on electrodes of molybdenum, platinum, 
and tungsten coated with potassium were measured 
in ionised argon, neon, helium, nitrogen, and hydrogen 
by measuring the heat developed in Langmuir collec
tors of these metals when a known number of electrons 
of known energy was received by the collector. 
Results varied from 5-21 volts for platinum  in 
nitrogen to 0-93 volt for potassium-coated tungsten 
in helium, and depended on the metal and the ionised 
gas, the effect of the latter being indicated as due to 
its ions rather than its neutral atoms.

N . M. B ligh.
D irec t d e te rm in a tio n  of th e  vo lum e of the 

elec tron . V. P o s e j p a l  (Compt. rend., 1930, 191, 
1000—1002).—The volume is deduced from the 
formula ai /p = - r2/mn, where a,/p is the specific 
coefficient of true scattering of very hard y-rays in 
hydrogen, r the radius of the electron, (—1-662 X 
10~21) the mass of the hydrogen atom. Using the 
values of at /p for y-rays from radium-R-f-C' filtered 
through 2-6 cm. of lead, for water (0-0383) and 
glycerol (0-0406) the values 1-42 X10-13 and 1-47 X10-13 
cm., respectively, are obtained for r, which agree with 
its electromagnetic value, 1-9 x lO -13 cm. The same 
formula is deduced from the author’s corpuscular 
theory of an ether consisting of neutrons of diameter 
approximately equal to  tha t of an electron, a neutron

being defined as resulting from the emission by a 
normal hydrogen atom of energy equal to  mnc2.

G. A . SlLBERRAD.
A ffinity  of th e  h y d ro g en  a to m  fo r th e  electron. 

P. S t a r o d u b r o v s k i  (Z. Physik, 1930, 65, 806— 
813).—Mathematical. The affinity of the hydrogen 
atom for the electron is calculated to the fourth 
approximation, and the result is claimed to bo better 
than th a t of Hylleraas (A., 1930, 518, 1231). The 
value obtained is 16-40 kg.-cal. per mol.

A. J . M e e .
E vidence of g a s  d eg en era tio n  an d  app licab ility  

of P a u l i ’s exc lusion  to  m eta llic  conduction  
e lec trons. J . D u M o n d  (Physical Rev., 1929, [ii], 
33, 123).—The distribution of velocities of the scatter
ing electrons can be inferred from the breadth and 
structure of the Compton shifted line. The structure 
of this line has been studied experimentally and the 
results support the assumption th a t conduction 
electrons are subject to the Pauli exclusion principle 
and have the velocity distribution predicted by 
Sommerfeld. L. S. T h e o b a l d .

G eig e r-M ü lle r tu b e  as a  q u an tita tiv e  ion 
coun ter. J . A. V a n  d e n  A k k e r  (Rev. Sei. Instr., 
1930, 1, 672—683).—The conditions for the use of 
the new type Geiger-Müller tube as a quantitative 
detector of individual ions were investigated (cf. 
Geiger and Müller, A., 1929, 114). The rate of 
counting a t various voltages was measured, using 
very weak sources of radium-D and mesothorium. 
The count-voltage curves are analysed and discussed. 
The tube is found to be quantitative when the rate 
of counting is moderate, the accuracy increasing 
when the rate of counting is very low. Spurious 
discharges seem inseparable from this form of tube.

N. M. B l i g h .
A b so rp tio n  of slow  h y d ro g en  positive  ra y s  in  

hydrogen . R. E. H o l z e r  (Physical Rev., 1930, [ii], 
36, 1204— 1211).—The absorption coefficients of 
H +, H2+, and H3 in hydrogen were measured for the 
range 60—850 volts, using an ionisation tube and a 
Dempster mass spectrograph for analysing the rays. 
The values obtained were, for H +, nearly constant at 
8 cm.2/cm.3; for H2+, 40 decreasing to  20 em.2/cm.3 
from 60 to 850 volts, and for H 3+, 17 decreasing to 
12 cm.2/cm.3 from 60 to  500 volts; no minimum of 
absorption was found. Qualitative experiments indi
cate th a t the absorption of H2+ is due to neutralisation, 
and th a t scattering is the main factor in the absorption 
of H + and H3+ ions. N. M. B l i g h .

C ollisions b y  can a l ray s . C. G e r t h s e n  (Physi
kal. Z., 1930, 31, 948—953).—By allowing canal rays 
to  pass from the observation chamber into a gas- 
filled chamber considerable ionisation results, the 
number of ion pairs produced being proportional to 
the initial energy of the ionising particles. The 
reflective power of metals for high-velocity canal rays 
is approximately proportional to the square of their 
a t. wt. Methods of measuring the scattering of canal 
rays by thin films and the velocity of secondary 
electrons from these films are discussed. Consider
ation is given to  the distribution of secondary electrons 
from metal films; the discharge of doubly-charged 
helium atoms by means of H e+ canal ra y s ; the 
velocity and energy decrements of canal rays by
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p a s s a g e  th r o u g h  c e l lu lo id  f i lm s  o f  v a r io u s  th ic k n e s s e s ,  
a n d  t h e  io n is in g  p o w e r  a n d  r a n g e  o f c a n a l  r a y s  i n  a i r  
a s  a  f u n c t i o n  o f  t h e i r  v e lo c i ty .  W. R. A n g u s .

V elocities of H + ions fo rm e d  in  h y d ro g en  by  
d isso c ia tio n  fo llow ing e lec tro n  im p ac t. W. W. 
L o z ie r  (Physical Rev., 1930, [ii], 36, 12S5—1292; 
cf. Bleakney, A., 1930, 969).—An apparatus is de
scribed for the study of the velocity distribution of 
ions formed by single electron impaot, the velocity 
distribution being determined from the positive ion 
current collected expressed as a  function of the re tard
ing voltage. If, as shown by theory, the H 2 molecule, 
on ionisation by electron impact, dissociates into 
H ++ H , the I I + ions should occur a t minimum electron 
velocities of about 27— 40 volts, and possess 5—11 
volts velocity, and if into H ++ H + with removal of 
two electrons, the corresponding values should be 
46—56 volts and 7-5— 12-5 volts velocity. In  
agreement with theory, the velocities of the ions 
resulting from dissociation, and the ionisation poten
tials wore found to  satisfy linear relationships. The 
results are considered to confirm the essential correct
ness of the quantum  mechanical theory of the hydrogen 
molecule. 1ST. M. B l t g h .

D iffrac tion  p h en o m en a  in  m o lecu la r ray s .
0 . S t e r n  (Physikal. Z., 1930, 31, 953—955).—A 
rdsumd of work in tliis field with special reference to 
reflexion of molecular rays from polished surfaces 
and crystal cleavage faces and diffraction from the 
“ Kreuzgitter ” of crystal cleavage faces.

W. R. A n g u s .
E x p e r im e n ts  w ith  h igh-veloc ity  positive  ions. 

J .  D. C o c k c r o f t  and Ii. T. S. W a l t o n  (Proc. Roy. 
Soc., 1930, A, 129, 477—489).—The advantages of 
experiments with positive ions accelerated by high 
potentials over a-particle experiments in dealing with 
problems of the atomic nucleus are discussed. The 
main difficulty lies in the production and application 
of the very high potentials required to  accelerate the 
particles if velocities approaching th a t of the a-particle 
are to  be obtained. I t  is decided th a t 300 kilovolts is 
the minimum acceleration voltage a t  which useful 
work can be carried out in this field. Full details are 
given of the experimental arrangements. The canal- 
ray  tube is used as a  source of protons, which are 
accelerated by means of a steady potential produced 
by rectifying the current from a low-frequency trans
former. From preliminary experiments carried out 
a t voltages up to 280 kilovolts with a mixed stream of 
protons and molecules, targets of lead, and a beryllium 
salt, definite indications were obtained th a t the 
im pact of protons on m atter produces a radiation of 
a  non-homogeneous type. The intensity of the 
radiation was of the order of 0 0001 of th a t produced 
by an  equal electron source, and increased very 
rapidly between 250 and 280 kilovolts.

L. L. B ir c u m s h a w .
E lec tro d e less  r in g  d isch a rg e  a n d  th e  p ro d u c

t io n  of a to m ic  ra y s  of h y d ro g en . J . K u n z  amd 
J . T. T y k o c in e r  (Physical Rev., 1929, [ii], 33,117).— 
Atomic rays are produced by inducing high-frequency 
discharges in  an electrodeless quartz bulb supplied 
w ith hydrogen. L. S. T h e o b a l d .

Io n isa tio n  of n itro g e n  a n d  a ir  b y  po sitiv e - 
io n  b o m b a rd m e n t. R. M. S u t t o n  and J . C. 
M o u z o n  (Physical Rev., 1929, [ii], 34, 547—548; 
cf. A., 1929, 483).—Nitrogen and air both show 
ionisation for accelerating potentials greater than  
100 volts a t pressures between 0-1 and 0-7 mm. The 
abnormally high pressures indicate the presence of 
long mean free paths for the positive ions. The 
calculated ionisation a t 750 volts expressed as the 
number of ions formed per initial positive ion per cm. 
path a t 1 mm. pressure i s : argon 0-288, neon 0-112, 
nitrogen 0-124, air 0-098, and hydrogen none 
dotectablo. L. S. T h e o b a l d .

H y d ro g en  m o lecu la r ion  a s  a  w av e-m ech an ica l 
p e r tu rb a tio n  of th e  h e liu m  ion. P. M. M o r s e  and 
E. C. C. S t u e c k e l b e r g  (Physical Rev., 1929, [ii], 33, 
290).—The molecular electronic levels have been 
obtained from the perturbation caused by splitting 
tho nucleus of a simple atom. The hydrogen mole
cular ion has been obtained from the helium ion. 
The electronic energy as a function of nuclear separ
ation gives a curve in agreement with th a t calculated 
by Barrau for the ground state. The curves for the 
excited states show the “ promotion of the electron ” 
predicted by H und and Millikan.

L. S. T h e o b a l d .
R eflexion of a to m s  fro m  c ry s ta ls . A. E l l e t t  

and H. A. Z a h l  (Physical Rev., 1929, [ii], 33, 124 ; 
cf. A., 1929,1125).—Cadmium and arsenic are diffusely 
reflected from crystals of fluorite and orthoclase. 
Cadmium incident upon potassium chloride gives a 
specular beam, whilst arsenic upon sodium chloride 
gives a weak specular beam with considerable diffuse 
scattering. Thick layers of arsenic deposited a t the 
tem perature of liquid air aro black; these change 
abruptly to deep red, then to bright yellow, and finally 
to  the usual grey modification on warming to  the 
ordinary temperature. L. S. T h e o b a l d .

R ep ea ted  reflex ion  of a to m s  fro m  c ry s ta ls .
A. E l l e t t  and H. A. Z a h l  (Physical Rev., 1929, [ii], 
33, 635; cf. A., 1929, 1125).—The beam of cadmium 
atoms specularly reflected from a crystal of halite 
and impinging upon a second crystal is specularly 
reflected only when the angle of incidence on the 
second crystal is equal to  or nearly equal to the 
angle of reflexion from the first. A change of 10° in 
the angle of incidence causes marked loss of intensity 
in the reflected beam which disappears when the 
angles differ by 25—30°. The specular reflexion 
probably depends in a critical manner on the velocity 
of the incident atoms. L. S . T h e o b a l d .

V elocity  of c a d m iu m  a to m s  sp ecu la rly  r e 
flected  fro m  ro c k -sa lt  c ry s ta ls . A. E l l e t t  and 
H. F. O l s o n  (Physical Rev., 1929, [ii], 33, 118— 119). 
—The beam of cadmium atoms specularly reflected 
from a crystal of rock salt consists of atoms all having 
nearly the same velocity, which varies with the angle 
of incidence bu t not with tem perature of the crystal. 
An equation which represents the results and can 
be interpreted in terms of de Broglie’s wave equations 
is given. L. S. T h e o b a l d .

P o la r isa b ility  of th e  h e liu m  a to m  an d  th e  
l i th iu m  ion. H. R. H assI; (Proc. Camb. Phil. Soc.,
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1930, 26, 542—555).—Mathematical. The method 
of Eisenschitz and London (cf. A., 1930, 525) for 
calculating the approximate force between two 
atomic systems a t large distances apart from the 
disturbance produced by a small external electric 
field is used to  confirm the work of these authors for 
hydrogen, and is extended to the polarisability of 
helium and the lithium ion. N. M. B l i g h .

M obility  of aged  ions in  a ir . 0 . L u h r  and N. E. 
B r a d b u r y  (Physical Rev., 1930, [ii], 36, 1394—1397 ; 
cf. A., 1930, 974, 1231).—The mobility of air ions 
produced by A-rays was measured by the Rutherford 
alternating-current method using a slightly modified 
form of the apparatus previously described. No 
change in mobility with ago was detected for ions 
aged to one second. The average mobilities of positive 
and negative ions in dry air was l-64:);0-05 and
2-25±0-05, falling in moist ah- to 1-4 and 1-8 cm./sec. 
per volt/cm., respectively. No satisfactory explan
ation was found for the continual decrease in the 
coefficient of recombination with age while the 
mobility remains unchanged. N. M. B l i g h .

M olecu lar ra y s  of h y d ro g en  ch lo ride  in  an  
e lec tric  field. M. J . C o p l e y  and W. H. R o d e b u s h  
(Physical Rev., 1929, [ii], 33, 1083—1084).—De
flexion of a large fraction of molecules is indicated by 
passing a beam of hydrogen chloride molecules 
initially a t —80° through an electrostatic field between 
a wire and a cylinder with a P.D. of 10,000 volts and 
condensation on a target cooled in liquid air and 
bearing a layer of condensed ammonia.

L. S. T h e o b a l d .
P o sitiv e -ray  an a ly sis  of h y d ro g en  su lph ide. 

J . H. B a r t l e t t , jun. (Physical Rev., 1929, [ii], 33, 
117; cf. A., 1929, 379).—The ions (S)+, (HS)+, (H2S)+ 
are all formed by the initial process of the electrons 
colliding with the gas molecules. Hydrogen ions, 
(S2)+ ions, or negative ions could not be observed 
in studying hydrogen sulphide by Dempster’s method 
of positive-ray analysis. L. S. T h e o b a l d .

B asis  of th e  chem ical at. w ts. A. v o n  G r o s s e  
(Z. physikal. Chem., 1930, B, 10, 395—396).—Owing 
to  the complications arising from the fact th a t oxygen 
is composed of isotopes, it is proposed th a t helium 
(=4-0000) should be employed as the basis of the 
at. wt. system. The importance of the helium 
nucleus in atomic structure, and the fact th a t the 
difference between the at. wt. of atoms containing 
an integral number of a-particles and the next integer 
represents the energy of formation of the atom from 
a-particles and electrons, are adduced in favour of 
the proposal. H. F. G i l l b e .

N ew  g ra p h ic a l a r ra n g e m e n t of th e  period ic  
tab le . A. E. C a s w e l l  (Physical Rev., 1929, 
[ii], 34, 543).—The elements are represented by a 
spiral plotted on polar co-ordinate paper.

L. S. T h e o b a l d .
D e te rm in a tio n  of th e  ab u n d an ce  ra tio s  of 

iso topes fro m  b a n d  sp ec tra . A. E l l io t t  (Nature, 
1930,126, 845—846; cf. A., 1030, 1232).—The deter
m ination of the correction to be made in order to 
obtain the relative abundance from the intensity ratio 
of isotopic bands of boron is described. For Chilean

boron the mean isotope ratio is 3-63±0-02, giving an 
at. wt. 10-794 corrected for O17 and O18.

L. S. T h e o b a l d .
E vidence fro m  b an d  sp e c tra  of th e  ex istence 

of a  ca rb o n  iso tope of m a ss  13. A. S. K in g  and 
R. T. B i r g e  (Astropliys. J ., 1930, 72, 19—40).—The 
evidence bearing on the existence and appearance of 
C13 is reviewed and discussed. Faint band structures 
appearing in different regions of the spectrum can be 
accounted for by a carbon atom of mass 13 and the 
relative abundance of C13 and C12 appears to  be 
of the order 1 :400. Furnace and low excitation 
sources, especially N-type stars, are effective emitters 
of the C13 spectrum ; in the arc, the only evidence of 
C13 is a group of lines in the cyanogen band a t 3883 A.

L. S . T h e o b a l d .
C o n stitu tio n  of tu n g sten . F. W. A s t o n  (Nature, 

1930, 126, 913).—The mass spectrum has been 
obtained using the carbonyl W(CO)0. Tungsten has 
four isotopes of which the two strongest give lines of 
practically equal intensity. The mass numbers and 
relative abundances (provisional) are 182 and 22-6, 
183 and 17-2, 184 and 30-1, and 186 and 30-0, 
respectively. The at. wt. deduced is 183-96.

L. S. T h e o b a l d .
Half-life p e rio d  of u ra n iu m  II. R atio  of 

w e ig h ts  of th e  iso topes u ra n iu m  I  an d  u ra n iu m  
I I  in  th e  m ix ed  e lem en t u ra n iu m . E .  W a l l i n g  
(Z. physikal. Chem., 1930, B , 10, 467-^75).—'The 
half-life period of uranium I I  has been calculated 
from measurements of the activity of uranium-A and 
the uranium I I  formed from it, taken in conjunction 
with the known period of the former, to  be 3-4 X105 
years, with a maximum uncertainty of ±  15%. From 
this value it is deduced th a t ordinary uranium con
tains 13,200 atoms of uranium I  for each atom of 
uranium II . R. C u t h i l l .

B eh av io u r of rad io ac tiv e  co a tin g s  on hea ting .
W. S e i t h  and A. H. W. A t e n  (Z. physikal. Chem., 
1930, B, 10, 296—298).—By heating to  600—700° a, 
material on the surface of which a radioactive sub
stance has been uniformly deposited the latter breaks 
up into discrete agglomerates; the effect is less marked 
with a  glass surface than with platinum. By applic
ation of this phenomenon it has been shown tha t an 
exchange of lead ions can take place between a film 
of thorium-71 chloride and a lead oxide surface on 
which it is deposited. H. F. G i l l b e .

U nsuccessfu l a t te m p t to  influence th e  n o rm a l 
decay of a w eak  so u rce  of po lon ium . N. F e a t h e r  
(Proc. Camb. Phil. Soc., 1930, 26, 538—541; cf. 
A., 1930, 659).—An apparatus is described by which 
the effect of y-rays from mesothorium on the rate of 
decay of a weak source of polonium was investigated. 
From counts of particles taken over long periods during 
normal decay and during irradiation no anomaly was 
detected. N. M. B l i g h .

E x p e rim e n ts  on in fluenc ing  rad io ac tiv e  d is 
in teg ra tio n . ( F r l . )  S. M a r a c i n e a n u  (Physikal. 
Z., 1930, 31, 1032—1036, 1038—1039).—A reply to 
criticisms by Behounek (A., 1930, 516; also following 
abstract) of work by the author (A., 1926, 879; 1927, 
710, 807; 1928, 455). I t  is suggested th a t the
different experimental arrangements used by the two
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a u th o r s  a c c o u n t  f o r  m a n y  o f  t h o  d is c r e p a n c ie s  i n  t h e i r  
r e s u l t s .  W. R .  A n g u s .

[E x p e rim en ts  on influencing' rad io ac tiv e  d is 
in te g ra tio n .]  F. B e h o u n e k  (Physikal. Z., 1930, 
31, 1036—1038).—A reply to Maracineau (cf. pre
ceding abstract). W. R .  A n g u s .

[E x p e rim en ts  to w ard s] d eco m p o sitio n  of th e  
lead  a to m . II I . A. Smits and ( F r l . )  H. S. V e n i n g  
M e i n e s z  (Proc. Iv. Akad. Wetensch. Amsterdam, 
1930, 33, 737—74S).—In  confirmation of the work 
of Maracineanu (A., 1928, 455), it is found th a t lead 
sheets exposed to sunlight become radioactive and 
em it a-particles. Further work has been done on 
the irradiation of lead by X-rays (cf. Smits and 
Frederikse, ibid., 933), and the production of active 
lead by this means confirmed both by electrometer 
measurements and by counting of scintillations. The 
activation increases a t first with the period of irradi
ation, bu t on further exposure to  the X-rays the 
lead loses its activity. This indicates th a t the 
activation is not produced by radioactive dust. 
Similar results of Pokrovski (A., 1930, 10S6) are 
discussed. O. J . W a l k e r .

D irec tio n a l d is tr ib u tio n  of H -p a rtic le s  ex 
p elled  fro m  a lu m in iu m  b y  p o lo n iu m  a-rays.
H. P o s e  (Physikal. Z., 1930, 31, 943—945; cf. Bothe, 
A., 1930, 1339).—Disintegration experiments on 
aluminium have shown th a t three energetically 
different groups of H-particles are expelled (ibid., 7) 
and th a t the number and energy of the H-particles 
depend on the primary energy (ibid., 1232). The 
directional distribution of H-particles was measured 
for a  prim ary range of 3-72 cm. with different angles 
(between 0° and 135°) between the prim ary and 
secondary rays. As the angle is increased the range 
of H-particles in each group diminishes, b u t the 
yields of the different groups do not change appre
ciably. Assuming th a t the a-particles are captured 
by  collision with atomic nuclei, the change in  the 
velocity of H-particles with the angle between the 
prim ary and secondary rays can be calculated from 
the energy and impulse states. The end-points of 
the velocity vectors lie on a  circle, the centre of 
which is a t a distance, d, from the origin of the a-rays. 
The value of d is obtained from the formula 
d = m aval(M -\-ma), where ma and va are, respectively, 
the mass and velocity of the a-particle, M  is the mass of 
the nuclear residue, and ma  the mass of the H-particle. 
The values of d for the three groups are 0-23, 0-18, 
and 0-22 x lO 9 cm./sec., in good agreement with 
values obtained theoretically. The results are in 
good agreement w ith conceptions which have been 
made on the basis of the new quantum  theory.

W. R . A n g u s .
T h eo re tic a l t r e a tm e n t  of a to m ic  d is in te g ra tio n  

p ro cesses . G. B e c k  (Physikal. Z., 1930, 31, 945— 
946).—In  collisions between a-particles and atomic 
nuclei five types of quantum  processes are encoun
tered : (a) elastic collisions, (b) inelastic collisions
during the emission of the radiation, (c) inelastic 
collisions during the excitation of the nucleus, 
(d) disintegration processes, (e) disintegration w ith 
subsequent emission of radiation. The character
istics and probabilities of these processes are discussed.

Assuming th a t each nuclear particle behaves as if it 
were under the influence of a central field, three 
quantum  numbers can bo assigned to  each H- or 
a-particle. These determine tho to tal rotational 
momentum and the rotational momentum round a 
certain axis in the particular state. W. R . A n g u s .

R an g e of th e  a -p a rtic le s  fro m  th o riu m . G. H.
H e n d e r s o n  and J .  L. N ic k e r s o n  (Physical Rev., 
1930, [ii], 36,1344—1347).—W ith the view of correct
ing divergent existing data, the range of a-particles 
from thorium was determined photographically, using 
a modified Wilson expansion chamber (cf. Laurence, 
A., 1928, 684) as 2 '59±0 '05 cm., in fair agreement 
with, and extending the applicability of, the Geiger- 
N uttall relation. N. M. B l i g h .

N ew  m ag n e tic  sp e c tro g ra p h  fo r a-rays. S.
R o s e n b l u m  (Compt. rend., 1930,191, 1004— 1006).— 
The apparatus described is capable of giving a field of 
18 kilogauss, and utilising merely the resources of an 
ordinary laboratory, e.g., a current of 1-9 amp. and 
110 volts. W ith it the fine structure of the thorium-6‘ 
a- and a'-rays (cf. A., 1930, 837) was confirmed.

C. A. SlLBERRAD.
S c a tte r in g  of y -ray s. J .  C. J a c o b s e n  (Natur- 

wiss., 1930, 18, 951—952).—The scattering of radium  
y-rays on passing through solutions of various sub
stances was followed by  means of a gold-leaf electroT 
meter. A graph of the ionisation current against the 
number of electrons per c.c. gives a  smooth curve, 
showing th a t the weakening of the radiation is 
determined by the number of electrons encoimtered.

F . 0 . H o w i t t .
W ave-leng th  m e a su re m e n ts  of y -ray s  fro m  

ra d iu m  an d  i ts  p ro d u c ts . L. T. S t e a d m a n  
(Physical Rev., 1929, [ii], 33,1069).—A method which 
gives the background of the spectrum directly is 
described; the relative intensities of the lines can 
then be obtained in a simple manner. The twelve 
lines of the shortest wave-length are 8-72, 7-45, 6-78,
5-55, 4-97, 4-12, 3-3S, 2-86, 2-3S, 1-59, 0-95, and
0-42 X. L. S. T h e o b a l d .

D irec tio n a l d is tr ib u tio n  of reco il ra d ia tio n  
p ro d u ced  by  sc a tte re d  y -ray s. D. S k o b e l z y n  
(Z. Physik, 1930, 65, 773—798).—The directional 
distribution of the recoil electrons produced in the 
Compton effect is investigated by the cloud chamber 
method. The results of a great number of experiments 
are given. The mean statistical distribution is in 
good agreement with the conclusions of the quantum  
theory. I t  is shown th a t ordinary theories lead to 
the same result for the distribution formulae as far 
as the larger recoil angles (i.e., smaller scattering 
angles) are concerned. W ithin this range (60—90°) 
there is also satisfactory agreement between experi
m ental results and the theoretical curve. The 
forward displacement of the emission direction for a 
diminution of wave-length, predicted by  all the 
theories, is clearly shown. There is some disagree
m ent with the Dirac-Gordon solution, the results of 
the experimental investigation agreeing better with 
the older Compton method. Many conclusions from 
the experiments support the recent theory of Klein 
and Nishina (A., 1929, 373). The distribution shows 
a heaping at an angle of 10°, predicted by this theory
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but no t by others, and there are other quantitative 
coincidences. The dependence on frequency is also 
correctly predicted by this theory alone. The statis
tical results require the existence of certain favoured 
directions in the distribution, i.e., secondary, sharp 
maxima and minima impressed on the distribution 
curve, which were not expected. A. J . M e e .

Influence of n itro g e n  p ero x id e  on th e  g low ing  
of p h o sp h o ru s . F. S c h a c h e r l  (Coll. Czech. Chem. 
Comm., 1930, 2, 665—679).—The oxygen pressure p£ 
a t  which white phosphorus begins to  glow in a mixture 
of nitrogen peroxide and oxygen has been determined 
as a function of the nitrogen peroxide concentration 
a t  15-1°, 20-0°, and 25-1°, the phosphorus vapour 
pressure being maintained a t the saturation point. 
The results are in accordance with Tausz and Gor- 
lacher’s equation (A., 1930, 876) p x= £ /(« + a), where 
a ;= [N 02]/[02] and k  and a are constants; this equation 
has been deduced theoretically. The values of p  in 
absence of nitrogen peroxide are in good agreement 
with those of earlier observers, although the variations 
w ith tem perature are not, as proposed by Kowalski 
(A., 1929,1242), directly related to the vapour pressure 
of phosphorus. The influence of nitrogen peroxide 
increases with rise of temperature, and is greater in 
oxygen mixtures than in air. The poisoning action of 
nitrogen peroxide, as given by the slope of th ep r- r  curve 
a t  x= 0 , is of the same magnitude as th a t of allyl iodide 
or cycZohexane, and is due to  its reaction with oxygen 
atoms produced by therm al dissociation, and conse
quent disturbance of the chain reactions responsible 
for the glowing. Determination of the quantity  of 
gas or vapour admixed with air or oxygen by measure
m ent of the lowering of p  produced is unsatisfactory, 
as the sensitivity of the method falls rapidly with 
increasing concentration and the measurements of p  
are rather untrustworthy. H. F. G i l l b e .

Q u a n tu m  defects fo r  n o n -p e n e tra tin g  o rb its .
L. P a u l i n g  (Physical Rev., 1929, [ii], 33, 270).—The 
contribution of polarisation of the atomic core to  the 
quantum  defect for “ non-penetrating ” orbits of 
alkali-like atoms and ions has been calculated. These 
values are smaller than  the observed quantum  defects. 
Values calculated by taking into account both pene
tration  and polarisation of the atom  core agree well 
with those observed. L. S . T h e o b a l d .

N ew  th eo ry  of th e  rec tify in g  ac tio n  of the  
a lu m in iu m  cell. W. B. P i e t e n p o l  and A. P. 
F r i e s e n  (Physical Rev., 1929, [ii], 33, 277—278).— 
The oxide layer-gas film theory is modified. The 
behaviour of the cell is attributed to  a double layer 
of aluminium oxide and aluminium hydroxide, the 
latter acting as a semipermeable membrane to  certain 
ions. The accumulation of negative ions in the 
double layer when aluminium is the anode accounts 
for the high resistance and for the contra-E.M.F. 
observed. The layer also accoimts for the capacity 
of the cell. L. S . T h e o b a l d .

H eliu m  ra tio s  of th e  b as ic  ro ck s  of th e  G w alior
D u b e y  (Nature, 1930, 126, S07; cf. 
—The thorium, uranium, and helium 
r  rocks from the Morar group of the 
re recorded. Geologically, these rocks

are of the same age. Helium is retained better by 
fine- than  by coarse-grained basaltic rocks. The ages 
now given for Tertiary, late Carboniferous, and late 
Pr«?-Cambrian rocks as exemplified by Cleveland Dyke, 
Whin Sill, and Gwalior basalt are 26, 182, and 
468 x  10° years, respectively. L. S. T h e o b a l d .

O ptica l tre a tm e n t of F o u rie r  ana lysis. B. 
G e r m a n s ! «  (Ann. Physik, 1930, [v], 7, 453—469).— 
The application of Fourier analysis to  the determin
ation of wave form and of lattice structure is discussed. 
The mathematical theory and practical details of a 
new and widely applicable technique are given.

H. F .  G i l l b e .
In te ra c tio n  of in e r t  gases. M. D e l b r ü c k  

(Proc. Roy. Soc., 1930, A, 129, 686—698).—Mathe
matical. The inertness of the inert gases is studied 
from a  quantum-mechanical point of view, and it  is 
shown th a t the attractive field of the higher rare gas 
atoms is probably due to the first-order perturbation 
ra ther than  to  polarisation. The electrostatic as well 
as the exchange energy of two rare gases can be written 
as a sum, of which the.term s correspond with the 
interaction of pairs of completed shells. The electro
static energy is always negative for great distances, 
whilst the exchange energy tends to  negative values 
for increasing azimuthal quantum  numbers.

L. L. B ir c u m s h a w .
P e r tu rb a tio n  p ro b lem s in  q u a n tu m  m echan ics. 

J . E . L e n n a r d - J o n e s  (Proc. Roy. Soc., 1930, A, 129, 
598— 615).—A modified form of the Schrödinger per
turbation theory is given, and applied to  calculating 
the van der Waals field of two hydrogen atoms a t 
large distances. A more general perturbation theory 
is also developed, which is not limited to  small per
turbations. The advantages of this method are illus
trated  by a consideration of the perturbation of ro ta t
ing polar molecules under the influence of an external 
electric field. L. L. B ir c u m s h a w .

D ependence of em issiv ity  on te m p e ra tu re  for 
b lack -body  rad ia tio n . A. P r e s s  (Z. Physik, 1930, 
65, 734—738).—Theoretical. The Stefan-Boltzmann 
fourth-power law is extended to  more complex cases, 
in which it does not hold strictly. A. J . M e e .

R eco m b in a tio n  of a to m s. E. L. K i n s e y  and 
J . K a p l a n  (Physical Rev., 1929, [ii], 33, 545).—The 
collision of two atoms can result in  the formation of 
a homopolar molecule only when the minimum energy 
in an excited state of the molecule is equal to or less 
than  the heat of dissociation of the normal molecule.

L. S. T h e o b a l d .
T ra n s itio n  effect of cosm ic ra d ia tio n  show n 

by  v a ry in g  th e  ab so rb in g  m ed iu m . E. S t e t n k e  
(Physikal. Z., 1930, 31, 1019— 1022).—A new diSer- 
ential method of detecting cosmic radiation is 
described. Measurements of the absorption coefficient 
for this radiation traversing lead, iron, aluminium, 
water, and paraffin show th a t iron and the heavier 
elements appear to  absorb anomalously; the absorp
tion coefficient diminishes with increasing thickness, 
probably because of a secondary radiation excited by 
the cosmic radiation in the heavier atoms. An 
unsuccessful attem pt was made to  detect scattered 
electrons by means of a magnetic field.

A. B. D. Ca s s i e .

se rie s . V. S.
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D is trib u tio n  of e lec tro n s in  th e  a to m . L.
G o l d s t e in  (Compt. rend., 1930, 191, 766—768).— 
A m athematical extension of the Fock-Dirac relation 
between orbital moment and atomic potential (A., 
1930, 271), in which Poisson’s equation is used to  
calculate the latter quantity. An expression is thence 
obtained, the terms of which represent, under limiting 
conditions, the Fermi-Thomas equation for the inter
action of electrons between themselves and with the 
nucleus, and the effect on distribution of electronic 
exchange. I t  is suggested th a t by appropriate 
generalisation the Fock-Dirac equation could be 
applied to the statistical theory of liomopolar linkings 
in  molecular fields. J . G r a n t .

E lec tro n ic  o rb its  w ith in  a to m s. V . K a r a - 
p e t o f f  (J. Franklin Inst., 1930, 210, 609—624).— 
Information regarding the probable number and 
characteristics of electronic orbits in  atoms has been 
summarised in the form of a graphical chart for all 
known chemical elements. An empirical rule is 
described which governs the appearance of different 
kinds of orbits when the elements are arranged in 
order of atomic number. W . G o o d .

P o te n tia l a n d  p o te n tia l en e rg y  of space  la ttices .
C. N. W a l l  (Physical Rev., 1930, [ii], 36, 1243— 
1250).—Mathematical. The electrostatic potential of 
a general space lattice is developed, and an expression 
for the lattice energy is obtained which can be con
nected with tho structure factors of the lattice. The 
theory is applied to  sodium chloride and sodium and 
lithium fluorides. The lattice energy is calculated for 
different grating spaces, and is shown to be a minimum 
in the neighbourhood of the accepted grating space 
of the crystal. N. M. B l i g h .

A tom ic e lec tric  ch a rg es  in  th e  e lec tro m ag n e tic  
q u a n tu m  th eo ry . C. L. S a g it i  (Physical Rev.,
1929, [ii], 33, 123).—Theoretical. The magnetic 
fields which a proton and an electron would possess 
under certain conditions are described.

L. S. T h e o b a l d .
Q u an tised  ro ta tio n  of a to m s. E. L o e d e l - 

P alttm bo  (Physikal. Z., 1930, 31, 926—929; cf. A., 
1926, 1073; 1927, 602; 1928, 100; 1929, 366).— 
A criticism of the work of Loyarte. The “ addi
tion potential ” postulated by Loyarte has no physi
cal significance. A table is given for the mercury 
spectrum showing th a t values other than  1-4 volts 
for this “ addition potential ” can be used to  give 
the same results as Loyarte obtained. This can 
be done for any spectrum which contains a large 
number of lines. W. R. A n g u s .

P h o to g ra p h ic  m e th o d  of d e te rm in in g  a to m ic  
s tru c tu re  fac to rs . D. K. F r o m a n  (Physical Rev.,
1930, [ii], 36, 1330— 1338).—The intensities of X-rays 
reflected from powdered crystals of magnesium oxide 
and potassium chloride were measured photographic
ally, higher orders of reflexion being measurable than 
by the ionisation method. Relative intensities and 
corresponding structure factors are tabulated for each 
substance. The radial electron distribution for each 
of the atoms was determined and results indicate th a t 
both compounds form polar crystals.

N. M. B l i g h .

E x tra p o la tio n  of a to m ic  s tru c tu re  fa c to r 
curves. D. K . F r o m a n  (Physical Rev., 1930, [ii], 
36, 1339— 1343).—Mathematical. An approximate 
extrapolation formula for atomic structure factors of 
high order is deduced from the form of the electron 
distributions indicated by the wave equation, and 
gives results in satisfactory agreement with the factors 
found by Hartree (cf. Proc. Camb. Phil. Soc., 1928, 
24, 189) from the electron distribution for N a+. An 
analogous treatm ent is shown to apply to  the curves 
obtained from the scattering of X-rays by gases (cf. 
Compton, A., 1930, 834). N. M. B l i g h .

E lec tro n  th eo ry  of m e ta ls . R . H. F o w l e r  
(J. Inst. Elect. Eng., 1930, 68, 1469— 1475).—A 
lecture.

P h y sica l m e th o d s  in  th e  ch em ica l lab o ra to ry . 
XV. In v es tig a tio n  of in te rn a l  s tru c tu re  of 
c ry s ta llised  in o rg an ic  co m pounds. W . J a n d e r  
(Z. angew. Chem., 1930, 43, 1057— 1060).—The 
application of infra-red spectroscopy and of X-ray 
analysis to  the study of atomic arrangement in 
crystals is briefly surveyed. A detailed description 
is given of the employment of comparative physical 
data, such as mol. vol., m. p., conductivity, and of 
diffusion and reactivity in the solid state, to  the 
investigation of the internal forces operative within 
crystalline substances. H. F. G i l l b e .

S p e c tro g rap h y  u s in g  a  n o n -in c lin ed  p la te .
A. C o u d e r  (Compt. rend., 1930, 191, 772—774).— 
Since spectra inclined to  the axis of the objective 
are obtained with non-achromatic spectrographs, an 
almost achromatic quartz spectrograph involving the 
use of a catadioptic lens is described. The objective 
is a simple crown-glass convergent lens, whilst the 
plane mirror of the ordinary Duboscq autocollimated 
spectrograph is substituted by a flint-glass divergent- 
meniscus lens, the convex posterior face of which is 
metallised. Calculations are given to  determine the 
curvature of the lenses from a consideration of the 
aberrations of the system. An advantage is the sup
pression of extraneous light from the slit.

J . G r a n t .
E x c ita tio n  of b a n d  sp ec tra . J .  K a p l a n  and 

E. L. K i n s e y  (Physical Rev., 1929, [ii], 33, 114).— 
The ¡3 bands of nitric oxide are weakly excited in 
electric discharges and strongly excited in active 
nitrogen; the first excitation is due to  electron 
impact, the second to  collisions of the second kind. 
This difference can be explained by means of the 
Franck-Condon curves for the two levels involved in 
the transition. The most probable transition for 
electron im pact is one in which the vibrational motion 
in  the upper level is determined by the instantaneous 
values of the separation of the atoms and their relative 
momentum. L. S. T h e o b a l d .

D ouble re fra c tin g  s tru c tu re  of 1 ‘ C orex  ’ ’ g lass .
(L o r d ) R a y l e ig h  (Nature, 1930, 126, 845).—The 
ultra-violet-transm itting “ Corex ” glass shows a 
doubly refracting structure. L. S. T h e o b a l d .

V alid ity  of th e  H ill a n d  V an V leck in ten s ity  
fo rm u la  fo r th e  NO y  b an d s . R. S c h m i d , T. v o n  
N e u g e b a u e r , D. v o n  F a r k a s , and C. B a r a b a s  (Z. 
Physik, 1930, 65, 541—546).—The distribution of
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intensity in the branches of the NO y bands is given 
correctly by the Hill and Van Vleck intensity formula 
for a 2S(4,— > 2flw transition. A. B. D. Ca s s i e .

B an d  sp e c tru m  of an tim o n y  oxide. B. C.
M u k h e r j i  (Nature, 1930, 126, 725).—The spectrum 
of the flame surrounding the antimony arc in air has 
a t least three systems with origins a t approximately 
29,019, 26,480, and 24,203 cm .'1 The bands show a 
doublet structure consistent with an em itter of the 
neutral antimony oxide molecule.

L. S. T h e o b a l d .
N ew  b an d  sy s te m  p ro b a b ly  due to  s in g ly - 

ion ised  h y d ro g en  ch loride . B . A. B r i c e  and 
P. A. J e n k i n s  (Physical Rev., 1929, [ii], 33, 1090— 
1091; cf. A., 1929, 864).—The bands form a doublet 
sj'stem with Av=663 cm.-1 The heads are given by 
v=28,446 (and 27,783)+1561p—36-3p2—2569», where 
(Pin) are (-1 ,0 ) , (0,0), (1,0), (2,0), (3,0), (4,0), (5,0), 
(0,1), and (3,1). A 2S — ->'lP  system is indicated.

L. S. T h e o b a l d .
U ltra -v io le t a b so rp tio n  of aq u eo u s so lu tions 

of h y d ro ch lo ric  acid. R. T r k h i n  (Compt. rend., 
1930, 191, 774—776).—Aqueous solutions (0-5— 
13Jf) of hydrogen chloride, purified by drying over 
phosphorus pentoxide and solidification in liquid air, 
were examined a t A 2816— 1990 A. in thicknesses of 
10 and 20 mm. Por a given concentration and thick
ness absorption increases continuously with decrease 
in A. The absorption increase is a constant function 
of increase in concentration above 2320 A., but below 
this value a maximum absorption is obtained for a 
particular concentration. Beer’s law, therefore, is not 
satisfied, and absorption is due to  the C l' ion in dilute 
solution only. J . G r a n t .

A nalysis of h y d ro g en  ch lo ride  b a n d s  in  the 
u ltra -v io le t. M. K u l p  (Physikal. Z., 1930, 31, 
959—960).—The bands of hydrogen chloride have 
been examined between 3000 and 4000 A. and it  is 
found th a t each band consists of six branches, P, Q, 
R, and P ', Q’, R '. The separation between the lines 
of the R  and Q branches is the same as between the 
lines of the Q' and P ' branches; also the lines of the 
P  and Q branches and of the P ' and R ' branches are 
separated by an equal amount. Such a doublet 
system is attributed to HC1+. The transition 2£ — ^ 2II 
is considered the only possible. Por the 2£  term the 
component of the to tal rotational momentum of 
electronic orbits (A) is zero. By taking into account 
the spin about the axis of rotation all rotational levels 
of the 2£  state are split into two except the lowest 
level, which remains simple. In  the case of the 21I 
term  A is unity. The alternating effect between A 
and the spin is strong and for parallel and anti- 
parallel disposition of spin corresponding with the 
doublet character two terms, 2n +$ and 2ll_j, are ob
tained. Each rotational level in the 2n  state is 
divided into two levels. The transitions from 
®E— > 2II+j and from 2S— >-2II_j are discussed and 
the bands allocated according to  selection rules.

W. R. A n g u s .
S p e c tru m  of h y d ro g en  b ro m id e . W . W e i z e l ,

H. VV. W o l f f , and H. E. B i n k e l e  (Z. physikal. 
Chem., 1930, B , 10, 459—466).—The emission spec
trum  of hydrogen bromide excited by discharge in a

Geissler tube consists of a continuous spectrum of 
varying intensity which starts in the green, dies away 
below about 2500 A., and exhibits several flat maxima 
in the near ultra-violet. This is interpreted as the 
dissociation spectrum of either H B r or H B r+.

R. C u t h i l l .
A ction  of th e  e lec tric  field  on th e  ra d ia tio n s  of 

th e  io n so f th e  r a re  e a r th s  in ch em ica lco m p o u n d s .
R. B r u n e t t i  and Z. O l l a n o  (N u o v o  Cim., 1929, 6 , 
345—355; Chem. Zentr., 1930, i, 2056—2057 ; cf. A., 
1929, 1126).—The absorption spectra of the ions of 
the rare earths vary in compounds and a  distinction 
is drawn between the changes which appear in the 
same crystal structure and those which are observed 
in compounds definitely of different structure. To 
the first type belong the changes which are brought 
about by lowering of temperature. The spectral dis
placement of the P rm  radiation thus produced can 
be traced to changes in intensity of the intramolecular 
electrical field and in the different praseodymium 
halides is dependent on the difference in intramolecular 
distances. The displacements in crystals of different 
structure are, for the main part, to  be assigned to  the 
varying conditions for the probability of quantum 
transitions. A ttem pts were made to produce an 
artificial displacement of the lines of a didymium 
glass, but the results were of the same order of magni
tude as th a t of the experimental error and were not 
greater than  the displacements which are produced 
by strong cooling of a crystal. The order of magnitude 
of the intramolecular field is calculated to  be 107 to 
10s volts per cm. Such a  field, however, has the 
character of a weak field. L. S. T h e o b a l d .

A b so rp tio n  an d  exp losion  sp e c tra  of cyanogen. 
K . T a w a d a  (J. S oc. Chem. Ind. Japan, 1930, 33, 
4 1 7 b ).—The absorption and emission spectra of 
cyanogen have been measured with the view of deter
mining the radiation from the cyanogen-oxygen 
flame; the results for the absorption spectrum con
firm those of Baumeister. I t  is suggested th a t the 
spectrum resembles th a t of the explosion of carbon 
monoxide-oxygen mixtures. H . E. G i l l b e .

U ltra -v io le t a b so rp tio n  of ta r ta r ic  ac id  so lu 
tio n s. In fluence of concen tra tion . G. B r u h a t  
and J . T e r r i e n  (J. Phys. Radium, 1930, [vii], 1,351— 
364).—A more detailed account of work already noted 
(A., 1930, 1090).

E ffect of ad d in g  a  collo id  on  th e  ab so rp tio n  
sp e c tru m  of th e  so lu tion  of a  co lo u rin g  m a tte r . 
A. B o u t a r ic  and M. D o l a d il h e  (Compt. rend., 1930, 
191, 1008—1011).—A method of determining whether 
a  colouring m atter is colloidal or not is based on the 
effect on the absorption spectrum of adding a small 
quantity of a hydrosol to a solution thereof. If the 
colouring m atter is in molecular solution the addition 
has no effect, but if it is in colloidal solution addition 
of a sol of a lyophile colloid causes uniform decrease 
in the opacity of the coloured solution, marked if the 
two are of different sign, very slight if of the same 
sign. H the added colloid is lyophile, opacity is 
similarly reduced to  an extent dependent on the p a 
of the added sol. These results are exemplified by the 
effects of adding sols of ferric hydroxide and arsenious 
sulphide to  diamine-blue 4R. C. A. S il b e r r a d .
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N ew  b a n d  in  th e  ab so rp tio n  sp e c tru m  of 
m e th an e . D . M. D e n n i s o n  and S. B. I n g r a m  
(Physical Rev., 1930, [ii], 36, 1451—1459; cf. Cooley, 
A., 1926, 659).—W ith the object of finding overtones 
of the fundamental vibrations a t 3-3 and 7-7 g, the 
absorption spectrum of methane was photographed in 
the infra-red region 6500—9500 A., using a tungsten 
filament as a source of continuous radiation. A band, 
identified as the third overtone (n=Q— >4) of the 
fundamental a t 3-3 g, was observed a t 8900 A., and 
showed complex irregular fine structure. W ave
lengths and determined intensities of 100 lines are 
tabulated. The theory of the overtones of a methane 
type molecule is examined, and a  quantum  analysis 
of the observed complexity is deduced.

N. M. Bligh.
In fra -re d  m e a su re m e n ts  on ro c k -sa lt  a s  a 

verifica tion  of d isp e rs io n  th eo ry . M. C z e r n y  
(Z. Physilc, 1930, 65, 600—631).—Former experiments 
on the dispersion coefficients of rock-salt were con
fined to  regions where absorption is small. An 
attem pt has been made to  complete these d ata  by 
measurements of the reflecting and absorbing power 
of thin parallel plates. Apparatus used in both the 
grating spectrometer and residual ray methods, 
including apparatus for obtaining plane parallel plates 
as thin as S g, is described. General formula! for the 
reflecting and transm itting powers of thin, absorbing, 
plane parallel plates are given. Observations of 
the reflecting power a t normal incidence and of the 
intensity of transm itted radiation then  determine 
the refractive index and absorption coefficient for the 
plate. Near the known reflexion maximum a t 52 g, 
a second smaller maximum a t 39 g was found. Sylvine 
showed a similar maximum a t 46 g, near the known 
maximum at 62 g. The simple dispersion formula, 
using one characteristic infra-red frequency, does not 
fit experimental observations between 40 and 60 g. 
Closest agreement is obtained by the use of two 
damped infra-red characteristic frequencies. The 
refractive index-wave-lengtli curve shows no system
atic deviations, bu t the extinction coefficient-wave- 
length curve shows systematic deviations on the short
wave side of the characteristic frequencies. A con
venient logarithmic method of applying the dispersion 
formula is given. A. B. D. C a s s i e .

In f ra -re d  ab so rp tio n  sp e c tru m  of ch lo rophy ll 
an d  x an th o p h y ll. R. S t a i r  and W. W. C o b l e n t z  
(Physical Rev., 1929, [ii], 33, 1092).—In  xanthophyll 
absorption bands have been located a t 1-3, 3-05, 3-45,
4-3. 6-0, 6-9, 7-3, 8-05, 8-45, 8-80, 9-05, 9-60, 9-75, 9-9, 
10-4, 10-9, 11-3, 11-6, 11-9, 12-1, 12-5, 12-9, 13-2, 13-4, 
13-8, and 14-2 g, whilst films of chlorophyll on plates 
of fluorite and rock-salt showed bands a t  1-3, 3-05,
3-5. 3-8, 4-7, 6-0, 6-2, 6-5, 6-9, 7-3, 7-8, 8-2, S-6, 9-1,
9-6, 10-1, 10-4, 10-8, 11-1, 11-9, 12-6, 12-9, 13-4, and
13-7 g. None of these bands is as deep as are those 
found in molecules of simpler structure.

L. S. T h e o b a l d .
In fra -re d  a b so rp tio n  s p e c tru m  of ca rb o n  

te tra c h lo rid e  a s  re la te d  to  th e  R a m a n  sp e c tru m  
of sc a tte re d  ra d ia tio n . W. W. C o b l e n t z  and R. 
S t a i r  (Physical Rev., 1929, [ii], 33, 1092).— The 
latest observed values for the infra-red absorption

spectrum are in good agreement w ith the values 
calculated by Langer (A., 1929, 379). The band a t  
12—14 g is very complex, and other bands occur a t  
14— 15 g . L. S. T h e o b a l d .

R a m a n  effect a p p a ra tu s , u s in g  s ta n d a rd  
tu b u la r  lam p s. L. J . B u t t o l p i i  (Rev. Sci. Instr., 
1930, 1, 650—653).-—An apparatus previously de
scribed (cf. Reynolds and Benford, A., 1930, 1151) is 
modified for use with standard tubular lamps. The 
reflector is of chromium-plated brass to withstand 
higher temperatures, and the tube can be surrounded 
by glass filter-jackets or jackets containing liquid 
filters circulated for cooling. Spectrograms of the 
transmission of the mercury and neon arc through 
special filters are reproduced. N. M. B l i g h .

Im p ro v e d  tech n iq u e  fo r  th e  R a m a n  effect. 
R. W. W o o d  (Physical Rev., 1930, [ii], 36, 1421— 
1430).—The unsuitability of light from a mercury arc 
for the analysis of Ram an spectra is illustrated in  the 
case of benzene. The object of a filter is to lim it the 
exciting light to  a single wave-length, and to suppress 
the continuous spectrum in the Ram an spectral 
region. Ram an spectra of benzene excited by various 
mercury arc lines and by the hot-cathode helium arc 
were investigated and photographed through various 
filters. N. M. B l i g h .

T e m p e ra tu re  v a r ia tio n s  of th e  R a m a n  effect 
in  q u a rtz . F . G. B r i o k w e d d e  and M. F. P e t e r s  
(Physical Rev., 1929, [ii], 33, 116).—The Ram an 
effect in crystalline quartz over the range 2400— 
5000 A . and between —180° and 550° has been 
photographed. The variations of the Stokes lines 
and the anti-Stokes lines with tem perature agree 
qualitatively with the assumption th a t the intensities 
of Ram an lines vary as the populations of the initial 
states giving rise to  them, which, in turn , vary with 
tem perature in accordance with Boltzmann’s law. 
The intensity of the Ram an scattering increases 
markedly in passing from longer to  shorter wave
lengths of incident fight. L. S. T h e o b a l d .

R a m a n  effect fo r  liq u id  h y d ro g en  ch lo ride .
E. O. S a l a n t  (Physical Rev., 1929, [ii], 33, 1096).— 
The liquid a t —100° shows the Ram an efiect when 
illuminated by a mercury arc. An absorption band 
a t 3-6 g  is indicated. L. S. T h e o b a l d .

C o m b in a tio n  s c a tte r in g  in  liq u id s . R . M. 
L a n g e r  and W. F . M e g g e r s  (Physical Rev., 1929, 
[ii], 33, 115; cf. A., 1929, 379).—The scattered fight 
of modified wave-length predicted from quantum  
considerations differs from the incident fight by a 
frequency equal to an  absorption frequency of the 
scattering substance. This frequency produces a 
shift of wave-length which increases with the wave
length of the scattering fine. Using the high dis
persion of a 21-foot concave grating, modified lines 
have been observed to  vary in character; those in 
benzene corresponding with a  shift of 992 cm.-1 are 
comparable in sharpness with the exciting mercury 
fines. L. S. T h e o b a l d .

R a m a n  sp e c tra  of benzene a n d  d ipheny l. 
R . W. W o o d  (Physical Rev., 1930, [ii], 36, 1431;— 
1434).—Using suitable filters with mercury arc and 
helium arc excitation, a number of new Ram an lines
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for benzene has been recorded. The complete spec
trum  given in frequency differences is, Am=606, 
849, 992, 1178, 1584, 1603, 2460, 2542, 2597, 2617, 
2784, 2928, 2947, 3046, 3060, 3164. Anti-Stokes lines 
corresponding with Av values 606, 849, and 992 were 
verified. The Raman spectra of diphenyl with 
mercury arc excitation and a quinine sulphate filter 
consisted of 5 faint diffuse and 7 strong lines. The 
Am values a r e : 416, 606, 731, 766, S10 and 990, 
1023, 1280,1544,1584,1603, 3055, 3170. Six of these 
coincide with benzene lines. 1ST. M. B l i g i i .

R a m a n  effect in  w a te r. E. L. K i n s e y  (Physical 
Rev., 1929, [ii], 34, 541).—The light of a glass mercury 
arc scattered by distilled water a t the ordinary tem 
perature yields three bands a t 4150,4680, and 5157 A .; 
the first is a  doublet excited by the 3650 mercury line, 
whilst the second is a triplet excited by the mercury 
pair 4046 and 4077. These two bands can be 
accounted for by the infra-red wave-lengths 2-92 u 
and 3-13 \x. L. S . T h e o b a l d .

In co h e ren t sc a tte rin g  in  R ochelle sa lt. R. M. 
L a n g e r  (Physical Rev., 1929, [ii], 33, 1100),-—The 
spectrum scattered by crystalline Rochelle salt differs 
from th a t of calcite and quartz in th a t the modified 
lines are all very diffuse. Further, there are two 
broad continuous bands which coincide with those 
obtained in -water and in aqueous solutions. These 
are. due to water of crystallisation and correspond 
with two found in infra-red absorption. Combin- 

. ations among the scattered lines appear to account for 
most of the frequency shifts (about 10) which range
from 500 to 3000 cm.-1 L. S . T h e o b a l d .

[In ten sity  an d  p o la risa tio n  of co h e ren t and  
in co h eren t l ig h t sca tte red  by  d ia to m ic  m o le
cu les.] C. M a n n e b a c k  (Z. Physik, 1930, 65, 
574; cf. A., 1930, 840).—An error in two formulas is 
corrected. A. B. D. C a s s i e .

C lassica l th eo ry  of th e  R a m a n  eSect. E. H. 
K e n n a r d  (Physical Rev., 1929, [ii], 33, 289—290).— 
A simple example of the Ram an effect is described in 
classical theory. L. S . T h e o b a l d .

R a m a n  effect. V III. C alcu la tion  of s im p le  
m olecu le  m o d els . M. R a d a k o v i c  (Monatsh., 1930, 
56, 447— 460).—Mathematical. Ram an spectra will 
give information concerning the direction of forces 
within the molecule, and from this the actual structure 
of the molecule can be calculated. Previously only 
a few systems have been examined in this ivay, and 
then only under the assumption of certain symmetry 
relationships with regard to the arrangement of the 
mass points. I t  is necessary to  solve the problem 
more generally. Here the problem of three mass 
points is dealt with, it being pointed out th a t the 
extension of the theory to  more complex molecules 
presents no great difficulty. A .  J . M e e .

R a m a n  effect. IX . R a m a n  sp e c tra  of o r
g an ic  su b s tan ces . A. D a d i e u  and K . W. F. 
K o h l r a u s c h  (Monatsh., 1930, 56, 461—476; cf. 
A., 1929, 976, 1127; 1930, 14, 522, 664, 1091).—The 
Raman spectra of the following substances have 
been investigated: propionitrile, phenylacetonitrile, 
methylene bromide, methylene iodide, and climethyl- 
amine. The results of the whole investigation involv

ing some 100 organic compounds are discussed. The 
mode of oscillation of four types of molecule is con
sidered, the types being CH3X, CH2X2, CHX3, and 
CX4. The calculation in some cases leads to quanti
tative results on the space structure of the molecule 
(the angles between the valency directions), in good 
agreement with structures arrived a t by other physico
chemical methods. In  other cases the agreement is 
not so good, although the Ram an spectra themselves 
are in qualitative agreement with theory.

A. J . M e e .
D ependence of R a m a n  ra d ia tio n  on frequency  

[of in c id en t rad ia tio n ] . L. S. O r n s t e i n  and 
J . R e k v e l d  (Z. Physik, 1930, 65, 719—722).—Sirkar 
(A., 1930, 1344) has investigated the dependence of 
the intensity of Ram an radiation on the frequency of 
the incident radiation, using carbon tetrachloride, 
and finds th a t Rayleigh’s fourth-povrer law does not 
hold. This is a t variance with previous results of the 
authors (ibid., 840). I t  is denied th a t the deviations 
are due to the fact th a t Ornstein and Rekveld have 
neglected the effect of absorption (as suggested by 
Sirkar), i t  being pointed out th a t the error would be 
within the experimental error. A. J . M e e .

S c a tte r in g  of l ig h t in  p ro te in  so lu tio n s. I. 
G e la tin  so lu tio n s an d  gels. K . K r i s h n a m u r t i  
(Proc. Roy. Soc., 1930, A, 129, 490—508).—Experi
ments have been made on the effects of temperature 
on. the intensity and depolarisation of the light 
scattered by gelatin sols and gels. These sols are 
considered to be polydisperso systems, part of the 
gelatin being molecularly dispersed and the remainder 
multimolecular micelles. Supersaturation is produced 
if the sol is cooled below 25°, with the production of 
fresh and larger particles. An ultracentrifugal and 
ultramicroscopic examination of the sols a t p a 4-8 
indicates considerable aggregation of gelatin molecules. 
'The variation of the intensity of the scattered light 
with the concentration of gelatin sols and gels has been 
investigated. The Tyndall number increases with 
concentration up to 4% of gelatin a t  40°, and remains 
constant above this concentration. An explanation 
is suggested for the fact that, on cooling to 12°, the 
dilute gels are more turbid than  the more concen
trated. When gelatin sols of various concentrations 
are cooled to 10°, the depolarisation of the scattered 
light first decreases and then increases, this effect 
being most pronounced in dilute sols. The phe
nomenon is of importance in indicating changes in the 
size and shape of the micelles. The parallelism 
betw'een the Tyndall intensity and the sedimentation 
constant in sols a t  different values indicates th a t 
the turbidity  near the isoelectric point is produced by 
the aggregation of gelatin molecules. The molecular 
state of gelatin in its sols is discussed, with special 
referenco to  the use of the term “ molecules ” for 
protein particles. L. L. B ir c u m s h a v .

N a tu re  an d  size of th e  lu m in escen t cen tre .
J . E w l e s  (Proc. Roy. Soc., 1930, A, 129, 509—519).— 
Assuming th a t a  luminescent centre, responsible for 
a  given band in emission, consists of a definite number 
n  of solvent molecules associated with one atom or 
molecule of the activator, and th a t if there is more 
than  one band, each band arises from a different centre
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(cf. Lenard, “ Handbucli der Physik,” 23), the 
following expression is deduced for the relation be
tween brightness of luminescence and concentration c 
of the activator : F= Ace~nc (-4 is a constant). This 
is tested by experiments with luminescent solid solu
tions formed by the intim ate m ixture and subsequent 
heating of antimony, bismuth, and lead oxides, 
respectively, in calcium oxide. On plotting log F/c  
against c for the antimony and lead solutions, each of 
which shows only one band, the linear relation to be 
expected from the theory is found to be fairly well 
followed. Li the case of the bismuth solutions, for 
which two bands are shown in the direct-vision spectro
scope, the calculated values of F  are found to be in 
good agreement with the observed values. Similar 
experiments, carried out with luminescent solutions 
of uranine in water, rhodamine-6G in water, and 
fluorescein in ethyl alcohol, lead to the conclusion 
th a t the luminescence of liquid solutions of this type 
can be quantitatively accounted for by the existence 
of absorbing and re-emitting centres consisting of one 
molecule of the solute associated with a definite 
number of solvent molecules. L. L. B ir c u m s h a w .

P h o sp h o rescen ce  p h en o m en a  in  fu sed  silica  
d isch a rg e  tu b es. R. Z o u c k e r m a n n  (Compt. rend., 
1930, 191, 776—777).—Brilliant phosphorescence 
phenomena are observed after a 300-volt discharge 
in tubes containing nitrogen a t the ordinary tem 
perature, or metal vapours (at 0-6 nun. Hg pressure) 
heated a t several hundred degrees. The fluorescence 
is probably due to ionic and electronic bombardments, 
and m ay be divided into (a) ultra-violet phos
phorescence produced after the discharge (bluish- 
green) and stable only for a few minutes, bu t repro
ducible after a subsequent discharge; (b) a  more 
intense bluish-green thermophosphorescence obtained 
several months after a discharge a t above 200°, and 
decreasing in duration with successive or more pro
longed heatings, or with rise in temperature. At 
high temperatures the usual violet-brown colorations 
are also obtained. J . G r a n t .

U ltra -v io le t fluorescence of iod ine b ro m id e  
an d  iodine. F. W. L o o m is  and A. J . A l l e n  (Physi
cal Rev., 1929, [ii], 33, 639).—A fluorescence spectrum 
in the ultra-violet has been detected for iodine 
bromide a t low pressures. n A series of close groups of 
lines is excited by 1S49 A. and the strongest line in 
each can be represented by the formula v=54,04S— 
276-2p-j-l-2Sp2, where p  is an integer. The odd 
terms can be identified as strong, single lines as far 
as p = 4 3 . Near 2500 A . the fine structure changes 
to diffuse, headless bands extending to  3700 A. The 
fluorescence series of I 2 excited by 1849 and 1942 A. 
show rotational structure. No fluorescence could be 
obtained with bromine, or with iodine and bromine 
monochlorides. L. S. T h e o b a l d .

E ffect of im p u r itie s  on  th e  phosp h o rescen ce  
of c a lc iu m  su lp h id e . D . N. G o y l e  and N. S i n g h  
(J. Chim. phys., 1930, 27, 443—451).—For each 
im purity examined there was an optimum concentra
tion corresponding with a  maximum of the lumin
escence intensity of the sulphide, a higher concen
tration decreasing the luminescence. Fluorescent

substances produced a far greater effect than 
metallic salts. The intensity diminishes as the 
m ixture ages and darkens in colour, with the form
ation of concentric rings round the sample. The 
decrease in intensity is shown to be due to  the 
hydrolysis of the sulphide and the consequent increase 
in the concentration of the impurity. Full results for 
different concentrations are tabulated.

N. M. B l i g h .
P o la r is e d  fluorescence of so lu tio n s  of rh o d - 

a m in e - ti  a n d  u ra n in e . E. M e r r i t t  and D . R. 
M o r e y  (Physical Rev., 1930, [ii], 36, 1386—1393; 
cf. Vavilov, A., 1926, 335; Pringsheim, ibid., 885).— 
W ith a view of obtaining information on the sym
m etry of a molecule as exhibited in absorption and 
emission of radiation and on the duration of these 
processes, measurements were made of the extent of 
polarisation in the fluorescence of solutions in glycerol 
of uranine and rhodamine-B. Results indicate 
polarisation to the same extent throughout any one 
fluorescence band. For uranine, under certain con
ditions of concentration, two bands exist, the polar
isation being constant for each band. Theoretical 
explanations of the processes involved are discussed 
(cf. A., 1926, 1193). N. M. B l i g h .

T rib o th e rm o lu m in esce n ce . R . E. N y s w a n d e r  
and B. E. C o h n  (Physical Rev., 1930, [ii], 36, 1257— 
1260).—The intensity of the light em itted by glass, 
rendered thermoluminescent by grinding, was 
measured by a polarisation photometer for glass^ 
particles of various sizes. Results show th a t the 
quantity  of emitted light depends on the nature of 
the substance and the size of the particles, and 
diminishes slowly with the time after grinding. Glass 
tubing crushed to various size grains em itted a maxi
mum of light for particles of average linear dimensions
0-015—0-025 cm. N. M. B l i g h .

E ffect of w a te r  on tr ib o e le c tr ic  lu m in escen ce  
w ith  m e rc u ry  in  g la ss . T. S. L o g a n  and R. K. 
T a y l o r  (Science, 1930, 72, S9— 90).— Unsaturated 
water vapour does not destroy the faint flashing 
observed with mercury moving over a surface of a 
pyrex glass vessel containing gas a t a low pressure.

L .  S. T h e o b a l d .
S p e c tra l d is tr ib u tio n  of th e  in n e r  p h o to 

e lec tric  effect in  p la s tic a lly  d efo rm ed  ro ck - 
s a lt  c ry s ta ls . M. N. P o d a s c h e v s k i  (Z. Physik, 
1930, 65, 799—805; cf. A., 1929, 969).—The effect 
of plastic deformation on the spectral distribution of 
the prim ary photo-current for rock-salt crystals 
coloured by X-rays was investigated. Both natural 
and tempered crystals were used, the method being 
analogous to th a t previously described. The thick
ness of the crystals was 1—1-5 mm., and the wave
length range was 410—690 mg. W ith ordinary 
natural crystals the deformation causes a general 
diminution of the sensitivity and a  displacement of 
the maximum towards the longer waves. Increase in 
charge causes a further decrease in sensitivity, and a 
displacement of the maximum of the curve. The 
displacement can be as much as 30 mg. In  some 
cases there was a regression in the size and position 
of the maximum with the time. When tempered 
crystals were used analogous results were obtained,



G EN ER A Ł, PH Y SICA L, AND INORGAN IC CHEM ISTRY. 2 3

b u t  t h e r e  w a s  g r e a t e r  s e n s i t i v i t y  t o w a r d s  d e f o rm 
a t io n .  A. J . M e e .

D e m o n stra tio n  of e lec tric  lin es  of force, an d  a 
new  m e th o d  of m e a su r in g  th e  e lec tric  m o m en t 
of to u rm a lin e . (Miss) M. E . M a u r i c e  (Proc. 
Camb. P hil. Soc., 1930, 26, 491-—495).—An electro
static charge on a  substance is demonstrated by the 
formation of ice filaments, which follow the lines of 
electric force, when the substance is removed from 
liquid air. The same effect was shown by  particles 
of ammonium chloride smoke and magnesium oxide 
smoke. The experiments were conducted with the 
pyroelectric crystals tourmaline and boracite. The 
deformation of liquid surfaces by an electric field was 
used to indicate the order of magnitude of the charge 
developed on tourmaline on cooling through about 
140°. A new method of measuring the electric 
moment of tourmaline by observing the rotation of a 
charged crystal suspended near a dipole is described.

N. M. B l i g h .
A pp lica tio n  of th e  u l tra - s h o r t  w ave m eth o d  

to  th e  m e a su re m e n t of s m a ll  cap ac ities  and 
d ie lec tric  co n stan ts . D. V. G o g a t e  and D. S. 
K o t h a r i  (Indian J . Physics, 1930, 5, 417—428).— 
Using the same methods as in previous work (ibid., 4, 
349) the harmonics always present along with ultra- 
short waves have been located and measured. The 
conditions necessary for maximum oscillations have 
been studied. The general theory of the coupling of 
two non-resonant circuits to the same valve is 
developed and applied to the measurement of the 
inter-electrode grid-plate capacity of a valve. This 
leads to  results in fairly good agreement with those 
given by the resonance method. The ultra-short 
wave method is also applied to the determination of 
the dielectric constants of kerosene oil and of petrol.

J . W. S m i t h .
P ro p e r tie s  of d ie lec tr ic s  in  e lec tric  fields.

G. L. A d d e n b r o o k e  (Nature, 1930, 126, SOS— 
S09).—Concerning nomenclature.

L. S. T h e o b a l d .
M o d ern  th e o ry  of d ie lec tric s . L. G . C a r 

p e n t e r  (World Power, 1930, 14, 391—396).—A 
review.

O scilla tio n  m e th o d  fo r th e  d e te rm in a tio n  of 
d ie lec tric  co n s tan ts  of conduc ting  liq u id s . W.
G r a e e u n d e r  and R. W e b e r  (Z. Physik, 1930, 65, 
723—725).—A new method of finding dielectric con
stants of liquids which can be applied to conducting 
liquids is described. The conduction is compensated 
for by the use of parallel valves. The method has 
been used to  determine the dielectric constants of 
electrolytes and other aqueous solutions.

A. J . M e e .
D ielec tric  c o n s tan t of h e liu m . J . V. A t a n a s o f f  

(Physical Rev., 1930, [ii], 36, 1232—1242; cf. Hyl- 
leraas, A., 1928, 698; 1929, 616).—Mathematical. 
The Ritz method of investigating unperturbed 
helium in its normal state is extended to perturbation 
problems. The value of the dielectric constant, 
which depends on the effect of a perturbing electric 
field on the normal levels, is calculated as a minimum 
of 1-0000665, which is 5% below the accepted value.

N. M. B l i g h .

E le c tr ic  m o m e n ts  of CH3 an d  B r  ra d ic a ls  in  
c e r ta in  o rg an ic  m o lecu les. C. R. D a i l y  (Physical 
Rev., 1929, [ii], 34, 548).—The electric moments 
obtained for various combinations of substituent 
m ethyl and bromine are : toluene 0-50 X10-18, bromo- 
benzene 1-70 x lO -18, p-bromotoluene 2-15 X10-18, 
ra-propyl bromide 2-00 x  J0_1S, isopropyl bromide
2-20 x  10“18, and ethyl bromide 2-12 x  10-18 e.s.u.

L. S. T h e o b a l d .
D ipole m o m e n t of n ap h th a len e  an d  i ts  m o n o 

h a lo g en  d eriv a tiv es . A. P a r t s  (Z. physikal. 
Chem., 1930, B , 10, 264—272).—The dielectric 
constants a t 20° of benzene solutions of naphthalene 
and of certain of its derivatives have been measured, 
and the dipole moments of the solutes have been 
calculated. For all the halogen derivatives studied 
the density and dielectric constant of the solutions 
bear a linear relationship to the fractional molar 
concentration. The dipole moment of naphthalene 
is zero, in accordance with its symmetrical structure. 
Substitution of a halogen in the 1-position in the 
naphthalene nucleus results in a molecule having the 
same moment as the corresponding benzene derivative. 
The moments of the 2-monohalogen substitution 
products are slightly greater than those of the corre
sponding 1-derivatives; the properties of the (3-carbon 
atoms of naphthalene lie between those of aliphatic 
and purely aromatic carbon atoms. The cliloro- and 
bromo-, and the fluoro- and iodo-derivatives have 
approximately the same moments. The following 
constants have been determ ined: 1-fluoronaphthalene, 
d\aa 1-1345, rag  1-61474, n)V 1-59388, rag  1-58611; 
1-iodonaphthalene, d 'fs 1-7409, rag  1-72995, rag 
1-70256, ragf 1-60244. H. F. G i l l b e .

D ielec tric  p o la r isa tio n  of liq u id  m ix tu re s .
L. M. D a s  and S. C. R o y  (Indian J. Physics, 1930, 5, 
441—462).—The dielectric constants of solutions of 
chlorobenzene and bromobenzene in carbon te tra 
chloride have been measured by the heterodyne 
method due to Zahn (A., 1924, ii, 809) and their 
densities determined by use of a modified form of 
specific gravity bottle. From the results the 
molecular polarisations have been calculated. The 
zero concentration intercepts on the curves relating 
the partial polarisation and the concentration of the 
polar liquids give values which satisfy the Debye 
formula P = A -\-B jT . The dipole moments of the 
chlorobenzene and bromobenzene are calculated as
1-59 and 1-52 x l0~18, respectively. The molecular 
association increases with both concentration and 
rise of temperature. J . W. S m it h .

D ipole m o m e n ts  of o rg an ic  su lp h u r com pounds 
an d  re la te d  su b s tan ces . II I . S ignificance of 
m e a su re m e n ts  of d ipole  m o m e n t in  th e  s te reo 
c h e m is try  of ca rb o n . E .  B e r g m a n n ,  L. E n g e l ,  
and S. S a n d o r  (Z. phvsikal. Chem., 1930, B, 10, 
397—413; cf. A., 1930, "1501).—The dipole moments 
of benzene derivatives containing sulphur and the 
halogens have been measured and used to  calculate 
the characteristic angle, <f>, of various substituents 
(cf. ibid., 979). The value of 71° for <f> has been 
derived for the PhS group, leading to the value of 142° 
for the angle between the two valencies of the sulphur 
atom. W ith such compounds as the aromatic ethers
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and thio-ethers the dipole moment depends on the 
polarisability of the central atom as well as on its 
valoncy anglo. The values of tf> for the thiocyano- 
and oyano-groups arc 127° and 154°, respectively, but 
the oarbimido-group seems to be straight. The dipole 
moments of diphenyl sulphoxide, dibenzyl sulpli oxide, 
and nitrobenzene-givo no evidence of the presence of 
semi-polar double linkings in these compounds, and 
it is suggested th a t a more probable explanation of 
the occurrence of optical isomerism among the sulpli- 
oxides is th a t tho oxygen atom  does not lie in the same 
plane as tho sulphur atom and the two hydrocarbon 
radioals. R. C u t h i l l .

S tru c tu re  of som e o rg an ic  m olecu les. 0 .
H a s s k l  and E. N a c sh a g e n  (Tids. Kjemi Berg., 1930, 
10, 12G—127).—Measurements of the dipole moments 
of tho methyl esters of the meso-, racemic, and active 
forms of dichlorosuccinic acid a t 18° give values of
2-47 x 10-18, 2-93 XlO“18, and 2-96 X 10~18, respectively. 
Corresponding measurements for (3- (trans-) and a-hexa- 
chlorocyc/ohexane (cis-) give 0 and 2-20 X 10~18, respect
ively. Tho bearing of these results on tho question of 
tho structure of the molecules is discussed (cf. A., 
1930, 1347). M. S. B u r r .

V aria tio n  of th e  ro ta to ry  p o w er of c a m p h o r- 
su lp k o n a te s  in  th e  p re sen ce  of n e u tra l  sa lts .
E. D a r m o t s  and J . P. P é r e z  (Compt. rend., 1930, 
191, 780—782).—Addition of inactive neutral salts 
(e.g., thorium nitrate or chlorides of barium, sodium, 
or lanthanum ) to  aqueous solutions of camphor- 
sulphonio acid and of its sodium and barium  salts a t 
20° decreases [a]MlU to  an  extent which increases with 
increase in concentration of tho added salt and with 
increase, in valency of the cations. The curves 
[«]—/ v ( a - - - l » ) 3 2), where m  is the molality of the 
ion and s  its valency, arc similar for the various salts 
used, the influence of valoncy being represented (to a 
first approximation) by -\/g. The failure to  produce 
an  increase in [a] (cf. Darmois, A., 1928, 1320) is 
attributed to absenco of dehydration of the ions.

J . G r a n t .
Effect of A'-rays on the  ro ta to ry  pow er of som e 

substances. A. A. Bless (Physical Rev., 1929, [ii], 
33, 121— 122).—No effect of A-rays on the rotation 
of the plane of polarisation of light passing through 
quartz crystals could be detected, neither could the 
positive results claimed by Allison (A., 1929, 1220) 
be substantiated for water, sugar solutions, or xylene.

L. S. T h e o b a l d .
M ag n e to -o p tica l d isp e rs io n  of o rg an ic  liq u id s.

I . M ag n e to -o p tica l d isp e rs io n  of » -b u ty l 
a lcoho l, isobu ty l alcohol, an d  p ro p io n ic  acid. 
E. Stephens and E. J .  E v a n s  (Phil. Mag., 1930, 
[vii], 10, 759—785).—The magneto-optical rotations 
and refractive indices were determined for various 
wave-lengths, both visible and ultra-violet. Equa
tions are given representing the magneto-rotatory and 
natural dispersions of the different compounds. The 
controlling absorption band in  the case of the  two 
alcohols has a wave-length of approxim ately 0-1150 fl, 
aud in the case of th e  acid 0-1051 u. The following 
values of e m have been determined in e.m.u. : »-butyl 
alcohol, 1-07 x  10 '; isobutyl alcohol, 1*11x10?; prop
ionic acid, 1-00 xlOh M. S. B u r r .

T h e rm a l v a r ia tio n  of th e  m a g n e tic  b ire f r in 
gence of p -azoxyan iso le . (M l l e .) J . Z a d o o - 
K a h n  (Compt. rend., 1930, 191, 1002— 1004; cf. A., 
1930, 524).—Determinations of the magnetic bi
refringence of p-azoxyanisole have been repeated and 
extended by improved methods in  a field of 33,900 
gauss a t temperatures up to  180°. The maximum 
rotation of the analyser ß occurs a t the point of 
transformation (133°), and (that of nitrobenzene a t 
22-5° being ß = l° )  a t 134-5° is ß 77-65°, falling hj-per- 
bolically to  ß 4-25° a t 172-6°. Previous views are 
confirmed. C. A. S i l b e r r a d .

D en sity  an d  re frac tiv ity  of c ry s ta llise d  a m m o n 
iu m  h a lid es . P. W u l e f  a n d  H. K .  C a m e r o n  (Z. 
physikal. Chem., 1930, B, 10, 347—367).—The follow
ing values of da and »f; have been determined : 
ammonium fluoride, 1-0092^ 0-0004,1-3147 (ordinary) 
1-3160 (extraordinary) ¿0-005 ; ammonium chloride,
1-5274Î0-0003, 1-63851^0-00003; ammonium brom
ide, 2-4295^0-0009, 1-71239^0-00003; ammonium 
iodide, 2-5142±0-0005, l-70070±0-0001. The differ
ences between the observed molecular refractivities 
of the crystalline salts and the values calculated from 
the  sum of those of the anion and cation follow 
essentially tho same law as applies to  the alkali 
halides. There is no evidence from the optical 
measurements th a t the ammonium protons in  the 
chloride, bromide, and iodide are displaced towards 
the halogen ion, bu t in the case of the fluoride there 
is some evidence of such displacement. As with 
cæsium salts, the ammonium halides show- clearly the 
increase of the to tal refraction effect resulting from 
transition of theTattice type to a higher co-ordination 
number. H . E. G i l l b e .

M o lecu la r an d  a to m ic  v o lu m es. XXIV. 
T ech n iq u e  of v o lu m etric  m e a s u re m e n ts  of 
d en s itie s  a t  low  te m p e ra tu re s .  E . W ü n n e n 
b e r g , W. F i s c h e r , and A. S a p p e r . XXV. S pace 
occupied  by  c ry s ta llin e  o rg a n ic  su b s ta n c e s  a t  
low  te m p e ra tu re s . W. B i l t z , W. E i s c h e r , and
E . W ü n n e n b e r g . XXVI. M o lecu la r v o lu m es 
of s ilv e r  an d  p o ta s s iu m  s a l ts  of m o n o b asic  
fa tty  ac id s. W. F i s c h e r  and A. L e m k e . XXVII. 
S p ace  occupied by  som e ce llu lose p re p a ra tio n s  
a n d  cap ac ity  of cellu lose ac e ta te  fo r ab so rb in g  
g a se s . E . W ü n n e n b e r g , W. E i s c h e r , and W. 
B i l t z . X X V III. M o lecu la r v o lu m es of s u b s t i
tu te d  benzo ic ac id s. L. K l e m m  and W. K t.f.m m  
(Z. physikal. Chem., 1930, 151. 1—12, 13—55. 50— 
64, 65—70, 71—79; cf. A., 1930,' 399).—XXIV. 
Procedure in  measuring the volume of solids a t tem 
peratures down to  —195° is described, and the correc
tions necessitated by the compressibility of the  gas 
used for filling and its absorption by the solid are 
discussed.

XXV. The densities of crystallised normal aliphatic 
monocarboxylic acids, alcohols, and a number of o ther 
aliphatic and aromatic substances have been deter
mined a t low temperatures with the object of securing 
a more accurate extrapolation to  zero volume. The 
results confirm the “ principle of additivity ,” the  
curves connecting mol. vol. with number of carbon 
atoms in a given homologous series being rectilinear, 
whilst those relating to  series of different derivatives
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(hydrocarbons, alcohols, mono- and di-carboxylic 
acids) are parallel. The following mean values are 
deduced for the zero volume of atoms and radicals : 
oxygen (hydroxyl), 4-1; methylene, 13-7 ; C,,H2 (from 
ethylene and benzene series), 33-3; carboxyl (-C02-), 
17-5. The alternating effect observed in  a homo
logous series is a  property characteristic of the crystals, 
and has not been established for amorphous substances. 
Examples are given to  show th a t the zero volumes of 
both aliphatic and aromatic compounds can be ex
pressed approximately as the sum of the volumes of the 
constituent elements, using the volume of diamond in 
aliphatic, and th a t of graphite in aromatic, compounds.

XXVI. The densities of nine silver and three 
potassium salts of normal fa tty  acids have been 
determined a t the ordinary tem perature and a t —78°. 
The results are discussed from the point of view of 
a t. vols. The following values of d f  are given : silver 
salts : acetate, 3-279; propionate, 2-687; w-butyrate,
2-428; tt-valerate, 2-167; w-nonoate, 1-733; w-deco- 
ate, 1-686; laurate, 1-585; palm itate, 1-432; stearate, 
1-391; potassium salts : acetate, 1-568; palm itate,
1-104; stearate, 1-095.

X X V II. Densities of cellulose, cellobiose, and 
cellulose acetate a t tem peratures down to  —195° 
(—79° for the acetate) have been determined. Co
efficients of expansion were determined for cellulose 
and cellulose acetate. Zero volumes of the three 
substances are calculated. Acetylation gives rise to 
a considerable expansion of the cellulose molecule. 
Both air and hydrogen are absorbed in appreciable 
quantity a t the ordinary tem perature by the acetate, 
but not by cellulose. Figures relating to the absorp
tion are given.

X X V III. Densities of methyl-, hydroxy-, amino-, 
nitro-, chloro-, and bromo-benzoic acids have been 
determined. The results are discussed theoretically. 
The following values (previously unrecorded) of d f  
are g iven: o-, 1-256, to-, 1-232, p-methyl-, 1-275; 
p-nitro-, 1-597; to-, 1-518, p-chloro-, 1-534; o-, 1-924, 
to-, 1-823, p-bromo-, 1-892; o-amino-, 1-353.

F .  L. U s h e r .
S tru c tu re  a n d  b. p . I I I .  U n ip o la r  o rg an ic  

o p en -ch ain  co m p o u n d s. B . B .  N e k r a s s o v  ( J .  
Russ. Phys. Chem. Soc., 1930, 62, 1499—1508).—The 
b. p. of an  organic compound is given by the formula 
T —K M 3I~IT,, where T  is the b. p. Abs., K  is a constant 
characteristic of each class of compounds and varying 
from 11-6 to  13-6,11/ is the mol. wt., and £  is derived 
from the refractive index. Of 1508 compounds, 
belonging to  22 different classes, the b. p. is given by 
the above formula with an error of 5° by 80%, of 
6—10° by 11-7%, and of more than  10° by 8-3%.

R. T r u s z k o w s k i .
A rra n g e m e n t of e lec tro n s  in  th e  co m m o n er 

o rg a n ic  co m p o u n d s. M. D u n k e l  (Z. physikal. 
Chem., 1930, B , 10, 434—458).—An attem pt is made 
to  apply the principles governing the arrangement of 
electrons in  diatomic molecules to  more complex 
organic molecules. Electronic configurations for the 
principal organic radicals and linkings are suggested, 
and the theory is also extended to  a consideration of 
the effect of one organic linking on another, as in 
semipolar linkings, and conjugated and cumulated 
double linkings. R. C u t h i l l .

R ela tio n  b e tw een  th e  p a ra m a g n e tic  p ro p e r ty  
of th e  m o lecu le  an d  i ts  ch em ica l co n stitu tio n .
D . M. B o s e  (Z. Physik, 1930, 65, 677—699).—The 
constitution of a  large number of compounds is dis
cussed. A variation is found in the magnetic be
haviour of a series of halogen compounds of suitable 
elements of the different transition groups. In  the 
series nickel, palladous, and platinous chloride, the 
first is paramagnetic and the others are diamagnetic. 
Nickel chloride is assumed to  have heteropolar linking, 
either of the 4s electrons of nickel being transferred to 
a chlorine a to m ; in palladous and platinous chlorides 
both the chlorine atoms are coupled by homopolar 
linking with both odd electrons in the id  or 5d shell 
of palladium and platinum. Nickel cyanide hepta- 
hydrate is paramagnetic, whilst the dehydrated salt is 
diam agnetic; during dehydration there is a change 
from hetero- to homo-polar linking. Compounds with 
complex linking, consisting mainly of four or six 
groups of atoms so bound to a paramagnetic atom 
th a t it has a positive or negative electrovalency, are 
divided into three groups by their magnetic behaviour.
(1) In  the hydrated salts of elements of the first 
transition group the magnetic moments of the cations 
are very nearly equal to those of the dehydrated salts. 
To this group belong the hexammino-complexes of 
manganese, iron, cobalt, and nickel. I t  is assumed 
th a t ammonium and water form dipole molecules 
which are bound to  the central atom  by electrostatic 
forces. (2) In  a number of tetrammino-complexes of 
nickel and copper and analogous hydrazine complexes 
of manganese, iron, cobalt, and nickel there is a small 
diminution of the moments of the cations compared 
with corresponding simple salts. (3) Complex com
pounds of paramagnetic elements, which are diamag
netic or show a great reduction in the magnetic moment 
of the central atom, belong to  the class of stable 
co-ordinated compounds. To this class belong double 
salts and cyanogen compounds of paramagnetic 
elements. The formation of co-ordinated compounds 
is as follows. Each co-ordinated group, N H 3, CO, 
CN~, Cl", contains a  pair of coupled electrons, so th a t 
both 2s electrons of N in N H 3, both 3s electrons in 
CO and CN- , and the 2p electrons in Cl-  effect the 
co-ordinated linking. If the co-ordinated group is 
bound to  the d shell of the central atom then one of 
the electron pairs of the co-ordinated group reacts in 
the d shell and the other in the p  shell of the central 
atom. The magnetic moments of these compounds 
depend on the number of em pty positions in  the 
d shell. J .  F a r q u h a r s o n .

M o lecu la r a n d  a to m ic  vo lum es. XXIX. T h ree  
v o lu m e law s  fo r so lids. W. B i l t z . XXX. 
L o w -te m p e ra tu re  v o lu m es of c ry s ta llised  n i tro 
g en  oxides. W. B i l t z , W. FiscnER, and E. W un- 
n e n b e r g  (Z. anorg. Chem., 1930, 193, 321—350, 
351—366).—X X IX . The volume relationships of 
compounds are classified into three groups. (1) The 
principle of additive volumes is exemplified by many 
intermetallic compounds, double salts, silicates and 
aluminates, ammoniates and hydrates, organic com
pounds, and chlorides. (2) Variations from the 
additive law caused by constitutive factors are demon
strated  by polymorphous substances such as arsenic,
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by the influence of oxygen in organic compounds and 
in metallic oxides, by th a t of ammonia in complex 
ammines, and particularly by the apparent reduction 
of the at. vol. of the alkali and alkaline-earth metals 
in certain compounds. (3) The principle of equi
valent volumes is exemplified by the formation of 
higher from lower oxides without appreciable change 
of mol. vol., by the equivalence of the mol. vol. of 
many oxides with the mol. vol. of the oxygen atoms 
contained therein, and by the absence of a change of 
mol. vol. of certain ammines when the valency of the 
central atom increases and an additional negative 
atom  enters the molecule. The significance of 
polymerisation for space chemistry, and of at. vol. for 
atomic structure, is discussed.

XXX . The mol. vols. of nitrous oxide, nitric oxide, 
nitrogen trioxido, and nitrogen peroxide, measured 
pyknometrically under hydrogen a t —195°, are 27-4, 
19-3, 42-7, 46-5, respectively, and th a t of nitrogen 
peroxide a t —79° is 48-45; nitrogen pentoxide, for 
which an oxygen-filled pyknometer m ust be used, has 
a mol. vol. of 49-6 a t —195°. The zero volumes have 
been determined in each case by combining these 
results with other determinations made a t 20-42° Abs. 
The zero volumes of nitrogen and nitrous oxide are 
almost identical, whilst the differences between the 
mol. vol. of nitrous oxide and nitric oxide (2 mols.) 
and between those of nitric oxide (2 mols.) and 
nitrogen pentoxide are equal to  the volume of 1 g.-atom 
of oxygen; the mol. vol. of nitrogen trioxide is the 
mean of those of nitric oxide (2 mols.) and nitrogen 
peroxide. II. 1?. G i l l b e .

P arach o r and chem ical constitu tion. XV. 
C onstitu tion of su lphonium  and am m onium  
m ercuri-iod ides. H. J .  C a v e l l  and S . S u g d e n  
( J .C .S .,  1930, 2572—2579).—Dibcnzyl-n-propylsul-
plionium mcrciirilri-iodide, prepared according to  the 
method of Hilditeh and Smiles, has m. p. 7S°, d4
2-44G—0-00174£, [P] 952-0; d>benzyl-n-butyhuIphon- 
ium mercuritri-iodide has m. p. Sl°, d4 2-335—0-00147f, 
[P] 1000; phcnyllrimethylammonium mercuritri-iodide, 
prepared by warming together in acetone solution 
equimolecular quantities of methyl iodide, dimethvl- 
auilihe, and mercuric iodide, has m. p. 137—13S°, 
d\ 2-923—0-00145P, [P] 719-1. The parachors of 
(1 i bcnzylethylsulphonium mercuritri-iodide, phenyl- 
dimethylcthylammonium mercuritri-iodide, phenyl - 
methyldiethylammonium mercuritri-iodide, and 
phenyltriethylammoniuin dimercuripentaiodide are 
915-2, 754-0, 7S9-5, and 1060, respectively. The 
conductivities of these compounds in acetone solution 
indicate th a t they arc binary electrolytes, and the 
results accord well with Onsager’s equation, especially 
in the case of the sulphonium compounds. The 
anion appears to  be H g l3', but it is not possible to 
decide which of the two structures suggested, viz., 
I tt= H g (—17)2 and I6= H g (—1®)2, represents the 
structure of the an ion ; the parachor of the dimercuri
pentaiodide is in agreement with the structure 
l e—[H g (~ I6)2]2. II. F . G i l l b e .

R e a l i t y  o f  “ N e u m a n n ’s  t r i a n g l e . ”  N .  F u c h s  
(Z. Physik, 1930, 65, 714— 71S).— “ Neumann’s 
triangle,” used in calculations on capillarity, has real 
physical significance, which is shown by experi

ments described, and is not merely a m athematical 
fiction. A. B. D. Ca s s i e .

C ritical angle of reflexion and index of re 
fraction  of X -rays. H. E. S t a u s s  (J. Opt. Soc. 
Amer., 1930, 20, 616—617).—The to ta l reflexion of 
X-rays is characteristic of the body of the reflector, 
and is not appreciably influenced by the surface con
ditions of good reflectors, even for X-rays of short 
wave-length. C. W. G i b b y .

New m ethod of producing  and controlling  the  
em ission  of A -rays. F. G . C o t t e r e l l ,  C . H .  
K u n s m a n ,  and R. A. N e l s o n  (Rev. Sci. Instr., 1930, 
1, 654—661).—An apparatus is described for the 
investigation of the emission of K + ions from an 
em itting surface after electrolysis from a hot anode 
through a layer of glass. For electrolysis through 
glass the migrating ion is the one which is em itted 
thermionically. This suggested the possibility of 
controlling the emission by altering the alkali m etal 
concentration on the surface. Curves are given and 
discussed for the voltage saturation with various 
types of anode, and for the variation of positive 
thermionic current with electrolysis potential. The 
positive ion emission was found to  obey Richardson’s 
equation; the advantages of this source of ions are 
surveyed. N. M. B l i g i i .

[D eterm ination of in tensity  of A -rays by the 
ion isation  m ethod.] W. R o c h e  (Ann. Physik, 
1930, [v], 7, 375—380).—A criticism of the conclusions 
reached by Schechtmann (A.,. 1930, 843).

F. L. U s h e r .
R epresentation  of c ry sta l s tru c tu re  by F o u rie r 

series. W . L. B r a g g  and J . W e s t  (Phil. Mag., 
1930, [vii], 10, 823—S41).—The extent to  which the 
representation of a crystal structure on a given plane 
by a Fourier series (cf. A., 1929, 748) may be regarded 
as a faithful image of the actual structure is discussed. 
The diffraction of an ideal crystal of sodium chloride 
composed of H artree atom  models has been calculated 
as if observations were being made experimentally 
for a limited range of crystal planes. These results 
are expressed in the form of a double Fourier series 
and the projection is compared with the original 
model. I t  is shown th a t a truer image of the 
structure is obtained by making the final coefficients 
of the Fourier series converge by means of a tem per
ature coefficient. M. S. B u r r .

A-Ray histology. I. D eterm ination  of the  
tex tu re  of individual ram ie  fibres by an A -ray 
m icro-m ethod. K .  E c k l i n g  a n d  O . K r a t i c y  (Z . 
p h y s ik a l .  C h e m .,  1930, B, 10, 368—370).— 'T h e  
s t r u c t u r e  o f  s in g le  r a m i e  f ib re s  h a s  b e e n  i n v e s t i g a t e d  
b y  p h o t o g r a p h i n g  t h e m  u n d e r  i l l u m in a t io n  b y  a  
p e n c i l  o f  X - r a y s  p e r p e n d ic u l a r  t o  t h e  a x i s  a n d  o f  
s m a l l e r  d i a m e te r  t h a n  t h e  t h r e a d .  As d i f f e r e n t  
p o r t i o n s  o f  t h e  c r o s s - s e c t io n  o f  t h e  f ib re  g iv e  t h e  s a m e  
d i a g r a m ,  w h ic h  is  i d e n t i c a l  a ls o  w i t h  t h e  u s u a l  
c e l lu lo s e  f ib re  d ia g r a m s ,  t h e  s t r u c t u r e  m u s t  b e  e i t h e r  
c o m p le te ly  h o m o g e n e o u s  o r  e x t r e m e ly  c o m p le x  ( r a d ia l  
o r  c o n c e n tr i c ) .  H. F. G i l l b e .

In te rfe rom etricm easu rem en tsw ithm o lecu les.
P. D e b y e , L. B e w il o g u a , and F. E h r h a r d t  (Ber. 
Sachs. Ges. Wiss., math.-physikal. KL, 1929, 81, 29—
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37; Chem. Zentr., 1930, i, 3400—3401).—Measure
ments of X-ray scattering for carbon tetrachloride, 
chloroform, and dichloromethane are described.

A. A. E l d r i d g e .
C ry s ta l s tru c tu re  of so lid  m e rc u ry . K. L a r k -  

H o r o v i t z  (Physical Rev., 1929, [ii], 33, 121).—The 
crystal structure of thin deposits of solid mercury 
formed in a vacuum has been determined a t different 
temperatures. At the tem perature of liquid air sharp 
lines were obtained with the copper and iron K  rad i
ations, confirming McKeehan’s result; a t the tem 
perature of a carbon dioxide-alcohol m ixture the 
structure was identical, showing th a t no different 
form of mercury exists a t —80°. The lines are sharper 
a t the higher tem perature and their relative intensity 
is sometimes changed. L . S. T h e o b a l d .

C ry s ta l s t ru c tu re  of in e r t  g ases . I. X enon.
G. N a t t a  and A. N a s i n i  (Atti R. Accad. Lincei, 
1930, [vi], 11, 1009— 1011).—A more detailed account 
of work already noted (A., 1930, 528).

O rie n ta tio n  of ro lled  a lu m in iu m . J . T i i e w l i s  
(Phil. Mag., 1930, [vii], 10, 953—961).—The orient
ation of a flat-rolled aluminium sheet has been deter
mined by an X -ray method. No definite direction 
in the crystal can be identified with the rolling direc
tion or the normal direction. Four sets of crystals 
occur, the plane of the rolling and normal directions 
and the plane of the cross and the normal directions 
behaving like mirror planes. This result confirms 
th a t of Goler and Sachs (A., 1927, 504). A square- 
rolled rod of aluminium, if rolled from a rod possessing 
random orientation, has the same orientation as a 
cold-drawn aluminium wire. The result of square- 
rolling a piece previously flat-rolled has also been 
investigated. M. S. B u r r .

S p ace -g ro u p  an d  c ry s ta l  s tru c tu re  of p o ta s s 
iu m  su lp h a te . F. P. G o e d e r  (Physical Rev., 1929, 
[ii], 33, 120— 121; cf. A., 1929, 16).—An analysis of 
a series of Laue photographs places potassium sulphate 
in space-group 2Di-13 (F).3). The potassium sulphate 
molecule is clearly defined, and consists of a te tra 
hedral arrangement of the oxygen atoms with sulphur 
a t the centre and the potassium atoms on a straight 
line and equidistant from the sulphur. The potassium 
ions have the general positions of the space-group, 
bu t the sulphur atoms fit no special cases of the 
general arrangement. L. S. T h e o b a l d .

P o ta s s iu m  d ic h ro m a te  c ry s ta ls . P. L . S t e d e -  
h o u d e r  and P. T e r p s t r a  (Physica, 1930, 10, 113— 
124; Chem. Zentr., 1930, i, 3400).—In  addition to 
the triclinic forms there is a monoclinic form having 
a : b : c=l-0123 :1  :1-7675, p 88° 4-5'; rag 1-725, mg 
1-762, nvu 1-891. A. A. E l d r i d g e .

S tru c tu re  of so m e co m p lex  cyan ides. C.
G o t t f r i e d  and J . G . N a g e l s c h m id t  (Z. Krist., 1930, 
73, 357—364; Chem. Zentr., 1930, i, 3528).—The 
unit cells of potassium ferri- (space-group Cy), 
chromi-, mangani-, and iridi-cyanides contain 4 m ols.; 
th a t of caesium ferricyanide contains 2 mols.

A. A. E l d r t d g e .
S tru c tu re  of th e  cj/clohexane m olecu le . O. 

H a s s e l  and H . K r i n g s t a d  (Tids. Kjemi Berg., 1930, 
10, 128—130).—To determine which of the two pos

sible structures for eyefohexane, assuming a ring free 
from strain, is the true one, X-ray measurements 
have been made and the results are in  agreement 
w ith a ditrigonal scalenohedral symmetry.

M. S. B urr .
S tru c tu re  of so m e  fu n d a m e n ta l o rg a n ic  s u b 

stan ce s . J . H e n g s t e n b e r g  and H. M a r k  (Z. 
Krist., 1929, 70, 283—296; Chem. Zentr., 1930, i, 
3668—3669).—Diphenyl lias a  : b : c= l-445  :1:1-670 ; 
P 94-8°, with 2 mols. in the unit cell. Phenanthrene 
has a : b : c= l-4093 : 1 : 1-61 ; p 98° 15', with 4 mols. 
in the un it coll. The substances are isomorphous; 
space-group C%,. Fluorene has a : b : c = l  : 1-47 : 1 ; 
P 101° 53' ; space-group the unit cell containing 
2 (double) mols. Dibenzyl and stilbene (also C%) 
have 2 mols. in  the unit cell. A. A. E l d r i d g e .

C rysta llin e  fo rm  of so m e  a lk y la rs in ic  a cid s  
and  a lk a li a lk y la rs in a tes . G. G ilta  (Bull. Acad, 
roy. Belg., 1930, [v], 1 6 , 942— 956).—The values of p 
(where given) and of a : b : c for the following mono
clinic crystals are : methylarsinic acid 99° 3', 
1-2579:1 :1 -5202; potassium (+ 5 H 20 ), 93° 12',
1 -3131:1:1-0554; lithium (+ 5 H 20 ), 95° 33',
3-0522 : 1 : 1-2325; and ammonium methylarsinate 
( + 5HaO), 93° 23-5', 1-2707 :1:1-0550 ; ?i-propylarsinic 
acid, 105°, 1-1633 : 1 : 1-966; and for the following 
orthorhombic crystals : sodium methylarsinate
(+ 5 H 20 ), 0 -5673:1 :1 -2239; ethylarsinic acid,
1-2452:1 :1 -1416; sodium ethylarsinate (+ 3 H 20),
1-0458:1:0-9038 ; sodium ?i-propylarsinate (+ 3 H 20),
0-8317 : 1 : 1-2872. Rubidium methylarsinate 
(-¡-5H.,0), sodium ethylarsinate (-)-2H20 ), sodium  
n-propylarsinate (hydrated), and w-butylarsinic acid 
are also monoclinic ; cæsium methylarsinate (hydrated) 
and rubidium ethylarsinate (hydrated) are ortho- 
rhombic. C. W. Gib  by".

X -R ay s tu d y  of th e  s t ru c tu re  of th e  g e la tin  
m icelle . K . H errmann, O. Gerngross, and W. 
Abitz (Z. physikal. Chem., 1930, B, 10, 371—394).— 
Two sharp interference rings have been found in the 
Debye diagram of air-dried gelatin, using copper Ka. 
radiation, together with the four broad rings. The 
four innermost rings indicate crystalline interference, 
whereas the two outer diffuse rings are of the liquid 
interference type, but are not due to  water. The 
changes of the diffraction spectra after stretching 
and during swelling of the gelatin in water are 
described, and from the manner in which the rings 
contract or expand a theory of the gelatin structure 
is developed which, with certain modifications, is in 
accordance with th a t derived by Meyer and Mark 
for other substances consisting of complex molecules. 
The structure suggested is th a t of a fringed micelle 
in explanation of the mechanical properties of gelatin 
sols and gels. H. F. Gillbe.

C o n stitu tio n  of cellu lose n i tra te s  an d  ace ta te s  
a n d  th e ir  p a ssa g e  to  co llo idal film . J . J . T r i l l a t  
(J. Phys. Radium, 1930, [vii], 1 , 340—350).—The 
nitrates and acetates of cotton were examined as 
fibres or as particles dissolved in  acetone, by means 
of X-rays, using copper K  radiation. The nitrates 
can be grouped, according to their nitrogen content, 
into classes consisting of a crystalline and amorphous 
phase, the latter increasing as the nitrogen content
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decreases; below 6% H the interference rings of 
cellulose appear. The cellulose n itrate  films differed 
slightly in structure from the nitrated  co ttons; cer
tain  molecular spacings were somewhat larger and the 
distribution of the molecules was more irregular; in 
the passage from nitrated cotton to  film the crystalline 
phase persists, in  agreement with the results of Hess 
(cf. A., 1930, 750). Intermolecular space measure
m ents for the films agree with those for the thickness 
of th in  layers (cf. Sheppard, ibid., 287). Similar 
results were obtained for cellulose acetates as powders 
or films; the fine structure of the film is, however, 
the same as th a t of the acetylated cotton, which has 
passed to  the colloidal state. N. M. B l i g h .

P e rio d a te s  as  c h a ra c te r is t ic  c ry s ta l  fo rm s.
L. R o s e n t h a l e r  (Mikrochem., Emich Festschr., 1930, 
254—259).—Certain alkaloids, and notably arecoline, 
berberine, cinchonine, cueodal, heroine, dionine, pilo
carpine, and scopolamine, m ay be identified by the 
characteristic crystalline precipitates obtained by 
treatm ent with potassium iodate. W ith the excep
tion of lithium, inorganic cations yield amorphous 
precipitates. H. F . G i l l b e .

D ependence of th e  su sc e p tib ility  of d ia 
m a g n e tic  m e ta ls  on th e  field . W. J . d e  H a a s  and 
P. M. v a n  A l p h e n  (Proc. K . Akad. Wetensch. Amster
dam, 1930, 33, 680—682).—At the ordinary tem per
ature the diamagnetic susceptibility of a  pure bismuth 
rod remains constant with varying magnetic field. 
A t 20-3° and 13-5° Abs. the susceptibility is dependent 
on the field, and the curves are analogous to  those 
obtained by Schubnikow and de Haas (A., 1930, 675) 
for the variation of resistance of bismuth monocrystals 
with the magnetic field. O. J . W a l k e r .

M ag n e tic  p ro p e r tie s  of iro n  c ry s ta ls . D.
F o s t e r  (Physical Rev., 1929, [ii], 3 3 ,  1 0 7 1 ; cf. A., 
1930, 673).—Large crystals 1 mm. in diameter up to 
15 cm. in  length have been grown by annealing hard- 
drawn wires of electrolytic iron in a vacuum by a 
new method. The wire axis always lies a t a con
siderable angle to  the nearest (.111) direction. The 
hysteresis loop has very steep sides with sharp corners 
and high remanence. The initial perm eability of 
175 increases to  a maximum a t a field intensity  of 
approximately 0-8 gauss. L. S . T h e o b a l d .

In fluence of a n  a lte rn a tin g  c irc u la r  fie ld  on 
th e  d isco n tin u itie s  in  m a g n e tis a tio n  of iro n  
[B ark h au sen  effect]. S. P r o c o b ih  (J. Pbys. 
Radium, 1930, [vii], 1, 306—313).—Iron or steel wire 
is placed in the axis of an induction coil connected 
with a galvanom eter; an alternating current can be 
passed along the wire, which is also subjected to  a 
magnetic field (H ) produced by the rotation of a bar 
magnet. By varying the distance of this from the 
wire, I I  can be varied between 1 and 20 gauss. 
Denoting by a' and a the Barkhausen effect (as 
measured by tho galvanometer) in presence and 
absence respectively of the alternating current, i t  is 
shown th a t when such current is constant the ratio 
a '/a  is large for small values of AH, bu t decreases as 
AH  increases, becoming approximately un ity  when 
it equals the coercivity of tho wire. Curves show 
this relation and also th a t between the Barkhausen

effect and the alternating current for various values 
of AH. A new effect occurs when the alternating 
current is passed along the wire in absence of the 
rotating magnet. So long as the circular field pro
duced by the alternating current is less than  the 
coercivity of the wire, the galvanometer indicates no 
current, but on reaching th a t value it  shows a sudden 
jum p. These results support the au thor’s view th a t 
the Barkhausen effect varies with the magnitude of 
the variation in magnetisation. Tentative explan
ations are offered. C. A. S i l b e r r a d .

A to m ic  o rd e r  in  fe rro m a g n e tism . L. W.
M cK e e i i a n  and 0. E. B u c k l e y  (Physical Rev., 1929, 
[ii], 33, 636).—The fields surrounding a paramagnetic 
atom  in a ferromagnetic substance cannot possess 
spherical symmetry. The magnetic field has one dis
tinguishable axis, a t least, determined by the resultant 
magnetic moment of the atom. The mechanical field 
m ust also have distinguishable lines or planes which 
m ust be definitely oriented w ith respect to  the 
magnetic axis in order to  account for magnetostric
tion. Tho degree to  which such distinguishable parts 
of different atoms in a substance have a common 
orientation m ay be called its degree of magnetic or 
of mechanical order. In  alloys the two sorts of atomic 
order may be inconsistent. The effects of mechanical, 
chemical, and therm al processes can be predicted and 
specifications for a ferromagnetic material with desired 
combinations of properties can be given.

L .  S . T h e o b a l d .
F e rro m a g n e tic  m a te r ia ls  in  w eak  a l te rn a tin g  

fields. R . G o l d s c h m i d t  [with L a k m a k e r ] (Physi- 
kal. Z., 1930, 31, 1058—1060).—The magnetic pro
perties of various irons and steels and nickel-iron 
alloys have been determined with a view of inves
tigating the relationship of the permeability and 
hysteresis constants at small field amplitudes to the 
magnetisation. Soft iron, steel, and transform er iron 
exhibit considerable and different deviations from the 
theoretical equation, there being a marked increase 
of permeability a t the begimiing of the magnetisation 
curve; further, steel does not again acquire its initial 
permeability a t zero magnetisation after the hysteresis 
cycle has been completed. The nickel-iron alloys all 
show the same type of deviation from the theoretical 
curve : the initial magnetisation curve is in accord
ance with theory, bu t on continuation of the cycle 
deviations become apparent. Similar eliects are 
exhibited by the hysteresis-magnetisation curves.

H .  F .  G i l l b e .
A tom ic m o m e n ts  in  fe rro m a g n e tic  alloys. 

R . F o r r e r  (J. Phys. Radium, 1930, [vii], 1, 325— 
339).—The individual moments of the atoms of ferro
magnetic substances are investigated when forming 
alloys by the substitution of a small number of atoms 
of another m etal without modification of the main 
lattice. The variation, AM, of the moment by the 
atomic substitution is the slope of the curve of the 
atomic moments as a function of the atomic com
position. Alloys are investigated, and curves given 
for nickel w ith copper and cobalt, and iron witli 
nickel and cobalt. AM  is found to  be, in  general, 
an integral multiple of the Weiss magneton. Certain 
assumptions are considered for the distribution of
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the mean moment of the alloy among the atoms 
present. Some new moments for atoms in alloys are 
indicated, the value 14 being established for iron. 
I t  is concluded th a t the number of magnetons is not 
characteristic of each atom, bu t depends on the crystal 
lattice and the nature of neighbouring atoms. Theo
retical interpretations of the results obtained and the 
relation of the Bohr to  the Weiss magneton are 
considered. N. M. B l i g h .

O rie n ta tio n  of c ry s ta ls  in  m ag n e tic  fields.
D. E. O l s h e v s k y  (Physical Rev., 1929, [ii], 3 3 ,  278).— 
The statistical orientation of small crystals exposed 
to strong magnetic fields has been investigated. The 
orientation of a single crystal suspended in  a viscous 
liquid, and the problem of a growing particle and 
the probability function of orientation for a crystalline 
deposit a t the bottom of a container, are treated 
theoretically. Distribution curves of orientation have 
been obtained experimentally for a basic sulphate of 
iron and ammonium using field intensities of 13,500 
gauss. L. S. T h e o b a l d .

[M agnetic] su sce p tib ility  of p o ta s s iu m  c h ro m 
iu m  a lu m  a t  low  te m p e ra tu re s . W. J .  d e  H a a s  
and C. J . G o r t e r  (Proc. K .  Akad. Wetensch. Amster
dam, 1930, 3 3 ,  676—679).—The susceptibility of 
potassium chromium alum has been measured from
14-33° to  290-0° Abs., and found to be independent of 
the field. The Curie-Weiss law is obeyed, and using 
0=0-16° and (7=36-58 x  10-4 the value p=19-02 Weiss 
magnetons is obtained. Tliis disagrees with the ex
planation of Laporte and Sommerfeld (A., 1927, 86) 
of the magneton number in the iron group.

O . J . W a l k e r .
H all effect an d  th e  m a g n e tic  p ro p e r tie s  of 

so m e  fe rro m ag n e tic  m a te r ia ls . E. M. Pugh  
(Physical Rev., 1930, [ii], 3 6 ,  1503— 1511).— Using 
the method previously described (cf. A., 1929, 126), 
the Hall effect and magnetic properties were accur
ately measured simultaneously in K.S. m agnet steel 
and in hardened high-carbon steel in  order to  deter
mine the p art of the effect due to the magnetic field 
H  and th a t due to  the magnetisation intensity I . 
The Hall effect, both for the curves of the material 
and for the hysteresis loops, was found to be a  single
valued straight-line function of I ,  bu t not of II  nor 
of the magnetic induction B. The possibility of a 
formula separating the effect into two components 
is discussed (cf. Smith and Sears, A., 1930, 281).

N . M. B l i g h .
C hange in  re s is ta n c e  of p u re  e lec tro ly tic  iro n  

in  lo n g itu d in a l m a g n e tic  fields. O. S t u r s t a d t  
(Z. Physik, 1930, 6 5 ,  575—588).—Electrolytic iron 
in a magnetic field exhibits a larger change in resist
ance than  a technical iron with a High carbon content. 
The size of the relative change in resistance depends 
on previous thermal and mechanical treatm ent of 
the specimen, and on the crystal structure. I t  
appears probable th a t the Frank-Sommerfeld formula 
is applicable to ferromagnetics. J . F a r q u h a r s o n .

P ro p e r tie s  of s p u tte re d  m e ta l  re s is to rs .  L. C.
Van  Atta (Rev. Sei. Instr., 1930, 1, 687— 690).—  
l'he rate of change of resistance with tim e was inves
tigated for gold on pyrex and platinum on soft glass 
rods embedded in paraffin. The latter were the more

suitable for measuring small currents with an electro
m eter by the resistance shunt method, and showed 
absence of polarisation and a negligible temperature 
coefficient, and obeyed Ohm’s law. The nature of 
the ageing curves depends on the metal used, the 
thickness of film, conditions of sputtering, and the 
medium surrounding the film. N. M. B l i g h .

' R es is tan ce  of b is m u th  in  a lte rn a tin g  m ag n e tic  
fie lds. W. W. M a c a l p i n e  (Physical Rev., 1929, 
[ii], 3 3 ,  284).—The change in resistance of a bismuth 
wire was found to  be in phase with the field and 
equal to th a t calculated from D.C. measurements of 
resistance against field strength. L. S. T h e o b a l d .

P iezo -e lec tric  in v es tig a tio n s, u s in g  th e  p r in 
c ip le  of G iebe an d  S ch e ib e ’s m e th o d . A. I I e t -  
t i o h  (Z. Physik, 1930, 6 5 ,  506—511).—By observing 
the change in the piezo-electric behaviour of crystals 
with change of tem perature it is possible to  investigate 
transitions between allotropic modifications and to  
differentiate between possible crystal lattices. A 
simple form of Giebe and Scheibe’s circuit suitable 
for this purpose is described. Pentaerythritol does 
not lose its piezo-electric properties even when heated 
nearly to  its melting and decomposition point. 
Potassium iodate is piezo-electric and therefore cannot 
be monoclinic prismatic in  structure. An allotropic 
change occurs in the region 140— 150°. Hexamethyl- 
enetetramine shows very pronounced changes in the 
piezo-electric effect w ith temperature, bu t the effect 
remains even a t the lowest tem perature attainable 
with carbon dioxide snow and ether. Carbon te tra 
chloride is not piezo-electric a t —80°. An allotropic 
change occurs in camphor a t low temperatures.

J . W. S m i t h .
P a ra m a g n e tic  ro ta to ry  p o w er of c ry s ta ls  

of x en o tim e  a t  v e ry  low  te m p e ra tu re s ,  an d  
p a ra m a g n e tic  s a tu ra tio n . J . B e c q u e r e l  and 
W. J . d e  HAAfe (Compt. rend., 1930,191,782—784).— 
The curves representing the paramagnetic rotations 
of xenotime (A 5615-7 and 5780-1) as a function of 
magnetic field (H)/absolute tem perature (T) obey a law 
which with rise in tem perature (T = T 3 8 — 14-34° Abs.) 
approaches the simple hyperbola-tangent law already 
established for tysonite and parisite (A., 1929, 633, 
1134), the active magnetic moment being (approxim
ately) 7 Bohr magnetons. Contrary to  results ob
tained previously (loc. cit.), and with glasses of the 
rare earths, the fraction of saturation is not repre
sented by a function of the single variable H IT. 
Saturation is almost to ta l (99-2%) a t the tem perature 
of liquid helium and 11=21,000 gauss (cf. following 
abstract). J- G r a n t .

P a ra m a g n e tic  ro ta tio n  in  u n ia x ia l c ry s ta ls  
of th e  r a r e  e a r th s . H. A. K r a m e r s  (Compt. rend., 
1930, 191, 784—786).—A mathematical extension of 
the law deduced by Becquerel and de Haas for the 
rotation (p) of tysonite (A., 1929, 633, 1134) to  the 
case of xenotime a t low temperatures (cf. preceding 
abstract). If K  is a constant (1-00 cm.-1), go the Bohr 
magneton, p^T x) the saturation-rotation, h Boltz
m ann’s constant, and n  a whole number, then p =  
PK(Tx)[ap.J3F /V (m ^ //)2+ A 2]tanhV (a,uaH )2+A-2/I:T. 
This law is deduced on the assumption th a t the lower
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level of the 43 layer is converted by intramolecular 
forces into two non-magnetic levels forming a doublet 
of magnitude 2K . The value n —7 indicates th a t 
the ions of gadolinium are responsible for the rotation.

J . G r a n t .
E x p e r im e n ta l  v e rif ic a tio n  of th e  law  of p a r a 

m a g n e tic  ro ta tio n  in  x en o tim e . J . B e c q u e r e l , 
W. J . d e  H a a s , and H .  A. K r a m e r s  (Compt. rend., 
1930, 191, 839—841).—The validity of the relation 
given by Kramers (preceding abstract) between the 
paramagnetic rotation of xenotime when the optic 
axis is parallel to  the incident light and to  the mag
netic field, and the magnetic field a t very low tem 
peratures, has been shown to hold, within the limits 
of experiment, a t tem peratures of 4-22° and 1-38° 
Abs., for values of H /T  between 530-8 and 6314, and 
478-4 and 19,335, respectively. The values of n  (7-0) 
and K  (1-96 x  10-10) were deduced from observations 
a t these tem peratures and a t 14-34° Abs.

C. A. SlLBERRAD.
O p tica l c o n s ta n ts  of m an g an e se  d is tilled  in  

v acu u m . J .  B. N a t h a n s o n  (J. Opt. Soc. Amer., 
1930,2 0 , 593— 596).— Manganese distilled in a vacuum 
is very brittle and difficult to  polish; this m ay be 
accomplished by using aluminium oxide and then 
magnesium oxide. The reflecting power of the sur
face, which contained pits and irregularities, varies 
from 61-6% to  63-5% for polarised light of wave
lengths 4600—6800 A. The values found for the 
reflecting power are greater a t the blue end of the 
spectrum and less a t  the red end than  those obtained 
by previous workers. C. W. Gibby.

M eta llic  reflex ion . J .  Z a h r a d n i c e k  (Z. Physik, 
1930, 65, 814— 823).—The formulae of Macku and 
Drude in connexion with metallic reflexion are re
viewed. The results of the determination of the 
optical constants of silver by Minor, those of lead 
sulphide, and results for a number of metals by 
Drude are given and compared with the values cal
culated from the formulae of Macku, Drude, and the 
author. A. J . M e e .

D e te rm in a tio n  of o p tica l c o n s tan ts  of m e ta ls  
in  th e  u ltra -v io le t b y  th e  in te rfe ren c e  m eth o d .
J .  M a l s c h  (Ann. Physik, 1930, [v], 7, 360—374).—A 
method of determining the refractive index and co
efficient of absorption of metals, based on the form
ation of a thin wedge of air between a quartz plate 
and a plane reflecting m etal surface, is described, 
and values of these constants for copper are given 
for wave-lengths down to  2536 A. The method pos
sesses the advantage th a t no polariser or compensator 
is used, and it is therefore applicable in the fluorspar 
ultra-violet range. P. L. U s h e r .

G ra in -g ro w th  of m a rb le . M. K u r o d a  (Sci. 
Papers Inst. Phys. Chem. Res. Tokyo, 1930,14, 226— 
227).—On annealing samples of marble, which had 
been subjected to  compressive stresses, a t 450—800°, 
a slight growth of the  original grains was observed, 
but the chief effect was growth of twins and slipping 
in the plane of cleavage. P . L. U s h e r .

M ol. w t. d e te rm in a tio n  in  c a m p h o r so lu tio n .
R. J .  W. L e  P A v r e  (Nature, 1930, 126, 760).— 
Historical. L. S. T h e o b a l d .

C onduction  of e lec tric ity  in  liq u id  d ie lec trics .
D. H . B l a c k  and R. H. N is b e t  (Phil. Mag., 1930, 
[vii], 10, 842—862; cf. B., 1928, 737).—The pheno
mena associated with the conduction of electricity 
through oils of the paraffin class have been inves
tigated. The results are shown to be in  agreement 
with the gas theory, since R = B 0~\-nI, where R  is the 
resistance when the steady current I  is flowing, R 0 
the true resistance, and n  a coefficient depending on 
tem perature. This applies for a wide range of field 
strengths. Measurements have been made a t short 
intervals after the initial application and after the 
reversal of the voltage. The results can be expressed by 
various simple relationships, bu t cannot be explained 
simply. No direct evidence has been obtained as 
to  the nature of the carriers taking p art in conduction 
through liquid dielectrics, bu t it is probable th a t 
they  are produced chiefly by internal causes.

M. S. B u r r .
Specific re s is ta n c e  of b e ry lliu m . E . J .  L e w i s  

(Physical Rev., 1929, [ii], 33, 284).—The specific 
resistance of beryllium from the tem perature of liquid 
air to  700° reached a steady state  only after prolonged 
heat treatm ent. The value obtained is approximately
6-8 microhms per cm. a t 20°. L . S. T h e o b a l d .

E lec tr ic a l co n d u c tiv ity  in  silicon . A. S c h u l z e  
(Physikal Z., 1930, 31, 1062— 1064).—The specific 
resistance of specimens of silicon from various sources 
has been determined a t tem peratures up to  1300°; 
in  general the resistance falls w ith rise of tem perature 
from 0° to  200°, rises to  a maximum a t 550—650°, 
and thereafter falls steadily, bu t the curve is con
tinuous throughout. Investigations w ith a single 
crystal, which had a small positive tem perature co
efficient, indicate th a t the negative coefficient usually 
observed arises a t the interface between the crystals ; 
the resistance-tem perature curve of a single crystal 
is linear and unbroken from 0° to  400°, a further 
indication th a t no transition takes place. Measure
ments of the therm al expansion of silicon a t tem 
peratures up to  1000° confirm this view.

H. E. G i l l b e .
In te rn a tio n a l B u re a u  of P h y sico -ch em ica l 

S ta n d a rd s . IV. P h y s ic a l co n s ta n ts  of 20 o r 
g an ic  com pounds. J .  T im m e r m a n s  and (M m e .) 
H e n n a u t - R o l a n d  (J. Chim. phys., 1930, 27, 401— 
442 ; cf. A., 1928, 942).—The following data for the
b. p., m. p., and d° have been determined : m-xylene, 
139-30°, 47-4°, 0-8S113; w-propylbenzene, 159-45°, 
99-2°, 0-87864; tetrachloroethylene, 121-20°, 22-35°,
1-65582 ; w-propyl chloride, 46-60°, -122-8°, 0-91686 ; 
?i-butyl chloride, 78-50°, —123-1°, 0-90838; o-cliloro- 
toluene, 159-15°, -36-5°, 1-10180; m ethyl alcohol, 
64-65°, -97-0°, 0-81005; ethylal, 88-0°, -66-5°,
0-85021; w-propyl ether, 90-1°, -122-0°, 0-76611; 
?i-butyl ether, 142-4°, -9 8 ° , 0-78536; acetic an- 
hjxlride, 140-0°, —73-1°, 1-10526; formic acid, 100-7°, 
S-40°, d15 1-22647; acetic acid, 118-2°, 16-55°, d20
1-04926; propionic acid, 141-35°, —20-8°, 1-01503; 
methyl formate, 31-50°, —99-0°, 1-00317 ; ethyl 
acetate, 77-15°, —83-6°, 0-92453; ethyl propionate, 
99-10°, -73-9°, 0-91251; ethyl carbonate, 126-8°, 
—43-0°, 0-99707 ; ethyl oxalate, 185-4°, —40-6°,
1-10169; acetonitrile, 81-60°,—44-9°, 0-80345. D ata
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are also given for the variation of b. p. with pressure, 
the density a t various temperatures, coefficients of 
expansion, refractive indices and dispersive powers, 
mol. refractions, viscosities, capillarity constants, and 
surface tensions. The results obtained by earlier 
investigators are also given. N. M. B l i g h .

Influence of a m agnetic  field on the  th e rm al 
conductivity of a  p a ram agnetic  gas. H. S e n f t -  
l e b e n  (Physikal. Z., 1930, 31, 961—963).—The th er
mal conductivity of air in  a field of about 1000 gauss 
is 1% lower than  without field; of the individual 
constituents of air, oxygen gives the effect, nitrogen 
does not. Nitric oxide gives the effect, whereas water 
vapour, hydrogen, helium, and argon do not, with 
neon doubtful. A quantitative investigation is made 
of oxygen and nitric oxide. The effect varies a t first 
w ith the square of the field strength, then linearly, 
and finally tends to  a saturation v a lu e ; i t  also 
varies with pressure. The measured and computed 
values agree very well. The effect is explained by 
showing th a t \Z T jp  is a function of the mean period of 
collision (ts) of the molecules, so giving an explanation 
of the effect of pressure and tem perature on the effect.

J . F a r q u h a r s o n .
R elationships betw een m . p ., n o rm a l b. p., 

a n d ! critica l tem pera tu res . JR. T a f t  and J . 
S t a r e c k  (J. Physical Chem., 1930, 34, 2307—2317). 
—The data of the International Critical Tables for 
the ratios m. p .¡Tc, m. p ./b . p., and b. p .¡Tc have 
been exaihined. The first two ratios are not even 
approximately constant, but certain relationships 
appear to exist for restricted groups of compounds. 
The third ratio is nearer to  a constant value than  
are the other two. The relation th a t T c is equal to  the 
sum of the m. p. (Abs.) and b. p. (Abs.) bolds for a 
number of common substances. L. S. T h e o b a l d .

C alorim etric  determ ination  of the  th erm al 
p roperties  of sa tu ra ted  w a te r and steam  from  
0° to 270°. N. S. O s b o r n e ,  H. F . S t i m s o n ,  and
E. F. F io c k  (Bur. Stand. J . Res., 1930, 5, 411—480). 
—Details are given of the methods employed and of 
the results obtained in the determination of the 
thermal properties of water and steam from 0° to 
270°. Tabulated data  are given of the latent heat 
and of the heat contents and entropies of the liquid 
and vapour. H. F. G i l l b e .

Review of ca lo rim etric  m easu rem en ts  on the 
th erm al p roperties of sa tu ra te d  w a te r and steam .
E. F .  F i o c k  (Bur. Stand. J . Res., 1930, 5, 481—505). 
—-A critical review of earlier work and comparison 
with the recent determinations of the Bureau of 
Standards. H .  F .  G i l l b e .

P rincip le  of the inaccessib ility  of the absolute 
zero. H. M a c h e  (Phil. Mag., 1930, [vii], 10, 931— 
937).—A reply to  Kolosovski (A., 11930, 847). The 
principle of the inaccessibility of the absolute zero, 
as conceived by Clausius, was based on the assump
tion th a t the second law of thermodynamics is valid 
a t the absolute zero of tem perature and th a t the 
specific heat remains finite or disappears a t a slower 
ra te  than  T. Since, however, on the basis of the 
experimental work of Nernst, and of Debye’s theory 
of specific heats, it may be assumed th a t the specific 
heat disappears more rapidly th an  T , it m ust be

D

postulated with N ernst that, in  the neighbourhood 
of the absolute zero, every process takes place w ith
out change in entropy, and, consequently, the second 
law is invalid a t absolute zero. The principle of the 
inaccessibility of the absolute zero has thus been 
raised to  an independent postulate with a wider 
physical meaning than  hitherto. M. S. B u r r .

E ntropy  of hydrogen. D. M a c G i l l a v r y  (Physi
cal Rev., 1930, [ii], 36, 1398—1404; cf. A., 1930, 
697).—Mathematical. The entropy difference, in the 
solid phase a t absolute zero, between ordinary hydro
gen and hydrogen in perfect equilibrium is calcul
ated to  be 0-75Älog 3+i?log 4, in agreement with 
Giauque and Johnston (cf. A., 1929, 138). The 
thermodynamical and statistical aspects are examined.

N. M. B l i g h .
K inetic theo ry  of liquids. R. O. H e r z o g  (Z. 

physikal. Chem., 1930, B, 10, 337—346).—Theor
etical. Jäger’s equation for the viscosity of an ideal 
liquid is shown by reference to  liquid hydrogen, 
mercury, and ethyl ether, and to  associated organic 
liquids, to be generally applicable provided th a t the 
velocity employed refers to the average mobile 
particle in the liquid phase, whether the association 
be of a chemical, physical, or purely statistical 
nature. Riecke’s diffusion equation is probably 
valid under the same conditions, and by combination 
of this equation with th a t of Jäger an  expression 
relating the viscosity with the mean distance between 
the particles has been derived; by further combin
ation of this expression with th a t previously derived 
on hydrodynamic grounds for the viscosity (A., 1929, 
1112) a simple equation has been obtained for the 
distance between the particles. The relationship 
between Lindemann’s assumption, th a t a t the m. p. 
the amplitude of vibration of the atoms is approxim
ately equal to  the mean distance between the atoms, 
Jäger’s equation is demonstrated. H. F. G i l l b e .

New law  for rea l gases and vapours. E. J .  M. 
H o n i g m a n n  (Physikal. Z., 1930, 31, 1064—1065).— 
A new thermodynamic relationship, applicable to 
real gases and saturated vapours, has been developed 
by integration of the expression d(PV)= dU . A /(n —1) 
on the assumption th a t n  is constant, which is true 
for all substances so far examined. A new law of 
thermodynamics is stated  thus : no change in  a 
system can take place spontaneously which results 
in a  diminution of the quantity H, where dH  is a 
complete differential defined by dH —dQjA, A  being 
the capacity of the system for doing work. For a 
perfect gas H  is identified with entropy. The new 
law is shown to be compatible with the second law 
of thermodynamics. H. F. G i l l b e .

Van. d er W aals’ equation. E. N e u s s e r  (Physi
kal. Z., 1930, 31, 1041— 1051).—The van der Waals 
constants a and b are expressed as functions of 
tem perature and pressure, and since both vary more 
rapidly with tem perature than with pressure, they 
should be calculated from isothermal volume deter
minations made a t only slightly different pressures. 
The gas constant has been recalculated from previous 
measurements with hydrogen to 0-082051 atm./degree, 
and the m. p. of ice to  273-20°±0-02° Abs. Existing 
da ta  for hydrogen and carbon dioxide are critically
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examined; the constants have been recalculated for 
a  wide range of tem peratures and pressures and the 
results are presented graphically. Although the 
liquid and gas phases appear, in the van der Waals 
sense, to  he in  general continuous, the co-volume and 
cohesion changing continuously in the interval in 
Avhich both phases coexist, the van der Waals con
stants undergo considerable change'during the change 
of state, and there exists a specific tem perature effect 
which vanishes only a t relatively high temperatures 
and pressures. W ith hydrogen the constants exhibit 
anomalous variations with pressure in the interval 
50— 100° Abs. The critical volume and pressure of 
hydrogen m ay be calculated from existing data  if 
the critical tem perature be assumed, and for carbon 
dioxide the vapour pressure from 0° to 30° and the 
critical constants m ay be calculated approximately. 
The co-volume and cohesion of carbon dioxide change 
continuously during the change of phase, bu t a t any 
given tem perature diminish rapidly with increase of 
pressure in the neighbourhood of the boiling pressure.

H. F .  G i l l b e .
Viscosity, h ea t conductivity, and diffusion in  

gas m ix tu res. XI. V iscosity of hydrogen, 
n itrogen , carbon m onoxide, ethylene, and oxygen 
and  th e ir  b inary  m ix tu res. XII. Gas viscosity 
a t h igh  tem pera tu res. M . T r a u t z  (Ann. Physik, 
1930, [v], 7, 409—426, 427—452; cf. A., 1930, 1105). 
—X I. [W ith A. M e l s t e r . ]  The viscosity coefficients 
of hydrogen, nitrogen, carbon monoxide, ethylene, 
and oxygen have been measured’ by the capillary- 
flow method previously described from the ordinary 
tem perature up to, 276-9°, and the results are in good 
agreement with the previous determinations. The 
Sutherland constants are (hydrogen=84-4): nitrogen
103-9, carbon monoxide 101-2, ethylene 241-7, and 
oxygen 126-7. Determinations have been made also 
with mixtures of these gases, and the cross-sectional 
ratios q have been calculated; q is independent of 
th e ' tem perature and of the concentration of the 
mixture. The viscosity isotherms of carbon mon- 
oxide-nitrogen, carbon monoxide-oxygen, and nitro- 
gen-oxygen mixtures are approximately linear, and 
the cross-sectional ratios are almost unity. The gas 
triangle and its application in certain cases to the 
assignment of a correct value to q are described. If 
the values of q for two mixtures are represented by 
two sides of a triangle, th a t for the third m ixture is 
derived from the length of the remaining side. The 
principle shows the experimental values of q to be 
m utually concordant, and demonstrates the similarity 
between nitrogen and carbon monoxide. The mean 
term  2tj13 . 3^/?, • q2 is independent of the con
centration, as shown by calculation of the constant 
F, which m ay be determined to within 1% from the 
maxima in the viscosity-molar fraction isotherms 
(A., 1929, 1227); the values of F  lie between 1-0 
and 1-5, and assume the higher values for mixtures 
having a large difference between the mol. wts. of 
the constituent gases. The characteristic tem perature 
0 , which has been calculated for a number of gases, 
falls with increase of the mol. wt. M , whereas A/0, 
which varies from 17 to 26, increases in general with 
M , although for the  inert gases the variation is 
periodic. The <f> functions (==ql M 1Q1lq.,M,,Qi ) of

the gas mixtures have been calculated. For those 
mixtures for which the cross-sectional ratio  is high 
or un ity  <f> is approximately equal to  q, but for 
intermediate values of q <j> increases to about 1-5 q.

X II. [W ith R . Z i n k .] Comparative measurements 
of the  viscosity of ah- between 20° and 830° accord 
well with a  value of 111 for the Sutherland constant. 
Differential measurements of the viscosities of nitro
gen, argon, and carbon dioxide between 20° and 700° 
made with a simple capillary tube differ only slightly 
from measurements made w ith a tube expanded a t 
one e n d ; by this second method results have been 
obtained for argon, nitrogen, carbon dioxide, oxygen, 
hydrogen, helium, neon, methane, and sulphur 
dioxide between 20° and 830°. The Sutherland 
formula is applicable to  nitrogen, argon, and oxygen 
within the range studied, the constants C being
104-7, 142, and 125, respectively. For hydrogen, 
helium, and neon the Sutherland formula is totally 
invalid, bu t the modified Onnes equation vj= kT "l  
(l-f-C/T), where n —0-67, 0-67, 0-6, and C = 0 , 2-5, 
and 20, respectively, gives values for yj which accord 
well with those determined experimentally. For 
carbon dioxide and sulphur dioxide the Sutherland 
constant becomes constant only a t tem peratures 
above 300°, the values being 213 and 306; for m ethane 
(7=162. The variation of the Sutherland constant 
with tem perature has been investigated: for hydrogen, 
helium, and neon (7 increases slowly and n  diminishes 
with rise of temperature. For hydrogen n  tends to  
the value 1-5 a t very low tem peratures; for the other 
gases examined n  converges to the value 0-5, and 
with falling tem perature C passes through a maximum 
which lies a little above the critical temperature.

H. F. G i l l b e .
K ordes’ law . K . M. S t a c h o r s k i  (J. R u s s .  

Phys. Chem. Soc., 1930, 62, 1493—1497).—Kordes’ 
law (A., 1926, 79S) may be applied in the approximate 
evaluation of the degree of association of one or both 
components of a mixture. R. T r u s z k o w s k i .

Viscosity of m ix tu re s  of ethyl acetate w ith  
piperidine. N. A. P u s h i n  and T. P i n t e r  (Z. 
physikal. Chem., 1930, 151, 135— 137; cf. A., 1929, 
994).—From the results of measurements of the 
density and viscosity of m ixtures of ethyl acetate 
and piperidine it is concluded th a t the associated 
molecules of the latter substance are partly  resolved 
by ethyl acetate into simpler complexes.

F. L. U s h e r .
M olecular k inetics of g lasses in  the softening 

in terval. G. T a m m a n n  (Z. anorg. Chem., 1930, 
193, 406—408).—The abrupt changes of specific heat 
and of the coefficient of expansion of glasses in the 
softening interval are shown not to  be due to  polymer
isation processes. I t  is suggested th a t molecular 
rotation commences within the glass a t the lower 
tem perature lim it of the softening interval and is 
complete a t the upper limit. H . F . G i l l b e .

Alloys of iron. IX. C onstitu tion of iro n -  
silicon alloys. J .  L. H a u g h t o n  and M. L. B e c k e r  
(J. Iron Steel Inst., 1930, 121, 315—335).—Very 
pure alloys containing up to  73% Si have been 
studied by means of therm al analysis, dilatometric 
measurements, magnetic tests, annealing tests, and
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photomicrographic observations. The liquidus and 
solidus curves of the a solid solution region lie; close 
together, and fall a t 35% Si to  1198°, the eutectic 
with the e phase (compound FeSi). The maximum 
of the liquidus in the e area is a t 1410°, and falls a t 
51% Si to  the eutectic with the £ phase a t 1213°; 
the £ phase is probably Fe2Si5, which forms a eutectic 
with silicon a t 59% Si and 1208°. Iron is bu t slightly 
soluble in silicon, but the solubility of silicon in iron 
is 18-5% a t the eutectic point and falls to 15% at 
about 800°. M urakami’s interpretation of the arrest 
in the cooling curve a t about 1030° as being due to 
the formation of Fe3Si2 has been confirmed, and 
there appears to  be another arrest a t about 950°, the 
cause of which is obscure. Silicon lowers the  (3-a 
magnetic transition point rapidly until i t  meets the 
11 phase boundary a t 490° and 14-5% Si, after which 
the curve is horizontal up to 25% Si. A second 
magnetic transition exists a t 82°, due to a transform 
ation in the r) phase. H. F. G i l l b e .

N atu re  of the  [3-transition of copper-tin  alloys.
H .  I m a i  and I .  O b i n a t a  (Mem. Ryojun Coll. Eng., 
1930, 3, 117— 135).—Resistance-temperature curves 
of copper-tin alloys show a sharp fa ll and subsequent 
steady rise of resistance at 525°; for alloys contain
ing less tin  than the eutectic mixture the curve shows 
a further break at 590° which is a function of tem
perature only and not of the time of heating, and is 
probably due to a change in the [3 mixed crystal 
phase. Alloys consisting of the 8 + - phase show a 
very pronounced fa ll of resistance at about 590°, 
and a subsequent rise. Differential heating and 
cooling curves show that the (3 transformation takes 
place in two stages, at 525° and 590°; Alloys quenched 
from 700°'show marked absorption of heat at 525°, 
and evolution of heat at 200° and 350°; these effects, 
which increase w ith the content of the alloy, are 
attributed to eutectoidal breakdown of the super
cooled (3 mixed crystals. The whole transition of 
the phase appears to take place in three stages, viz. 
P— >-p'— > (3"-— >a-j-S and this view is supported also 
by, the resistance-temperature curves of the chilled 
alloys. The (3 transition resembles the A2 trans
formation of steels and the [3 transformation of 
copper-zinc alloys in being concerned w ith a change 
of atomic energy rather than a simple phase trans
formation. H .  F .  G i l l b e .

Compound SnSb. W. M. J o n e s  and E . G. 
B o w e n  (Nature, 1930, 1 2 6 ,  846—S47).—The com
pound SnSb has a crystal structure of the sodium 
chloride ty p e ; d 6-94 g./c.c., and a0 6-092 A. Reflex
ions from the 111 planes are absent, bu t the observed 
and calculated values of the plane spacings are in 
good agreement, as are those of intensities of the 
lines. The structure of the compound SnSb persists 
over the range 46—430% Sn with some change of 
lattice constant showing solubility of both consti
tuents in it. Dissolution of u p  to  4%  Sb changes 
the  lattice constant to 6-106 A. and before annealing 
.dissolution of 10% Sn causes an expansion to  6-124 
A .; after annealing there is no measurable change.

L. S. T h e o b a l d .
C rystal s tru c tu re  of the (3 phase of a lum inium - 

bronze. I .  O b i n a t a  ( N a tu r e ,  1 9 3 0 , 1 2 6 ,  8 0 9 ) .— A

powder photograph of the binary alloy containing 
12-5% A1 taken a t about 650° shows it to  belong to 
a body-centred, cubic super-lattice, of parameter
5-887 A. Weak spectral lines belonging to  the 
p phase are obtained from the same alloy quenched 
from 850°, whilst intense lines correspond w ith a 
hexagonal lattice of the p ' phase. The lattice con
stan ts are : , p' phase, a 11-13 A., c 6-342 A., and 
c/a. 0-5698, and ¡3 phase, a 5-835 A.

L. S. T h e o b a l d .
Solubility  of naphthalene in  som e aliphatic 

alcohols. A. A. S u n i e r  (J. Physical Chem., 1930, 
34, 2582—2597).—The solubility of naphthalene in 
methyl, ethyl, w- and No-propyl, n-, iso-, sec.-, 
and tert.-butyl alcohols has been determined between 
20° and 70° by the synthetic method. For the 
normal alcohols the solubility increases from methyl 
to butyl alcohol; a t the lower tem peratures fso- 
propyl alcohol dissolves about 30% less.naphthalene 
than  does the corresponding normal alcohol. No- 
B utyl alcohol is a poorer solvent than  the normal 
compound a t all tem peratures in the  range investig
ated, whilst the secondary compound is the best 
solvent of all the isomerides a t the higher temperatures 
and the  tertiary  • is th e  poorest a t  the  lower tem 
peratures. W ith methyl and ethyl alcohols the 
presence of about 2%  of water reduces the solubility 
by about 20%. The errors introduced into the 
determination of solubility by the synthetic, method 
by the presence of undissolved crystals and by too 
rapid heating are considered: The causes of deviation 
from Raoiilt’s law are briefly discussed,

L. S. T h e o b a l d .
[Solubility of] caseinogen. J .  S l a d e k  (Casopis 

Ceskoslov. Lek.,. 1930, 10, 1—7, 29—38, 61—66; 
Chem. Zentr., 1930, i, 3314).—The solubility of 
caseinogen in solutions containing constant amounts 
of sodium chloride and Irydroxide increases with its 
concentration to  a maximum and then diminishes. 
For equal amounts of caseinogen and equal con
centrations of sodium chloride it increases w ith  in
creasing p H; when the concentration of sodium 
hydroxide is constant it increases with increasing 
concentration of sodium chloride but eventually falls.

A. A. E l d r i d g e .
N itric  acid. VI. T o tal vapour p ressu res  and 

densities of solutions of n itrogen  peroxide in  
anhydrous and very  concentrated  n itr ic  acid. 
A. K l e m e n c  and J . R u p p  (Z. anorg. Chem., 1930) 
194, 51—72; cf. A., 1930, 543).—The densities and 
to ta l vapour pressures of solutions of nitrogen per
oxide in anhydrous nitric acid and in 16iV- and 
19iV-nitric acid have been determined over a wide 
range of concentration a t 0°, 12-5°) and. 25°. As the 
concentration of the  solution in the anhydrous acid 
is increased, the density rises continuously up to  a 
maximum and then starts to  fall, again, which is 
regarded as pointing to  compound formation in the 
mixture. The am ount of peroxide dissolved increases 
with its partial pressure more rapidly than  H enry’s 
law would ind icate; a t 25° and under a total pressure 
of 0-8 atm ., 1. volume of the anhydrous acid dissolves 
about 590 volumes of peroxide. The depression of 
the solubility caused by addition of water is probably 
connected with the existence of the equilibrium
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H N 0 3,H20 + N 0 2^ H N 0 3,N 02+ H 20  in the solu
tion. “ “ R. CUTHHJL.

In tensive drying. (Miss) E. J .  G r e e r  (J. Ainer. 
Chem. Soc., 1930, 52, 4191— 4201).—If in the purific
ation of benzene special care is taken to remove all 
sulphur compounds, no colour is developed and no 
additive compounds are formed with phosphorus 
pentoxide. The vapour pressure of benzene was 
unchanged after being dried for 3 years w ith phos
phorus pentoxide in  a fused pyrex glass apparatus. 
A few days’ contact with activated silica gel gives 
rise to  changes in  the vapour pressures of benzene, 
carbon tetrachloride, and carbon disulphide which 
are in the same direction as and of similar magnitude 
to  those observed in  other investigations on intensive 
drying. The observed effects are attributed to the 
additive effect of the partia l pressure of minute 
traces of water in  the normal liquid rather than  to 
any catalytic effects. E.g., 2-29 X K H  g. of water 
in 1 g. of benzene exerts a partia l pressure of 7 mm. 
a t 20°, and thus R aoult’s law is not followed. Partial 
pressures of solutions of water in benzene a t 20-89° 
have been determined. H enry’s law is followed 
rigidly. J .  G. A. G r i f f i t h s .

S orp tion  of gases by m inerals . II. L aum ont- 
ite. J .  S a m e s h im a  (Bull. Chem. Soc. Japan , 1930, 
5,303—310; cf. A., 1929,757).—Ammonia is absorbed 
by dehydrated laum ontite in amounts which depend 
on the conditions of dehydration, b u t not on the 
tem perature between 0° and 25°. Carbon dioxide is 
not absorbed. C. W. G ib b y .

R elation betw een gas content and  adsorp tion  
of electrolytes by activated  charcoal. V. 
P o isoning  of p la tin u m  in  p latin ised  charcoal.
S. V a s s i l i e v  and A. F r u m k i n  (Z. physikal. Chem., 
1930, 151, 87—90; cf. A., 1929, 640; 1930, 683, 
684).—Mercuric chloride is very strongly adsorbed 
by platinised charcoal, and is not displaced when 
the latter is afterwards saturated with hydrogen. 
The addition of 1 mol. of mercuric chloride per atom 
of platinum  suffices to  abolish the capacity of the 
charcoal to  assume a higher oxygen potential, i.e., i t  
adsorbs the same quantity  of acid as unplatinised 
charcoal. In  an  acid medium, desorption of acid by 
hydrogen is not affected by the presence of mercuric 
chloride. If, however, the mercuric chloride is ad 
sorbed from an alkaline solution, or is previously 
“ fixed ” by means of hydrogen, the platinum  is 
poisoned and desorption of acid is incomplete. Re
duction of adsorbed oxygen by means of hydrogen 
(development of a hydrogen potential) is also inhibited 
under similar conditions. Mercuric chloride influ
ences only slightly the development of a hydrogen 
potential by oxygen-free charcoal. F .  L. U s h e r .

A dsorption  tim e and  its  m easu rem en t by 
s tream in g  m ethods. I. P. C l a u s i n g  (Ann. 
Physik, 1930, [v], 7, 489—520).—The phenomenon 
of adsorption of a gas a t a  solid interface is discussed 
in the light of the kinetic theory, and a critical survey 
is given of earlier work on the subject. I t  is shown 
th a t the mean adsorption tim e x of a molecule collid
ing with the surface is equal to  the mean interval 
during which the molecules adsorbed in an element

of tim e dt are retained after collision with the surface, 
and is related to  the probability of re-evaporation, 
and th a t the mean adsorption tim e of the adsorbed 
molecules in the stationary state is 2x. If  a t tim e 
i= 0  a  vessel containing gas a t a given pressure is 
p u t into communication w ith a second, empty, 
vessel, by means of a  tube, the  delay experienced 
before the first molecules of gas enter the second 
vessel will be governed by the  length of tim e th a t 
each molecule is retained by the walls of the tube 
after each collision, i.e., by the  adsorption time. 
The theory of the determination of adsorption times 
by streaming methods based on this principle is 
developed by regarding the phenomenon purely as 
one of diffusion, and also by regarding the  adsorption 
times as very great compared w ith the time of flow 
of the gas. " H. F. G i l l b e .

S tab ilising  effect of adsorp tion  layers of 
surface-active substances on d isperse  system s.
II. S tab ility  of bubbles and d rops a t surfaces 
of separation . P. R e h b i n d e r  and E. W e n s t r o m  
(Kolloid-Z., 1930, 53, 145—158).—The factors deter
mining the stability of disperse systems and the 
methods of measuring i t  are discussed. The stabil
ising effect of surface-active substances of sufficient 
surface rigidity on aqueous suspensions and emulsions 
is a t a maximum when the adsorption layer is com
pletely saturated. Suspensions of barium sulphate, 
ferric oxide, mercuric oxide, aluminium sulphate, 
and silica in  benzene, toluene, and heptane are 
stabilised by adsorption layers of polar molecules 
and excess of the stabilising agent brings about 
coagulation. In  such cases stability is a t a maximum 
a t a medium concentration of stabiliser. W hen a 
foam is stabilised by a “ liquid ” adsorption layer 
such as isoamyl alcohol in water, an  optimal con
centration of the liquid corresponds with maximum 
stability, bu t when the stabiliser forms a semi-solid 
adsorption layer the stability  increases with con
centration up to  saturation of the layer. The stability 
of foams and emulsions has been measured by deter
mining the time, t ,  taken for bubbles or liquid droplets 
to  disappear. In  the case of emulsions x depends on 
which of the pair of liquids is in the disperse phase. 
Curves relating the tim e or stability to concentration 
of the stabilising agent have led to  the recognition 
of two groups of adsorption layers—liquid and solid. 
For pure liquids x is 0, with liquid stabilisers the 
curve passes through a maximum before saturation 
is reached and then falls, whilst with solid adsorption 
layers x increases with concentration to  a limiting 
value at saturation. Iodine, eosin, crystal-violet, 
and night-blue form a transition between the two 
groups. Similar experiments have been extended 
to  more massive systems, such as a broken mercury 
surface in solutions of stabilising agents.

E. S. H e d g e s .
U nim olecular film s on w ater and on m ercury .

I. Surface film s on w ater. E. F a h i r  (J. Chim. 
phys., 1930, 27, 471—492).—Three classes of sub
stances which spread on w ater to  form films are 
recognised: (1) those which spontaneously form
stable films (oleic and myristic acids, cetvl alcohol),
(2) those giving a film which disappears more or
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less rapidly through its high solubility (lauric acid) 
or volatility (camphor), and (3) substances which 
give a film only when previously dissolved in a 
suitable volatile liquid, such as benzene or chloro
form. Palmitic and stearic acids belong to  the third 
class, bu t give spontaneous stable films a t higher 
temperatures. The stability of these films, on water 
has been studied by Marcelin’s method and curves 
connecting the area of the film with the pressure 
have been constructed. The results confirm th a t 
oleic, myristic, palmitic, and stearic acids and cetyl 
alcohol form unimolecular films with one end of the 
molecule towards the water. The following values 
for the lengths of the molecules have been deter
mined and are in good agreement w ith the values 
calculated from X-ray spectrographic d a t a : oleic 
acid, 23-2; myristic acid, 16-3; cetyl alcohol, 23-5; 
palmitic acid, 17-8; stearic acid, 19-8 A.

E. S . H e d g e s .
Change of the  osm otic w a te r a ttrac tio n  of a 

system  of phases. I. F. A. H . S c h r e i n e m a k e r s  
(Proc. K. Akad. Wetensch. Amsterdam, 1930, 33, 
094—701).—A m athem atical consideration of the 
thermodynamics of general osmotic systems with 
special reference to  the influence of changes of pressure 
and volume on the osmotic water attraction of the 
systems. O. J . W a l k e r .

Osm otic p ressu re  and  m ol. w t. of cellulose 
acetate. E. H. B ü c h n e r  and P. J . P. S a m w e l  
(Proc. Akad. Wetensch. Amsterdam, 1930, 33, 749— 
754).—A preliminary account of osmotic pressure 
measurements of cellulose acetate (cellite) in acetone, 
acetophenone, and benzyl alcohol by the method of 
van Campen (unpublished) which depends on measur
ing the velocity w ith which the solvent diffuses 
through the semipermeable membrane against an 
applied pressure and extrapolating for zero velocity. 
A partly  denitrated collodion membrane was found 
satisfactory. In  some cases the osmotic pressure 
is proportional to  the concentration and the tem 
perature, bu t in other cases deviations are obtained. 
The mol. wt. in the various solvents is approximately 
the same, viz., 32-6 to  35-8 x lO 3. Different samples 
of cellite which have different viscosities give the 
same value for the mol. wt., so th a t there is no 
connexion between the latter and the viscosity.

O . J . W a l k e r .
Cryoscopic study of paraldehyde in  solutions  

of sodium  and barium  chlorides. F .  B o u r i o n  
and E. R o u y e r  (Compt. rend., 1930, 191, 1062— 
1064).—Paraldehyde [taken as (C2H 40 )3] in 0-531 
solutions of sodium chloride a t 0° (mean K c 23-3) 
exists as an almost stable molecule, but in 1-225M  solu
tions is depolymerised to  an extent which increases 
as the concentration decreases, and corresponds with 
equilibrium between simple and triple molecules only. 
In  0-25ÍII- and 0-6125AT-barium chloride solutions 
(mean K c 22-40 and 28-60, respectively) there is no 
indication of depolymerisation (cf. Bourion and 
Tuttle, A., 1929, 648, 1236). J .  G r a n t .

[Cryoscopy and ro ta to ry  pow ers of] solutions 
of ta r tra te s  in  m olten  calcium  chloride hexa- 
hydrate. E. D a r m o i s  and J .  C e s s a c  (Compt. rend., 
1930, 191, 1053—1055).—The mean cryoscopic con

stan t obtained from solutions of calcium, methyl, 
and ethyl tartra tes dissolved in molten calcium chlor
ide hexahydrate (m. p. 29-8°) is 40-4, corresponding 
with the normal mol. wts. of these salts. The solu
tions of m ethyl and ethyl tartra tes are laevorotatory, 
and determinations of [a] a t 20—80° for the yellow, 
green, and (mercury) indigo rays indicate an equi
librium between two or more isomeric tartrates, 
depending on the concentration and temperature. 
Solutions of calcium tartra te  are only feebly laevo- 
rotatory, and [a] is only slightly affected by variations 
in  concentration and tem perature (cf. A., 1929, 259).

J .  G r a n t .
O sm otic re la tions of s tro n g  electro lytes in 

solution and hydration  of th e ir  ions. K. F a j a n s  
and G. K a r a g u n i s  (Z. angew. Chem., 1930, 43, 
1046—1048).—A  lecture. E . S. H e d g e s .

G enerality  of the  colloid sta te . P. P. v o n
W e i m a r n  (Kolloid-Z., 1930, 53, 246—247).—A claim 
for priority. E. S. H e d g e s .

Colloid science, electrotechnics, and  hetero 
geneous catalysis. Wo. O s t w a l d  (Kolloidchem. 
Beih., 1930, 32, 1—113).—The fundamental principles 
of the physics and chemistry of colloids are discussed 
in terms of the degree of subdivision of m atter. I t  
is emphasised th a t most physico-chemical properties 
vary with the degree of subdivision and th a t this 
variation is greatest in the region of colloidal dimen
sions, where maxima or minima are often to  be 
observed. Many examples of the change of properties 
with the degree of dispersion are illustrated by curves. 
The importance of dimensional characteristics in 
properties which lie be37ond the usual scope of colloid 
science is indicated, and insulators, electrolytic valves, 
detectors, photo-cells, and heterogeneous catalysis 
are discussed from this point of view.

E. S. H e d g e s .
Evolution of colloidal m olecules. G eneral 

exposition. P. B a r y  (Rev. gen. Colloid., 1930, 
8, 289—300).—The hypothesis of an  “ evolution 
zone ” in the dynamic equilibrium of polymerides 
is advanced, an  increase in the number of molecules 
being regarded as “ positive evolution ” and a de
crease as “ negative evolution.” The theory of mole
cular evolution is applied to  lyophilic colloids, which 
are regarded as m atter in the evolution zone. Such 
colloids consist of chain-like polymerides, the ends of 
the chains being saturated with molecules acquired 
from the dispersion m edium; they are regarded as 
existing in two states, according to  whether their 
evolution is positive or negative, i.e., whether the 
number of particles is increasing or decreasing. A 
marked tendency towards positive evolution is char
acteristic of a peptisable colloid, the velocity of 
evolution being modified by tem perature, pressure, 
and the chemical properties of the medium; under 
certain conditions the direction of evolution may be 
reversed to  negative, leading to coagulation or gelation. 
The process of positive evolution begins with the 
swelling of a  gel and ends with molecular dispersion. 
Typically lyophobic colloids, dispersed by mechanical 
or electrical means, are not regarded as being in the 
evolution zone; they neither swell nor form jellies. 
Colloids prepared by chemical methods, such as the
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metallic hydroxides and sulphides, are in the zone 
of evolution, bu t the direction of evolution is negative.

E . S. H e d g e s .
B ro w n ian  m o tio n . G. E. U h l e n b e c k  and L. S. 

O r n s t e i n  (Physical Rev., 1930, [ii], 36, 823—841). 
—Mathematical. The frequency distribution of the 
velocity and displacement of a particle in Brownian 
motion, and the Brownian motion of a harmonically' 
bound particle, are investigated. N. M. B l i g h .

C atap h o re tic  an d  ex tin c tio m e tr ic  m e a s u re 
m e n ts  w ith  k ao lin  su sp en sio n s . A. R e i f e n b e r g  
(Kolloid-Z., 1930, 53, 162— 170).—Measurements of 
the velocity of cataphoresis of kaolin particles in 
dilute electrolyte solutions have been compared with 
the am ount and sta te  of aggregation of the trans
migrated portion as determined by nephelometric 
investigation. The results establish tha t small con
centrations of ammonium, sodium, and calcium hydr
oxides and disodium hydrogen phosphate raise the 
charge on the particles and reduce the aggregation 
simultaneously, the order of effectiveness for both 
processes being C a > N a > N H 1. Similarly, with falling 
electrokinetic potential the amount of kaolin trans
ferred is reduced and the degree of aggregation is 
greater. At somewhat higher concentrations sodium 
hydroxide has the greatest charging effect, and in 
more concentrated solutions all the electrolytes have 
a discharging effect, th a t of calcium being very pro
nounced. Coagulation is considered to be due not 
only' to discharge, bu t also to dehy'dration of the 
particles. E . S. H e d g e s .

C atap h o re s is  in  ro ta t in g  e lec tric  fie lds. E . M. 
P u g h  and C. A. S w a r t z  (Physical Rev., 1930, [ii], 
36, 1495— 1502).—A new m ethod of making ca ta
phoresis measurements on colloid particles, using a 
rotating electric field causing the particles to  move 
in circles, is described. The mobilities of particles 
smaller th an  10-4 cm. diameter fluctuate w idely; a 
qualitative explanation is discussed. N .M . B l i g h .

D ielec tric  c o n s tan t of co m p lex  co llo idal 
sy s tem s. A d so rp tio n  by  m ice lles  in  so lu tion . 
D ielec tric  o rig in  of fo rces of ad so rp tio n . C.
M a r i e  and N. M a r in e s c o  (J. Chim. phys., 1930, 27, 
455—470).—The dielectric constants of suspensions 
of carbon in water and also in the presence of gelatin, 
leucine, and glycine have been measured. The 
results are said to show th a t the phenomenon of 
protection of colloids is a simple adsorption due to 
the dielectric attraction between the dipoles of high 
moment of the protective agent and the electrically' 
deformable adsorbent particle. Good protective col
loids should therefore have high dipole moments and 
it is shown th a t this property' is a special feature of 
some of the proteins. E. S. H e d g e s .

P la s tic ity  a n d  v isco sity  a s  c r ite r ia  of m o lecu la r 
ag g reg a tio n . S. E. S h e p p a r d  (J. Rlieology', 1930, 
1, 471—483).—A critical discussion of recently pub
lished work on the phenomena associated with the 
viscosity of colloidal solutions and the light thereby 
thrown;,on the degree of dispersion of solvated mole
cules. E . S. H e d g e s .

. C ollo idal s tru c tu re  of egg -w hite  a s  in d ica ted  
by  p la s tic ity  m e a su re m e n ts . J .  L. S t . J o h n  a n d

E. L. G r e e n  (J. Rheology, 1930, 1, 4S4— 504).— 
Egg-white from fresh eggs consists of two portions 
(described as thick and thin, respectively), which 
differ in their physical and colloidal properties. By 
means of a horizontal capillary-tube plastom eter the 
difference in properties of the two portions has been 
examined. The mobility of the thick portion appears 
to  increase with the tim e for which the egg is kept 
after opening, bu t this time factor does not affect the 
behaviour of the thin white, suggesting a colloidal 
change involving a translation of thick into thin 
white. The thick portion is not considered to  be 
pseudoplastic, although the  th in  portion may be. 
Analyses of the plasticity' da ta  and especially of the 
inconsistencies therein lead to  the view th a t w ith the 
thick portion a p art of th e  to ta l work is used to  break 
down the gross structure before the white enters the 
tube, a .p a rt to  deform and deflocculate the disperse 
phase after it enters the tube, and the remainder to  
cause viscous flow. The effect of the breakdown of 
the gross structure is probably shown by the differ
ence in the mobility of the tliick and thin portions 
of the white. A m athem atical formula for deter
mining the pressure necessary to  break down the 
gross structure has been developed. A method for 
the accurate calibration of capillary tubes is described.

E. S. H e d g e s .
A dherence an d  p ac k in g  of m icro sco p ic  p a r 

tic les. A. v o n  B u z â g h  (Kolloidchem. Beilu, 1930, 
32, 114—142).—The sedimentation volume of irregu
lar, poly'hedral quartz particles of microscopic dimen
sions has been measured in water, electrolyte solutions, 
lyophilic colloidal solutions, and some organic liquids 
and the results have been correlated with the size, 
form, orientation, and adherence of the particles. 
In  water the sedimentation volume is independent 
of the particle size, b u t in the presence of coagulating 
electrolytes the sedimentation volume is greater the 
smaller is the particle size. This relation docs not 
hold for particles greater than  100 g. The sediment
ation volume in electrolyte solutions increases with 
the adherence value of the particles as measured by' 
the angle of tilt method. This apparent contradiction 
is explained by supposing th a t when the adherence 
is small the particles can glide over each other and 
become packed in a small space, whilst when the 
adherence is great the particles adhere a t edges and 
corners, thus giving an  open structure and larger 
volume to  the sediment. I t  follows also th a t the 
value of the sedimentation volume alone cannot in 
such cases give a true indication of the size of the 
lyospheres surrounding the quartz particles. An 
indication of the size of the lyospheres can be obtained, 
however, when the size of the particle is small in 
comparison with the thickness of the solvate sheath 
or when the particles are in the form of oriented 
platelets, giving a  uniform method of packing. 
Experiments have been conducted, therefore, with 
plate-like particles of glass and it  has been estab
lished th a t the'sedim entation volume and therefore 
the thickness of the solvate sheath decreases in the 
presence of a coagulating electrolyte. The mechanical 
properties of the sediment of coarsely disperse quartz 
also vary' with the size, form, and adherence of the 
particles, and the thickness of the lyospheres ; in
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water the sediment is dense, bu t can flow, whilst in 
electrolyte solutions it is loosely packed, but cannot 
flow. Aliphatic alcohols in aqueous solution raise 
the adherence value of the particles, the effect in 
creasing with rising concentration and with the mol. 
wt. of the alcohol. The sedimentation volumes of 
quartz particles were also measured in ethyl ether, 
chloroform, carbon tetrachloride, benzene, and toluene 
and were found to increase with the adherence values. 
Carbon tetrachloride is remarkable for the high 
values obtained. In  gelatin solutions of medium 
concentration the sedimentation volume and adher
ence valuo of quartz particles simultaneously vary 
with time, being a t first greater th an  the values 
obtained in  water and later falling gradually to  a 
low value. This behaviour is due to the slow form
ation of a gelatin sheath round the particles, a thin 
layer having a coagulating influence and a thicker 
layer a stabilising effect. For this reason, very dilute 
or very concentrated gelatin sols do not show this 
time effect. E. S. H e d g e s .

P o ly h y d ro x y -co m p o u n d  m e th o d  of sy n th esis  
of e lec tro n eg a tiv e  sols. II I . F o rm a tio n  of fe rric  
h y d ro x id e  so l in  th e  p resen ce  of c itr ic  acid.
A. D u m a n s k i and T. P. T ia s h e l o v a  (J. R uss. Phys. 
Chem. Soc., 1930, 6 2 , 1313—1334; ef. A., 1930, 
992).—Negatively-charged colloidal suspensions of 
ferric hydroxide are formed from ferric chloride in 
the presence of alkaline citrate. The first product 
is a complex of ferric hydroxide with sodium citrate, 
which, reacts with sodium hydroxide to yield the sol. 
The complex appears, on the basis of measurements 
of electrical conductivity and of the f. p. lowering, 
to be identical with Belloni’s “ ferrisodium citrate,” 
the iron being in the anion. Measurements of the 
absorption spectrum sharply differentiate solutions 
of the complex from those of the sol, obtained by 
adding further alkali. Excess of alkali produces 
coagulation of the sol. Sols formed in the presence 
of citric acid are less stable than  are those formed in 
tartaric acid solution. R . T r u s z k o w s k i .

Influence of h y d ro ly s is  te m p e ra tu re  on som e 
p ro p e rtie s  of co llo idal fe rric  oxide. II . S ta b il
ity. G. H. A y r e s  and C. H. S o r u m  (J. Physical 
Chem., 1930, 3 4 ,  2629—2G35; cf. A., 1930, 693).— 
The coagulation values of ferric oxide sols show no 
regular variation w ith the tem perature of prepar
ation of the sol or with the concentration of ferric 
chloride hydrolysed. In  general, however, the floccul
ation valuo towards sodium chloride decreases with 
a  rise in temperature. The sols become opaque 
and reddish-orange in colour on heating above 160° 
and show much settling when kept. A t the higher 
temperatures, the sols appear to  be less hydrated.
.1 lie decrease in stability and the increase in turbidity 
are not due to an increase in particle size.

L . S. T h e o b a l d .
Dye sols. I. Sol fo rm a tio n  of Congo ac id  by 

w ash in g -o u t p ep tisa tio n . R . T a n a k a  (Kolloid-Z.,
1930, 5 3 , 200—205).—When Congo-red is precipitated 
by mineral acids and the precipitate washed with 
water the first washings are colourless, later pink, 
red, and finally blue, with the formation of sols by  
peptisation. The electrical conductivity of these sols

has been measured and peptisation begins when the 
liquid has a conductivity of 0 ’0003 mho. Measure
ments of filtration velocity and viscosity suggest 
th a t immediately before peptisation the precipitate 
undergoes swelling. Directions are given for the 
preparation of a concentrated sol of Congo acid, 
containing 2-46 mg. per c.c. E . S. H e d g e s .

In fluence of e lec tro ly tes  on co llo idal su lp h u r.
A. B o n v a r lEt  (Rev. gin. Colloid., 1930, 8, 300— 
309).—When progressively increasing quantities of 
sodium chloride are added to colloidal sulphur the 
stability of the sol passes through a maximum, but 
the concentration of sodium cliloride should not 
exceed 0-54%. Sodium, ammonium, and lithium 
salts produce a reversible precipitate of sulphur at 
all concentrations, whilst salts of barium, copper, 
calcium, potassium, and magnesium give an irrevers
ible precipitate. The precipitation is the more rapid 
and complete the higher is the at. wt. of the metal 
concerned. Ultramicroscopical examination of the 
precipitates has revealed th a t the reversible precipit
ates consist of an assemblage of primary particles, 
which have lost their electric charge, but still preserve 
their individuality; on the other hand, the particles 
in the irreversible precipitates have coalesced and 
cannot redisperse when the conditions of the dis
persion medium are changed. The stability of a sol 
containing 13-4% of sulphur is a t a maximum in the 
presence of 0-93% of sodium chloride, being thus 
about 7% of the weight of sulphur. Both rise and 
fall of tem perature decrease the stability of the 
sulphur sols, especially when relatively large quantities 
of sodium chloride are present. The stability is a t 
a maximum over the range 12— 18°. Sulphur is 
also deposited by the aotion of light, but deposits 
formed either by light or temperature changes are 
redispersed in the sol by shaking. E. S. H e d g e s .

P re c ip ita tio n  p o ten tia l of a rsen io u s  su lph ide 
h y d ro so l in  p re sen ce  of excess of a rsen io u s  oxide. 
S. N. M u k h e r j i  (Kolloid-Z., 1930, 5 3 , 159—162).— 
The cataphoretic migration velocity of the particles 
of arsenious sulphide sols containing an excess of 
arsenious oxide decreases with increasing content of 
the la tter and the cquicoagulation and precipitation 
concentrations of electrolytes fall simultaneously. 
Although dilution of the sol increases its stability 
towards electrolytes, i t  has the effect of lowering the 
velocity of cataphoresis. E. S. H e d g e s .

S ta b ilisa tio n  of co llo idal sy s tem s. II I .  S. I.
D ija t s c h k o v s k i  (J. Russ. Phys. Chem. Soc., 1930, 
6 2 , 1285— 1311; cf. A., 1930, ,993).—The stability 
of a number of sols is diminished by the addition of 
small quantities of methyl or propyl alcohol, but is 
augmented by higher concentrations of the alcohol; 
these effects are ascribed to dehydration of the 
micelles a t low concentrations and to  slow augment
ation of the dielectric polarisation of the molecules 
of the lyosphero, involving increase in the dipole 
moment, in the case of high concentrations. The 
variation of surface tension of colloidal solutions with 
tem perature attains a maximum valuo over the 
interval 30—40°. A  colloidal solution can be separ
ated into fractions of different relative dispersion by 
freezing; the larger micelles remain in the  coagulate
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on thawing, whilst the solution contains particles in 
a high degree of dispersion. In  some cases suspen
sions containing ultramicrocrystalline particles are 
obtained on thawing. R. T r u s z k o w s k i .

R ev ersa l an d  p ep tisa tio n  of m e tac h ro m ic  
dyes a t  su rfaces . N . von  J a n c s 6  (Kolloidchem. 
Beih., 1930, 32, 143— 155).—When aqueous solutions 
of metachromic dyes containing electrolytes are 
shaken with an immiscible organic liquid, the dye 
undergoes a colour change a t the liquid-liquid inter
face. The colour change in the case of Congo-rubin 
is a particular colloid-chemical problem, which can 
be explained in terms of Wo. Ostwald’s theory th a t 
the colour is a function of the degree of dispersion. 
When the liquid-liquid surface is increased by shak
ing, the blue, coarsely disperse substance is peptised 
a t the interface to the red, finely-dispersed form, the 
phenomenon being most marked when the electrolyte 
used is a neutral salt having a univalent cation and 
an anion which falls near the beginning of the lyo
tropic series. Blue Congo-rubin membranes spread a t 
a large, still surface separating an aqueous electrolyte 
solution from an immiscible organic liquid, and assume 
the red form. E. S. H e d g e s .

S w elling  p re ssu re . J . J . B i k e r m a n  (Z. physikal. 
Chcm., 1930,151, 129—134).—Theoretical. Osmotic 
pressure and swelling pressure differ in th a t the forces 
between solute and solvent in the former effect have 
their origin in points, and in the latter in surfaces. 
If I denotes the distance between a molecule of solute 
and the position of weakest attraction, both types of 
pressure are represented by the formula P —3kT/8l3. 
In  the case of gels, I is the thickness of the adsorbed 
layer of solvent, and on introducing this magnitude 
into the general formula an expression is obtained 
which agrees w ith the empirical concentration- 
pressure relation observed by Posnjak (A., 1912, ii, 
912). F . L. U s h e r .

G en era l r e g u la r i t ie s  of g e la tin  sw elling  in  
e lec tro ly te  so lu tio n s . K . R tx d sit  (Kolloid-Z., 1930, 
53, 205—218).—The results of a large number of 
measurements on the swelling of gelatin and the 
influence of the hydrogen-ion concentration of the 
liquid, the temperature, concentration of salts, and 
time are presented. The swelling curves of all the 
kinds of gelatin investigated have two minima a t 
p n 4-7 and 8-0, respectively, between which lies a

neutral ” maximum, the position of which may be 
on either the acid or the alkaline side and depends on 
the kind of gelatin. The swelling curve of gelatin 
in solutions of sodium chloride of different concen
trations is essentially similar to those obtained with 
hydrochloric acid and sodium hydroxide. In  mixtures 
of salt with acid or alkali the presence of sodium 
chloride reduces the swelling. At higher concen
trations of hydrochloric acid or sodium hydroxide 
this holds only for low concentrations of sodium 
chloride, for with more of the salt the gelatin dissolves 
completely. In  the region of the minima of the acid- 
alkali swelling curve small quantities of sodium 
chloride increase the swelling and larger amounts have 
the reverse effect. In  these systems and also in the 
presence of lithium, potassium, and calcium chlorides

the position of the minimum is displaced in the 
direction of decreasing hydrogen-ion concentration 
with rising temperature. E. S. H e d g e s .

T ita n ia  gel. C o m p ariso n  w ith  s ilic a  gel.
S. K l o s k y  (J. Physical Chein., 1930, 34, 2621— 
2623; A., 1925, ii, 1057).—The preparation and 
properties of titania gel are discussed. Silica gel is 
easier to prepare, is more adsorptive, and is a better 
catalyst support. L. S. T h e o b a l d .

M orpho logy  of ch em ica l re ac tio n s  in  gels. II I .
V. M. S c h e m j a k in  (J. Russ. Phys. Chcm. Soc., 1930, 
62, 1357— 1376; cf. A., 1930, 33).—The phenomena 
of periodic precipitation in gels are classified. The 
spreading of a drop of silver n itrate solution over a 
gelatin surface is not a continuous process, bu t is 
made up of a series of spurts; to  this phenomena is 
ascribed the formation of “ artificial ” Liesegang 
rings on the surface of an agar gel impregnated with 
potassium dichromate when drop after drop of silver 
nitrate solution is placed on the same spot. A 
number of other physical processes, such as the 
evaporation of water or milk, the melting of ice, and 
the flow of mercury, take place similarly in a series 
of steps. R. T r u s z k o w s k i .

C o n stitu tio n  of so lub le  p ro te in s  a s  rev e rs ib le  
d isso c iab le  sy s tem s of com p o n en ts. II. S. P. L.
S o r e n s e n  (Kolloid-Z., 1930, 53, 170—199; cf. A., 
1930, .1603).—The dissociation tendencies of egg- 
albumin, serum-albumin, serum-globulin, casein, and 
gliadin have been calculated from previously published 
data. The values are small, especially in the case of 
egg-albumin, and increase with dilution, particularly 
when the concentration falls below 1%. Previous 
work, supplemented in some cases by recent, un
published data, is described on the solubility of egg- 
albumin and its dependence on the to tal protein 
concentration of the experimental mixture, the 
fractionation of egg-albumin, the preparation and 
fractionation of serum-albumin and serum-globulin, 
their solubility and dependence of solubility on the 
to tal amount of protein, the chemical composition of 
the fractions of serum-albumin, the solubility relations 
and reversible fractionation of casein and wheat- 
gliadin. Serum-albumin can be separated into three 
fractions according to solubility, and, although pre
vious attem pts to  differentiate between the fractions 
chemically by acid degradation have failed, i t  is 
found th a t the fractions show differences in the 
amounts of nitrogen combined as humin, ammonia, 
cystine, and tryptophan. E. S. H e d g e s .

S tru c tu re  v isco sity  of caou tchouc so lu tio n s .
B. D o g a d k in  and D. P e w s n e r  (Kolloid-Z., 1930, 
53, 239—245).—Caoutchouc solutions show the devi
ations from the Hagen-Poiseuille law characteristic 
of colloids. The dependence of the relative viscosity 
on the rate of flow can be expressed by the de W aele- 
Ostwald formula and the structure viscosity exponent 
can be taken as a measure of the structural peculiarities 
of the particular kind of caoutchouc. W ith rise of 
tem perature the viscosity of the caoutchouc solutions 
decreases, bu t the exponent of structure viscosity 
increases. The state of aggregation of the caoutchouc 
micelles is reduced by rolling the material and causes
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a decrease in the value of the structure viscosity 
exponent. Ageing produces a similar effect.

E. S. H e d g e s .
Effect of p lan t-lecith in  on the  sw elling and 

surface tension of flour-g lu tin  and starch . I. 
B inding m ate ria ls  in  cooking. W. Z i e g e l n a y e r  
(Kolloid-Z., 1930, 53, 224—231).—The agglutinating 
effect of egg-yolk in cooking is due to the lecithin and 
can be increased by adding 1 % of soya-lecithin to the 
flour. This corresponds with the addition of six 
eggs to  1 kg. of flour. The lecithin has the effect of 
limiting the amount of swelling through the form
ation of an adsorption complex. Cytolipoid lecithin 
produces a starch-glutin-fat adsorption complex, in
creasing the extensibility, elasticity, and softness of 
the dough. The syneresis observed in a flour-water 
mixture is absent when lecithin has been added.

E. S. H e d g e s .
Table for kinetic gas theory. T. E d q u i s t  

(Physikal. Z., 1930, 31, 1032).—Of the total number 
of N  gas molecules, the number (dn) for which the 
kinetic energy possesses values between E  and dE 
can be expressed according to  Maxwell’s distribution 
law. This equation has been integrated from 0 to 
V E/lcT, and n  is expressed as a function of N  (n=N<f>). 
Numerical values of </> are tabulated for values of 
V 'E jk f  from 0-10 to 3-00. W. R .  A n g u s .

Therm odynam ic tre a tm e n t of chem ical equili
b ria  in  system s of rea l gases. III. M ass-action 
effects. O ptim um  hydrogen : n itrogen  ratio  
for am m onia form ation in  the H aber equilibrium .
L. J. G i l l e s p i e  and J . A. B e a t t i e  (J. Amer. Chem. 
Soc, 1930, 52, 4239—4246; cf. A., 1930, 1357).— 
By means of the equations previously developed, 
optimal initial (r) and equilibrium (re) values of the 
ratio H 2: N2 have been calculated for to tal pressures 
between 100 and 1000 atm . a t  500°, with and with
out the presence of argon. Except a t low to tal pres
sures the ratios are less than  3; r  has a minimum value 
of 2-90 a t 600 atm . and re falls to  2-68 a t 1000 atm . 
The corresponding values are 2-91 and 2-72 when 
atmospheric nitrogen containing 0-012 mol. fraction 
of argon is used. When yields of ammonia a t 500° 
are calculated for the H 2: N 2 ratios 2 and 4, deviations 
as great as 1-5% a t 1000 atm . are found between 
values derived from the ordinary and the improved 
mass-action equations. Argon has a deleterious 
effect a t all total pressures. J .  G. A. G r i f f i t h s .

H igher stages of dissociation of phosphoric 
and boric acids. F .  L .  H a h n  and R .  K l o c k m a n n  
(Z. physikal. Chem., 1930, 151, 80—86; cf. A., 1930, 
560).—The failure to detect a third point of inflexion 
in the potentiometric titration curve of phosphoric 
acid is shown by a simple calculation to  be due to 
unfavourable conditions of concentration. By using 
a saturated solution of disodium hydrogen phosphate 
and concentrated alkali the third stage of neutralis
ation becomes apparent. By using the same formula 
an upper limit for the hitherto undetermined second 
and third dissociation constants of boric acid may 
bo calculated, the concentrations and the accuracy 
of the potential measurements which fail to reveal the 
corresponding points of inflexion being known. The 
values obtained a re : # 2= l - 8 x  10^ 3( /2//o„), and

# 3= 1-6 to  3 x l0 - 14(/3//o„), where / 2, f n, f 0u are the 
activity coefficients of the respective acid anions and 
the hydroxyl ions. F. L. U s h e r .

C olorim etric investigations of ind ica to rs in  
presence of n eu tra l sa lts . N. V. S i d g w i o k ,  
W. J . W o r b o y s ,  and L. A. W o o d w a r d  (Proc. Roy. 
Soc., 1930, A, 129, 579—588).—The change of colour 
exhibited by a definite concentration of an indicator 
in a solution of given pn on the addition of a neutral 
salt is investigated by a colorimetric method. An 
optical wedge is employed in conjunction with a 
Lindemann electrometer and a rubidium photo
electric cell, the light absorption being measured by 
means of the wedge shift. The photo-electric effect 
enters into the method only as a null-point observ
ation. The Tizard relation K =[H ](c1—c)/(c— 1) is 
used, where K  is the apparent dissociation constant 
of the indicator acid, c the colour of a slightly alkaline 
solution of methyl-orange a t a given concentration, 
and Cj the relative colour, which is the ratio of the 
colour of any other solution to  the unit colour. A 
correction is made for the part of the hydrogen ions 
combined with the indicator anions to  form undis
sociated indicator acid. Determinations of K  are 
made in the absence of neutral salts with varying 
concentrations of hydrochloric acid and a method is 
described for studying the possibilities (1 ) th a t the 
neutral salt may alter the absorption bands of the 
coloured forms of the indicator, and (2 ) th a t it may 
affect the chemical equilibrium between these forms. 
The first is studied independently of the second by 
dealing with solutions in which the indicator is com
pletely in the yellow or the red forms. Measure
ments are also made of the dissociation constant of 
methyl-orange in the presence of varying concen
trations of several salts (sodium chloride, bromide, 
chlorate, and nitrate, and potassium chloride and 
bromide), the concentration of the indicator being 
N /40,000. For sodium chloride K  rises to a maximum 
between N /20 and JV/10 and afterwards falls. A 
series of measurements was also carried out with a 
constant quantity  of acetic acid-ammonia buffer, 
instead of hydrochloric acid, a t an indicator concen
tration of N /53,000, and the results were of the same 
type for all salts; the value of [H*freJ  rises with 
increase of salt concentration, passing through a 
maximum a t about N/2. The theoretical significance 
of these results is discussed. L. L. B i r c u m s h a w .

Ionisation constants of som e chloro- and 
n itro -an ilines by the p a rtitio n  m ethod. G.
W il l ia m s  and F. G. S o p e r  (J.C.S., 1930, 2469— 
2474).—The ionisation constants of o-, m-, and 
p-chloroanilines and of o-nitroaniline have been deter
mined and compared with the discordant values 
given in the literature. A partition method was 
used, in which attention was directed to  the effect of 
unhydrolysed salt on the distribution equilibrium 
and to  the choice of extracting solvent when dealing 
with certain very weak bases. The values obtained 
for the “ concentration ” basic dissociation constants 
of the four substances are i j X  10u =0-371, 2-88, 
8-4 5 , and 0-00353, respectively, and for the “ con
centration ” hydrolysis constants are K/,X  104=27-1,
3-49, 1-19, and 2850, respectively. E. S . H e d g e s .
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S tren g th  of w eak bases and pseudo-bases in  
g lacial acetic acid solutions. J . B. C o h a n t  and 
T. H . W e r n e r  (J. Amer. Chem. Soc., 1930, 52, 
4436—4450; cf. A., 1928, 129, 1188).—Spectrophoto- 
metric observations a t wave-lengths between 470 
and 680 pp, on glacial'acetic acid solutions of crystal- 
violet' buffered with carbamide and sulphuric acid, 
carbamide and perchloric acid, and acetoxime and 
sulphuric acid a t 25°, and electrometric determin
ations with these buffers show th a t the first dissoci
ation' constant of crystal-violet (Adams and Rosen- 
stein, A., 1914, i, 1092) and the constants of carbamide 
and acetoxime increase greatly with increasing ionic 
strength, and in more concentrated solutions the 
salts have specific effects. In  titrations it  is therefore 
essential to  keep the ionic strength constant by the 
presence of sufficient neutral salt.

Apparent dissociation constants of seven pseudo
bases in glacial acetic acid have been determined. 
The hydrogen-ion activity of solutions of the stronger 
pseudo-bases, half neutralised by sulphuric acid, 
decreases and then increases with increasing concen
tration of water. Very weak pseudo-bases exhibit 
the la tter effect only. * J . G. A. G r i f f i t h s .

Electrolytes in  m ixed  solvents. II. Effect of 
lith ium  chloride on the activities of w ater and 
alcohol in  m ixed  solutions. E .  S h a w  and J . A. V . 
B u t l e r  (Proc. Roy. Soc., 1930, A, 129, 519—536). 
—An air-bubbling method, in  which the volume of 
air required is less than  2 litres, has been devised for 
the determination of the partial pressures of water 
and alcohol in mixed solutions (cf. Downes and 
Perman, A., 1927, 194). Measurements have been 
made a t 25° of the partial vapour pressures of w ater- 
alcohol solutions containing 0— 100% of alcohol and 
lithium chloride in 0-5, 1-0, and 4-0M  concentrations. 
I t  is found that, whilst increasing concentration of 
lithium chloride causes a decrease in the partial 
pressure of water in all solutions, its  effect on the 
alcohol varies with the composition of the solvent. 
In  solutions containing a large proportion of alcohol, 
its partial pressure falls steadily as the salt concen
tration increases, and in solutions containing 6-4 
mol.-% of alcohol it rises steadily, whilst in  inter
mediate solutions i t  first falls and then rises. The 
fractional lowering of the vapour pressure of water 
is always greater than  th a t of alcohol. An approxim
ately linear relationship is established between the 
relative activities of both water and alcohol and the 
molar fraction of alcohol in the solvent, a t constant 
lithium  chloride concentration. I t  is possible to 
distinguish approximately the effects of the solvation 
of ions by alcohol molecules and the salting-out of 
alcohol by the interaction of the ions and water.

L. L. B ir c u m s h a w .
Calculation of activity coefficients from  solu

b ility  m easurem ents. II. Thallous iodate. III. 
U nsym m etrical valency type effect. C. W. D a v i e s  
(J.C.S., 1930, 2410—2421, 2421—2426; cf. A., 1930, 
860).—II. From the solubility data for thallous iodate 
a t 25° recorded by La Mer and Goldman (A., 1929, 
1387) the activity coefficients have been recalculated, 
making allowance for the incomplete dissociation of 
the salts. When so corrected, certain abnormal

features d isappear; the activity coefficient becomes 
independent of the nature of the added salt a t low 
concentrations, specific effects not appearing with 
uni-univalent salts until an ionic strength of 0-1 is 
reached. The activity  coefficient of thallous iodate 
in the most dilute solutions is expressed by the  
equation — l o g where A  =0-47. Since this 
A  value is much greater than  those derived from the 
most accurate data  for other uni-univalent electro
lytes, i t  is concluded th a t A  may vary from salt to  
s a l t ; i t  appears to be always lower than  the D ebye- 
Hiickel valuo 0-50. The solubility data  contribute 
no support, as stated by La Mer and Goldman, for 
the principle of specific interaction. In  dilute solu
tions containing magnesium iodate allowance must 
be made for the M gI03‘ ion, the dissociation constant 
of which is calculated to  have the approximate value 
A =0-19. The dissociation constant of magnesium 
sulphate previously calculated from conductivity 
and f.-p. data is confirmed by the solubility data.

II I . The large deviations from the Debye-Hiickel 
theory of dilute solutions which have been described 
as “ the electric type effect ” or “ the unsynnnetric 
valency type effect” are considered to be due wholly 
to  the incomplete dissociation of the salts concerned. 
Calculations based on solubility measurements with 
two luteocobaltic salts in potassium sulphate solutions 
support this view, and give closely concordant values 
for the dissociation constant of the luteocobaltic 
sulphate cation. The large deviations found with 
lanthanum  iodate in  sulphate solutions are inter
preted in the same way and lead to  a  value for the 
dissociation constant of the lanthanum  sulphate 
cation which agrees with th a t derived from the 
conductivity of lanthanum  sulphate solutions.

E .  S. H e d g e s .
E quilib rium  betw een vapour and  solution in  

the system  acetic acid-acetic anhydride. S. I. 
T s c h e r b o v  (J. Russ. Phys. Chem. Soc,, 1930, 62, 
1509—1521).—The percentage association of acetic 
acid is the same in acetic anhydride as in aqueous 
solution. Vapour-pressure measurements show tha t 
Gibbs’ law of association is applicable also to  the 
gaseous phase of the above system.'

R. T r u s z k o w s k i .
M .-p. curve of sodium  chloride dihydrate. 

Incongruent m elting  a t p ressu res  up to twelve 
thousand atm ospheres. L. H. A d a m s  and R. E. 
G i b s o n  (J. Amer. Chem. Soc., 1930, 52, 4252—4264). 
—The m. p. of NaCl,2H20  has been determined 
directly and from measurements of the  volume 
changes a t pressures between 1 and 12,000 bars. At 
the ordinary pressure, the m.-p. curve commences a t 
0-1° with an initial slope of 7-05° per kilobar. Th 
slope decreases with increasing pressure and finally 
becomes negative. The maximum of the curve is a t 
25-8° and 9500 bars. The volume is increased 0-037
c.c. by the melting of 1 g. of NaCl,2H20  a t 0-1°, and 
hence by means of the Clapeyron-Clausius equation 
the latent heat of fusion, Lj, is 34-4 g.-cal. per g. L- 
has the value 30 when computed from solubility 
data, d0'1 is 1-630 a t 1 bar, and the mean com
pressibility of the dihydrate between 6000 and 12,000 
bars a t about 22° is 4-8 xl0~° per bar. W hen the 
dihydrate is under conditions close to  those corre
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sponding w ith the maximum of the m. p.-pressure 
curve, a sudden increase of the applied pressure is 
followed by a further gradual increase. An inter
pretation of this abnormal behaviour is offered.

J . G . A. G r i f f i t h s .
S ystem  c o b a l t - c h r o m i u m .  F. W e v e r  and U. 

H a s c h i m o t o  (Mitt. Kaiser-Wilh. Inst. Eisenforsch., 
1929, 11, 293—330; Chem. Zeritr , 1930, i, 3482).— 
The equilibrium diagram has been reconstructed; 
on account of the small velocity of diffusion of the 
components complete equilibrium is attained only 
with difficulty. Chromium has m. p. 1705±10°. 
Cobalt and chromium are miscible in the fused state 
in all proportions. The eutectic is a t 140S° and 
42% Cr. Up to  38% Cr the mixed crystals are face- 
centred cubic, whilst above 48% Cr they are body- 
centred. The compounds Co2Cr3 and CoCr (tetra
gonal, with 8 mols. in the unit cell) probably exist. 
The tem perature of polymorphic a-p transformation 
is maximal for 7-5% Cr, falling with a liigher chrom
ium content. The tem perature of magnetic trans
formation falls almost proportionally to  the chrom
ium content. The hardness, tensile strength, elastic 
limit, elongation, and constriction up to  1000° have 
been determined for alloys containing up to  40% Cr. 
The resistance to  corrosion by acid is considerable, 
being greatest for nitric and least for hydrochloric 
acid. The f.-p. curves for cobalt-chromium allojrs 
containing up t o  6-5% C or 95% Fe have been deter
mined, and the effects of addition of silicon, m an
ganese, aluminium, copper, nickel, molybdenum, and 
tungsten are recorded. A. A." E l d r i d g e .

Phase equilibria  in  the  system  C r20 3r-Si02.
E. N. B u n t i n g  (Bur. Stand. J . Kes., 1930, 5, 325—
327).— X-Ray study of fused mixtures of chromic 
oxide and silica indicates th a t no compounds are 
formed and th a t the two substances are practically 
immiscible in both the liquid and solid state. The 
m. p. of chromic oxide, determined with the optical 
pyrometer, is 2140°±25°. H. F. G i l l b e .

Equilibrium  in  the  Fe-H 2- 0 2 system . In 
direct calculation of the  w ater-gas equilibrium  
constant. P. H. E m m e t t  arid J . F. S h u l t z  (J. 
Amer. Chem. Soc., 1930, 52, 4268—4285).—By means 
of a flow method and with synthetic ammonia catalysts 
as source of iron, the equilibrium constant, K = P Ut0l 
P H,, of the reaction F e 0 + H 2= F e - fH 20  a t 600°, 700°, 
800°, 900°, and 1000° is found to be 0-332, 0-422, 
0-499, 0-594, and 0-669, ¿0-012, respectively.
Similarly, for the reaction Fe3O4+ H ,= 3 F e 0 + H 2O, 
K  is approximately 1-18 and 2-37- a t “700° and 800°, 
respectively. These values of K  are smaller than 
those obtained from m any static investigations (e.g., 
Eastm an and Evans, A., 1924, ii, 413). The dis
crepancy is attributed to a “ surface effect” in the 
latter experiments in which the superficial layers of 
iron oxide consume an abnormal quantity  of hydrogen, 
thus leading to  a “ false ” equilibrium (cf. Em m ett 
and Brunauer, A., 1930, 1131). The “ surface effect ” 
is manifest in dynamic experiments by the abnormal 
ratios between the gaseous products obtained initially 
(e.g.. A., 1930, 861; Pease and Cook, A., 1926, 684).

\  alues of the water-gas equilibrium constant in 
good agreement with those of Neumann and Kohler

(A., 1928, 707) are computed from the above data in 
conjunction with .the best determinations for the 
reaction F e O + C O = F e + C 0 2. J . G. A. G r i f f i t h s .

C arburising  and g raph itis ing  reactions be
tw een iron -carbon  alloys, carbon m onoxide, and 
carbon dioxide. M. L. B e c k e r  (J. Iron and Steel 
Inst., 1930, 121, 337—365).—The equilibria between 
steels of varying carbon content, carbon monoxide, 
and carbon dioxide have been investigated by main
taining a known carbon dioxide partial pressure by 
adjustm ent of the tem perature of a dissociating 
carbonate. The composition of the gas phase in 
equilibrium with graphite is poorer in  carbon monoxide 
than  th a t in equilibrium with iron carbide and 
saturated solid solution a t the same tem perature, and 
thus the carbon vapour pressure of iron carbide must 
be greater than  th a t of pure carbon between 650° and 
1000°; graphite is therefore stable with respect to 
iron carbide over this tem perature range, in con
tradiction to the views of Matsubara, and of Johansson 
and von Seth. Silicon up to 3% does not alter the 
carbide equilibrium ; manganese up to 15-5% does not 
apparently influence the cementite equilibrium, but it 
m ay be the slowness of the reaction which prevents 
graphitisation. Although the gaseous equilibrium is 
not altered by nickel, chromium markedly diminishes 
the carbon vapour pressure of the solid solution. At 
normal pressures the gas in equilibrium with silicon 
irons and chromium steels may contain sufficient 
carbon dioxide to  cause the formation of a superficial 
layer of oxide which protects the metal from further 
oxidation; such a coating on carbon steels tends to 
react with the m etal a t temperatures above 700°, and 
hence has little protective value. H. F. G i l l b e .

Double decom position in  the absence of a 
solvent. XII. N. M. W a k s b e r g  (J. Russ. Phys. 
Chem. Soc., 1930, 62, 1259—12S3).—The phase 
diagram for the system N a l+ K C l— >-KI-j-NaCl 
has been, constructed. The triple eutectic a t 504° 
corresponds with 37% NaCl, 46-5% K I, and 16-5% 
KC1. R- T r u s z k o w s k i .

System  N a2S 0 4-N aF -N aC l-H 20 . I. T ernary  
system s w ith  w ater and tw o salts. II. Q uater
na ry  system  a t 25° and 35°. H. W. F o o t e  and 
J . F. S c h a i r e r  (J. Amer. Chem. Soc., 1930, 52, 
4202—4209, 4210—4217).—I. Solubility isotherms 
in the system Na2S 04—N aF -H 20  have been deter
mined a t 35°, 25°, 15°, and 10°. Eutectic and 
transition points are recorded. Crystallographic data 
are given for the double salt Na„S04,NaF, which 
yields NaF. and Na2S 04,10H20  below the transition 
point, 17-5°. Solubility data  a t 25° and 35°, and 
significant points for the systems N aCl-N aF-H 20  and 
Na2S 04-N aCl-H „0 are recorded.

II . Solubility “data for the quaternary^ system a t 
25° and- 35° are represented graphically. The double 
salt, Na2S04,NaF, forms solid solutions in which a 
small proportion of the fluoride is replaced by chloride. 
The mineral sulpliohalite, 2Na2S 04,NaF,KaCl, was
not obtained in  these experiments.

J . G. A. G r i f f i t h s .
System  N a N 0 3- N a 2S 0 .1- M g C l2- H 20  in  the  

tem p era tu re  range 0—100°. II, T il,-  IV. _G.
L e im b a c h  (Caliche, 1929—1930,11, 340—3o2, 386
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394,428— 436; cf. A., 1929, 1013).—Details are given 
of the system a t 50°, 75°, and 100°.

H. F . G e l l b e .
Phase-ru le  stud ies on the pro teins. V. 

Q uinquevalent n itrogen  in  organic com pounds.
VI. W. D. B a n c r o f t  and C. E. B a r n e t t  (J. 
Physical Chem., 1930, 34, 2433- 2471: cf. A., 1930, 
1604).—The addition of hydrogen chloride by com
pounds containing tf our or more atoms of nitrogen in  
the molecule is discussed. L. S. T h e o b a l d .

H eat of form ation  of cuprous and cupric 
chlorides. H. v o n  W a r t e n b e r g  and H. W e r t h  
(Z. physikal. Chem., 1930, 151, 109— 112).—Direct 
synthesis of the chlorides in aqueous solution in a 
calorimeter yields 32-l;J:;0-4 and oO-SiO-l kg.-cal. 
for the cuprous and cupric salts, respectively. These 
values differ but slightly from those of Berthelot, and 
the value for cuprous chloride agrees with th a t 
deduced by Noyes from potential measurements.

F . L. U s h e r .
H eat of form ation  of fluorine oxide. H. v o n  

W a r t e n b e r g  and G. K l i n k o t t  (Z. anorg. Chem., 
1930, 193, 409- 419).—The substance K F,3H F is a 
definite molecular compound and has a vapour 
pressure of 28 mm. a t 100° and of 130 mm. a t 150°. 
Details are given of the preparation of fluorine from 
this salt by Lebeau’s electrolytic method and of the 
production of fluorine oxide by passage of fluorine 
through dilute sodium hydroxide solution (A., 1929, 
779). The oxide reacts quantitatively with potass
ium and sodium hydroxides according to  the equa
tion F 20 + 2 M 0 H — > 2M F + H 20 + 0 2, and with 
ammonia solution with liberation of nitrogen 
which is, however, oxidised to nitric acid. Hydro
chloric, hydrobromic, and hydriodic acids are 
oxidised with liberation of the halogen. Benzene 
arid “ benzine ” absorb the oxide quantitatively. The 
heat of formation of fluorine oxide, calculated from 
the heat effects of the reactions with potassium 
hydroxide and hydrobromic and hydriodic acids, 
is —8 to —15 kg.-cal. per mol., the most probable 
value being —1 1 ^ 2  kg.-cal. The following thermal 
data have been redeterm ined: 2 (I)+ 2 K I aq =
2KI3aq —0-73 kg.-cal.; (B r) + H B r aq = Br a q + H  B r a q 
-f-1-5 kg.-cal. Fluorine oxide absorbs light of wave
length below 2150 A., but is not decomposed even 
after prolonged irradiation. H. F. G i l l b e .

H eats of dilution of po tassium  chloride in  
sucrose and carbam ide solutions as solvents 
below O-lAT a t 25°. E. L a n g e  and A. L. R o b i n 
s o n  (J. Amer. Chem. Soo., 1930, 52, 4218—4224; cf. 
Lange and Robinson, A., 1930, 997).—The integral 
and differential heats of dilution of potassium chloride 
a t concentrations between 0-0001 and 0-1 J f  in 15 wt.-%  
aqueous sucrose and 5%  aqueous carbamide have 
been determined a t 25°. A t concentrations, c, below
O-OOSil/, the integral heat of dilution, Fc, is related to 
c by the equation VC= A  y/c, the constant A  having 
the values 386 and 332 for the sugar and carbamide 
solutions, respectively. The Vc- \ / c  curves are of the 
same form as those obtained with 1 :1  type salts in 
pure water, but the observed deviations are outside 
experimental error and are possibly due to the different

dielectric properties of the solvents rather th an  to 
concentration or association effects.

J .  G .  A .  G r i f f i t h s .
H eat of com bustion of salicylic acid. P. E. 

V e r k a d e  and Y .  C o o t s , jun. (J. Physical Chem., 
1930, 34, 2549—2553).—A reply to  Keftier (A., 1929, 
267), whose suggested value for the heat of combustion 
of salicylic acid is not accepted. L. S. T h e o b a l d ,

H eat of hydrogenation of ethylene. H. v o n  
W a r t e n b e r g  and G. K r a u s e  (Z. physikal. Chem., 
1930, 151, 105— 10S).—Calorimetric measurements 
lead to  the value 30-0+0-3 kg.-cal. for the reaction 
C2H,-)-H2= C 2H 6 a t constant volume. Hydrogen
ation was effected with palladium sol by Skita’s 
method. F. L. U s h e r .

H eats of association of acetic and  heptoic 
acids in  the vapour sta te . H. D o h s e  and M. 
D u n k e l  (J.C.S., 1930, 2409—2410).—The comparison 
of the heat of dissociation of the double moleculo of 
acetic acid, calculated by Fenton and Garner (A., 
1930, 677) from the influence of tem perature on the 
equilibrium, with the heat of vaporisation determined 
calorimetrically is not permissible. The heat of 
dissociation should be halved and brought into relation 
with the heat of vaporisation as determined from the 
variation of vapour pressure with temperature. The 
heat of dissociation of acetic acid is then found to  bo 
6900 g.-cal. per mol. The measurements of Beckmann 
(cf. A., 1891, 389) for the heat of dissociation of 
benzoic acid in benzene can be treated similarly and 
lead to  the value 5600 g.-cal. per mol. There is no 
reason for supposing th a t such associations are 
concerned with “ chemical ” combination.

E. S. H e d g e s .
H eat of hydration  and energy content of c/s

and  troH,s-cyc/obexane-l : 2-dicarboxylic acids 
and of the p rim ary  ions. A. W a s s e r m a n n  (Z. 
physikal. Chem., 1930, 151, 113 128; cf. A., 1930, 
524).—The heats of dissolution and of the first and 
second stages of ionisation of the cis- and t rans - 
acids have been determined, and from these and other 
existing data  the energy content of the primary 
anions has been calculated. The trans-ion is the more 
heavily hydrated, and the behaviour of the ions of the 
cycZohexane-1 : 2-dicarboxylic acids therefore agrees 
with th a t of the ions of fumaric and maleic acids. 
Thermochemical data  afford no more support to  a 
“ meso-trans ” configuration than  do the dissociation 
constants or the adsorption behaviour. There is no 
measurable difference in the hydration of the undis
sociated molecules. F. L. U s i i e r .

T herm al da ta  for organic com pounds. IX. 
Effect of u nsa tu ra tion  on the  heat capacities, 
entropies, and free energies of hydrocarbons 
and  o ther com pounds. G. S. P a r k s  and H. M. 
H u f f m a n  (J. Amer. Chem. Soc., 1930, 52, 4381— 
4391).—The following heats of fusion (g.-eal./g.) are 
recorded: fl-methyl-A^-butene, 25-74; «-pentane,
27-75; dii'sobutylene (probably [388-trimethyl-As- 
pentene), 16-83; cycZohexene, 9-57; methylcycZo- 
hexane, 16-24. cycZoHexene exhibits a solid transition 
a t 138-7° A bs.; the heat of transition is 11*86 g.-cal./g. 
The specific heats of the above hydrocarbons, 
A+pentene, fumaric, maleic, and succinic acids,
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st.ilbene, dibonzoylotluvnc, and dibonzoylet.hyleno have 
been measured over a wide range of temperature by 
the method previously used (A., 15)25. ii. 45)1). The 
molar entropies a t 25°, calculated from the lieat 
capacity data, show th a t for a given unsaturated 
compound the value is appreciably less than th a t for 
the corresponding saturated substance. The entropies 
of liquid olefincs agree fairly well with the values 
calculated from the equation <S'.,,)g—25-0-(-7-7a- -4-5r — 
2i7c-l-19*5p (cf. A., 1930, (¡77). where e is the number 
of double linkings in the aeylic portions of the com
pounds. The free energy change (AZ'’2tls) for the 
conversion of maleio into fumaric acid is —6600 g.-cal. 
The free onergy change for the formation of olofinic 
compounds from tho corresponding saturated deriv
atives varies considerably. H .  B u r t o n .

M ethod of m easu ring  the resistance  of electro
lytes a t low frequencies. J . A. C. T e e c a n  (Indian 
J . Physics, 1930. 5, 463-—‘171).—A riew method of 
measuring metallic and electrolytic resistances a t 
audio frequencies is described, using a Hartley 
oscillator circuit. The results obtained by this 
method with copper sulphate and sodium chloride 
solutions arc tho same as those measured by Dowling’s 
method a t frequencies of 10" cycles. When copper 
electrodes aro substituted for the gold electrodes, 
however, apparent changes of tho resistance with 
frequency are observed, bu t these aro probably duo to 
polarisation or chemical effects. J . W. S m i th .

Conductivity and density  of chrom ic acid 
solutions. H. R . M o o r e  and W. B l u m  (Bur. 
Stand. ,T. Res., 1930, 5, 255—264).—The density of 
chromium trioxide solutions from 23/ to  lOiLT is an 
approximately linear function of the concentration; 
a t 250 d=l-00644-f-0-06(>06c, where c is the molar 
concentration. Tho conductivity of the solution is 
a maximum a t 4—53/, and increases with rise of 
temperaturo a t tho rate of 1—1-5% per degree.

H . F .  G i l l b e .
Electrical conductivity of po tassium  per- 

rhenate solutions. N. A. B u s h i n  and P .  S . 
T u t u n d z i o  (Z. anorg. Chcm., 1930,1 9 3 ,  420—424).— 
The conductivities of 0-0005—0-04M -potassium por- 
rhenato solutions have been measured a t 18°, 25°, 30°, 
and 40°; tho values of a t these tem peratures aro 
111-5, 125-7, 141-8, and 169, respectively, and the 
mobility of the RcO,,' ion is a t 18° 46-9 and a t 25° 
57-3. The temperature coefficient of the conductivity 
between 18° and 40° is 0-0247—0-0248, and tho 
degree of ionisation in 0-013/ solution rises from 0-905 
a t 18° to 0-92 at 40°. H .  F .  G i l l b e .

Conductivity of som e uni-univalent sa lts  in 
ethyl alcohol. E. D. C o p l e y ,  D. M. M u r r a y - R u s t ,  
and ( S i r )  H .  H a r t l e y  ( J .C .S .,  1930, 2492—2498).— 
A method of preparing pure ethyl alcohol for conduc
tiv ity  work is described. The electrical conductivity 
of solutions of nine uni-univalent salts in ethyl 
alcohol has been measured a t  25° over tho con
centration range 0-0001—0-002.iV. In  each case 
the curve relating equivalent conductivity to tho 
square root of the concentration consists of a straight 
line, and an indication of the relative amounts of 
ionic association is given by comparing the slopes of 
these lines with the theoretical slopes calculated from

the Döbye-Hückol-Onsugor equation. In  spite of 
its large size, the perchlorate ion has a greater mobility 
in ethyl alcohol than  chloride, bromide, iodide, or 
nitrate ions. E. S. H e d g e s .

M obility of tho porclilorato ion in  m ethyl 
alcohol. E. I ) .  C o p l e y  and ( S i r ) H . H a r t l e y  
(J.C.S., 1930, 2488—245)1).—The electrical conduc
tivities of solutions of the perchlorates of lithium, 
sodium, and silver have been measured in methyl 
alcohol a t 25° a t concentrations varying from 0-0001.V 
to 0-0023/. The variation of conductivity with con
centration is in each ease in close agreement with the 
Dobyo-Hiickcl-Onsager theory. The mobility of 
tho perchlorate ion is found to be 70-85, and tha t of 
the silver ion 50-3. Attention is directed to the sur
prisingly high mobility of the perchlorate ion. which 
may bo due to slight solvation in consequence of the 
weaker electrical field in its neighbourhood, due to its 
largo size. E. S. H e d g e s .

Conductivity of very dilute solutions in  an ti
m ony trichloride. Z. K l e m e n s i e w i c z  and Z. 
B a l ö w n a  (Rocz. Chcm.. 1930, 1 0 .  481—‘191).—The 
conductivity curves for 10~a to 5 x  10~®iY solutions 
of potassium, rubidiuin. ammonium, thallous, and 
mercuric chlorides, and of ammonium, potassium, 
thallous, and mercuric bromides in fused antimony 
trichloride are of tho same type as those found by 
Klemensiewicz (A., 1925, ii. 40) for more concentrated 
solutions', the results obtained are in complete con
formity with Ghosh’s theory (A., 1922, ii, 125) for 
solutions containing uni- but not multi-valent ions.

R. T r u s z k o w s k i .
T heory and technique of tho therm ionic valve 

po ten tiom eter for the m easu rem en t of K. )/./•’.
I. F. M ü l l e r  (Z. Kloktroehem.. 1930.36.923- -934). 
—The general theory of the thermionic valve is given 
in relation to its application to  the measurement of
3 .M .F . The valvo potentiometer may be employed 
especially in- those oases where difficulties are met 
with in tho ordinary compensation method, e.g., when 
no current must be taken from the cell Htudied. or if 
this has a very high internal resistance. Either a 
deflexion or a null-point method may be used. 
According to tho first, the curve connecting grill 
potential and anode current must be know n: the 
unknown potential is inserted in the grid circuit, and 
tho new anode current dotcrntined. In the null- 
point method the anode current is maintained at a 
fixed value and tho deflexion produced by the unknown 
potential is compensated for by a- potentiometer also 
in the grid circuit, so that, the same point of the 
characteristic curve is adhered to throughout. A 
detailed description is given of such an instrument 
which is capable of measuring potentials of If)'2 to 10* 
volts with an accuracy of 0-5 millivolt.

J . R. I. H eim h / r N.
G lass electrode studies. I. Oxy-ncids of 

phosphorus. C. M o r t o n  (Quart. J . Pharm,, 1930, 
3 ,  438—449).—The neutralisation curves of hypo- 
phosphorous and phosphorous acids have been deter
mined by means of the glass electrode (Haber and 
Klemensiewicz, A., 1909, ii. 785) and those of glycoryl- 
phosphoric, phonylphosphoric, pyrophosphoric, and 
ortliophosphorio aoids by means of tho hydrogen
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electrode. The curves of phosphorous, glyceryl- 
phosphoric, and phenylphosphoric acids are similar 
in form to the well-known phosphoric acid curve; in 
each case there are inflexions a t p a 3-4 . -1-5 and a t 
p a S-4—9-2, corresponding with mono- and di-sodium 
salts, respectively. The curve of hypophosphorous 
acid is th a t of a strong monobasic acid, whilst in th a t 
of pyrophosphoric acid inflexions corresponding with 
Na3HP20 7 and Na2H2P20 7 are discernible.

The apparent dissociation constants of the six acids 
have been calculated by the method of the author 
(Trans. Faraday Soc., 1928, 24, 1). The effect of the 
addition of neutral salts on the p i{ changes of phenyl
phosphoric acid enables a mean value of 6-11 to be 
calculated for the thermodynamic second dissociation 
constant, pk2 (cf. A., 1928, 840), of this acid.

From the results of the electrometric titrations, i t  
is shown th a t phosphorous and phosphoric acids, if 
present, will be included in the result obtained by the 
B.P.C. method for the volumetric determination of 
hypophosphorous acid. Correct results may be 
obtained by titration  with dimethylaminoazobenzene, 
and then with cresolphthalein; the ex tra alkali 
required to reach the cresolphthalein end-point repre
sents phosphorous (and phosphoric) acid and is 
deducted from the titre  to the first end-point.

R .  Ch i l d .
M easurem ent of the P e ltie r effect a t tu n g sten - 

m olybdenum  [junctions]. E. B l u m e n t h a l  (Ann. 
Physik, 1930, [v], 7, 4 7 0 ^ 8 8 ) .—The Peltier effect 
a t a tungsten-molybdenum junction has been 
measured a t the ordinary tem perature by a differential 
calorimetric method and a t tem peratures up to 2000° 
by optical measurement of the tem perature change a t 
the junction when the current, which serves both to 
heat the junction and to produce the effect, is reversed 
in direction. At the ordinary tem perature the Peltier 
coefficient it is 4-69 x  10~3 g.-cal., in fair agreement 
with th a t calculated from thermoelectric data. At 
1290° Abs. 7T is 29-3 XlO*3 g.-cal., and rises to about 
59 X10-3 g.-cal. a t 1600° A bs.; thereafter the coefficient 
diminishes slowly, in accordance with earlier therm o
electric data. For molybdenum -tantalum  junctions 
the coefficient a t 1100° is about four times as great as for 
tungsten-molybdenum, but exact measurements are 
difficult owing to the considerable difference of 
resistance of the two metals. H. F. G i l l b e .

4
G aseous com bustion in  electric discharges.

VI. Effect of d iluents on the cathodic com 
bustion  of carbon  m onoxide “ detonating g a s .”
VII. Effect of d ilution w ith  hydrogen on the 
cathodic com bustion of carbon m onoxide- 
oxygen m ix tu res. G. I. F i n c h  and W. L. P a t r i c k  
(Proc. Roy. Soc., 1930, A, 129, 656—671, 672—6S5; 
cf. Finch and Hodge, A., 1929, S90, 1401).—VI. An 
elqctric discharge can be passed through a dry or 
moist carbon monoxide-oxygen mixture diluted with 
nitrogen, helium, argon, carbon monoxide, or oxygen 
so th a t the ra te of combustion of carbon monoxide 
is determined solely by and is directly proportional to 
the current passed by the discharge. A t a non- 
sputtering cathode (tantalum) the ra te  is only slightly 
affected by dilution of the dry “ detonating gas ” with 
either of its constituents, betweeli the' -limits of, 88%

CO, and 83% 0 2, a slight decrease being shown with 
increasing oxygen concentration. The ra te  a t a 
freely sputtering cathode (gold) is inversely propor
tional to the am ount of dilution with nitrogen, helium, 
or argon, and increases on dilution with oxygen up to 
70—80% 0 2. For moist “ detonating gas ” the rate 
a t  a  non-sputtering cathode increases on dilution with 
carbon monoxide (up to 80%), but decreases with 
increasing pressure, whilst a t a freely-sputtering 
cathode the ra te is independent of pressure, bu t 
increases on dilution with either carbon monoxide 
(negative pressure effect) or oxygen (positive pressure 
effect). Both hydrogen and hydrogen peroxide have 
been detected in the cathodic combustion of moist 
“ detonating gas,” the am ount of the former being 
greater a t a sputtering cathode, and of the latter a t a 
non-sputtering cathode. I t  is concluded th a t au to
oxidation of carbon monoxide occurs, the carbon 
formed being burnt directly by oxygen. The funda
m ental mechanism of the direct oxidation of carbon 
monoxide by oxygen consists in the union of carbon 
monoxide molecules with oxygen atoms in either pure 
or (chiefly) indirect triple collisions. Sputtered metal 
atoms also interact with oxygen molecules to form 
loose complexes, which readily oxidise carbon 
monoxide.

V II. Mixtures of carbon monoxide with oxygen 
and hydrogen containing just sufficient oxygen for 
complete combustion burn cathodically a t either 
tantalum  or gold, so th a t the relative proportion of 
carbon dioxide to steam in the combustion products 
is greater than the corresponding proportion of 
carbon monoxide to hydrogen in the original mixture. 
This preferential combustion of carbon monoxide 
becomes more marked with decreasing pressure and 
a t  a freely sputtering cathode. The ra te  of com
bustion of dry detonating gas a t a non-sputtering 
cathode is less than one sixth of th a t of dry electrolytic 
gas. When electrolytic gas, or a (C O -f02+ H 2) 
mixture, or moist detonating gas is burn t cathodically, 
a t  least three times as much hydrogen peroxide can 
be recovered from the products leaving a non-sputter
ing cathode as when a  freely-sputtering cathode is 
used. From these and a number of further experi
mentally established facts it is concluded th a t in the 
cathodic combustion of carbon monoxide-oxygen- 
hydrogen mixtures hydrogen first burns to active 
steam and hydrogen peroxide, both of which then 
oxidise carbon monoxide more readily than ■ does 
oxygen; active steam is thereby reduced to an active 
form of hydrogen and hydrogen- peroxide to inactive 
steam. Increasing pressure and/or oxygen concen
tration favours the combustion of hydrogen to 
hydrogen peroxide, whilst decreasing pressure and/or 
decreasing oxygen concentration and/or increasing 
hydrogen concentration favours its combustion to 
active steam. L. L. B ir o u m s h a w ,

Ignition of carbon m onoxide-oxygen m ix 
tu re s  : effect of im purities. A. K . B r e w e r  and 
W. E. D e m in g  (J. Amer. Chem. Soc., 1930, 52, 4225— 
4233).—In  an  extension of previous work (Brewer, 
A., 1927, 1147) it is found th a t for mixtures of oxygen 
with ethyl alcohol, ether, or carbon disulphicle 
vapours the product of the ignition voltage, V, and
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the to tal pressure, P , is a constant which is different 
for each mixture. Hence the voltage, F, or tho 
quantity of electricity, Q (QccV in this investigation), 
required to ignite an explosive m ixture is inversely 
proportional to the number of molecules in the path 
of the spark. In  all cases, the relation between V 
and 1 /P  leads to F = 1 5 —20 volts when 1 /P = 0 . 
This indicates th a t ionisation is necessary for ignition.

Impurities may increase (negative catalysis) or 
decrease (positive catalysis) V for carbon monoxide- 
oxygen mixtures. The relative inhibiting effects 
are almost directly proportional to the number of 
atoms composing each molecule of im purity. E ther 
and ethyl alcohol, and to a smaller extent hydrogen, 
may be positive or negative catalysts, according as to 
whether or not sufficient additional oxygen is added 
for their complete combustion. Tho positive catalysis 
is attributed to the formation of water (Bone and 
Weston, A., 1926, 480) which precedes the general 
ignition of the mixture. The efficiency of a positive 
catalyst is, over a wide range, proportional to  the 
number of catalyst molecules in the path of the 
discharge. J .  G . A . G r i f f i t h s .

Slow  combustion, of ethane. W. A. B o n e  and 
SL G. H i l l  (Proc. Roy. Soc., 1930, A, 129, 434— 
457).—The “ hydroxylation ” and “ peroxidation ” 
theories of hydrocarbon combustion are discussed. 
Experiments have been carried out to determine if a 
peroxide is formed during the slow combustion of 
ethane, and if so, a t  w hat stage in the process. The 
investigation covered a tem perature range of 290— 
323° and initial pressures between 440 and 780 mm. 
The results indicate th a t the oxidation proceeds 
homogeneously throughout the medium, being greatly 
retarded by increasing the surface exposed to the 
gases, th a t it is preceded by a well-marked induction 
period, during which no oxidation occurs, and th a t 
it is accompanied by a steady pressure rise and the 
production chiefly of aldehydes, steam, and oxides of 
carbon, but of neither hydrogen nor free carbon. 
The induction period can be considerably reduced by 
the addition of small amounts (say 1 %) of moisture, 
iodine, nitrogen peroxide, ethyl alcohol, formaldehyde, 
etc. to a dry C2H 0-f-O2 medium without altering the 
non-explosive nature of the combustion. The addition 
of 1 % of. acetaldehyde, however, causes an instan
taneous inflammation of the medium. A  rise of 
temperature or an increase of pressure shortens the 
induction period. A rise of tem perature also shortens 
the reaction period,” and an increase in pressure 
tends to shorten it. Both the induction and the 
reaction periods are much shorter for a (2C2H 0+ O 2) 
than  for a (C2Hg-)-0 2) mixture, and are rapidly 
lengthened by an increase in oxygen content beyond 
an equimolecular proportion. This is consistent with 
the hydroxylation,” but not with the “ peroxid
ation,” theory. Although inconsiderable amounts of 
a  “ peroxide ” appear to be formed a t the acetaldehyde 
stage of the combustion, no evidence was obtained of 
any earlier peroxide formation. Indirect experi
mental evidence supports the view th a t ethyl alcohol 
or some lower “ oxyethane,” ra ther than  C2H 60 2, is 
primarily formed in the slow combustion of ethane.

L . L .  B ir c u m s h a w .

Com bustion of carbon disulphide in  oxygen.
H .  W . T h o m p s o n  (Z. physikal. Chom., 1930, B, 10, 
273—295).—The curve showing the relationship 
between the ignition tem perature and pressure for 
mixtures of carbon disulphide vapour and oxygen in 
the volume ratio 1 :3  resembles closely th a t for 
hydrogen-oxygen mixtures ; the tem perature mini
mum is 140° a t 100 mm., and a t higher temperatures 
the pressure interval becomes increasingly greater. 
The transition from the slow reaction which takes 
place a t  low temperatures or outside the critical 
pressure range to explosive combustion is abrupt a t 
both pressure limits. As with hydrogen-oxygen 
mixtures, the explosion is initiated a t  the walls of tho 
vessel ; if streams of the two gases impinge in a free 
space combustion does not take place a t temperatures 
below 250—-290°, but on contact with a  glass rod 
combustion occurs a t much lower temperatures.

H. E. G i l l b e .
Velocity of polym erisation. I. P o lym eris

ation of diethylenic hydrocarbons. II. P oly
m erisation  of isoprene. E .  N .  G a p o n  ( J .  R u s s .  
Phys. Chem. Soc., 1930, 62, 1385— 1393, 3395— 
1406).—I. A theoretical consideration of the poly
merisation of diethylenic compounds leads to the 
assumption th a t the activation of substrate molecules 
depends on the opening of a double linking with the 
formation of tervalent carbon ; the energy necessary 
for this process represents the energy of activation. 
The polymeride is formed by combination of active 
with inactive molecules.

II . Tho ratios of the values of the velocity coeffi
cients of the reaction of polymerisation of isoprene 
to dipentene, to 1 : 3-dimethyl-3-ethenyl-A6-cf/c(o- 
hexene, and to the polymeride are 530 : 41 :1 . Three 
types of activated molecules may be formed in the 
polymerisation of isoprene, explaining the variety of 
products. The tem perature coefficients of the above 
reactions of polymerisation diminish in the order 
given, as do also the heats of activation and the 
activity  constants of the active molecules.

R. T r u s z k o w s k i .
Influence of neutral sa lts  on reaction velocity  

in  alcoholic solution. A. K a i l a n  and A. I r r e s -  
b e r g e r  (Monatsh., 1930, 56, 428—446).—The effect 
of lithium, calcium, and mercuric chlorides on the 
velocity of estérification of benzoic acid with alcoholic 
hydrogen chloride has been studied. W ith alcohol 
containing 0-05 mol. of water per litre, addition of the 
salts causes a retardation; the differences in the 
individual salts are small. When the alcohol contains 
1 mol. of water per litre, addition of the salts causes 
an increase in the coefficient (except with mercuric 
chloride in concentrations below 0 -668A) ; calcium 
chloride has the greatest accelerating action, probably 
owing to its greater capacity for hydrate formation.

H. B u r t o n .
Velocity of intram olecular transform ation of 

p-naphthylacetylchloroam ine. A. P. J .  H o o g e -  
v e e n  (Rec. trav. chim., 1930, 49, 1093— 1106).—  
¡3-Acetnaphthalide is converted by the action of 
bleaching-powder solution and a small amount of 
acetic acid on its solution in. 96% alcohol a t 0° into 
’N-Moroacet-fi-naphthylamide, m. p. 80°. Similar 
chlorination in glacial acetic acid a t 20° yields 1 -chloro-
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2-acetnaphthalide (cf. Franzen and Stäuble, A., 1922, 
i, 450), complete isomérisation of the chloroamine 
taking place under these conditions. The velocity of 
conversion of the chloroamine into l-chloro-2-acet- 
naphthalide was determined by a method similar to  
th a t employed in the case of the corresponding 
a-eompound (A., 1930, 866). In  aqueous alcohol con
taining 100 c.c. of Ar-hydrochloric acid per litre, the 
mean value of the unimolecular coefficient k x  104 a t 
25° in 5, 10, 20, 30, 40, 50, 60, and 70% alcohol is, 
respectively, 46, 40, 39, 45, 70, 124, 233, and 500, 
the corresponding value when the concentration of 
hydrochloric acid is doubled being — , 94, 102, 146, 
245, 423, 808, and 1670, respectively. The values of 
&X10 4 in the corresponding series, water-acetic acid 
containing 100 c.c. of AMiydrochloric acid (no value 
for 5% acetic acid), are, 39, 38, 56, 92, 185, 489, and 
1832, respectively. The occurrence of a minimum 
reaction velocity observed in the case of the a-com- 
pound with 50% of the organic solvent (loc. cit.) is 
thus also observed, but to a much smaller extent, 
w ith the ß-compound, minimum values being obtained 
in 20% alcohol or acetic acid. In  the alcohol series, 
doubling the concentration of the acid increases the 
reaction velocity 3-5 times except in 10 and 20% 
mixtures, when the velocity is only doubled. Com
parison of these results with those obtained for the 
velocity of conversion of IV-chloroacetanilide and 
JV-ehloroacet-ß-naphthylamide shows th a t the velocity 
w ith the ß-compound is approximately 50% greater 
than  th a t observed in the other two cases. Similar 
migrations from the ß- to  the a-position in ß-naphthyl- 
amine derivatives are discussed. J . W. B a k e r .

Phenom ena of corrosion. XVII. A. T h i e l  
(Z. physikal. Chem., 1930, 151, 103—104; cf. A., 
1928, 376).—The explanation of the “ difference 
effect ” by Straumanis (A., 1930, 1125) is considered 
unsatisfactory. F . L. U s h e r .

Quartz. R. W e i l  (Compt. rend., 1930, 191, 
935— 937).—Contrary to  the results obtained with 
A-quartz (A., 1930, 1240) the action of hydrofluoric 
acid on a slip of S'-quartz normal to  the ternary axis 
produces numerous “ hairs ” over the entire sqrface 
which, a t the limits of the régions of birefringence, 
appear as stellar tufts or fissures in  the planes normal 
to  the prism faces. Similar hairs are formed a t 150° 
by the action of sulphuric acid on calcium fluoride, 
bu t a t 300° they are shorter. A detailed study has 
been made, enabling the corrosion figures to  be dis
tinguished from those of A-quartz. Corrosion parallel 
or perpendicular to  the ternary axis is obtained by 
the production of a cylindrical hole by the action of 
acid on a portion of the crystal surrounded by paraffin 
wax, the acid being renewed a t intervals over several 
weeks. A-Quartz then shows true negative crystals 
with the rounded (10 10 ) prism below two rounded 
rhombohedra (1011 and 0111), 2—3 mm. long. The 
jS-quartz, however, shows complete disaggregation 
resulting from accentuation of the  corrosion pheno
mena observed for a section normal to  A3.

J . G r a n t .
P assiv ity  of m etals. W. J .  M ü l l e r  (Korrosion

u. Metallschutz, 1929, 5, 8—15; Chem. Zentr., 
1930, i, 3483).—A discussion. A. A. E l d r i d g e .

Effect of am ount of catalyst on com bination  
of hydrogen and oxygen. C. K r o g e r  (Z. anorg. 
Chem., 1930, 194, 73—88).—The rate of formation 
of water when a mixture of hydrogen and oxygen in 
the stoicheiometric ratio is passed over various 
catalysts a t a fixed rate has been studied with the 
object of finding the connexion between the percentage 
reaction, Y, and the weight of catalyst, m. W ith 
silver as catalyst the experimental data can be repre
sented satisfactorily by the equation log{100 /(10 0— 
Y )}= h n , where & is a constant for a fixed tem per
ature. This equation can also be deduced theoretic
ally on the assumption th a t the hydrogen reacts only 
with adsorbed oxygen free from adsorbed water (cf. 
Benton and Elgin, A., 1929, 274). For a given weight 
of catalyst the Arrhenius equation is valid for the 
effect of temperature on the velocity coefficient, bu t 
the heat of activation, Q, increases as m  decreases. 
W hen antimony is the catalyst, on the other hand, 
Q does not vary with m, which is taken as indicating 
th a t here the mechanism of catalysis is chemical, 
probably consisting in alternate oxidation and reduc
tion of the metal. The effect of variations in m  when 
nickel or copper is the catalyst is qualitatively similar 
to  th a t observed with silver, bu t is ascribed to  the 
equilibrium ratio of oxide to  metal in the catalyst 
being dependent on the am ount of catalyst initially 
taken (cf. Smith, A., 1928, 719). In  the case of 
nickel, however, i t  seems th a t the reaction is not 
entirely heterogeneous; a homogeneous reaction is 
probably brought about by reaction chains propagated 
from the catalyst. Reaction over a nickel oxide 
catalyst seems to depend on the ra te of reduction 
and oxidation of a higher oxide, and with increase in 
m  the amount of this oxide, and therefore Y, increases. 
A t the same time, however, the water vapour exerts 
a retarding influence, and the net result can be repre
sented by the equation log{100/(10 0—F )} = a  log m -1- 
log(100 /i), where a and k are constants, the former 
depending on the temperature. When copper oxide 
is the catalyst, Y  is only slightly affected by variations 
in m, apparently because the equilibrium ratio of 
metal to  oxide in the catalyst varies very little with 
m (cf. Pease and Taylor, A., 1922, ii, 148).

R. C u t h i l l .
Effect of w ater on the decom position of ethyl 

alcohol at the surface of nickel. W. W. R u s s e l l  
and R. F. M a r s c h n e r  (J. Physical Chem., 1930, 34, 
2554—2566).—The addition of water to ethyl alcohol 
reacting a t a nickel surface a t 200± 2 ° increases the 
amount of alcohol undergoing reaction and decreases 
the percentage of aldehyde decomposed over a wide 
concentration range. A t 80 mol. - % of water a dilution 
effect begins to predominate. The 10% nickel cata
lyst was prepared by igniting and reducing a t 350° 
the n itrate supported on pumice. The deactivation 
of such catalysts is reduced by the presence of water 
in the alcohol and reactivation is achieved by trea t
ment with hydrogen a t 350°. An approximately 
linear relationship between time of contact and amount 
of reaction exists for a certain range of space velocities. 
An explanation of the observed results is discussed.

L. S. T h e o b a l d .
N ickel as a catalyst for hydrogenation. H. 

A d k i n s  and H. I. C r a m e r  (J. Amer. Chem. Soc.,
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1930, 5 2 ,4349—4358).—Details, for which the original 
m ust be consulted, are given for the reduction of 45 
compounds by hydrogen in presence of a nickel 
catalyst, prepared by a modification of the method 
of R ather and Reid (A., 1915, i, 933), a t 100—200° 
and pressures up to 200 atm . The reductions are 
carried out both in absence and presence of solvents 
such as ether, alcohol, heptane, or methylq/cZohcxane. 
Aldehydes and ketones usually furnish the correspond
ing alcohols; cyanides give the corresponding am ines; 
aromatic compounds are usually hydrogenated com
pletely (or in distinct stages a t different temperatures). 
The alcoholic hydroxyl group is not replaced by 
hydrogen except when i t  is on a carbon atom attached; 
directly to  a benzenoid ring. Quinoline is reduced 
to  the 1 : 2 : 3 :  4-tetra- and deca-hydro-derivatives 
at 150°/160 atm. and 175°/175 atm ., respectively.

H. B u r t o n .
Inversion of sucrose by p latinised  charcoal 

saturated w ith  hydrogen. B. B r u n s  and M. 
W a n j a n  (Z. physikal. Chem., 1930, 151, 97— 102; 
cf. Miller and Bandemer, A., 1927, 821).—When char
coal (2 g.) containing 0-2— 1-0% P t and saturated 
with hydrogen is introduced into 50 c.c. of a 5% 
solution of sucrose a t 50°, about 97% of the sucrose 
is inverted in 48 hrs., whilst no detectable inversion 
occurs under the same conditions with degassed 
platinised1 charcoal. The presence of oxygen leads 
to oxidation of the sucrose. The result is attributed 
to  catalytic action of the hydrogen ions of the double 
layer. F. L. U s h e r .

Cathodic separation form s of tin. F .  F o e r s t e r  
and H. D e c k e r t  (Z. Elektrochem., 1930, 36, 901— 
923; cf. B., 1929, 685).—The influence of crude 
ni-cresolsulphonic acid in determining the form of tin' 
separating a t the cathode during electrolysis of sul
phuric acid solutions (OToili) of stannous sulphate' 
(0-25iW) is due to  the presence of small quantities of 
by-products, more especially a resin (0-4%), which 
exerts a specific influence, ^being adsorbed at the 
metal surface. W ith small adsorption there is a 
tendency towards the formation of needle-like aggre
gates or slimes, changing to white tin, and finally to a 
milky-white structureless deposit, with maximum 
adsorption. The action of the purely adsorbed 
material is prolonged, whilst th a t of the colloidal 
by-products formed when the m-cresolsulphonic acid 
is prepared above 12 0° is transitory, the colloid being 
deposited on the cathode through electrophoresis.' 
I  ure m-cresol gives in high concentrations separation 
forms similar to those of the resin by-product, and 
is: itself adsorbed a t the cathode. The effect is 
diminished .w ith rise of temperature and increased 
with fall of temperature in accordance with the 
adsorption law, whilst other adsorbable materials, 
including other phenols, sulphates of aniline and 
pyridine, and gelatin, are also active. Experiments 
on electrodeposition of cadmium from ammoniacal 
solution in presence of pyridine indicate the occur
rence of a similar effect with this metal corresponding 

th a t of phenols on tin  in acid solution. Stannous 
chloride in  hydrochloric acid solution shows the same 
effect as the sulphate in a very much smaller degree, 
having a greater tendency to the formation of the 

E

needle-like aggregates. A' large number of photo
graphs illustrating the form's of the metal which are 
obtained under varying conditions is given. I t  is 
suggested th a t the polarisation effect in electrodeposi
tion is connected with changes in the hydration of 
ions a t the moment of deposition, rather than  with 
electric forces in the formation of the crystal lattice; 
In  agreement with this it  is shown th a t the observed 
adsorption effect is a t  a  maximum a t the points and 
edges of the crystals, and a t a minimum on the 
plane surfaces: I t  is concluded th a t the tendency of 
tin  to form needle-like aggregates, and the small 
polarisation value, make the metal particularly sensi
tive to  adsorption effects. J ' R. I. H e p b u r n .

Theory of the lead accum ulator. L. J u m a u . —  
See B., 1930, 1116.

Effect of anodic im purities on the electro
deposition of gold. R. W. H a r b i s o n . —Bee B., 
1930, 1114.

V ariations in  th ickness of m eta l electro
deposits. E. L. G r a n t  and V. E . G r a n t . —See B., 
1930, 1114.

D isp lacem ent by u ltra-violet ligh t of the 
explosion  lim it in  a chain reaction. C. N.
H i n s h e l w o o d  and K. C l u s t u s  (Proc. Roy. Soc., 1930, 
A, 129 , 589—SOSJ.-^-At atmospheric temperatures 
mixtures of oxygen and phosphine explode within a 
sharply defined pressure region, above or below which 
reaction is negligibly slow. This can be explained 
on the assumption th a t the oxidation is a chain 
reaction. Both limits are affected by exposing the 
gas mixture to  ultra-violet light, and the present 
work deals with the lower limit. The apparatus used 
was similar to th a t described by Dalton and Hinshel
wood (A., 1929, 1243), the reaction tube being of 
fused silica coated internally w ith a thin layer of 
phosphoric acid. When illuminated, the gases explode 
a t  a lower limit than normally, and the increased 
sensitiveness persists for a time when the fight is 
extinguished. The increased explosibility appears to 
be due to  the formation of a definite substance which 
exists for an appreciable time. Its  formation was 
observed experimentally in two ways : (d) by expos
ing the m ixture to  radiation and then compressing to 
the explosion point, the to tal time of illumination, 
including the time required for compression, being 
measured, and (6) by compressing the gases to some 
suitable pressure and then illuminating, when explo
sion occurs after a definite time-interval. The decay 
curves for mixtures which had been illuminated for
1-5 and 3 min., respectively, show th a t a stationary 
state is set up in the fight, the action of the substance 
produced being comparable w ith th a t of a trace of 
nitrogen peroxide in the combination of hydrogen 
and oxygen. The value for the maximum concen
tration in the photostationary state is deduced, and 
the efficiency of collisions with the vessel Avail in 
destroying this substance is calculated. I t  is con
sidered th a t the oxidation provides an example of 
“ material ” ra ther than  “ energy ” chains.

L . L . B ir c u m s h a w .
P hotochem ical com bination of chlorine and 

hydrogen. II. T. I c h i k a w a  (Z. physikal. Chem.,
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1930, B, 10, 299—336).—The photochemical reaction 
between hydrogen and chlorine has been studied under 
various conditions of pressure and time of illumin- 
tion. The total reaction velocity does not imme
diately fall to  zero when the illumination is removed, 
and on re-illumination after a short interval the 
resulting increase of velocity commences apparently 
instantaneously from a higher value than  th a t to 
which i t  had fallen. The velocities of the primary 
and secondary reactions have been calculated, and 
the kinetics of the reaction are discussed. A sug
gested new type of mechanism for the combination 
involves the formation of a complex molecule H 20,C12, 
which is decomposed by light, yielding H 20,C1 groups 
and chlorine a tom s; the reactions H 20 ,C1-|-H2=  
HC1+H20 + H , and H+C12=HC1+CZ ensue, where 
Cl is a high-velocity chlorine atom capable of causing 
dissociation on collision with a chlorine molecule, 
and thus aiding the further formation of H 20,C1 
groups. H. F. G i l l b e .

Photochem ical form ation of chlorine dioxide 
from  chlorine m onoxide in  carbon tetrachloride 
solution. R. G. D i c k i n s o n  and C. F. P. J e f f r e y s  (J. 
Amer. Chem. Soc., 1930,52,4288—4297).—The absorp
tion coefficients of chlorine, chlorine monoxide, and 
chlorine dioxide in carbon tetrachloride are recorded 
for light of wave-lengths 4358 and 4047 A. The 
photo-decomposition of chlorine monoxide in carbon 
tetrachloride by light of X 4358 A. is accompanied 
by the formation of considerable quantities of chlorine 
dioxide. For 0-014—0-054ikf solutions of chlorine 
monoxide, the initial ra te of formation of chlorine 
dioxide is 0-35 mol. per quantum  absorbed, and the 
yield of chlorine dioxide for a given number of quanta 
absorbed is greater the higher is the initial concen
tration of chlorine monoxide. The rate of decom
position of the latter falls slightly, with increasing 
exposure, from an initial value greater than  1-8 mols. 
per quantum  absorbed by the monoxide.

J . G . A . G r i f f i t h s .
D irectional distribution of the relative velocity  

of the decom position products in  the optical 
dissociation  of sodium  iodide. A. C. G. M i t c h e l l  
(Physical Rev., 1929, [ii], 33, 279).—Sodium iodide 
can be dissociated by ultra-violet light of wave-length 
2450 A. into an excited sodium and a normal iodine 
atom. W ith wave-lengths less than  2450 A. the 
excess energy goes into relative kinetic energy of the 
two atoms as they part, and the excited sodium atom 
emits D-lines with a corresponding Doppler broaden
ing. The atoms fly apart in either direction to th a t 
of the electric vector with equal probability.

L. S. T h e o b a l d .
D ecom position  of th iocyanates in  u ltra-violet 

light. K. J a b l c z y n s k i  and H. J a b l c z y n s k a  (R o c z . 
Chem., 1930, 10, 579—600).—Ammonium, sodium, 
or potassium thiocyanate is decomposed in aqueous 
solution on irradiation with wave-lengths of less than 
3000 A .; the reaction products are cyanide and 
sulphur. The reaction is in all cases exothermic. I t  is 
autocatalysed by sulphur, the velocity coefficient K  
being expressed by A '=log (x-\-d)/d(l— x)/(l-\-d)t, 
where x  represents the relative opacity of the liquid 
a t  time t and d is a constant for the given system.

The velocity-concentration curves exhibit a maximum 
a t 0-991W for ammonium, 1-09W for potassium, and 
0-271N  for sodium thiocyanate. The equilibrium 
point is displaced in the direction of disintegration 
by raising the temperature, and for this reason the 
velocity of reaction is greater a t higher temperatures. 
The addition of hydrochloric acid has the same effect, 
as a result of the greater instability of free thiocyanic 
acid. The velocity of reaction is retarded by the 
addition of potassium chloride or zinc or nickel 
sulphate to  potassium thiocyanate solutions.

R. T r u s z k o w s k i .
A ction of ligh t on silver hydrosols containing  

particles of uniform  size. A. G a ł e c k i  and R. 
S p y c h a l s k i  (R o c z . Chem., 1930, 10, 492—500).—The 
velocity of decolorisation of silver hydrosols conforms 
to  th a t of a unimolecular reaction. The tem perature 
coefficient is 1-3. R. T r u s z k o w s k i .

Photochem istry of the associated  state. F . 
W e i g e r t  (Z. physikal. Cliem., 1930, B, 10, 241—263). 
—Franck’s views of the photochemical dissociation 
of non-polar molecules is applied to the consideration 
of possible changes in associated systems produced 
by the action of light, and the conditions under which 
excitation of the electron systems of individual mole
cules of the associated complexes and micelles can 
lead to partial opening up are discussed. On examin
ation of the influence of light on silver chloride emul
sions i t  is shown th a t the lack of proportionality 
between the energy absorbed and the effect produced, 
and the anomalous additive effect of radiations of 
different wave-lengths, are evidence for the occurrence 
of photomicellary processes, as opposed to photomole- 
cular processes, in which a large number of energy 
quanta are absorbed by one micelle. Other systems 
discussed are those of gelatin and collodion films con
taining light-sensitive dyes, the visual purple of the 
retina, and systems in which it is impossible directly 
to observe the nature of the phenomena which take 
place, such as highly mobile gaseous and liquid 
associated systems, systems containing solid micelles 
dispersed in gaseous or liquid media, and certain 
types of solid micro-crystalline media. The occur
rence of primary and induced photodichroism is an 
indication th a t the form of the “ opened ” particles 
within the micelles is dependent on the wave-form 
of the exciting radiation, and although the physical 
significance of such a phenomenon is obscure, i t  
appears th a t a quantitative study of photodichroism, 
by revealing the nature of the opening-up process, 
would give much information relating to the structure 
of associated systems and to many biological problems.

H. F. G i l l b e .
Laying bare of ripening centres. L u p p o -  

C r a m e r  (Z. wiss. Phot., 1930, 29, 5—7).—The surface 
centres on the grains of a series of layers of negative 
(bromide) and chloride emulsions were removed by 
treatm ent with chromic acid, and the internal centres 
were then revealed by physical development after 
opening up the grains by treatm ent with a solution 
of potassium iodide. A much greater number of 
internal centres was found in the grains of the chloride 
emulsion, which is in agreement with the easy reduci- 
bility of silver chloride, and the ready formation and
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c o m p a r a t iv e ly  g r e a t e r  s t a b i l i t y  o f  t h e  s i l v e r - s i l v e r  
c h lo r id e  a d s o r p t io n  c o m p le x e s .  J . W. G l u s s e t t .

Photochem ical polym erisation  of acetylene. 
S. C. L i n d  and R. S. L i v i n g s t o n  (J. Amer. Chem. 
Soe., 1930, 52, 4613—4614; cf. Reinicke, A., 1928, 
1340).—The polymerisation of acetylene a t pressures 
less than 30 cm. in the complete radiation of a 
quartz mercury lamp is proportional to  the pressure. 
The velocity approaches a constant value a t higher 
pressures. The 10° tem perature coefficient between 
12° and 39° is 1-25, but this may be due to a  tem per
ature coefficient of light absorption. Light of wave
length 2537 A. or longer is inac tive ; the quantum  
efficiency for shorter wave-lengths is about 7 -4 ± 2 -5 . 
Mercury vapour was excluded from the reaction 
system. J .  G . A. G r l f e i t h s .

Com position of deposit form ing on zinc 
im m ersed  in cupric sulphate solutions. II. 
A. G a ł e c k i  and J . T o m a s z e w s k i  (R o c z . Chem., 1930, 
10, 601—629,; cf. B., 1930, 822).—The copper content 
of the deposit diminishes with rise of tem perature 
from 18° to 50°; this effect is most marked in dilute 
solutions (0-02—0TAT). The appearance of the de
posits is unaffected by temperature. The addition 
of zinc sulphate to  the solution similarly depresses 
the copper content of the deposits; a t the same time 
these become less coherent in stirred systems. The 
copper content of the deposits diminishes as the 
concentration of zinc in solution increases. Zinc is 
present in the deposits probably exclusively as oxide 
or hydroxide. R. T r u s z k o w s k i .

Cupriammines. II. A m m ines of cupric per
chlorate. R . P o r t i l l o  (Anal. P i s .  Quim., 1930, 28, 
1125—1144).—Pentamminoaquocupric perchlorate has 
been prepared as a blue crystalline powder by addition 
of ammonia solution to a  solution of cupric per
chlorate; it  has d f  1-657 and molecular heat of 
dissolution —17-9 kg.-cal. At the ordinary tem per
ature it readily passes into the violet tetrammino- 
cupric perchlorate, which has d f  1-952, mol. heat of 
dissolution —18-30 kg.-cal. (480 mols. of water), 
-20-95 kg.-cal. (1600 mols. of water), heat of form
ation 181-7 kg.-cal. On hydration this compound 
yields the pale blue t-etramminodiaquocupric perchlorate.
1 elrainminoaquocupric perchlorate, blue, d f  1-83, mol. 
heat of dissolution —17-9 kg.-cal., results from the 
recrystallisation of tetramminocupric perchlorate di
hyd ra te ; the last-named compound has no definite 
m. p. but commences to liquefy a t  50—54°, and 
when heated a t 100— 105° i t  solidifies to  a greenish- 
black mass of triamminocupric perchlorate, which is 
produced also by heating any of the other complexes 

i&ti 180°. The dihydrated tetrammine has 
a 1-60, mob heat of dissolution —20-38 kg.-cal., and 
decomp. 82°. Hexamminocupric perchlorate, which has 
been prepared, although not in a pure state, by the 
action of ammonia on the tetrammine, has d f  1-60, 
mol. heat of dissolution -20-38  kg.-cal.

H. F. G i l l b e .
Cupric perchlorate. R. P o r t i l l o  and L. A l b e -  

ROLA (Anal. F is. Quim., 1930, 28, 1117— 1124).— 
Pure cupric perchlorate, Cu(C104)2,7H20 , has been pre
pared by dissolution of copper carbonate in 30% 
perchloric acid solution, and concentration of the

solution. Dehydration over phosphorus pentoxide at 
the ordinary tem perature yields the hexahydrate, 
which is more stable than  the heptahydrate ; when 
heated a t 70° in a current of dry air it  yields the 
tetrahydrate. The almost colourless diliydrate is pro
duced by heating a t 80—100°, b u t further dehydration 
causes decomposition w ith evolution of perchloric 
acid. The heptahydrate forms pale blue, extremely 
deliquescent triclinic crystals, m. p. 82°; the hexa
hydrate has d f  2-2255, mol. heat of dissolution —4-6 
kg.-cal., and heat of formation in solution 64-7 kg.-cal. 
The saturated solution a t 0° contains 54-3% of an
hydrous salt. The classical degree of ionisation falls 
from 1-02 in 0-0241/ solution to 0-93 in 0-1981/ 
solution. H. F. G i l l b e .

A m m onium , potassium , and sod ium  cuprous 
thiosulphates. I. G. S p a c u  and I. G. M u r -  
g u l e s c u  (Bull. Soc. Stiinte Cluj, 1929, 5, 61— 107; 
Chem. Zentr., 1930, i, 3422—3423).—In  the titration 
of 0-1—0-2 J/-cupric n itrate with ammonium thio- 
sulphate the addition of alcohol (75—8 6%) affords a 
yellow, crystalline precipitate, or (with more alcohol) 
a white, amorphous precipitate; the potentiometric 
curve indicates the formation of the compound 
(NH4)2[Cu2(S20 3)2], and in a 0-51/-solution with more 
than 50% of alcohol, the compound (NH4)4[Cu2(S20 3)3] 
results. Other cupric salts, similarly obtained, are 
(NH4).[Cu(S20 3)4],2NH4N 0 3, (NH4)5[Cu(S20 3)3], and 
(NH4)7[Cu(S20 3)4],2NH4C103. A. A. E l d r i d g e .

M etallic hydroxy-acid com plexes. V. N eutral 
a-cupritartrates. E .  E .  W a r k  and I. W. W a r k  
(J.C.S., 1930, 2474—2478).—Dumanski and Chalisev 
(A., 1929, 259) have questioned the existence of the 
a-cupritartrates described by Packer and W ark 
(J.C.S., 1921, 119, 1348), suggesting th a t the sup
posed compounds are merely colloidal solutions of 
copper hydroxide in neutral or alkaline ta rtra te  solu
tions. Copper ta rtra te  is completely soluble in suffi
cient sodium ta rtra te  and i t  is claimed th a t lack of 
appreciation of this fact has led to the criticism, 
incorrect stoicheiometric relationships for the action 
of sodium hydroxide on copper ta rtra te  being ob
tained. As the end-point of the reaction is difficult 
to determine, a potentiometric method has now been 
applied and the results confirm the existence of the 
a-cupritartrates. Similar results were obtained for 
the copper salts of salicylic, lactic, and glycollic acids.

E. S. H e d g e s .
Extraction of rubidium  and cæ sium  from  

carnallite. III. G. J a n d e r  and F. B u s c h  (Z. 
anorg. Chem., 1930,194, 38—46; cf. A., 1930, 435).— 
The cæsium in a m ixture containing rubidium chloride 
and a little cæsium chloride, such as is obtained in 
working up carnallite for these metals, may be con
centrated by taking advantage of the fact th a t if 
silicomolybdic acid is gradually added to the solution 
precipitation of the cæsium is practically complete 
when considerably less precipitant than would be 
required for complete precipitation of the mixture 
has been added. A t the same time, therefore, a con
siderable proportion of the rubidium compound can 
be obtained in a state of purity. The mixed pre
cipitate is then boiled with barium hydroxide to 
eliminate the silicomolybdic acid as barium silicate
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and molybdate, and the excess of barium is removed 
as carbonate by saturating the filtrate ' w ith carbon 
dioxide and boiling. By boiling the barium molyb
date with sodium carbonate solution, the molybdic 
acid is recovered as the sodium salt. R. C u t h e l l .

R ubidium  and cæ sium  nitrides. K. C ltjsius  
(Z. anorg. Chem., 1930, 1 9 4 , 47-—50).—The residues 
obtained on heating rubidium and cæsium azides con
tain  the nitrides Rb3X and CsgX, respectively.

R. C u t i h l l .
T herm al decom position of m ixtu res of calcium  

sulphide and sulphate. J . Z a w a d z k i  and I. 
K o w a l c z e w s k i  (R o c z .  Chem., 1930, 1 0 , 501—509).— 
Calcium sulphite is converted into sulphide and sul
phate only a t very high temperatures, and even then 
very slowly, whence it follows th a t sulphite is not 
one of the products of the thermal decomposition of 
p-psum . The reaction CaS-f 3CaS04— >4CaO-i-4SO, 
is complicated by secondary reactions occurring be
tween the products of this reaction, and leading to 
the lilieration of sulphur. The partial pressure of 
sulphur rises from 2-3 mm. a t  820° to  115-1 mm. a t 
1060° ; over the same range that- of sulphur dioxide 
rises from 8 -8  to 149-0 mm. R .  T r u s z k o w s k i .

Form ation and com position  of bleaching  
powder. B. N e u m a n n  (Z. Elektrochem., 1930, 3 6 ,  
934—936).—Polemical against Ditz (A., 1930, 1138). 
The assumption of Ditz th a t his formulæ for bleaching

fiowders types I  and I I  correspond with those for the 
îydrates of bleaching powder established experiment

ally by Neumann and Haebler (ibid., 176) is incorrect.
J .  R. I .  H e p b u r n ’.

R ôntgenographic study of the products ob
tained by the action of the halogen acids on 
m ercuric sulphates, and fusion d iagram  of the  
system  H gR -H gSO ,. M. P a i c  (Compt. rend., 
1930, 1 9 1 , 941—943).—The halogen acids in the 
gaseous state or in aqueous solution react with the 
compounds H gS04 and 3H g0,S03 to form sulphuric 
acid and the corresponding mercuric halide. Neither 
concentrated sulphuric àcid nor H 2S 0 4,H20  reacts with 
mercuric chloride or bromide, but at- 300—350° the 
former reacts with mercuric iodide, forming m er
curic sulphate and hydriodic acid. The compound 
HgS04,HgI2 (pale yellow crystals) was shown by 
X-ray, chemical, and thermal analysis to be formed 
under the latter conditions. Contrary to  the results 
of previous workers, no evidence was obtained of the 
existence of the compounds H gS04,2HCl,

HgS04,2HBr, 3H g0,S03,6HCl/ 3HgO,SO,,6HBr,
HgS04,HCl, H gS04,2HCl,H20 , and HgS0 4,HBr.

J .  G r a n t .
Boron hydrides. XIV. B 4H 10. A. S t o c k ,  E. 

W i b e r g ,  and H. M a r t i n i  (Ber., 1 9 3 0 ,  6 3 ,  [B], 2 9 2 7 — 
2 9 3 7 ) .—The stability of the compound B4H 10 varies 
within wide limits and appears to be influenced by 
the glass of the apparatus. In  the presence of 
hydrogen chloride, a p a r t of the hydride remains 
unchanged; a small proportion is decomposed into 
boron trichloride and a similar amount to non-volatile 
chlorinated derivatives. The remainder decomposes 
in the usual manner mainly into B2H 0 and (B5H 4)„. 
The auto-decomposition is no t impeded by the pre
sence of an excess of hydrogen chloride in spite of

neutralisation of the alkali of the glass. W ith defi
ciency of sodium amalgam, the hydride B 4H 1(J yields 
the non-volatile substance B 4H 10>2Na, decomposed 
by water into hydrogen and a sodium hypoborate. 
Treatm ent of the hydride w ith an  excess of sodium 
amalgam and subsequently with hydrogen chloride 
or diborane affords evidence of the production of 
compounds richer in sodium than  B4H 10,2Na. W ith 
an excess of ammonia a t  —70° the hydride B 4H 10 
yields a colourless, non-volatile compound,
B4H i 0,4NH3, which decomposes a t the ordinary 
tem perature with evolution of ammonia and hydrogen 
and without production of recognisable intermediate 
compounds. At IS0° the product B3H 6X3 is formed, 
and is thus conveniently obtained. I t  appears 
doubtful whether the addition of hydrogen chloride 
to. the compound B3H bX3 is a simple case of salt 
formation. With ammonia and an excess of B4H 10 
products poorer in ammonia than  B4H 10,4NH3 appear 
to be formed, bu t their precise nature has not been 
ascertained. A part from unim portant side reactions, 
the interaction of B4H 40,4NH3 and hydrogen chloride 
proceeds according to the scheme B4H 10,4XH3-!- 
8HC1=7H2+ B 4H 4C1s,4XH3. Electrolysis of solutions 
of the substance B4H 10,4NH3 in liquid ammonia 
between platinum electrodes a t  —10° is accompanied 
by evolution of nitrogen and hydrogen a t the cathode 
and a substance, B4H 15.5X 3.5, is produced. I t  is 
therefore probable th a t the initial material is a salt, 
(B4H fi)'"'4(NH4) \  In  the hydride B4H 1{, it is certain 
th a t four hydrogen atoms differ in their behaviour 
from the remaining six. H . W r e n .

Peralum inates of the alkali and alkaline- 
earth m etals. J . P r á s e k  (Coll. Czech. Chem. 
Comm., 1930, 2, 653—664).— Sodium  and potassiutn 
peraluminates, M2A120 3,SH20  and M2A120 5,8H20 , have 
been prepared as soluble white crystalline powders 
by addition of hydrogen peroxide to a cold solution 
of the corresponding alumínate, and precipitation bv 
alcohol; by heating at 105° the normal aluminates 
are formed. The stability of the solutions, which 
readily undergo hydrolysis and deposit aluminium 
hydroxide, decreases with increase of the - active 
oxygen content. Normal lithium peraluminate has 
not been prepared, but the compound LL2A140 9,2SH20  
separates on addition of hydrogen peroxide to a 
solution of lithium alum ínate; dehydration causes 
decomposition to hydrated acid aluminates. By the 
action of potassium aluminate on a solution of 
lithium chloride and hydrogen peroxide the compound, 
Li2Alg0 17,25H20  is formed. Insoluble magnesium, 
calcium, strontium, and barium peraluminates, of the 
general formula MA120 6,10H20 , are precipitated on 
addition of potassium aluminate solution to a solution 
containing the appropriate chloride and hydrogen 
peroxide, whilst Ca4A l,09,15H20 , Sr3Al.,Os,20H2O, 
and BagA^Og^OHoO are formed by  shaking these 
compounds with the hydroxide of the metal and 
water. The magnesium and alkaline-earth peralumin
ates are ^relatively stable, bu t a t temperatures above 
100° they  decompose, yielding aluminates. The re
actions of all these substances are typical of per- 
compounds; concentrated sulphuric acid liberates 
oxygen, whereas dilute acids liberate hydrogen per-
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oxide. Consideration of the structure of the per- 
aluminates based on f.-p. determinations indicates 
th a t the anions formed in solution are [A1(OH)3-OOH}' 
and [A1(0H)4]'. H . P. G i l l b e .

H alid es of th e  r a r e  e a r th s . IV. S am ariu m , 
d i-iodide an d  th e  th e rm a l d eco m p o sitio n  of 
s a m a r iu m  tri-io d id e . G. J a n t s c h  and N. S k a l l a  
(Z. anorg. Chem., 1930, 1 9 3 , 391— 105).—Reduction 
of completely anhydrous samarium tri-iodide in a  
current of hydrogen, which m ust be free from oxygen 
and water, commences .a t 350°; by raising th e .tem 
perature gradually to  .760° pure samarium di-iodide 
has been prepared. If  the tri-iodide is heated in a 
vacuum a t S00° for 50 min. and then a t 900° for 
15 min., a 90% yield of pure samarium di-iodide is 
obtained, but if the tri-iodide is heated slowly decom
position commences, a t 560°. Since a t about 6S03 
the di-iodide begins to  decompose according to the 
equation 3SmI2—->2Sm I34-Sm, the initial ra te  of 
heating should be as high as possible. The compound 
forms dark green, nearly black, very, hygroscopic 
crystals, m. p. 840° (decomp.), which dissolve in water 
to a deep red solution with evolution of hydrogen 
and gradual deposition of a basic salt : the solution 
is more stable than th a t of samarium dichioride, bu t 
on shaking udth a h  or on addition of acid hydrogen 
is rapidly evolved and the solution becomes colourless. 
The equivalent conductivity of the solution a t 0° 
falls with time according to  a linear law, until com
plete decolonsation and formation of thé basic salt 
has occurred. Sulphate, chromate, or phosphate ions 
precipitate from a neutral solütion of samarium 
di-iodide stable orange-yellow crystals of the corre
sponding salt;, th e  sulphate, which has been isolated 
in the solid form, is sparingly soluble in water, and 
its solution in acid rapidly decomposes with evolution 
of hydrogen. Samarium tribromide, m. p. 665^2° 
when heated in a  vacuum, commences to décompose 
a t 700°, and a t SÔ0—S50° the dibromide formed 
decomposes with separation of metallic samarium, 
but even with rapid heating only a poor weld of 
impure samarium dibromide is obtained.

H. F. G i l l b e .
R are  ea rth s . XXXVI. S ep a ra tio n  of y t te rb 

iu m  by  e lec tro ly tic  red u c tio n . R. W. B a l l  
yjjth. L. F. Y n t e m a ] (J. Amer. Cliem. Soc., 1930, 
52, 4264— 426S)—Ytterbium  sulphate, Y bS04.xiI20 . 
containing only 1—2% of other rare-earth metals, is 
precipitated as greenish-white crystals from a sul
phuric acid solution of the mixed chlorides of the 
metals of the yttrium  group by  prolonged electrolytic 
reduction with a current of density 0-025 amp. per 
cm.- a t the mercury.cathode. The solution becomes 
green during the reduction, but oil stopping the 
current hydrogen is evolved throughout the solution, 

col°urless, probably owing to  the reaction 
? j.vff" 7 ~ >2Yb"'-j-H^. The precipitate dissolves 
in dilute acid with the evolution of hydrogen and in 
nitric acid with the evolution of oxides of nitrogen.

. J .  G . A . G r i e f i t h s .
P re p a ra tio n  of la n th a n u m  fro m  ce rite  f ro m  

Suecia. S e p a ra tio n  of a m m o n iu m  la n th a n u m  
n itra te ,  an d  sp e c tra l  an a ly sis  of th e  la n th a n u m  
oxide p roduced . R .  L l o r d  y  G a m b o a  ( A n a l .  Fis.

Quirn., 1930, 2 8 , 1145— 1152).—Details are given of 
the separation of lanthanum  from cerite by extraction 
with nitric acid, conversion into the double ammonium 
nitrate, fractional crystallisation of the salt, and 
ignition to oxide. The method is reported to be 
very satisfactory, especially as regards the quantity 
of material which can be handled. Spectroscopic 
analysis of the product shows it  to  be entirely free 
from metals of the y ttrium  group, although contain
ing traces of cerium, ‘praseodymium, neodymium, 
europium, and samarium- 7 7  H. F . G i l l b e .

R eduction  of z inc oxide b y  ca rb o n  m onox ide  
in  a  g aseo u s  cycle, a n d  th e  m e c h a n ism  of th e  
reac tio n . O. D o n e  (Bull. Acad. roy. Belgi, 1930, 
[v], 1 6 , SSI-—S92).—The reduction has been inves
tigated a t  about 1000°. When the zino oxide is 
mixed with carbon, the only function of the la tte r is 
to reduce the carbon dioxide formed;

C. W. G i b b y .
A n h y d ro u s  lo w er b ro m id es  of t i ta n iu m . R . C.

Y o u n g  [with W. C. S c h u m b ]  (J. Amer. Chem. Soc., 
1930, 5 2 , 4233— 4239).—By applying the hot-cold 
tube technique to a  mixture of hydrogen and titanium  
tetrabromide vapour, titanium tribromide is obtained 
as bluish-black needles and plates wlfich have been 
examined crystallographically. The tribromide de
composes a t  400° into a  mixture of titanium  tetra- 
bromide and a  black powder, titanium dibromide. 
The reaction is reversed by passing the tetrabromide 
over the dibromide a t 2S0—380°. Titanium di
bromide decomposes slowly a t 500° and more rapidly 
a t 650° into titanium  and titanium  tetrabrom ide; 
the dibromide ignites when exposed to  moist air, and 
dissolves in  w ater with the evolution of hydrogen.

Titanium tetrabromide and hydrogen are produced 
by passing hydrogen bromide over titanium  tribromide 
a t 250—-350°. Similarly, a t 160° the dibromide is 
converted into the tribromide and some tetrabromide. 
A m ixture of the bromides containing a higher pro
portion of the non-volatile substances is produced a t 
300° than 450° by the action of hydrogen bromide on 
metallic titanium . Titanium tetrabrom ide a t  300° 
is reduced to the tribromide by titanium  metal, 
mercury, and silver. J . G . A. G r i f f i t h s .

O xides of lead  an d  th e ir  re d u c tio n  b y  charcoal.
E. J .  R o d e  ( J .  Russ. Phys. Chem. Soc., 1930, 6 2 , 
1419—1442).—Two types of lead dioxide exist; one 
gives three breaks on the tem perature-tim e curve, 
viz., with absorption of heat a t  275:—409°, with 
evolution of heat a t 525—535°, and with absorption 
of heat a t 602—620°, whilst the other type gives 
only two breaks, both of an endothermic character. 
The first break is due to loss of oxygen, with pro
duction of litharge, the second to formation of Pb30 4, 
and the th ird  to loss of oxygen by the latter oxide. 
Oxides of type I  (a) are solid solutions of monoxide 
and dioxide, whilst the second type consists of the ¡3 
form, of composition PbO—PbOpof, anc  ̂ V form, 
P b 0 131—PbOp.g.,; the character of combination with 
oxygen is of the zeolite type. Up to  1-01% of water 
may also be present in solid solution. Reduction of 
oxides of lead by sugar or wood charcoal takes place 
in two stages, the first probably corresponding with 
reduction to a suboxide, and the second to  metal.
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The transformation of red to  yellow lead dioxide 
does not involve any thermal effect.

R . T r c s z k o w s k i .
S tru c tu re  of n itro a m id e  a n d  H a n tz sc h ’s  a rg u 

m en ts . A. Angeli (Gazzetta, 1930, 60, 665—66S). 
— Hantzsch’s abandonment (A., 1930, 1032) of his 
view that nitroamide and hyponitrous acid are stereo- 
isomerides is discussed. T. H. Pope.

In te ra c tio n  be tw een  n itro g en  tr ic h lo r id e  an d  
n i tr ic  oxide a t  —1 5 0 '. n .  F u r th e r  evidence fo r  
fo rm a tio n  of n itro g en  d ich lo rid e  a n d  m ono
oxygen  d in itro g en  d ich lo ride . W. A. N otes 
(J. Amer. Chem. Soc.r 1930, 52, 4298— 1301; cf. A., 
1929, 158).—The reaction a t —150’ in chloroform and 
carbon tetrachloride is represented, approximately, 
by the equation NCl3-t-3X 0=2X 0C l-rN .20 —Cl. I t  
is' thought th a t the reaction proceeds in four stages :
(i) NCI,-f NO= C1NO -  NCI*, (ii) XCL2-X 0= C L ,N .20 ,
(iii) CL>N.20  + XO= C1XO- C1X20 , (iv) 2C1X20=CL,-F 
2X ,0 , although the intermediate compounds could not 
be 'isolated. The difference between the reaction at 
—80’ (loc. cit.) and —150° is attribu ted  to the occur
rence of stage (iii) which is made possible by the greater 
stability of the unstable mono-oxygen dinitrogen 
dichlonde a t  the lower tem perature. A ttem pts to 
carry out the reaction a t —185° to  —191" were no t 
successful. J- G. A. G r i f f i t h s .

Q u a d riv a len t v an a d iu m  cyan ide  com plex . A. 
YAKi.MACH (Compt. rend., 1930, 191, 789—790).— 
Potassium vanadicyanide, K 4V(CN)6, was prepared 
as netted green prisms by slowly mixing concentrated 
solutions of potassium cyanide and vanadium te tra 
acetate and stirring (cf. A., 1930, 558). I t  decom
poses in air or water, in excess of either reagent and 
a t 150°, and should be washed rapidly with alcohol 
and recrystallised from a dilute solution of potassium 
cyanide. Cyanogen was determined by distillation 
(Liebig-Deniges), vanadium by titration  with 
potassium permanganate solution before and after 
reduction with sulphur dioxide, and by precipitation 
with cupferron, and the potassium was weighed as 
sulphate. J .  G r a n t .

D isp lacem en t of “ m e ta llic  ” a rsen ic  fro m  
a lk a lin e  so lu tio n s  of a rsen ic  ac id  b y  h y d ro g en  
a t  a h ig h  p re s su re  a n d  te m p e ra tu re . II . V. X. 
I p a t i e v , G. A. R a z g b a ie v , and V. S. M a l in o y s k i  
(Ber., 1930, 63, [B], 2812—2817; cf. A., 1930, 306). 
—Reduction of arsenic acid by hydrogen in the 
presence of alkali occurs in two stages, XagHAsOi 
-f-2H— >N aiH A s03-rH 20  and X a,H A s03+ 3 H —  
A s-r2N a0H 4-H 20 . After 24 hrs. a t 200° only the 
first change has occurred, whereas under similar 
conditions a t  250° the separation of “ m etallic” arsenic 
also commences. At 350°, the maximum separ
ation of arsenic (96%) is observed. A t this tem 
perature, displacement of “ m etallic” arsenic occurs 
most completely in the absence of alkali. W ith 
increase in the am ount of the latter, between 0-0 and 
0-3 mol. per 50 c.c., the yield of precipitated arsenic 
decreases, bu t between 0-3 and 0-4 mol. there is a 
marked increase in yield. Variation between 43 and 
47 atm . in the initial pressure of hydrogen has no 
effect. The production of arsine is not observed.

H. W r e n .

P re p a ra t io n  a n d  p h y sica l p ro p e r tie s  of s u lp h u r  
h ex a flu o rid e . W. C. Schcm b and E . L. G a m b l e  
(J. Amer. Chem. Soc., 1930, 52. 4302— 1308).— 
Monel m etal is used in place of magnesium in the 
construction of the fluorine generator (cf. Bancroft and 
Jones, A., 1929, 658). Sulphur hexafluoride is pre
pared by passing fluorine over sulphur in  a copper 
tube, and the subsequent purification of the gas is 
described. The vapour pressure has been determined 
a t tem peratures between —72’ and —46’, and is 
760 mm. a t —63-8°. The vapour density (a ir= l)  is 
5-106. The m. p., —50-S±0-2’, is higher than values 
previously recorded. J .  G. A. GRnrrrHS.

P re p a ra tio n  of te t ra -  a n d  tr i- th io n a te  fro m  
th io su lp h a te  an d  su lp h u ro u s  acid . A. K u r t e - 
n a c k e r  and K .  M a t e j k a  (Z. anorg. Chem., 1930, 
193, 367—384).—B y passing sulphur dioxide into a 
m ixture of 25 g. of ammonium thiosulphate and 15 c.c. 
of water a t 13-5° crystals of ammonium tetrathionate 
of 99-1% purity  separate; they contain only small 
quantities of the trithionate and of hydrogen sulphite. 
The mother-liquor retains about 24% of tetrath ionate 
and 34% of trithionate. W ith mixtures containing 
less thiosulphate sulphur alone separates, whilst a t 
higher concentrations the precipitate contains decreas
ing quantities of tetra- and increasing quantities of 
tri-thionate. The reaction proceeds largely, although 
not entirely, in accordance with the equation 2S20 3” 
-r-3S02= S 30 6" —S40 6". The precipitate obtained 
from mixtures of potassium thiosulphate with water 
by the action of sulphur dioxide contains not more 
than  40% of tetrathionate, b u t from relatively dilute 
mixtures the precipitate contains up to  91% of 
trith ionate ; the mother-liquor contains varying 
proportions of thiosulphate, and tri-, tetra-, and 
penta-thionate. Sodium thiosulphate solutions yield 
precipitates containing up to 90% of tetrathionate, 
but by addition of a small quantity  of arsenious acid 
solution both the yield and the quality of the product 
are improved; a  98% pure tetrathionate, containing 
tri-thionate but no free sulphur, m ay be obtained by 
this procedure. For the preparation of tetra- and 
tri-thionate the following procedure is recommended : 
200 g. of sodium thiosulphate and 1 c.c. of saturated 
arsenious acid solution are added to 40 c.c. of saturated 
sulphur dioxide solution, and the cooled mixture is 
saturated with sulphur dioxide; the clear solution is 
alternately shaken and treated with the gas, and 
the resulting precipitate of sodium tetrathionate is 
separated and washed with ether. The mother-liquor, 
after passage of sulphur dioxide for a few minutes, is 
treated -with a solution of 100 g. of potassium acetate 
in 120 c.c. of water, and after a short time the crystall
ine precipitate of potassium trithionate is removed 
and washed with a mixture of alcohol and ether. 
Both products are 95—98% pine, and m ay be further 
purified by dissolving in warm water, filtering the 
solution from sulphur, and precipitating the salt with 
alcohol. H. F. G i l l b e .

A ction  of fluo rine  on  w ood charcoal. M . p. 
a n d  b . p . of ca rb o n  te tra flu o rid e . P. L e b e a t j  and 
A. D a m ie n s  (Compt. rend., 1930, 191, 939—940).— 
The m ixture of fluorides of carbon obtained from 
purified wood charcoal by the authors’ method (A.,
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1926, 710) was freed from oxygen by the action of 
white phosphorus, washed with dilute alkali, dried, 
liquefied a t — 190c, and the pure carbon tetrafluoride 
(about 50% of the to tal yield) obtained by repeated 
fractional evaporations at a low pressure. The 
revised b. p. is —126° (760 mm.) and m. p. —191° 
(cf. ¡oc. cit., and Rufi and Keim, A., 1930,13S7). The 
residue after fractional evaporation contained hexa- 
fluoroethane and octafluoropropane. J .  G r a n t .

P re p a ra tio n  of p u re  rh e n iu m  com pounds.
F. K r a u s s  and H . S t e i n f e l d  (Z. anorg. Chem.. 1930, 
193. 3S5—390).—Potassium per-rhenate solution is 
not reduced by  sulphur dioxide or by hydrogen with 
simultaneous short-wave irradiation. ' By the action 
of zinc and hydrochloric acid, sodium amalgam, or 
hydrazine hydrate, a brownish-black precipitate is 
produced; this after being dried a t  105° consists 
of metallic rhenium containing oxide. Although 
hydrazine yields a product free from other metals, 
the yield is poorer and the substance contains volatile 
material. Rhenic acid m ay be prepared by dis
solving the brown precipitate in hydrochloric or nitric 
acid and evaporating the solution to dryness, but 
the purity is greatly increased if the precipitate is 
first heated in a current of hydrogen.

H .  F. G i l l b e .
O xides of i ro n  a n d  th e ir  re d u c tio n  b y  h y d ro g en  

and charcoal. E. J . R o d e  (J. Russ. Phys. Chem. 
Soc., 1930, 62, 1453— 1466).—A halt, ascribed to  the 
formation of an  allotrope, occurs on the heating 
curves of ferric oxide a t 745°, whilst above 1280" 
fluctuations in the curve, due probably to elimination 
of oxygen, appear. The tem perature-tim e curves of 
ferric oxide and of various iron ores heated in an 
atmosphere of hydrogen exhibit two b reaks; one, a t 
300—325°, corresponds with the formation of tri- 
ferric tetroxide, and the second, a t 350—370°, indi
cates further reduction of the latter to metallic iron. 
Ferrous oxide does not appear to exist as an inter
mediate reduction product. Three breaks are foimd 
on the tem perature-tim e curves of mixtures of iron 
oxide or iron ores with charcoal; the first occurs at 
400—650°, and is due to the exothermic reaction of 
reduction to  magnetite, whilst the remaining two, 
occurring a t 750—S30° and S75—995°, respectively, 
are ascribed to the endothermic reactions of reduction 
of magnetite to ferrous oxide, and of the latter to 
metallic iron. R. T r u s z k o w s k i .

Hydrates of iron oxide. E. J . R o d e  (J. Russ. 
Phys. Chem. Soc., 1930, 62, 1443— 1452).—Hydrated 
ferric oxide is converted when heated into an unstable 
modification of ferric oxide: this reaction is endo
thermic. The unstable modification is converted a t 
320 340" into crystalline oxide, with evolution of 
heat, and the crystalline oxide undergoes further 
transformation a t 450°. The results obtained for 
ferric hydroxide gel are substantially the same as 
those obtained for such natural products as bog 
iron ore, xanthosiderite, lietite, etc.

R . T r u s z k o w s k i .
A tom ic h y d ro g en  occluded in  iro n  n itrid e . 

S. S a t o h  (Bull. Chem. Soc. Japan, 1 9 3 0 , 5 ,  2 9 2 — 3 0 3 ) .  
; Iron nitride prepared by the action of nitrogen on 
iron previously reduced with hydrogen contains

atomic hydrogen, as shown by potential measurements 
on iron nitride in ferrous sulphate solution, and other 
tests. C. W . G i b b y .

D ecom position  of p o ta ss iu m  ferrocyan ide  
an d  fe rricy an id e  b y  au toclave tre a tm e n t. T. 
K a t s u r a i  and T. W a t a n a b e  (Sci. Papers Inst. Phi's. 
Chem. Res. Tokyo. 1930, 14, 189—192; cf. A.. 1930, 
2S9).—A-Potassium ferrocyanide when heated for 1 
hr. in an autoclave a t  120° or 140° becomes alkaline 
owing to the formation of ammonia, and deposits 
hydrated ferric oxide. At 160° or 1S0° the precipitate 
is a mixture of ferric oxide and Prussian-blue. 
A-Potassium ferricyanide gives rise to an ammoniacal 
liquid and hydrated ferric oxide (haematite) a t all four 
temperatures. F. L . U s h e r .

Is o m e r is m  of ra d ic a ls . C. D u v a l  and (Mme.) 
D u v a l  (Compt. rend., 1930, 191, S43—845).—Per- 
sulphatopentamminocobaltic sulphate, 
[Co(S04)l(AH3)5](S04)II,H:;0  (a), is prepared by 
keeping a m ixture of solutions of aquopentammino- 
cobaltic hydroxide and excess of ammonium per
sulphate for 2 days, and then treating the filtered 
solution with excess of ammonium persulphate. The 
compound is precipitated as orange crystals by 
alcohol. This is compared with the red sulphato- 
pentamminocobaltic sulphate, [Co(S04)n (XH3)5]HS04 
(6) (cf. Job, Diss.. Paris, 1921), the cation of which is 
isomeric with th a t  of (a). The densities are, respec
tively, 2 J ,  1-7, and magnetic susceptibilities (x X 
106), —5SS, —212, giving for the susceptibilities of 
the cations —537, —SO. The absorption spectra of 
solutions of high concentration of the two salts are 
different, b u t greater dilution converts both alike 
into aquopentamminocobaltic sulphate. I t  is also 
concluded tha t persulphuric acid is H S 0 4, and not 
HoS^Os. C. A. S i l b e r r a d .

U n iv a len t p a llad iu m . W. M a n c h o t  and H. 
S c h m id  (Ber., 1930, 63, [£], 27S2—2786).—Dilute 
aqueous solutions of potassium palladocyanide react 
vigorously with sodium amalgam. The solution, 
which contains cyanide, has more energetic reducing 
properties than the corresponding platinum solution 
(following abstract). When shaken with air it  yields 
hydrogen peroxide. When preserved a t the ordin
ary tem perature the initially colourless solution 
becomes pale yellow and hydrogen is noticeably 
evolved. The colour gradually deepens and finally 
black particles of metal separate which slowly increase 
in number. If the solution is boiled, the m etal is 
deposited copiously and hydrogen vigorously evolved. 
If the alkaline solution is boiled before or after addition 
of acetic acid, hydrochloric acid, or potassium cyanide, 
hydrogen free from carbon monoxide is evolved in 
am ount varying from 0-22 to 0-72 equivalent. A 
portion of the liberated hydrogen is utilised in other 
ways, since methylamine is present in the acetic acid 
solution. Titration with potassium ferricyanide or 
iodine requires amounts of reagent less than 1 
equivalent, thus corresponding sharply with the 
transformation of univalent into bivalent palladium.

H. W r e n .
U n iv alen t p la tin u m . W. M a n c h o t  and G. 

L e h m a n n  (Ber., 1930, 63, [£], 2775—2782).—T reat
m ent of a 1 % aqueous solution of potassium platino-
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cyanide with 3% sodium amalgam yield , a colourless 
solution which reduces ammoniacal silver, Nylander’s 
bismuth . reagent, cadmium salt solution, mercuric 
chloride, and, if more concentrated, litmus, anthraquin- 
onesulphonate, and acid indigotin solution. If the 
solution is exposed to air,, its reducing power slowly 
disappears. Reduction can also be effected by 
potassium amalgam, calcium filings, electrolytically, or 
by aluminium and potassium hydroxide. Barium 
platinocyanide m ay be used or potassium chloro- 
platinite or chloroplatinate in presence of the equi
valent am ount of potassium cyanide. The reduced 
solution contains free cyanide, bu t colloidal platinum 
is not present. The boiling solution slowly evolves 
hydrogen, the maximum am ount observed being 
0-83 equivalent. In  the presence of acids hydrogen is 
much more rapidly evolved in quantity  much exceed
ing one equivalent per atom of platinum ; a similar 
result is obtained after addition of potassium cyanide. 
Possibly the platinum passes into the quadrivalent 
state and also disproportionation of the univalent 
metal occurs to  multivalent and free metal which 
dissolves in the potassium cÿanidé with evolution of 
hydrogen. Addition of the reduced solution to a 
strongly acidic iodine solution results in the production 
of iodoplatinic acid, H 2P tI 6, and titration of it with 
potassium ferricyanide requires more than one 
equivalent of the oxidising agent. The potential 
of the reduced solution measured a t  a platinised 
platinum electrode differs from th a t of a solution 
containing the same amounts of potassium platino
cyanide, sodium hydroxide, and potassium cyanide. 
In  course of time the potential of thé second solution 
approaches th a t of the firsts probably due to dissolution 
of the electrode in the cyanide with production of 
univalent platinum. A ttem pts to concentrate the 
reduced solution on the w ater-bath or in a vacuum are 
accompanied by evolution of gas ; potassium platino
cyanide soparates. H . W r e n .

C om plex  ions. II I . R ela tive  s tab ilitie s  of 
h a lo g en o p la tin a te s . H. I. Schlesinger and R. E. 
P almateer (J. Amer. Chem. Soc., 1930, 52, 4316— 
4331).—Light accelerates the attainm ent in  aqueous 
solution of the equilibrium 6XaY -i-Na2P tX e— 
6N aX -rN a2P tY 0, where X  and Y are different 
halogens. I t  is found colorimetrically th a t the con
centration of chloride ion m ust be 660 times th a t of 
bromide ion for the equilibrium to be shifted 99% 
in the direction P tB rfi" + 6 C r— >PtC]e"4-6B r', and 
the concentration of bromide ion must be 25 x  103 
times th a t of iodide ion to cause a like shift in 
the reaction P t I G"+ 6 B r" — x P tB rf>" -f6 I '.  These 
results indicate the relative order of the tendency 
of halogen ions to enter into co-ordination in  the 
platinates. Molecular extinction coefficients are 
recorded and the existence of intermediate com
pounds in solution is demonstrated. The solid inter
mediate compounds previously reported are mixtures.

J .  G . A. G r i f f i t h s .
C o lo rim e tric  an a ly s is . F. F. Hahx . and R . 

Kxookmaxx (Z. angew. Chem., 1930, 43, 993—995).— 
The error of a  colorimetric determination m ay be 
reduced to 1—2%  by the following procedure. Two 
comparison standards are prepared, both of a lighter

shade than  the solution under tes t; the latter is 
diluted ¡with water until its colour lies between those 
of the standards, and after further dilution is brought 
back to approximately its original colour by addition 
of a further quantity  of the original solution. By 
repetition of this cycle a series of figures m ay be 
obtained for the volume of water necessary to  bring 
the colour to the intermediate p o in t; the optical mean 
value should not be. regarded as a sinple m athem atical 
mean, bu t m ust be obtained by calibration with 
solutions of known concentration. H . F. G u l b e .

A n aly sis  of m ix tu re s  of hydrog 'en , m eth an e , 
a n d  e thane . (M l l e .) E. M . J . M u l d e r s  and F. E. C. 
S c h e f f e r  (Rec. trav. chim., 1930, 49, 1057— 1065).—• 
A phase-rule study of the system hydxogen-methane- 
ethane a t the tem perature of liquid air (—190°), which 
is above the critical tem perature of hydrogen, shows 
th a t Separation of the m ixture of these three gases 
into a solid phase (ethane) and a  gaseous phase 
(hydrogen+m ethane) is effected a t  this tem perature 
under diminished pressure, and an apparatus for the 
accurate analysis of such mixtures on this principle 
is described in detail. Some m ethane is occluded by 
the solid ethane, the quantity  being smaller when 
hydrogen is present, bu t larger in th e  absence of 
hydrogen, since condensation is more rapid in this 
case. The two fractions obtained in this maimer are 
then separately analysed by oxidation with hot 
copper oxide, the water and carbon dioxide formed 
are condensed in liquid air, and the volume of any 
inert gas is determined. The water is then absorbed 
by phosphoric oxide and the carbon dioxide collected 
and measured. From the data  thus obtained the 
composition of the original m ixture m ay be calculated. 
In  the apparatus described the whole determ ination 
m ay be effected in 2 hrs. and the accuracy of the 
method is proved by analysis of mixtures of known 
composition. J . W. B a k e r .

D ipheny lam ine an d  d ipheny lbenzid ine  a s  oxid- 
a tio n -re d u c tio n  in d ica to rs . I. M. K o l t h o f f  and 
L. A. S a r v e r  (J. Amer. Chem. Soc., 1930, 52, 4179— 
.4191).—The velocity of the oxidation of diphenyl
amine and diphenjdbenzidine to diphenylbenzidine- 
violet by dichromate is accelerated markedly by rise 
of temperature and increase of acidity, and is approxi
m ately proportional to the quantity of dichromate 
(indicator constant) and to th a t of indicator (di
chromate constant). Mercuric chloride has a large 
inhibiting effect which is only partly  eliminated by 
ferrous ion. The mechanism suggested for the 
oxidation (A., 1930, 706) receives further support. 
In  0-1—2-0iY-acid, diphenylamine is oxidised quanti
tatively to  diphenylbenzidine if the potassium 
dichromate is added slowly. The absorption spectra 
of oxidised diphenylamine and diphenylbenzidine 
solutions (diphenylbenzidine-violet) are identical; the 
maxima of the curves are nearly flat between 5400 and 
5700 A. and are shifted towards longer wave-lengths 
by increase of acidity (cf. Thiel, A., 1929, S36). In  
electrometric titration  of diphenylbenzidine-violet to 
diphenylbenzidine-green w ith ferrous sulphate, the 
colour change, violet to green, occurs a t a  potential of 
about 0-51 volt with reference to the saturated calomel 
electrode, independently of hydrogen-ion concentration
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a n d  a l m o s t  i n d e p e n d e n t l y  o f  t e m p e r a t u r e .  A n  
e x p l a n a t i o n  i s  o f f e r e d . ; J .  G . A .  G r i f f i t h s .

S eparation , of a lk a li ch lo rides, b ro m id es , an d  
iod ides ; an a ly sis  of m ix tu re s . C o u s i n  and 
D u f o u r  (J. Pharm . Chim., 1930, [viii], 12, 439— 
444).—In  a solution containing equal quantities of 
chloride,’ bromide, and iodide the to tal halogen is 
determined by titration with silver n itrate and 
ammonium thiocyanate. The iodine and bromine 
are. then liberated successively from a second sample 
by distillation with ferric ammonium sulphate and 
with acetic acid and lead dioxide; respectively. 
Mixtures of chlorates, bromates, and iodates are first 
reduced by zinc dust in boiling neutral solution, or, 
when the last two only are present, by sulphur dioxide’.

H. E. P. N o t t o n .
B ro m o -io d o m etry . VI. J .  H. v a n  d e r  

M e u l e n  (Chem. Weekblad, 1930, 27, 618—619; cf. 
A., 1930, 1542).—In  mixtures containing bromate, 
iodate, and iodide the three anions are determined 
simultaneously by oxidising the iodide with bromine 
water in presence of carbonate or borate, reducing the 
excess of bromine, and titrating the iodine liberated on 
addition of potassium iodide to the acidifięd solution ; 
bromate and iodate are determined iodometrically in 
a second portion of the original solution, and in a 
third portion the bromate is reduced by hydrobromic 
acid, the iodide being simultaneously oxidised to 
iodate, and the to tal iodate is determined. By 
appropriate manipulation of the results the quantity  
of each anion may be calculated. H. F. G i l l b e .

R apid  detection  a n d  d e te rm in a tio n  of fluo rine  
in  m in era l w a te rs . J . C a s a r e s  and R. C a s a r e s  
Anal. Fis. Quim., 1930,28, 1159—1162);—Fluorine in 
mineral waters m ay be detected by evaporating 15 c.c. 
to dryness on the w ater-bath in a  porcelain basin, and 
adding to the residue solid silver sulphate, powdered 
glass, and concentrated sulphuric acid; the basin is 
covered with a glass plate from which is suspended a 
drop of barium acetate solution acidified with acetic 
acid, and the crystals of barium fluosilicate are 
observed under the microscope. The fluorine m ay 
be determined colorimetrically after acidification of 
the solution with hydrochloric acid, with a  solution 
composed of equal volumes of 0-17% sodium alizarin- 
sulphonate solution and 0-87% zirconium nitrate 
solution. H. F . G i l l b e .

Volum etric determ ination of active oxygen  
in  m ixtures of hydrogen peroxide and per- 
sulphuric acid. G. 0 . L u b a r s k y  and M. G. 
D ikova.—See B., 1930, 1108.

O ptical d e te rm in a tio n  of a tm o sp h e ric  ozone.
A. I. D u n ik o w s k i  (Compt. rend., 1930, 191, 859— 
^61). By focussing a narrow portion of the solar 
spectrum on a thermo-element, recording photo
graphically thé resulting current, and by means of a 
clockwork arrangement, energy—wave-length curves 
are obtained for the whole solar spectrum from 4860 
to 12,000 A. A series of such curves for varying 
thicknesses of air traversed is obtained, whence the 
aalue of A in the relation (wi=mass of
air traversed) is deduced for various wave-lengths. 
Thence by the method of Cabannes and Dufay (A.,

1926, 1080) the equivalent thickness of ozone (at 
normal tem perature and pressure) is determined, 
without the necessity for the special arrangements 
required for observations on ultra-violet light. In  
this way the-thickness of ozone a t  Montpellier in the 
autum n of 1929 was found to have varied from 0-20 
to 0-36 cm. C. A. S i l b e r r a d .

C o lo rim e tric  m ic ro -d e te rm in a tio n  of su lp h u r 
in  su lp h id es , su lp h a tes , etc. I . S .  L o r a n t  
(Z. physiol. Chem., 1930, 193, 56—58; cf. A., 1930, 
181).—Minor improvements in the method are 
described. J . H. B i RKi n s h a w .

D e te rm in a tio n  of n itro u s  an d  n itr ic  ac id s  in  
co n cen tra ted  su lp h u ric  acid. H. A. J . P i e t e r s  
and M . J . M a n n e n s .— See B., 1930,1149.

R eac tio n  of d ip h en y lam in e  an d  su lp h u ric  acid  
w ith  n i tra te s  in  th e  p resen ce  of ch lo rides, w ith  
especia l re ference to  i ts  u se  in  th e  d e te rm in a tio n  
of n i tra te s  in  a ra b le  soil. H. R i e h m .—r-See B., 1930, 
1149.

A n aly sis  of re d  p h o sp h o ru s . S. A. T o l k a - 
t s c h o v  and.M. A. P o r t n o v .—See B., 1930, 110S.

D e te rm in a tio n  of p h o sp h o ru s  in  a lu m in iu m .
S t e i n h ä u s e r .— See B., 1930, 1157.

V o lu m etric  d e te rm in a tio n  of th e  o rth o p h o s
p h a te  ion. A. d e l  C a m p o  (Anal. Fis. Quim., 1930, 
28, 1153—1158).—The orthophosphate ion, in dilute 
acetic.acid solution, m ay be determined byprecipitation 
with a 1% solution of benzidine acetate. To 50— 
150 c.c, of the solution is added with stirring a slight 
excess of the reagen t; the white precipitate is collected 
after about 20 min., and washed until the water is 
bu t feebly acid. . The precipitate is then titrated  with
0-1 A7-sodium hydroxide, using phenolphthalein as 
indicator. I f  there is more than 10% of free acetic 
acid in the solution during the precipitation low results 
are obtained. Sulphates interfere, bu t sucrose is 
w ithout influence and the m ethod  is therefore well 
suited to the determination of phosphate in phar
maceutical preparations. H. F. G i l l b e .

P re c ip ita tio n  a n d  ig n itio n  of m a g n e s iu m
am m o n iu m  p h o sp h a te . J . I. H o f f m a n  and
G. E. F. L u n d e l l  (Bur. Stand. J . Res., 1930, 5, 
279—293).—Details of the precipitation and ignition 
of magnesium ammonium phosphate for the gravi
metric determination of phosphorus and of magnesium 
have been studied, and the procedure recommended in 
each case is described. The tem perature of ignition 
is of particular im portance; for accurate work 
ignition a t 1100° is advisable, since a t 1000° constancy 
of weight is attained only slowly, and a t 1200° there 
is a slow loss of weight. Constancy of weight is more 
readily obtained in determinations of phosphorus 
than  of magnesium. D ata are given relative to the 
loss of weight of platinum crucibles when heated a t 
various temperatures, for which corrections should 
be made. H. F. G i l l b e .

C ap fo r h o ld in g  G u tze it m e rc u ric  ch lo ride
p a p e rs . T. J .  W a r d  (Analyst, 1930, 55, 630).— 
The cap consists of a  piece of glass . 2 in. square 
coarsely ground on the lower surface and cemented 
to a cardboard cylinder. The cap fits loosely over a
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flat red rubber bung with one hole over which is 
placed the mercuric chloride p ap e r; the bung serves 
to  close the upper end of the purifying tube and the 
gases, after traversing the paper and producing 
uniformly coloured stains with sharp edges, escape 
through the interstices of the ground glass surface.

A. R .  P o w e l l .
V o lu m etric  d e te rm in a tio n  of silic ic  acid  in  

s ilica tes . N . A. T a n a n a e v  a n d  A. K .  B a b k o .—S e e
B., 1930, 1110.

M icro -d e te rm in a tio n  of p o ta s s iu m  in  [potable] 
w a te rs . M. H. G r i f f o n  and A. B e r n a r d .—See B., 
1930, 1132.

D irec t d e te rm in a tio n  of so d iu m  in  p resen ce  of 
a l u m i n i u m  an d  ch ro m iu m . E .  R .  C a l e y  and
D. V. S ic k m a n  (J. Arner. Chem. Soc., 1930,52, 4247— 
4251; cf. Caley and Foulk, A., 1929, 900).—Improved 
methods for washing the precipitate of magnesium 
sodium uranyl acetate are described. Aluminium and 
chromium do not interfere in the determination of 
sodium, bu t if the sulphate ion is also present it  is 
desirable to keep the concentration of ammonia low.

J . G . A. G r i f f i t h s .
A d so rp tio n  in d ic a to rs  fo r a rg e n to m e try , to 

g e th e r  w ith  co m p ariso n  of th e ir  l im its  of sen s i
tiveness. A. G. B e r r y  and P. T. D u r r a n t  (Analyst, 
1930, 55, 613—617).—Tartrazine and safranine (or 
phenosafranine) are shown to be suitable indicators 
for the titration  of chloride or bromide with silver 
n itrate or vice versa. In  the first case the precipitate 
of silver halide is coloured deep yellow as long as an 
excess of silver ions is present in solution bu t immedi
ately all the silver is precipitated the solution becomes 
greenish-yellow and the precipitate assumes its normal 
colour. W ith safranine the precipitate is red until 
the end-point is reached, when it suddenly becomes 
blue. Lead does not interfere in either case. Proteins 
interfere only in so far as they have a protective 
colloid ac tion ; addition of strontium  nitrate, however, 
causes flocculation. A. R. P o w e l l .

Q u an tita tiv e  p re c ip ita tio n  of ca lc iu m  oxala te  
in  p resen ce  of a rse n a te  ion. J .  T. D o b b i n s  and 
W . M. M e b a n e  (J. Arner. Chem. Soc., 1930, 52, 
4285— 1288).—I t  is recommended th a t the calcium 
solution (<0-1N) a t  90—100° be made slightly alkaline 
with ammonia and after the addition of excess of 
ammonium oxalate maintained a t about 95° for 10 
min. After 1 hr. the precipitate is collected and 
washed with very dilute ammonia solution. A large 
excess of ammonia or a  lower tem perature delays the 
formation of calcium oxalate.

J . G . A. G r i f f i t h s .
A p p lica tio n  of th e  f iltra tio n  m e th o d  in  volu

m e tr ic  an a ly s is , especia lly  in  th e  an a ly sis  of 
P o r tla n d  cem en t. H. T. B u c h e r e r  and F. W. 
M e i e r .— S e e  B . ,  1930, 1153.

D e te rm in a tio n  of ca lc iu m  an d  m ag n es iu m  by  
t i tr a t io n  of th e  sa m e  so lu tion . K. L. M a l t a r o y  
(J. Russ. Phys. Chem. Soc., 1930, 62, 1529— 1531).— 
Calcium is precipitated as oxalate, and magnesium as 
hydroxide; the precipitates are collected and washed 
together, and heated with a known quantity  of
0-liV-sulphuric acid, the excess of which is determined

by titration. The calcium oxalate is then treated 
with 10% sulphuric acid and titra ted  with 0-05—  
0TAT-permanganate solution. This method gives 
accurate results provided th a t the joint concentration 
of calcium and magnesium oxides does not exceed
0-03% in the original solution. R. T r u s z k o w s k i .

T e s t p a p e rs  fo r de tec tin g  m ag n es iu m . I.
S t o n e  (Science, 1930, 72, 322).—One drop of slightly 
acid solution is allowed to  dry on dry filter-paper 
which has been treated with 0-01% alcoholic p-nitro- 
benzeneazoresorcinol. In  the presence of magnesium 
a  blue spot in a reddish field develops when the paper 
is immersed in 1% sodium hydroxide solution. The 
reaction is sensitive to 1 drop of a  solution containing
0-1 mg. of magnesium per c.c. L. S. T h e o b a l d .

S ep a ra tio n  of m a g n e s iu m  fro m  so d iu m  an d  
p o ta ss iu m . G. K a l i k i n s k i  (J. Russ. Phys. Chem. 
Soc., 1930, 62, 1355—1356).—The solution, after 
the elimination of barium, strontium, and calcium, 
may contain magnesium, sodium, and potassium. 
Ammonia is added, with sufficient ammonium 
chloride to prevent precipitation, the solution is 
heated a t  30°, and phosphoric acid is added to com
plete precipitation of magnesium, the reaction being 
maintained alkaline. The solution is filtered, and the 
filtrate is evaporated to  one third of its original 
volume, when excess of calcium carbonate is added 
to  remove excess of phosphoric acid. The solution is 
then filtered, the filtrate evaporated to  dryness, and 
the residue ignited, sodium and potassium being 
detected by the usual tests in the solution of the 
residue. R. T r u s z k o w s k i .

Io d o m etric  d e te rm in a tio n  of th a ll iu m  in  
cadavers. R. F r i d l i  (Magyar Gyo. Tarsas. Ert., 
1929, 5, 479—488; Chem. Zentr., 1930, i, 3470— 
3471).—Thallous ion in the solution is first oxidised 
with bromine water and the excess of bromine 
removed with phenol. Sodium monohydrogen phos
phate and phosphoric acid are then added, followed 
by potassium iodide, and the iodine liberated is 
treated with 0-01 A-sodium thiosulphate. Excess of 
potassium iodide causes the precipitation of thallous 
iodide, which m ay be collected and weighed or 
reoxidised with chlorine water to iodate and thallic 
ions which are determined iodometrically. Portions 
of cadaver are first treated with dilute hydrochloric 
acid and potassium chlorate; the filtered solution 
is evaporated, treated with sodium ln-droxide, and 
ashed together with the residue. The ash of the 
solid m atter is extracted several times -with dilute 
sulphuric acid, the solution being used to ex tract the 
other ash also. Bromine water is then added to  the 
acid solution and the above method employed.

A. A. E l d r i d g e .
G rav im e tric  d e te rm in a tio n  of a lu m in iu m , 

ch ro m iu m , an d  iro n  by  m ean s  of p o ta ss iu m  
cyanate . B. J .  F. D o r r in g t o n  and A. M. W a r d  
(Analyst, 1930, 55, 625—628).—Precipitation of 
aluminium hydroxide by boiling neutral aluminium 
chloride solution gives good results only when the 
precipitate is collected next day and washed with 
feebly ammoniacal ammonium nitrate solution; 
contrary to R ipan’s statem ent (A., 1928, 499) the 
precipitate is always gelatinous. Chromic and ferric
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h y d r o x id e s  p r o d u c e d  in  a  s im i la r  w a y  f r o m  s l ig h t ly  
a c id  c h lo r id e  s o lu t io n s  a r e ,  h o w e v e r ,  g r a n u la r  a n d  
f i l t e r  r e a d i ly ,  b u t  t h e  m e th o d  d o e s  n o t  s e p a r a t e  th e s e  
e le m e n ts  f r o m  z in c  a n d  m a n g a n e s e  e v e n  in  t h e  p re s e n c e  
o f  a m m o n iu m  c h lo r id e ,  a n d  t h e r e  is  a  t e n d e n c y  f o r  a  
t h i n  f i lm  o f  p r e c i p i t a t e  t o  a d h e r e  t e n a c io u s ly  t o  t h e  
b e a k e r .  A. R .  P o w e l l .

A ctiv ity  of iro n . V. B enzid ine  reac tio n . A. 
S im o n  and T. R e e t z  (Z. anorg. Chem., 1930, 194,
89—112; ef. A., 1928, 147).—The benzidine reaction 
for “ active ” iron m ay be used in alcoholic solution 
just as well as in aqueous solution, and is most sensitive 
a t p a 3-95; in strongly acid or strongly alkaline 
solutions the reaction is not obtained. The reaction 
mechanism of ferrous ions with benzidine-blue is 
quite similar to th a t of hemoglobin and complex 
ferrous salts, the duration of the blue colour being 
solely a  function of the intensity and velocity of 
reaction. Complex salts, however, have a  stabilising 
effect on the blue colour. Petow and K osterlitz’s 
method for comparing the activ ity  of iron compounds 
by determining the am ount of benzidine-blue formed 
(A., 1929, 1486) is to be rejected, since there are 
always formed a t the same time as benzidine-blue 
brown oxidation products which are no t reduced by 
hydrogen iodide. Satisfactory results can, however, 
be obtained by determining the am ount of unchanged 
benzidine by precipitating as sulphate and titrating 
while hot with alkali. R. C u t h l l l .

Compound of phosphoric and stann ic  acids and 
its precipitation in  analysis. A. K r u g e r  (Z. 
anal. Chem., 1930, 82, 62— 68).—On boiling with 
fuming nitric acid a  solution of stannous n itrate and 
an excess of phosphoric acid a voluminous precipitate 
of slanniphosphoric acid, 2Sn02,P20 5,SH20 , is
obtained. The precipitate is insoluble in nitric acid 
but readily soluble in alkali hydroxides and ammonia, 
showing it  to be a  derivative of a-stannic acid. For 
the removal of phosphoric acid from a  chloride solu
tion the chlorides are converted into nitrates by 
evaporation with nitric acid and the solution is boiled 
with nitric acid and stannous n itrate in excess until a 
syrupy liquor is obtained; on dilution w ith boiling 
water all the phosphoric acid separates as stanni- 
phosphoric acid together with most of the excess of tin 
as metastannic acid. The presence of more than  5% 
of iron prevents precipitation; in this case the iron 
should previously be separated by the ether method.

A. R. P o w e l l .
Iodom etric determ ination, of vanad ium  in 

special steels and in  ferrovanadium . W. W e r z .  
—See B., 1930, 1156.

Electrolytic separation  of an tim ony and  copper 
in  hydrochloric acid solution. H .  H o l e m a n n  
(Z. anal. Chem., 1930, 81, 161—207).—The deposition 
potentials of antimony and copper from chloride 
solutions arc so close together th a t a  satisfactory 
separation of the two metals by electrolysis is not to 
be expected. Addition of hydroxylamine or hydrazine 
hydrochloride makes the deposition potential of both 
metals more negative; increase in the concentration 
of hydrochloric acid has the same effect, bu t to a 
much greater extent. In  either case the addition has 
a more pronounced effect on the copper potential, so

th a t by varying the acidity etc. of the solution either 
one or the other m etal m ay be deposited first. 
Measurements of the deposition potentials of copper 
and antimony a t  various tem peratures from solutions 
of several compositions are tabulated.

A. R. P o w e l l .
A n aly tica l c h e m is try  of ta n ta lu m , n io b iu m , 

an d  th e ir  m in e ra l  asso c ia tes. X V III. S ep a r
a tio n  of t i ta n iu m  fro m  z irco n iu m  an d  hafn iu m .
A. R. P o w e l l  and W. R. S c h o e l l e r  (Analyst, 1930, 
55, 605—612).—D ittrich and Freund’s method (A., 
1908, ii, 134) for the separation of zirconia from 
titania gives fair results in two treatm ents only by a 
compensation of errors, some titania being co-pre- 
cipitated with the zirconia and a  corresponding 
am ount of zirconia remaining in solution. An 
accurate separation m ay be effected by precipitation 
of the titania with tannin from a boiling neutral 
solution of the double oxalates half saturated with 
ammonium chloride. The mixed oxides obtained 
from thiosulphate hydrolysis are fused with potassium 
hydrogen sulphate and the mass is leached with a hot 
saturated solution of 2—3 g. of ammonium oxalate. The 
solution is neutralised with dilute ammonia solution, 
avoiding a permanent turbidity, diluted to 200— 
250 c.c.'w ith a  15% solution of ammonium chloride, 
heated  to boiling, and treated dropwise with a solu
tion containing tannin equal to twelve times the 
weight of titania present. The precipitate is collected 
by suction, using a platinum cone, washed with hot 
12% ammonium chloride solution, and ignited to 
titania. Reprecipitation is advisable when much 
zirconia is present. The filtrate is made feebly 
ammoniacal and treated a t 100° with more tannin to 
recover the zirconia, which should be purified by 
fusion with potassium hydrogen sulphate and subse
quent thiosulphate hydrolysis. Alumina and thoria 
follow the zirconia. t A. R. P o w e l l .

R ad ia tio n  th e rm o p ile  design . F. A. F ir e s t o n e  
(Rev. Sci. Instr., 1930, [ii], 1, 630—649).—Existing 
formulae for the design of thermopiles for use with a 
Thomson galvanometer are summarised, and new 
formulae for designs to be used with d ’Arsonval 
galvanometers developed. A type of thermopile in 
which the cold almost entirely surround the hot 
junctions to  reduce drifts is described. The whole 
fits an evacuated case of 10 mm. edge, and can be 
used in front of an elliptical mirror, which forms a 
small hot image. By a slight modification of the 
spectrometer, a thermopile having adjustable com
pensation can be used, theoretically eliminating drifts 
due to tem perature changes of the optical parts and 
surroundings. N. M. B l i g h .

C o m p a ra to r  fo r sp ec tro sco p ic  w o rk . E. Back- 
l i n  (Rev. Sci. Instr., 1930, [ii], 1, 662—666).—An 
improved comparator for use with both eyes, and 
suitable for measuring small spectral plates, is 
described. A magnified real image of the object plate 
is formed on a screen with the aid of a photographic 
objective. N. M. B l i g h .

C o n stric ted  m e rc u ry  a rc . R. H. C r i s t  (J. 
Amer. Chem. Soc., 1930, 52, 4337; cf. Forbes and 
Harrison, A., 1925, ii, 1194).—The air-cooled quartz 
capillary lamp described may be used a t 4— 5 - 5  amp.
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a n d  20-r-25 v o l t s  p e r .  c m .2 f o r  a b o u t  30 h r s .  a n d  y ie ld s  
a  c o n s t a n t  h ig h  l ig h t  i n t e n s i t y .  J . G. A. G r i f f i t h s .

C o lo rim e try  w ith o u t co m p ara tiv e  s ta n d a rd s  
b y  m e a n s  of th e  B loch  leu k o m ete r. L. H ock and
H. T. M ü l l e r  (Z. wiss. Phot., 1930, 29, 262—266).— 
The leukometer consists of the, photometer head of 
ac Marten' polarisation photomèfér fitted w ith a séries 
of coloured filters which may he interposed to  cover 
the two comparison fields. A Calibration curve is 
prepared for each particular substance to he deter
mined by measuring the percentage of light- trans
m itted by a standard thickness of solutions of known 
concentration, a suitably coloured light being used 
by interposition of one of the filters. Fairly accurate 
results were obtained w ith nickel sulphate, cobalt 
nitrate, and copper sulphate solutions by measuring 
the red light transmission. J Ï  W. G l a s s e t t .

M easu rem en t of h a rd n e ss  a n d  ab so rp tio n  of 
X -rays b y  a  p h o to g rap h ic  m eth o d . L. G r e b e  and 
W. S c h m it z  (Z. wiss. Phot., 1930, 29, 129—133).—A 
photographic plate is exposed to  the X-ray source 
behind an  aluminium wedge of known gradation and 
then, in  another p art of the plate, given a series of time 
exposures in the ratio 1 : 2 : 3 etc., which corresponds 
with a series of intensity exposures varying in the 
same ratio for ^standard  time. From the latter series 
a cu rve, can be plotted from which the intensities 
corresponding with each density , in the wedge ex
posure m ay be obtained. By : substitution of these 
values in the absorption law IjIÿ= e~ lxd [d being the 
wedge constant) a series of values for p, the absorption 
coefficient, can be obtained for each pair of conse
cutive steps, and from these values the mean effective 
wave-length can be calculated. J . W. G l a s s e t t .

Im m e rs io n  re frac to m e te r. A. D o l i n e k .— See
B., 1930, 1095;

D ouble-pole d o u b le -th ro w  m e rc u ry  sw itch .
G. H. D à m o n  (J. Physical .Chem., 1930, 34, 2627— 
2628).—A m ercury snitch eliminating the difficulties 
attendant on the use of the u su a l knife-edge switch 
is described. The contact resistance is constant, and 
a  unique ' feature is the possession of neutral or no 
contact position. The switch can be used for small 
o r're la tively  large currents and can be operated 
automatically. L. S . T h e o b a l d .

P h o to g rap h in g  of cooling curves. H. D. Cr o c k - 
f o r d  and A. E. H u g h e s  (J. Physical Chem., 1930, 
34, 2624—2626).—An apparatus for photographing 
cooling curves is described. The method is accurate 
to  0-1° and the curves are better than  the usual 
thermometric ones for showing the mechanism of 
supercooling. L. S. T h e o b a l d .

C on d en ser fo r lo w -tem p e ra tu re  ev ap o ra tio n  
of w a te r . H . M. E v a n s , B. E .  C o r n i s h , and J . C. 
A t k in s o n  (J. Amer. Chem. Soc., 1930, 52, 4334—
4335).—By means of the arrangement described, 
2—3 c.c. per min. of water m ay be evaporated from 
biological fluids (700 c.c.) a t 7°. The condenser is a 
12-litre flask, filled with a mixture of ice and salt, and 
kept below —10°; the neck of the flask is closed by a 
stopper pierced by two concentric tubes, the udder of 
which makes immediate connexion with the “ retort ” 
(1- or 2-litre flask) and the other communicates w ith a

large-capacity high-vacuum oil pump by which the 
condenser and “ re to r t” are evacuated. A slow 
stream  of air bubbles adm itted to  the “ re tort ” 
facilitates distillation and assists the maintenance of 
ice in the biological fluid. Apparatus; for larger-scale 
operations is,discussed. J . G.; A. G r i f f i t h s .

In o rg a n ic  lu b ric a n ts . II I . M ix tu re s  of 
aq u eo u s liq u id s  w ith  n o n -reac tin g  so lids. W. A.
B o u g h t o n  (J. Amer. Chem., Soc., 1930, 52, 4335—
4336).— Evaporation of water from such mixtures 
m ay be prevented by the use of concentrated aqueous 
solutions of a  deliquescent salt or acid. Of the many 
mixtures tested, the most successful lubrieants con
sisted of kaolin or graphite with calcium chloride 
solution. J .  G. A. G r i f f i t h s .

S h o rt  m a n o m e te r . L. C h u d o z i l o v  (Z. anal. 
Chem., 1930, 82, 68— 69).—The closed end of the tube 
is replaced by a stopcock provided with a  short bent 
funnel to  facilitate re-filling with mercury.

A . K  P o w e l l .
E x tra c tin g  liq u id s  w h ich  fo rm  em u ls io n s . W. 

W e i n b e r g e r  (Amer. J. Pharm ., 1930, 102, 594—  
595).—A review of laboratory methods.

" H. E .  F. N o t t o n .
A p p a ra tu s  fo r th e  d e te rm in a tio n  of ex tra c tio n  

re s id u es . A n o n .  (Chem.-Ztg., 1930, 54, 881).— 
The apparatus comprises a glass-stoppered weighing 
bottle with a hemispherical bottom supported on three 
glass legs and provided with an external siphon con
necting with the bottom, of the hemisphere. The 
substance to  be extracted is placed in  a dried and 
weighed extraction thimble in the tube and, after 
weighing, the stopper is removed and the tube placed 
inside a wide glass ,tuhe fitting into the neck of a  
boiling flask and surmounted b y  a  reflux condenser 
which returns the condensed solvent into the thimble.

A . R .  P o w e l l .
A pplications of th e  d iffe ren tia l ebullioscope 

f itte d  w ith  a  condenser. W . S w i e n t o s l a w s k i  
(Rocz. Chem., 1930, 10, 570—578).—A differential 
ebullioscope intended for the analysis of liquid 
reagents and eutectic- and azeotropic systems is 
described, with examples of its use for the deter
m ination of the purity  of samples of benzene, toluene, 
etc., and of the water content of an azeotropic m ixture 
of acetone and carbon disulphide.

R. T r u s z k o w s k i .
V acuum  tu b e  p o te n tio m e te r ap p licab le  fo r 

u se  w ith  g la ss  e lec tro d es  of h ig h  re s is tan ce .
D. D ubois (J. Biol. Chem., 1930, 88, 729—741).—A  
full description, with diagrams, is given of a potentio
meter employing a screen grid valve; suitable for use 
in determining j)n values by means of the glass 
electrode. The plate current is so reduced by  lowering 
the screen grid voltage th a t it  can be carried directly 
through a sensitive galvanometer. As, when the 
apparatus is properly adjusted, the grid current is 
extremely low (less th an  5 x  10-15 amp.), there is no 
drift of glass électrode voltage. Readings can be 
taken within 5 min. of switching on the batteries and 
high accuracy is obtainable. W. 0 . K e r m a c k .

C o rrec tio n s fo r R edw ood v isco s im e te rs . G.
B arr (J. Sci. Instr., 1930,7,359— 361).— The equations 
m = A T —B jT a n d  v—A 'T '—B 'jT ' are assumed to  hold
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the platinum  resistance thermometer is discussed and 
the maximum permissible variations in the quantities 
measured, in order to obtain a given accuracy, are 
given for tem peratures of from 0° to 1000°. The limit 
of accuracy is 0-01° up to 500°, and 0-1° a t higher 
temperatures. H. F. G i t j .b e .

D e te rm in a tio n  of th e  m . p . of p la tin u m  alloys.
L. M ü l l e r  (Ann. Physik, 1930, [v], 7, 9:—17).—A neiv 
method of measuring tem peratures above 1500°, 
applicable especially to m.-p. determinations with 
metals and allo3rs, has been developed. Emission 
from the heated material, between certain Ibnits of 
the spectrum, is measured with a  photo-electric cell, 
calibrated by means of the emission from a similar 
substance, The method has been applied to the 
determination of the liquidus curves of alloys of 
platinum  with rhodium, iridium, tungsten, and 
chromium, with an error of less than 5°, the pure 
metals being used for calibration'. Series of mixed 
crystals exist for alloys containing 0 to 100% Rh,
0 to  100% .LyO to 50% W, and 0 to  10—30 % Cr. 
These •results have been confirmed by photomicro
graphs, and by measurements of the electrical con
ductivity and of the tem perature coefficient of the 
conductivity, H . F. G i l l b e .

D e te rm in a tio n  of th e  m . p. of c h ro m iu m  by  a  
th e rm o -e lem en t. L. M ü l l e r  (Ann. Physik, 1930, 
[v], 7, 48—53).—The method, previously described 
(cf. preceding abstract) is not applicable to  the 
determination of the m. p. of chromium on account of 
the ease with which the metal oxidises. The m. p. 
has been determined using an  iridium-rhodium/ 
iridium-ruthenium  thermo-element, the chromium 
being melted in a  zirconia crucible in  a high-frequency 
furnace; a single observation gave the in. p. as
1 S05°. This was not confirmed as the apparent ,m. p. 
changes owing to interaction between the crucible 
m aterial and the chrom ium ; the la tter also dissolves 
iridium from the thermo-element. H. F. G i l l b e .

T est-tu b e . A. K uhn  (Chem.-Ztg., 1930, 54, 
90S);—An unflanged, robust test-tube is preferred.

D. F. Twiss.

G eochem istry.
A m o u n t of ozone in  th e  e a r th 's  a tm o sp h ere , ozone content and pressure conditions in Egypt and

an d  its  re la tio n  to  o th e r geophysica l cond itions. New Zealand as th a t previously found in N.W.
IV. G. M. B. D o b so n  (Proc. Roy. Soc., 1930, A, Europe (loc. cit.). In  Chile and S. India the meteoro-
129, 411— 4 3 3 ; cf. Dobson, Harrison, and Lawrence, logical conditions are very constant, and no im portant
A., 1929, 419).—-A year’s observations have been made variations of the ozone value were observed. Reports
of the distribution of ozone a t Arosa (Switzerland), are submitted by H. H. K i m b a l l  and E. K i d s o n  on
Table Mountain (California). H el wan (Egypt), Kodai- the relation'of variations in the ozone values obtained
kanal (India), and Christchurch (N.Z.). The results a t Table' M ountain• to  the meteorological conditions,
are tabulated, and curves are drawn showring the and on the relation between weather and the áníount
general distribution and aiimial variations over tile of ozone above Christchurch, respectively,
greater p art of the earth. The low and uniform valué L. L B iroumshaw .
of the ozone content throughout the autum n hemi- C arb o n a te s  in  th e  sed im en ts  of th e  L ake of 
sphere is of • importance in connexion with the theory G eneva. J . R o m ieux  (Arch. Sci. Phys. Nat., 1930;
of the variation of ozone with pressure conditions, [v], 12, 244—254; cf. A., 1930, 1155).—In  some
The ozone value in India appears to be unaffected b y  samples of the sediments of the lake of Geneva
the setting in of the monsoon. There is fairly clear sulphate has been found to the ex ten t of 1% S 0 3.
evidence th a t the same relationship exists between The distribution of carbonates depends principally

for the standard Redwood viscosimeter and the  
instrum ent to be tested respectively (v—kinematic 
viscosity, T , T ' times of, flow, for the usual 50_c,c.). 
Parallel flow tests are made with two oils; and the 
results are used in a simple graphic method to estimate 
the corrections, T ' — T, which ' should be applied at 
several stated values of T. C. A. S i l b e r r a d .

O il v isco s im e te r. H. S c h a e f e r .— gee B ..  1930, 
1095.

M icro -b a lan ce  of n ew  design . G . R , S t a n b u r y  
and N. T u n s t a l l  (J. Sci. In'str., 1930, 7, 344— 349).— 
The essential difference f roin the ordinary torsion micro
balance lies in the replacem ent'of the wire by à strip 
of spring steel which can be stretched by1 a varying 
tension. C. A. 'S i l b e r r a d .

A p p a ra tu s  fo r e x p e rim e n ts  w ith  g a se s  a t 
p re ssu re s  of 6000 kg . p e r  c m .2 J . B a s s e t  
(Compt. rend.,.1930,191,.928—931 ; cf. A., 1927, S49), 
—The gas is compressed in a small cylinder by means 
of a piston, the reaction on which is supported by 
means of a larger auxiliary piston moving in  a  larger 
cylinder and activated by a glyçerin. pump. The 
ratio of the surfaces of the two cylinders gives the 
ratio of the pressures, 500—1000 kg. per. -cm.2 being 
attainable. Apparatus ; for continuous experiments 
with one or more gases a t 5000 kg. per cm.2 and 1000? 
is also described; ,the gases are compressed in two 
stages and passed through an electrically-heated 
reaction vessel. J .  G r a n t .

P la tin u m  re s is tan c e  th e rm o m e try . I. Cali
b ra tio n  of th e  b r id g e  a n d 1 an n ea lin g  of the  
p la tin u m  bulb . II . D e te rm in a tio n  of co n stan ts  
of the  p la tin u m  b u lb  an d  accu racy  of re s is tan ce  
th e rm o m etry . Ml M a t s u t  and'S. K a m b a r a  (J. Soc! 
Chem. Ind. Japan, 1930; 33, 401—4 0 3 b , 403—4 0 7 b ).—
I. Details of the Calibration aiid tem perature coefficient 
determination of a Müller bridgé are given. A 
platinum resistance thermometer was found to vary 
in resistance after being heated a t 400—600° until it 
had been annealed fourteen times.

II. The error of tem perature determinations with
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on m aterial deposited by rivers, then on currents, and 
thirdly on the action of organisms. The micaceous 
muds of the Rhone are the poorest in carbonates and 
the whitish muds of the P etit Lac the richest. In  a 
horizontal section the variations are small provided 
the deposits are far enough from the shore. The 
variations in a  vertical section are greater in the Petit 
Lac than in the Grand Lac, increasing with increasing 
depth in the deposit near the coast and in shallow 
w a te r; far from the coast and in deep water the reverse 
is the case. C. W. G i b b y .

Presence of vanadium  in Spanish  rocks and 
m inerals. S. P i n a  d e  R u b i e s  (Anal. Fis. Quim., 
1930, 28, 1110— 1116).—Vanadium has been detected 
spectroscopically in a great variety of rocks and 
minerals, as well as in sea-sand and meteorites. 
Titanium appears always to  be associated with 
vanadium, and the greater is the titanium  content the 
more pronounced is the vanadium spectrum ; rocks 
free from titanium  show no trace of the presence of 
vanadium. H. F. G i l l b e .

C rystals of gold, titan ite , and garnet. H.
. B u t t g e n b a c h  (Bull. Acad. roy. Belg., 1930, [v], 16, 
874—880).—Detailed crystallographic descriptions of 
gold from Kibali (Congo), titanite from Tavetsh, 
and of garnet from Ala (Piedmont) are given.

C. W. G i b b y .
T ectites of Indo-China. A. L a c r o i x  (Compt. 

rend., 1930, 191, 893—899; cf. A., 1929, 288).—The 
tectites, which are identical in character, are usually 
found on the surface of the soil mixed with round 
quartz pebbles and grains of limonite. Samples from 
three different portions of the belt were also similar in 
chemical composition (approximately: S i02 71,
A120 3 13-2, FeO 5, MgO 1-9, CaO 3, N a20  1*5; K20
2-7, T i0 2 1, MnO 0-15, Fe20 3 0-2, free S i02 38% ; 
d 2-440—2-422). The artificial glass and volcanic 
hypotheses of origin are dismissed as doubtful, whilst 
the presence of grains of quartz in the neighbourhood 
of the tectites, although not in the tectites themselves, 
suggests decomposition by laterisation, i.e., by the 
more or less complete elimination of certain elements 
(silica, alkalies, lime, magnesia) from the silicated 
rocks and their replacement by others (iron, titanium , 
aluminium). There is also strong evidence of 
meteoric origin; they date probably to Pleistocene

times, and m ust certainly have existed before the 
7th century. J . G r a n t .

‘1 F ib rous lignites "  (“ fibrous coal ' ’) in  brow n 
coal and  11 fibrous c o a l ' '  in  general. W. G o t h a n  
and B e n a d e  (Braunkohle, 1930, 29, 274; Fuel, 1930, 
9, 482—488).—Samples of the fibrous lignites which 
have been known for some time to occur in German 
brown coals of different localities have been examined 
microscopically and chemically. They are distin
guished by the readiness with which they split into 
fibres, and by the very tough nature and flexibility of 
the cells. W ith few exceptions they are evidently 
portions of the bark bast of conifers, the rows of bast 
cells of which, when the specimens fall to pieces, are 
weathered and split off in the form of very thin bast 
lamellae, so th a t the general appearance is often almost 
like th a t of tow. The cork portions of the bark m ay 
also exhibit a similar state of preservation. The 
remarkable toughness and flexibility of the cells is 
probably due to the large am ount of cellulose, more 
than 30%, still left in the material. These true 
fibrous coals should be distinguished from fusain, which 
yields splinters and not fibres. A. B . M a n n in g .

Occurrence of res in  in  R u b r coals. E. H o f f 
m a n n  and H. K i r c h b e r g  (Brennstoff-Chem., 1930, 
11, 389—394).—Numerous resin inclusions one or 
more mm, in thickness and 5—20 cm. long have been 
found in the coal seams of the Brassert mine, and have 
been examined chemically and microscopically. From 
their occurrence it  may, be concluded a t  once th a t the 
coal has never been subjected to any considerable rise 
of temperature. The resins are sparingly soluble in 
alcohol, but readily soluble in warm benzene. Under 
the microscope they  have a streaky appearance, and in 
transm itted light exhibit an irregular het-like struc
ture. The frequent occurrence of particles of fusain 
in the resins is regarded as supporting the “ forest 
fire ” theory of the origin of fusain. The micro
structure of the resins is discussed from the view
point of colloid chem istry ; the original colloidal 
material must have undergone a differential coagul
ation or coacervation (cf. de Jong and K ruyt, A., 
1930, 158) to produce the observed structure. A 
similar theory is applied to  other banded coal con
stituents. A. B. M a n n in g .

O rganic C hem istry.
Effect of electrical d ischarge on gaseous 

hydrocarbons. V. Condensation of hydro
carbons by electrical discharge. C om parison 
w ith  condensation by a-rays. S. C. L i n d  and
B . G l o c k l e r  (J. Amer. Chem. Soc., 1930, 52, 4450— 
4461).—When methane, propane, butane, and ethylene 
are subm itted to  a  silent discharge in an ozoniser, 
the condensations taking place are similar in all 
respects to  those caused by a-rays (A., 1926, 1077). 
The results previously obtained (A., 1927, 1039) 
with ethane are confirmed. The mechanisms of the 
reactions are discussed. H . B u r t o n .

Production of liquid hydrocarbons from  
propylene. A. M a i l h e  and R e n a u d i e  (Compt. 
rend., 1930, 191, 851—854).;—When ethylene is 
passed over silica gel a t 700° (A., 1930, 1157) the 
production of a deposit of carbon is due to  the presence 
of metallic iron. When this is removed the liquid 
products, consisting, besides ethylenic hydrocarbons, 
chiefly of benzene and toluene, are obtained in high 
yields, methane and its homologues being produced 
only in small quantities. Some naphthalene and 
anthracene have been isolated from the tar. When 
propylene is passed over silica gel a t 650° under similar
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conditions there are formed a liquid condensate, which 
contains low-boiling olefines together with aromatic 
hydrocarbons, and a ta r  in which toluene, to-xylene, 
naphthalene, and anthracene have been detected.

T. H. M o r t o n .
A uto-oxidation of pentenes. J .  H y m a n  and

C. R. W a g n e r  (J. Amer. Chem. Soe., 1930, 52, 
4345— 4349).—Oxidation of Aa- and A^-pentenes, 
(3- and y-methyl-A“-butenes, and (3-methyl-A^-butene 
with oxygen in presence of cobalt oleate as a 
catalyst in the dark a t 15° shows th a t a double linking 
in the a3-position is the least readily oxidised; the 
amount of oxidation is determined by the liberation 
of iodine from potassium iodide by the peroxidic 
oxygen. Aa-Pentene, prepared from allyl bromide 
and magnesium ethyl bromide, has b. p. 30° (corr.) 
(cf. Kirrmann, A., 1926, 934; Norris and Joubert, 
A., 1927, 440); an unsaturated hydrocarbon, b. p. 
20—24°, is formed as a by-product. H. B u r t o n .

Pyrolysis of allene and propinene. R. N.
M e i n e r t  and C. D. H u r d  (J. Amer. Chem. Soc., 1930, 
52, 4540—4549).—The gases are decomposed by 
passing through pyrex glass tubes a t about 1— 2 c.c. 
per sec. The main reaction with allene a t 500° is 
polymerisation; 80% of the allene reacts when the 
contact time is 86 sec. and 90% of the products 
formed consist of liquid polymerides which are essenti
ally the same as those obtained by Lebedev (A., 1913, 
i, 1285). Reaction proceeds very slowly below 500°, 
but at 600° (contact tim e 50 sec.) there is a marked 
increase in the amount of gaseous products formed; 
these consist of hydrogen, methane, ethane, ethylene, 
and small amounts of acetylenes. There is no in
dication of the formation of aromatic hydrocarbons.

The optimum yield of liquid products obtained 
from propinene is a t 575° and a contact time of 48 
sec.; the liquids formed resemble those from allene. 
At 650°, increased amounts of hydrogen, ethylene, 
and methane are produced. Pure propinene, prepared 
from sodium acetylide and methyl sulphate, under
goes pyrolysis a t 555°/74-5 sec. yielding some allene, 
which may be an intermediate in the pyrolysis of 
propinene. The name “ keteno-ynol ” is suggested 
for the tautomeric change CHiCMe—C(CH,)2.

H . B u r t o n .
P reparation  of substitu ted  acetylenic hydro

carbons. R. T r u c h e t  (Compt. rend., 1930, 191, 
8o4 856).—The interaction of a sodium derivative 
of an acetylenic hydrocarbon and an ester of benzene- 
or p-toluene-sulphonic acid gives 45—60% of the 
“ eo^tica1 y ie ld : CR:CNa+Ph-S03R '= C R :C R '+  
ih-feOjAa. The reaction is complete in 3 hrs. a t 80°. 
In  this way there are obtained: Ar-noninene, b. p.
166—157 , d20 0-763, nf, 1-429, from ethyl p-toluene- 
sulphonate and A“-heptinene; Av-decinene, b. p. 
175—176°, d'n 0-765, ri\j 1-433, from ethyl benzene- 
sulphonate and A°-octinene; k'-undecinene, b. p. 
195—196°, d20 0-785, ?if 1-437, from butyl benzene- 
sulphonate and Aa-heptinene; and the hydrocarbon 
^ aH u ’C:C-CH2-CH!CH2, b. p .  74-5— 75-5°/12 mm., 
d 0-788, n f  1-445, from allyl benzenesulphonate and 
A°-heptinene. T. H. M o r to n .

P repara tion  of anhydrous alcohol and the 
detection and determ ination  of w a te r in  alcohol.

F. A d ic k e s  [with W. B r u n n e r t  and O. L u c k e r ]  
(Ber., 1930, 63 [B], 2753—2760).—The process con
sists in dissolving sodium in the alcohol, addition of 
ethyl formate, and boiling the mixture under a reflux 
condenser until carbon monoxide ceases to be evolved : 
H-C02E t+ N a 0 E t+ H 20 = 2 E t0 H + H -C 0 2Na and 
H 'C 02E t= C 0 + E t0 H . The product is distilled, 
the final portion of the distillate being rejected. The 
alcohol thus prepared contains 0-03% of water and
0-00015% of ethyl formate. For the detection of 
water, an ethoxide-ester solution (about 50 c.c. of 
alcohol, 1 g. of sodium, and 10 g. of ester preserved 
in an  Erlenmeyer flask until subsidence is complete) 
is filtered into the alcohol; if more than  0-013% of 
water is contained therein, a  precipitate of sodium 
formate is produced a t 0°. Gravimetric determination 
of water is effected by means of the sodium formate 
produced. If 2-5—3-0% of water is present, this can 
be effected directly, since the slight solubility of the 
salt is unimportant. W ith a smaller proportion of 
water, the alcohol and undecomposed ester are dis
tilled from the sodium formate and excess of sodium 
ethoxide, finally in a vacuum. W ith very small 
amounts of water the acid or water content of the 
ester m ust be taken into account. The weight of 
sodium formate is determined from th a t of the mer- 
curous chloride which i t  forms by reduction of mercuric 
chloride; the method i s . not applicable in presence 
of alcohol, which slowly reduces mercuric chloride. 
W ith larger amounts, the oxidiraetric-volumetric 
process is applicable. If the alcohol contains more 
than 4—5% of water it m ust be mixed with a  suitable 
proportion of absolute alcohol of known water content.

A gas-volumetric method, based on the measure
ment of the carbon monoxide evolved from the un
used ethyl formate, is described; it is sufficiently 
accurate only with alcohol containing a t  least 1 % 
of water. H. W r e n .

D ecom position of ethylene glycol in  presence 
of catalysts. I. V anadium  pentoxide as cata
lyst. N. L. D r a k e  and T. B. S m i th  (J. Amer. Chem. 
Soc., 1930, 52, 4558—4566).—When ethylene glycol 
vapour is passed over vanadium pentoxide a t 250— 
400°, the main decomposition products are acetalde- 
hyde and. ethylene; small amounts of carbon oxides 
and acetic acid (from the acetaldehyde) are also 
formed. At temperatures up to  about 320°, ethylene 
is the major product; the minimum amount of 
ethylene is found a t about 360°, a t which temperature 
aldehyde formation is a t a  maximum. Considerable 
reduction of the vanadium pentoxide occurs during 
the decomposition. The use of the partly reduced 
oxide causes a considerable variation in the pro
portions of the decomposition products.

H. B u r t o n .
D erivatives of propylene glycol. A. D e w a e l  

(Bull. Soc. chim. Belg., 1930, 39, 395—401).—a- 
Chloroisopropyl alcohol (propylene a-chlorohydrin) 
and methyl sulphate react a t 100° affording a mixture 
of methyl a-cMoroisopropyl ether, b. p. 103—104°/760 
mm., d f  1-009, nf, 1-41372, and di-a-chloroisopropyl 
ether, b. p. 187— 188°/761 mm., d f  1-103, nf, 1-45046. 
The last-named ether is converted by treatm ent with 
potassium acetate and a little acetic acid into di-a.-
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acetoxgiaopropyl : ether, : b. p. .24$?/7Ql mm., d f  1-050, 
»'§1-42654. Propylene a-chlorohydrin and ethyl 
sulphate give ethyl a-chloroiso-propyl ether, b. p. 117°/ 
760 mm., ( i f  . 0-9965, 1--41902, also obtained from
allyl chloride, alcohol, and sulphuric acid. Treatment, 
of propylene oxide with an alcohol and a  small amount 
of- sulphuric acid furnishes 'propylene glycol a-olkyl 
ethers, of which the following are described : ethyl, 
b. p. 136°, ( i f  0-9028, nf, 1-4 [acetate, b. p. 158—160°, 
( i f  0-9461, »■§ 1-40968); methyl, b. p. 126— 127°/760 
m m ;, df- 0-9260* >»§ 1-40696 (acetate, b. p. 147°/762 
mm., ( i f  0-9709, «§ 1-40449) ; isopropyl, b. p. 142— 
143°/765 mm., d f  0-9059, and [i-chloropi-opyl ethers, 
b. p; 204—205°/762 mm., ( i f  1-059. E thyl a-chloro- 
j'sopropyl ether and potassium acetate in presence of 
small amounts of acetic acid; and potassium iodide 
afford pj-ethoxypropyl acetate-, b. : p. 160—161°, ( i f

1-025, hydrolysed by. concentrated potassium 
hydroxide solution to propylene glycol fi-êthyl ether, 
b. p. 140— 141°/761 mm;, (if 0-9044, ng 1-41223. 
[i-Chloropropyl butyrate has b. p. 184°/741 mm., ( i f

1-031, i i f 1-42875: Propylene glycol diacetate, b. p.
190— 191°/762 mm., d f  1-059, »§ 1-4173, prepared 
from propylene clibromide and potassium acetate or 
by acétylation of the glycol, wlien saturated with, 
hydrogen chloride (or bromide) gives a mixture' of 
chloro(or bromo)propyl acetates. H. B u r t o n .

New form  of two enantiom orphous rh am n ito ls .
F . V a l e n t in  (Coll: Czech. Chém. Comm., 1930, 2 , 
689—696).—Reduction of rhamnose with 3% sodium 
amalgam and crystallisation of the product from 
water gives l-rhamnitol trihydrate, m. p. 69°, [a]D 
-+8-83° ih water, dehydrated a t 100° in a vacuum to
i-rhamnitol, ni. p. 123°, [a]„ 4-12-4°. A-Rhdmnitol 
trihydrate has m. p. 69°, [a]D—8-89° in  water, whilst
i-rhamnitol, prepared by crystallising equal quantities 
of tlie enantiomorphs from water, lias m. p. 117° 
and is anhydrous. Crystallographic data for tlie 
(i- and 1-rhampitol trihydrates are given ; the crystals 
exhibit enantibmorphous facets. G. W. S h Op p e e .

Pentachlorom ethyl ether. I. R abceavicz-Z ub- 
kow ski and S. C hw alinsk i (Rocz. Chém .,. 1930, 
10, 686—6S9).— Pentachloromethyl ether, b. p. 158-5—• 
159-5°, cP'3 1-6496, nD 1-4825) is prepared by chlorin
ating s-dichloromethyl ether under the influence of 
ultra-violet, light. When heated with water it 
decomposes to yield carbon monoxide and dioxide, 
hydrogçn chloride, : and he.xaçhlorbethane, whilst 
with aqueous aniline tlie product is s-diphenyl- 
carbamide. R. Truszkowski.'

“ R ing contraction "  during  the form ation  
of in te rnal e thers  (oxides) from  glycols, as- 
Oxidododecane from  dodecane-au-diol. A. 
F ranke and A. K roupa (Monatsh., 1930, 56, 331—  
346; cf. A,, 1923, i, 530; 1929, 1422).—a*-Dibromo- 
decane is .converted by aqueous alcoholic potassium 
cyanide into the clinitrile of decamethylene-aK- 
dicarboxylic acid and the methyl ester of this is 
reduced by sodium and alcohol t o , dodecane-ag-diol 
(57% yield), also obtained in 21% yield from tri- 
oxymethylene and the Grignard reagent from w- 
dibroinodecano. Treatm ent of. this diol with 50% 
sulphuric acid, and distillation with superheated 
(180°) steam yields a: - a t idododeca ne, b. p. 235—

237°, in 22%, of the theoretical amount. This is 
oxidised by 1 % potassium permanganate solution 
a t 50° mainly to , succinic and pcfoic acids ; , similar 
oxidation of the diol affords no fa tty  acids, at- 
Ox.idodecane (loc. cit.) is also obtained when decane- 
otK-diol is heated with 89% phosphoric acid to .200°.

H. B u r t o n .
Unsaponifiable m a tte r  from  oils of elasm o- 

b ranch  fish. VII. Synthesis of a-glyceryl 
e thers and its  bearing  on the s tru c tu re  of batyl, 
selachyl, and chim yl alcohols. G. G. D a v ie s ,
I .  M, H e i l b r o n ,  and W. M . O w e n s  ; (J.G.S., 1930,; 
2542—2546).-—The following alkyl , a-glyceryl ethers 
are prepared from a-monochlorohydrin and the, 
requisite sodium alkoxide : <x-ethyl, b. p. 1 IS—121°/ 
21 mm. (diphenylcarbimide derivative,, m. p. 103— 
104°); ;«-propyl, b. p. l 18—122°/15 nun., d f  1-074, 
n 'j 1-4-100 (diphenylcarbimide derivative, m. p. 116°); 
and a-bulyl, b. p. 138-—140°/'22 mm., d f  1-002, »§
1-4463 (diphenylcarbimide derivative, m. p, 94—05°). 
Higher alkyl a-glyceryl ethers could not be prepared 
by this method or from sodium glyCeroxide and the 
alkyl chloride, Sodiiim allÿloxide and cetyl chloride- 
in ally! alcohol give celyl allyl éther, m. p. 25°, oxidised 
by hydrogen peroxide in acetic acid to  a-cetyl glyceryl 
ether, m. p. 64—65° (diphenylcarbimide derivative, 
m. p. 93—94°). This'ether appeared to be identical 
with a specimen of chimyl alcohol (cf. Toyama, A.. 
1924, i, 604 ; 1925, i,4 ) isolated from a Japanese shark 
liver-oil, but it is stated th a t the chimyl alcohol is a) 
mixture of batyl alcohol and an unidentified substance. 
Octadecyl allyl ether, m. p. 27-5—28-5“, is converted 
similarly into a-octadecyl glyceiyl ether, in. p. 70—71° 
(diphenylcarbimide drivative, m. p. 95—96°), which is 
not identical with batyl alcohol (A., 1928, 616). This 
alcohol must, therefore, be (3-octadecyl glyceryl ether. 
Since selachyl alcohol is hydrogenated to. batyl 
alcohol, it must, by analogy; be [3-oleyl glyceryl 
ether. ' H. B u r t o n .

D ipentaerythrito l [di-y-hydroxydi-(3p-hydroxy- 
m ethylpropyl e ther j. W. F r i e  d e r i c h  and W. 
B r ü n  (Ber., 1930,: 63, [E], 2681—2690).—Penta- 
erytliritol, obtained by the condensation of acet- 
aldehyde with formaldehyde in presence of alkali 
hydroxide, contains dipentaerythritol, from which it 
cannot be separated by crystallisation. N itration 
of the crude product affords a mixture of penta- 
erythritol tetranitrate and dipentaerythritol hexanitrdte, 
m. p. 75°, d 15 1-630 or 1-617 after fusion, which can be 
separated from one another by means of acetone. 
Hydrolysis of the hexanitratè by zinc and hydro-' 
chloric acid or, preferably, with alkaline sodium 
sulphide gives dipentaerythritol, 0[CH2-C(CH2-0H)3]2, 
m. p. 221°. Homogeneous pentaerythritol has rn. p.' 
260°. Examination of the f.-p.- curves of penta
erythritol and dipentaerythritol shows th a t the 
technical “ p u re ” alcohol, in. p. 235°, contains 10% 
of the ether. The m.-p. curve of mixtures of tetra- 
nitroerythritol and hexanitrodipentaerythritol is 
given. Dipentaerythritol hexaformaiè, m. p. 56°, from 
the ether and boiling, concentrated formic acid, hexa- 
acetâte, m. p. 73°, prepared by use of acetic anhydride 
and sodium acetate. and hezabenzoate, .m. p, 183°, 
according to  Schotten-Bamnann, are described.
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With: triphenylmethyl chloride in  pyridine, dipenta- 
erythritol hexatriphenylmethyl ether, m. p. 173°, is 
prepared in 97-3% yield. A ttem pts to increase the 
yield of dipentaerythritol from acetaldehyde and 
formaldehyde by use of. potassium, barium, lead, or 
zinc hydroxides or sodium carbonate were unsuccess
ful and conversion of pentaerythritol into the ether 
could not be effected by prolonged ebullition with 
sodium or calcium hydroxide, sodium or calcium 
formate, or potassium carbonate, or by heating alone 
or in presence of water a t 300°. Condensation of 
mixtures of glyceraldehyde and dihvdroxyacetone 
does not give a crystalline product. Pentaerythritol 
is obtained in  64% yield from crotonaldehyde and 
formaldehyde (1 : 8) in presence of 1 mól. of calcium 
oxide or in 63-5% yield from acraldehyde and form
aldehyde (1 : 3) in presence of 0-5 mol. of calcium 
hydroxide. The purest specimens of pentaerythritol, 
m. p. 258°, are obtained in 73-5% yield from acetalde
hyde and formaldehyde (1 : 5), whereas those con
taining most dipentaerythritol (15%) are derived from 
the aldehydes in the ratio  1 ; 3 in presence of 0-5 mol. 
of calcium hydroxide.

The constitution of dipentaerythritol is established 
as follows. The formate decomposes almost qu an ti-. 
tatively a t 270° into carbon monoxide and dipenta
erythritol, thus resembling pentaerythritol te tra - 
formate. Oxidation of dipentaerythritol with nitric 
acid (d 1-13) gives a polymerisation product of di- 
glycollaldehyde 0(CH2-CH0)2, hydrolysed by 20% 
sulphuric acid to digfycollaldehyde, isolated as the 
phenylliydrazone, m. p. 123°. Pure pentaerythritol 
under similar conditions is not oxidised to an aldehyde, 
the previous observation of which is due to the presence 
of dipentaerythritol in the mixture. The action of 
hydrobromic acid or hydriodic acid (d 1-7) on dipenta
erythritol does not give crystalline products, whereas 
hydriodic acid, red phosphorus, and acetic anhydride 
give a dipentaerythritol di-iodohydrin, CI0H 20O5I2, 
m. p. 106— 107°. W ith hydriodic acid (d 3-0) in 
presence of a little red phosphorus and acetic anhydride 
a t 140° a-iodo-aa-di-iodomethylpropane, m. p. 154°, 
is produced, hydrolysed to pentaglycerol, nr. p.
191-5°. H. W r e n .

S tru c tu re  of sy n th e tic  m ix e d  trig ly cerid es . 
R. B h a t t a c h a r y a  and T. P. H i l d i t c h  (Proc. Roy. 
Soc., 1930, A, 129, 468—476; cf. Collin and Hilditch, 
A., 1930, 260).—Mixtures of saturated (lauric, 
palmitic, or stearic) and unsaturated (S5% of oleic 
and 15% of linoleic) fa tty  acids have been esterified 
with about 85% of the theoretical amount of glycerol 
and 0-5% of naphthalene-2-sulphonic acid a t 135— 
145°/about 1 mm. for 6 hrs. The product is examined 
by the  acetone-permanganate process. Under these 
conditions the whole of the glycerol retained in the 
product was in the form of triglycerides. A smooth 
curve was obtained by plotting the molecular pro
portion of fully-saturated glycerides in the synthetic 
fats against the molecular percentage of saturated 
acids present in the mixture of fa tty  acids esterified. 
The corresponding values for a number of animal fats 
and vegetable pericarp fats tend to  follow, although 
they are not coincident with, the experimental cu rve; 
the animal fats contain as a rule rather more, the

pericarp fats rather less, fully-saturated glycerides 
than  the synthetic fats for a given ratio of saturated to 
unsaturated fa tty  acids. Vegetable seed fats, on the 
other hand, are assembled on entirely different 
principles, the glyceride structure being determined by 
a  tendency to  “ oven distribution ” of the fa tty  acids 
amongst the glycerol molecules.

L . L . B ir c u m s h a w .
H exosem onophosphates. D extrose 3-phos- 

phate, dextrose 6-phosphate, and th e ir  bearing  
on the s tru c tu re  of R obison’s ester. P. A. 
L e v e n e  and A. L . R a y m o n d  ( J .  Biol. Cliem., 1930, 
89, 479—499).—Dii'sopropylidencglucose was treated 
with phosphoryl cldoride and pyridine a t a low 
tem perature and the crude product was partly  
hydrolysed with hydrochloric acid; the resulting 
hexosemonophosphate, M b +39-5° (brucine salt, 
M b —42-3° in pyrid ine; barium salt, [«]g -J-26-50), 
forms both a stable and an unstable methylglucoside; 
the aldonic acid prepared from it  by oxidation with 
hypoiodite forms 1 :4  and 1 :5  lactones. The pre
viously-suggested structure of dextrose 3-phosphate 
(A., 1929, 1278) for this ester is therefore confirmed. 
Treatm ent of ¿sopropj-lideneglueose w ith phosphoryl 
chloride and pyridine followed by partial hydrolysis 
afforded dextrose 6-phosphate, [a]'“ +25-9° [brucine 
salt, [apj —49-3° in  pyridine; barium salt, [a]“ 
+  13-0° in w ater; phemjlosazone, m. p. 151— 152°, 
M u —31-4° (equilibrium in p3Tidine-alcohol)]. When 
hydrolysed with intestinal phosphatase both the 
dextrose 3-phosphate and the hexosemonophosphate 
of Robison (A., 1923, i, 86) give dextrose (isolated as 
glucosazone). Differences in the rates of ferm ent
ation of these esters and in the physical properties of 
their derivatives, however, preclude then- identity (cf. 
King and Morgan, Chem. and Ind., 1929, 296). On the 
other hand, the dextrose 6-phosphate is fermented a t 
the same ra te  as Robison’s ester, but differs from 
the la tter in  the m. p. of the phenylosazonc. This 
last discrepancy m ay be due to  insufficient purity  of 
Robison’s ester. C. R. H a r i n g t o n .

D ecom position of m ercap tans in  a lkali solu
tions. E. C. B i e l h e i m e r  and E. E. R e i d  (J. Amer. 
Chem. Soc., 1930, 52, 4338—4344).—When aliphatic 
mercaptans are heated with sodium hydroxide solution 
a t 250— 270°, decomposition occurs in the following 
w ays: S H R -f2N aO H = R -O H -fN a2S + H 20 ; 2SHR 
+ 2 N a 0 H = S R 2+ N a 2S + 2 H 20 ; SH-CH2-CH2R +  
2N’a 0 H = C H 2;C H R + N a2S + 2 H ,0 . The amount of 
«-butyl m ercaptan decomposed a t 260° increases 
almost as a linear function of the normality of the 
alkali, and is 50% with 3A-sodium hydroxide after 
2 hrs. Under these conditions the amount of n- and 
sec.-alkyl mercaptans reacting decreases gradually 
with increasing number of carbon atom s; the values 
for the sec.-compounds are, however, somewhat higher 
than  those for the a-derivatives. The am ount of 
dialkyl sulphide produced is usually of the order of 
5 and 10% for the sec.- and w-mercaptans, respectively. 
The decompositions are carried out in an apparatus 
similar to  th a t described by Herndon and Reid (A., 
1929,46). ” H. B u r t o n .

O xidation of sulphides by perbenzoic acid.
IV. p-Chloroethyl p-chlorovinyl sulphide and
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p-chloroethyl a-chlorovinyl sulphide. L. N.
L e v in  and J .  T sc h u l k o v  ( J .  pr. Chem., 1930, [ii], 
1 2 8 , 171—179).— p-Chloroethyl [3-chlorovinyl (I) and 
[5-cliloroethyl a-cldorovinyl (II) sulphides (Lawson and 
Dawson, A., 1928, 153) have b. p. 99°/4 mm. and 
92°/4 mm., respectively (loc. cit., 77—77-7°/4 mm. and
69-5—70-5°/4 m m .; values recorded for d f  and n agree 
with Lawson and Dawson’s, loc. cit.). I  and I I  have 
been oxidised by means of the perbenzoic acid 
method previously described (cf. A., 1928, 505, 999; 
1930, 1161).

$-Chloroethyl u-chlorovinyl sulphoxide (from II) 
has b. p. 104°/6 mm., d f  1-4068, nw 1-5511; the 
corresponding sulphone (from I I  or, better, from the 
sulphoxide) has b. p. 108— 109°/2—2-5 mm. (slight 
decomp.), d f  1-4366, 1-5238. {i-Chloroethyl fi-chloro-
vinyl sidphoxide, d f  1-3924, w20 1-5416 (prepared 
similarly from I), cannot be distilled a t 4 mm. without 
decomposition; it solidifies a t —14° to —16°; the 
sulphone. has b. p. 125—127°/2 mm., d f  1-4384, 
nw 1-5306 (by-products, two crystalline substances, 
m. p. 109—111° and decomp. 160°). R. C hod .

O rganic sulphonic and sulphinic acids. J .  v o n  
B r a u n  and K. W e is s b a c h  (Ber., 1930, 6 3 , [B], 2836— 
2847).—The action of phosphorus pentachloride on 
benzenesulphonethylamide a t 100° proceeds slug
gishly, leading to a difficultly-separable mixture of 
non-crystalline products in which chlorination has 
occurred partly  outside the -S02-NH- group. W ith 
similar compounds which do not contain an aromatic 
group reaction occurs less readily than  with the amides 
of non-aromatic carboxylic acids, but, without use of 
extreme measures, leads to  the production of the 
expected compounds R'-S(10)C1!NR". These are 
stable towards heat and retain chlorine so firmly th a t 
they react only very slowly with water and alcohol 
and not with amines. W ith excess of phosphorus 
pentachloride and under more drastic conditions they 
yield substances, R'-SC13!NR", in which two of the 
chlorine atoms are so mobile th a t they are removed 
by cold water. The unexpected behaviour of the 
chloride is explicable on the supposition th a t the
sulphonamides contain the ring ,‘S ^ ^ N - ; measure
ments of the parachor afford no evidence, since the 
customary parachor constants do not apply with these 
substances. The amides of the sulphinic acids are 
converted by phosphorus pentachloride into liquid 
chloro-compounds which cannot be distilled without 
decomposition in a high vacuum, react violently with 
w-ater, and thus completely resemble the imido- 
chlorides of carboxylic acids.

Non-aromatic sulphinic acids undergo dispropor- 
tionation when heated into sulphonic acids and thio- 
sulphonic esters, 2R-S02H + R -S 0 2H = R -S 0 2-SR +  
R -S03H + H 20. The sulphinic acid molecule which 
undergoes oxidationcan be replaced by thiol compounds 
(2R-S02H +  2HSR' =  R-S02-SR +  2HaO +  R'S-SR'), 
bu t not by pyrocatechol or quinol. Sulphinic esters 
and chlorides are relatively stable, bu t with the last- 
named substance the role of oxygen acceptor can be 
played by sodium mercaptides or, more conveniently, 
by salts of dithiocarbamic acid, 2NR0-CS-SH,NHR, -f 
2R '-S0C1=NR2-CS-S-S-CS-NR2+ 2N H R 2,HC1+ 
R'-SOvSR'. W ith chlorothiols reaction occurs ac

cording to the scheme 2NR2-CS-SH,NHR2-f 2R'SC1= 
NR.2-CS-S-S-CS-NR2+ 2N H R 2,HC1+R'S-SR'.

The following compounds are described : butyl
n-butylthiosulpho7iate, b. p. 126— 128°/0-2 m m .; n- 
butylsulphonic acid, b. p. 145°/0-2 m m .; n -butylsul- 
phinyl chloride, b. p. 38°/0-l mm., 78°/12 mm., trans
formed by dry air into n-butylsidphohyl chloride, b. p. 
90°/ll m m .; ethyl n -butylsulphinate, b. p. 85°/13 m m .; 
n-butylsulphinethylamide, b. p. 108— 110°/10 mm.; 
isoamyl isoamylthiosulp>honate, b. p. 176—180°/13 
m m .; isoamylsulphonicacid, b. p. 176—178°/'0-2 m m .; 
isoamylsulphinyl chloride, b. p. 60—62°/0-l mm., 91— 
92°/13 m m .; ethyl iso amylsulphinate, b. p. 98°/13 m m .; 
isoamylsulphinethylamide, b. p. 120°/high v ac .; cyclo- 
hexylsidphinic acid monohydrate, m. p. 33—35°, com
pletely decomposed by distillation in a high vacuum ; 
cyclohexyl cyciohexyIthiosulphonate, b. p. 184— 186°/ 
0-1 m m .; cyclohexylsulphonic acid, b. p. 178—180°/0-l 
mm. [monohydrate, m. p. 92° (cf. Borsche and Lange, 
A., 1905, i, 765)]; n-butylsulphonethylamide, b. p.
120— 122°/0-l mm., and the corresponding chloride,
B u '-C lS ^ N E t,  b. p. 124— 126°/0-2 m m .; iso- 
amylsuljihonetliylamide, b. p. 130—132°/0-2 mm., and 
the chloride C7H 160NSC1, b. p. 128—130°/0-3 m m .; 
cyclohexylsuljdionethylamide, b. p. 183—1S5°/18 mm., 
m. p. 72°, and the corresponding chloride, b. p. 131— 
132°/0-7 mm., m. p. 73—74°, converted by more 
drastic treatm ent with phosphorus pentachloride into 
the substance C8H 15NC14S, b. p. 140— 150°/1 mm., 
from which the compound C8I I 160NC12S, m. p. 156°, 
is derived by the action of water, cycloHexylsulphon- 
propylamide, m. p. 78°, and eyclohexylsulphon-w-heptyl- 
amide, m. p. 72°, are attacked with difficulty by 
phosphorus pentachloride. H. W r e n .

M ethanetrisulphonic acid. H. J . B a c k e r  [with 
R. H. I v l a a s s e n s ]  (Ree. trav. chim., 1930, 4 9 , 
1107— 1117).—The following methods, described in 
the literature, for the preparation of m ethanetri
sulphonic acid have been re-investigated : (1) sul- 
phonation of methionic (methanedisulphonic) acid 
with sulphur trioxide in a sealed tube a t 170°; (2) sul- 
phonation of acetanilide (Bagnall, J.C.S., 1899, 75, 
278), a similar result being obtained by sulphonation 
of succinanilide; (3) oxidation of thiolmethanetri- 
sulphonie acid with bromine (A., 1930, 1556); (4) the 
action of potassium sulphite on potassium nitro- 
methionate (solubility in water a t 25° 1-6; strychnine 
-(-3-5H20 , sodium, and thallous sa lts ; free acid + 2 H 20), 
which is prepared by the action of potassium sulphite 
on chloropicrin in aqueous solution a t 80°, and (5) by 
the action of potassium hydrogen sulphite (as potass
ium pyrosulphite) on potassium diazomethionate in 
aqueous solution a t 60° (cf. F antl and Fisch, ibid., 
320). Methods 3 and 5 are to be preferred, the former 
giving a 90% yield. The following salts of methane- 
trisulphonie acid +2-5H 20 , m. p. 156°, are described : 
potassium + H 20  (solubility in water a t 25°, 1-126; 
crystallographic data), thallous + H 20  (crystallo- 
graphic d a ta ) ; silver + H 20 ; barium 4-9H20  (solu
bility in water a t 25°, 0-107); calcium + 1 2 H 20 , and 
lanthanum  -}-6H20 , and the potassium barium, 
CH 09S3KBa,3H20 , salt + 3 H 20 , the last-named being 
obtained by addition of a hot, concentrated solution 
of barium chloride to a hot, saturated solution of
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potassium metlianetrisulphouate. Potassium diazo- 
methionate is decomposed by water in accordance with 
the scheme N2C(S03K)2+ H 20 — ^CH(OH)(SO,K)2+x2—>khso3+so3k-ch:o ; s o 3k - c h :o + h 2o — >
K H S03+ H -C 0 2H, the potassium hydrogen sulphite 
reacting with more diazometliionate to give potass
ium methanctrisulphonate. Concentrated hydro
chloric acid a t 0° converts potassium diazometliionate 
into potassium chloromethanetrisulphonate with evo
lution of nitrogen. J .  W. B a k e r .

S o lu b ility  of e thy len ic  s te re o iso m e rid e s  in  
so lvents th em se lv es  e thy len ic  s te reo iso m erid es .
I .  L e b r u n  (Bull. Soc. cliim. Belg., 1930, 3 9 , 423— 
433).—The solubilities of maleic, fumaric, citraconic, 
raesaconic, crotonic, tsocro tonic, [3-chlorocrotonic, 
S-chloroi’socrotonic, oleic, elaidic, and cinnamic acids 
in cis- and fraMS-dichloroethylenes, cis- and trans- 
P-bromo-A^-butencs, ethyl p-chloroisocrotonate, 
crotononitrile, and fsocrotononitrile have been deter
mined a t 0—50°. ¡3-Chloroisocrotonic, oleic, iso- 
crotonic, citraconic, and maleic acids are more soluble 
in all the solvents than  their isomerides; they are the 
more fusible isomerides. H. B u r t o n .

U n sa tu ra tio n  p h en o m en a  of acety len ie acids 
and este rs . II I . C o n stitu tio n  of m e rc u ry  d e riv 
atives. W. W. M y d d l ę t o n , A. W. B a r r e t t , 
and J. H. S e a g e r  (J. Amer. Cliem. Soc., 1930, 52, 
4405—4411).—The triacetoxymercuri-derivatives ob
tained by the action of mercuric acetate on acetylenie 
compounds containing the •C:.CH group are probably 
best represented as •C(0,HgOAc)!C(HgOAc)2. T reat
ment of these compounds w ith hydrochloric acid 
affords methyl ketones, formed through the enol, 
•C(OH)!CH2, whilst the action of bromine in chloro
form at 40° affords tribromomethyl ketones, viz., 
•C(OBr):CBr2— ->-CBr(OBr)-CBr3Z^-CO-CBr3. Thus, 
the triacetoxymercuri-derivative of Aa-heptinene fur
nishes methyl «-amyl ketone and tribromomethyl 
n-amyl ketone, b. p. 120°/0-5 m m .; the triacetoxy- 
meratn’-derivative of Aa-octinene affords methyl 
a-hexyl ketone and tribromomethyl n -hexyl ketone, 
b. p. 137°/0‘5 m m .; the triacetoxymercuri-derivatives 
of phenylacetylene gives acetophenone, and the 
triacetoxymercuri-derivative of A‘-undecinoic acid 
yields (with chlorine) KKK-lrichloro-'.-ketoundecoic acid. 
the last-named compound decomposes on attem pted 
distillation and is reduced by aqueous-alcoholic 
hydriodic acid to  (probably) the corresponding di- 
chloroketo-acid.

4 he diacetoxymercuri-derivatives obtained from 
acetylenes containing tlie -C:C- group are probably 
best represented as -C(0-HgOAc):C(HgOAc)-. These 
are converted by treatm ent with hydrochloric acid 
and halogens into keto-derivatives and mono- 
halogenoketo-derivatives, respectively. Thus, the 
diacetoxymercuri-derivatives of stearolic and behenolic 
acids are converted into 0-chloro- and -bromo-1- 
ketostearic acids and \j.-chloro- and -bromoĄ-kelo- 
behenic acids, respectively. The diacetoxymercuri- 
derivative from methyl Aa-noninoate is converted by 
M roeh lo ric  acid into methyl S-ketononoate, b. p. 
13/-5° ¡28 mm., which is shown by Meyer’s method (A., 
1911, i, 832) to  contain 13-5% of the enol form ; the

action of bromine causes the formation of a methyl 
dibromoketononoate, b. p. 169°/14 mm. Phenyl- 
propiolic acid yields a diacetoxymercuri-dcvivatixe 
convertible into acetophenone and wuco-tribromo- 
acetophenone (l&iw-dibromoacetophenone). The form
ation of the dibromo-compounds in these cases 
probably occurs thus : •CiOHgOAcJICiHgOAc)'— ^ 
•C(OBr):CBr— >-CBr(OBr)-CBr2-z5-CO-GBr2.

H . B u r t o n .
S y n th esis  of n erv o n ic  acid. J . B. H a le , W. H. 

L y c a n , and R. A da m s  (J. Amer. Chem. Soc., 1930, 
5 2 , 4536—4539).—Treatm ent of erucyl alcohol with 
phosphorus tribromidc in toluene, first ¡it- —5° and 
then a t 100°, affords erucyl bromide, b. p. 203—207°/ 
1 mm., which reacts with ethyl sodiomalonate, 
forming ethyl erucylmalonate, b. p. 203—207°/0-001 
mm. The corresponding acid decomposes when 
heated a t 175° into a mixture of cis-, m. p. 39—39-5°, 
and trans-erucylacetic (A‘-telracosenoic) acids, m. p. 
61°; the former of these is identical with the nervonic 
acid of Klenk (A., 1927, 691). The cis-acid is con
verted into the fmns-modification when it  is melted 
over nitric acid containing a small amount of nitrous 
acid. Both isomerides are reduced catalytically 
(Adams) in alcohol to tetracosoic acid, m. p. S3— 
84°. Similar reduction of ethyl As-tetracosenoate, b. p. 
233—234°/l mm., affords ethyl tetracosoate, m. p.
55—56° (corr.). H. B u r t o n .

T ra n s fo rm a tio n  of py ru v ic  ac id  a s  a  function  
of tim e  an d  te m p e ra tu re . M. G a r in o , G. B a l - 
l e t t o , F .  d e  T h i e r r y , arid C. B e c c h i (Gazzetta, 
1930, 6 0 , 592—605).—The published physical data 
for pyruvic acid vary considerably, and earlier 
experiments (A., 1923, i, 11, 23, 24) shov-ed th a t the 
yields of derivatives prepared from the acid are 
increased if the acid used is of recent preparation. 
Numerous fractional distillations of the freshly- 
prepared acid yield ultim ately an acid, m. p. 13-62°, 
shoving 100% puritjr on titration. Its  electrolytic 
dissociation constant K  is 0-00593 and its dilute 
solutions conduct normally. A t about 0° the solid 
acid is stable, bu t when kept a t  10°, with repeated 
fusion and recrystallisation, it undergoes change, its 
electrical conductivity becoming irregular and its 
m. p. lower, although for some time its titratable 
acidity remains constant. A t 25° the m. p. falls 
markedly in  24 lirs., owing apparently to  the formation 
of the condensation product,
C02H-C0-CH2-CMe(0H)-CO2H, bu t its acidimetric 
value remains unchanged; in 20—25 days, it begins 
to  undergo a series of more complex alterations, 
becoming uncrystallisable and losing about 11% of its 
titratable acidity and yielding a fluorescent compound 
not yet identified. In  contact with dry air, it gives 
rise to  carbon dioxide. At 40° these changes are 
accelerated, and contact of the acid with moist air 
still further accelerates them  and sometimes introduces 
complications into the process of decomposition.

T. H. P ope.
H alo g en a ted  d eriv a tiv es  of p y ru v ic  acid . M.

G a r in o , A. Ce r e s o t o , M. B e r n i , and M. B r a m b il l a  
(Gazzetta, 1930, 60, 582—592; cf. A., 1923, i, 11, 23, 
24).—Chlorine replaces one hydrogen atom of pyruvic 
acid readily and a second with difficulty, whilst it  has
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not been found possible to replace the third. Bromine 
replaces either two or three of the hydrogen atoms. 
Iodine immediately replaces all three hydrogen atoms.

Chloropyruvic acid in anhydrous crystals remains 
unchanged below 15° and the freshly-prepared acid 
forms highly dilute solutions w ithout undergoing 
hydrolysis, but these gradually decompose with 
formation of hydrogen chloride and carbon dioxide, 
probably according to the scheme: 2CH2C1-C0-C02H== 
CH2C1-G(0H)(C02H)-CHC1-C0-C02H Ą

ć o -‘q HC1 > c ( ^ ci)-c o , h ^ ? 

co-o—>C(CHi'0H)'C0-HfHG1—*
^ (C O E lh C ^ -^ )-  Its  dissociation constant has the
value 0-00626. Dichloropyruvic acid is unstable 
when freshly crystallised, bu t if kep t dry a t 10—12° 
for 10—15 days i t  becomes more stable and may then 
be repeatedly crystallised a t 20—25° without great 
loss; its dissociation constant is 0-0078. Dibromo- 
pyruvic acid, dissociation constant 0-1527, is moder
a t e ^  stable, bu t gradually undergoes change in  the 
solid or dissolved state (cf. Grimaux, A., 1874, 887). 
Chlorobromopyruvic acid, dissociation constant 
0-01076, has properties intermediate between those of 
the dicliloro- and dibromo-acids. Tribromopyruvic 
acid (cf. Grimaux, loc. cit.) readily undergoes hydro
lysis and above 60—65° is decomposed by water, to 
form bromoform and oxalic acid. Chlorodibromo- 
pyruvic acid decomposes w ithout melting and, in 
aqueous solution, forms chlorodibromomethane a t 
about 80° and lachrymogenic substances a t higher 
temperatures. Dichlorobromopyruvic acid (cf. 
Hantzsch, A., 1890, 132) melts indefinitely owing to 
decomposition and becomes more stable if kept, as 
crystals, in a fairly dry atmosphere. T. H. P o p e .

P re p a ra tio n  of S-ketonic e s te rs . (M lle .) S. 
G r a t e a i ; (Compt. rend., 1930, 191, 947—949).— 
The chloride of ethyl hydrogen adipato reacts with 
benzene in presence of aluminium chloride, forming 
80% of the theoretical amount of ethyl 8-benzoylvaler- 
ate, b. p. 164°/3 mm. This is reduced by the Clem- 
mensen method to  ethyl E-phenylhexoate, b. p. 162— 
164°/12 mm. [free acid, b. p. 186—188°/li mm., m. p. 
11 (anilide, m. p. 80°; p-toluidide, m. p. 78°)].

H. B u r t o n .
B ac te ria l o x id a tio n  of oxala tes. R . S c h o l d e r  

and C. F. L in s t r o m  (Ber., 1930, 63, [B], 2730— 
2737).—The titre  of 0-01A7-sodium oxalate solutions 
is diminished greatly bu t somewhat irregularly on 
exposure to  air. The effect is independent of light 
and the material of the vessel. Since under similar 
conditions the concentration of sterile solutions 
remains unchanged, the effect is due to micro-organ
isms gained from the air. The preparation of cul
tures from the deposit in an extensively decomposed 
solution is described, bu t the pure culture thus 
obtained does not contain the bacteria responsible 
for the action. The oxalate is decomposed according 
to  the equation Na2C20 4-rH 20 + 0 = 2 N a H C 0 3. In  
an atmosphere of nitrogen or carbon dioxide the 
change does not occur. Formate, carbon monoxide, 
or hydrogen peroxide could not be detected. Sterilis-

ation of solutions by addition of sulphuric acid is 
not effective unless exposure to  bright light is avoided. 
Mercuric chloride sterilises solutions preserved in 
brown glass. Sterilised aqueous suspensions of the 
oxalates of barium, strontium, calcium, zinc, cadmium, 
manganese, cobalt, or nickel after addition of culture 
or deposit from a  decomposed sodium oxalate solution 
generally contain carbonate after some months. 
Copper, mercury, and silver oxalates act bactericid- 
ally and remain free from carbonate. An apparatus 
for the determination of small amounts of carbon 
dioxide is described. H . W r e n .

P a r t ia l  re p la cem e n t of th e  o x ala te  re s id u e  in  
o x ala to -an io n s of b iv a len t m e ta ls . II . R . 
S c h o l d e r  and C. F. L in s t r o m  (Ber., 1930, 63, [2?], 
2828—2831; cf. A., 1927, 854).—The compounds 
are usually.prepared by addition of the oxalate of 
the heavy metal to  hot, very concentrated solutions 
of potassium n itr ite ,. thiocyanate, or thiosulpliate. 
In  contrast to  the simple oxalato-compounds of 
bivalent metals, the mixed-complex substances dis
solve transitorily in cold water, but the sparingly 
soluble oxalate separates more or less rapidly from 
the  cold solution; decomposition occurs instantane
ously in hot solution. The following salts are de
scribed : [Mn(C2Ol))(NO.))2]K2,IIoO;

[Zn(C20 4)2]K2,[Zn(C20 4)(N 02)(H20)]K ,5H 20 ;
[Mn(C20 4)2]K2,[Mn(C20 4)(CNS)2]K 2;

[Zn(C20 4)2]K2[Zn(C20 4)(CNS)(H20)]K ,5H 20 ;  
[Co(C;0 4)(S20 3)]K J. [Mn(C20 4)(S20 3)]K2,H20 ;
[Zn(C20 4)2]K2. H . W r e n .

A uto -com plex  fo rm a tio n  w ith  o x a la te s  of 
b iv a len t, heavy  m e ta ls . I I I .  P re p a ra t io n  of 
lead  oxala te  h y d ra te  ; d e te rm in a tio n  of so lu 
b ility  an d  con d u c tiv ity  of m a n g a n e se  o x ala te . 
R . S c h o l d e r  and C. F . L in s t r o m  (Ber., 1930, 63, 
[B], 2831—2835; cf. A., 1927, 855).— Lead oxalate 
dihydrate is prepared by mixing dilute solutions of 
lead n itrate and ammonium oxalate a t 0°, slowly 
and with thorough agitation, and preserving the 
m ixture for a t least 12 hrs. I t  loses its water of 
crystallisation when exposed, to air a t the ordinary 
tem perature. I ts  existence tends to explain the 
abnormal conductivity of saturated and dilute solu
tions of lead oxalate. Manganese oxalate dihydrate 
is prepared from manganese chloride and ammonium 
oxalate in boiling aqueous solution, whereas a t 0° 
the trihydrate is obtained. The solubilities of the 
di- and tri-hydrate in  water a t 18° are respectively 
0-270 and 0-537 g. per litre. The equivalent con
ductivity of the two hydrates changes abnormally 
with increasing dilution. The two curves coincide 
within the limits of experimental error, showing 
th a t the hydrates have the same complex arrange
m ent in solution. H. W r e n .

“ S u p e rf lu o u s ” iso m erid es . IV. S u p p o sed  
ex istence of iso m erid e s  of cyclic oxalic e s te rs . 
E. B e r g m a n n  and H. A. W o l f f  (J. pr. Chem., 1930,
[ii], 128,229—232; cf. A., 1930, 902, 912).—Ethylene
oxalate, 0 <Cc h  (I) (from m ethyl or ethyl
oxalate and ethylene glycol), has m. p. 143° (cf. 
Bischoff and Walden, A., 1895, i, 17). The alleged 
isomeride, m. p. 162°, of Tilitschdev (A., 1923, i, 1173) is
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probably identical with methyl $-hydroxyethyl\ oxalate, 
in. p. 166° (obtained b y  th e  interaction of ethylene 
glycol and methoxalyl cliloride), which on distillation 
in a vacuum is converted into I. R. C h i l d .

P re p a ra tio n  of a-a lky lp im elic  ac ids fro m  
as-oxido-decane an d  -dodecane. A. F r a n k e  and 
A. K r o u p a  (Monatsli., 1930, 56, 347—357).—as- 
Dibromodecane, b. p. 146— 147°/9 mm., prepared 
from ae-oxidodecane and hydrobromic acid a t 100° 
(cf. A., 1929, 1422), is converted by aqueous-alcoholic 
potassium cyanide into the corresponding dinitrile, 
b. p. 185—lS9°/9 mm., which when hydrolysed with 
aqueous-alcoholic potassium hydroxide solution 
affords impure a-amylpimelic acid together with 
a-amylpimelamic acid, m. p. 149-5°. The last-named 
acid is hydrolysed by concentrated potassium hydr
oxide solution to  a-amylpimelic acid, in. p. 6S° {amide, 
m. p. 186°). ctE-Oxidododecanc (this vol., 62) is 
converted as above into as-dibromododecane, b. p. 
171°/9 mm., and thence into the  corresponding 
dinitrilc, b. p. 203—204°/9 mm., which is hydrolysed 
to a-heptylpimelamic and a-lleptylpimelic acide, m. p. 
150-3° and 75°, respectively. H. B u r t o n .

C ourse of ad d itio n  of so d iu m  enol alkyl- 
m alonates to  ag -u n sa tu ra ted  e s te rs . A. M ic h a e l  
and J . R oss (J. Amer. Chem. Soc., 1930, 52, 4598— 
4609).—E thyl crotonate and ethyl metliylmalonate 
react in presence of ether containing ¿ mol. of sodium 
ethoxide, forming mainly elhyl fi-methylbutanc-uyy- 
tricarboxylate, b. p. 160°/9 mm., also obtained from 
ethyl sodio-fl-methylpropane-ayy-tricarboxylate and 
methyl iodide. W hen the initial condensation is 
effected w ith 1 mol. of sodium ethoxide, a  60% yield 
of ethyl $-jnethylbutane-aay-tricarboxylatc, b. p. 14S— 
150°/3 mm. (free acid, m. p. 145°), is obtained; the 
same ester is also produced from ethyl tiglate and 
ethyl sodiomalonate. M ethylation of this affords 
ethyl y-melhylpentane-$(l8-tricarboxylalc, b. p. 164°/3 
mm. (the free acid, an oil, when heated, gives cis- and 
frans-aPy-trimethylglutaric acids), whilst similar 
treatm ent of its isomeride causes fission to ethyl 
crotonate and sodiomethylmalonate. When ethyl
3-methylbutane-ocyy-tricarboxylate is treated  with 
sodium ethoxide in ether about 50%  is isomerised 
to ethyl (3-methylbutane-aay-tricarboxylate; the 
remainder undergoes fission as above. E thyl tiglate 
and ethyl sodioeyanoacetate afford ethyl y-cyano- 
“P-dimethylglutarate, m ethylated to  ethyl y-cyano- 
^y-triviethylglutarate, b. p. 160°/2 mm. Conversion 
of this nitrile into the  corresponding tricarboxylic 
acid, an  oil (lit. m. p. 144— 145°), and therm al decom
position of this yields a m ixture of trans- (oil}7) and 
cis-a$y-trimethylglutaric acids, m. p. 125° after soften
ing a t 115° (anhydride; imide, m. p. 90°) (cf. Ray, 
A., 1928,394).^ $-Methylpropane-ayy-tricarboxylicacid

Ethyl methylmalonate condenses with ethyl cin- 
nam ate in ether containing 0-2 mol. of sodium ethoxide, 
furnishing ethyl P-phenylbutane-uyy-tricarboxylate, b. p. 
194— 195°/3 mm. [the free acid exists in two forms, 
m. p. 148° (labile) and 188°], also produced by m ethyl
ation of ethyl p-phenylpropane-ayy-tricarboxylate,
d . p. 187°/4 mm. (free acid, m. p. 137°). In  presence 
of 1 mol. of sodium ethoxide the above condensation

gives ethyl fi-phenylbutanc-uxy-tricarboxylate, b. p. 
185—lS8°/3 mm. (the free acid exists in two forms, 
m. p. 145° and 171°). E thyl sodioeyanoacetate and 
ethyl a-metlndcinnamate furnish ethyl y-cyanoi$- 
phenyl-a-methylglutarate, b. p. 1S5— 187°/3 mm., 
hydrolysed by potassium hydroxide solution to the 
above (3-phenylbutane-aay-tricarboxylic acids.

These results confirm Thorpe’s explanation (J.C.S., 
1900, 77, 923) of the course of the addition of ethyl 
sodio-cyanoacetate and -x-cyanopropionate to  a [3- 
unsaturated esters. • H . B u r t o n .

C om position  a n d  s tru c tu re  of m esq u ite  g u m .
E. A n d e r s o n  and L. Otis (J. Amer. Chem. Soc., 
1930, 52, 4461—4470; cf. B., 1927, 152).—The gum 
is shown to  consist of a  salt of a complex acid, M  
1222, [ a ]  +70-8°, derived from 4 mols. of Z-arabinose, 
3 mols. of d-galactose, 1 mol. of d-glycuronic acid, 
and 1 mol. of m ethyl alcohol by loss of 8 mols. of 
w ater; the acid is obtained pure by acidification of 
an  aqueous solution of the gum with hydrochloric 
acid and repeated precipitation of the acid from its 
aqueous solution by alcohol. Hydrolysis of the gum 
with 3%  sulphuric acid a t S0° for 11 lirs. affords l- 
arabinose, d-galactose, and a m ixture of methoxydi- 
and methoxytri-galactosidoglycuronic acids (purified 
through the calcium salts, [ a ]  +16-S° and -f38-5°, 
respectively). The methoxy-group is attached to 
the acid and not. to  the sugar residue. Oxidation of 
the above calcium salts with barium hypoiodite solu
tion gives the corresponding dibasic acids (calcium 
salts, [a] +2-7° and +12-8°, respectively). More 
prolonged hydrolysis of the gum with 3% sulphuric 
acid affords, in  addition to  the abovo products, a 
methoxygalactosidoglycuronic acid (calcium salt). 
A structural formula for the complex acid is given.

H. B u r t o n .
C obalt co m p lex es of th io lace tic  acid . L.

M ic h a e l is  and  M. P . S c h u b e r t  (J. Amer. Chem. 
Soc., 1930, 52, 4418—4426).—When cobalt chloride 
(1 mol.) is treated  with potassium thiolacetate (2 
mols.) in alkaline phosphate buffer solutions in 
absence of oxygen, a green complex is produced. 
This is oxidised readily to a brown substance, 
[Co(S-CH2-C02)2K H ]20,5H 20 , formed as the result of 
the  uptake of 0-5 atom  of oxygen per atom of cobalt. 
Treatm ent of this w ith barium chloride solution 
furnishes the complex BafCo^-CHa'COaloH^O.OHoO, 
whilst acidification with hydrochloric acid affords 
the complex KH[Co(S-CH2-C02)2H]20,4H 20 , converted 
by further acidification into the substance 
[Co(S-CH2-C02H)2]20,3-5H20 . Various structures are 
suggested for the above complexes. H. B u r t o n .

a-O xidation  of acetaldehyde an d  th e  m ech an 
is m  of th e  o x id a tio n  of lac tic  acid. J . B. C o n a n t  
and C. O. T o n g b e r g  (J. Biol. Chem., 1930, 8 8 , 701— 
708).—The main products identified in the oxidation 
of acetaldehyde by eerie sulphate in dilute acid solu
tions a t 80° are formic acid, carbon dioxide, glyoxylic 
acid, and glycollaldehyde. When lactic acid is 
oxidised by eerie sulphate under similar conditions 
acetaldehyde is formed, but if the acetaldehyde is 
not allowed to  escape from the acid mixture, formic 
acid, formaldehyde, glyoxylic acid, and glycollaldehyde 
m ay be identified. I t  appears th a t acetaldehyde is
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an intermediate in the oxidation of lactic acid in 
this reaction. The bearing of these results on the 
oxidation of lactic acid and acetaldehyde in living 
tissue is discussed. W. 0 .  K e r m a c k .

P r o d u c t i o n  o f  s o l u t i o n s  o f  m e t h y l g l y o x a l .
E . H o f m a n n  and 0. N e u b e r g  (Biochem. Z., 1930, 
2 2 6 . 489—491; cf. A., 1930, 1409).—When oximino- 
acetone, in aqueous solution, is oxidised first a t 
0—3°, then a t the ordinary tem perature, and finally a t 
30—40° with an  equimoiecular am ount of nitrosvl- 
sulphuric acid, unchanged material being then 
removed by extraction with ether, a  solution con
taining methylglyoxal and sulphuric acid is obtained. 
When this solution is distilled a t 140—150° with 
occasional addition of water the distillate is an aqueous 
solution of methylglyoxal. The yield is 56-5% of 
the theoretical. ' ' W. M cCa r t n e y .

C r a c k i n g  o f  a c e t o n e  u n d e r  p r e s s u r e  a n d  i n  
p r e s e n c e  o f  z i n c  c h l o r i d e .  V. N. I p a t i e v ,  A. P e t r o v ,  
and I. I v a n o v  (Ber., 1930. 6 3 , [J3], 2806— 2812; cf. 
A., 1927, 449, 1172).—Acetone is heated a t 300— 
320° under pressure in the presence of zinc chloride, 
whereby a very complex m ixture of hydi-ocarbons, 
b. p. 40—340°, is obtained which is freed from oxy
genated compounds by repeated distillation over 
metallic sodium. U nsaturated hydrocarbons in the 
mixture are determined by the iodine value, also 
by treatm ent with 80% and 100% sulphuric acid. 
Aromatic hydrocarbons are determined by nitration 
and by treatm ent with fuming sulphuric acid. U n
saturated hydrocarbons a n d  mesitylene predominate 
in the product, whereas naphthenes are present only 
in minor amount. In  the “ light petroleum ” fraction 
the unsaturated hydrocarbons belong to the ethylenic 
series and in the “ kerosene” fraction they are polymer
ised products of diethylenic hydrocarbons and second
ary compounds derived therefrom. A ttem pts to 
separate the unsaturated hydrocarbons from one 
another bv means of mercuric acetate were unsuc
cessful; the more volatile portions yield mercury 
compounds volatile with steam, but partly  decom
posed during the process, and are also somewhat 
oxidised by the reagent. The olefines have mainly 
the iso-structure. The question of the structure of 
the hydrocarbons of the fraction of b. p. 200—300° 
is provisionally left open. H. W r e n .

P o l y m e r i s a t i o n  a n d  c o n d e n s a t i o n .  V I .  ct(3-  
D i h y d r o x y h e x a n - E - o n e .  P. A. L e v e n e  and A. 
W a lt i  (J. Biol. Chem., 1930, 88, 771—790).—a|3- 
Dihydroxyhexan-s-one. b. p. 120°/0-3 mm., d23 1-118, 
n 25 1-4673. [Tf],, 32-81, appears to be a m ixture of 
open-chain and cyclic forms. When the compound 
is treated with acetic anhydride and pyridine a 
diacetyl derivative is obtained, b. p. 112—114°/0-6 
mm. (semicarbazone. m. p. 112° decomp.), which 
predominantly exists in the open-chain form. T reat
ment of aS-dihydroxyhexan-c-one with dry methyl 
alcohol containing 0-5% of hydrogen chloride yields 
a methyl derivative, b. p. 66—69°/1-5 mm., dr* 1-0614, 
,,2i  1-4496, apparently possessing the ring structure 
and giving a monoacetyl derivative, b. p. 102— 104°/16 
m m .; it m ay be further m ethylated with silver 
oxide and methyl iodide to yield dimethoxycyclohexan-

z-one, b. p. 74°/17 mm., -d25 0-9922, w25 1-4302. A 
viscous residue the composition of which corresponded 
with an  anhydrodihydroxyhexan-s-one was also 
obtained from the m ethylation ; this when acetyl- 
a ted  gave a non-distillable product, the analysis of 
which corresponded with hydroxyaceioxyanhydroheran- 
z-one. When redistilled dihydroxyhexan-E-one is 
preserved a t 25° or sometimes even a t 0° more than 
50% m ay be converted into a compound, b. p. 175— 
180°/0-3—0-4 mm., possessing the composition of a 
dihydroxyhexoyldihydroxyhexa.none, C12H 220 5 (diacetyl 
derivative, b. p. 170—180°/0-2—0-3 mm.), which 
when treated with dry methyl alcohol containing 
0-5% of hydrogen chloride is apparently hydro
lysed with the formation of dihydroxymethylcyc/o- 
hexan-E-one, b. p. 101— 103°/15 mm. When di
hydroxyhexan-E-one is allowed to polymerise at 
155° in presence of sulphuric acid as catalyst (Hibbert 
and Timm, A., 1924, i, 16) the product (CbH 10O2)j 
yields a monoac.eia.te, (C8H 120 3)T, and therefore cannot 
have the formula postulated by H ibbert and Timm, 
which contains no free hydroxyl group. When 
a{J-dihydroxyhexan-E-one is heated in term ittently  
a t 150° for 9 hrs. an anhydride, C0H 10O2, b. p. 40°/20 
mm., 55°/42 mm., d" i-0423, ria 1-4356, parachor 
259-2,apparently containing two oxygen bridges,results. 
If the condensation product is acetylated before 
distillation a monoacetyl derivative, b. p. 58°/2 mm., 
d f  1-0575, nr' 1-4490, parachor 352-6, is obtained 
probably containing a  double linking and an oxygen 
bridge. Further, when ac e ty  1 an hvd ro - a (j - d i h yd ro xy - 
hexan-s-one is hydrogenated in presence of Adams’ 
catalyst it  absorbs 1 mol. of hydrogen to form a 
compound, C8H 140 3, b. p. 95°/12 mm. The hard 
brown resin sometimes obtained on heating afi-di- 
hydroxyhexan-s-one interm ittently a t 150° for 
l()h hrs. lost only water a t 230° under reduced pres
sure to  yield a  solid polymerised anhydrodihydroxy- 
hexan-z-one, (C8H 10O2)x, which when acetylated yielded 
an acetyl derivative, (C8H 120 3)x, indicating th a t the 
hydroxyl group of the anhydride is not involved in 
the polymerisation. The substance (C8H 10O2)x is un
changed by 0-5% of hydrogen chloride a t the ordinary 
tem perature and on refluxing is m ethylated only to 
the extent of one methyl group to five groups of the 
ketone. In  presence of Adams’ catalyst it absorbed 
1 mol. of gas for every 7 mols. of anhydride. I t  is 
therefore probable th a t the double linking is involved 
in the polymerisation. The conclusion of Hibbert 
and Timm (loc. cit.) th a t polymerised aP-dihydroxy- 
hexan-E-one is analogous to the polymerisation of 
hexoses to form polysaccharides is adversely criticised. 
When the solid polymeric anhydride was heated in 
a bath a t 230—290°/high vac., a small quantity  of 
yellow viscous distillate, (C6H 10O2)x, b. p. 130— 
180°/0-5 mm., was obtained which yielded an ill- 
defined monoacetyl derivative, (C8H 120 3)x. When 
freshly-distilled a|3-dihydroxyhexan-£-one in acetic 
acid solution is reduced by hydrogen in presence of 
Adams’ catalyst, a compound, C6H 120 2, b. p. 70— 
73°/14 mm. {monoacetyl derivative, C8H 140 3, b. p. 
88°/13 mm., d25 1-0175, a25 1-4321), is formed, the 
most probable structure of which is tha t of a tetra- 
hvdrofuran or a tetrahydropyran derivative.

W. 0 . K e r m a c k .
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Osazonogenic g ro u p s . E . V o t o  c e  k  (Col 1. Czech. 
Chem. Comm., 1930, 2, 681—688).—The following 
groups by treatm ent with phenylhydrazine under 
ordinary conditions yield osazones: •CO,CH„Cl,
-C0-CHC1-, -C0-CHC12 (cf. Nastvogel, A., 1889, i, 
237), and chloroacetaldehyde, chloroacetone, and 
a-monochlorodiethyl ketone give respectively the 
osazones of glyoxal, methylglyoxal, and acetyl- 
propionyl. The corresponding reaction with 
•COCH2’NH2 or •CO-CH(NH2)* is prevented by alkyl- 
ation, and no osazone could be obtained from diethyl- 
aminoacetone. The known replacement in oximes
by treatm ent with phenylhydrazine 'C!NOH >
•C!N-NHPh also occurs with glyoximes, dimethyl- 
glyoxime giving the osazone of diacetyl. Oximes and 
semicar ba zones of reducing sugars with phenyl
hydrazine yield osazones under the same conditions as 
the free sugars. a-Ketol ethers and tertiary  a-ketols 
do not give osazones. Secondary a-ketols, 
•CO*CH(OH)*, react readily with secondary hydrazines, 
NRR'-NH2, to  form osazones; thus acetoin with 
phenylnfetiiyl-, phenylbenzyl-, and diphenyl-hydr- 
azine gives <liacetylphenylmethylosazone, m. p. 96— 
97°, diaeelylphenylbev.zylo8az.one, m. p. 110— 1110, both 
also obtained from diacetyl, and diacetyldiphenyl- 
osazone, m. p. 187°. ' C. W. S h o p p e d .

Synthesis of a m ethoxyketose. E. F. H e r s a n t  
and W. H . L i n n e l l  (Nature, 1930, 126, 844).—A
5-methoxyketose has been prepared by the con
densation of dihydroxyacetone and a-methoxy- 
glyceraldehyde. The method of synthesis proves the 
position of the methoxyl group, and such a structure 
cannot form a furan ring. The ticetal of a-methoxy- 
glyceraldehyde has been obtained as a colourless 
liquid, b. p. 100—102°/6 mm. Osazones considered to 
he r-b-monomethoxyfructosazone, m. p. 183° and r-5- 
monomethoxysorbosazone, m. p. 130°, have been pre
pared. Experiments which show th a t the synthesised 
o-methoxyhexose and its derivatives have properties 
similar to those of the methylated derivatives of 
normal fructose and th a t the hexose is the racemic 
form of" 5-monomethoxyfructose are described. Nor
mal fructose and its derivatives cannot possess a 
furanose structure and the accepted pyranose con
stitution is supported. L. S. T h e o b a l d .

Alcoholysis of ay-diketones and [3-ketonic 
esters. W. M. K u t z  and H. A d k i n s  (J. Amer. 
Chem. Hoc., 1930, 52, 4391—4399).—When a mixture 
of sodium ethoxide (0-5 mol.) and ethyl acetate 
(6 mols.) is boiled for 10—96 hrs., approximately the 
sa me amount of ethyl acetoacetate is produced as th a t 
remaining when ethyl acetoacetate (0-5 mol.) is heated 
with alcohol (0*5 mol.), sodium ethoxide (0-5 mol.), and 
ethyl acetate (6 mols.). A ttem pts to obtain similar 
equalities in the synthesis and alcoholysis of ay- 
diketones have been unsuccessful owing to  the non- 
homogeneous reaction conditions.

The rates of alcoholysis of diacetyl-, diacetylethyl-, 
benzoylacetyl-, diacetylbenzyl( ?)-, benzoylacetyl- 
benzyl-, arid dibenzyldiacetyl-methane, ethyl aceto
acetate, ethyl ethyl-, benzyl-, diethyl-, and dibenzyl- 
acetoacetate have been measured in alcohol contain
ing varying amounts of sodium ethoxide a t 60°. The 
esters undergo slower alcoholysis than the diketones

for a given ratio ethoxide : reactant. The rates for 
both esters and diketones are increased by introducing 
ethyl or benzyl groups into the molecule (on the carbon 
atom between the carbonyl groups). The rates of 
alcoholysis of diacetyl- and dibenzoyl-methanes are 
approximately the sam e; these are increased by 100% 
when the ratio ethoxide : diketone is changed from 
1 : 5 to 1 : 2. The order of increasing reactivity of the 
above ay-diketones towards sodium ethoxide is as 
quo ted ; this is the reverse order of their reactivity 
towards alcoholic hydrogen chloride (A., 1930, 1273), 
except in the case of benzoylacetylmethane. These 
results support Bradley and Robinson’s hypothesis 
th a t alkaline fission of diketones occurs through the 
keto-form. H. B u r t o n .

Action of m ethylglyoxal on acetoacetic acid.
II. M. H e n z e  and E . M ü l e e r  (Z. physiol. Chem., 
1930, 193, 88—96; cf. A., 1930, 1022).—Hexan-y-ol- 
ßs-dione exists in two modifications, b. p. 113-5°/12 
mm. and m. p. 95°. When oxidised by alkaline 
hypobromite, it  yields bromoform and malic acid. 
Derivatives were obtained : di-p-bromophenylhydr- 
azone, m. p. 181°; p-d i-p -n itroph en ylh ydrazon e, m. p. 
198°, dehydrated by boiling nitrobenzene to  form a 
pyrazo le  compound, C18H 180.jNfl, in. p. 254°; disem i- 
cM.rba.zone, CgH ir)0 3N6, m. p. 210° (an h ydride , m. p. 
254°, decomp.). J. H. B i r k i n s h a w .

D extrose and the s tru c tu re  of the cycloses.
A. L. P a t t e r s o n  (Nature, 1930,126, 880—881).—The 
assumption th a t the cycloses and their methyl deriv
atives have their origin in dextrose or at least are 
closely related to it structurally is discussed.

L. S. T h e o b a l d .
Carbazole reaction for carbohydrates and 

related  com pounds. J . S. H e p b u r n  and M. 
L a z a r o h i c k  (Amer. J . Pharm., 1930, 102, 560—564). 
—The colours given under standard conditions by 
1 c.c. of 1—0-0001% solutions of typical mono
saccharides, disaccharides, polysaccharides, glucosides, 
and hydroxy-acids with 0-1 c.c. of 0-5% alcoholic 
carbazole and 2 or 4 c.c. of sulphuric acid (cf. Dische, 
A., 1927, 1213) are tabulated. The limiting concen
tration a t which a positive reaction is obtained varies, 
from 0-01% with maltose and ß-hydroxybutyric acid 
to 0-0001% with salicin and calcium gluconate, and 
both the sensitivity and the colour obtained sometimes 
vary considerably with slight changes in technique. 
The reaction forms a useful general test, but none of 
the compounds examined gives a sufficiently character
istic colour to perm it its identification.

H. E. F. N o t t o n .
S ugar anhydrides. II. Action of trim ethyl- 

am ine on acetobrom o-/-rham nose. F. M ic h e e l  
and H. M ic h e e l (Ber., 1930, 63, [B], 2862—2860; cf. 
A., 1929, 543).—Acetobromo-/-rhamnose is slowly 
converted by trimethylamine in alcohol and benzene 
into diacetylrhamnoee anhydride, C10H J4OB, m. p.
124— 125°, [ajn —21° in chloroform, which reduces 
boiling Fehling’s solution slowly, very rapidly after 
hydrolysis by acids, and is stable towards bromine ami 
permanganate. Under apparently identical con
ditions, ß-triacetylrhamnose, m. p. 108—115°, [a]1,? 
—26-7° in chloroform, is sometimes the main product 
of the reaction. A strongly-reducing syrup is always
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formed as by-product. Formation of the anhydride 
appears to  be preceded by loss of acetyl bromide from 
acetobromorhamnose, since, in  benzene solution, the 
unstable additive compound, GH:l-COBr,NMe3, m. p. 
about 100° (decomp.), is precipitated. H. W r e n .

C om position  of S a lk o v sk i's  a ra b a n . C. L. 
B u t l e r  and L. H. Cr e t c h e r  (J. Amer. Chern. Soc., 
1930, 52, 4509—4511).—The araban of Salkovski (A., 
1902, i, 593) is not a simple polynieridc of arabinose, 
since it contains arabinose, galactose, rhamnose, arid 
glycuronic acid. H. B u r t o n .

S u g a rs  w ith  b ra n ch ed  ca rb o n  chains. II . 
C o n stitu tio n  an d  co n fig u ra tio n  of ap iose. 0 . T. 
S c h m id t  (Annalen, 1930, 483, 115—123).—Crude 
apiose is obtained by hydrolysis of apiin (Vongerichten, 
A., 1901, i, 646) with dilute sulphuric acid and remov
ing admixed dextrose from the partly  purified sugar 
by fermentation. Decomposition of apiosephenyl- 
bcnzylhydrazone, m. p. 137— 13S°, [a]',),,, —94° in 
pyridine (cf. Vongerichten, A., 1906, i, 143), with 
aqucous-alcoholic formaldehyde affords pure apiose, 
Wi? +5-6° in water. This is oxidised by Goebel’s 
method (A., 1927, 647) to  apionic acid, [Jfjîîn —33-2° 
in water [calcium salt ( + 2 H 20) ; potassium salt,
-2 -45° in w ater; plienylhydrazide, m. p. 127°, $£]£& 
+76-80 in water] ; the calcium salt is reduced by 
phosphorus and hydriodic acid {d 1*9) to  isovaleric 
acid. The optical data  for apionic acid show th a t it 
possesses the same configuration as d(—)-lactic acid. 
Apiose has, therefore, the constitution 
(CH2-OH)3C(OH)-CH(OH)-CHO. p-Bromophenacyl 
R-valerate has m. p. 74° (lit. 63-5°). H. B u r t o n .

A n h y d ro -su g a rs . I. C o n stitu tio n  of an h y d ro - 
su g a rs .  II . A ction  of su p e rh ea ted  w a te r  on 
a n h y d ro -su g a rs . C. T a n a k a  (Mem. Coll. Sci. 
Kyoto, 1930, A, 13, 239—263, 265—280).—I. From 
comparative observations of ultra-violet absorption 
spectra and heats of combustion of simple and 
anhydro-sugars, modified formulæ are proposed for the 
latter. The following heats of combustion (g.-cal. 
per g.) have been determined : lævan, 4300 ; lævul- 
osan, 4183; a-, 4186, |3-glucosan, 4184; chitose, 
4148; triacetyl-1 : 2-glucosan, 4593 ; triacetylglucal, 
4949 ; tetra-acetyl-1 : 2-glucosen, 4647 ; triacetyl-p- 
glucosan, 4527 ; glycerol, 4312 ; glycide, 5610; allyl 
alcohol, 7626; glycide acetate, 5490; allyl acetate, 
6549. The absorption spectra of some acetylated 
simple and anhydro-sugars are described, the general 
effect of acétylation being to  displace the absorption 
end towards the red.

II . Lævulosan, a-glucosan, and lævan are gradually 
hydrolysed by water in a closed vessel a t 100° ; 
progress of hydrolysis leads to  increasing reducing 
power, increasing amounts of humus and hydroxy- 
methylfurfuraldehyde, and decreasing rotatory power 
and p a value of the solution. p-Glucosan is no t 
hydrolysed a t 120°, bu t a t 150° about 50% is con
verted" into dextrose in 24 hrs., whereas hetero- 
lævulosan is unaffected. I t  is suggested th a t the p n 
of the original sugar m ay determine the ra te of hydro
lysis. Chitose is easily hydrolysed to  hydroxymethyl- 
furfuraldeliyde, which is simultaneously polymerised 
to  humus and degraded to  acids. W ith water a t 150°, 
chitose, p-glucosan, and lævulosan give formic and

lievulic acids and hydroxym ethylfurfuraldehyde; 
lcevulosan also gives laevulose, and p-glucosan dextrose 
(no trace of y-glucose). The humus obtained from 
anhydro-sugars, dextrose, laevulose, and hydroxy
methylfurfuraldehyde under the same conditions is 
similar in composition. I t  is suggested th a t the 
anhydro-sugars examined (except chitose, hydrolysed 
directly) give hydroxymethylfurfuraldehyde by way 
of a hexose and, subsequently, a chitose-like in ter
mediate.

The absorption spectra of furfuraldehyde, its 
hydroxymethyl and methyl derivatives, and hydroxy - 
methylpyromucic acid are formally sim ilar; the heats 
of combustion (g.-cal. per g.) of furfuraldehyde and 
hydroxymethylfurfuraldehyde are 5816 and 5320, 
respectively. C. W. S h o p p e e .

D eg rad a tio n  of s u g a rs  in  a lk a lin e  m edium , a n d  
w ith  s im u ltan e o u s  ac tio n  of o x id is in g  ag en ts .
F . F is c h l e r  and J . R e i l  (Biochem. Z., 1930, 227, 
140—155).—-When the ratio of cuprous oxide to 
dextrose is plotted against the mg. of sugar in deter
minations of sugars by Ost’s method, a curve and not 
a straight lino is obtained, due to  the sensitivity of 
the methylglyoxal formed to  alkali. If an alkaline 
solution containing sugar is distilled in presence of 
sufficient oxygen, acet- and form-aldehydes and acetic 
and formic acids are obtained, and if methylglyoxal 
is treated in the same way, the same products are 
obtained. Distillation in presence of oxidising agents 
(hydrogen peroxide, hypochlorite, hypoiodite, and 
permanganate) also gives the same results, and it  
appears probable th a t alkaline oxidative degradation 
of sugars proceeds byw ay of the formation and further 
oxidation of methylglyoxal. P. W. Cl u t t e r b u c k .

R ela tio n sh ip  of m eth y lg ly o x a l to  a lk a lin e  
d eg rad a tio n  of d ex tro se . F. F i s c h l e r , II. H a u s s , 
arid K. T a u f e l  (Biochem. Z., 1930, 227, 156—170).— 
Solutions of pure methylglyoxal, obtained by distilling 
solutions of crude methylglyoxal over barium  carbon
a te  under reduced pressure, show an absorption 
maximum a t 2S40 and minimum a t 2400 A. Pure 
dextrose solutions show no absorption, but after trea t
m ent with very dilute alkali show absorption char
acteristic for methylglyoxal. The formation of 
caramel does not account for the absorption. The 
absorption is lost almost completely on adding small 
am ounts of acid. Addition of alkali to  pure m ethyl
glyoxal solutions causes an immediate formation of 
caramel together with lactic, acetic, and formic acids. 
These results are followed quantitatively.

P . W. Cl u t t e r b u c k .
A ction  of a n im a l ch a rco a l on d ex tro se  in  th e  

p re sen ce  of d eh y d ro g en a ted  in te rm e d ia te  p ro 
ducts . F. Z u c k e r k a n d l  and L. M e s s in e r -K l e b e r - 
m a ss  (Biochem. Z., 1930, 226, 395—400).—Although 
dextrose in aqueous solution is not decomposed when 
boiled with animal charcoal, if the hydrochloride of an 
aromatic amine such as p-phenylenediamine or aniline 
(but not dimethylaniline) or an amino-acid such as 
tyrosine, alanine, phenylalanine, or histidine is also 
present, decomposition both of the sugar and of the 
amino-compound or amino-acid takes place, and in 
the case of p-phenylenediamine a sparingly soluble 
condensation product can be obtained. The process
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can bo explained by supposing th a t the amines or 
amino-acids are converted by loss of hydrogen into, 
intermediate imino-compounds which then attack the 
dextrose molecule, and it  is possible th a t a similar 
process occurs in the animal organism.

W. M c Ca r t n e y .
C arb o h y d ra tes . X. 1 : 2 -D erivatives of dex

tro se . P. B r ig l  and R. S c h in l e  (Ber., 1930, 6 3 ,
[B], 2884—2887; cf. A., 1929, 1043).—Tetrabenzoyl- 
glucóse diethylmercaptal (cf. Brigl and Miihlschlegel, 
A., 1930, 1022) is very readily transformed by silver 
oxide and methyl iodide into the corresponding
2-methyl derivative, m. p. 88—89°, [a]1,? +04-57° in 
acetone, from which sodium ethoxide removes the 
benzoyl groups, giving 2-methylglucose diethylmer
captal, m. p. 178°, [ocjfi —25-0° in pyridine, identical 
with the product described by Papadakis (A., 1930, 
1274). Treatm ent of the m ercaptal with aqueous 
mercuric chloride affords 2-metliylglucose, in. p. 158° 
after softening, [otjfj +56-6° to +65-6° in water, which 
reduces Fehling’s solution very slowly-when freshly 
prepared, bu t normally after repeated crystallisation. 
With phenylhydrazine in cold acetic acid it  gives
2-methylglucosephenylhydrazone, m. p. 177°, whereas 
in hot solution glucosephenylosazone, m. p. 205°, is 
produced. H . W r e n .

Acetone [isopropy lidene] co m p o u n d s of the  
sugars an d  th e ir  deriva tives. XVII. C onver
sion of isop ropy lideneg lucose  in to  a  new  am in o - 
and anhydro-hexose ; acy l m ig ra tio n . H. O h l e  
and R. L ic h t e n s t e in  (Ber., 1930, 6 3 , [BJ, 2905— 
2912).—The action of methyl-alcoholic ammonia on 
o-p-toluenesulphonyl-6-benzoylglucose isopropylidene 
ether proceeds very slowly a t the ordinary tem perature 
and is incomplete after 3 weeks. If  the change is 
interrupted after 14 days, the main products are 1 : 2- 
isopr opylidene idosyl - 6 - am in e p -toluenesulphonate, in. p. 
173—174° (decomp.), [a]'“ —23-49° in water, and a 
nitrogen-free m aterial (see later). Removal of the 
isopropylidene group leaves a material which does not 
give a crystalline phcnyl-hydrazone or -osazone, but 
affords idosyl-G-amine-p-nitrophenylosazo7ie, m. p. 
(indef.) 227° [phenylhydrazine p -toluenesulphonate, 
m. p. 183—184° (decomp.), is incidentally described]. 
With benzoyl chloride in pyridine a t 37°, the p-toluene- 
sulphonate affords tribenzoylidosyl-G-amine isopropyl- 
idene ether, m. p. 192°, [a]“ — 19-30° in chloroform; the 
corresponding acetyl and p-toluenesulphonyl deriv
atives have not been obtained crystalline. Sodium 
nitrite transforms the p-toluenesulphonate into 3 : 6- 
anhydroidose isopropylidene ether, m. p. 105°, [a'Jf,1 
+24-94° in water, hydrolysed by A-sulphuric acid to 
3 : 6-anhydroidose, m. p. 105— 106°, [a]*) +25-36° in 
water. For purposes of comparison the following 
derivatives of dextrose have been prepared : triacetyl- 
glucosyl-G-amine isopropylidene ether, m. p. 86°, [óijjf 
+  18-35° in chloroform, from tsopropylidencglucosyl-
6-amine p-toluenesulphonate, pyridine, and acetic 
anhydride a t 37°; tribenzoylglucosyl-G-amine iso- 
propylidene ether, m. p. 198—199°, [a]'fj —76-43° in 
chloroform; di-p-toluenesulphonylglucosyl-G-amine iso- 
propylidene ether, m. p. 172° (decomp.), [a]'D9 -2-54° 
in chloroform; hexabenzoylglucosyl-6-amine, 
<+C6H 5Me), m. p. 188°, [a]]) +22-89° in chloroform.

Acetylation of the nitrogen-free syrup (see above)

yields an  acetyldi-p-toluenesidphonylhexose isopropyl
idene ether, m. p. 112°,. [ajg —28-76°, which is not 
identical with 3-acetyl-5: 6-di-p-toluenesulphonyl- 
glucose isopropylidene ether. I t  is remarkably 
resistant to  dilute mineral acid. I ts  constitution is 
not established, bu t its formation is. accompanied by 
the wandering of a p-toluenesulphonyl group.

H. W r e n .
R in g  s tru c tu re  of m ethy lg lucodesoside . P. A.

L e v e n e  and L. A. M ik e s k a  (J. Biol. Chem., 1930, 
88, 791—798; cf. Bergmann and Breuers, A., 1929, 
797).—2-Deoxy-d-glucoso (glucodesoside ; cf. Berg
mann, Schotte, and Lechinsky, A., 1922, i, 227) was 
oxidised according to the method of Goebel (A., 1927, 
647) to  yield 2-deoxy-d-gluconic acid, CbH i2Og, m. p. 
145°, [oc]n +2-4° in water (barium salt), converted 
in aqueous solution a t  100° into the lactone, m. p. 
95—97°, [a]“ +68-0° in water, which when m ethyl
ated with methyl iodide and silver oxide yields 
trimethyl-d-glucodesonolactone, m. p. 62°, [a]“ +21-5° 
in benzene. Methyl-2-deoxy-d-glucoside (Bergmann, 
Schotte, and Lechinsky, loc. cit.) was m ethylated 
with methyl sulphate and sodium hydroxide to 
yield trimetliyl-d-methylglucodesosidc, b. p. 86—90°/
0-35 mm., [a] * varying from + 64°to  + 97° in chloroform 
from which trimethyl-d-glucodesose, m. p. 58—61°, 
[°0d +59-5° to  +33-1° in water, was obtained by 
treatm ent with 0-LV-hydrochloric acid a t 100°. 
Trimethyl-d-glucodesonic acid (barium  salt, [a]f; 
+  18-1° in water), obtained from the last compound 
by oxidation by the method of Goebel, yields a 
lactone, b. p. about 137°/0-02 mm., [a]„ +87-5° 
in  chloroform, [a]" +88-2° in benzene. From the 
non-identity of these two trimethyl-d-glucodesonic 
lactones it  is concluded th a t as the one formed by 
direct m éthylation of d-desonolactone probably has 
the 1 : 4 ring structure, a 1 : 5 ring structure is to be 
assigned to  the other and therefore to the 2-deoxy- 
glucoside from which it  was formed. The instability 
of this compound is therefore to be attributed, not 
to its possessing a furanose structure, bu t to the 
reduced state of carbon atom 2. W. O. K e r m a c k .

a-d-G ulose ca lc iu m  ch lo ride , i ts  ro ta tio n  and  
m u ta ro ta tio n  in  aqueous so lu tion . H. I. I s b e l l  
(Bur. Stand. J . Res., 1930, 5, 741—755).—The solu
tion of crude d-gulose from reduction of gulonolactone 
(Fischer and Stahel, A., 1891, 667) is purified through 
the phenylhydrazone (cf., Blanksma and van Eken- 
stein, A., 1908, i, 951) ; treatm ent of the pure syrup 
so obtained with calcium chloride affords a-d-gulose 
calcium chloride (+ H ,0 ) , decomp. 205°, initial [a]„ 
+37-7° (by extrapolation), m utarotation constant 
¿Y+&2, 0-0193, equilibrium [a]“ — 15-4°+0-78c
(c=concentration in g. per 100 c.c.).

Calcium chloride is rapidly and quantitatively 
removed from solutions of the above compound by 
means of silver oxalate, and the resulting solution 
of d-gulose gives the following values for the pure 
sugar : initial [a]]] +61-6° (by extrapolation), jk1
+A2 0-0206 (cf. the value found for d-mannose,
0-019, by Dale, A., 1929, 1280), equilibrium [a]g 
—26-4°. The last value is not appreciably altered 
by variations in the concentration of the sugar itself, 
although the equilibrium rotation of the calcium 
chloride compound is greatly altered by variations
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in concentration (cf. the equation above, which may 
be modified to express the equilibrium rotation of 
d-gulose in presence of calcium chloride to [a]“ 
—26-4°+3-73m, where m = g . of anhydrous calcium 
chloride per 100 c.c. of solution) ; concentrated solu
tions of the compound on dilution with water show a 
m utation ra te approximately equal to th a t of d-gulose. 
A different equilibrium is reached in alcoholic solution.

R . Ch i l d .
In d iv id u a litie s  of an h y d ro fru c to se  an d  d i

fru c to se  anhydride . R. F. J a c k s o n  and S. M. 
G o e r g e n  (Bur. Stand. J .  Res., 1930, 5, 733—734).— 
Difructose anhydride, m. p. 162— 164° (A., 1929, 
1280) has the mol. wt. required for a double hexose 
molecule, and is thus not identical with the anhydro
fructose of Irvine and Stevenson (A., 1929, 1046) ; the 
la tter is deliquescent, whilst the former will crystallise 
from aqueous solutions a t the ordinary temperature.

R . Ch i l d .
M odel e x p e rim en ts  b ased  on th e  th eo ry  of 

alcoholic fe rm en ta tio n . I I I .  D e g rad a tio n  of 
a-d i/.sopropylidenefructose su lp h ate . H. O h l e  
and G. C o u t sic o s  (Ber., 1930, 63, [B], 2912—2927 ; 
cf. A., 1929, 913; 1930, 70).—The constitution of

u  c a t /O C (O H )-C H 2-0-SO.K 
the potassium salt, 2'\Q.Qp{*Q|q^QQ ) >
obtained by the oxidation of p-diisopropylidene- 
fructose hydrogen 1-sulphate by potassium perman
ganate in neutral, aqueous solution is confirmed by 
determination as the basic lead salt of glycollic 
acid produced by its hydrolysis. The observations 
are extended to •potassium diisopropylidenefrudose
3-sulphate, C ,2H 19O9SK,0-5H2O, decomp, about 165°, 
[<x]fî —124-3° in water, which causes alcohol to 
gelatinise m arkedly; the corresponding sodium salt 
(-(-H20), decomp, about 170°, has [a]“ —128-3° 
in water. The oxidation graph shows th a t the 
substance is completely degraded to optically in
active compounds when 12 atoms of oxygen are 
used. The graph of hydrolysis shows th a t the 
maximum possibility of isolating intermediate pro
ducts containing sulphur occurs when 6 atoms of 
oxygen are used, and under these conditions, the potass
ium  salt (I), ^ ^ C(0H)-CH(0-S03Tq-CH(C02K)2,
prisms (+ 3 H 20)," Ja]g —1-7)8°, or long needles,
4-5H20 , [aj[? —2-72°, is obtained. I t  is decomposed 
by dilute mineral acid into acetone, sulphuric acid, 
methylglyoxal, glycollic acid, and carbon dioxide. 
Partial hydrolysis of potassium a-dii'sopropylidene- 
fructose 3-sulpliate affords potassium a-isopropyl- 
idene-fructose 3-sulphate, decomp, about 150°, [#jg 
—112° in water (corresponding sodium salt, decomp. 
140°, [a]¡5 —118-6° in water). When oxidised with 
5 atoms of oxygen it yields large amounts of the 
tripotassium salt I  (see above) and smaller quantities

of the fructuronate I I  (+ 4 H 20), 
[a]g —45-68° in water, which is 
hydrolysed to acetone, carbon 
dioxide, and sulphuric acid. The 
oxidation graph of 0-diisopropyl- 
idenefructose resembles in some 
respects th a t  of the corresponding
1-sulphate and indicates a pos-

CMe2< o '. £ 5 i
S 03K -0

(II.)

sibility of isolating intermediate compounds by use

of 6 atoms of oxygen. Since an optically inactive 
product is not obtained when 12 atoms of oxygen 
are employed, it appears th a t a portion of the liber
ated acetone m ust be oxidised. This is also the case 
with a-dnsopropylidenefructose, with which also 
the reproducible scattering of the experimental values 
around the graph indicates the production of a series 
of intermediate compounds formed along different 
lines, some of which are closed by the introduction 
of the sulphuric acid residue. a-isoPropylidene- 
fructose with 2—9 atoms of oxygen appears mainly 
to suffer direct conversion into acetone, carbon 
dioxide, and water w ithout marked accumulation 
of intermediate compounds.

The selective influence of the sulphuric acid residue 
is most apparent in the case of a-isopropylidenefructose 
and its 3-sulphate, and obviously depends on its 
proximity to the masked ketonic group, the hydrate 
form of which is stabilised by the strongly electro
negative character of the acid residue. This stabilis
ation strengthens the union of the acetone residue 
and thus withdraws the upper half of the molecule 
from attack by the oxidising agent. The conclusion 
is reached th a t degradation of dextrose in the sense 
of Neuberg’s fermentation scheme is possible only 
by a detour through lamilose. H. W r e n .

A ction  of m e rc u ry  sa lts  on acetohalogeno- 
su g a rs . IV. D irec t p re p a ra tio n  of a lky lb iosides 
of th e  a-series. G. Z e m p l Idn and A. G e r e c s  (Ber., 
1930, 63, [£], 2720—2729; cf. A., 1929, 683; 1930, 
456, 1167).—Re-examination of the action of mercuric 
acetate and ethyl alcohol on acetobromocellobiose 
in benzene shows th a t a-ethylcellobioside hepta- 
acetate is obtained with certainty when about 100% 
excess of ethyl alcohol is used; with a 200% excess 
the product is reasonably homogeneous, but the 
yield is unsatisfactory. The reducing power of the 
products increases sharply when more than about 
a 300% excess of ethyl alcohol is used, and with 
between 300 and 400% excess there is marked trans
ition to the production of the |3-form. W ith iso- 
propyl alcohol a-isopropylcellobioside hepta-acetate 
is obtained in good yield and excellent optical purity 
by the use of a 40—200% excess of the alcohol; with 
increase in the am ount of the alcohol a maximum 
in the reducing power of the product is observed. 
W ith w-propyl, w-butyl, isobutyl, sec.-butyl, sec.- 
amyl, w-hexyl, and (3-phenylethyl alcohols the highest 
observed specific rotation of the a-forms is attained 
with an approximate excess of 100% of the alcohol. 
For the production of the p-alkylcellobioside hepta- 
acetates a large excess of the requisite alcohol is 
advisable. W ith the lower members it is advantage
ous to use alcohol as solvent, whereby completely 
non-reducing products which are optically homogen
eous only after repeated crystallisation are obtained. 
In  benzene the m ajority of the P-alkylcellobioside 
hepta-acetates can be obtained provided th a t a 
sufficiently large excess of the alcohol is used. They 
m ay also be prepared from acetobromocellobiose in 
the necessary alcohol or in benzene with the aid of 
mercury cyanide, which is not very successful in 
the production of the a-compounds. The following 
a-alkylcellobioside hepta-acetates are described. The
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rotations are the highest observed, all being measured 
in chloroform : ethyl, [a ]g  +57-23°; n-propyl,
[®]n +58-79°; isopropyl, [a]“ +59-29°; n -butyl, 
m. p. 172°, [a]'“  +52-40°; iso butyl, m. p. 174°, [a]'!,1 
+45-51°; sec.-butyl, m. p. 193°, [ a ]“  +55-76°; sec.- 
amyl, m. p. 193°, [a ]“  +52-23°; n-hexyl, m. p. 182°, 
[a jí] +53-42°; fi-phenylethyl, m .p . 207°, [a]';,1 +54-16°. 
The following (3-alkylcellobioside hepta-acetates are 
described: methyl, [oe]f; —25-0°; isopropyl, [ a jg
-2 2 -7 °; n-bulyi, [ajf,1 -24 -60°; isobutyl, [«]{? 
—23-04°; sec.-butyl, [a]f{ —23-20°; hexyl, [a jf i 
—24-37°; ¡3-phenylethyl, [a ]g  —25-28°.

H . W r e n .
P re p a ra tio n  an d  m . p. of [3-maltose anhy d rid e .

J. G i l l i s  (Natuurwetensch. Tijds., 1930, 12, 193— 
199).—Contrary to the results obtained by de Bruyn 
and van Leent (A., 1895, i, 7), (3-maltose hydrate 
may be dehydrated below 100° in a  vacuum ; the 
m.-p. curves show th a t the anhydride melts a t  108°, 
and the hydrated form a t 102—103°. The product 
obtained by de Bruyn and van Leent is probably 
a supercooled mixture of about 56% of 3- and 46% of 
a-maltose. S. I. L e v y .

T h io -su g a rs  an d  th e ir  deriva tives. XV. 
N atu re  of th e  su g a rs  of m u s ta rd  oil g lucosides.
W . S c h n e i d e r , H. F i s c h e r , and W. S p e c h t  (Ber., 
1930, 63, [5], 2787—2793; cf. A., 1929, 913).— 
Aqueous solutions of sinigrin are smoothly and 
rapidly decomposed by silver n itrate in presence of 
barium or silver carbonate (to neutralise the liber
ated nitric acid) in accordance with the equation 
C10H 18O9NS2K + H 2O+2AgNO3 — C4H 50 4NS2Ag, 
+ C 6É 12Ó6+ K N 0 3+ H N 0 3. The liberated dex
trose exhibits downward m utarotation attaining 
the equilibrium value, [a]|J +53-3°. Similar results 
are obtained with sinalbin. Precisely analogous 
results are obtained when mercury salts are used 
with the glucosides, thus apparently confirming the 
conclusion of Wrede (A., 1923, i, 589) th a t these are 
a-glucosides. Since, however, a-glucose is liberated 
by the action of silver n itrate in presence or absence 
of barium carbonate on the sodium compound of 
(3-glucothiose, it appears th a t in all cases the reaction 
is accompanied by a Walden inversion and th a t the 
glucosides are (3-compounds. Experimental con
firmation of this view is found in the production of 
octa-acetyl-(3[3-diglucosyl disulphide, m. p. 142—143°, 
[*]“ -158-7° in s-tetrachloroethane (cf. A., 1928, 
872) from sinigrin and O-lA-aqueous sodium hydr
oxide with subsequent treatm ent of the neutralised 
solution with iodine, evaporation to dryness, and 
treatm ent of the residue with pyridine and acetic 
anhydride. H. W r e n .

C hellol glucoside. P. F a n t l  a n d  S . I .  S a l e m  
(Biochem. Z„ 1930,226,166—179).—Kellin, C14H 120 5, 
the supposed glucoside of Am m i Visna-ga (A., 1897, 
1041), is not a single substance. Alcoholic extraction 
of the seeds (in the absence of lime) gave [3-d-chellol 
glucoside, C19H20O10,2H2O, m. p. 175°, a?! -31-88°, 
containing one methoxvl group and giving a tetra - 
acetyl derivative, m. p. 153°. Hydrolysis of the 
glucoside with hydrochloric acid gave dextrose and 
chellol, C13H 10O5, m. p. 179°, which contains one 
niethoxyl group and gives a monoacetyl derivative,

m. p. 105°. Hydrolysis of the glucoside with dilute 
alkalis gave (3-d-glucosidoglyeollie acid, C8H 140 8, 
m. p. 163°, together with a substance, Cu H 10O4, 
m. p. 111° (methyl derivative, m. p. 136—137°; 
benzoyl derivative, m. p. 115°; oxime, m. p. 144°).

P. W. Clutterbuck.
N a tu ra l  g lucosides. II. C o n stitu tio n  of 

æ sculin . F. S. H. H e a d  and A. R o b e r tso n  (J.C.S., 
1930, 2434—2444; cf. Glaser and Kraus, A., 1923, 
i, 820).—Prolonged treatm ent of æsculin with methyl 
iodide in presence of acetone and potassium carbonate 
affords l-0-meihylœsculin (+ 2 H 20), m. p. 230° 
(decomp.), hydrolysed by 5%  sulphuric acid to 
7-0-methylæsculetin, m. p. 185° (Tiemann and Will,
A., 1883, 199; Bargellini and Monti, A., 1915, i, 
84). This is converted by treatm ent with ethyl 
iodide in presence of acetone and potassium carbonate 
into 1 -methoxy-G-ethoxycoumarin, m. p. 120°, which 
on repeated treatm ent with methyl sulphate and 
20% sodium hydroxide solution gives the methyl 
ester, m. p. 80°, of 2 : 4-dimethoxy-5-ethoxycinnamic 
acid. When this acid is heated it  passes (at 117— 
118°) into a yellow solid, m. p. 128°, which when 
kept ill contact with benzene reverts to the original 
colourless form. 5-Nitro-2-ethoxyanisole is reduced 
by aqueous sodium sulphide to the corresponding 
amine, convertible by the usual method into 3- 
methoxy-4-ethoxyphenol, m. p. 58°. When a solution 
of this in ether containing hydrogen and zinc cyanides 
is saturated with hydrogen chloride and the resulting 
product hydrolysed, '2-hydroxy A-methoxy-5-ethoxy- 
benzaldehyde, m. p. 112—113°, is obtained. Méthyl
ation of this with methyl iodide in presence of acetone 
and potassium carbonate affords 2 : 4-dimethoxy-5- 
ethoxybenzaldchyde, m. p. 110°, which could not be 
converted into the above cinnamic acid bu t into a 
pale yellow modification, m. p. 132— 133°, by con
densation with malonic acid in presence of pyridine 
and a small am ount of piperidine. Oxidation of 
both cinnamic acids with aqueous potassium per
manganate in acetone furnishes the above dimethoxy- 
ethoxybenzaldehyde, which is oxidised further to 
2 : 4-dimethoxy-ô-ethoxy benzoic acid, m. p. 137°. 7-
Methoxy-6-ethoxycoumarin could not be prepared 
from 2-hydroxy-4-methoxy-5-ethoxybenzaldehyde.

4-Aminoveratrole is converted by the usual method 
into 3 : 4-dimethoxyphenol (+ H 20), m. p. 46°, and 
thence by G atterm ann’s reaction into 2-hydroxy- 
4 : 5-dimethoxybenzaldehyde, m. p. 105°, which is 
m ethylated to asarylaldehyde. Methoxyquinol, m. p. 
89° (lit. 82—84°), affords similarly 2 : 5 -dihydroxy-
4-methoxybenzaldehyde, m. p. 209° (slight decomp.) 
(also m ethylated to asarylaldehyde), which with 
acetic anhydride and sodium acetate a t 120—180° 
gives a small amount of 7-0-methylæsculetin. 
Æsculin, therefore, contains the glucose residue in 
the 6- and not the 7-position as suggested by Glaser 
and Kraus (loc. cit.).

4-Methoxy-3-ethoxyphenol (+ H 20), m. p. 92—93° 
after sintering a t 85°, is converted into '2-hydroxy-
5-methoxy-4-ethoxybenzaldehyde, m. p. 91° (phenyl- 
hydrazone, m. p. 157—158°), and thence by the usual 
methods into 2 : ô-dimelhoxy-4-ethoxy-benzaldehyde, 
m. p. 110°, -benzoic acid, m. p. 130°, and -cinnamic acid, 
m. p. 178—179° after sintering a t 170°. H. B u rto n .
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D ig ita lis  g lucosides. II . D igox igen in , th e  
ag lucone of d igoxin . S. S m i t h  (J.C.S., 1930, 
2478—2482).—When digoxigenin (A., 1930, 583)
[idiacetyl derivative, m. p. 221°, {VJSm +61-3° (all 
rotations are in methyl alcohol)], is heated with 
aqueous-alcoholic sulphuric acid, anhydrodigoxigenin, 
C23H 320 4, m. p. 182°, [a]*, +16-3° (diacetyl deriv- 
ativeTm. p. 199°, [a]&, +38-6°), is obtained. These 
results indicate th a t digoxigenin contains three 
hydroxyl groups; the remaining oxygen atoms are 
present in a  lactone group as shown by hydrolysis 
and titration. Reduction of digoxigenin w ith hydro
gen in presence of palladium-black and 80% alcohol 
affords dihydrodigoxigenin, C23H 360 5, in. p. 215°, 
[«]&( +20-5° (diacetyl derivative, m. p. 222°, [aj&a 
+29-8°), and since digoxigenin gives a red colour 
with alkaline sodium nitroprusside (cf. Jacobs, 
Gustus, and Hoffmann, A., 1926, 430, 1250), i t  is 
probably a  trihydroxy-A ^-unsaturated lactone. 
When digoxigenin is treated  with 10% methyl- 
alcoholic potassium hydroxide solution, isodigoxigemin 
(+ C 5H 5N), m. p. 280°, m. p. (solvent-free) 260° 
(decomp.), [a]“e] +  13-6° [didcetyl derivative, m. p. 
2S0° (all m. p. except this are corr.)], is produced. 
This does no t give Legal’s test, is no t reduced under 
the above conditions, and is converted by successive 
treatm ent with warm 10% sodium hydroxide solution 
and acetic acid into iso<iigoxigeninic acid, C23H 360  6, 
m. p. 228° (decomp.). H. B u r t o n .

D ig ita lin u m  v e ru m . H . K i l i a n i  (Ber., 1930, 
6 3 , [B], 2866—2869).—To avoid the formation of 
ethylated sugars during the hydrolysis of digitalinum 
verum, the ethyl-alcoholic hydrochloric acid is re 
placed by a m ixture of glacial acetic acid, water, 
and concentrated hydrochloric acid (vol. ratio 
35 t 55 10). Digitaligenin is readily isolated in satis
factory' yield, bu t the digitalose could not be caused to 
crystallise. I t  is therefore oxidised with bromine, thus 
giving digitalonolactone (yield 40%) and d-gluconie 
acid isolated as the barium salt. II. W r e n .

C o n stitu tio n  of s ta rc h . C ritic a l rev iew . M. 
Schcen (Bull. Soc. Chim. biol., 1930,12, 1033— 1099).

Action, of h y d ro flu o ric  ac id  on  s ta rc h . B.
H e l f e r i c h ,  A. S t a r k e r ,  and O . P e t e r s  (Annalen, 
1930, 4 8 2 , 183—1S8).—When hydrofluoric acid is 
allowed to  interact with anhydrous potato-starch 
under the conditions described in the case of cellulose 
(cf. A., 1930, 72) amylan, [a]1,] +  145° in water, is 
produced. I t  resembles cellan in all properties 
except th a t it  is precipitated from an aqueous solution 
by alcohol. When heated with acetic anhydride 
and pyridine, an acetyl derivative (C6H 70 5Ac3)z, [«Jg
4-141-5° in  chloroform, results, from which the 
am ylan can readily be regenerated in a state of purity', 
[a]H +144-2° in water, +110° in hy'drofluoric acid. 
Identical treatm ent of anhydrous maltose gives 
maltan, [a];J +145° (acetyl derivative, [a]]] +141-3° 
in chloroform), indistinguishable in all its properties 
from amylan. Mercerised cotton has [a]g + 1 - 2 ° ,  
+0-4° in hydrofluoric acid, as lias raw cotton.

H. A. P ig g o t t .
S u p p o sed  d ep o ly m erisa tio n  of g lycogen. E. 

B e r n e r  (Ber., 1930, 6 3 , [B], 2760—2764; cf. A., 
1930, 1025).—Gh'cogen, [ajg +194-5°, ash content

less than  0-02%, causes depressions of the f. p. of 
water which become smaller as the substance is more 
completely- dried, thus indicating the probable pres
ence of alcohol. Complete dehydration of glycogen 
requires heating a t 100—110°/vac. Dried glycogen 
precipitated by alcohol from solutions in anhydrous 
solvents such as acetamide, formamide, and ethydene 
glycol retains the substances, the am ount of amide 
depending on th a t of alcohol employed. The pre
cipitates lose alcohol slowly over calcium chloride in a 
vacuum ; when exposed to air the loss is more rapid, 
owing to  the absorption of atmospheric moisture. 
Cryoscopic: determinations of the mol. wt. of the 
glycogen precipitates in  water gives values corre
sponding with those observed by Reilly, Pringsheim, 
and Donovan (A., 1930, S95). Analysis discloses the 
presence of amide and alcohol in am ount sufficient to 
explain the low values. Addition of alcohol to solu
tions of glycogen in ethylene gly'col yields a product 
giving, after desiccation for 2 days, a high depression 
of the f. p. I t  contains 9-4% of alcohol. The 
observation of Reilly, Pringsheim, and Donovan (Joe. 
cit.) th a t its aqueous solution exhibits opalescence and 
gives the same colorations with iodine as pure glycogen 
solutions is in harmony' with the author’s view th a t 
depolymerisation has not occurred. H . Ween .

C o nstitu tion  of ce llu lose n i tra te s  a n d  ace ta tes  
an d  th e ir  p a ssa g e  to  collo idal film . J . J . T r i l l a t . 
—See this vol., 27.

C ellulose x an th a te . II I . T. L i e s e r  (Annalen, 
1930, 4 8 3 , 132—139).—Treatm ent of methylcellulose 
(A., 1929, 799) -with a m ixture of acetic acid and 
anhydride containing sulphuric acid a t 25—30° for 
7—20 day's gives about 50% of cellobiose octa-acetate, 
indicating th a t some of the glucose anhydride units in 
the original product are not m ethylated. No methyl- 
cellobiose acetate could be detected; it  is probably 
decomposed during acetolysis. II. B u r t o n .

L ign in  an d  cellulose. XV. L ign in  a n d  n i tro 
gen  dioxide. K . F r e u d e n b e r o  and W. D u r r  
(Ber., 1930, 6 3 , [B], 2713—2720).—Lignin reacts very 
rapidly with gaseous nitrogen dioxide and, after a 
short period, the initial absorption is succeeded by' 
evolution of nitric oxide due to  a secondary' oxidation. 
W ith methyl-lignin only the initial, rapid absorption 
is observed. During the reaction the lignin becomes 
partly  demethylated with production of methyl 
alcohol. The observations are most readily' explained 
on the assumption th a t substitution has occurred. 
Under favourable conditions the ratio of nitrogen 
introduced to  original aromatic methoxyd approaches 
1 :1 .  Double linkings are not involved to  an  impor
ta n t extent, since nitrolignin and nitromethyl-lignin 
can be brominated and bromometkyd-lignin can be 
nitrated. Loss of m ethyl alcohol from lignin or

(i.) (ii.) (iii.)
methyl-lignin is considered due to  addition of nitrogen 
dioxide, yielding the compound I, which in part loses
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nitric acid to give the substance I I  and in part 
eliminates m ethyl nitrite giving a quinol derivative 
passing into the nitrophenol II I .

Dehydroclivallin is very violently attacked by 
nitrogen dioxide owing to  the presence of free phenolic 
hydroxyl groups. I ts  dimethyl ether resembles lignin 
in being n itrated  with loss of about 2%  of methyl as 
methyl alcohol. Veratric acid is n itrated  with 
production of traces of methyl alcohol, and veratryl- 
cellulose behaves similarly. H. W r e n .

Tw o sy n th eses  of h ep tam e th y len e im in e . A. 
M ü l l e r  and P. B l e i e r  (Monatsh., 1930, 5 6 , 391— 
406).—Reduction of suberoneisooxime (a-ketohepta- 
inethyleneimine) with sodium and alcohol (cf. A., 
1929, 194.) affords 1*5% of the theoretical am ount of 
slightly impure heptamethyleneimine, b. p. 162—164°, 
di 0-869, 1-5262 (chloroauraie, m. p. 188° after
sintering a t 173° and slight decomp, at 183—185°; 
picrate, m. p. 147—148°), together with high-boiling 
products. Oxidation of id-benzoylheptamclhylene- 
imine, b. p. 196—197°/13 mm., w ith aqueous potass
ium permanganate a t about 65° furnishes 41-3% of
S-benzamido-?i-heptoic acid, dimorphous, m. p. 86° 
and 90° (lit. 81—82°), prepared also, by Zemplen and 
Csiirös’ method (A., 1929, 1283) and by benzoylating
i-amino-n-heptoic acid [hydrochloride, m. p. 112° 
(lit. 97—99°)]. The last-named acid is obtained when 
suberoneisooxime is heated with 20%hvdrochloric acid 
at 150°.

Hydrolysis of the reaction product from avj-dibröino- 
M-heptanc and p-toluenesulphonamide in presence of 
alcoholic potassium hydroxide w ith hydrochloric acid 
at 160° yields slightly impure heptamethyleneimine 
(0-8% yield) and aTj-diamino-Jirheptane.

Improved methods of preparation of suberic acid, 
suberone, and suberoneisooxime are given. All m. p. 
are corr. H .  B u r t o n .

A sy m m etric  n itro g en  a to m . LV III. D ecom 
position  of active an d  inac tive  q u a te rn a ry  
am m o n iu m  n itra te s  u n d e r  th e  influence of 
am in es ; so lvate  fo rm a tio n  by  a m m o n iu m  sa lts . 
E , W e d e k i n d  and F. F e i s t e l  (Ber., 1930, 6 3 , [£], 
2743—2753; cf. Wedekind and Uthe, A., 1925, i, 
536,1059).—Examination by the conductivity method 
of a number of quaternary ammonium halides and the 
corresponding nitrates shows th a t the halides which 
are stable in chloroform solution are stable also after 
addition of aniline. Decomposition of the halides 
takes place only if a phenyl or benzyl or an allyl 
group is present. W ith phenylmethylallylammonium 
nitrate decomposition occurs in chloroform in presence 
of aniline or methylanilirie, bu t not of diracthyl- 
amline, the secondary base having the more profound 
influence. Triethylamine and methylethylaniline are 
ineffective. The action of the various bases is shown 
by the half period in minutes for drop in activity and 
mean velocity coefficient as deduced from the con
ductiv ity : fsoamylamine, 25, 0-0182 : isobutylaminc, 
45, 0-0072 ; w-propylamine, 47, 0-0065 ; n-butylamine, 
SS, 0-0064 ; benzylamine, 90, 0-0037 ; aniline, 250, 
0-0032; diethylamine, 26, 0-0259 : benzylethylamine, 
4_, 0 - 0 1 / 6 dibenzvlamine, SO, 0-0077 ; methylaniline, 
90,0077; ethylanUine, 150, 0055 : benzvlaniline, 195, 
0-0014; diphenylamine, cc. Confirmation of the

hypothesis th a t reaction occurs in  accordance with the 
scheme N R 1R 2R 3R 4 -N03+H-NHX==NR HI2!!3+  
R 4,N H N -f-H N 03, 48 found in the isolation of p-tolu- 
idine nitrate, decomp. 199°, from phenylmethylallyl- 
ammonium n itrate in molten p-toluidino. The pos
sible preliminary formation of solvates is examined by 
placing weighed amounts of amine, nitrate, and amine 
-f-nitrate in a high vacuum a t a tem perature not 
exceeding 36° until the solvent is removed, and then 
raising the tem perature in stages until, a t 111°, con
stancy in  weight is observed. A final weight lower than 
the original weight (owing to removal of volatile bases 
formed as shown above) is observed with those nitrates 
which are known by the decrease in conductivity to 
decompose in chloroform solution after addition of 
aniline. The method does not indicate solvate 
formation with tertiary  bases. Further evidence of 
solvate formation is deduced from measurements of 
specific rotation, the lowest values being, observed in 
“ indifferent ” solvents, the  highest in those which 
cause decomposition. In  indifferent media the specific 
rotation is affected slightly by variation in concen
tration, bu t shows great dependence thereon in 
“ active ” solvents. Cryoscopie measurements of the 
mol. wt. of phenyibcnzylmethylallylammonium 
nitrate in bromoform show only th a t the salt is 
associated in this medium. In  p-toluidine decomposi
tion of the n itrate appears to  occur, a constant 
minimum value being reached when the solution has 
been preheated a t 45—50° for a lengthy period. 
W ith the non-decomposing phenyldimethylethyl- 
ammonium perchlorate in p-toluidine, the apparent 
mol. w t. diminishes with increasing concentration, 
thus indicating solvate formation. H . W r e n .

P u re ly  a lip h a tic  sf rep fo p en tam eth in e  dyes.
W. K o n i g  and W. R e g n e r  (Ber., 1930, 6 3 , [B\, 
2823—2827; cf. A., 1926, 522).—c-Methylanilino- 
pentadienal is converted by dimethylaminc in 
presence of alcohol and perchloric acid into methyl
aniline and cLz-tetramethyldiaminopentamethinium per
chlorate, m. p. 165°, obtained similarly from ethyl- 
anilino- or tetrahydroquinolino-pentadienal; i t  may 
be prepared in poor yield and accompanied by much 
other substance by addition of dimethylaminc followed 
by perchloric acid to  a mixture of piperidine and 
cyanogen bromide in alcohol and ether. as-Dipiper- 
idinopentamethinium perchlorate, m. p. 111°, is 
described. The new compounds give yellowish-green 
solutions in water or alcohol and give shades on 
mordanted cotton similar to those of auramine G. The 
absorption curves of the aliphatic dyes are nearly 
identical with one another. The shades' on cotton arc 
as fast to  light as those of the auramines and superior 
in resistance to  acids and alkalis. The solid com
pounds exhibit very marked luminescence when 
exposed to  the Hanau lamp. H. W r e n .

R eac tio n  of choline an d  lecith in . J . A. S a n c h e z  
(Semana mdd., 1930, i, 1416).—When heated with 
iodine and sodium hydroxide, choline and lecithin 
(the la tter after saponification with sodium hydroxide) 
afford iodoform. C h e m ic a l  A b s t r a c t s .

G lycine an d  its  n e u tra l  s a lt  add itive  p ro d u c ts . 
J .  V. D u b s k y  and A. R a b a s  (Pub. Fac. Sci. Univ. 
Masaryk, 1930, No. 123, 1—-IS).—The zinc salt of
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glycine, ZnXa,2HX,4H?0  (X==NH2-CH2-G02) (cf. 
K raut, A., 1892, 294), is hydrolysed under special 
conditions to  the normal salt, ZnX2,H20 , decomp. 
319°, a neutral -salt, ZnX2,3HX,H20 , decomp. 245°, 
being simultaneously produced. The following 
neutral salts are described : ZnCl2,2HX,2H20 , m. p. 
100°, decomp. 230°: ZnCl,,3HX,2H„0, decomp. 228°; 
ZnBr„2HX,2H„0, m. p. 98°, decomp. 336?; 
ZnS0“4,HX,5H20 , m. p. 82°. decomp. 320°; 
CuC1„CuX2,2H90 , decomp. 195°; CuC12,CuX2,HC1, 
decomp. 190°;“ CuC12,(HC1,HX)2,2H20 , m. p. 96°, 
decomp. 120°. Analogous compounds with cobalt, 
nickel, or stannic chlorides were not obtained.

R . C h i l d .
P r e p a r a t i o n  o f  & > - a m in o - a c id s .  B. F l a s c h e n 

t r a g e r . I .  K - B e n z e n e s u l p h o n y l m e t h y l a m i n o -  
u n d e c o i c  a c i d  f r o m  K - u n d e c e n o i c  a c i d .  B.
F l a s c h e n t r a g e r , F. H a l l e , and T. H o s o d a . II. 
D eg rad a tio n  of seb ac ic  ac id  to  8-am inononoic 
ac id  by  th e  Je ffrey s-H o fm an n  m eth o d . B. 
F l a s c h e n t r a g e r  and F. G e b h a r d t . II I . D e g rad 
a tio n  of n o rm a l d ica rb o x y lic  ac id s  of h ig h  m ol. 
w t. to  (o-am ino-acids b y  th e  N aeg e li-C u rtiu s  
m eth o d . D e g rad a tio n  of sebac ic  ac id  to  8- 
am inonono ic  acid. B. F l a s c h e n t r a g e r  and
F. H a l l e . IV. D e g rad a tio n  of «</>-heneicosane- 
d ica rb o x y lic  ac id  to  </>-aminobehenic acid . B. 
F l a s c h e n t r a g e r , B. B l e c h m a n . and F. H a l l e  (Z. 
physiol. Chem., 1930,192, 245—248, 249—252, 253— 
257, 257—263).—I. «--Bromoundecoic acid when heated 
with alcoholic methvlamine a t  90— 110° (under 
pressure) yields K-methiylaminoundecoic acid, m. p. 
136— 137°, which forms K-benzenejadphonylmethyl- 
ammmndecoic acid, m. p. 47—48°.

II . When sebacamic acid is treated  with bromine in 
methyl alcohol followed by sodium methOxide, it 
forms Q-carbomethoxyaminononoic acid. m. p. 77°. 
The la tter when heated with concentrated hydrochloric 
acid furnishes Q-aminononoic acid- hydrochloride, 
which is isolated as 0-benzenesidpho»amidononoic acid, 
m. p. 85°.

I I I .  0-Carbethoxynonoy] chloride when heated with 
sodium azide in xylene yields ethyl Q-carbimido- 
nonoale. The latter when boiled with concentrated 
hydrochloric acid furnishes ethyl Q-aminononoate 
hydrochloride. Hydrolysis of the ester and removal 
of the by-prodiict, carbamido-hW-di-ft-nonoic acid, 
m. p. 158° (corr.), gives 0-aminononoic acid, 
isolated as the benzenesulphonyl compound.

IV. Ethyl hydroyen heneico.sa7iedicarboxyl.ate, m. p.
83-3° (corr.), obtained by heating together in alcohol 
the free acid and the normal ester, yields successively 
by the Naegeli-Curtius method a - carb ethoxyhene icos- 
ane-4>-carboxyl chloride, m. p. 59-9° (corr.); <f>-a7/iino- 
beheiiic acid, m. p. 167° (corr.); <f>-benzenejmlphon- 
amidobehenic acid, m. p. 114-5° (corr.). Carbamido- 
'NN'-di-<f>-behenic acid. m. p. about 110°, is obtained 
a s  by-product. J . H. B i r k i n s h a w .

Ar-A lky la tion  of p -am in o -esters . J .  D e c o j i b e  
(Compt. rend., 1930. 191. 945—947).—Treatm ent of 
P-amino-esters with alkvl iodides causes decomposition 
to  ammonia and a3-unsaturated esters. When an 
equimolecular m ixture of a!3-amino-ester and acet- 
aldehyde is reduced catalytically (Adams) in alcohol,

the ethylamino-ester is obtained together with resinous 
material. The following are prepared : ethyl fi-cthyl- 
aminobutyrate, b. p. 74— 75°/12 mm. (hydrochloride, m. p. 
125°; free acid, m. p. 169— 170°); ethyl \i-cthylamivo- 
hexoate, b. p. 110— lll° /2 0  mm. (hydrochloride, m. p. 
79°); ethyl p-ethyl amino-octoate, b. p. 130— 132°/ 
20 mm. (hydrochloride, m. p. about 60°; free acid, m. p. 
140— 141°). Similar treatm ent of a m ixture of 
butaldehyde and ethyl [3-ethylaminobutyrate gives a 
small amount of ethyl fi-ethylbutt/laminobulyrate, b. p. 
118— 119715 mm.

Ethyl p-aminobutyrate has b. p. 68—69°/17 mm., 
and not 82°/20 mm., as previously reported (A., 1930,
328). ' H. B u r t o n .

S y n th es is  of i/Z-aspartic acid . M. >S. D tjnn and
B. W. S m a r t  (J. Biol. Chem., 1930, 89, 41—50).— 
Ethyl sodiophthalimidomalonate (conveniently pre
pared by the action of sodium on ethyl phthalimido- 
malonate in boiling toluene) was condensed with ethyl 
chloroacetate to give ethyl ethane-x-pMhalimidddt&.$- 
tricarboxylate, which was hydrolysed with aqueous- 
alcoholic hydrochloric acid to  tZZ-aspartic acid (33%) 
together with a small am ount of glycine. p-Chloro- 
propionitrile and other halogen compounds (except 
trimethylene bromide) failed to  condense with ethyl 
sodiophthalimidomalonate. C. R. H a r i n g t o n .

R eduction  of cystine  in  liq u id  a m m o n ia  by  
m e ta llic  sod ium . V. d u  V i g n e a u d , L. F. A ud- 
r i e t h , and H. S. C o r in g  (J. Amer. Chem. Soc., 1930, 
52, 4500—'1504).—Cystine (1 mol.) is reduced to 
cysteine when a solution in liquid ammonia is treated 
with sodium (4 atoms). The resulting solution is 
evaporated, the residue extracted with alcoholic 
hydrochloric acid, the cysteine hydrochloride crystall
ised from 20% hydrochloric acid, and then decomposed 
with ammonia in alcohol, whereby practically pure 
cysteine is obtained. Treatm ent of the liquid 
ammonia solution with benzyl chloride affords 
a-amino-p-benzylthiolpropionic acid. H. B u r t o n .

R eduction  of /-cystine  to  /-cysteine. E.
G e b a u e r - F u l n e c .g  (J. Amer. Chem. Soc., 1930, 52, 
4610—4611).—Cystine is reduced by 1— 1-5 parts of 
aluminium amalgam (Wislicenus, A., 1896, i, 671) in 
carbon dioxide-free aqueous solution to  Z-cysteine, 
which is isolated in the usual manner. H. B u r t o n .

A ction  of a lk a li on cystine  a n d  cysteine.
H. T. Cl a r k e  and J . M. I n o u y e  (J. Biol. Chem., 1930, 
89. 399—419).—When cystine or cysteine is boiled in 
alkaline solution in presence of lead acetate and of 
phenylhydrazine or of phenylhvdrazine-4-carboxylic 
acid, the phenylhydrazone or p-carboxyphenyl- 
hydrazone (m. p. 259°) of pyruvic acid is formed in a 
yield of about 60% from cystine and 80% from cysteine. 
Pyruvic acid given an orange colour when warmed with 
salicylaldehyde in alkaline solution; the same colour 
is obtained by interaction of salicylaldehyde with 
alkaline solutions of cystine, cysteine, ap-dibromo- 
propionic acid, and p-chlorolactic acid. When boiled 
in alkaline solution in presence of lead cystine yields 
75% (larger amounts in presence of reducing agents, 
e.g., stannite and arsenite) and cysteine the whole of 
its sulphur as sulphide; the remainder of the cystine
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sulphur appears as thiosulphatc. Deamination of 
cystine tends to  lag behind desulphurisation.

C. R. H a r in g t o n .
O ptical ro ta tio n  of J-cystine. G. T o e n n ie s  and 

T. F. L a v in e  (J. Biol. Chem., 1930, 89, 153— 166).— 
Cystine, after careful purification by fractional pre
cipitation, has, in 1% solution in iV-hydrochloric acid, 
[«Own -241-87° ±0-15° and [a]“  -205-1° ±0-2°. Over 
the tem perature range 20—30° the relationships, 
[«]&, -  (2-431#—312-37) ±0-2° and [#]'„ — (2-06H— 
264-84) ±0-2° hold good. C. R. H a r in g t o n .

Ar-C arb o m eth o x y fo rm am id e . I. J .  R j n k e s
(Rec. trav. chim., 1930, 49, 1126).—When methyl 
carbamate is refluxed with 100% formic acid and the 
product is distilled a t 90° in a vacuum JV-carbo- 
methoxyformamide, identical with the product ob
tained by ozonolysis of methyl styrylcarbam ate (A., 
1929, 1296), is obtained. J . W. B a k e r .

A ction of m a g n e s iu m  e th y l b ro m id e  on ch loro- 
acetd ie thy lam ide . S. P. T i (Compt. rend., 1930, 
191, 943—945).—Decomposition of the reaction 
product from chloroacetdiethylamide (1 mol.) and 
magnesium ;ethyl bromide (3 mols.) with alkali
furnishes diethylamine, 20% of a -d ie th yla m in o -a - 
ethylbutyl alcohol, b. p. 90°/18 mm. [p ierate, m. p. 99°; 
I'M oroplalinate, m. p. 140—141°; acetate, b. p. 97— 
98°/13 mm. (p icra te , m. p. 130— 131°)], together with 
small amounts of an unsaturated bam , C]0H21N, b. p. 
169° (p icra te , m. p. 74°; ch lo ro p la liv ate , m. p. 142— 
143°), diethylaminoaeetdiethylamide, b. p. 125— 126°/ 
20 mm. [picrate, m. p. 121° (lit. 133°); chloro plalin ate, 
m. p .  164— 165°], and a basic com pound, C16HM0 2N2, 
b. p. 160—162°/14mm. H. B u r t o n .

D erivatives of d i-asp a rag in e . II. S. B e r l i n -
go zzi and G. Ca r o b b i  (Gazzetta, 1930, 6 0 , 573—582; 
cf. A., 1928, 158).—Although it has not been found 
possible to  prepare the racemic modification of 
asparagine, such modifications are obtainable for 
various derivatives of asparagine. Chloroaeetyl- 
d(or Z)-asparagine, m. p. 150°, da 1-538, foi-ms mono
clinic crystals, a : h : c—0-7876 : 1 : 0-4281, 96° 22'.
Chioroacetyl-<\\-asparOgine, m. p. 105°, d'5 1-560, forms 
triclinic (pinacoidal) crystals (+ H ,0 ) ,  a ■ b • c =  
0-9068 : 1 : 0-8617, a 63° 29', ¡3 113° 20', y  117°15'. 
Benzoyl-<\\-asparagine, m. p. 184°, dn 1-433, forms 
monoclinic crystals, a : b : c=0-8865 : 1 : 0-5929, p 
»2 12'. Benzenesulphonyl-d(or 1)-asparagine, m. p. 
163 , du 1*434, forms monoclinic crystals, a : b : c =  
0-/557 : 1 :0-7105, 104° 42', and is optically inactive
as sodium salt in aqueous solution. Benzenesulphonnl- 
dl-asparagine, m. p. 172°, du 1-559, forms monoclinic 
crystals. T H p 0PE<

A dipheptadecylam ic acid and sebacheptade- 
cylam ic acid. B. F i . a s o h e n t r a o e r  and H L a c h -  
m a n n  (Z. physiol. Chem., 1930, 192, 268—273).— 
Heptadecylamine hydrochloride, m. p. 163° (corr.), is 
converted into the following compounds; heptadeci/l-
am ine; heptade.cyl carbamate., m. p. 99-o -102*5°;
benzenesulphonylheptadecylamine, m. p. 64-7°; hepta- 
decylamine gluconate, m. p. 140° (decomp.) after 
softening a t 105°; adipheptadecylamic acid, m. p. 

-0 (ethyl ester, m. p. 77—77-5° ; barium salt, decomp.

198°); sebaeheptadecylamic acid, m. p. 115° (ethyl 
ester, m. p. 82°; barium salt, decomp. 204°).

J . H . B ir k in s h a w .
B iuret reaction. II. Di-acid am ides. M. M. 

R is in g ,  J . S: H ic k s ,  and G. A. M o e r k e  (J. Biol. Chem., 
1930, 89, 1—25).—Biuret, malonamide, and oxamide, 
together with certain mono- and s-dialkyl deriv
atives of these amides give the biuret reaction with 
formation of coloured compounds having the general 
formula Na2Cu(amide)2,»H20 . That the copper of 
these compounds is contained in an electronegative 
ionic complex is proved by the fact th a t electrolysis 
of the alkaline solution leads to  the accumulation of 
the colour in the anodic region and only after long 
periods to the cathodic deposition of copper. The 
same applies to  the previously described (A., 1929, 
196) sodium copper diethylbarbiturate, and structural 
formulas are now given which represent the complex 
ions as consisting of copper united by auxiliary 
valencies with the nitrogen atoms of four imide or 
amide groups, respectively; this accounts for the fact 
tha t 4 mols. of imide (loc. cit.) and only 2 mols. of 
diamide take part, in the formation of the coloured 
compounds. By treatm ent of the appropriate amide 
in aqueous solution with sodium hydroxide (4 mols.) 
and cupric acetate (1 mol.) the following compounds 
were obtained : sodmm copper biuret, 
Na2Cu(C2H30 2Hj)2,2H20 ; sodium copper malonamide, 
Na2Cu(C6H,10 2N2)2,2H20 ; sodium, copper oxethylamide, 
Na2Cu(C4H 60 2N2)2,4H20 ; sodium copper oxdiethyl- 
amide, Na2Cu(C6H I0O2N2)2. The last-named com
pound is blue, whilst the hydrated salts are p in k ; those 
of them, however, which lose their water over phos
phoric oxide (e.g., sodium copper oxethylamide) 
become blue during dehydration. Using nickel acet
ate, there was obtained sodmm nickel oxethylamide, 
Na3Ni2C12H 370 1.1N’(J. Malonethylamide, obtained by 
treatm ent of ethyl malonamate with ethylamine, had 
m. p. 122°; it gave the biuret reaction, but the coloured 
product could not be isolated. C. R. H a r i n g t o n .

In teraction  between alkyl G rignard  reagen ts 
and arsenic trichloride. W. J. C. D y k e  and 
W. J . J o n e s  (J.C.S., 1930, 2426—2430).—Magnesium 
alkyl halides react with arsenic trichloride forming 
trialkylarsines; free arsenic is always produced owing 
to the reducing action of the arsine. The paraffin 
formed during the preparation of the Grignard 
reagent can be isolated by shaking the pre-arsine 
fraction in the final distillation with sulphuric acid. 
The following are prepared : trimethylarsine; tri- 
ethylarsine; tri-w-butylarsine; Iriinobulylarsine, b. p.
119°/31 mm., d f  0-9590, ?if, 1-4627; tri-dht-methyl- 
butylarsine, b. p. 160°/28 mm., d f  0-9563, n f  1-4696; 
tri-y-methylbutylarsine, b. p. 167—168°/28 mm., d f  
0-9504, rif 1-4694, and tri-S-methylamylarsine, b. p. 
158— 160°/5 mm., d f  0-9309, nf, 1-4669. The mean 
value for the atomic refractivity of arsenic is cal
culated from these values to bo 11-84 for the D line.

No arsine could be obtained from magnesium tert.- 
butyl chloride. H. B u r t o n .

Boron. II. Action of lith ium  on ethyl- 
am m inoboron trifluoride. C. A. K r a u s  and
E. H. B r o w n  (J. Amer. Chem. Soc., 1930, 52, 4414— 
4418).—Ethylamminoboron trifluoride (A., 1929
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1250) is completely aminolvsed in  ethylamine solution. 
Treatm ent of such a solution ’■with lithium  affords 
h y d r o g e n ,  lithium fluoride, and boron triethylimine, 
BF3+ 3NH2E t+ 3Li= 1  ;5Ha+ 3L iF + B  (NHEt)3.
B o r o n  t r i e t h y l i m in e  is  a  l iq u id  w h ic h  is  v o l a t i le  a t  t h e  
o r d i n a r y  t e m p e r a t u r e  a n d  r e a d i ly  h y d r o ly s e d  b y  w a t e r  
v a p o u r .  H .  B u r t o n .

T in  m e th y l d eriva tives. VI. R eac tion  b e
tw een  ch lo ro fo rm  an d  tin  so d iu m  tr im e th y l in  
liq u id  am m o n ia . C. A. K r a u s  and A. M. N e a l  
(J. Arner. Chem. Soc., 1930, 52, 4426—4433).—Tin 
sodium trim ethyl and chloroform react in liquid 
ammonia forming tin  .trim ethyl and s-di(trimethyl- 
stannyl)ethylene, SnMe3,G'H;CH-SnMe3, b. p. 194— 195°, 
separable by successive treatm ent of an ethereal 
solution of the m ixture with iodine and ammonia 
whereby the tin trim ethyl is precipitated as the com
pound SnMe3I,N H 3. The ethylene derivative is not 
affected by bromine a t the ordinary temperature, but 
in  boiling carbon tetrachloride tin  dimethyl dibromide 
is produced slowly. W ien  treated  w ith sodium in 
liquid ammonia it furnishes methane, sodamide, and a 
mixture of tin  sodium trim ethyl and sodium dimethyl- 
vinylstannide, CH2iCH\SnMe2N a. The last-named 
compound is produced by the action of sodium and 
ammonia on the interm ediately formed trimethyl- 
vinylstannane according to the equation 
CH2:CH-SnMe3+ 2 N a + NH3— >CH4+ N aN H 2+  
CH2;CH'SnMe2Na. Treatm ent of the above mixture 
with m ethyl iodide affords tin  tetraraethyl and tri - 
m ethylvinylstannane; t h e . latter has not been 
obtained pure.

Carbon tetrachloride reacts with sodium tin  tri- 
m ethyl and triethyl forming mainly tin  trim ethyl and 
triethyl, respectively. H. B u r t o n .

T h e rm a l d eco m p o sitio n  of g aseo u s g e rm a n 
iu m  te tra e th y l. R. L. G e d d e s  and E. M a c k ,  jun. 
(J. Arner. Chem. Soc., 1930, 52, 4372-4380).— 
Decomposition of germanium tetraethyl, usually in 
quartz vessels a t 420—450°, is followed by measure
m ent of pressure changes; quartz and pyrex glass 
membrane manometers are used. Tlie reaction is 
almost wholly homogeneous and i s ' unimolecular a t 
pressures above 80 mm. The velocity coefficient 
increases w ith rise of tem perature and in presence of 
0-1—0-2% of oxygen; the ra te  is decreased by carbon 
dioxide, bu t nitrogen, helium, and argon have little 
or no effect. Added hydrogen and ethylene enter into 
hydrogenation and polymerisation reactions, re
spectively. The products formed by the decomposi
tion are germanium and the pyrolysis compounds of 
butane (Hurd and Spence, A., 1930, 58). The re
actions GeEt4— >G e-f 4E t and 2Et— >C4H 10 m ay

ionisable bromine, probably owing to  the tendency of 
formation of the salt (II). Treatm ent of the bromide 
with methyl-alcoholic pyridine furnishes pyridinodi-

E t .Br E t
> A u <  > A u <  : 

E tx B r 'E t

i m  Et"
X

H 20  E t
Br

(I.) (no
ethylgold bromide [AuEt2Br,C5H sN], m. p. 59—60° 
(decomp.; explosive dccomp. a t about 79°), which, 
like the ammino-derivative (loc. cit.), darkens rapidly 
when exposed to  light. W ith ethylenediamine in 
light petroleum, cthylenediaminodicthylgold bromide 
(III), becomes red a t 182° and then decomposes 
gradually, is obtained. Thallous acetylacetone and 
diethylgold bromide in alcohol give diethylgold acetyl
acetone (IV), m. p. 9— 10°, which with bromine in  
carbon tetrachloride regenerates the bromide. T reat
m ent of IV  with sodium iodide in alcohol furnishes

CH2-NH„v 
I 2 -x

E t
i jfAuC

CH2-NH2 E t
( i n . :

Et. O-CMe.
Br > A u ^  >CH 

E ty 0:CMe
(IV .)

occur. H. B u r t o n .

O rg an ic  com p o u n d s of gold . I. D iethy l
g o ld  b ro m id e  an d  d eriva tives. C. S. G i b s o n  and 
J . L. S i m o n s e n  (J.C.S., 1930, 2531—2536).—Deter
minations of the mol. wt. of diethylgold bromide (Pope 
and Gibson, J.C.S., 1907, 91, 2061) (complete details 
given for its preparation from magnesium ethyl 
bromide and gold tribromide) by the cryoscopic 
method in benzene show th a t it  has the composition 
(AuEt2Br)2; it  is represented as (I). The bromide is 
acted on slowly by water with the production of

diethylgold iodide, m. p. 67—68° (vigorqfjs decomp, a t 
70—71°), which with ethylenediamine in light 
petroleum gives ethylenediaminodiethylgold iodide, 
m. p. 162° (decomp.). In  all the above compounds 
gold has a co-ordination number of 4.

H. B u r t o n .
D istilla tio n  of G rig n a rd  reag en ts . H. G i l m a n  

and It. E. B r o w n  (J. Arner. Chem. Soc., 1930, 52, 
4480—4483).—Magnesium alkyl halides (or their 
equivalents MgR2+M gX 2) can be distilled by the 
method previously used for organoberyllium com
pounds (A., 1928, 50). Magnesium phenyl bromide 
could not be d istilled; during the process, some d i
phenyl is formed (possibly by the change RMgX— -> 
R-+-M gX). High-vacuum sublimation of magnes
ium alkyl halides gives magnesium dialkyls.

H. B u r t o n .
D ete rm in a tio n  of co n s titu tio n  by  th e  d isp lace

m e n t of g ro u p s  fro m  th e  benzene nucleus. J . W.
D i e n s k e  (Rec. trav. chim., 1930, 49, 1096—1081).— 
A theoretical paper in which cases of the replacement 
of one substituent in an  aromatic compound by  another 
are systematically summarised. The structure of 
p-thiocyanoaniline (cf. A., 1927, 454) is confirmed by 
the fact th a t p-chloro(or bromo)thiocyanobenzene is 
obtained by  the appropriate Sandmeyer reaction on 
either p-thiocyanoaniline or p-chloroaniline. The 
observation of Challenger and Collins (A., 1924, i, 
953) th a t p-iodothiocyanobenzene is not obtained by 
the action of cuprous thiocyanate on diazotised 
p-iodoaniline is confirmed. J .  W. B a k e r .

B eh av io u r of benzeno id  h y d ro c a rb o n s  in  th e  
T es la  d isch arg e . J . B . A u s t i n  and I. A. B l a c k  
(J. Arner. Chem. Soc., 1930, 52, 4552—4557).—When 
vapours of aromatic hydrocarbons arc excited by the 
Tesla discharge (cf. A., 1930, 660) two types of com
pounds are p roduced : (a) shellac-like substances
containing oxygen, probably condensed molecules of a 
phenolic type and (6) simple crystalline products. The 
crystalline products formed from the following 
substances are quoted in parentheses: benzene
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(diphenyl), toluene (dibenzyl and di-o-tolyl), p-xylene 
(di-p-tolylethane), and chiorobenzene (diphenyl; in 
this case benzene and chlorine are also produced). The 
low and high refractive indices of dibenzyl are 1-53 and 
T74, respectively. H. B u r t o n .

Action of sodium  m ethoxide on derivatives of
o-dichlorobenzene. G. M. K r a a y  (Rec. trav. 
chim., 1930, 49, 1082—1092).—The action of sodium 
methoxide a t 180° on the following halogenobenzene 
derivatives has been investigated : 1 : 2-dichloro-4- 
nitrobenzene, 3 : 4-dichloroaniline, 3 : 4:-dichlorofluoro- 
benzene (A., 1929, 1170), 1 : 2 : 4-trichlorobenzene, 
3 : 4-dichlorobromobenzene (best obtained by the 
Sandmeyer reaction from 3 : 4-dichloroaniline), 3 : 4- 
dichloroiodobenzene, b. p. 117°/15 mm., m. p. 30-5° 
(obtained in 83% yield from 1 : 2-dichloroaniline by 
the Sandmeyer reaction), 3 : 4-dichlorobenzenesul- 
phonic acid, 3 : 4-dichlorobenzonitrile, m. p. 71-8—72-1° 
(obtained by the action of cuprous cyanide on 3 : 4 -  
dichlorobenzenediazonium chloride), 3 : 4-dichloro- 
phenol (converted by dissolving in concentrated sul
phuric acid into its 6( l)-sulphonic acid, m. p. 75—76°), 
3 : 4-dichlorotoluene, 3 : 4-dichloronitrosobenzene, m. p. 
88° (prepared by oxidation, with potassium dichromate 
and sulphuric acid, of 3 : 4-dichlorophenylhydroxyl- 
amine, the la tter being converted, in alcoholic solution, 
by atmospheric oxidation into 3 : 4 : 3 ' :  4 '-tetrachloro- 
azoxybenzene, m. p. 139—139-5°), 3 : 4-dichlorobenzo- 
phenone, 3 : 4-diehlorobenzaldehyde, m. p. 38° (lit. 
m. p. 11°), and 3 : 4-dichlorobenzoic acid, m. p. 208— 
209° (lit. m. p. 204-1—206-5°). The product of the 
action of sodium methoxide on these compounds is, 
respectively, I  1-chloro-group replaced, I I  a resin, 
I I I  3 : 4-dichloroanisole, converted into the phenol by 
prolonged action, IV 2 : 5-dichlorophenol (Holleman, 
A., 1916, i, 22), V 2-chloro-5-bromophenol, m. p. 57°, 
identical with a specimen obtained by the diazo- 
reaction from 2-chloro-5-bromoaniline, prepared by 
reduction of the corresponding nitro-compound, VI 
3 : 4-dichlorophenol and 2-chloro-5-iodophenol, m. p. 
56-5°, identical with a specimen synthesised by  the 
action of potassium iodide on diazotised 4-chloro-3- 
nitroaniline to yield \-chloro-4c-iodo-2-nitrobenzene, 
m. p. 74-5°, reduction of this with titanous chloride to
2-chloro-o-iodoaniline, m. p. 61-6°, and conversion into 
the phenol by diazotisation; V II 2-chlorophenol-4- 
sulphonic acid, converted by nitric acid (d 1-52) into
2-chloro-4-: 6-dinitrophenol; V III hydrolysis of the 
nitrile g roup; IX  no ac tion ; X  4-chloro-m-cresol, 
m. p. 46° (Gibson, A., 1926, 832, gives m. p. 57°), 
identical with a specimen obtained from 4-chloro-wi- 
toluidine by the diazo-reaction; X I 3 : 4 : 3 ' :  4'- 
tetrachloroazoxybenzene; X II—XIV, chlorine partly 
replaced, bu t the products were not identified. Under 
comparable conditions the am ount of the halogen 
replaced is as follows : I  83(F) and 4(01); I I  72; I I I  
S3(C1) and a trace of bromine; IV  94(014-1); V 79; 
VI 3; V II 20; and V III 0%, respectively.

J . W. B a k e r .
D irect m efo-substitu tion in  the toluene nucleus. 

J .  B .  S h o e s m i t h  a n d  J .  F .  M c G e c h e n  ( J .C .S .,  1930 , 
2 2 3 1 — 2 2 3 6 ) .— f e r h - B u ty l  c h lo r id e  r e a c t s  w i th  t o lu e n e  
in  p r e s e n c e  o f  a lu m in iu m  c h lo r id e  a t  0 — 5 °  fo r m in g  
4 6 %  o f  t h e  t h e o r e t i c a l  a m o u n t  o f  a  m ix t u r e  o f  m-

(6-5—7 parts) and p-terf.-butyltoluenes (3—3-5 p a r ts ) ; 
in presence of nitrobenzene the yield is improved to 
70% w ithout affecting the ratio. Baur’s statement 
(A., 1891,1464) th a t only the m-dcrivative is produced 
is, therefore, incorrect. A similar m ixture is produced 
from sec.-butyl bromide and toluene in presence of 
aluminium chloride or from the above reactants in 
presence of ferric chloride (cf. Bialobrzcski, A., 1897, 
i, 514, who states th a t only the p-compound is 
formed). The amounts of isomerides produced are 
determined either by treating the m ixture with 
sulphuric acid a t the ordinary temperature, extracting 
the unaffected p-derivativo, and regenerating the 
m-tert.-butyltoluene from its sulphonic acid by 
distillation with superheated steam, or by complete 
sulphonation of the m ixture a t 100° and fractional 
crystallisation of the barium salts of the sulphonic 
acids produced. Toluene and ii-butyl chloride in 
presence of aluminium chloride give 45% of the 
theoretical amount of a mixture of m- (75 parts) and 
p-sec.-butyltoluenes (25 p a r ts ) ; the la tter is unaffected 
by sulphuric acid a t the ordinary temperature.

Magnesium m- and p-tolyl bromides react with 
methyl ethyl ketone forming the corresponding carb- 
inols, which are dehydrated with boiling acetic an 
hydride to [t-m- and p-p-tolyl-A^-butenes, respectively. 
The former of these is reduced with sodium and alcohol 
to m-sec.-butyltoluene, b. p. 194— 198° (sulphonyl 
chloride, b. p. 164— 165°/11 mm. ;  sulphonanilide, 
m. p. 119-5—120-5°), and the latter with red phos
phorus and hydriodic acid (b. p. 127°) to p-sec.-butyl - 
toluene (sulphonyl chloride, b. p. 162— 164°/12 m m . ; 
sulphonanilide, m. p. 124-5—125°). These unoriented 
sulphonic acid derivatives were also prepared from 
the hydrocarbons obtained in the Fricdel-Crafts 
reaction.

The observations (lit.) th a t toluene and acetyl 
chloride in presence of aluminium chloride give p-tolyl 
m ethyl ketone are confirmed. H. B u r t o n .

Diphenyl-2 : 2'-disulphonic acid. VIII. W. M.
S t a n l e y  and R. A d am s (J. Amer. Chcm. Soc., 1930, 
52, 4471—4476).—Reduction of azobenzene-3 : 3'- 
disulphonic acid with stannous cldoride and hydro
chloric acid gives 4 : 4'-diaminodiphenyl-2 : 2'-disul- 
phonic acid [strychnine salt, m. p. 310—318° (de
comp.), [a]U —22-4° in w ater; brucine salt, m. p. 
311—314° (dccomp.), [a]g —24-6° in water], con
vertible by the usual method into diphenyl-2 : 2'- 
disulphonic acid [brucine salt, m. p. 245—248°, [a]]? 
—33-2° in chloroform ; quinine salt, m. p. 189—192°, 
[“]“  -8 3 -5 °  in chloroform; morphine salt, m. p. 
261—267° (decomp.), [>](? -75 -1° in water]. No 
evidence of resolution was obtained, although the 
size of the sulphonic acid group is sufficiently large 
to interfere with the 6(6')-hydrogen atom.

H. B u r t o n .
Reaction betw een triphenylm ethyl, m agnes

ium , and a sm all am ount of m agnesium  halide. 
Com position of the G rignard  reagent. W . E.
B a o h m a n n  (J. Amer. Chem. Soc., 1930, 52, 4412— 
4413).—Magnesium reacts with triphenylmethyl in 
presence of a small amount of magnesium iodide (not 
in its absence) in ethereal benzene in an atmosphere 
of nitrogen forming magnesium triphenylmethyl,
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which is hydrolysed to  triphenylmethane. The 
reactions taking place are : 2CPh3-f-Mg-}-MgI2— > 
2CPh3-MgI:^=±:(CPh3)2M g+M gI2, i.e., a small
am ount of magnesium iodide causes continuous 
reaction. Magnesium triphenylm ethyl is also pro
duced when triphenylmethyl and magnesium react 
in presence of a small am ount of triphenylmethyl 
brom ide; in  this case, the bromide is converted into 
triphenylmethyl and magnesium bromide with sub
sequent reaction as above. H. B u r t o n .

s-D iphenyldi-n-alkylethanes and th e ir  stereo
isom erism . A. L e e p in  (Latvij. Univ. Raksti, 
1930, 1, 145—232).— a-Bromoethylbenzene is con
verted b \- treatm ent w ith magnesium into a mixture 
of dl-, b. p. 283—284°/752 mm., 140°/10 mm., m. p. 
8°, d f  0-9757, 1-55516, and meso-, m. p. 126°,
-3y-diphonyl-n-butanes. Sodium reacts with a- 
halogenoalkylbcnzenes, CHXPh*CH2Alk, forming 
mixtures of s-diphenyldi-w-alkylethanes, 
(CHPh-CH2Alk)2, structural isomerides of these, the 
ethylenes, CHPhlCHAlk, and the alkylbenzenes, 
CHJPh-CH2Aik. The following s-diphenyldi-w-alkyl- 
ethanes are described : dl-, b. p. 297—29*8°/767 mm., 
d f  0-9591, v f  1-54622, and meso-, m. p. 90°, -y8- 
diphenyl-?i-hexanes; dl-, b. p. 178— 179°/13 mm., 
d f  0-9452, 1-53663, and meso-, m. p. 98°, -Se-
diphenyl-?i-octanes; dl-, b. p. 183— 1S4°/10 mm., 
d f  0-9337, hx  1-52857, and meso-, m. p. 79-5°, -¿i- 
diphenyl-ii-decanes; dl-, b. p. 223—224°/10 mm., 
d f  0-9174, v f  1-51770, and meso-, m. p. 59°, -7)0- 
diphenyl-M-tetradecanes. The m. p. of the meso- 
forms decrease (with alternation) with increasing 
length of the carbon chain, whilst for the dl-modific- 
ations, the density decreases with increased carbon 
content. Both dl- and »ieso-forms are oxidised to 
phenyl »-alkyl ketones; the m. p. of the semicarb- 
azones decrease (with alternation) with the length 
of the alkyl group. The same equilibrium mixture 
is obtained when either modification is heated a t 
230—300° in presence of a catalyst such as iodine.

The mechanism of the formation of the structural 
isomerides of the above stereoisomeric hydrocarbons is 
discussed and various observations are made regarding 
the W urtz-F ittig  reaction. An explanation of the 
mechanism of racemisation is made from the view
point of the chemical theory of catalysis. Racemisa
tion and the Walden inversion are considered from 
a common viewpoint as two phenomena identical 
in principle. H . B u r t o n .

Synthesis of aikylnaphthalenes. II. 1 :3 :5 -  and 
1 :3 :8-T rim ethylnaphthalenes. I.M .H e i lb k o n  and
D. G. W ilk in s o n  (J.C.S., 1930, 2537—2542).—2 : 4- 
Dimethylbenzaldehvde condenses with ethyl acetate 
in presence of sodium wire forming ethyl 2 : 4 -dimethyl- 
cinnamate, b. p. 135—137°/5 mm., reduced by  sodium 
and alcohol to  y-2 : 4-dimethylphenylpropyl alcohol, 
b. p. 126°/5 mm. (phenylcarbimide derivative, m. p. 
Sl°). This is converted by way of the bromide, b. p. 
147°/1S mm., and nitrile, b. p. 175—177°/23 mm., 
into y-2 : 4-dimethylphenylbutyric acid, m. p. 7S—79° 
(amide, m. p. 128— 129°, formed as a by-product 
during the preparation of the n itrile); the acid 
chloride, b. p. 136— 138° 9 mm., is then converted 
by treatm ent with aluminium chloride under the

conditions previously described (A., 1930, 593)
into 5-keto-l : 3-dimethyl-o : 6 : 7 : 8-tetrahydrcrnaphth- 
alene, b. p. 160°/14 mm. [semicarbazone, in. p. 
243—246° (decomp.)]. The carbinol from this ketone 
and magnesium methyl iodide is dehydrated by 
boiling acetic anhydride to  1 : 3 :  5-trimethyl-7 : 8- 
dihydronaphtlialene, b. p. 143—145°/18 mm., which 
is dehydrogenated by selenium to 1 : 3 :  5-trimethyl- 
naplithalene, m. p. 47° (picrate, m. p. 141— 142°; 
styphnate, m. p. 138°).

2 : 4-Dimethylacetophenone and ethyl bromo- 
acetate react in presence of zinc and benzene forming 
mainly impure ethyl [¡-hydroxy-$-2 : 4-dimethylphenyl- 
butyrate, b. p. 170— 180°/20 mm. (free acid, m. p. 
70—72°), dehydrated by treatm ent with phosphoryl 
chloride in  benzene to ethyl [3-2 :4 -dimethylphenyl- 
crotonate, b. p. 160—170°/20 mm. Reduction of 
this gives a mixture of y-2 : 4-dimethylphenylbutyl 
alcohol, b. p. 152— 153°/19 mm. (bromide, b. p. 143°/17 
mm.), and (3-2 : 4-dimethylphenylbutyric acid, m. p. 
69°, the ethyl ester, b. p. 168—170°/25 mm., of which 
is reduced by sodium and propyl alcohol a t 130° to 
the alcohol. The chloride, b. p. 157—160°/18 mm., 
of y -2 : 4-dimethylphenylvaleric acid, b. p. 175°/9 
mm. (amide, m. p. 91—92°), when treated  with 
aluminium chloride in  light petroleum (b. p. 90— 
100°) affords 5-heto-l : 3 : 3-trimethyl-5 : 6 : 7 : 8-tetra- 
hydronaphthalene, b. p. 174— 176°/20 mm. (semi
carbazone, in. p. 220—222°), reduced by Clemmensen's 
method to  1 : 3 :  8-trimethyl-5 : 6 : 7 : S-tetrahydro- 
naphtlialene, b. p. 133— 136°/18-5 mm. This is 
dehvdrogenated by selenium a t 300° to  1 : 3 : 8 -  
trimethylnaphthalene, m. p. 48° (picrate, m. p. 125°; 
styphnate, m. p. 140-5°). H . B u r t o n .

U nsaponifiable m a tte r  from  oils of elasm o- 
b ranch  fish. VIII. S truc tu re  of the n ap h th 
alene hydrocarbon derived from  squalene. I. M.
H e i lb r o n  and D. G. W ilk in s o n  (J.C.S., 1930, 
2546—2554).—The naphthalene hydrocarbon pre
viously obtained (A., 1927, 130) by dehvdrogenation 
of tetracyc/osqualene with sulphur or, better, with 
selenium a t 300° is 1 : 2 : 5-trimethylnaphthalene, 
since it  is not identical with the 1 : 3 :  8-isomeride 
(preceding abstract) and is oxidised to  a  series of 
products which can arise only from either the 1 : 2 : 5 -  
or 1 : 3 :  8-derivatives. Prolonged oxidation of the 
hydrocarbon with potassium ferricyanide in potass
ium hydroxide solution a t 60° affords naphtkalene- 
1 : 2 :  5-tricarboxylic acid, m. p. 270—272° (methyl 
ester, m. p. S9°), whilst oxidation with chromic acid 
in S0% acetic acid a t 60° furnishes a m ixture of the 
following substances : a 1 : 2 :  5 - trimethyl- $-naphtha - 
quinona, decomp. 130—135°, isolated in appreciable 
am ount only when oxidation is arrested before com
pletion ; 1 : 6-dimetliyl-a-naphthaquinone, m. p. 94° 
(phenylhydrazone, m. p. 226°); ( ?)5 : S-diaceloxy- 
1 : G-dmiethyhmphthalene, m. p. 70—71°; 3-methyl- 
acetophenone-2-carboxylic acid, m. p. 126° {semicarb
azone, m. p. 177° (decomp.); methyl ester, m. p. 
47— 4S° [semicarbazone, m. p. 215° (decomp.)]}, 
oxidised by sodium hypobromite to 3-methylphthalic 
acid; ■l-methylacetophenone-2-carboxylic acid, m. p.
125— 126° [semicarbazone, m. p. 182° (decomp.); 
methyl ester, m. p. 71—72°]; 3 : 4-dimethylacetophen-
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one-2-carboxylic acid, m. p. 105° [semicarbazone, 
m. p. 217° (decomp.); methyl ester, m. p. 78—79°].
3-Methylacetophenone-2-carboxylic acid crystallises 
from the acid fraction ; the other acids are separated 
from the residue by fractionation of the mixed methyl 
esters. During the oxidation with chromic acid 
scission of the hydrocarbon occurs in both rings.

The formation of 1 : 2 : 5-trimethylnaphthalene 
from a  sesquiterpene of the farnesene type can be 
form ulated; two m ethyl groups m ust be eliminated 
on passing from the hydroaromatic to  the aromatic 
condition. H . B u r t o n .

P u rific a tio n  of p h en a n th ren e . F. L. Co h e n  and 
U. C o r m ie r  (J. Amer. Chem. Soc., 1930, 5 2 , 4363— 
4364).—Crude phenanthrene is crystallised from 
95% alcohol and this m aterial (1 kg.) heated with 
alcohol (6 litres) and concentrated nitric acid (120 g.). 
The resultant solution (freed, if necessary, from 
insoluble oxidation products) is cooled, the crystalline 
m aterial distilled in  portions of 500 g., and finally 
crystallised from alcohol. The overall yield of pure 
phenanthrene, m. p. 99—99-5°, is 30—45% of the 
crude product. H. B u r t o n .

P y ro ly s is  of ally lan ilines. F. L . Ca r n a h a n  and
C. D. H e r d  (J. Amer. Chem. Soc., 1930, 5 2 , 4586— 
4595).—When allylaniline [p-loluenesulphonyl deriv
ative, m. p. 69-3° (corr.)] is heated a t 275°, aniline, 
propylene, and resinous material are produced (cf. 
Dains and others, A., 1923, i, 62). A t 600°, propylene, 
ethylene, hydrogen, carbon monoxide, nitrogen, 
gaseous paraffin hydrocarbons, a small am ount of 
benzene, aniline, and unidentified products are 
form ed; a t 700°, a small am ount of quinoline is also 
obtained. Diallylaniline decomposes a t 275° to  a
m ixture of products similar to  th a t  obtained from
allylaniline. Diallyl-p-phenelidine,h. p. 164— 165°/23 
mm., d f  0-9921, rif, 1-5458, affords similarly mainly 
propylene, p-phenetidine [p-toluenesulphonyl deriv
ative, m. p. 110° (corr.)], and resinous material. 
Various mechanisms are suggested for the changes; 
allene is not a product of the pyrolysis.

H . B u r t o n .
R h y th m ic  p h en o m en a  in  th e  co m b in a tio n  of 

m eth y le th y lan ilin e  w ith  e th y l iodoace ta te . P. 
F r e u n d l e r  and ( M l l e . )  P i l a u d  (Bull. Soc. chim., 
1930, [iv], 4 7 , 1151—1157).—W hen equimolecular 
quantities of ethyl iodoacetate and diethyl- or methyl- 
wobutyl-aniline are mixed the clear m ixture gradually 
becomes turbid and a coloured syrup accumulates 
a t  the bottom of the vessel which in some cases has 
the consistency of a gel. The surface of separation 
is sharp and after a rapid initial increase the volume 
of syrup gradually becomes constant, the syrup 
then containing, in the case of diethylaniline, the 
quaternary iodide with about 20% of iodoacetate, 
whilst the supernatant liquid consists of nearly pure 
tertiary  amine.

With methylethylaniline turb id ity  first appears 
after about 2 hrs. 20 min. and the lim it is reached 
in 4 days, the ra te of combination decreasing rapidly 
after 12 hrs. No sensible heat of reaction is observed 
and there is a final contraction of about 6%  by volume, 
the viscosity of the suspended drops increasing as 
the volume of syrup increases. A periodic stratific

ation of coloured zones appears a t intervals of 24 hrs. 
and persists for 1—2 months until diffusion gradu
ally renders the surface of separation less sharp. 
The stratification is intensified when the tube is 
surrounded with silver. The phenomenon is regarded 
as due to  the nature of the material, in particular 
the nitrogen atom, and not to  external factors.

R . B r ig h t m a n .
R ed u ctio n  of S ch iff 's  b ases . L. Z e c h m e is t e r  

and J . T r u k a  (Ber., 1930, 63, [13], 2883—2884).—The 
Schiff’s base is dissolved in  nearly anhydrous methyl 
alcohol and treated with a t least five times the theor
etical quantity  of magnesium; the m ixture is heated 
or cooled as required. After disappearance of the 
metal, the alcohol is mainly recovered by d istillation; 
the residue is treated with ice-water and sufficient 
30—50% acetic acid to  dissolve the magnesium 
hydroxide. The following bases are obtained in
70—90% yield : benzylaniline, m. p. 37—38°;
p-methoxybenzylaniline, m. p. 64-5°; y-phenylpropyl- 
aniline, b. p. 193— 195°; o-hydroxybenzylaniline, 
m. p. 108°; phenylpiperonylamine, m. p. 78°; 
p-dimethylaminobenzylaniline, m. p. 62°; benzyl-p- 
toluidine, b. p. 318—320°; methoxybenzyl-p-tolu- 
idine, m. p. 65°; benzyl-a-naphthylamine, m. p. 
67°; methoxybenzyl-a-naphthylamine, in. p. 80°; 
benzyl-3-naphthylamine, m. p. 68°; methoxybenzyl-|3- 
naphthylamine, m. p. 104-5°. H . AVr e n .

-/y-M igration of [a ry l]am in o -g ro u p s. M echan
ism . A p p lica tio n s  to  o th e r an a logous reac tio n s .
J . R o b in  (Compt. rend., 1930, 191, 1013—1015; cf. 
A., 1930, 1571).—In  addition to  th a t named in the 
title, two mechanisms are suggested for the trans
formation NHPh-CPh2-C:CPh— >CPh2:CH-CPh:NPh; 
the first, involving ay-migration of a  phenyl group 
and subsequent rearrangement, is disproved, since 
NHPh-CPh„-C:C-C7H 7(p) yields, not 
NPh:CPh-CH:CPh-C7H 7(p), but 
CPh2:CH-C(:NPh)-C7H 7(p). The second mechanism 
involves addition of hydrogen chloride to the triple 
linking followed by simultaneous elimination of 
aniline and condensation with an external aniline 
molecule. In  support, i t  is found th a t compounds 
CAr2Cl-C:CAr give unstable bu t well-defined hydro
chlorides, which are very sensitive to  water, being 
converted into unsaturated ketones, 
CAr2Cl-CH:CClAr— >CAr2:CH-COAr. This mechan
ism is adopted (the aniline and water acting similarly) 
and the ay-migration of arylamino-groups is there
fore only apparent. I t  is suggested th a t a  similar 
mechanism should apply to  other transformations, 
apparently involving ay-migration, of acetylenie com
pounds. The hydrochlorides of diphenyl-Jl-naphthyl- 
and diphenyl-p-bromophenyl-ethinyl chloride have 
m. p. 155° and 100°, respectively.

C. W. Sh o p p e e .
A cenaph thene series . V. G. T. M o r g a n  and 

H . A . H a r r is o n  (J.S.C.I., 1930, 4 9 , 413—42 1 t ).—  
The substances previously described as 1-nitro- _and
1-amino-acenaplithene and derivatives (A., 1925, i, 
1144) are impure forms of the 3-nitro-eompounds 
(cf. J.S .C.I., 1928,47, 16t ). N itration of acenaphth
ene with benzoyl n itrate or diacetylorthonitric 
acid under carefully regulated conditions does, how
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ever, give 1-nitroacenaphthene, m. p. 151°, character
ised by the greyish-blue colour of its solution in  cold 
concentrated sulphuric acid, which rapidly changes 
to  bright r e d ; this test serves for its  detection in the 
products of nitration under ordinary conditions. 
On oxidation it gives l-nitro-'J : 8-dihydroxyacenaphth- 
ene. orange-red, m. p. 137— 139°, and 2-nitronaphth- 
vlic acid, m. p. 173—175° (as anhydride, in. p. 190— 
200°). \-Aminoacenaphihene, m. p. 81-5° [hydro
chloride] sulphate (+ 1 H 20), m. p. 235°; picmte, 
decomp. 221° : formyl, m. p. 151— 152°; acetyl, m. p. 
192— 193°; benzoyl, m. p. 209—210°; benzylidene, 
m. p. 65—66°; o-nitrobenzylidene, in. p. 143-5—
144-5°; m-nitrobenzylidene, m. p. 142-5—143-5°; 
and p -nitrobenzylidene, in. p. 157— 158°, derivatives) 
is formed on reduction, accompanied by a little 
1 : 6-diaminoacenaphthene, m. p. 167— 168°, when 
the crude 3-nitro-compound is employed. 1 -Chloro-, 
m. p. 76—-77°, \-bromo-, m. p. 78°, 1 -iodo-, m. p. 87°, 
and \-hydroxy-acenaphthene, m. p. 151— 151-5°, are 
prepared through the diazo-compound, and 1-awmio- 
acenaphthenemono-, -di-, and -tri-sulphonic acids by 
direct sulphonation.

N itration of 1-fonnamidoacenaphthene in acetic 
acid a t  12° gives 3-nit.ro-, m. p. 260—262° (decomp.), 
and 2( 1)-nitro-l-formamidoacenaphthene, m. p. 193— 
196°; the former is readily hydrolysed to  3-?wiro-l- 
aminoacenaphthene, m. p. 199—200° [hydrochloride, 
decomp. 235°). No similar product was obtahied 
from 1-acetamidoacenaphthene, b u t 1-benzamidoace- 
naplithene gave the 3( ?)-mfro-derivative, m. p.
215—216°. 1 : 4:-Dinitro-, decomp. 205—206°, and 
a  little 1 : 3-dinitro-acenaphthene, m. p. 155— 156°, 
are obtained by dissolving the 1-nitro-compound 
in nitric acid; the la tte r is more readily prepared 
by use of diacetylorthonitric ac id ; this reagent w ith
3-nitroacenaphthene appears to give a m ixture of 
1 :4- and 3 : 4-dinitroacenaphthenes. Partial re
duction of the appropriate dinitro-compound with 
stannous chloride and hydrochloric acid in  glacial 
acetic acid gives i-nitro-l-aminoacenaphlhene, m. p. 
1S1°. The action of excess of nitric acid, followed 
by hydrochloric acid a t 70°, on acenaphthene dis
solved in  glacial acetic acid gives 4-chloro-3-nitro- 
and the 4-chloronitro-aeenaphthene of Farnell 
(J.C.S., 1923, 1 2 3 , 60); from the reduction product 
of the former 3 :4 -dichloroacenaphthene, m. p. 169— 
170°, m ay be obtained by  the Sandmeyer reaction. 
I t  is more conveniently prepared from 3-chloro- 
acenaplithene and sulphuryl chloride, and is con
verted by fuming nitric acid a t 10° into a mono-, 
m. p. 157—160°, and di-mYro-derivative, m. p. 248— 
250°. Reduction of 3-nitro- with zinc dust and 
alcoholic calcium chloride gives 3-azoxy-acenaphthene, 
m. p. 1S0°. Di - 3-acenaph th enyl ether, m. p. 210— 
215°. is prepared by heating 3-chloroacenaphthene 
with methyl-alcoliolic alkali a t 200—210°, or from 
the sodium 3-sulphonate with aqueous alkali under 
identical conditions. The following also are described: 
acenaphthene-3-diazonium chloroaurate; 3-acenaphth- 
enylazoimide, m. p. 66—6S° (from sodium azide 
and the diazonium salt): 3'-acenaphthene-2-azo-3- 
acenaphthenol, m. p. above 305° (by diazotisation of
3-aminoacenaphthene under special conditions); 
3 : 3’-diamino-2 : 2’-diacenaphthenylmethane, brick-

red, m. p. 226—229°, and an acenaphtheneacridine, 
m. p. above 300° (from 3-aminoacenaphthene hydro
chloride and formaldehyde in alcoholic solution);
2 -iodoacenaphthenc, m. p. 88—90°; p-nitrobenzene- 
diazo-l-amino-, m. p. 140—142°, and -3-amino
acenaphthene, m. p. 170—173°. The oxidation of 
acenaphthene and its 3-nitro- and 3-chloro-derivatives 
by a variety of agents to the quinone and naphthalie 
acid, and the preparation of resins from acenaphth
ene or its 3-chloro- (but not 3 : 4-dichloro-)deriv- 
ative and formaldehyde are described. The acenaphth - 
ene resin can be oxidised to  a tricarboxylic acid, 
probably C13H 80 G, m. p. 265—268°.

H. A. PlG G O T T . 
p-A m in o p h en y lg u an id in e  h y driod ide . C. E. 

B r a u n  ( J .  Biol. Chem., 1930, 8 9 , 97— 108).—Equi- 
molecular proportions of iS-methjdisothiocarbamide 
hydriodide and p-phenylenediamine, when heated 
together in aqueous or alcoholic solution, yield 
p - aminophenylg uani dine hydriodide, m. p. 209—210°. 
Solubility data  are given for this salt. In  doses of
5— 10 mg. per kg. the compound exercised a definite 
hypoglycaamic effect in rabbits without apparent toxic 
action. C. R. H a r in g t o n .

C o n stitu tio n  an d  re ac tio n s  of iso m eric  d iazo- 
h y d ro x id es . A. A n g e l i  (Atti R . Accad. Lincei, 
1930, [vi], 11, 923—929).—Polemical against
Hantzsch (A., 1930, 1032). T. H. P o p e .

D ouble link ing . II . S p a tia l co n fig u ra tio n  of 
a ro m a tic  azo-com pounds. E. B e r g m a n n , L. 
E n g e l , and S. S a n d o r  (Ber., 1930, 6 3 , [B], 2572— 
2575).—The dipole moments of azobenzene and 4 : 4'- 
dibromoazobenzene are zero, whereas 4-chloro- and
4-bromo-azobonzene have exactly the dipole moments 
of chlorine and bromine as deduced from chloro- and 
bromo-benzene. The azo-hydrocarbons have there
fore the trans structure. H. W r e n .

G ro u p  influence on  th e  co lo u rs  of su b s titu te d  
benzeneazophenols, in c lu d in g  o-azophenols. 
H. H. H o d g s o n  and W. R o s e n b e r g  (J.S.C.I., 1930, 
4 9 , 405—408t; ef. B., 1929, 1008; A., 1930, 906).— 
The results obtained are discussed from the view
point of modern electronic theory under five headings. 
(a) Differences between the isomeric o- and p-hydroxy- 
azo-dyes. Here in all the cases investigated, coupling 
in  o-position produces a deeper (redder) dye than  does 
coupling in p-position. (6) Influence of groups on the 
colours of substituted o-hydroxyazo-dyes. (c) In 
fluence of halogeno-substitution in o-position to  the 
hydroxyl group in the p-hydroxyazo-dyes. Each of 
the aniline— >o-halogenophenol dyes is found to  be 
redder than  unsubstituted benzeneazophenol, which 
establishes th a t in all cases ionisation has been pro
moted by the general effect of the halogen. The order 
of electronic restraint being C l> B r> I , the consequent 
order of electronic mobility w ith a ttendant ease of 
photo-activation will be I> B r> C l  as observed. 
[d) Influence of the nitro- and sulphonic acid groups 
when in the aniline (first) component. An electronic 
explanation is given for the effect of the nitro-group 
in p-position greatly exceeding th a t in the o- and 
m-positions, respectively, (e) Influence of chlorine,' 
especially in positions adjacent to  the azo-group. 
Here certain additive relationships are indicated and
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an explanation is given for the  greater effect of two 
chlorine atoms ortho- to  the azo-group when in the 
phenolic than  when in  the other nucleus.

A ction  of fe rr ic  ch lo ride  on  acyl e s te rs  of 
phenol. H. H u b e r  and K . B r u n n e r  (Monatsh., 
1930, 56, 322—330).—When phenyl acetate is heated 
with an equal weight of anhydrous ferric chloride at 
100° (bath), p-hydroxyacetophenone is obtained in 
10% yield (on ester used); a t 65° the yield is improved 
to 25%. Similar treatm ent of phenyl tsobutyrate 
affords p-hydroxyplienyl isopropyl ketone, (16% yield), 
m. p. 56°, and a small am ount of the o-isomeride, an oil, 
b. p. about 110°/10 mm. (oxime, m. p. 129°; dibromo- 
derivative, m. p. 97°), whilst phenyl benzoate gives 
a mixture of 2- and 4-hydroxybcnzophenono (28% 
yield ; phenylhydrazone, m. p. 14.4°; semicarbazone, 
m. p. 194°). Diphenyl derivatives were not isolated 
in any of the above experiments. H .  B u r t o n .

A ction  of a ro m a tic  alcoho ls on a ro m a tic  
co m p o u n d s in  p resen ce  of a lu m in iu m  chloride.
V. B enzy la tion  of o-creso l. R. C. H u s t o n , H. A. 
S w a r t o u t , and G. K. W a r d w e l l  (J. Amer. Chem. 
Soc., 1930, 52, 4484— 4489).—Benzyl alcohol (1 part) 
reacts with o-cresol (1 part) in presence of aluminium 
chloride (0-65 part) and light petroleum (2 parts) at 
30—35°, forming mainly 5-benzyl-o-cresol, b. p. 167— 
169°/5 mm., m. p. 49-5—50-5° (benzoate, m. p. 54— 
55°; 3-/;ro?no-derivative, b. p. 182— 184°/5 mm.), 
together with small amounts of 3-bcnzyl-o-cresol, b. p. 
150— 152°/5 mm., m. p. 49-5—50-5° (benzoate, b. p.
216—218°/5 m m .; 5-6ro»io-derivative, b. p. 187— 
189°/5 mm., m. p. 63—64°, prepared also from benzyl 
chloride and sodium 5-bromo-o-tolyloxide in toluene), 
and 3 : 5-dibenzyl-o-cresol, b. p. 225—227°/5 mm. 
Benzyl chloride and sodium o-tolyloxide in toluene 
afford the above 3-benzyl-o-cresol (cf. Schorigin, A., 
1925, i, 1404). 5-Benzyl-o-cresol, zinc ammonium 
chloride, and ammonium chloride a t 330° give a small 
amount of 4-amino-3'-methyldiphenylmethano, which 
after elimination of the amino-group and subsequent 
oxidation with potassium dichromate and sulphuric 
acid yields m-benzoylbenzoic acid. H. B u r t o n .

A ction of ch lo ro su lp h o n ic  ac id  on phenols.
VI. X yleno l-su lphonyl ch lo rid es  an d  -sul- 
phony lides. E. K a t s c h e r  (Monatsh., 1930, 56, 
381—390).—The action of chlorosulphonic acid on 
five xylenols is investigated.

[With H. L e h r , A. H a r n i s c h , and L. S t e i n h a r d t .]  
Treatm ent of inc.-o-xylenol with 10 parts of chloro
sulphonic acid a t —5° to 0° (bath) gives water-soluble 
products; a t 110° a mixture of approximately equal 
am ounts of the 4 : G-disulphonyl chloride, m. p. 104— 
105° (disulphonanilide, m. p. 232°), and 2 : 3 : 2 ' :  3'- 

ietramethyldiphenyl-1 : 6 :1 ' : G'-sidphonylide-i : 4' - di- 
■sulphonyl chloride (1), decomp. 295° (<disulphonanilide, 
m. p. 273°). o-4-Xylenol is converted similarly 

A a t  the ordinary temper-

■€lS02;/ '> S 0 2-0l'T-'3>Me

Me

Xylenol and chlorosulphonic acid a t 110— 150° give 
j>-xylenol-3 : G-disulphonyl chloride, m. p. 58° (disul
phonanilide, m. p. 173°; the free acid couples with 
diazotised p-nitroaniline), together with an un
identified substance, m. p. 104— 105°. Two disul- 
phonyl chlorides, m. p. 89—91° and 117—119° (corre
sponding disulphonanilides, in. p. 160—161° and 205— 
207°), are obtained from m-5-xyIonol and 10 parts of 
chlorosulphonic acid a t the ordinary tem perature; 
when the reaction is carried out with a mixture of 
chlorosulphonic acid and sulphur trioxido a t 60—70°, 
the former chloride is the solo product. m-4-Xylonol 
and chlorosulphonic acid a t the ordinary tem perature 
yield a mixture of probably m-i-xylenol-S-sulphonyl 
chloride, m. p. 93—95°, and 3 : 5 : 3 ' :  5' -tetramethyldi- 
phenyl 1 : 6 : 1 ' :  G'-sulphonylide, decomp, above 300°. 
The former of theso derivatives gradually changes to a 
water-soluble oil; an aqueous solution contains free 
sulphuric acid and gives a colour with ferric chloride. 
I t  is suggested th a t the chloride m ay bo wi-4-xylenol-
0-sulphonyl chloride. H. B u r t o n .

S te reo ch em ical in fluences on  a ro m a tic  su b 
s titu tio n . S u b s titu tio n  d eriv a tiv es  of 5 -hydr- 
oxyhydrindene. W. H. M i l l s  and I. G. N i x o n  
(J.C.S., 1930, 2510—2524).— It is argued, on stereo
chemical grounds, th a t of the two possible configura
tions of hydrindene required by the Kekulo formula, 
I  is the more stable, and th a t 5-hydroxyhydrindcne 
should be substituted by bromine and diazonium salts 
mainly in the 6-position. For details of the reasoning 
the original should bo consulted. Application of these 
criteria to  o-4-xylenol ( I I ; cf. Diepolder, A., 1909, 
i, 786) and 4-acetamido-o-xylene indicates th a t the
o-methyl groups produce an effect similar to th a t of the 
five-membcrcd ring in hydrindene, but the reactivity

CH2 4- OH,
^ A f i u .  H 0 /% M e 'HO ¡CH., 

OH,
HO;

Me
,c h 2
CH,

ature into probably the 
3 : 5-disulphonyl chloride,

Me!< „ tO-SO.A' SO,Cl m. p. 72° (disulplionanil- 
\ Y  2 ide. m. p. 160°), Since

corresponding acid(I-)
p-nitroaniline in neutral

ide, 
the
couples with diazotised 

or alkaline solution, p-

( I .)  ( I I .)  ( i l l . )

of the 1-position in «./•-tetrahydro-(3-naphthol (of. 
Schroeter, A., 1922, i, 123 ; Smith, J.C.S., 1904, 85, 
730) is in favour of the alternative configuration 
(III) for this.

5-Hydroxyhydrindene (cf. Moschner, A., 1900, i, 
344) is obtained by reduction of 5-hydroxy-1-hydr- 
indone (A., 1917, i, 37) by Clemmensen’s method. 
G-p-Chlorobenzeneazo-5-hydroxyhydrindene, m. p. 155— 
156°, is formed in 90% yield, mixed (presumably) with 
10% of 4-isomeride. G-p-Tolucneazo-5-hydroxyhydr- 
indene, m. p. 132-5°, is reduced by alcoholic stannous 
chloride to  G-amino-5-hydroxyhydrindene, m. p. 185— 
186° (described by Borsche and John, A., 1924, i, 723, 
as the 4-amino-compound), the orientation of which 
follows from its conversion into 5 : G-dihydroxy- 
hydrindene, m. p. 116°, also obtained by déméthylation 
of 5 : G-dimethoxyhydrindcne, m. p. 55°, itself the 
reduction p ro d u c t'o f 5 : 6-diinetlioxy-l-hydrindone 
(J.C.S., 1907,91,1079). G-Bromo-6-hydroxyhydrindene, 
m. p. 37-7°, b. p. 143°/14 mm., is the product of direct 
bromination of the hydroxy-compound, and may also 
be obtained from 6jam i no - 5 - hydroxyhy dri ndene by 
the Sandmever reaction.
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Bromination of 4-acetamido-o-xylene in  acetic acid 
gives the  5-bromo-derivati ve, ra. p. 164°, hydrolysed by 
50% sulphuric acid to  5-bromo-oA-xylidine, m. p.
84-5°, converted by Sandmeyer’s reaction into 4 :  5- 
dibromo-o-xylene (A., 1885, 142). H. A. P i q g o t t .

[i-N aphthol-3-su lphonic acid . S. H o l t  and
F. A. M a s o n  (J. S oc. Dyers and Col., 1930, 46, 270— 
271).— The synthesis of p-naphthol-3-sulphonic acid, 
hitherto the only one of the seven possible (3-naphthol- 
sulphonic acids not prepared, is announced but not 
described. I t  couples smoothly -with diazo-components 
to  give dyes of slightly redder shade th an  the corre
sponding dyes from Schaeffer acid, and having similar 
dyeing properties. The aniline and u-naphthylamine 
salts of the 2 : 3-acid prepared by the method of 
Forster and Iveyworth (J.S.C.I., 1924, 43, 166t , 
2 9 9 t ) have m. p. 241— 242° and 247— 248°, re
spectively. A. J . H a l l .

N itra tio n  of su b s titu te d  d ia ry l e th ers . 
P h en y l p -to ly l e th e r . J .  R e i l l y , P. J .  D r u m m , 
and T. G r a y  (Sci. Proc. Roy. Dublin Soc., 1930, 19, 
461—465).—N itration of phenyl p-tolyl ether with 
nitric acid {d 1-51) a t —20° to  —10° affords (?) 4 -nitro- 
phenyl 3-nitro-p-tolyl ether, m. p. 101—102°, which 
when treated with boiling piperidine does not undergo 
appreciable scission. N itration of the ether in pres
ence of acetic acid gives a mfro-derivative, b. p. 204°/ 
21 mm. Partial scission of the ether occurs during 
nitration (cf. A., 1927, 239). Phenyl 3-nitro-p-tolyl 
ether, b. p. 224—225°/24 mm., 2 : d-dinitrophenyl 
p -tolyl ether, m. p. 93°, and phenyl 3 : 5-dinitro-p-tolyl 
ether, m. p. 70°, are synthesised by the usual methods. 
2 : 4 :  6-Trinitrophenyl p -tolyl ether, m. p. 103°, is 
obtained from picryl chloride and potassium y-tolyl- 
oxide in cold alcohol; in the hot, potassium picrate is 
the sole product. The 2 : 4-dinitro- and 2 : 4 :  6-tri- 
nitro-derivatives are readily decomposed by piperidine 
yielding 2 : 4-dinitro- and 2 : 4 :  6-trinitro-phenyl- 
piperidine, respectively. H. B u r t o n .

P re p a ra tio n  of an  o -am ino th iopheno lsu lphon ic  
acid . J . P o l l a k  and K . D e u t s c h e r  (Monatsh., 
1930, 56, 365—380).—When potassium 4-chloro-3- 
nitrobenzenesulphonate is heated with an aqueous 
solution of potassium hydrogen sulphide, the resulting 
solution evaporated to  dryness, and the residue 
reduced w ith tin  and hydrochloric acid, 2-aminothio- 
jjhenolA-sulphonic acid is obtained in 75% of the 
theoretical amount. This reacts w ith potassium
4-chloro-3 : 5-dinitrobenzenesulphonate in presence of 
aqueous sodium acetate, forming potassium 5-nitrophen- 
thiazine-3 : S-disulphonate (I) (-(-2H20) (isolated by 
treating the reaction mixture with potassium hydr
oxide solution). 2-Aminothiophenolsulphonic acid

and sodium nitrite afford 
a phenylenediazosulphide- 

S  N S 0 3K  sulphonic acid (or its sod-
\ ium salt) which does not

H NO couple with (3-naphthol.
- Numerous attem pts to

' ■' prepare the above acid
using other sulphur-Gontaining salts were unsuc
cessful.

Potassium 4-chloro-3-nitrobenzenesulphonate and 
sodium disulpliide in  96% alcohol give potassium

S

s o 3ki

2 : 2'-dinitrodiphenyl disulphideA : 4 '-disulphonate; in 
aqueous solution reduction occurs with either sodium 
sulphide or disulphide. Barium 4-chloro-3-nitro- 
benzenesulphonate and potassium xanthate react in 
aqueous solution according to  Blanksraa’s scheme (A., 
1902, i, 281), forming alcohol, ethyl xanthate, carbon 
disulphide, barium carbonate, and barium, 2 : -di
nitrodiphenyl sulphide A  : 4 '-disulphonate (II) (+ 5 H 20). 
In  presence of ammonium acetate only a small amount 
of the sulphide is produced. Treatm ent of I I  with 
phosphorus pentachloride gives 2 : 2'-dinitrodiphenyl 
sulphide 4 : 4 '-disulphonyl chloride (+0-5CoH 6), m. p. 
(solvent-free) 195°, oxidised by fuming nitric acid to 
2 : 2 '-dinitrodiphenylsulplioneA : 4 '-disulphonic acid 
[lead salt ( + 3H20 ) ; barium salt (+ 3 H aO), obtained 
by similar oxidation of II]. Reduction of I I 114111 tin  
and hydrochloric acid affords 2 : 2 '-diaminodiphenyl 
sulphideA  : 4 '-disxdplionic acid (-¡-3H20), which oxid
ises readily in air. Treatm ent of the reaction product 
from sodium 4-chloro-3-nitrobenzenesulphonate and 
aqueous sodium thiosulphato with phosphorus penta
chloride also furnishes the above cliloride; when the 
potassium sulphonate is treated similarly sodium 2 :2 '- 
dinitrodiphenyl sulphideA  : 4 '-disulphonate is produced 
[in one case a modification (?) of potassium 4-chloro-
3-nitrobenzenesulphonate was produced].

2 : 2'-Diaminodiphenyl disulpliide is decomposed by 
chlorosulphonic acid a t —20° and by fuming sulphuric 
acid under various conditions. Phenylenediazosul- 
phide is unaffected by fuming sulphuric acid (25-—70% 
S 0 3) a t 160—170°, and o-aminothiophenol could not be 
sulphonated. H . B u r t o n .

C h arac te ris tic  co lo u r re ac tio n s  of c e r ta in  
d iam in o - an d  n itro am in o -d ip h en y l-m o n o - a n d  
-d i-su lph ides. H .  H .  H o d g s o n  and W. R o s e n b e r g  
( J .  Soc. Dyers and Col., 1930, 46, 267—270).— 
Characteristic colour reactions are tabulated for the 
identification of a number of products obtained in the 
thionation of aniline (B., 1924, 901) and related sub
stances, including 2 : 2'-diaminodiphenyl disulphide, 
4 : 4'-diaminodiphenyl disulphide, 2 : 2'-diaminodi- 
phenyl sulphide, 2 :4 '-diaminodiphenyl sulphide, 4 :4 '-  
diaminodiphenyl sulphide, 2'-nitro-2-aminodiphcnyl 
sulphide, 2'-nitro-4-aminodiphenyl sulphide, 4'-nitro-
2-aminodiphenyl sulphide, 4'-nitro-4-aminodiphenyl 
sulphide. The preparation of these substances from 
y-aminothiophenol and the requisite chloronitro- 
benzene is described. A .  J .  H a l l .

A ction  of co m p o u n d s of th e  d iazo m e th a n e  
se r ie s  on th io -es te rs . S y n th es is  of k e ten - 
m ercap to ls , -ace ta l ch lo rides, an d  -th io ace ta l 
ch lo rides. D ipheny ld iazom ethane  as a  “ free  
ra d ic a l .’’ A. S c h o n b e r g  and L. v o n  V a r g h a  
(Annalen, 1930, 483, 176—189).—Diphenyldiazo
methane reacts with diphenyl trithiocarbonate in. 
ether a t the ordinary temperature, forming $$-di~ 
phenylthiol-<x<x.-diphenylethylene sulpihide, m. p. 135°, 
which on treatm ent with copper bronze in boiling 
benzene affords $$-diphenylthiol-a.ot-diphenylethylene, 
m. p. 112°. This is very stable towards alkalis, bu t 
is hydrolysed by slightly diluted sulphuric acid in 
acetic acid solution a t  i00° to  diphenylacetic acid. 
Di-p-tolyldiazomethane and di-p-tolvl trithiocarbon
ate give similarly §$-di-p-tolylthiol-aM-di-p-tolylethylene
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sulphide, m. p. 134.— 135°, which when heated a t 200° 
or acted on by coppor bronze passes into (¡p-rfi-p- 
lohylthiol-Ku-di-p-tolylethylene, m. p. 122—123°. Di- 
phenylenediazomethane and phenyl chlorodithio- 
formate furnish fj-chloro-fi-pheiiyllhioldiphenylcne- 
ethylene sulphide, m. p. 110°, convertible as above into 
[i-cJiloro-p-phenylthioldiphenylcne-ethylenc, in. p. 133°, 
which is hydrolysed by sulphuric and acetic acids to 
ftuorenc-9-carboxylic acid. Diphenylonediazometh- 
ane and phenyl chlorothioformate, Cl-CS-OPh, react 
slowly in benzene a t  the ordinary temporature, yield
ing foiihloro-fi-pheMOxydipheriylene-clhylene, m. p. 114— 
115°, also hydrolysed to  fluorene-9-carboxylic acid. 
Diphenyldiazomethane and 2 : 4 : 6 -trichlorophenyl 
chlorothioformate, b. p. 14G— 147°/12 mm., prepared 
from 2 : 4 :  6-trichlorophenol and thiocarbonyl chloride 
in presence of chloroform and aqueous sodium hydr
oxide, react in  ether forming [}-c/i/oro-(3-2 : 4 : 6-fn- 
chlorophenoxy-aa-diphenylelhylene, m. p. 91°.

The self-decomposition of diphenyldiazomethane 
and its reactions with diphenyl disulphide, oxygen, 
sulphur dioxide, and iodine are compared with the 
similar reactions of triphenylmethyl. The results are 
readily explicable on the assumption th a t diphenyl
diazomethane reacts as the di-radical, - CPh2-N2~.

H. Burton.
S tru c tu re  of isoanethole. G. D. G o o d  a l l  and 

R . D. H a w o r t h  (J.C.S., 1930, 2482— 2487).—Oxid
ation of isoanethole with potassium permanganate 
gives anisic acid and a-p-methoxyphenyl-n-propyl 
methyl ketone; the constitution 
p-Meb-C6H4-CH:CMe-CHEt-CGH 4-OiMe-p' is therefore 
assigned to  it. The ketone was identified by com
parison with the synthetic product and with the 
isomeric a-p-methoxybenzyl ethyl ketone : its struc
ture is confirmed by oxidation ■with sodium hypo- 
bromite to  give (probably) ot-G-bromoA-methoxy- 
¡dienyl-n-butyric acid, m. p. 123—125°.

Ethyl -p-methoxybenzylacetoacelate, b. p. 172°/0-25 
mm., and di-p-methoxybenzylacetoacetate, prepared 
from p-methoxybenzyl bromide and ethyl sodio- 
acetoacetate, are hydrolysed by 10% aqueous potass
ium hydroxide to  p-methoxybenzylacetonc, b. p. 177°/ 
25 mm. (semicarbazone, m. p. 172—173° : oxime, m. p. 
77°), and di-p-methoxybenzylacetone, m. p. 96—97°. 
Ethyl p-methoxybenzylmethylaceloacetate, b. p. 180°/
0-5 mm., is similarly hydrolysed to  a-p-methoxy- 
benzylethyl methyl ketone, b. p. 175°/20 mm. (semi
carbazone, m. p. 135°). p-Methoxyphenylaceto- 
nitrile (benzylidene compound, m. p. 96°) condenses 
with ethyl acetate in presence of sodium ethoxide to 
acetyl-Tp-melhoxyphenylacetanitrile, m. p. 80°, hydro
lysed by 50% sulphuric acid to  p-methoxybenzyl methyl 
ketone, b. p. 150°/20 mm. (semicarbazone, m. p. 173°), 
which with ethyl iodide and sodium ethoxide gives 
a-V-melhoxyphenyl-n-propyl methyl ketone, b. p. 125— 
12S°/0-7 mm. (semicarbazone, m. p. 189° : oxime, 
in. p. 84—85°). H . A. P ig g o tt.

H y d ro g en atio n  of a-pheny lethy l an d  a-phenyl- 
n -p ro p y l alcohol. R eduction  of a ro m a tic  ca rb - 
inols. P. A. L e v e n b  and P. G. S t e v e n s  (J. Biol. 
Cliem., 1930, 89, 471—477; cf. A., 1930, 1178).—
7-a-Phenylethyl alcohol yields, with hydrogen and 
platinum oxide, q/cZohexylethane together with

d-or.-cye\ohex//lethi/l alcohol, b. p. 8 8 °/ll mm., [a]/,’ 
+4-7°; a-piienyl-n-propyl hydrogen phthalate was 
resolved with brucine, the - d-hydrogeh phthalate, [a]fj 
+41-5° in alcohol, giving the d -carbinol, b. p. 105-5— 
107°/15 mm-., [a]fi +28-3°, which was hydrogenated 
to d-a-cyclohexyl-n-propyl alcohol, b. p. 105— 10G°/18 
mm., [«] {'; -f  20-0°. I t  follows th a t Z-a-phenylethyl and 
d-a-phenyl-M-propyl alcohols are configuratively re 
lated. When reduced with hydrogen and platinum 
oxide, benzyl alcohol yields chiefly ci/cZohexvlmethane, 
benzhydrol 60% of dicycZohexylcarbinol together 
with dicycZohexylmethane, and triphenylcarbinol 
almost exclusively diphenylcycZohexylmothane; 
aliphatic ZerZ.-carbinols are not reduced under these 
conditions. C. R. H a r i n g t o n .

M ethy la tion  of alcoholic h y d ro x y l g ro u p s  on the  
b a s is  of th e  e lec tron ic  theo ry . J . v o n  B r a u n ,
E. A n t o n , and K. W e i s s b a c i i  (Bcr., 1930, 63, [B], 
2847—2861).—A ttem pts are made to explain the 
varied behaviour of the hydroxyl groups towards- 
methylation on the basis of the electronic theory  
from which the following consequences arc deduced. 
Tho inductive action of a benzene nucleus or double 
linking m ust diminish greatly with its distance from 
the hydroxyl group, since it is distributed over each 
interm ediate carbon atom. An effect equal to or 
more pronounced than th a t of the benzene nucleus or 
doublo linking m ust bo exerted by each dipole with 
the +  sido directed towards the hydroxyl group, for
example, 0 —C < , NEEC— . The effect m ust be 
most marked when hydroxyl is attached to a chain 
in which an element is present with tho character 
of a  positively charged ion.

Tho compound to bo m ethylated is dissolved or 
suspended in ten times its weight of water a t 5° 
and 6 mols. of methyl sulphate and 14 mols. of sodium 
hydroxide in 10% solution are added. Tho mixture 
is shaken for 5 rani, while cooled in ice and then set 
aside. The tem perature rises spontaneously to 
50—55° and is maintained a t this point for 15 min. 
W ith the simpler alcohols the mixture is oxtraoted 
with e th e r; after removal of solvent and distillation, 
the product is analysed, particularly accordmg to 
Zerewitinov. W ith moro complex products individual 
methods are used for isolation. W ith tho following 
alcohols, the -percentage of m ethyl ether produced 
is placed within parentheses; benzyl (64); p-plienyl- 
ethyl (19); y-phenylpropyl (5); e-phenylamyl (0); 
phenyldimethylcarbinol (0); cinnamyl (53); furfuryl 
(70); allyl (more than 20); ?i-propyl (0); isoamyl
(0); n-heptyl (0). Tho marked influence of tho 
eyano- and sulpho-groups is shown by the production 
of moro than  50% and 100% of methyl ether from 
fi-cyanocthyl alcohol and fi-ethylsulphonylethyl alco
hol, respectively. In  compounds with basic nitrogen 
tho influence is stronger than in the fatty-arom atic 
alcohol, as shown by the data : ¡3-piperidinoethyl 
alcohol (100); y-dimethylaminopropyl alcohol (100); 
y-mothylanilinopropyl alcohol (almost 100); S- 
piperidinobutyl alcohol (about 50) ; E-pipcridinoamyl 
alcohol (0); E-dimethylaminoamyl alcohol (0); 2- 
dimethylamino - 3 - hydroxy - 1 : 2  : 3 : 4 -  tetrahydro - 
naphthalene (100); 2-p-hydroxyethylpiperidinc (100);
2-dimcthylamino-5-methylbcnzyl alcohol (60); d i
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hydrocodeine (almost 100). Tropine and y-dimethyl- 
amino-fi-hydroxy-y-methylbutano are almost un
affected. W ith hydroxy-acids the following per
centages of methyl ether arc obtained : lactic ( ?15); 
mandelic (70); tropic (40).

The following observations appear new : N-p-hydr- 
oxyethylpiperidine methiodide, m. p. 238° (correspond
ing chloroplatinate, m. p. 228; and chloroaurate, m. p. 
243°), transformed by mctbylation into a non
crystalline methiodide [corresponding chloroplatinate, 
C18H 40O2N2ClGPt, m. p. 234° (decomp.), and chloro- 
aurale, m. p. 108° after softening a t  10 0°]; methyl 
y-dimethylciminopropyl ether methiodide, m. p. 2 2 1° 
(corresponding chloroplatinate, m. p. 2 2 2°; chloro
platinate of the non-methylated compound, decomp. 
235°); N-methyl^-y-hydroxypropylanilixie methiodide, 
m. p. 132°, and id-methyl-is-y-xnethoxypropylaniline 
viethiodide, m. p. 119—121°; 2-dimethylamino-3- 
hydroxy-1 : 2 : 3 : 4-tetrahydronaphthalene, m. p. 31°, 
and 2-dimethylamino-3-?)ipJhoxy-l : 2 : 3 : 4-tetrahydro- 
naphthalene methiodide, m. p. 223° (corresponding 
■melhochloride, m. p. 230°, and chloroplatinate, m. p. 
229°); l-methyl-2-$-methoxyethylpiperidine chloro- 
platinale, C20H 44O2N,ClGPt, m. p. 212°; l-methyl-2-fi- 
hydroxyethylpiperxdine viethiodide, decomp, about 235°, 
and the corresponding chloroplatinate, m. p. 204°; 
methyl 2-dimethylamino-5-methylbenzyl ether, m. p.
120—125°/12 mm. [picrate, m. p. 155°; chloroplatinate, 
m. p. 172°; methiodide, m. p. 115° (decomp.)]; 
y-dimethyhmino-y-methylbutan-fi-ol methiodide, m. p. 
172° (decomp.); benzenesulphonmethyl-y-hydroxypro- 
pylamide, b. p. 167°/0-3 m m .; methylephedrine, 
OMe-CHPh-CHMe-]NTMe2, b. p. 116°/16 mm. (picrate, 
m. p. 166—168°; methiodide, m. p. 190°) ; methyl- 
dihydrocodeine methiodide, m. p. 207—209°; P- 
metlioxy - a - dimethylamino - a - methylenedioxyphenxyl - 
propane methiodide and the corresponding chloride 
and chloroplatinate, m. p. 216°, and the methiodide 
of the corresponding (3-hydro xy-compound, m. p. 
190° (corresponding chloroplatinate, m. p. 198°); (3- 
elhylsulphonylethyl alcohol, b. p. 193—195°/12 mm., 
m. p. 40°, and methyl $-ethylsulphonylethyl ether, b. p. 
142— 144°/12 mm. ;  dimethyl-$-hydroxyethylsulphon- 
ium iodide, m. p. 60—62° (platinum  salt, m. p. 80— 
81°); dimdhyl-y-hydroxypropylsulphonmvi iodide, 
m. p. 52—55° (corresponding platinum  salt, m. p. 
115°); $-methoxy-a.-phenylpropionic acid, b. p. 134— 
136°/0-3 mm., m. p. 62°, and the corresponding 
chloride, b. p. S8°/0-5 m m .; phenyl fl-methoxy-a- 
phcnylethyl ketone, b. p. 139—141°/0-2 mm. (non
crystalline oxime and semicarbazone); phenyl (3- 
ch'loro-a-phenylethyl ketone, b. p. 139— 140°/0-5 mm. 
(slight decomp.); o-methoxymethylbenzoic acid, b. p.
121—125°/0-5 mm., m. p. 93—94°, converted by 
thionyl chloride into phthalide; a.-methoxybcnzyl- 
succinic anhydride, b. p. about 155°/0-5 mm., m. p. 
95—96°, and a.-methoxybcnzylsuccinic acid, m. p. 140°.

H. W r e n .
Q uinonoid  s tru c tu re  of tr ip h en y lm e th y l sa lts .

L . C. A n d e r s o n  (J. Amer. Chem. Soe., 1930, 5 2 , 
4567—4572; cf. A., 1928, 219, 285; 1929, 977).— 
Curves are given for the absorption spectra of solu
tions of triphenylcarbinol, triphenylmethyl chloride, 
sulphate, and perchlorate in methyl sulphate, tr i
phenylmethyl hydrogen sulphate in sulphuric acid,

and triphenylm ethyl perchlorate in perchloric acid. 
These show th a t all the above solutions (except 
triphenylcarbinol and triphenylmethyl chloride in 
methyl sulphate) are similar, probably because they 
are present in solution as quinonoid compounds.

H . B u r t o n .
A ction  of h y d ro g en  su lp h id e  on ac id  ch lo rid es.

I. H y d ro g en  su lp h id e  an d  benzoyl ch lo ride .
L. S z p e r l  [with A. S m o l a n s k a ] (Rocz. Chem., 1930, 
10, 510—522).—The following products are found 
after passing hydrogen sulphide through benzoyl 
chloride a t 180—185°: hydrogen chloride, sulphur, 
benzoic acid, dibenzoyl disulphide, ethylidene dithio- 
benzoate, and an unidentified, sulphur-containing 
substance, m. j>. 28—30°. The last-named substance 
was not found when the reaction was carried out in 
decalm solution, whilst in xylene solution a t 145° 
the products are hydrogen chloride, benzoic acid, 
and dibenzoyl mono- and di-sulphide. Dibenzoyl 
disulphide gives an intense red coloration on fusion 
in the presence of traces of sodium silicate or sodium, 
lithium, or strontium  carbonates, whilst with cadmium 
or silver carbonates sulphides of the metal are pre
cipitated. A ttem pts to isolate the red product from 
the former reaction were not successful, the only 
product identified being thiobenzoic acid. Dibenzoyl 
sulphide can be prepared by adding thiobenzoic acid 
to benzoyl chloride in ethereal solution. A violet 
coloration is obtained by' fusing the monosulphide 
with the above salts. R. T r u s z k o w s k i .

H ydro lysis  of benzoy la ted  am in o -ac id s  an d  
polypeptides. S. G o l d s c h m id t  and W. F u n e r  
(Annalen, 1930, 4 8 3 , 190—216).—The hydrolysis 
of various benzoylated mono- and di-amino-acids, 
aminohydroxy-acids, and polypeptides with sodium 
hydroxide solution (2 % unless stated otherwise) a t 
25° and 100° and sulphuric acid a t 100° is studied 
(cf. A., 1929, 1188). The ra te  of the alkaline hydro
lysis of the benzoylated monoamino-acids increases 
with rise in tem perature and liydroxyl-ion concentra
tion ; for a definite hydroxyl-ion concentration, the 
coefficient decreases with increasing length of the 
carbon chain. Alkaline hydrolysis of hippuric acid 
is increased both a t  25° and 100° by the addition 
of sodium chloride, bu t is decreased by added glycine. 
The O-benzoyl group is eliminated from OA7-dibenzoyl- 
serine and -tyrosine a t 25°; a t 100°, both benzoyl 
groups are readily eliminated from the former com
pound. Alkaline hydrolysis of dibenzoylarginine 
causes the very ready elimination of one benzoyl 
group with the production of a-benzoylornithine; 
the velocity of hydrolysis of the second benzoyl 
group is measurable when S% sodium hydroxide 
solution is used. Similarly, ae-dibenzoyl-lysine is 
first hydrolysed to the a-benzoyl derivative. W ith 
benzoylated glycyl-, diglycyl-, and alanylglycyl- 
glycines, the peptide linkings are rapidly broken; 
during this hydrolysis little benzoic acid is produced.

The ra te of hydrolysis of benzoylated monoamino- 
acids by 70% sulphuric acid a t 100° increases with 
the length of the carbon chain. Dibenzoylarginine 
behaves similarly with acidic hydrolytic agents as 
with alkaline, bu t the behaviour of as-dibenzoyl- 
lysine is reversed, i.e., the a-benzoyl group is elimin-
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ated first. The peptide linkings are first broken 
when the above benzoylated peptides are hydrolysed 
with 70% sulphuric acid. The velocity of hydrolysis 
of benzoylproteins is greater with 30% sulphuric 
acid than with more concentrated acid; the rate 
corresponds with the specific conductivity of the 
acid. The velocity of hydrolysis of hippuric acid 
by 70% sulphuric acid a t  100° is increased by the 
addition of glycine. H. B u r t o n .

D ynam ic iso m e rism  invo lv ing  h y d ro carb o n  
rad ica ls . II . In tra m o le c u la r  c h a ra c te r  of the 
am id ine  re a rra n g e m e n t. A. W. C h a p m a n . III. 
E ffects of su b s titu tio n  on velocity  of in te rch an g e  
an d  p o sitio n  of e q u ilib r iu m  of iso m eric  tr ia ry l-  
benzam id ines. A. W. C h a p m a n  and C. H. P e r r o t t  
(J.C.S., 1930, 2458—2462, 2462—2468).—II. The 
interconversion of isomeric triarylbenzamidines (cf. 
A., 1929, 1294) is shown by velocity measurements 
(see below) to follow a unimolecular course; i t  does 
not need a catalyst, and is not accompanied by side 
reactions. Thus symmetrical amidines, e.g., triphenyl- 
and tri-p-tolyl-benzamidines, are unchanged when 
heated (at 345° for 2 hrs., and 335° for 1 hr., re
spectively). Further evidence for the intramolecular 
nature of the change is aSorded by the absence of 
phenyl-p-tolylamine from the hydrolysis products 
of a mixture of triphenyl- and tri-p-tolyl-benzamidines 
after rearrangement by heating. Triphenyl-, m. p. 
168—169°, tri-p-tolyl-, m. p. 188— 189°, and tri-p- 
chlorophenyl-benzamidine, m. p. 147— 148°, are pre
pared by the method previously described (loc. cit.). 
The product of chlorination of benzoyldiphenylamine 
(Claus and Schaare, A., 1882, 1060) is pp'-dichloro- 
diphenylamine, as is proved by its preparation from 
'N-p-chlorophenylbenzimino-p-chlorophenyl ether, m. p. 
68—69°.

II I . A kinetic study of the reaction R N X Ph'N R R ' 
(I) R'N;CP1i-NR2 (II) indicates th a t its mobility 
is affected by the nature of R ' in the order 
p-tolyl<phenyl<p-chlorophenyl, and by R  in the 
order p-tolyl>p-chlorophenvl. The proportions of 
I  in the equilibrium mixtures are estimated as 
69% [R = P h , R '= C 7H 7(p)], 53% [R = C 7H,(p), 
R '= P h l, 59% [R = P h , R '= C 6H 4Cl(p)], and 71% 
[R = C 6H,jCl(p), R '= P h ] . In  view of its similarity 
to this change, a modified explanation of the rearrange
ment of imino-ethers into amides, based on these 
results, is advanced (cf. A., 1927, 874). NN'-Di'-p- 
tolyl-N-phenyl-, m. p. 133°; TS-di-p-tolyl-W-phenyl-, 
m. p. 149-5—150° ; N N '-diphenyl-Îü-p-chlorophenyl-i 
m. p. 150—152° ; HS-diphenyl-W-p-chlorojdienyl-, m. p. 
167-5—168-5° ; N N '-di-p-chloro-diphenyl-~N-phenyl-, 
m. p. 132—133°, and N -di-p-chlorodiphenyl-lS'-plienyl- 
benzamidine, m. p. 101—103°, are described.

H . A . P ig g o t t .
E sté rifica tio n  of 3 : 5 -d iam ino- an d  iodo- 

benzoic ac ids with, alcoholic h y d ro g en  chloride. 
A . K a il a n  and^ A . I r r e s b e r g e r  (Monatsb., 1930, 
56, 407— 427).—The unimolecular velocity coefficients 
of estérification of 3 : 5-diamino-, and o-, m-, and 
p-iodo-benzoic acids with alcoholic hydrogen chloride 
in absence and presence of water have been deter
mined a t 25°. W ith alcohol containing little water, 
the coefficients for all the acids are proportional to

the concentration of the hydrogen chloride ; in moist 
alcohol, the coefficients increase much more rapidly. 
The values for 3 : 5-diaminobenzoic acid show tha t 
the introduction of a second m-amino-group into 
benzoic acid has a much smaller effect than the first 
(cf. A., 1907, ii, 158). The retarding action of the 
halogen atom is most marked with the o-iodobenzoio 
acid and least with the ra-isomeride. For the o- 
halogenobenzoic acids, the coefficient decreases with 
increasing atomic weight of the halogen atom  (cf. 
A., 1929, 1244). All the m-halogenobenzoic acids 
have approximately the same coefficient, which is 
less than th a t for benzoic acid. H. B u r t o n .

D i- an d  tr i-a ry la m in e  deriva tives. R. J oszt 
and W. L e s n ia n s k i  (Rocz. Chem., 1930, 10, 523— 
540).—A number of attem pts to synthesise 4-nitro-
2-diphenylaminobenzoic acid, m. p. 200°, by condens
ation were unsuccessful. Thus condensation of 5- 
nitro-2-anilinobenzoic acid or its ethyl ester with 
iodobenzene yielded either the original products 
or 5-nitrotriphcnylamine, and similar reactions took 
place with 5-nitro-2-aminobenzoic acid and iodo
benzene and with 2-iodo-5-nilrobenzoic acid, m. p. 
197— 198°, and diphenylamine. The required acid 
is produced by oxidation with chromic acid of 4-nitro- 
‘¿-inelhyltriphenylamine, m. p. 130-5—131-5°, pre
pared by the condensation of diphenylamine with
2-iodo-4-nitrotoluene or of 4-nitro-2-methyldiphenyl- 
amine with iodobenzene. The following compounds 
have been prepared : i-nitro-2-methyldiphenylamine, 
m. p. 140—141°, by the condensation of 5-nitro-o- 
toluidine with nitrobenzene and iodobenzene, 6- 
diphenylamino-ra-toluidine, m. p. 94—99° (hydro
chloride, m. p. 217° ; acetyl derivative, m. p. 144—
145-5°), and d-amino-2-methyldiphenylaniine, m. p.
49—50° (hydrochloride, m. p. 185—187° ; acetyl deriv
ative, m. p. 139—140-5°), by the reduction of the 
corresponding nitro-dcrivatives ; the former amino 
yields, on diazotisation and coupling with (3-naphthol, 
a red dye, m. p. 186— 188°. R. T r u s z k o w s k i .

B eh av io u r of co n d en sa tio n  p ro d u c ts  of p- 
d im ethy lam inobenzaldehyde  to w ard s  b ro m in e  
an d  n itro u s  acid. K. H. B a u e r  and M. S e y f a r t h  
(Ber., 1930, 63, [B], 2691—2695).—Addition of 
bromine to  a-phenyl-p-dimethylaminocinnamonitrile 
in chloroform affords a-phenyl-3-bromoA-dimethyl- 
aminocinnamonilrile, NMe2-CGH3Br-CHX'Ph-CN, m. p. 
102°, identical with the substance obtained by con
densing 3-bromo-4-dimethylaminobenzaldehyde with 
phenylacetonitrile in alcohol containing a little potass
ium hydroxide. Similarly, treatm ent of a-phenyl-p- 
dimethylaminocinnamonitrile with sodium nitrite in 
glacial acetic acid yields v.-phenyl-3-nitroA-dimethyl- 
aminocinnamonitrile, m. p. 128°, also derived from
3-nitro-4-dimethylaminobenzaldehyde and phenyl
acetonitrile. Ethyl <x-cyano-3-bromo-4:-dimelhylami7io- 
cinnamate, m. p. 107°, is prepared from 3-bromo-4 
dimethylaininobenzaldchyde and ethyl cyanoacetate 
or from bromine and ethyl a-cyano-p-dimethylamino- 
cinnamate. Ethyl a-cyano-3-nitro-‘i-dimethylamino- 
cinnamate, m. p. 172—173°, is obtained by analogous 
methods, which are also applied in the production 
of 3-bromoA-dimethylaminobenzylidenemalononitrïle, 
NMe2-C6H3Bi-CH:C(CN)2, m. p. 123—124°, and
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3-nitro-i-dimethylbenzylidenemalononitrile, m. p. 147— 
148°. In  these compounds the introduction of a 
basic group into the phenyl residue does not so far 
neutralise the accumulation of negative groups th a t 
addition occurs, bu t facilitates substitution in  the 
phenyl nucleus. Similarly, phenyl 4-dimethylamino- 
styryi ketone and bromine yield phenyl S-bromo-i-di- 
methyldminoslyryl ketone, m. p. 82° (hydrochloride, 
m. p. 145—146°), obtained also from 3-bromo-4- 
dimethylaminobenzaldeliyde and acetophenone, 
whereas methyl p-dimethylaminostyryl ketone and 
bromine give methyl u.-bromo-4:-dimethylaminostyryl 
ketone, m. p. 92°. The constitution of the last-named 
compound follows from the conversion of its plienyl- 
hydrazone, m. p. 127°, into l-p>henyl-5-p-dimethyl- 
aminophenyl-Z-methylpyrazole, m. p. 148—150°. In  
this instance, therefore, reaction consists in addition 
of bromine followed by loss of hydrogen bromide.

H . W r e n .
P re p a ra tio n  of a -n ap h th o n itr ile  fro m  a- 

n ap h th y lam in e . J . A. M c R a e  (J. Amer. Ckem. 
Soc., 1930, 52, 4550—4552).—Contrary to  the s ta te
m ent of Whitmore and Fox (A., 1930, 99), a 25— 
35% yield of a-naphthonitrile can be obtained by 
the Sandmeyer reaction from a-naplithylamine. The 
yield is improved to  58—65% when potassium nickel 
cyanide solutions containing sufficient sodium hydr
oxide to  neutralise the diazonium solution are used (cf. 
Korczynski and others, A., 1920, i, 643; 1926,1037).

H. B u r t o n .
R eac tions of salicy lic ac id  an d  salo l. L.

E i i k e r t  (Pharm. Zentr., 1930, 71, 744).—Super
position of a solution of sodium nitrite and salicylic 
acid, salicylates, or o-acetoxybenzoic acid on sulphuric 
acid gives a red ring and, after mixing, a blood-red 
solution, becoming green when basified with sodium 
hydroxide. Phenyl salicylate gives a red ring and, 
on mixing, a green solution which becomes red when 
diluted with water and greenish-blue and bluish-green 
with sodium hydroxide and ammonia, respectively.

H . E . F . N o tto n .
K eto -eno l eq u ilib riu m  of e th y l a-phenylaceto- 

aceta te . H. W. P o s t  and G. A. M ic h a le k  (J. Amer. 
Chem Soc., 1930, 52, 4358—4362).—The enol content 
of ethyl a-phenylacetoacetate, prepared by a modific
ation of the method of Beckh (A., 1899, i, 211), is 
found to  be 28-6% in pyrex glass vessels a t 20°, by the 
indirect method of Meyer (A., 1911, i, 832). The 
electronegative phenyl group facilitates ionisation of 
the a-hydrogen atom. Abnormal results are obtained 
when the am ount of enol is calculated from refracto- 
metric data. H . B u r t o n .

M in jak  p e lan d jau , th e  ex u d a tio n  fro m  the  
w ood of P entaspadon m o t leyi, H ook f. III .
P. v a n  R o s ib u r g h , A. G. v a n  V e e n ,  and A. J . 
H. S m it (Proe. K. Akad. Wetensch. Amsterdam, 
1930, 33, 690—693).—When the phenol (A., 1930, 
1434), obtained by the decarboxylation of peland- 
jauic acid, is hydrogenated in the presence of a large 
am ount of acetic acid, with palladium-black as the 
catalyst, a tetrahydrophenol, C24H 420 , m. p. 58—59°, is 
obtained, which when distilled with zinc dust yields a 
small quantity  of 1 -methylnaphthalene. If the 
original phenol is distilled in the same manner with

zinc, a mixture of naphthalene and 1-methylnaphth 
ene is produced in a larger yield. A sample of dec 
liydropelandjauic acid, obtained from crystalli 
pelandjauic acid, m. p. 25°, after decarboxylation 
330—350°, and vigorous reduction in acetic acid wi 
platinum  oxide as the catalyst, yields a hydrocarb 
identical with rationally synthesised heptadecylcyc 
hexane. The decahydrophenol (loc. cit.), after tree 
m ent with zinc chloride to remove water,and hydrogc 
ation with platinum oxide in acetic acid, yields t  
same hydrocarbon. I t  is therefore suggested th a t t 
crude pelandjauic acid is a m ixture of a least h 
similar substances; the crystalline acid, m. p. 25°, 
formulated as 3-hydroxy,-2-heptadecadienylbenz< 
acid, and the liquid acid as 3-hydroxy-2-heptadec 
dienyl-p-toluic acid. T. H.. M o r to n .

A ction  of h y d ro g en  su lp h id e  on ac id  ch lor 
an h y d rid es . II . H y d ro g en  su lp h id e  and  
p h th a ly l ch loride. L. S z p e r l .  II I . H ydrogt 
su lp h id e  an d  n a p h th a ly l ch lo ride . L. Szpe: 
and H. M o r a w s k i (R ocz. Chem., 1930, 10, 652 
656, 657—666).-—II. o-Plithalyl chloride reacts wi 
hydrogen sulphide a t 195—200° to  yield hydrogi 
chloride, phthalic acid, o-phtlialyl sulphide, and di- 
phihalyl disulphide, m. p. 330—331-5°.

II I . Naphthalyl chloride in  benzene solution reac 
with hydrogen sulpliide a t 80° to  yield liydrogi 
chloride, naphthalic acid, and naphthalic thioanhydric 
m. p. 205—206° (decomp.). R. T r u s z k o w s k i.

N aph tha lene-2  : 3 -d icarboxy lic  acid . H. Wal
m a n n  (J. pr. Chem., 1930, [ii], 128, 150—152).—T  
preparation of 3-cyano-2-naphthoic acid, m. p. 273- 
274°, from the corresponding amino-acid by San 
m ever’s method, and its hydrolysis to  naplithalen 
2 : 3-dicarboxylic acid, are described.

H. A. P ig g o t t .
R eso lu tion  of y -tru x illic  h y d ro g en  e s te r s  in  

th e ir  o p tical com ponen ts. F. S c h e n c k  (Be: 
1930, 63, [B], 2706—2712; cf. Stoermer and Fre 
wurst, A., 1926, 291).—Treatm ent of y-truxil 
anhydride with the requisite boiling alcohol in t' 
presence of a small am ount of anhydrous sodiu 
carbonate affords methyl, m. p. 183-5—1S4°, eth 
m. p. 173—174-5°, n-propyl, m. p. 170—171°, ai 
n-butyl hydrogen dl-y-truxillates {hydrated sodiv 
n-butyl y-truxillate is described). The optically acti 
hydrogen esters are obtained by successive treatm e 
of the racemic compounds with morphine and bruci: 
and from the active y-truxillamic acids by the acth 
of nitrous fumes in glacial acetic acid. The followh 
compounds are described, all rotations being measur 
in acetone : methyl d-y-tiuxillamate, m. p. 153—154 
ethyl d-y-truxillamate, m. p. 168°; n-propyl d- 
truxillamate, m. p. 159—160°, [a]’" —17-70°; n-bui
1-y-truxillamale, m. p. 141-5—143°, [ajjj +18-33 
di-n-butyl y-truxillate, m . p. 85—86°; methyl hydrog 
1(—)-y-truxillate, m. p. 145-5—147°; methyl hydrog 
d-{4-)-y-truxillate, m. p. 145-5—-147°, [a]1,? -+6-48 
ethyl hydrogen l-(—)-y-truxillate, m. p. 142-5—14! 
[a]jj —16-4S°; ethyl hydrogen d{-\-)-y-truxillate, m.
142-5— 143°, [a]U's +19-14°; n-propyl hydrogen 1(— 
y-truxillate, m. p. 148— 149°, [ajjj —21-35°; n -pro} 
hydrogen d(-\-)-y-iruxillate, m. p. 148—149°; n -bu 
hydrogen \{—)-y-truxillate, m. p. 151— 152°, [a]
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—25-70°, and d (-\-)-y-truxillatc, m. p. 151— 152°, [a]'ü 
+20-14°. H. Ween .

C hloropheno l-red . W. C. H a r d e n  (J. Amer. 
Chem. Soc., 1930, 52,4611).—Pure chlorophenol-red is 
obtained by repeated dissolution of the dye in water, 
acidifying with hydrochloric acid, and evaporating 
until crystallisation begins. The colour of the pure 
product with alkali is more blue and less red than th a t 
with a commercial sample. H. B u r t o n .

S y n th eses  of san to n in  d eriv a tiv es . A. E.
T s c h it s c h ib a b in  and M. N. S c h t s c h u k in a  (Ber., 
1930, 6 3 , [B], 2793—2S06).—Ethyl methylsuccinate 
condenses with ethyl oxalate in ether under the 
influence of sodium ethoxide to  ethyl oxalylmethyl- 
succinate, which is completely decomposed into ethyl 
propanetricarboxylate and carbon dioxide when 
distilled under diminished pressure. Reduction of 
the crude ester by aluminium amalgam in moist 
ether affords three stereoisomeric lactonic esters,

C ° < S ^ £ g S  (i) b - P- 1S2—1S3°/13 mm.,
d20 1-1717, n D 1-4498, (ii) b. p. 186—187°/13 min,, d20
1-1747, n D 1-4507, and (iii) b. p. 200—204°/13 mm., 
m. p. 70?. Hydrolysis of the ester (i) with hydro
chloric acid affords an acid, C7H sOG, m. p. 181— 182°, 
which is transform ed by acetyl chloride into a m ixture 
of dimethylmaleic anhydride and methylbutanolidedi- 
carboxylic anhydride, m. p. 162°. The anilideoi acid i 
has m. p. 212—214°. The ester, b. p. 186—187°/13 
mm., is hydrolysed to an acid, m. p. 186°, mainly 
unchanged by warming with acetyl chloride, but to a 
small extent isomerised to  the anhydride of acid i. 
The acid from the solid ester has m. p. 185° and passes 
into an anhydride, m. p. 201° (with a small am ount of 
anhydride, m. p. 162°), from which the original acid 
is regenerated by water. Isomérisation of the 
anhydride, m. p. 201°, to  anhydride, m. p. 162°, is 
caused by distillation. Both anhydrides yield the 
same anilide with boiling aniline. Condensation of 
the anhydride, in. p. 162°, with p-xylene in presence of

P H Mp /CO -ÇH — ÇHMeW +P+i+co-CH-O -CO  ’ m. p. 137—139°. Con-

Me

% y
(I.)

aluminium chloride 
gives the kctolactonic 

9HMe acid (I. R = H ), m. p. 
CO 171— 173°, trans

formed by short trea t
m ent with warm, con
centrated sulphuric 

acid into an isomeric acid, m. p. 150°; the second acid 
is obtained directly by the successive action of thionyl 
chloride and aluminium chloride and p-xylene on
3-methylbutanolide-l : 2-dicarboxylicacid, m. p. 181— 
182°. Reduction of the two stereoisomeric acids by 
amalgamated zinc and concentrated hydrochloric acid 
affords s-p-xylylpentane-fiy-dicarboxylic acid, m. p. 
161—163°, whereas reduction of the acid, m. p. 150°, 
with amalgamated zinc and acetic acid yields c-keto- 
s-'p-xylylpentane-^y-dicarboxylic acid, m. p. 169— 172°. 
The acid, m. p. 161— 163°, is transformed by ring 
closure into a substance, m. p. 130°, which probably
has the structure ^ ^ i l ^ ^ C H - C H M e - C O a H .
trea tm en t of the kctolactonic acid, im p. 172°, with 
thionyl chloride followed by heating of the residue in a 
vacuum a t 160—185° gives the diketone,

densation of the anhydride, m. p. 162°, w ith methoxy- 
p-xylcno in presence of aluminium chloride yields the 
kctolactonic acid (I, R=OM e), m. p. 207—208°, and an 
unidentified product, m. p. 156°. Reduction of the 
ketolactonic acid by Cleinmensen’s method yields
e.-methoxy-p-xylylpcntane-$y-dicarboxylic acid, m . . p. 
131— 132°, transformed by successive demethylation 
and ring closure into an  unsaturated lactone, m. p. 
250—252°, identical with the product of Clemo, 
Haworth, and W alton (A., 1930, 919). H . W r e n .

C o n stitu en ts  of k aw a  ro o t. X. K aw ain  and  
d ihy d ro k aw ain . W. B o e s c h e  and W. P e it z s c h  
(Ber., 1930, 6 3 , [B], 2414—2417; cf. A., 1929, 442, 
1453).—Technical kawa resin is dissolved in  ether and 
the solution is extracted with 3% sodium hydroxide; 
after desiccation of the ethereal solution and removal 
of the ether the residue is subjected to  prolonged 
fractional extraction with hot hexane. Slow evapor
ation of ethereal solutions of suitable solid extracts
yields kawain, C H <^ MebC^ >C H -C H :C H P li. m .p.
105—106° after softening a t 102°, [a]j? +105° in  ethyl 
alcohol. I t  is isomerised by boiling 2A-sodium 
hydroxide to kawaic acid, m. p. 184— 185°, and 
catalytically reduced to  a m ixture of much dihydro-
Icawain, C H < g O M e ) - C H ,^> C H -C H 2-CH2Ph, m. p.
56—58°, [a ] ‘,5 +30° in ethyl alcohol, and little tetra- 
hydrokawaic [f3-methoxy-+phenyl-Aa-heptenoic] acid. 
Dihydrokawain is transformed by 10% sodium 
hydroxide into dihydrokawaic [$-methoxy-^-phenyl-A“- 
heptadienoic\ acid, m. p. 139—140° (decomp.); the 
acid can be obtained by treatm ent of purified kawa 
resin dissolved in methyl alcohol w ith hydrogen in 
presence of palladium.

[W ith J .  N ie m a n n .] Dihydrokawain is isolated 
from the initial fractions of the extraction of kawa 
resin with hexane. H. W r e n .

C o n stitu en ts  of k aw a  ro o t. X I. S y n th eses  of 
m e th y s tic  ac id  an d  k aw aic  acid. W. B o e s c h e  
and B. R. B l o u n t  (Ber., 1930, 6 3 , [B], 2418—2420).— 
«//oMethvsticin is converted by m ethyl orthosilicatc in 
presence of m ethyl alcohol containing a trace of 
hydrogen chloride into methyl m ethystate, m. p. 162— 
164°, hydrolysed by sodium hydroxide to methystic 
acid, m. p. 187— 188°. Methyl a-acetyl-y-cinnamyl- 
ideneacetoacetate is transformed by ammonia in 
presence of ether a t the ordinary tem perature into 
ui/okawain [methyl y-cinnamylideneacetoacetate], 
m. p. 93°, in nearly 80% yield; it  is converted by 
m ethyl orthosilicate and subsequent hydrolysis into 
kawaic [p-methoxyYphcnyl-A^-heptadienoie] acid, 
m. p. 186° (decomp.). H . W e e n .

N itra tio n  of su b s titu te d  benzaldehydes an d  
s ta b ility  of th e  aldehyde g roup . H . H . H o d g s o n  
and E. W. S m it h  (J.S.C.I., 1930, 4 9 , 408—410t ).—  
The introduction of a 5-nitro-group into wi-nitro- 
benzaldehyde by direct nitration has so far proved 
to  be impracticable on account of oxidation taking 
place under the severe conditions employed. To 
modify the deactivation of the nuclear carbon atoms, 
due to the combined symmetrical effect of the two
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nitro-groups, two routes have been explored : (1)
the use of substituted anils, which, however, could 
be nitrated  only in the aniline portion of the molecule, 
and (2) the introduction of op-directing groups into 
the m-nitrobenzaldehyde nucleus. Of the various 
groups available, the amino-group was unsuitable 
because of its facile decomposition, although when 
protected, as in 3-nitro-4-acetamidobenzaldehyde, 
even acetyl n itrate failed to introduce a second nitro- 
group. When the hydroxyl group was present, as 
in 3-nitro-4-hj’droxybenzaldehyde, dinitration readily 
occurred with formation of 3 : 5-dinitro-4-hydroxy- 
benzaldehyde, although the hydroxyl group now 
resists mcthylation. S tarting from 4-methoxy- or
4-ethoxy-benzaldehyde, the 3-nitro-group was in tro
duced without difficulty, but a ttem pts a t further 
nitration resulted in the formation of 2 : 4-dinitro- and 
2 : 4 :  6-trinitro-anisole. A ttem pts to  dinitrate o- 
anisaldehyde produced 3 : 5-dinitro-2-methoxybenzoic 
acid. p-Chlorobenzaldehyde mononitrates and then 
oxidises only when the n itration conditions are made 
more stringent p-Bromobenzaldchyde gives both
4-bromo-3 : 5-dinitrobenzaldehyde and 4-bromo- 
3 : 5-dinitrobenzoic acid. The bromine atom in
4-bromo-3 : 5-dinitrobenzaldehyde is readily replaced 
by the amino- and methoxy-groups. 3 : 5-Dinitro-
4-aminobenzaldehyde resists diazotisation and 
3 : 5-dinitrotoluehe resists oxidation.

C h lo ro -deriva tives of v an illin  an d  th e ir  r e 
actions. L. C. R a i f o r d  and J . G. L i c h t y  (J. Aider. 
Chem. Soc., 1930, 52, 4576—1586).—2-Ciiloromnillin 
(:2-chloroA-hydroxij-^-inetlioxybenzaldehyde), m . p. 128— 
129° (oxime, m. ]). 157—15S°; p -bromopheny!hydrazone, 
m. p. 144— 146°; semicarbazone, m. p. 220—221°), 
prepared by the usual method from 2-aminovanillin, 
condenses with benzidine forming bis-2-chlorovanillyl- 
idencbcnzidine, m. p. 224—226°. Chlorination of 
vanillin with rather more than 1 mol. of chlorine in 
chloroform below 60° affords 5-chlorovanillin, m. p. 
163° (lit. 165°) (oxime, m. p. 172°; p-bromophehyl- 
hydrazone, m. p. 161°; semicarbazone, m. p. 201°), 
converted by treatm ent with acetic anhydride and 
sodium acetate into the acetyl derivative, m. p. 201°, 
of 5-chloro-4:-hydroxy-3-methoxycinnamic acid, m. p. 
235—236° after previous shrinking. Bis-5-chloro- 
vanillylide7iebenzidine has m. p. 252—254°. Chlorin
ation of 4-acetoxy-3-methoxybenzylidene diacetate, 
m. p. 90—91° (lit. 88—89°), in acetic acid containing 
sodium acetate a t about 40°, gives the 6-chloro- 
derivative, m. p. 143— 144°, hydrolysed bv dilute 
potassium hydroxide solution to G-chlorovanilli7l, m. p.
167— 168° (oxime, m. p. 17S°; p-bro/nophenylhydrazoTie, 
m. p. 174°; se77iicarbazo7ie, m. p. 241°); bis-G-chloro- 
va7iillylidenebenzidi?ie, decomp. 263°, is also described. 
Bromination of 6-chlorovanillin in acetic acid con
taining sodium acetate furnishes G-chloro-5-bromo- 
vaTfiillin, m. p. 214°, and chlorination of 6-bromovanillin 
in chloroform a t  about 40° yields o-chloro-G-bromo- 
vanilli7i, m. p. 202°.

N itration of 6-chloro-4-acetoxy-3-methoxybenzyl- 
idene diacetate with fuming nitric acid a t 20—30° 
affords the2-ni7ro-derivative,m. p. SI—82°, hydrolysed 
to G-chloro-'2-nitrova7ÚllÍ7i, m. p. 155— 157°. This 
is reduced by ferrous sulphate and ammonia to 6-

chloro-2-aminova>itllin, m. p. 192— 193° after softening 
a t  190°, converted by the usual method into 2 :6- 
dichlorovaniUin, m. p. 139—140° (oxime, m. p. 141°; 
semicarbazone, m. p. 213°) ; bis-2 : G-dichlorovanillyl- 
ideiiebeyizidine has m. p. 232°. The acetyl derivative, 
m. p. 67°, of 5-chlorovanillin yields with nitric acid 
(d 1-5) below 20° the acetyl derivative (+ E tO H ), 
m. p. 95—96°, m. p. (alcohol-free) 112°, of ô-cliloro-2- 
nitrovanittin, m. p. 137°. The last-named compound 
is reduced by ferrous hydroxide to ô-chloro-2-amino- 
va7iilli7i, m. p. 136— 137°, convertible into 2 :5- 
dicMorovanillin; m. p. 179° (oxime, m. p. 158°; p- 
bromophe7iylhydrazone, m. p. 15S°; semicarbazo7ie, 
m. p. 22S°), also formed in small am ount during the 
chlorination of vanillin. Bis-2 :5-d ich l oro van il lyliden e- 
be7izidi7ie has m. p. 254—255°. Chlorination of 
H-chloro-4:-acetoxy-3-77iethoxybe7izylidene diacetate, m. p. 
115— 116°, in acetic acid containing sodium acetate 
yields 5 : 6-dichloro - 4 - acetoxy - 3 - me.thoxybcnzylidenc 
diacetate, m. p. 117— 118°, hydrolysed by boiling with 
10I\r-potassium hydroxide to 5 : 6-dichlorovanillin, 
m. p. 192° [oxime, m. p. 203° (decomp.) ; p-bro77io- 
pheTiylhydrazone, m. p. 163— 164°; se77iicarbazone 
(-fE tO H ), m. p. (alcohol free) 237°], also obtained 
by direct chlorination of 6-chlorovanillin. Bis- 
5 : G-dichlorova)iillylidenebc7izidÍ7ic, decomp. 289°, is 
also described.

Treatm ent of a saturated solution of 2 : 6-dichloro- 
vanillin in chloroform with sulphuryl chloride a t the 
ordinary tem perature furnishes 2 : 5 : 6-trichloro- 
vanillin, m. p. 154° (oxime, m. p. 173° ; se7nicarbazo7ie, 
m. p. 219°). 2 : G-Dichloro-5-bromova)iillÍ7i has m. p. 
167°.

One oxime only is obtained from each chlorovanillin 
examined and this ( ? a7iti) derivative could not be 
isomerised by hydrogen chloride (cf. B rady and Dunn, 
J.C.S., 1915, 107, 1S59; Raiford and Stoesser, A., 
1928, 1246). H. B u r t o n .

C liloro im ines. III . D ecom position  of a ro m 
a tic  a ld ch lo ro im in es  to  fo rm  n itr ile s . P re p a r 
a tio n  of n itr ile s  fro m  aldehydes. C. R. H a u s e r
and A. G. G i l l a s p i e  (J. Amer. Chem. Soc., 1930, 52,
4517—4519).—Treatm ent of o- and p-chloro-, o- and 
w-nitro-, 2-chloro-5-nitro-benzylidene-, anisylidene-, 
and piperonylidene-iV-chloroimines with cold alcoholic 
potassium hydroxide or sodium ethoxide solution 
affords the corresponding benzonitriles in 60—97% 
yield. H. B u r t o n .

Iso m érisa tio n  of h y d ro x y a ld eh y d es. IV. 
T ra n s fo rm a tio n  of benzy lb ro m o ace ta ld eh y d e  
an d  benzylglycollaldehyde. S. D a n i l o v  and E. 
V e n u s - D a n i lo v a  (Ber., 1930, 6 3 , [B], 2765—2775; 
cf. A., 1929, 1448).—¡3-Phenylpropaldehyde in carbon 
disulphide a t —5° is transformed by the gradual 
addition of bromine into the unstable a.-bro7no-$- 
phe7i7ylpropaldehyde, which readily becomes resinified 
and polymerised: I t  yields a crystalline m onohydrate, 
m. p. 87-5—88°. W ith semicarbazide it yields 
'x-hydroxy-fi-plienylpropaldehydesernicarbazone, m. p. 
136-5°. When heated with water and freshly p re
cipitated barium carbonate the bromoaldehyde gives 
a-hydroxy-[3-phenylpropaldehyde in moderate yield 
with 4%  of 3-phenylpropionic acid and halogenated 
condensation products. W ith silver oxide and hot
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water, the products are 20% of a-hydroxy-fl-phenyl- 
propaldchyde, 9-4% of a-hydroxy-p-plienylpropionic 
acid, 5-6% of a condensation product of the bromo- 
aldehyde, and 31% of p-phonylpropionic acid. Lead 
oxide and water afford mainly condensation products 
of the bromoaldehyde and 22-6% of (3-phcnylpropionic 
acid. a.-IIydroxy[!>-plie,nylpropaldehydc, m. p. 51-5— 
52°, gives an oxime, m. p. 123°, semicarbazone, m. p. 
130-5° (seo above), phenylosazone, C21H 20N4, m. p. 
137°, and benzoate, m. p. 70°. Oxidation of the alde
hyde by permanganate in presence of pyridine gives 
phonylacetaldehydc and a-hydr6xy-p-phenylpropionic 
ac id ; similar treatm ent of the benzoate and hydrolysis 
of the product affords a-hydroxy-p-phenylpropionic 
acid unaccompanied by neutral products. The 
hydroxyaldehyde is isomerised by sulphuric acid in 
the presence of alcohol a t 130—135° to a m ixture of 
a-plienylpropane-ap-dione (dioxime, m. p. 238—239°) 
and acetylphcnylcarbinolscmicarbazone, m. p. 194°, 
accompanied by a small am ount of (?) p-diphenyl- 
benzoquinone, m. p. 230°. The structure of the 
hydroxyketone is established by its conversion by 
magnesium phenyl bromide into mcthylhydrobenzoin, 
in. p. 103°, oxidised to benzoic acid and acetophenone.

H. W r e n .
M ixed catalysts in  the Friedel-C rafts reaction. 

Yield of benzophenone from  benzoyl chloride and 
benzene using  ferric  ch lo ride-alum in ium  chlor
ide m ix tu res  as catalysts. W. A. R i d d e l l  and
C. R. N o l l e r  (J. Amer. Chem. Soc., 1930, 52, 4365— 
4369; cf. Boswell and McLaughlin, A., 1930, 170).— 
Optimum yields (more than  90%) of benzophenone are 
obtained when 1-1 mols. of pure aluminium chloride are 
used per 1 mol. of benzoyl chloride in the Friedel- 
Crafts reaction. When mixtures (=1-1 mols.) of 
aluminium and ferric chlorides are used, the yields 
are approximately the mean of those obtained using 
the individual chlorides. Addition of ferric chloride 
to 1-1 mols. of aluminium chloride also causes a 
diminution in the yield. In  all experiments with 
ferric chloride an iron-containing by-product is formed.

H. B u r t o n .
Forced reaction betw een anils and p-thio- 

cresol. Reducing action of the th io l grouping.
H. G ilm a n  and J . B. D ic k e y  (J. Amer. Chem. Soc., 
1930, 52, 4573—4576).—When benzophenoneanil 
is treated with p-tliiocresol in boiling xylene with 
the exclusion of air, a m ixture of di-p-tolvl disulphide 
and benzhydrylaniline is obtained; the last-named 
substance is isolated mainly as the additive compound 
(1: l ) ,m.  p. 83—84°, with benzophenoneanil. Benzyl- 
idcneanilino and p-thiocresol afford similarly di-p- 
tolyl disulphide and benzylaniline; azobenzenc is 
reduced to  hydrazobenzene, which under the experi
mental conditions decomposes to  aniline (and azo- 
benzene). Nitrobenzene and benzophenone are not 
reduced by p-thiocresol.

Magnesium p-tolylthiol iodide (A., 1925, i, 810) does 
not react with henzophenoneanil or benzylideneanilinc 
in ethereal toluene solution. H. B u r t o n .

<oco-Dihalides of a liphatic-arom atic ketones of 
the type Ar-CO-CHX,,, in  p a rticu la r «<o-chloro- 
brom o-derivatives o f the type Ar-CO-CHClBr.
I .  R a b c e w ic z -Z u b k o w s k i  (R o c z . C h em ., 1930,

10, 541—554).—The following substances have been 
prepared : p -tolyl chlorobromo- and dichloro-methyl
ketones, in. p. 87° and 55-5—56°, respectively, o-4- 
xylyl chlorobromo- and dichloro-methyl ketones, m. p. 
25-5—26° and b. p. 145—146°/10-5 nun., respectively.
4-methoxy-, 4 -bromo-, and 4-iodo-phenyl chlorobromo- 
methyl ketones, m. p. 88—89°, 82°, and 78-5—79°, 
respectively. The halogen of the sidc-chains is trans
ferred to the nucleus on oxidation with dilute nitric 
ac id ; thus p-tolyl dibromomethyl ketone yields 3- 
bromo-4-methylbenzoic acid. R. T r u s z k o w s k i .

K etonitriles and ketothiocyanates of the type 
Ar-CO-CHyCN and Ar-CO-CH2-SCN. 1. R a b o e -  
w io z -Z u b k o w sk i and II. K a f l i n s k a  (R ocz. Chem., 
1930, 10, 555—569).—The following substances have 
been prepared by the action of potassium cyanide 
or thiocyanate on the appropriate cldoro- or bromo- 
derivative : 4-bromophenyl, m. p. 162-4— 163-4°,
4-iodophcnyl, m. p. 187-4—188-4°, 3-nit rophenyl, 
m. p. 152— 153°, p -tolyl, m. p. 104-6— 105-2°, m-4- 
xylyl, in. p. 80-1—81°, and $-naphthyl, m. p. 127-6— 
128-2°, cyanomethyl ketones; phenyl, m. p. 74-1— 
74-6°, 4 -chloro-, m. p. 138-6—139-2°, 4-bromo-, m. p. 
148-S—149-2°, 4 -iodo-, m. [p. 154— 155°, p -tolyl, m. p.
106-2— 106-8°, p-anisyl, m. p. 124-2— 124-8°, 3-nitro- 
phenyl, m .p. 123-6—124-2°, riX-d-xylyl, m. p. 80-8—81-0°, 
and fi-naphthyl, m. p. 109-4— 110°, thiocyanomcthyl 
ketones. Bromination of cyanoacetophenono yields 
bcnzoyldibromoacctamidc, m. p. 181-6—182-4°, whilst 
thiocyanoacetophcnone gives an unstable d¡bromide, 
in. p. 132— 134°, which loses hydrogen bromide on 
recrystallisation from alcohol, yielding a substance, 
(C9H 50 tfS ),, m. p . 208—208-5°. R . T r u s z k o w s k i.

Reactivity of the positive hydrogen atom .
V. P repara tion  of tetraphenylcyclopentadienone.
W. D x lth b y  and F. Q u in t  (J. pr. Ciiem., 1930, [ii], 128, 
139— 149).—The condensation of benzil with dibenzyl 
ketone in cold alcoholic solution under the influence 
of alkali leads to  3-hydroxy-2 : 3 : 4 : 5-tetraphenyl- 
A4-cyc/openten-l-one, previously obtained by use of 
aqueous alkali (J.C.S., 1901, 79. 1256), and probably 
identical with Lowenbein and Ulich’s product from 
benzylidenediphenylraaleide and magnesium phenyl 
bromide (A., 1926, 171). I t  is converted by reduotion 
with zinc and acetic acid into 2 : 3 : 4 :  o-tetraphr.nyl- 
A4-oyo\openten-\-one, m. p. 162— 163°, also obtained 
by replacing benzil by benzoin in tho above con
densation. A t the b. p., 2 : 3 : 4 : 5-tctraphenyl-A2:4- 
eyefopentadien-1 -one (Lowonbein and Ulich, loc. cit.) 
[dibromide, m. p. 169—170° (decomp, into the ketone 
and brom ine: similarly decomposed by warming in 
a suitable solvent)] is formed by further elimination 
of water in the original condensation. I t  is also 
produced by the action of bromine in acetic acid a t 
100° on tetraphenylcyc/openten-1 -one, to which i t  is 
reduced by hydrogen and palladium, and also to 
some extent by zinc and acetic acid, being accompanied 
in the latter case by 2 : 3 : 4 :  tS-tctraphenyl-tx2 -̂ 
cyclopentadien-l-ol (-f-lAcOH), m. p. 139—140”, an 
unstable substance which is readily re-oxidised to  the 
ketone. Unidentified substances of m. p. 163°, 220°. 
and 144°, obtained by catalytic hydrogenation of
3-hydroxy-2 : 3 : 4 : 5 - tetraphcnyl - A4 - cyc/openten -1 - 
one, are described. H . A. P ig g o t t .
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T a u to m e r is m  of a-d iketones. H. M o u r e u  
(Ann. Chim., 1930, [x], 14, 283—105).—A detailed 
account of work previously reviewed (A., 1922, i, 
843; 1923, i, 113; 1924, i, 405; 1925, i, 937; 1927, 
246, 571, 884, 1173; 192S, ISO, 419, 1334; 1929, 
189, 448, S83, 929). H. B u r t o n .

4-A Ikyl deriv a tiv es of l-pheny lcyc/ohexane- 
3  : 5-dione. I. H. e l - S .  M a t t a r ,  J . J . H. 
H a s t in g s ,  and T. K. W a l k e r  (J.C.S., 1930, 2455— 
2458).—The synthesis of derivatives of cyc/ohexane- 
1 : 3-dione by addition of ethyl sodiomalonate to 
ketones of the type >C!CH,CO-CHR (R = H ; cf. 
Vorliinder, A., 1894, i, 527) is also applicable where 
R = alk y l. The following are prepared from the 
appropriate styryl alkyl ketones : etliyl 1-phenylA- 
methylcyclohexane-3:5-dione-2-carboxylate (+0-5H 2O), 
m. p. i21—123°; l-phenyl-i-methylcyclohexancA : 5- 
dione, m. p. 212—213°; 1-phenylA-ethyl-, m. p. 200° 

• (oxidises and resinifies in a ir ) ; 1-phenylA-n-propyl-, 
m. p. 185°; l-phenylA-n-amyl-c.yclohexane-3 : 5- 
dione, m. p. 191°; ethyl 1-phenyl A-benzyhyc\ohexane-
3 : S-dione-2-carboxylate, m. p. 146°, and 1 -phenyl-
4 - banzylcydohexane - 3 : 5 -  dione, in. p. 169— 170°. 
E thyl phenylacetatc condenses with styryl ethyl 
ketone (but not styryl p-phenylethyl ketone) in 
presence of sodium ethoxide, and the product on 
decarboxylation gives 1 : 2-diphenyl A-methylcyc\o- 
hexane-3 : 5-dione, m. p. 167°. An improved prepar
ation of styryl S-phenylcthyl ketone (Harries and 
Gollnitz, A., 1904, i, 427) by alkaline hydrolysis of 
ethyl benzylacetoacetate, followed by  decarboxylation 
of the product, js described. H. A. P ig g o t t .

R ed u ctio n  of p -d im eth y lam in o b en z il. S. S.
J e n k in s  [with J .  S. B u c k  and L. A. B ig e l o w ]  (J. 
Amer. Chem. Soc., 1930, 52,4495— 4499).—Reduction 
of p-dimethylaminobenzil by the method previously 
described (A., 1929, 1072) affords either p-dimethyl- 
aminobenzoin ( p - dimethylaminobenzoylplienyl - 
carbinol) or p-dimethylaminohydrobenzoin, m. p. 112°, 
according to the am ount of hydrogen consumed. 
The hydrobenzoin is dehydrated by heating with a 
4 : 1 m ixture of acetic and hydrochloric acids to  a-p- 
dimethylaminodeoxybenzoin (benzoyl-p-dimethylamino- 
phenylmethane), m. p. 12S° (oxime, m. p. 139°), 
reduced catalytically (Adams) in alcohol a t 60° to
a.-phenyl-fi-'p-dimethylaminophenylethyl alcohol, m. p. 
78°. Reduction of p-dimethylaminobenzoin with tin  
and alcoholic hydrochloric acid containing a small 
am ount of copper sulphate gives a m ixture of a- 
(above) and fi-p-dimethylarninodeoxybcnzoin (p-dimethyl- 
aminobenzoylphenylmethane), m. p. 164° (oxime, m. p. 
142°). The [3-compound is reduced catalytically to  
(3-phenyl-a-p-dimethylaminophenylethyl alcohol, m. p. 
60° (Sachs and Sachs, A., 1905, i, 202). The last- 
named substance and its isomeride are dehydrated 
with acetic and hydrochloric acids to  p-dimethylamino- 
stilbene, which is reduced catalytically to  a-phenyl-$- 
p-dimethylaminophenylethane, m. p. 63° [methiodide, 
in. p. 260—262° (all ni. p. except this are corr.)].

H. B u r t o n .
V alency ta u to m e r is m  in  u n s a tu ra te d  sy stem s.

G. W i t t i g  and W . W ie m e r  (Annalen, 1930, 483, 
144— 156).—The following dibenzovlnaphthalenes are

prepared from magnesium phenyl bromide and the 
requisite dicyaiionaphthalene : 1 : 5-dibenzoyl-, ni. p. 
1S5— 186°; 1 : 6-dibenzoyl-, m. p. 175—176°; 2 : 6- 
dibenzoyl-, m. p. 184—186°, and 2 : 1-dibenzoyl-, 
m. p. 171— 172°. The 1 : 5 -  and 2 : 6-derivatives 
react with magnesium phenyl bromide yielding 1 : 5-, 
ni. p. 280° (decomp.), and 2 : Q-di(hydroxydiphenyl- 
methyl)naphthalene, m. p. 279—281° (decomp.), 
respectively; crystalline compounds could not be 
obtained from the 1 : 6- and 2 : 7-compounds. T reat
m ent of the above carbinols w ith hydrogen chloride 
in  boiling dioxan solution furnishes 1 : 5-, m. p. 250— 
251°, and 2 : Q-di(chlorodiphenybnethyl)naphthalene, 
m. p. 250—253°, respectively. T reatm ent of these 
dichlorides with copper bronze (Naturkupfer C) in 
xylene in an atmosphere of nitrogen affords red solu
tions of 1 :5- and 2 : 6-di(diphenylmethyleiie)naptha- 
lene, which are decolorised by oxygen only after m any 
hours’ treatm ent. The red solution of the 2 : 6 -  
derivative when treated  with phenyl iodochloride 
regenerates the corresponding dichloro-compound. 
The number of conjugated unsaturated  linkings 
between the methylene carbon atoms is, in  the above 
cases, four. In  compounds of similar types con
taining five (Tschitschibabin, A., 1907,i, 503; Selilenk, 
A., 1915, i, 518) and six conjugated unsaturated 
linkings (see below), decolorisation by treatm ent 
with oxygen is rapid. This can be ascribed to  the 
existence of the radical form of the hydrocarbon,
CPh2:R.:CPh2 CPhyR-CPh,.

a[3-Di-p-benzoylphenylethane (A., 192S, 642) is 
treated  with bromine in boiling nitrobenzene whereby 
hydrogen bromide is evolved and 4 : 4 '-dibenzoyl- 
stilbene, m. p. 234—235°, is produced. This reacts 
with magnesium phenyl bromide forming 4 :4 '-di- 
(hydroxydiphenyhnethyl)stilbene, m. p. 208—212°, 
which with hydrogen chloride in benzene containing 
a little acetyl chloride gives 4 : 4/-di(chlorodiphenyJ- 
methyl)stilbene, m. p. 213—216° with darkening. 
Treatm ent of a suspension of this dichloride in chloro
form with copper bronze in an  atmosphere of nitrogen 
yields a blue solution of 4 : 4'-di(diphenylmethylene)- 
stilbene, which is decolorised by oxygen; the solid 
di-radical decomposes rapidly in air to  a yellow sub
stance. Treatm ent of the blue solution with phenyl 
iodochloride regenerates the above clichloride, which is 
readily hydrolysed to the dicarbinol. H . B u r t o n .

S yn theses of pheno lic  k e to n es  acco rd in g  to  
H oesch. IV. W. B o r s c h e  and K. D i a c o n t  (Ber., 
1930, 63, [£], 2740—2743; cf. A., 1929, 1309).— 
Benzoylformic acid and resorcinol in presence of zinc 
chloride and ether are transform ed by hydrogen 
chloride into 2 : 4 : 2 ' :  4 '-tetrahydroxytriphenyl- 
acetolactone, whereas phloroglucinol docs not afEord 
a crystalline product. Under similar conditions, 
acetyl cyanide and resorcinol give a-2 : ■i-dihydroxy- 
phenylinopane-a.$-dione, m. p. 159° (decomp.) [disemi- 
carbazone, m. p. 243—245°; bis-2 : 4-dinitrophenyl- 
hydrazone, m. p. 249—250°]; the corresponding 
monoketimine hydrochloride is described. W ith 
phloroglucinol, acetyl cyanide appears to  yield a 
trihydroxyphenylpropanediol. Resorcinol and propionyl 
cyanide give the monoketimine hydrochloride 
O10H iA N C l, hydrolysed to  a -2 : 4-dihydroxyphenyl-
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butane-xfi-dione, m. p. 150° (disemicdrbazone, m. p. 
205°; bis-2 : i-dinitrophenylhydrazone, m. p. 245°).

H . W r e n .
R eduction  of su b s titu te d  p -b enzoqu inones by  

su lp h u r  d ioxide alone an d  in  p resen ce  of a lkali.
J .  W. D o d g s o n  (J.C.S., 1930, 2498—2502; cf. ibid., 
1914, 105, 2435).—The sulplionation th a t accom
panies reduction of a quinone by sulphur dioxide in 
aqueous solution increases as the proportion of alkali 
is increased to a maximum which corresponds approxi
mately w ith tho formation of alkali hydrogen sulphite, 
and then steadily decreases. In  the case of mono- 
chlorobenzoquinone, chlorine is not liberated until the 
ratio of alkali to  sulphur dioxide is greater th an  1 : 1 ,  
some disulphonic acid being then produced. Dis
placement of chlorine from dichlorobenzoquinone, 
with consequent sulplionation, is more marked, and 
from tetrachlorobenzoqumoneaqueous sulphur dioxide 
alone displaces a considerable proportion of chlorine, 
sulplionation occurring to  a corresponding degree. 
Barium toluquinolsulplionale, p-xyloquinolsulplionate, 
chloroquinolsulphonate, 2 : 5-dichloroquinolsulplionate, 
and 2 : 3-dichloroquinols ulph on ate are described, the 
last two being apparently contam inated by disul- 
phonate. H. A. P i g g o t t .

A n th raq u in h y d ro n e . O. B a l l y  (Ber., 1930, 
63, [j?], 2938).—The green colour observed when 
anthraquinone is treated  with potassium hydroxide 
is probably due to  the formation of the potassium 
derivative of anthraquinhydrone (cf. Scholl and 
Bottger, A., 1930, 1438). H . W r e n .

A ction of n itr ic  oxide on  caoutchouc. A.
G o r g a s  (Ber., 1 9 3 0 , 63, [B], 2 7 0 0 — 2 7 0 5 ) .— Total 
caoutchouc prepared from “ revertex ” according to 
the method of Pummerer and Pahl (A., 1 9 2 7 , 1 1 9 3 ), 
sol and gel caoutchoucs give iodine values corre
sponding with the absorption of 1 mol. of iodine per 
isoprene residue when treated  by the author’s modi
fication of Hanus’ process. W ith bromine iodide a 
somewhat low iodine value is observed. Differing 
thiocyanogen values are no t observed for the differing 
varieties of caoutchouc.

Treatment of purified caoutchouc in carbon te tra 
chloride at 0° with nitrogen peroxide, prepared from 
formaldehyde and concentrated nitric acid, followed 
by the action of oxygen and repeated crystallisation 
and fractional distillation, does not lead to  the 
formation of a homogeneous product. Addition of 
the peroxide is invariably accompanied by oxidation. 
In  the material produced after 24 hrs.’ action, about 
one third of the added nitrogen is evolved as ammonia 
by heating with concentrated alkali hydroxide, 
thus indicating the presence of an oximino-group and 
decomposition of the liberated hydroxvlamine, 
3 N H y 0 H = N H 3+ 3 H 20 + N 2. Addition of nitric 
oxide to caoutchouc proceeds more slowly than  th a t 
of nitrogen peroxide and yields a heterogeneous 
product containing the oximino-group. Dilute nitric 
acid transforms caoutchouc into a nitrogenous product 
soluble in acetone and a non-nitrogenous material 
insoluble in this medium. Ammonia is evolved when 
the former substance is boiled w ith alkali hydroxide.

carbamide is added to the nitric acid, the product

o f th e  c h a n g e  is a y e llo w , f r ia b le  m a ss  fre e  fro m  
n itro g e n . H . W r e n .

Iso p ren e  an d  caoutchouc. X X II. hsoCaout
chouc n itro n . H. S t a t j d in g e r  and H. J o s e p h  
(Ber., 1930, 63, [J3], 288S—2899; cf. Pummerer and 
Giindel, B., 1928, 793).—A review of the literature 
shows th a t almost invariably the prim ary action of 
reagents on caoutchouc consists in fission of tho 
labile macro-molecules into smaller fragments of 
hemicolloidal character which then react further 
with the reagent with rupture of the double linking. 
Treatm ent of purified caoutchouc in 0-24/-solution 
with nitrosobenzcne in am ount varying from 0-01 to 
3 mols. and with nitrogen peroxide or benzoyl per
oxide causes diminution in  tho viscosity of the solu
tions which is more marked with nitrogen peroxide 
than  with nitrosobenzeno and least obvious with 
benzoyl peroxide. Since with 0-01—0-02 mol. of 
nitrosobenzcne the viscosity is bu t little diminished, 
the change cannot be due to  initial oxidative degrad
ation to  hemicolloidal products and reaction of the 
latter with nitrosobenzcne, b u t oxidative fission and 
nitron formation m ust occur simultaneously. Analy
ses of isocaoutchouc nitron disclose a deficiency of
1-5—2-0% of carbon and, assuming the determin
ation of mol. w’t. by Pummerer and Giindel (loc. cit.) 
to be correct, agree with an octameric nitron which has 
acquired by oxidation 2 atoms of oxygen or 1 mol. of 
hydrogen peroxide. Tho mol. w t. of the product in 
benzene is approximately twice as great as in 
nitrobenzene ; the values in the latter medium vary 
considerably, but, on the average, are only slightly 
higher than  those recorded by Pummerer and Giindel. 
The action of oxides of nitrogen on caoutchouc is 
accompanied by marked degradation of the hydro
carbon molecule, and the nitrosate is richer in oxygen 
than a caoutchouc nitrosite. fsoCaoutchouc nitron 
is a polymeric-homologous mixture, since it  can be 
separated by cold benzene into more and less freely 
soluble portions which differ in viscosity when dissolved 
in chloroform; the composition of the fractions is 
approximately the same. The oxidative degradation 
of the long caoutehouc molecule to  hemicolloidal 
products of relatively similar order of magnitude 
instead of to those of widely varying length is a ttri
buted to  the incomparably less stable condition of the 
longer molecules. The formation of a relatively 
simple, hemicolloidal fsocaoutchouc nitron is thus not 
incompatible with the  view th a t caoutchouc has a 
very high mol. wt. H. W r e n .

Iso p ren e  an d  caoutchouc. X X III. C ryo- 
scopic m e a su re m e n ts  w ith  caoutchouc so lu tions.
H. S t a t j d in g e r  and H . F. B o n d y  (Ber., 1930, 63, 
[J3], 2900—2905).—The viscosity of solutions of 
caoutchouc in benzene is much greater with the fresh 
m aterial than  with th a t which has been dissolved in 
molten camphor. Treatm ent of caoutchouc with the 
last-named substance involves a profound degradation 
of the caoutchouc molecule and renders camphor an 
unsuitable medium for the determination of mol. wt. 
The observations of Pummerer and others (A., 1929, 
1455) on the behaviour of caoutehouc and benzene 
are readily explicable, since they used gel solutions; 
the molecules are freely mobile only in much less
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concentrated solution than  those employed. The 
statem ent of Pummerer and Gündel (B., 192S, 793) 
th a t the authors’ product is contaminated hv nitrogen 
is not supported by experiment. Their values for 
the mol. wt. of sol caoutchouc in menthol do not 
appear to  be established firmly, since considerably 
higher data  are given by the method of isothermal 
distillation. The mol. wts. recorded by Pummerer 
for in tact caoutchouc cannot be accepted, since they 
are identical with those observed for degraded products 
which have properties differing widely from those of 
caoutchouc. H. W r e n .

Sclareol and its  derivatives. M. M. J a n o t  
(Compt. rend., 1930, 191, 847—849).—Sclareol has 
M  250—265 in benzene, acetic acid, and camphor, 
[a]D —3-3° in chloroform (rotations in other solvents 
are given). I t  is probably a tertiary  alcohol, 
Cj-HgoO, (cf. Volmar and Jerm stad, A., 1928, 524). 
Sclareol distils a t 1SS— 189°/3 mm. or 21S—220°/19 
mm. to  give a  crystalline product, m. p. 104— 105°, 
is not hydrolysed by alcoholic potassium hydroxide, 
m ay be acetylated and benzoylated only with 
difficulty and incompletely, and suffers a loss in weight 
of 45% when heated for 72 lirs. a t  its m. p. When 
heated with phenylcarbimide a t  150° it gives carbon 
dioxide and diphenylcarbamide.

Bromination in carbon disulphide in presence of 
silver carbonate affords a bromide. (Br 35-33%), m. p. 
122— 124°, and two other substances, m. p. 140— 143°, 
and m. p. 134— 135°, [a]D+12-4° in pyridine. Sclar
eol is hydrogenated in alcohol, with palladium-black 
as catalyst, to  a crystalline derivative, m. p. 114— 115°, 
M  270 in  camphor, [a]D —10-1°, Silver sclareolate 
(loc. cit.) melts a t 152—154°. Sclareol possesses no 
marked ultra-violet absorption. T. H. M o r t o n .

Resin acid of the fsosylvic acid group. 0. 
A s c h a n  (Annalen, 1930, 483, 124— 132).—The pre
paration of an fsosylvic acid (cf. A., 1924, i, 533) is 
described and suggestions are made regarding its 
structure and th a t of pinabietic acid.

[W ith 0 . M. G a d d .]  Pinabietic acid dihydro
bromide, m. p. 192— 194° (Virtanen, A., 1921, i, 669), 
is converted by potassium hydroxide in 90% alcohol 
into piniaosylvic acid, C^H^oOg, m. p. 82° (silver 
sa lt; tetrabromide, m. p. 87°). Reduction of the 
dihydrobromide with zinc dust and acetic acid affords 
dihydropinisosylvic acid, m. p. 92° (impure dibromide, 
m. p. about 92°), which w ith hydrogen bromide in 
presence of ether and acetic acid gives a hydrobromide, 
m. p. 163—165°. When pinabietic acid dihydro
bromide is boiled with acetone, hydrogen bromide is 
eliminated and a monohydrobromidè, m. p. 186°, is 
formed. Pinabietic acid hydrochlorides could not be 
prepared. H. B u r t o n .

Reactions of y-strophan th in  (ouabain) and 
/c-strophanthin. L .  E k k e r t  (Pharm. Zentr., 1930, 
71, 724—725).—To about 0-005 g. of substance is 
added a drop of a  1% alcoholic solution of furfuraldé
hyde, followed by a drop of sulphuric acid ; ouabain 
shows under these conditions only a pale greenish- to 
greyish-brown colour, whilst strophanthin gives a 
deep indigo blue. If  more (5 drops) of sulphuric 
acid be employed, the respective colorations are red

to  brown, and dark  green (cf. Helbing, A., 1SS7, 
1001; Richaud, 1921, ii, 601). R . C h ild .

M enthone series. VII. Condensation of 
m enthylam ines w ith  d -  and f-oxymetliylene- 
cam phor. J . R e a d  and (Miss) C. S. S t e e l e  
(J.C.S., 1930, 2430—2434).—d-?ieoMenthylamine con
denses with d- and Z-oxymethylenecamphor to  yield, 
respectively, d-neomenthylamino-d-, m. p. 105°, [a]D 
+317-8° (all rotations in alcohol unless otherwise 
stated), and -1-, m. p. 94°, [a]D —-129-S0, -methylene- 
camphor. dl-iicoMenthylamine condenses similarly 
with d-oxymethylenecamphor, and the crude product, 
m. p. 92°, is separated into ¿-«eomenthylamino-d- 
methylenecamphor (insoluble) and \-ncomenthylamino- 
d-mcihylenecamphor, m. p. 92°, [a]D +130°, which are 
converted by bromine in alcohol into d-, not melting 
below 220°, [a]D +18-6° in water, and 1-, [a]n — lS-5° 
in water, -neomcnthyhminchydrobromide, respective!}'. 
Similarly, from the ac tive’components are obtained : 
d-isomenthylamino-d-, m. p. 110°, [a]D +2S1-3— 
257-5° (constant) in 48 hrs., and -1-, m. p. 99—100°,
[a]D —212-9° to  —160-8° in 48 hrs., -methylenecamphor; 
\-menthylamino-d-, m. p. 90°, [a]D +196-7— 125-0° in 
16 lirs., and -1-, [a]D —170-2°, -methylenecamphor. In  
both these cases, however, the condensation product 
of the (ZZ-base with d-oxvmethylenccamphor, [a]„ 
+162-2—155-2° in 48 hrs., and [aj0 +140-2— 145-6° in 
16 hrs., respectively, is too soluble to effect resolution 
by fractional crystallisation, nor could any optical 
activity  be detected in the unchanged base arising 
from a possible difference in the reaction velocity of 
the d- and /-forms. Z- and (Z-ZsoMenthylammo-iZ- 
methylenecamplior appear to  form a partial racemate 
which retains its stability when dissolved in alcohol, 
since the observed value, [a]D +162-2°, for the dl- 
condensation product differs considerably from the 
mean of the values of the individual components 
(+247-1°). J . W. B a k e r .

A utoxidation of piperitone in  alkaline solu
tion. W. T r e ib s  (Ber., 1930, 63, [£], 2423—2428). 
—In  alcoholic, alkaline solution, oxygen is absorbed 
most rapidly by the unsaturated ketones, carvone, 
piperitone, and carvenone, less rapidly by pulegone, 
cycZohexenone, and verbenone, and not by dihydro- 
carvone. Benzylideneacetone reacts energetically, 
methvlheptenone and mesityl oxide only very slowly. 
W ith 0-1 mol. of ketone in 40—60 c.c. of solvent, the 
am ount of oxygen absorbed increases to a maximum 
of 1 mol. per mol. of ketone when the mol. ratio  of 
alkali hydroxide to  ketone is 1 :1 . In  more dilute 
solution up to  2 mols. of oxygen are absorbed with 
formation of lower fa tty  acids derived from the alcohol 
by autoxidation. In  acetone solution oxidation 
occurs only if alcohol is added ; the presence of the 
latter in mol. ratio 1 : 1 suffices to complete the change 
in the same manner as in alcoholic solution. W ith 
aliphatic alcohols the ra te of reaction appears to  
increase with increasing length of the hydrocarbon 
chain, but the to tal absorption is substantially 
independent of the nature of the alcohol. In  the 
concentration 0-1 mol. in 40—60 c.c. and in presence 
of not more than  0-1 mol. of alkali hydroxide, p- 
benzoquinone, phenanthraquinone, p-naphthaquinone, 
and orcinol absorb 1 mol. of oxygen per mol., pyro-
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catechol and quinol 2 mols., benzylideneacetone and 
resorcinol about 0-5 mol. Gold chloride greatly 
accelerates the absorption of oxygen by pulegone, 
but retards th a t by resorcinol. Salts of platinum  and 
palladium are w ithout action.

Piperitone dissolved in methyl-alcoholic potassium 
hydroxide is subjected to autoxidation and then 
distilled with steam  whereby a small am ount of 
phenolic material, probably containing thymol, is 
obtained. After acidification, the residual solution is 
again distilled with steam, thus leading to the isolation 
of an unsaturated acid, C10H 1GO2, m. p. 57—59° 
(calcium salt), and a lactone. C10H 1GO2, b. p. 240— 
248°/atm. pressure, 1 IS—120°/13 mm., dft 1-010, 
transformed slowly by 20% potassium hydroxide into 
the hydroxy-acid C10H 18O3, m. p. 113—114° (sodium 
and potassium  salts). Reduction of the lactone by 
sodium in methyl or ethyl alcohol affords a glycol, 
C10H20O2, b. p. 150— 152°/13 mm. Digestion of the 
hydroxy-acid with 25% sulphuric acid yields mainly 
lactono w ith some unsaturated acid, C10H 1GO2. 
Treatm ent of the lactone with methyl- or ethyl- 
alcoholic hydrogen chloride or sulphuric acid gives 
the methyl ester, b. p. 94—95°/15 mm., tf;, 0-9450, and 
ethyl ester, b. p. 102— 105°/14 mm., dfs 0-94G7, of the 
unsaturated acid.

The residue from the distillation with steam is a 
brown resin; its solubility in alkali hydroxide in
creases with the amount of alkali used in its prepar
ation. The soluble and insoluble portions have the 
same composition. H .  W r e n .

Photopolym erisation of piperitone. W .  T r e i b s  
(Ber., 1930, 63, [ZJ], 273S—2740).—Irradiation of 
piperitone dissolved in  glacial acetic acid or alcohol 
and water by the mereury-vapour lamp yields three 
dimerides: (1) needles, m. p. 162°, which do not yield a 
semicarbazone, (2) needles, m. p. 142— 144°, giving a 
semicarbazone, needles or cubes, m. p. 228—235° 
(decomp.) according to the ra te  of heating, and (3) 
rhombic leaflets, m. p. 157— 159°, which do not give a 
semicarbazone. Insolation appears to yield only the 
first-named of the dimerides. H .  W r e n .

H ydratation of nopinene. V. H ydrata tion  by 
nascent acids. G. A u s t e r w e i l  (Bull. Soc. cliim., 
1930, [iv], 47, 1157—1159).—When a mixture of 
/-nopinene and alcohol is added to  a solution of 
phthalic anhydride in xylene a t  135—140° and the 
bornyl ethyl phthalate obtained is hydrolysed with 
sodium hydroxide in presence of sodium sulpho- 
ncinoleate, about 41% of /-borneol, m. p. 211°, is 
obtained (or 64% if the xylene is replaced by pinenc), 
the remaining unhydrated nopinene being converted 
mainly (75%) into pinene, the residual 25% giving 
limonene, [a] —80°, dipentcne, and terpineno but not 
terpm olene; a little d-fenchyl alcohol is also formed 
(cf. A., 1926, 619; 1927, 156, 10S2; 1928,69).

R. B r i g h t m a n .
S ulphur com pounds of terpenes. I. Action 

of su lphur on </-limonene and a-pinene. A. 
N a k a t s u c h i  (J. Soc. Cliem. Ind. Japan, 1930, 33, 

4 0 9 b ).—^'Limonene was heated with sulphur 
(“fi%) a t 160° for 28 hrs., and the product was 
distilled under reduced pressure. p-Cymene (cf. 
Ruziclca, B., 1922, 482a) was obtained, together with a 

u

sidphidc, C,0H 16S, m. p. -26-79°, b. p. 104-5— 105-5° 
16-8 mm., H f?1 -12-31°, a ;;6 1-51534, df*  0-9948 
(chloroaurate, C10H i«S AuClj). Probably sulphur is 
attached a t the position of the double linking in the 
side-chain. Similar treatm ent of a-pinene yielded a 
polymerised product and a very small amount of a 
sulphide which was isolated as the methiodide (cf. 
Budnikov and Schilov, A., 1923, i, 118), and may or 
may not be identical with th a t described above.

E. L ewkowitsch.
Condensation p roducts of pern itrosocam plior 

w ith  am ines. P. S a c c a e d i  (Annali Ghim. Appl., 
1930, 20, 4S9—494).—Condensation of pcrnitroso- 
camphor with anocsthesin, wi-aiiisidinc, and p-amino- 
benzoic acid respectively yields 2-camphoranasthcsiu.

C H f> ^ C:N'C«H 4‘C02E t> m - P* 85° ; 2-camphor-nu
anisldine, b. p. 246—249°/35 cm., a 18 1-401, and 
'2-cam phor-p-aminobcnzoic acid, 111. p. 238—239° 
(decomp.). Anthranilic acid condenses with pcr- 
1 litrosoftamphor only as sodium salt, the resulting salt 
being unstablo; lead 2-camphor-o-ami)iobenzoatc is. 
however, stable and was analysed (cf. Saccardi and 
Romagnoli, A., 1927, 1196; Romagnoli, A.. 1929, 72).

T. H .  P o p e .
S patia l s tru c tu re  of «pocyclene and of o ther 

m ore sim ple tricyclic hydrocarbons. V. 
S tereochem istry  of alicyclic com pounds. S. S.
N am etkin and L. G. B o g a t s c h e v a  (J. R u s s . Phvs. 
Chein. Soc., 1930, 6 2 ,  1335—1342).—upoCyclone pre
pared from i-fcnchene is optically inactive; this result 
is explicable on the basis of the space formula given.

R. T u u sz k o w sk i.
O xidation of acetylenic glycols. The o-di- 

ketones of tlie tetraliydrofuran  series. T. 1. 
T e n u ik o v a  and P. A. T ic h o m o lo v  (J. Russ. Phys. 
Chem. Soc., 1930, 62, 1217— 1222).—Oxidation of 
tetratolylbutinencdiol, m. p. 156°, with chromic acid 
gave 2 : 2' : 5 : 5'-tctratolyl-'2 : ■i-diketotclrahydrofuran, 
deep purple, 111. p. 182°, which on further oxidation 
yielded ditolyl ketone, 111. p. 93°; a phenylhydrazonc, 
m. p. 1S4— 186°, oxime, m. p. 226°, and quinoxalinc, 
m. p. 220—221°, were also obtained.

M . ZVEGINTZOV.
F uran  derivatives. I. J . R in k e s  (Ree. trav. 

cliim., 1930, 49, 11 IS—1125).—N itration of 2-mcthyl- 
furan (Reiehstein, A., 1930, 783) with nitric acid 
(d 1-51) and acetic'anhydride below —5° and trea t
ment of the product with pyridine affords 5-nitro-2- 
methylfuran, m. p. 43-5°, b. p. ll)4°/12 nun., probably 

GIRCMe CTKCMe-OH
th u s : I ^>0 — I

CH.’C ll CH:C(N02)-OAc ^
c h :cmo

S>0, together with a small yield of (?) the 
CH:C(N02)
monoacctate of ay-dinitro-hnv-pcntadicne-ct.8-diol. 
0H-CMc:C(N02)-CH:C(N02)-0Ac, m. p. 77—78°, a 
nitro-derivative of the assumed intermediate. Oxid
ation of 5-mcthylfurfuraldehydo (Fenton, J.C.S., 
1901,79, S07) witli silver n itrate and sodium hydroxide 
affords 5-methylfuroic acid, converted by methyl- 
alcoholic hydrogen chloride into its methyl ester, b. p. 
9S°/15 mm. The latter is similarly nitrated in acetic 
anhydride to give a small yield of its 4-nt’iro-derivativc,
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m. p. 81°. N itration of 5-methylfuroic acid itself 
affords mainly 5-nitro-2-methylfuran, identical with 
the product obtained above (replacement of the 
carboxyl by a  nitro-group), together w ith a small yield 
of <i-nitro-5-methylpyromucic acid, m. p. 159— 160°. 
Similar nitration of 4-methylpyromucic acid affords
2-nitro-3-methylfuran, m. p. 32-6°, and an acid, 
m. p. 195°, not obtained in sufficient quantity  for 
analysis. J .  W. B a k e r .

S y n th eses  w ith  pp '-d ich lo rod ie thy l e th er. I. 
D erivatives of te tra h y d ro p y ra n . C. S. G ib so n  
and J . D. A. J o h n s o n  (J.C.S., 1930, 2525—2530).— 
PP-'-Dichlorodiethyl ether, b. p. 66°/12 nnn., m. p. 
—24-5°, is converted by prolonged boiling with 4 mols. 
of sodium iodide in acetone into -di-iododiethyl 
etlicr, b. p. 123-5— 124°/10 mm. The dichloro-ether 
readily condenses with ethyl sodiomalonate to  give 
ethyl te trahydropyran-4 : 4-dicarboxylate (Kamm 
and Waldo, A., 1922, i, 105), b. p. 134— 135°/12 mm., 
converted by hydrolysis and decarboxylation a t 175— 
185° into tetrahydropyran-4-earboxylic acid, b. p.
146— 147°/15 mm. (acid chloride, b. p. 85—86°/16 
m m . ; methyl, b. p. 80-5—81°/16 mm., and ethyl, b. p. 
S2-5°/12 mm., esters; anilide, m. p. 163°; amide, m. p. 
179°). Similar condensation with ethyl sodiocyano- 
acetate affords ethyl 4-cyanotelrahydropyran-i-carb- 
oxylatc, b. p. 122— i25°/16 mm. This is hydrolysed 
by boiling aqueous-alcoholic potassium hydroxide to  
the 4 : 4-dicarboxyIic acid, bu t hydrolysis with cold 
aqueous methyl-alcolxolic potassium hydroxide affords 
4-cyanotetrahydropyran-A-carboxylic acid, m. p. 160— 
162° {amide, m. p. 158°), decarboxylated a t 180—200° 
to  A-cyanotelrahydropyran, b. p. 82—85°/10 mm. The 
dichloro-ether does not form a magnesium compound, 
whilst the di-iodo-ether gave no isolable product. 
Various unsuccessful experiments are recorded.

J . W. B a k e r .
D iphenylene oxide se rie s . II . N. M. C u l l i -  

n a n e  (J.C.S., 1930, 2267—2269).—N itration of di
phenylene oxide with fuming nitric acid in sulphuric 
acid solution (cf. A., 1924, i, 534) gives 80% of the 
theoretical am ount of the 2-nitro-derivative (cf. Mayer 
and Krieger, A., 1922, i, 746; Borsche and Schacke, 
A., 1924, i, 161). 2-Chlorodiphenylene oxide, m. p. 
101°, prepared by the usual method from the 2-amino- 
derivative, is also formed when the diazonium sulphate 
from o-chloro-2-aminodiphenyl ether, m. p. 44°, is heated 
in 50% sulphuric acid solution.

The 3( ?)-nitrodiphenylene oxide, m. p. 110°, of 
Borsche and Schacke (loc. cit.) is probably the 1-deriv
ative, since the 3-nitro-compound has m. p. 141° (Ryan, 
Keane, andM ’Gahon, A., 192S, 298). II. B u r t o n .

T a n n in s  a n d  re la te d  su b s tan ces . XXIV. 
C atech ins fro m  k o la  n u ts . K. F r e u d e n b e r g  and 
L. O e h l e r  (Annalen, 1930, 483, 140—143).— 
d-Catechin and f-epicatochin are the only catechins 
isolated from fresh kola nuts using the method 
previously described (A., 1924, i, 868). The names 
kolatin, kolatein (Goris, A., 1907, i, 631), and cola- 
catechin (Casparis, A., 1930, 1223) should be deleted 
from the literature. Contrary to the statem ent of 
Casparis {loc. cit.), no catcchin could be isolated from 
fresh or dry tormentilla root. H. B u r t o n .

F u rfu ra ld eh y d e . P re p a ra t io n  of te tra e th y l-  
d iam in o d ip h en y lfu ry lm eth y l ch lo rid e  a n d  di- 
p h en y lfu ry lm eth an e . S. A. M a h o o d  and H. F. 
A l d r i c h  (J. Amer. Chem. Soc., 1930, 52, 4477— 
44S0).—Diethylaniline, furfuraldeh3'de, and zinc chlor
ide at-100° (bath) give (yield, 31 %) tetraethyldiaminodi- 
phenylfurylmethane, m. p. 78° after previous sintering, 
converted by the usual method into the corresponding 
chloride, green. This dyes silk a yellower and less 
light-stable shade than  does malachite-green.

Magnesium phenyl bromide converts ethyl pyro- 
m ucate in boiling toluene into diphenylfurylcarbinol, 
m. p. 91° (corr.), reduced by zinc dust and acetic acid 
below 70° to diphenylfurylmethane, m. p. 51° (corr.), 
which, after a few days, becomes a gum.

H. B u r t o n .
D iflavone g ro u p . V. m -M ethoxybenzalde- 

hyde and  d iace to reso rc ino l. E . M. R y a n  and H. 
R y a n  (Proc. Roy. Irish Acad., 1930,39 B ,425—433).— 
4 : 6-Diacetoresorcinol reacts in hot .alcoholic sodium 
hydroxide solution with m-methoxybenzaldehyde to 
form 4 : 6-di-m-methoxybenzylideneacetoresorcinol, m. p. 
157°, which condenses, in alcoholic chloroform solu
tion of hydrogen chloride, with benzaldehyde and 
piperonal yielding dibenzylidene-, m. p. 249—250°, and 
dipiperonylidene-3 ':  3"-dimethoxyjlavanone, m. p. 245°, 
respectively. Treatm ent of the dichalkone with 
sodium acetate and acetic anhydride affords the 
diacetatc, m. p. 122°. This substance in  chloroform 
solution reacts with bromine to  yield a bromide, 
which in  alcoholic potassium hydroxide solution 
undergoes cyclisation with the formation of 3 ':  3"-di- 
methoxydicoumarone, m. p. 277—279° (decomp.) after 
softening a t  275°. In  a similar manner 4 : 6-diaceto- 
resorcinol dimethjd ether condenses with m-methoxy
benzaldehyde with the production of 1 : 3-dimethoxy- 
4 : Q-di-m-benzylideneacetobenzene, m. p. 157— 158°. 
Bromine converts this substance into a  dibromide, 
m. p. 213° (decomp.), a tetrabromide, decomp. 176°, 
and a penlabromide, m. p. 186° (decomp.).

T. H. M o r to n .
S y n th esis  of su b s titu te d  th io x an th h y d ro ls . 

J . R e i l l y ,  P. J . D rum m , and B. D a l y  (Proc. Roy. 
Irish Acad., 1930,39 B , 515—522; cf. A., 1928, 63).— 
p-Tolyl sulphide condenses with phthalic anhydride 
in presence of carbon disulpldde and aluminium 
chloride. Decomposition of an  intermediate alum
inium chloride compound by water a t 0° affords
2-o-carboxybenzoyldi-p-lolyl sulphide, m. p. 207° 
(oxime, m. p. 129°; silver salt). The constitution is 
confirmed by a second synthesis from the potassium 
salts of thio-p-cresol and 2-chloro-5-methylbenzo- 
phenone-2'-carboxylic acid .at 200—210° in presence 
of copper. Treatm ent of this substance w ith con
centrated sulphuric acid a t 100° for a few minutes, 
or successively w ith phosphorus pentachloride and 
aluminium chloride in benzene solution, results in the 
formation of 2 : 7-dimethylthiofiuoran, m. p. 222°. 
The application of the Friedel-Crafts reaction, with 
carbon disulpliide as the medium, to  benzoyl chloride 
and p-tolyl sulphide affords d-phenyl-2 :1 -dimethyl- 
thioxanthliydrol, m. p. 207°. This substance reacts 
w ith ethereal hydrogen chloride to  form a chloride- 
hydrochloride, to  which a quinonoid structure is as
signed. Reduction with boiling alcoholic hydrogen
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chloride, or with zinc and acetic acid converts the 
thioxanthhydrol into -phenyl-2 : 7-dimethylthio- 
xanlhen, m. p. 157°; treatm ent of the same sub
stance with diethylaniline in boiling acetic acid pro
duces 4?-diethylamino-9 : 9-diphenyl-2 : 7-dimethyltliio- 
xanlhen, m. p. 211°.

p-Tolyl sulphide is conveniently prepared (cf. 
Otto, A., 1879, 926) by diazotising, a t 5—10°, p- 
toluidine dissolved in dilute hydrochloric acid 
(2 mols.) w ith the theoretical quantity  of sodium 
nitrite. This solution is added to  a solution of 
thio-p-cresol (1 mol.) in dilute sodium hydroxide 
(1 mol.) a t 60—70°. The disulphide, b. p. 186°/16 
mm., m ay be obtained from the crude product by 
distillation under diminished pressure. The addition 
of bromine to  an ethereal solution of thio-p-cresol 
affords di-p-tolyl disulphide (cf. Marcher, Annalen, 
1865, 136, 88). T. H . M o r to n .

C ataly tic  d eh y d ro g en atio n  of p y rro lid in e .
J . P . W lb a u t ,  C. C. M o ls t e r ,  H. K a u f fm a n n , and 
A. M. L e n s s e n  (Rec. trav. chim., 1930, 49, 1127— 
1130).—When pyrrolidine is passed over 30% 
platinised or palladised asbestos a t 360°, slow and 
partial dehydrogenation to  pyrrole occurs, the presence 
of the latter in  the distillate being detected by the pine- 
splint and other tests. Unchanged pyrrolidine can 
also be isolated as its picrate. Some decomposition 
occurs, since, w ith the above catalysts, 8 and 5%, 
respectively, of hydrocarbons are mixed with the 
hydrogen evolved. These results together with those 
of Zehnski and Jurjev  (A., 1929, 1461) indicate th a t 
the catalytic reduction of pyrrole is reversible.

J . W. B a k e r .
C ataly tic  sy n th es is  of p h en y l-su b stitu ted  p y rid - 

ines fro m  aldehydes an d  ke to n es  a n d  am m o n ia . 
A. E. T s o h it s c h ib a b in  and D. I. O r o t s c h k o  (J. 
Russ. Phys. Chem. Soc., 1930, 62,1201— 1206).—The 
formation of phenyl-substituted pyridine derivatives 
by the condensation of aldehydes and ketones with 
ammonia in  the presence of aluminium oxide or china 
clay as catalyst was investigated. Benzaldchyde and 
acetaldehyde a t 305—310° condense with ammonia 
to give 4-phenylpyridine (picrate, m. p. 196—197°), 
together with some 2-phenylpyridine (picrate, m. p. 
173—174-5°), the maximum yield being 25%. If 
acetone is used instead of acetaldehyde, 4-phenyI-2 : 6- 
dimetkylpyridine, in. p. 62—63-5°, is obtained. 
Phenyl styryl ketone, acetone, and ammonia yield the 
same product. M . Z v e g in tz o v .

2-H ydroxy-derivatives of quinoline bases.
A. E. T s o h it s c h ib a b in  and A. I. K u r s a n o v a  (J. 
Russ. Phys. Chem. Soc., 1930, 62, 1211—1216).— 
The preparation of 2-hydroxy-derivatives from 
quinoline bases by heating them  with anhydrous 
potassium hydroxide was investigated. The reaction 
proceeds smoothly a t 250—260°, yields from 40% to 
70% being obtained. 8-Methylquinoline gave 2- 
hydroxy-8-methylquinoline, m. p. 219—220°, and
6-mcthylquinoline the corresponding 6-compound, 
a- and (3-Naphthoquinolincs gave the corresponding 
hydroxy-derivatives, m. p. 285—286° and 252—253°, 
respectively, whilst fsoquinoline yielded ¿socarbo- 
styril, m. p. 209—210°.

The two 2-hydroxymethylquinolines when oxidised

with potassium permanganate gave the correspond
ing methylisatins (m. p. 266° and 186°), together with 
some oxalylmethylanthranilic acid, m. p. 231°. 
Oxidation of a-naphthocarbostyril gave a deep red 
compound, m. p. 290°. M. Z v e g in tz o v .

S y n th es is  of try p to p h o l. R . W. J a c k s o n  (J. 
Biol. Chem., 1930, 88, 659—662).—Reduction of 
methyl indolyl-3-acetate (b. p. about 180°/2 mm.) 
according to  the method of Marvel and Tanenbaum 
(A., 1923, i, 2) yields tryptophol, m. p. 57°, purific
ation being effected through the picrate. A better 
yield (80—90%) is obtained by reduction of the 
ethyl ester (b. p. about 180°/2 mm.) by sodium and 
alcohol. W. O. K e r m a c k .

S te reo c h em is try  of phen y lp y rid in e  com pounds. 
P re p a ra tio n  an d  in v es tig a tio n  of 2-o-chloro- 
p heny lpy rid ine-3  : 6 '-d icarb o x y lic  ac id  a n d  6- 
p h en y l-3 -o -ca rb o x y p h en y lp y rid in e-2  : 4 -d ic a rb -  
oxylic acid . X. C. C. S t e e l e  and R. A d a m s  
(J. Amer. Chem. Soc., 1930, 52, 4528-4535).—
8-Chloro-a-naphthylamine, m. p. 95—96° (lit. 89— 
94°), prepared in 97% yield by reducing S-chloro-1- 
nitronaphthalene w ith non  powder and water con
taining a little hydrochloric acid, is converted by the 
Skraup reaction into 10-chloro-cc-naphthoqumoline (20% 
yield), m. p. 81-5—82°. This is oxidised by aqueous 
potassium permanganate a t 100° to  2-o-chloroplienyl- 
pyridine-3 : Q’-dicarboxylic acid, m. p. 252—256° 
(decomp.) (strychnine, m. p. 171—173°; brucine, 
m. p. 168—170°; morphine, m. p. 200—204°; cin- 
chonine hydrogen, m. p. 154—156°; cinchonine, m. p.
194— 196°, and quinine hydrogen, m. p. 152—155°, 
salts). 2 - Phenyl-(3- naphthoquinoline - 3- carboxylic
acid (Dobner and Kuntze, A., 1889, 411) is oxidised 
by Immerheiscr’s method (A., 1889, 527) to  6-phenyl-
3 - 0 -  carboxyphenylpyridine-2 : 4 - dicarboxylic acid, 
m. p. 202° (74%, yield) [strychnine hydrogen, m. p. 
about 238° (decomp.); brucine hydrogen, melts partly  
a t 204° (decomp.), and cinchonine dihydrogen salts, 
m. p. 174— 176°, resolidifying with m. p. 200—204° 
(decomp.); trichloride, m. p. 127— 130°; n-butyl este r; 
mentliyl ester, [a]D —38° in acetone]. Neither of the 
above acids could bo resolved. The various possibil
ities of optical isomerism in the phenylpyridine series 
are discussed. H. B u r t o n .

S te re o iso m e rism  in  su b s titu te d  1 : 2 : 3 : 4- 
te tra h y d ro q u in o lin es . II . S. G. P. P l a n t  and 
R. J . R o s s e r  (J.C.S., 1930,2444—2455).—Reduction 
of 3 : 4-dimethylquinoline, m. p. 73—74° (Knorr, A., 
1888, 1111, gives m. p. 65°) [picrate, m. p. 215—217° 
(lit. m. p. 205°); hydrochloride, m. p. 290° (decomp.)] 
(best prepared by the action of phosphorus oxy- 
chloride on 2 - lceto - 3 : 4 -  dimethyl - 1 : 2 -  dihydro
quinoline and reduction of the 2-chloro-3 : 4-dimethyl- 
quinolme so formed with red phosphorus and hydr- 
iodic acid, d 1 -7, in a sealed tube a t 175—180°), with tin 
or zinc and alcoholic hydrochloric acid, sodium and 
boiling alcohol, or elcctrolytically, occurs slowly and 
affords only one stereoisomeric form of 3 :4 -dirnethyl- 
1 : 2 : 3 :  4-telrahydroquinoline, an oil (picrate, m. p.
143— 145°), isolated as its phenylcarbamyl derivative, 
irii p. 107— 108°. Reduction of 2-kcto-3 : 4-dimethyl- 
1 : 2-dihydroquinoline with sodium amalgam and 
boiling alcohol, however, affords a m ixture (6 :1)
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of the two stereoisomeric forms, A , in. p. 127— 128° 
(least soluble). and_B,m. p. 117°,of 2-heto-G A-dimethyl- 
1 : 2 : 3 : 4-letrahydroquinoline, separated by frac
tional crystallisation from the reaction product. 
The form A is converted by phosphorus o.yychloride 
into 2 - chloro - 3 : 4 -  dimethylquinoline. Further 
reduction of the mixture of stereoisomerides with 
sodium and boiling alcohol gives only the previously 
described form of 3 : 4-dimethyl-1 : 2 : 3 : 4-tetra- 
hydroquinoline, together with a little 3 : 4-dimethyl- 
quinoline. The presence of the latter product suggests 
th a t the mechanism of the reaction is :

n  i t  /-C M eiQ M e 
%  i<^NH“CH-OH”

n  w  ^CHMe-QHMe 
— CO

p  w  ^CMelQMe 
^ oM i< .X = :C H  "

s f , „  AlHMe-QHMe 
 CH2 5 a  s im ila r

mechanism applying equally to  the reaction of 
Blount, Perkin, and P lant (A., 1929, 1312). R e
duction of 2 : 4-dimethylquinoline with sodium and 
boiling alcohol affords a m ixture (2 : 3) of two in
active stereoisomeric forms, A  (hydrochloride, m. p. 
228°; 1 -acetyl derivative, m. p. 50—51°; picrate, m. p 
139— 141°; 1 -phenylcarbamyl, m. p. 121— 122°, and 
1 -benzoyl, m. p. 115°, derivatives), and B  (hydro
chloride, m. p. 178—179°; picrate, m. p. 1S8—191°; 
1 -phenylcarbamyl derivative, m. p. 112— 113°), isolated 
from the mother-liquor as its 1 -acetyl derivative, m. p. 
97—98°, of 2 : 4-dimethyl-l : 2 : 3 : 4-tetrahydro-
quinoline. The form A is probably the racematc 
of the d- and Z-forms obtained by Tlioinas (J.C.S., 
1912, 101, 725). Reduction of 2 : 4-dimethylquinol
ine with tin  and alcoholic hydrochloric acid, electro- 
lytically, and with zinc and alcoholic hydrochloric 
acid affords a m ixture of A and B forms in the ratios 
9 : 1 ,  —, and 5 : 1 ,  respectively. A steric explanation 
of the failure of 3 : 4-dimethylquinoline to  yield 
stereoisomerides is given on the assumption th a t 
3 : 4-dimethyl-l : 4-dihydroquinoline is an  in ter
mediate product. J . W. B a k e r .

F ried e l-C ra fts  re ac tio n  w ith  8 -hydroxyqu in - 
oline. K. M a ts h m u r a  (J. Amer. Chem. Soe., 1930, 
52, 4433—443G).—Acetyl chloride and 8-hydroxy- 
quinoline react in presence of nitrobenzene and 
aluminium chloride, forming 8-hydroxy-5-acelylqu inol- 
ine, m. p. 112—112-5° [hydrochloride (+ 3 H 26), m. p. 
2S4—285° (decomp.); hydrogen sulphate, m. p. 248° 
(deeomp.); picrate (+ H 20), m. p. 188—189°; 
chloroplalinate, m. p. 275° (decomp.); methiodide 
( + H 20), in. p. 210° (decomp.)], the oxime, m. p. 193°, 
of which undergoes the Beckmann rearrangement, 
yielding G-acelamido-8-hydroxyqiiinoline. in. p. 217— 
218° [hydrogen sulphate, m. p. 263° (decomp.)]. 
Chloroacetvl chloride reacts as above a t 90—95° 
furnishing 8-hydroxy-5-chloroacelylquinoline, m. p. 
158—159° [hydrochloride, m. p. 287° (decomp.); 
hydrogen sulphate, m. p. 263° (decomp.); picrate, m. p. 
179°; chloroplalinate, m. p. 275° (decomp.)], reduced 
by iron powder and 80% alcohol containing a little 
hydrochloric acid to 8-hydroxy-5-acetylquinoline. 
8 - Hydroxy - 5 - benzoylquinoline, m. p. 118—-119° 
[hydrochloride, m. p. 252—260°; hydrogen sulphate, 
in. p. 219—220°; picrate,in. p. 143—i4 5 ° ; methiodide, 
m. p. 199-5° (decomp.)], is prepared similarly from 
benzoyl chloride a t 110—120°; its oxime, m. p. 147—

148°, undergoes the Beckmann transformation yielding
o-benzamido-8-hydroxyquinoline, m. p. 237—238° 
[hydrogen sulphate, m. p. 221—222° (decomp.)]. 
Benzoylation of 8-hydroxyquinoline in pyridine in 
the cold gives S-benzoyloxyquinoline, m. p. 122—
122-5° (lit. US—120°) (hydrochloride, m. p. 124°).

H. B u r t o n .
P y-A lky lqu ino lines. G en era lisa tio n  of th e  

S k ra u p  re ac tio n  ap p lied  to  a-alky lg lycero ls.
R,. D e e a b y  and J . H lron  (Compt. rend., 1930, 
1 9 1 ,  845—S47).—The application of a modification 
(A., 1930, 616) of the Skraup reaction to  a-alkyl
glycerols and aniline leads to a m ixture of 2- and 
(less) 4-alkylquinolines. The intermediate formation 
of the aldehyde, CHEICH-CHO. is postulated. In  
this manner were prepared : 2-ethylquinoline, b. p. 
128—131°/13 mm., d f  1-050, n f  1-5979 [picrate, 
m .p. 14S°; chloroplatinate,m. p. 188°; chloromcrcurate, 
m. p. 118°; iodomercurate, ill. p. 135° ; iodobismuthate, 
m. p. 205° (deeomp.)]; 2-propylquinoline, b. p. 142— 
145°/13 mm., d'f 1-038, »g 1-5886 (picrate, m. p. 
159; chloroplalinate; chloromcrcurate, in. p. 112°; 
iodomercurate, m. p. 112°; iodobismuthate, m. p. 186°), 
and 2-butylquinoline, b. p. 150—155°/13 mm., 
d f  1-020, nf] 1-5799 (picrate, m. p. 143°; chloroplalinate, 
m. p. 163-5°; chloromcrcurate, m. p. 163-5°; iodo
mercurate, m. p. 163-5°; iodobismuthate, m. p. 163°).

T. H. M o r to n .
Q uinoline an d  b en zacrid in e  d eriv a tiv es  y ie ld 

in g  co loured  a d so rp tio n  co m p o u n d s w ith  iodine. 
W. 0 . K e r m a c k , R. H. S l a t e r , and W. T. S p r a g g  
(Proc. Roy. Soc. Edin., 1930, 5 0 , 243—261).—
9-Methyl-3 : 4-benzaeridine and 3 : 4 : 5 :  6-dibenz- 
acridine in colloidal suspension give a  red or blue 
coloration with solutions of iodine. Some closely- 
rclatcd benzacridine derivatives are inactive, bu t 
certain derivatives of 4-anilinoquinoline (Slater, A., 
1930, 937) also develop a colour on treatm ent with 
iodine a t concentrations of the order of 0-0001 A . 
In  the case of the active benzacridine compounds, the 
colour is still apparent a t  a concentration of 0-00001N  
or even less. The effect of variation of concentration 
of compound, iodine, and hydrogen ions has been 
investigated in certain instances. The action of certain 
inorganic salts has also been investigated, bu t in low 
concentrations these are without much effect. The 
methosulphates of the two active benzacridine bases 
also develop colours with iodine even with very low 
concentrations of the latter (less than  0-00001iV). I t  
is suggested th a t these methosulphates form miccllar, 
colloidal solutions. The following new compounds 
have been p repared : 9 : 10-Dihydro-9-(3’ : i'-m ethyl- 
enedioxyphenyl)-3 : 4 : 5 : Q-dibcnzacridine, m. p. 305°, 
from piperonal, ¡3-naphthylamine, and ¡3-naphthol a t 
200—230°; 9 -(3 ': 4 '-methylenediox\yphenyl-)-3 : 4 : 5  :6- 
dibenzacridine, m. p. 282°, by oxidation of the previous 
compound in acetic acid solution with an  equimole- 
cular quantity  of brom ine; 9-methyl-8 : i-benzacridine 
methosulphate, m. p. 205°, and 3 : 4 : 5 :  G-dibenzacridine 
melhosulphate, unmelted a t 300°.

W. O. Iv e r m a c k .
A ction  of an iline  an d  d eriv a tiv es  on  b en z- 

aldehyde an d  py ru v ic  acid. H. T. B u c h e r e r  and 
R . R u s s is c h w il i  (J. p r .  Chem., 1930, [ii], 1 2 8 ,  89— 
13S).—A f u r th e r  in v e s t ig a t io n  o f  D o b n e r ’s  s y n th e s is
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of 2-phcnylqiiinoline-4-carboxylic acid (cf. A., 1SS8, 
300). The failure to increase the average yield of
50—55% is correlated with the observed absence of 
hydrogen among the reaction products. The inter
action of benzylideneaniline with pyruvic acid in cold 
acetic acid gives 4 : 5-diketo-l : 2-diphenylpyrrolidine 
(I ; cf. A., 1S9S, i, 489; the previously reported 
instability is not confirmed) as main product, the 
proportions of 4-anilo-5-keto-l : 2-diphenylpyrrol- 
idine and 2-phcnylquinoline-4-carboxylic acid (cf 
Dôbner, loc. cit. ; Borschc, A., 1909, i, 52) simul
taneously formed being favoured by ether or alcohol 
as solvent a t higher temperatures. The condensation 
of o-nitroaniline and 2-nitro-p-toluidine with benz- 
aldeliyde and pyruvic acid leads to 4 : 5-dihelo-2- 
phenyl-l-o-nitrophenylpyrrolidine, m. p. 154°, and 
4 : 5-diketo-2-p1ienyl-\-2'-nitro-'p-tolylpyrrolidine, m. p. 
213—214°, respectively (cf. Borsche, loc. cit.), the 
presence of the nitro-group tending to  favour pyrrol
idine formation. The aniline salt of the solid form of 
cinnamoylformic acid (A., 1903, i, 60S) is converted 
quantitatively into I  by heating alone or in alcoholic 
solution, thus confirming the fra?i,s-configuration 
previously assigned to this acid. A ttem pts a t  con
version of I  into 2-phcnylquinoline-4-carboxylic acid 
failed. I t  does not condense w ith aniline and caimot 
be regenerated from its 4-anil. Hydrolysis with 80% 
sulphuric acid gives (probably) y-anilino-y-phenyl- 
a-Jccto-n-butyric acid, decomp. 75—85° (calcium and 
other salts described). By heating with phenvl- 
hydrazine in presence of a little acetic acid, a substance, 
C16H 140 2N2, m. p. 153-5° (unstable silver and magnes
ium salts), is formed, the solubility of which in alkali 
and ready conversion into a p -nitrobenzeneazo- 
derivative, decomp, about 115°, points to  its con
stitution as l-anilino-4: 5-diketo-2-phenylpyrrolidine, 
or, possibly, 4 : 5-diketo-2: 3-diphenylpyridazine. Use 
of excess of phenylliydrazine gives, in addition, a 
substance, C16H 14ON2~( ?), decomp. 124— 125°, also 
obtained from the 4-anilo-compound and phenyl- 
hydrazine.

The preparation of the following derivatives of 
m-tolylenediamine, and their conversion by con
densation with benzaldehyde and pyruvic acid in 
alcoholic solution into derivatives of 2-plienylquin- 
oline-4-carboxylic acid, accompanied by a little of the 
corresponding diketopyrrolidine, are described : 4- 
nilrop’-tolucnesulpli07i-Q-toluididc, m. p. 157° ; 4-amino-

-toluenesulphon-o-toluidide, m. p. 176°, by  reduction 
of the preceding, or hydrolysis of the p -toluenesul- 
phonyl derivative, m. p. 182— 183°, of 2-aminoaceto- 
p  - toluidide ; 2 - nitro - p ' - toluenesulphon - p - toluidide,
m. p. 162— 163° ; 2-amino-p'-toluenesulphon-p-toluidide, 
m. p. 164— 165°, by reduction of the preceding : 
7-ammo-, decomp, indefinitely, 250—270° (hydro
chloride), 7-acetamido-, decomp. 300—302°, by acétyl
ation of the preceding, or from 4-aminoaceto-o- 
toluidide, and 7 -p-toluenesulphonamiclo-2-phenyl-G- 
methylqumoluie-4-carboxylic acid, decomp. 273—274° 
{methyl ester, m. p. 224° ; ethyl ester, m. p. 186— 187°), 
from the appropriate acyl-TO-tolylenediamine. 5-p- 
T  oluenesulphonamido -2-phenyl-8-methylquinolinc-4- 
carboxylic acid, decomp. 98— 103°, is prepared 
similarly. The condensation of resacetophenone and 
isatin in presence of 33% sodium hydroxide gives

2 ':  4'-dih;/droxy-2-phenylquinolinc-4-carboxylic acid, 
d e c o m p .  305° (methyl e s t e r ,  m .  p .  211—212°; ethyl 
e s t e r ,  m .  p .  195—196°). H. A. P i g g o t t .

D iazo tisa tio n  in  th e  py razo le  se rie s . J . R e il l y  
and D. M a cS w e e n e y  (Proc. Roy. Irish Acad., 1930, 
3 9 b , 497— 504).— Reduction of 4-nitroso-l-phenyi- 
3 : 5-dimcthylpyrazolc with tin  and hydrochloric acid 
a t 100° affords 4-amino-l-phenyl-3 : 5-dimcthylpyr- 
azole dihydrochloride, from which the free base (benzoyl 
derivative, m. p. 153— 154°; chhroplalinaie) m ay be 
obtained. The base condenses w ith benzaldehyde 
(1 mol.) in presence of a  trace of piperidine to give the 
corresponding 4-benzylideneai)iino-dorivxt\\’c, m. p.
90—91°. Diazotisation with ethyl nitrite and liydro- 
cldoric acid yields 1-phknyl-S : a-dimethylpijrazole-4- 
diazonium chloride, which m ay be obtained crystalline 
by evaporation under diminished pressure. This 
diazonium salt is exceedingly stable, losing only 20% 
of its diazo-nitrogen in aqueous solution during 6 hrs. 
a t 100°. The chazonium salts, chloroplalinatc, and 
dichromale hydrochloride, (Cu H n N4)2Cr20 7,HCl, are 
described. I t  is suggested th a t these diazonium 
compounds can be represented only by a cyclic 
structure similar to th a t proposed by Porstcr and 
Muller (J.C.S., 1909, 9 5 , 2072) for triazole derivatives. 
The diazonium chloride couples readily with phenols 
and aromatic amines. W ith dimethylaniline, diethyl- 
aniline, p-toluidine, and a-naphtliylamine it gives 
coloured ozo-derivatives; with (3-naphthol a red 
ffso-compound. m. p. 1S9— 190°, and with ¡3-naphthyl- 
arnine an  orange ozo-derivative, m. p. 195—196°. 
W ith a-naphthol-3 :6-disulphonic acid and 8-naphthol- 
6 : 8-disulphonic acid i t  yields soluble red dyes, and 
with 1: S-dihyclroxynaphthalene-3: 6-disulphonic acid 
a purple soluble dye. W ith m-phenylenediamine a  red 
azo-dye of the chrysoidine group is obtained. An 
aqueous solution of the diazonium chloride reacts with 
ethyl acetoacetate and acctylacetonc, dissolved in 
alcohol, to  produce 1 -phenyl-2 : 5-dimethylpyrazole-
4-azo-ethyl acetoacetate, m. p. 84—85°, and -4-azo-acetyl - 
acetone, m. p. 115—116°, respectively.

T. H . M o r t o n .
R eac tion  of an tip y rin e  a n d  py ran rid o n e . D e

tec tio n  of an tip y rin e  in  p y ram id o n e . M. R ib I ir e  
(J. Pharm . Cliim., 1930, [viii], 12,444— 447).—A white 
precipitate, soluble in excess, is given by  antipyrine, 
but not by pyramidone, with trichloroacetic acid or 
perchloric acid. H ot ammoniacal silver n itrate is 
reduced by pyramidone, b u t no t by antipyrine. A 10% 
solution of mercury in nitric acid from which nitrous 
fumes have been almost completely removed gives 
with antipyrine a white precipitate, soluble a t  the b. p. 
and reprecipitated on cooling with a brick-red colour, 
and with pyramidone a  violet coloration. A mixture 
of this reagent with an equal am ount of 20% trichloro
acetic acid enables the presence and approximate 
proportion of antipyrine in pyramidone to be deter
mined. Samples of pyramidone containing (a) 25%,
(b) 10%, and (c) 1—0-1% of antipyrine give in 1% 
aqueous solution : (a) the same reaction as with pure 
antipyrine, (6) a  white precipitate and a red coloration 
a t  the b. p., (c) (by superposition) a violet ring and a 
white cloud extending into the upper layer.

H . E. F .  N o t t o n .
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P y rim id in e s . CXVTI. S y n th esis  of n u c leo s
id es . G. E . H i l b e r t  and T. B. J o h n s o n  (J. Amer. 
Chem. Soc., 1930, 52, 4489—4494).—Treatm ent of 
2 : 6-dimethoxypyrimidine with acetobromoglucose 
a t  50° affords 2-kelo-6-methoxy-3-tetra-acetylglucosido- 
pyrimidine, m. p. 220—221°, together with 2-keto-6- 
metkoxy-3-methylpyrimidine (cf. A., 1930, 928). 
Hydrolysis of the former compound w ith alcoholic 
hydrogen chloride gives 3-glucosidouracil (+0-5H 20), 
m. p. 195— 203° according to the ra te  of heating, m. p. 
(anhydrous) 207—209°, [a]g +21-4° in water [tetra- 
acetyl derivative, m. p. 154— 155°; 5-f>ro??w>-deriv- 
ative, m. p. 224° (decomp.), [<x]'g -f-10-3° in water], 
which is similar in all its  reactions to  uridine (Levene 
and La Forge, A., 1913, i, 211). Catalytic reduction 
(Adams) of 3-glucosidouracil in 80% alcohol furnishes 
the 4 : 5-dt7ty<2ro-dorivative, decomp. 238° after darken
ing a t 220°, [a]]) +9-3° in water, hydrolysed by 3% 
sulphuric acid to  4 : 5-dihydrouracil (cf. loc. cit.).

H. B u r t o n .
P y rim id in es . CXVHI. M o lecu la r re a r ra n g e 

m e n ts  in  th e  th y m in e  se rie s . W. S c h m id t-  
N i c k e l s  and T. B. J o h n s o n  (J. Amer. Chem. Soc., 
1930, 52, 4511—451G).—2 : 6-Dichloro-5-methylpyr- 
imidine and methyl-alcoholic sodium methoxide give 
2 : G-dimethoxy-o-methylpyrimidine, m. p. 61°, passing 
a t 200° into 1 : 3-dimethylthymine. T reatm ent of the 
dimethoxy-derivative w ith methyl iodide affords
2-lceto-G-methoxy-3 : 5-dimethylpyrimidine, m. p. 144°, 
hydrolysed by hydrochloric acid to 3-methyltliymine, 
m. p. 291° (lit. 280—282°). 2 : G-Diethoxy-o-methyl- 
pyrimidine, m. p. 36°, reacts with methyl and ethyl 
iodides forming 2-Icelo-G-elhoxy-3 : 5-dimethyl-, m. p. 
111°, and 2-l;cto-S-ethoxy-5-methyl-3-ethyl-pyrimidines, 
m. p. 78°, respectively. The last-named compound is 
hydrolysed by h3rdrockloric acid to  2 :  G-dikeio-5- 
methyl-3-elhylpyrimidine (3-ethylthymine), m, p. 223°.

Acetobromoglucose and 2 : G-dimethoxy-5-methvl- 
pyrimidine a t  60° afford mainly 3-methylthymine, 
probably owing to the methyl bromide form ed; aceto- 
chloroglucose does not react. A small am ount of a 
substance, m. p. 316°, is obtained by similar treatm ent 
of 2 : G-dietlioxy-5-methylpyrimidine.

H. B u r t o n .
A ction  of so d am id e  on  2 : 5 -d im eth y lp y raz in e .

A. E. T s c h it s c h ib a b in  and M. N. S o h t s c h u k in a  (J. 
Russ. Pliys. Chem. Soc., 1930, 62, 1189— 1199).—The 
reaction between sodamide and 2 : 5-dimethylpyrazine,
b. p. 152— 153°, in solution does not proceed readily, 
bu t in the pure state the two react, giving 2 : 2 ':  5 : 5'- 
tetramethyldipyrazine, m. p. 6S°, and 2 : 5 :  3'-tri- 
methyldipyrazylmethane, m. p. 135°. The structure 
of both was deduced from their oxidation products. 
On being oxidised with potassium permanganate, the 
former gave 2 : 5 : 3'-trimethyldipyrazinecarboxylic 
acid, m. p. 173° (decomp.), and 2 : 5-dimethylpyr- 
azinecarboxylic acid, m. p. 117°. Under similar 
conditions, the 2 : 5 : 3'-trimetbyldipyrazylmethane 
gave 2 : 5-pyrazinedicarboxylic acid, m. p. 256°, and 
a dibasic keto-acid, giving a hydrazone, m. p. 173°.

M . Z v e g in t z o v .
“ B is - 5 -phen y l-2 -p y rro le in d ig o  ” [5 : 5 '-d i-  

phenyl-A2:2-bispyrrol-3-one]. W. M ad e lu n g  
and L. Ubebm ann (Ber., 1930, 63, [JJ], 2S70—2876).— 
Potassium phenylglycidate and potassium amino-

acetate in aqueous solution afford potassium  ¡3- 
carboxyniethylamino-a.-hydroxy-fi-phenylpropionate tri- 
hydrate, m. p. 96°, and telrahydrate, m. p. 86°, from 
which the lead and calcium salts and the free acid, 
C 0?H-CH2-HH-CHPh-CH(0H)-C02H, m. p. 235°, are 
derived. The potassium salt is transformed by  boiling 
acetic anhydride into l-acetyl-3-hydroxy-o-phenyl- 
pyrrole-2-carboxylic acid, m. p. 150°, converted by 
boiling water into l-acetyl-3-hydroxy-o-phenylpyrrole, 
m. p. 88°, from which \-acetyl-3-acetoxy-5-phenyl- 
pyrrole, m. p. 1S1°, is derived. Oxidation of crude
l-acetyl-3-hydroxy-5-phenylpyrrole with ferric chlor
ide and hydrochloric acid gives 5 : o'-diphenyl-A2' - -
bispyrrol-3-one, C H < Q pJr^ ^ ^ . Q ^ > C P h ,  m. p.
above 300° (decomp.), which, contrary to  Posner’s 
theory (A., 1926, 1155), closely resembles indigotin in 
absorption spectrum, yields complex compounds with 
zinc chloride and titanium  chloride in benzene, and 
silver and copper compounds with the metallic acetates 
in  pyridine. The hyposulphite v a t has only slight 
affinity for cotton. The corresponding acetyl deriv
ative, m. p. 220°, is described. H . W r e n .

F o rm a tio n  an d  an a ly s is  of so m e 1 : 3 : 4 -  
triazo les . H. M a c u r e v i t s c h  (Bull. Soc. chim., 1930,
[iv], 47, 1160— 1183, and J .  Russ. Phys. Chem. Soc., 
1930, 62, 1137— 1163).—Further investigation of the 
reaction between o-toluidine and phenyl-s-di(thio- 
carbamyl)hydrazine has shown th a t the crystalline 
substance of m. p. 219—220° (A., 1927, 777) is
3-tolyliminothiourazole (silver s a l t ; acetyl derivative, 
C9H 9N4SAc, m. p. 184— 185°) and the substance, m. p. 
300°, obtained as a secondary product is identical with 
A rndt’s iminotkiourazolo, decomp. 303° (A., 1921, i, 
813), the product m. p. 370° (silver salt) being a further 
condensation product which does not give the azo- 
reaction of A rndt (loc cit.) when oxidised w ith potass
ium ferricyanide. Aniline and s-di(thiocarbamyl)- 
hydrazine yield 3-imino-5-thio-4-phenylurazole, m. p. 
263—264-5° (silver s a l t ; acetyl derivative, m. p. 185— 
186°; dibenzyl derivative, m. p. 189—190°), identical 
with the 3-amino-5-thiol-4-phenyl-l : 2 : 4-triazole ob
tained by Fromm (A., 1924, i, 8S2) and A rndt (A., 1922, 
i, 375). m-Toluidine similarly affords 3-imino-o-thiol-
4-m -tolylurazole, decomp. 309—310° (silver salt; 
diacetyl derivative, m. p. 189—190°); o-toluidine and 
jj-toluidine yield, respectively, 3-imino-5-thiol-4-o- 
tolylurazole, m. p. 229—230° (silver sa lt; acetyl 
derivative, m. p. 190—191°; dibenzyl derivative,
3-benzylimino-5-benzylihiol-i-o-tolylurazole, an oil), and
3-imino-5-thiol-4-^-tolylurazole, decomp. 297—298° 
(silver sa lt; dibenzyl derivative, m. p. 237—238-5°). 
m-Toluidine and phenyl-s-di(thiocarbamvl)hydrazine 
yield a substance, C9H 10N4S, m. p. 247—249° (de
comp.), together with 3-imino-5-thiol-4-m-tolylurazole; 
p-toluidine similarly yields 3-p-toluidino-o-thio-l: 2 :4- 
triazole, m. p. 263—264° (decomp.) [silver s a l t ; acetyl 
derivative, m. p. 191—192° (sinters a t 172°)], and a 
substance, decomp. 258—286°, and m-2-xylidine 
gives 3-m-2-xylylimino-5-thiourazole, m. p. 203—204° 
(sinters a t 196°), and a substance, m. p. above 370°. 
o-Tolyl-s,-di(thiocarbamyl)hydrazine, decomp. 168— 
170°, obtained by condensing o-tolylthiocarbimide 
and thiosemicarbazide in aqueous alcohol, when
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heated with aniline yields the substance, m. p. 259— 
260°, obtained from aniline and s-di(thiocarbamyl)- 
hydrazine or phenyl-s-di(thiocarbamyl) hydrazine, and
2-anihno-5-thiol-l-phcnyl-l : 3 : 4-triazole, together 
with a  substance, m. p. above 370°.

These triazoles are amphoteric and the mono
metallic silver salts tend to form complex salts. True 
chloroplatinates are probably not formed, bu t un 
stable complex salts. All theso combinations give 
A rndt’s azo-reaction with potassium ferricyanide, bu t 
a yellowish coloration is first produced.

R . B r ig h t m a n .
y -T ria z in es. X V III. S y n th eses  of in -  and  

¡p-tolyl- an d  b en zy l-d ia m in o tr ia z in es. A. O s t r o -  
g o v ic h  and G. G h e o r g h i t j  (Gazzetta, 1930, 60, 648— 
664).—Condensation of m- or p-toluonitrile or phenyl- 
acetonitrile with cyanoguanidine proceeds similarly 
to th a t of acetonitrile (A., 1911, i, 507), b u t o-toluo- 
nitrile remains unchanged, the cyanoguanidine being 
converted into a m ixture of ammeline and melamine.
m-Tolyldiamino-y-triazine, ’̂7^>C-N H 2.
m. p. 239—240°, forms a hydrochloride, m. p. 265°; 
a sulphate (+ 2 H aO), m. p. 260°; a picrate, m. p. 267— 
268°; a  diacetate, m. p. 230—232°; a monoacetyl 
derivative, m. p. 24S°, and a diacetyl derivative, m. p. 
232—233°. p-Tolyldiamino-y-triazine, m. p. 240°, 
forms a hydrochloride, m. p. 285°; a sulphate (+ 3 H 20), 
in. p. 298°; a picrate, m. p. 269°; a diacetate, m. p. 
230—232°; a monoacelyl derivative, m. p. 273—274°, 
and a diacetyl derivative, m . p. 264°. Benzyldiamino- 
y-triazine, m . p. 238—239° (slight decomp.) (Elzanow- 
ski, Diss., Fribourg, 1898, gave m. p. 233°), forms a 
hydrochloride, m. p. 215°; a sulphate, m. p. 193—203°; 
a monosulphate (+2HoO), m. p. 178—183°; a picratc, 
235° (blackening); a diacetate, m. p. 230°; a mono
acetyl derivative, m. p. 239—240°, and a diacetyl 
derivative, m. p. 145°. T. H. P o p e .

C atalyst for  th e  au to x id a tio n  of u r ic  acid.
F r e r e j a c q u e  (Compt. rend., 1930, 191, 949—951).— 
The autoxidation of uric acid in potassium hydroxide 
solution (cf. Piaux, A., 1925, i, 592) is accelerated to a 
very marked extent by active charcoal; allantoin and 
potassium oxonate are formed a t the ordinary tem per
ature, but a t 0°, oxonamide is produced. The oxid
ation of 1- and 7-methyl-, 1 : 3-dimethyl-, and 
hydroxymethylene-uric acids is catalysed by  active 
charcoal, bu t xanthine, hypoxanthine, caffeine, and 
theobromine are no t oxidised. H. B u r t o n .

P reparation of 1 : 3 : 9 -  and  3 : 7 :  9 -tr im eth y l-  
uric acid. H. B i l t z  and H. P a r d o n  (Ber., 1930, 
63, [71], 2876—2880).—8-Chlorotlieobromino is con
verted by methyl-alcoholic sodium methoxide into
S-methoxytheobromine, m. p. 282°, which becomes 
isomerised a t  290° to  3 : 7 : 9-trimethyluric acid, m. p. 
373—375° (decomp.). Treatm ent of the last-named 
acid with m ethyl sulphate and sodium hydroxide 
yields tetram etkyluric acid, m. p. 22S°. 1 : 3-Di- 
methyduric acid is transformed into the potassium 
salt, which is treated with methyl p-toluenesulphonate 
in o-dichlorobenzene a t  150°, whereby 1 : 3 : 9 -  
trimethyluric acid mixed with some 1 : 3-dimethyluric 
acid residts. The trim ethyluric acid, decomp. 340°, 
is obtained by dissolving the product in ammonia

solution and boiling or by dissolution in potassium  
hydroxide solution followed by treatment with carbon 
dioxide; in either case the more strongly acidic 1 : 3- 
dimethyduric acid remains in the solution. 8-Ghloro- 
theophylline, m. p. indef. 304° (decomp.), obtained by  
treating theophylline with hydrochloric acid and potass
ium chlorate, cannot be converted smoothly into the 
corresponding methoxy-compound. H . Wren .

P o rphy rin  synthesis. XXXI. F u rth e r  pyrro- 
porphyrins. H. F ischer and H. B erg. XXXII. 
In troduction  of hydroxym ethyl, m ethylm alonic 
and propionic acid residues into porphyrins.
H . F isc h e r  and H .-J. R ie d l. XXXIII. Synthesis 
of pyrrosetioporphyrins I, II, III, IV, VI, and 
VIII, and a  dim ethyldiethylporphin. H. F isc h e r  
and A. S ch o rm u ller  (Annalen, 1930, 482 , 189—213, 
214— 225, 232—251).—X X X I. Pyrroporphyrins 12, 
2, and 3 are synthesised and shown to be different from 
pyrroporphyrin 15 by mixed-m. p. determinations of 
their m ethyl esters. 4-Bromo-5-aldehydo-3-methyl- 
pyrrole-2-earboxylic acid when condensed with crypto
pyrrole, and the product treated with liydrobroinic 
acid, gives 3-bromo-5-carboXyA : 3 ' : o'-trimethyl-i'- 
ethylpyrromelhene hydrobromide, decomp. 130°, con
verted by bromine in formic acid into 3 : 5-dibromo- 
4 : 3 ' :  5'-trimethyl-4:'-ethylpyrromelhene hydrobromide^
(I), m. p. 175° (decomp.). This condenses with  
5 ' - bromo-3 : 5 : 3' - trim eth y l-4 - ethylpyrromethene - 
4'-propionic acid in presence of methydsuccinic acid at 
130° to give pyrroporphyrin 12 [hoemin; methyl ester, 
m. p. 242° (hoemin, m. p. 260°)] and bromopyrro- 
porphyrin 12 [copper salt; methyl ester, m. p. 304° 
(copper salt, m. p. 259°)]. Bromination of 4'-bromo- 
4 : 3' : 5' - trimethyl - 3 - ethydpyrromethene - 5 - carb - 
oxylic acid hydrobromidc gives 5 : i'-dibromo-i : 3' : 5'- 
trimethyl - 3 - ethylpyrromelhene hydrobromidc (II), 
darkening at 215°. The interaction of 5-aldehy-do-
3 - m ethyl - 4 - ethylpyrrole - 2 - carboxylic acid with  
cryptopyrrolecarboxylic acid in presence of a large 
excess of hydrobromic acid gives 5-carboxy-4:: 3 ': 5'- 
Irimethyl-Z-ethylpyrromcthene-i'-propionic acid hydro
bromide, decomp. 170°, which on bromination in 
formic or acetic acid is converted into 5-bromo-4:: 3': 5'- 
trimethyl-Z-ethylpyrromethene-H-propionic acid hydro
bromide (III), decomp. 216°. The hydrobromides 
I I  and II I , when heated at 130° with methylsuccinic 
acid, condense to pyrroporphyrin 2 [hcemin; methyl 
ester, m. p. 229° (hcemin, m. p. 265°)] and bromo- 
pyrroporphyrin 2 [copper salt; methyl ester, m. p. 
291° (copper salt, m. p. 235°)]. When similarly treated, 
I  and I I I  give pyrroporphyrin 3 [hcemin; methyl ester, 
m. p. 219° (hcemin, m. p. 274°)] and bromopyrro- 
porphyrin 3 [copper salt; methyl ester, m. p. 254° 
(copper salt, m. p. 230°)]. An attractive alternative 
synthesis of pyrroporphyrin 3 is by heating 5-carboxy-
4 : 3' : 5' - trimethylpyrromethene - 3 - propionic acid 
hydrobromide (IV), decomp. 168°, with 5-bromo- 
4 : 3 '-dim ethyl-3 : 4 '-diethyl - 5 '- bromomethylpyrro - 
methene hydrobromide and succinic acid at 210° for 
10 min. I t  is unnecessary to brominate IV, which 
is prepared by condensation of 2 : 4-dimethylpyrrole 
w ith  5 - aldehydo - 2  - carboxy - 3 - methylpyrrole - 4 - 
propionic acid; consequently the sole by-product is 
the cctioporphyrin.
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Deulerooetioporphyrin I I  (hcemin) and its  mono- 
&r<ww-derivative (copper salt) occur as by-products in 
the above porphyrin syntheses, mixed, in the case of 
pyrroporphyrins 12 and 3. with thedibromo-derivative, 
in the case of pyrroporphyrin 12 with mesoporphyrin 
V, and in th a t of pyrroporphyrin 2 with mesoporphyrin
II . The isolation of the first two from the combined 
residues from the preparation of pyrroporphyrins 12 
and 3, and from th a t of porphyrin 2  is described. 
Mesoporphyrin I I  is readily formed by self-condens
ation of I I I  in presence of methylsuccinic acid; 
and may also be synthesised as follows : hseinopyrrole- 
aldehydecarboxylic acid condenses with opsopyrrole 
to  4 : 5 :  3 '-trimethylA'-ethylpyrromelhene-Z-propionic 
acid hydrobromide, decomp. 178°, converted by brom
ine in acetic acid into the 5 - & romo - deriva t  ive, decomp. 
2 0 4 ° ,  which is then fused with methylsuccinic acid. 
The action of 6%  potassium methoxide on 3 : 5 : 3'- 
triinethyl - 4  - ethylpyrromethene - 4 '  - propionic acid 
hydrobromide gives coproporphyrin, identified by its 
tetram ethyl ester, in excellent yield. Spectroscopic 
observations gave identical results for isomeric 
pyrroporphyrins.

X X X II. Synthesis of hydroxymcthylporphyrins 
from appropriate pyrromethenes is difficult and 
unsatisfactory, bu t the hydroxymethyl group can be 
introduced into deuterohsemin by the action of a large 
excess of chloromethyl ether and stannic chloride a t 
0°, the O-methyl groups being removed in the process. 
The product isolated by crystallisation from acetic 
acid is the iron, salt of O-monoacetyl-1 : 3 : 5 : 8- 
telramethyl - 2 : 4 -  di(hydroxymethyl)porphin - C> : 7 - di- 
prop ionic acid, m. p. above 270°. The ether-ester,

Me ■ CH.OMc Me,

¿V
V v

-CIL
|CH,OMc

\ / \ h

-CH -
3 1 e = =  Cna-CH3*C02-Me — fVCOsMc-CH,CH, Me

m. p. 215°, prepared according to K uster (A., 1913, i, 
1004) gives 2 : 3 :  4-trimethylpyrrole with hydriodic 
acid, and w ith hydrogen bromide in acetic acid 
the dibromometliyl derivative (hydrobromide). W ith 
ethyl potassiomalonate this gives (after esterification) 
hexamcthyl -1  : 3 : 5 : 8 - tetramethylporphin - 2 : 4 - di - 
(melhylmalonate)-6 :7 -dipropionate, m. p. 202° [iron 
salt, m. p. 200° (sinters a t  165°); hexa-ethyl ester, m. p. 
161° (sinters a t 122°)], hydrolysed by 1% hydrochloric 
acid a t  180° to (after re-esterification) the tetram ethyl 
ester of coproporphyria III , identical in all respects 
with the synthetic material.

X X X III. The syntheses of a number of setio- 
porphyrins and of 1 : o-dimethyl-2 : 6-diethylporphin 
by fusion of the corresponding pyrromethenes with 
an  equal mixture of succinic and methylsuccinic 
acids are described. The following new pyrromethene 
hydrobromides are described : 4 : 5 : 4 ' :  5 '-telramethyl- 
3 '-ethyl- (A), in. p. 230° (decomp.), from 2 : 3-dimethyl- 
pyrrole-5*aldehyde and haemopyrrole; 4 : 5 : 3 ':  5'- 
telramethyl-4:'-ethyl- (B), m. p. 233° (decomp.); from 
the abovo aldehyde and cryptopyrrole; 3 : 5-ditnelhyl- 
\-cthyl-, m. p. 193° (decomp.) [dibromo-couxpound
(C), m. p. abovo 300°], from pyrrole-2-aldehyde and

cryptopyrrole; 4 :  o-dinysthyl-3-ethyl-, m. p. 197°
[tfi6ro?)W-compound (D ), m. p. 145°], from pyrrole-2- 
aldeliyde and htemopyrrole: 3 : 5-dicarbelhoxy-i: 3 ':  5’ 
trim ethyl-4' - ethyl -, m. p. 100— 102° (free base. m. p. 
107°), from ethyl 5-aldehydo-3-methylpyrrolc-2 : 4- 
dicarboxylate (F) and cryptopyrrole; and 3 :5- 
dicarbetkoxy-4 : 5 : 3' - trimethyl pyrromethene-A' -prop - 
ionic acid hydrobromide, m. p. 137— 13S° (decomp.), 
from F  and cryptopyrrolecarboxylic acid; and the 
melhene hydrobromides, m. p. 157° (decomp.) and 133°, 
from cryptopyrrole with furfuraldehydc and thiophen-
2-aldehyde, respectively. The last did not form a 
porphyrin by the usual methods.

The condensation of 3-bromo-5-carboxy-4 : 3' : 5'- 
t rimethyl-4'-ethyl- and 5'-bromo-3 : 4 '-dim ethyl-4:3 '- 
diethyl-5-bromomethyl-pyrromethene hydrobromides 
a t 145—150° as described above gives pyrrocetio
porphyrin I ,  m. p. 335°, with some bromopyrrocetio- 
porphyrin I ; broniocetioporpliyrin I I I  [copper salt, 
m. p. 323° (decomp.)] is similarly prepared from the 
brominated methene from haemopyrrole and 4 : 5'- 
dibromo - 3 : 5 : 3 ' -  trim ethyl - 4 ' - ethylpyrromethene 
hydrobromide (A., 1930, 931). The brominated 
porphins m ay be debrominated by hydrazine and 
palladised calcium carbonate in presence of 10% 
alcoholic potassium hydroxide {pyrrocclioporphyrin 
I I I ,  m. p. 330°). The following are prepared a t
195—210° : pyrrocclioporphyrin I I ,  m. p. 330—332° 
(copper salt, m. p. 263°), from A  and 5 : 5'-dibromo- 
4 : 4 ' -  dimethyl - 3 : 3 ' -  diethylpyrromethene hydro
bromide (E ); pyrrocetioporphyrin IV ,  m. p. 327° 
(iron salt, decomp, about 330°; copper salt, m. p. 
333°), from E  and 3 : 5 : 4 ' :  5'-tetram ethyl-3' 
ethylpyrromethene liydrobrom ide; pyrroceliopor- 
pkyrin V II I ,  m. p. 284° (iron salt, decomp, about 250°; 
copper salt, m. p. 245°), from A  and 5 : 5'-dibromo- 
3 : 3 ' -  dimethyl - 4 : 4 ' -  diethylpyrromethene hydro
bromide; pyrrocetioporphyrin V I, m. p. 309° (iron 
salt, m. p. about 325°; copper salt, m. p. 260°), from 
B  and E ; and 1 : o-dimethyl-2 : 6-diethylporphin, 
m. p. 310° (iron sa lt; copper salt, m. p. 312°; sul- 
phonic acid), from G or D  alone (accompanied by a 
small quantity  of a  chlorin-like substance). The 
interaction of F  with malonic acid in presence of aniline 
gives 2 : i-dicarbethoxy-'d-methylpyrrole-o-acrylic acid, 
m. p. 244°, converted by reduction with sodium 
amalgam into the corresponding -propionic acid, m. p. 
209°. H. A. P ig g o t t .

C o n v e r s i o n  o f  p h E e o p h o r b id e  a  i n t o  p h y l l o -  
e r y t h r i n .  H . F i s c h e r  and 0 .  Sus (Annalen, 1930, 
4 8 2 ,225—232).—PhaeoporphyrinaT> (A., 1930,932), on 
fractionation by the ether-hydroclilorie acid method 
and crystallisation from pyridine and ether, gives a 
substance which analyses as phaeoporphyrin ti5, and the 
homogeneity of o6 m ust provisionally be regarded as 
doubtful. By heating with hydrogen bromide in 
acetic acid a t 50—55° for 24 hrs., phseophorbide a6 
(purified as above), a-, and a4 are all converted into 
phylloerythrin, identified by its m ethyl ester and its 
additive compound with chloroform. This affords 
a very convenient method of preparing phylloerythrin 
from chlorophyll. H . A. P i g g o t t .

fsoOxazoline oxides. X. Reduction. E. P.
K ohler and A. 11. Davis (J. Amer. Chern. Soc., 1930,
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52, 4520—4528).—Bromination of y-nitro-a-anisoyl- 
Py-diphenylpropane (I) (A., 1928, 523) in chloroform 
affords an a-ôrojwo-derivàtivo, m. p. 165°, converted 
by alcoholic pyridine into 5-anisoyUS : 4-diphenyl\so- 
omzolive oxide,m .p. 158°. This is isomcrised by trea t
ment. with potassium acetate and acetic acid iix methyl 
alcohol to 5 - hydroxy - 5 - anisoyl - 3 : 4 - diphcnyliso- 
oxazoline, m. p. 177° (benzoate, m. p. 173°), and con
verted by treatm ent with alkali into a-oximino-yS- 
diketo-S-anisyl-afi-diphenylbutanc (d-Et.,0), m. p. 110° 
(decomp.). When a methyl-alcoholic solution of this 
oximino-derivative is heated with potassium acetate 
and acetic acid, 3-kèto-i : 5-diphcnyl-2-anisylpyrrol- 
eninc oxide, m. p. 182° (decomp.), is produced. The 
above bromo-compound, the tsooxazolino oxide, the 
hydroxy/.sooxazoline, arid the oximino-derivative 
are all converted by weak alkali into R-anisoyl-3 : 4- 
diphenylisooxazole, m. p. 156°, which is reduced by 
zinc dust and acetic acid to 3 : i-dyphenyl-H-tx-hydroxy- 
p-mcthoxybcnzylisooxazole, m. p. 146°. Oxidation of 
this with sodium dichromatc and acetic acid regener
ates the anisoyldiphenylàsooxazole.

Catalytic reduction (Adams, Willstiitter) of 5- 
anisoyl-3 : 4 - d i p 1 ic ny 1 ¡‘soox a z o 1 i n o oxido in methyl 
alcohol furnishes a mixture of I  (small amount) and 
two stereoisomeric 3 : 4 - diphenyl - 5 - a - hydroxy - p - 
methoxybnnzyHÿooxazolinc oxides, m. p. 100° and 170°. 
Further reduction of these oxides affords a-amino-yS- 
dihydroxy-a.p-diphcnyl-8-anisylbutanc, m. p. 208°, 
whilst treatm ent with alcoholic potassium hydroxide 
solution gives anisaldehyde and 3 : 4-diphcnyliso- 
oxazole, m. p. 91°. This isooxazolc is also obtained 
by the action of 5% alcoholic potassium hydroxide 
on 5-anisoyl-3: 4-diphenyh'sooxazole. 3 : 4-Diphenyl- 
îsooxazole is degraded further by alkaline treatm ent 
to benzonitrile and phcnylacetic acid, whilst hydro
lysis of the product formed by the action of ozone 
with sodium hydroxide solution yields (3-benzil- 
monoxime. H. B u r t o n .

D ioxim es. LXVII. M. M ilo  n e  (Gazzetta, 1930, 
60, 632—643).—Crystallographic measurements have 
been made of the glyoxime peroxides already de
scribed (A., 1928, 888; 1929, 334, 1072, 1316; 1930, 
226) and of certain peroxides existing in two isomeric 
forms, for purposes of comparison with the furazans. 
which differ from the peroxides by only one atom of 
oxygen. The results show th a t the two peroxides 
obtained by dehydrogcnation of the asymmetric 
glyoximes,OH-N;CAr*CMe!N*OH,crystallisein different 
systems. As far as the available da ta  indicate, only 
one of the two peroxides, viz., th a t to which a furoxan 
(furazan oxide) structure is attributable, is isomorphous 
with the corresponding furazan (monoclinic) ; the 
analogy of crystalline form is hence duo to th e  presence 
in each molecule of the penta-atomic ring, C2N20, 
characteristic of the furazans. Tho other peroxide 
crystallises in the triclinic system, although it exhibits 
a habit similar to th a t of tho corresponding furoxan 
and furazan. The furazans and furoxans crystallise 
in systems of higher degrees of symmetry than  the 
corresponding dioxadiazines.

Phenylmethylfuroxan, m. p. 96°, forms rhombic 
crystals, a : 6 : c—0-59179 : 1 : 0-79354 ; 5-phenyl-4- 
methyl-1 : 2 : 3 : 6-dioxadiazine, m. p. 62°, monoclinic,

a : b : c=T36827 : 1 : 0-506001, p 103° 6 ': p-anisyl- 
methylfurazan, m. p. 66°, monooUiuc, a : b : c= l-6524 :
1 : 1-15384, p 71° 35'; p-anisylmethylfuroxan, m. p. 
99°, monoclinic, a : b : c = 1*76427 : 1 : 1*62736, p 
72° 33'; 5-p-imisvl-4-methyldioxadiazine, m. p. 80— 
81°. triclinic, a : b:  e ^  1-299 : 1 : 0-9539. a 71° 18' 48", 
P 61° 59' 10", y  76° 17'40": diphoiiylfuruzan, rhombic, 
a : b : c =  0-81644 : 1 : 0-27766; 4 : 5 -  diphenyl -
1 : 2 : 3 :  6-dioxadiazine, monoclinic, a : b : c —2-4803 : 
1:1*0698, p 86° 10'; phenyloximiuoacetonitrilc
peroxide («-peroxide), triclinic, a : b : r =1-7463 : 1 :
0-66013, « 84° 23' 42", p 63° 4' 38". y  73° 9' 22", and 5- 
phenyl-1 : 2 : 3 : 6-dioxadiazinc (p-pcroxide), trielinic, 
a : b : c= l-5 9 1 8 : 1 : 1-0314. a 86° 40' 30". p60° 20' 40” , 
y  73° 37' 20". T. H. P o p e .

Use of s-dicliloroacetone for the p repara tion  
of tliiazoles. II I . C. M. S u t e r  and T. B. J o h n s o n  
(Bee. trav. chim., 1930, 49. 1066—1068).—s-Diehloro- 
acetone reacts readily, in a. suitable solvent. with thio- 
amides to yield tliiazoles in Accordance with the scheme 
CHCi:C(OH)*CH2Gl+SH*CPh : NH— v
8 1I(‘k > C-( '^ C 1. ’Jhe following compounds have
been prepared in the above m anner: 2-phenyl'-4-chloro- 
methyl-, b. p. 155—156°/4 mm., m. p. 51°; 2-y>-anisyl-
4-chloromethyI-, m. p. 55—56“ : 2-piprronyl-4-chlo>'-o- 
inethyl-, m. p. 106-107°, -thiazole. The chemical 
behaviour and reactivity of the chlorine is comparable 
with th a t in benzyl chloride, and hence by the action of 
suitable reagents on the above are obtained : 2- 
phenytthiazolc-4-acetonilrilc, b. p. 180—185°/4 mm., 
and -4-acetic acid, m. p. 90° (hydrochloride, m. p.
206—207°), and 2-p-anisylthiazo1e.-4-acetonilrilc, b. p. 
220°/5 mm., m. ]i. 73°. By the action of potassium 
phthalimide on the appropriate ehloromethylthiazole 
are obtained : d-phthalitnidonKihyl-2-phenyl-, m. ji. 
151— 152°, and -2-p-anisyl-. m. p. i 86—187°, -thiazole, 
hydrolysed to 2-phenylthiazble- (dihydrochloride, m. p. 
217—219°; monohydrochloride, m. p. 188—189°),
2-p-anisylthiazole- (dihydrochloride, in. p. 224—225°), 
and 2-\)-hydroxyphenylthiazole-. m. p. 205—206°, 
•4-methylamine. Tho phonylthiuzolemethylamine is 
also obtained together with di-(2-phcnyIthiazo1e-4- 
methyl)amine (dihydrochloride, m. p. 190°) by the action 
of ammonia on the chloromethyi derivative.

J . W. B a k e r .  
G eneral m ethod for the p repara tion  of thio- 

cyanine dyes. Som e sim ple thiocarbocyanines. 
N. I. F i s h e r  and F. M. H a m e r  (J.C.S.. 1930, 2502--- 
2510).—Thiocyaniues arc obtained in 35—48% yields 
(crude) and unmixed with thiocarbocyanines as is 
the case when either of Mills’ methods is used (Mills 
and Braunholtz, ibid., 1923, 123, 2804), by heating a 
benzthiazolinium chloride containing a reactive 
methyl group with amyl nitrite in the presence of 
acetic anhydride on a water-bath. A mechanism 
of tho reaction is tentatively suggested. Thus
1-methylbenzthiazolo ethochloride is converted into
2 : 2'-d;cthylthiocyanine chloride,

C« ^ < l E t > C:CH*C< N ( i ^ K >C«H‘' m‘ P> 2550 (de'
comp.), converted by sodium bromide and potassium 
iodide, respectively, into the corresponding bromide, 
m. p. 298° (decomp.), and iodide. The last-named is



1 0 4 BRITISH CHEMICAL ABSTRACTS.— A.

identical with a specimen obtained by Mills’ method. 
Similarly, the corresponding methocliloride affords 
2 : 2'-dimethylthiocyanine chloride, bromide, m. p. 
287° (decomp.), and iodide, m. p. 290—292° (decomp.) 
(X 4500 A.) (Mils gives m. p. 279—280°). From 1- 
m ethyl-a-naphthathiazole ethocliloride and metho- 
chloride are obtained, respectively, 2 : 2'-diethyl- 
5 : 6 : 5 ' :  6' -dibenzthiocyanine chloride, m. p. 264° 
(decomp.) (X 4800 A.), bromide, m. p. 286° (decomp.), 
and iodide, m. p. 297° (decomp.), and 2 : 2'-dimethyl- 
5 : 6 : 5 ' :  &-dibenzthiocyanine chloride, m. p. 275° 
(decomp.), bromide, m. p. 309° (decomp.) (X 4750 A.), 
and iodide, m. p. 314° (decomp.); Only negative 
results were obtained with 2-methyl-¡3-naphthathiazole 
etho- and metho-chlorides. In  all these derivatives 
the solubility decreases and the m. p. rises in the 
series chloride, bromide, and iodide. AU are sensitisers 
for silver chloride emulsions, the position of the m axi
mum being given in parentheses after the compounds 
concerned. Thiocyanines could not be prepared from 
2 : 4-dimethylthiazole methiodide, m. p. 260° (decomp.) 
(lit. slow decomp, above 225°), and ethiodide, b u t by the 
action of ethyl orthoformate and pyridine they are 
converted into the corresponding thiocarbocyanines, 
m. p. 255° (decomp.) (X 5900 A.), and m. p. 271—294° 
according to the rate of heating (X 5900 A .), respect

ively , of the type C M e -m > C:CH'CH:C^ N (E ^ y tiM e - 
but in abnormally low yields. The absorption band 
of these thiocarbocyanines relative to  th a t  of the 
corresponding derivatives from 1-methylbenzthiazole 
is shifted much less towards the blue than  would be 
expected. J . W. B a k e r .

Thiophen series. XXI. Indophenine. W.
S t e i n k o p f  and J .  Itoon  (Annalen, 1930, 4 8 2 ,  251— 
264).—The condensation of dithienyl w ith isatin  under 
the influence either of sulphuric acid or zinc chloride 
gives, not indophenine, as might be expected from 
Schlenk and Blum’s formula (A., 1923, i, 1235), bu t 
an olive-green substance th a t from its ultim ate 
analysis and mol. wt. appears to be tris-a-dithienyl- 
bisindoxyl (I). The presence of two isatin residues is 
confirmed by  the formation of di-p-nitro- and di-p- 
bromo-benzoyl derivatives. Bromoisatin gives the 
corresponding 6romo-derivative when zinc chloride is

(!•)
CO CgH4

\  /
NH

¡SH-CCK 
Ć0H 3B r >

(SO

NH-CO

c 6h 4

( I I I .)

used as dehydrating agent, bu t with sulphuric acid a 
blue compound is formed, which gives analytical 
results agreeing with cyo\obia-a.-dithienylbisindoxyl

(II). Unlike I, i t  can be reduced to a soluble leuco- 
compound. The structure of indophenine is pro
visionally represented by (III), and explanations of its 
intense colour independent of a quinonoid structure 
are given. The quinonoid structure postulated by 
Schlenk and Blum, if established, would be the  sole 
examplo of this structure in the thiophen series. 
Indophenine m ay be prepared by use of zinc chloride 
in place of sulphuric acid as condensing agent, and 
consequently oxidation is not likely to  be a necessary 
stage in  the process. The crude product, made by 
either method, contains 40—50% of an  olive-green 
substance, which remains undissolved on reduction 
with hyposulphite. I ts  mode of isolation and approx
im ate composition (C28H 180 2N 2vS3) point to  a structure 
of type I. Bromoindophenine contains a  small am ount 
of a similar substance.

2 : 2'-Dithienyl can be prepared in a yield of 44% 
by  interaction of anhydrous cupric chloride and 
magnesium thienyl bromide in ether (Krizewski and 
Turner, J.C.S., 1919, 1 1 5 ,  559). 5 : 5'-Dibromo- and
5 : 5'-dimethyl-2 : 2'-dithienyl, m. p. 67°, are similarly 
prepared. H . A. P ig g o t t .

Preparation and properties of d ihydro-m - 
codeinone. C. S c h o f f  and H . P e r r e y  (Annalen, 
1930, 4 8 3 ,  169—175).—Bromination of dihydro-m- 
thebainone (thebainol) (A., 1927, 1209) in methyl- 
alcoholic solution a t  the ordinary tem perature and 
treatm ent of the product formed with an excess of 
alkali hydroxide gives l-brornodihydro-m-codeinone, 
m. p. 241—246°, reduced by hydrogen in presence of 
palladous chloride, gum arabic solution, and dilute 
acetic acid to diliydro-m-codeinone, m. p. 196—201°. 
Oximation of this a t  the ordinary tem perature gives 
the corresponding oxime, m. p. 176— 180°, b u t a t 50° 
a mixture of this and ra-thebainoneoxime is produced. 
Dihydro-m-codeinone is readily isomerised to  m- 
thebainone by treatm ent with hydrochloric acid a t 
100° or by boiling with 2iV-sodium hydroxide solution, 
whilst reduction with sodium amalgam and alcohol 
gives dihydro-m-thebainone. H . B u r t o n .

P artia l syntheses in  the m orphine series. I. 
P assage from  the dihydrothebainone to  the  
dihydrocodeinone series. C. S c h o f f  and T. 
P f e i f e r  (Annalen, 1930, 4 8 3 ,  157— 169).—Dihydro
thebainone is converted by 1 mol. of bromine in acetic 
acid solution a t about 15° into 1-bromodihydro- 
thebainone (-(-0-oAc-OEt), froths a t 127° and becomes 
clear a t 167°, m. p. (solvent-free) 167° [hydriodide, 
m. p. 215° (decomp.) after sintering and darkening a t 
198—200°; hydrobromide, m. p. 210—215° (decomp.); 
oxime, m. p. 17S—180° (decomp.) after sintering from 
168°]. Bromination with 2 mols. of bromine or 
further bromination of the above hydrobromide with 
methyl-alcoholic bromine a t  35° affords a product (not 
isolated), which when treated with cold 7Ar-alkah 
hydroxide, passes into 1-bromodihydrocodeinone, m. p. 
205—207° (hydrobromide, m. p. 217—218° after 
sintering a t 215°), also obtained by direct bromination 
of dihydrocodeinone in  acetic acid. Reduction of 
1-bromodihydrocodeinone with zinc dust and aqueous- 
alcoholic ammonium chloride solution also gives
1-bromodihydrothebainone, owing to opening of 
the oxide ring. Similarly, 1-bromohydroxydihydro-
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thebainone can bo converted into l-brom ol^droxydi- 
hydrocodeinone, m. p. 181— 184° (lit. 182°). Brorain- 
ation of sinomenine with 2 mols. of bromine in acetic 
acid a t 15—36°, evaporation of the solution below 
40°/vac., and alkali treatm ent of the product formed 
yields 1-bromosinomeneine, decomp. 213° (cf. Goto 
and Nambo, A., 1930, 1049); an oxide ring is formed 
as in the above cases.

In  these cases of ring (oxide) formation only one 
compound is produced. A strainless model can be 
constructed for compounds of the morphine series 
which shows th a t the hydrogen atom  on C5 which is in 
spatial proxim ity to  the phenolic hydroxyl group 
attached to C4 is th a t which is in the irans-position to 
the side-chain C15-C 16-bTMe. H .  B u r t o n .

Sulphonation of alkaloids. Z. K i t a s a t o  and 
K. G o t o  (Ber., 1930, 63, [B], 2696—2700)—Alkaloids 
which contain a hydroxyl or methoxyl group in an 
aromatic nucleus with free p-position are readily 
sulphonated below 10° by concentrated bu t no t by 
fuming sulphuric acid. The alkaloidal sulphonic 
acids are generally well-crystallised substances in 
which the sulphonyl group is united to the basic 
nitrogen atom to form an internal salt. Papaverine- 
sulphonic acid, C20H 21O7NS, m. p. 301° (decomp.), 
apomorphinesulphonic acid, C17H 170 5NS,3H20 , m. p. 
above 300°, and sinomeninesulplionic acid, C19H 2;J0 7NS, 
m. p. 265—267°, are described. Sinomenine hydrate 
affords sinomeninonesulphonic acid, 
C18H2iO7N’S,0-5H2O, m. p. 275—280° (dioxime, m. p. 
above 300°, also obtained by sulphonation of sino
menine hydrate dioxime). I t  is probable th a t the 
sulphonic group occupies the p-position to  the 
phenolic hydroxyl, since the acids do not give the 
diazo-reaction. Strychnine which does not contain a 
hydroxyl group and brucine in which the p-position 
to the methoxyl group is not free are no t sulphonated 
under these conditions. Derivatives of sinomenine 
and thebainone in which the p-position to  the phenolic 
hydroxyl is not free according to the evidence of the 
diazo-reaction (bromosinomenine, disinomenine, di- 
thebainone) do not afford sulphonic acids.

Although thebainone dissolves to a dark red solution 
in concentrated sulphuric acid it  can be recovered 
therefrom quantitatively and unchanged by successive 
addition of ice and an excess of sodium carbonate.

H . W r e n .
Sinom enine and d isinom enine. XX. B enzene- 

azosinom enine. K. G o t o  and H. S h i s i h d o  (Bull. 
Chem. Soc. Japan, 1930, 5, 311—314; cf. A., 1930, 
1600).—The diazo-coupling reaction of phenolic 
alkaloids of the phenanthrene group produces a red 
colour visible a t a dilution of 1 in 2x10® when the 
alkaloid tested has the p-position to the hydroxyl 
group unsubstituted. The following benzeneazo- 
compounds formed in  certain cases have been isolated : 
be,nzeneazo-sinomenine, decomp. 253°; -diliydro-
sinomenine, m. p. 231° (decomp.); -thebainone, m. p. 
152°. Reduction of the first-named by means of 
sodium hyposulphite affords l-aminodihydrosinonttn- 
ine, isolated as the dihydrochloride (+CHC13+ I I 20), 
m. p. above 300°. R . C h i l d .

Sinom enine and d isinom enine. XXI. R e
action betw een sinom enine and form aldehyde.

OMe/%.

0HV
h o h 2c / iNMe

K. G o t o , H. S h i s i h d o , and R. I n a r a  (Bull. Chem. Soc. 
Japan, 1930, 5, 315—320).—Interaction of sinomenine 
and boiling aqueous formaldehyde (40%) affords
5-hydroxymethylsinomenine (I), m. p. 260° (decomp.), 
[a]g —40-71° [oxime, (decomp. 240—245°; methiodide, 
m. p. 223° (dccomp.)], and 1 :5 -di(hydroxymethyl)- 
sinomenine (II), m. p. 242° (252°), [a]g —74-39° 
(oxime, decomp. 200—215°; methiodide, m. p. 210°, 
decomp. 280—285°). I  on acetolysis gives methyl- 
ethylamine (cf. sinomenine itself, Goto, A., 1926,1160) 
and a nitrogen-free substance, 023X12208, m. p. 192— 
193°, probably diacetyl-5-acetoxymethylsinomenol 
( 4 : 6 -  diacetoxy - 3 : 7 -  dim ethoxy-5 - acetoxymethyl- 
phenanthrene). Catalytic reduction of I  yields 
dihydro-5-hydroxymethylsinomenine (III), m. p. 244°, 

[°0S +73-03° [oxime, decomp. 
215—225°; methiodide, m. p. 
205—220° (decomp.)] (not ob
tained from dihydrosinomen- 
ine and formaldehyde). I  and 
I I I  give diazo-reactions visible 
a t dilutions up to 1 in 2 x  10®; 
I I  is less sensitive (1 in2 x  101), 
indicating substitution of the

1-position, para to a hydroxyl group. R . C h i l d .

A ction of hydrobrom ic acid on certain arsinic  
acids. M. A. P h i l l i p s  (J.C.S., 1930, 2400—2401).— 
Boiling hydrobromic acid (d 1-445) reacts with
3-nitro-4-amino-, 4-nitro-3-amino-, 3-nitro-4-methyl- 
amino-, 4-nitro-Z-ntethylamino- (by the action of 
methylamine hydrochloride 0113-cliloro-4-nitrophenyl- 
arsinic acid a t 150—160°), and 3 : 5-dinitro-4-amino- 
phenylarsinic acid, to give good yields of 4-, and
5-bromo-2-nitroanilinc,4- and 5-bromo-2-nitromethyl- 
aniline, and 4-bromo-2 : 6-dinitroaniline, respectively. 
Hydriodic acid similarly converts 3-nitro-4-amino- 
phenylarsinic acid into 4-iodo-2-nitroaniline.

J . W. B a k e r .
A rsenic derivatives of cysteine. J . M. J o h n s o n  

and C. V o e g t l i n  (J. Biol. Chem., 1930, 89, 27—31).— 
The hydrochlorides of cysteine and of 3-amino-4- 
hydroxyphenylarsenious oxide, when heated together 
in alcoholic solution, yielded an insoluble hydrochloride 
from which, by treatm ent with sodium hydroxide, 
was obtained Z-aminoA-hydroxyphenyl-di-SS-cysleinyl- 
arsine, 0H-CfiH3(NH2)-As[S-CH2-CH(l\TH2)-C02H]2, 
m. p. 225—227° (decomp.); arsenious chloride and 
C3'steine • hydrochloride yielded similarly, bu t a t 
the ordinary tem perature, SSS-tricysteinylarsine, 
As[S-CH2-CH(NH2)-C02H]3, m .p. 260° (decomp.). The 
ready formation of these compounds is in accord with 
the authors’ theory (A., 1925, i, 861) of the mode of 
protection of animals against the toxic effects of 
arsenious oxide derivatives by means of thiol com
pounds. 0. R. H a r i n g t o n .

A rsenical azo-derivatives. IV. S. B e r l i n -  
g o z z i  and M. L i g u o r i  (Annali Clxim. Appl., 1930, 
20, 494—500; cf. A., 1927, 675; 1928, 434, 1146; 
1929, 1471).—Condensation of diazotised p-amino- 
phenylarsinic acid •with resorcinol yields 1 : 3-di- 
hydroxybenzene-Q-azo-p-phenylarsinic acid (cf. Schmitz, 
A., 1914, i, 342), which remains unchanged a t 250° and 
on further coupling with diazotised p-aminophenyl- 
arsinic acid gives 1 : Z-dihydroxybenzeneA : Q-bisazo-
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;p-phenylarsinic acid,
01A.s(OH)2-C6H 4*N2-C6H2(OH)2-N2'C6H 4*AsO(OH)2, 
this also remaining solid a t 250°. 1 : 3-Dihydroxy-
benzene-Q-oi-naphthaleneazo-i-dzo-p-phenylarsinic acid, 
obtained from ¡x-diazonaphthalene and 1 : 3-dihydr- 
oxybenzene-6-azo-p-phenylarsinic aeid, does not melt 
a t  250°. 1 : Z-Dihydroxybenzene-2 : 4 : 6-lrisazo-p-
phenylarsinic acid, unchanged a t 250°, is obtained 
either from diazophenylarsinic acid and 1 : 3-di- 
hydroxybenzene-4 : 6-bisazo-p-phenylarsinic acid or 
from diazophenylarsinic acid (3 mois.) and resorcinol 
(1 mol.). l-Ami7io-3-hydroxybenzene-6-sL-phenyIquin- 
oline-^-azo-i-azo-p-phenylarsinic acid, decomp, a t 
about 180°, is formed from diazotised 3-amino-2- 
phenylquinoline and l-amino-3-hydroxybenzene-4- 
azophenydarsinic acid (cf. A., 1929, 1471). W ith 
1 - amino - 3 - hydroxybenzene - 4 - azo -p  - phenylarsinic 
acid, tetrazodiphenyl chloride yields the letrazo- 
compound, Q) G^3qO 8-̂ S'jqAso, unchanged a t  250°, and 
with 1 : 3 - dihydroxy benzene - 4 - azo-p-phenydarsinic 
acid, the tefrazo-com pound, C3GH 2sO,0No As.,, also 
unchanged a t 250°. T. H. P o p e .

T r y p a n o c i d a l  a c t i v i t y  a n d  c h e m i c a l  c o n 
s t i t u t i o n .  I I .  N e w  s u l p h u r  d e r i v a t i v e s  o f  
a r o m a t i c  a r s e n i c a l s  (cotit.). D e r i v a t i v e s  o f  2 -  
t h i o l b e n z i m i n a z o l e - 5 - a r s i n i c  a c i d .  J . G. E v e r e t t  
(J.C.S., 1930, 2402— 240S).—Oxidation of 2-thiol- 
benziminazole-5-arsinic acid (A., 1929, 709) with 
iodine in dilute aqueous solution affords benzimin- 
azole-5-arsinic acid '2-disulphide as its monohydriodide. 
The disulphide is readily converted by thiolacetamide 
into the thiolacetamide, m. p. 245° (decomp.), of the 
parent substance. 2-Thiolbenziminazole-5-arsinic 
acid reacts w ith chloroacetic acid and chloroacetamide 
in alkaline solution to give, respectively,' 2-carboxy- 
and 2-carbamyl-methylthiolbenziminazole-5-arsiiiic acid, 
reduced by sodium hyposulphite to 5 : o'-arseno- 
(:2-carboxymethylthiolbenziminazole) and -(2-carbamyl- 
thiolbenziminazole), respectively. Oxidation of 2- 
thiolbenziminazole-5-arsinic acid with boiling alkaline 
potassium permanganate converts i t  into 2■sulpho- 
benziminazole-5-arsinic acid, similarly reduced to 
5 : d'-arseno(benziminazole-2-sulphonic acid). The 
non-arsenated analogue benziminazole 2-disulphide, 
m. p. 198° (monohydrochloride, decomp. 210°), is 
obtained by oxidation of 2-thiolbenziminazole with 
iodine a t  50°, whilst oxidation with alkaline potassium 
permanganate affords the corresponding benziminazole-
2-sulphonic acid, m. p. 365° and +0-5H 2O. Both the 
last-named and its arsenated analogue are very 
resistant to  acid and alkaline hydrolysis. The 
trypanocidal activ ity  of these derivatives against an 
experimental infection of T. equiperdum in mice has 
been investigated both by oral and intravenous 
injections. The therapeutic activity  of the parent
2-thiolbenziminazole-5-arsinic acid is approached only 
by benziminazole-5-arsinic acid 2-disulphide, and this, 
owing to its ready hydrolysis, is probably present in 
the blood-stream and tissues as the free thiol. In  the 
other cases replacement of the hydrogen of the thiol 
group causes adverse modification of the therapeutic 
activity  in both the arsinic acid and arseno-deriv- 
atives. All these derivatives are inactive against B. 
tuberculosis. J .  W. B a k e r .

Com parative action of iron halides on m agn es
iu m  and zinc organo-com pounds. G. C h a m -  
p e t i e r  (Bull. Soc. chinny 1930, [iv], 47,1131— 1137).— 
Ferric chloride and ethereal magnesium phenyl 
bromide give diphenyl and a black precipitate of active 
iron (Job and Reich, A., 1922, i, 645; 1923, i, S73). 
The reaction ceases when 1 mol. of ferric chloride is 
present for 3 mols. of magnesium phenyl bromide. 
When a solution of the la tter is added to an ethereal 
solution of ferric chloride, diphenyl ferrous chloride 
and magnesium chloride and bromide are formed until 
1 mol. of magnesium phenyl bromide has been added. 
On further addition the la tter reacts with ferrous 
chloride, yielding diphenyl and metallic iron until 
3 mols. have been added per mol. of ferric chloride 
originally present, the second stage being much closer 
in consequence of deposition of metallic iron on the 
ferrous chloride. Although 110 evidence of the form
ation of an intermediate iron organo-compound was 
obtained, the fact th a t a t —40° a  m ixture of ferric 
chloride (1 mol.) and magnesium phenyl bromide 
(3 mols.) does not give an immediate precipitate of 
metallic iron is regarded as indicating its existence. 
These results agree with those of Bennett and Turner 
(A., 1921, i, 472). Ferrous chloride and iodide 
similarly yield only diphenyl and metallic iron with 
magnesium phenyl bromide, bu t w ith zinc phenyl 
chloride in ether in an atmosphere of nitrogen ferrous 
iodide yields ferrous phenyl iodide, FePhI, which 011 
hydrolysis gives benzene. R . B rigiitm an.

M ercuration of ¡3-resorcylic [2 :  4-dihydr- 
oxybenzoic] acid. R. B. S a n d i x  and J .  M. Z e a v i n  
(J. Amer. Chem. Soc., 1930, 52, 4369— 4372).—¡3- 
Resorcydic acid (1 mol.) and mercuric acetate (0-5 mol.) 
react in hot acetic acid, forming anhydro-5-hydroxy- 
mercuri-$-resorcylic acid. W ith 2 mols. of the acetate 
in  alcoholic acetic acid, anhydro-3-hydroxymercuri-5- 
acetoxymcrcuri-$-rcsorcylic acid is produced. Mercur
ation in alkaline solution (cf. Fox and Whitmore, A., 
1929, 1091) affords anlvydro-3 : o-dihydroxymercuri-¡3- 
resorcylic acid. Quinonoid structures are suggested 
for these (coloured) m ercurated derivatives.

H. B u r t o n .
Form ation of hetero-rings containing m ercury  

atom s. W. S t e i n k o p f  (Ber., 1930, 6 3 ,  [B], 2937; 
cf. Vecchiotti, A., 1930,1458).—The formation of rings 
of this type lias been observed previously by Hilpert 
and Griittner (A., 1914, i, 261, 262) and by Steinkopf 
and others (A., 1923, i, 125). H . W r e n .

Constitution of double su lphonium  m ercuric  
iodides. O ptically active m ercuri-tri- and 
-tetra-iodides and cadm ium  tetra- and -penta- 
iodides derived from  i-phenacylm ethylethylsul- 
phonium  iodide. M. P. B a l f e ,  J . K e n y o n ,  and 
H . P h i l l i p s  (J.C.S., 1930, 2554—2572).—The pre
paration of optically active sulphonium mercuri- and 
cadmi-iodides, and the inter-relations of the triethyd- 
and phenylcliethyl-sulphonium mercuri-iodides are 
described. 1 -Phenacylinethylethylsulphoyiium mer-
curitri-iodide [XH gI3 : X=Ph-CO-CK,-(Me)(Et)S-], 
m. p. 81—82°, [« ]„ „  — 10-7° in acetone, is obtained 
from mercuric iodide and aqueous potassium iodide 
on the i-sulphonium d-camphorsulphonate. I t  is 
converted by excess of potassium iodide or by hydro
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gen sulphide into the l-mcrcuritctraiodidc (X2HgI4),
111. p. 122—123°, [oc]5461 —9-3° in acetone, which may 
be reconverted into the tri-iodide by mercuric iodide 
in acetone. An explanation of the racémisation of
these compounds based on the reversibility of sul-

+ —
phonium iodide formation, [R3S ] + I ^ ^ R 2S + R I , is 
advanced. Both are rapidly racemised in presence 
of iodide ions. The tri-iodide, which gives the stable 
[Hgl3]' ion, is optically stable in solution, bu t the
tetraiodide, which ionises, X2H gï4 ;?^2X -{-H gI3-f I, 
undergoes racémisation and profound decomposition 
when its solution is kept and also causes racémisation 
of the tri-iodide. Racémisation of the tetra- but 
not of the tri-iodide is accelerated by m ethyl iodide. 
The failure of Pope and Neville (J.C.S., 1902, 81, 
1552) to isolate these compounds in optically active 
forms appears to be due to prolonged contact with 
ionisablc halides. The “ rff-phcnacylmcthylethyl- 
sulphonium tri-iodido ” of these authors (loc. cit. ; 
cf. R ây and Adhikary, A., 1930, 1020) appears to be 
the dl-ietraiodide, m. p. 134°; d 1 -plicnacylmethyl- 
ethyhulpho?iium tri-iodide, m. p. 82— 83°, is, however, 
readily prepared by allowing it  to react with mercuric 
iodide. A ttem pts to prepare Pope and Neville's 
“ mercuritrichloride ” led instead to d l-phenacyl- 
mcth ylc ¡h y Is ulpJi onium d ime rcurih eplochlor i de 
(X3Hg2Cl7), m. p. 153° (decomp.); the \-compound 
lias m. ji. 153°, [oc]51fll —11-3° in methyl alcohol.

dl-, m. p. 126°, and \-Phenacyhnethylethyhulphon- 
ium cadmitelraiodide (X2CdI4), m. p. 132—133°, 
Wsjgi —10-2° in acetone, are obtained by use of 
cadmiun and potassium iodides in proportions 
corresponding with KGdI3 and K 2CdT,. By cadmium 
iodide in acetone they are converted into the dl-, m. p. 
134—136°, and l-cadmiipentaiodide (X3CdI5), m. p. 
128°, [*]6j91 —9-0° in acetone. Both the tetra- and 
penta-iodides have unstable ions, and rapidly lose 
their optical activ ity  in solution.

l-Phenacylmethyletliylsulphonium d-eamphorsul- 
plionate, [ah 461 -j-59-0°, and picrate, [a],43) —13-5° 
in acetone, slowly lose their activity in solution.

-Triothylsulphonium mercuritri-iodide (I) (Smiles 
and Hild'itch, J.C.S., 1907. 92. 1394) is obtained from 
equimolecular proportions of the sulphoniiun iodide 
or its components and mercuric iodide, or from 
triethylsulphonhmi mercuritetraiodide (II) (Hofmann 
and Rube, A., 1897, i, 310) by heating or the action 
of mercuric iodide. I t  is stable a t 165°, bu t is con
verted into I I  by reagents capable of removing mer
curic iodide, e.g., hydrogen sulphide, potassium iodide, 
or triethylsulphonhmi iodide. Triethylsulplionium 
dhncrcuripentaiodide (III) (Smiles and Hilditch, 
loc. cit.) is obtained from 1 mol. of sulphonium iodide 
and 2 mois, of mercuric iodide, or from I  and mercuric 
iodide ; it  is converted into I  by the sulphonium 
iodide, and into I I  by  a large excess of this or by 1-5 
mois, of potassium iodide. Phenyldicthylsulphoniinn 
mercuritri-iodide (IV), in. p. 56—57°, is prepared 
from equimolecular proportions of phenyl ethyl 
sulphide, ethyl iodide, and mercuric iodide, and gives 
when heated, or when treated with excess of mercuric 
iodide, the Irimèrcurioclaiodide, [(PhSEt2)2Hg3I 8] (V), 
m. p. 65— 66°. The reverse change is effected by 
heating V with potassium mercuritri-iodide. Phenyl-

diethylsulphojiium mercuritetraiodide, m. p. 114— 115°, 
is obtained from IV or V and potassium iodide or 
hydrogen sulphide, and is reconverted into IV by 
mercuric iodide, potassium mercuritri-iodide, or by 
heating, with evolution of phenyl ethyl sulphide and 
ethyl iodide in the last case. H . A. P îg g o tt.

M ol. w t. of cocosin. B. S jo g r e n  and 11. 
S p y c h a l s k i  (J. Amer. Cliem. Soc., 1930, 52, 4400— 
4404).—Solutions of cocosin (coconut globulin) show 
an absorption maximum a t  2S0 nig and a minimum 
a t 255 mg a t p„ 6-7 ; the specific volume is 0-746 a t 
20-2°. .Determinations of the mol. w t. of the protein 
by the methods of sedimentation velocity and equili
brium a t p a 6-7—11-8 in phosphate buffers indicate 
the presence of two substances with mol. wt. of
104,000 and 208,000. The am ount of the former 
increases with rise in p B, probably owing to fission of 
the true cocosin molecule. H. B u r t o n .

M ol. w t. of coconu t g lobu lin . R. S p y c h a l s k i  
(Rocz. Chem., 1930,10, 630—651).—Coconut globulin 
undergoes partial decomposition during preparation. 
The ultracentrifuge method indicates th a t two 
molecular species are present, of mol. wt. 208,000 
(75%) and 104,000 (25%). R. T r u s z k o v s k i .

P re g l’s m e th o d  fo r th e  d e te rm in a tio n  of 
ca rb o n  an d  hydrogen . F . H e r n l e r  (Mikrochem., 
1930, Emicli Festschr., 148—151).—Details of the 
method are discussed. The hum idity of the atm o
sphere in which the weighings are conducted is of 
importance for micro-coiubustion work, inaccurate 
results being obtained if the hum idity is greater or 
less than  60—70%. The mean error of 16 determ in
ations made a t a humidity of 60—70% was for carbon 
0-06%, and for hydrogen 0-02%. The best sequence 
of drying agents is soda-lime, calcium chloride, soda- 
asbcstos, and calcium chloride. H. F. G il l b e .

V o lu m etric  d e te rm in a tio n  of m e th o x y l an d  
e thoxy l g ro u p s . F. V iebock  and A. S chwappach  
(Bcr., 1930, 63, [£], 2818—2823).—The substance 
(20—50 mg.) is heated a t 140° with 5 c.c. of hydriodic 
acid and 0-2 g. of coarse red phosphorus and the 
vapours, after passage through a suspension of fine 
red phosphorus in water, are absorbed in 10 c.c. of a 
solution of potassium acetate (20 g.) in glacial or 96% 
acetic acid (200 c.c.) containing 6—7 drops of bromine. 
The process is complete after 1 hr. The contents of 
the absorption vessel are rinsed into an Erleinneyer 
flask containing 1— 1-5 g. of dissolved sodium acetate, 
care being exercised th a t solid salt does not remain 
attached to the sides of the flask. Formic acid is 
cautiously added until the colour of the bromine dis
appears and a drop of methyl-red remains unchanged. 
After addition of 0-5—1 g. of potassium iodide and 
sulphuric acid, the liberated iodine is titrated  with
0-HV-sodium thiosulphate. The insensitiveness of 
the absorbing liquid to  phosphine and hydrogen 
sulphide renders the purification of phosphorus 
unnecessary and makes the process directly applicable 
to materials containing sulphur. II. W r e n .

D ete rm in a tio n  of p ic ric  acid. M. F r a n ç o is  
and L. S e g u in  (Ann. Falsif., 1930, 23, 481—485).— 
The picric acid is precipitated as cuprammonium 
picrate, [C0H 2(NO2)3-OH]2,CuO,2NH3, by means of



1 0 8 BRITISH CHEMICAL ABSTRACTS.— A.

cuprammonium sulphate, the precipitate being dried 
and weighed. Phenol interferes with the precipitation 
and is removed by extraction with chloroform, the 
picric acid being first converted into its sodium salt 
by treatm ent w ith sodium carbonate to  prevent its 
extraction by the solvent. Cuprammonium picrate 
is decomposed by hot water into ammonium picrate 
and copper oxide. B. W. T o w n .

D e te rm in a tio n  of cystine  an d  cysteine. H. D.
B a e r n ste en  (J. Biol. Chem., 1930, 89, 124—131).— 
The solution of cysteine (or of cystine after preliminary 
reduction with Devarda’s alloy) in dilute hydrochloric 
acid is treated with excess of iodine in  potassium 
iodide, and the excess of iodine is determined by 
measurement of the nitrogen evolved when it  is 
brought into reaction with hydrazine in the apparatus

of Van Slyko and Neill (A., 1924, ii, 872). The error 
of the method is ± 4 % . C. R. H a r in g t o n .

D etection  of ty ro sin e . J . A. S á n c h e z  (Semana 
Méd., 1930,1 ,1579—1981).—When tyrosine is treated 
w ith sodium nitrite, the nitroso-compound being then 
reduced with zinc and again treated with sodium 
nitrite, the diazo-compound gives an intense red 
colour with resorcinol in alkaline solution. A dilute 
solution of nitrosotyrosine gives a yellow colour with 
ammonia. Tyrosine gives with nitric acid a yellow, 
with sulphonylbcnzenediazonium chloride a red, 
and with nitrobenzenediazonium chloride a violet 
colour; bromine gives a precipitate. After treatm ent 
with sodium hypochlorite reactions are obtained with 
phenylhydrazine, Fehling’s solution, and Nessler’s 
reagent. Ch e m ic a l  A b st r a c t s .

B io ch em istry .
F a c to rs  in fluencing  th e  re s p ira t io n  of e ry th ro 

cy tes. I. P r im itiv e  av ian  e ry th ro cy tes . II. 
M a m m a lia n  re ticu lo cy te s . G. P. W r ig h t  (J. Gen. 
Physiol., 1930,14, 179—199, 201—213).—!. "  Prim i
tive red cells ” from fowl’s blood in phenylhydrazine 
anamiia have an  oxygen consumption 20—25 times 
as great as th a t of normal red cells. The oxygen con
sumption of anaemic red cells is (a) independent of 
concentrations of sodium chloride between 0-6 and
1-10%, (b) affected by the reaction of the medium, 
being a t  a maximum a t p n 7-75, (c) increased by 15% 
by 0-6% of dextrose, (d) unaffected by low con
centrations of glycine, alanine, histidine, and Z-aspartic 
acid, and (e) reduced by a glycine content above 
5 mg. of amino-nitrogen per 100 c.c.

II . Although a greatly increased respiration is 
observed in  reticulocytes of an  anaemic rabbit, the 
oxygen consumption per billion reticulocytes is no t 
appreciably changed during regeneration. Respir
ation attains a  maximum a t p H about 7-75 (intra
cellular) and is practically independent of the tonicity 
of the medium. Respiration is unaffected by glycine 
or alanine, bu t a slight depression is observed in  the 
presence of dextrose. On the basis of equal cell 
volume, the respiration of “ primitive ” avian 
erythrocytes is twice th a t of rabbit reticulocytes, 
wiiich is six times as great as th a t  of the normal 
avian erythrocyte. A. Co h e n .

C ata ly tic  ac tio n  of m eth y len e-b lu e  in  liv ing  
cells. O. W a r b u r g , P. K u b o w it z , and W. Ch r is t ia n  
(Biochem. Z., 1930, 227, 245—271).—The consump
tion, in the presence of methylene-blue, of oxygen 
and dextrose by the red blood-cells of the rabbit has 
been quantitatively investigated and the results of 
Harrop and Barron (A., 1929, 1324) have been, in 
the main, confirmed. Pyruvic acid formed during the 
process of oxidation has been isolated as phenyl- 
hydrazone and determined by a micro-method. As 
regards the ex ten t of their retarding effect on the ra te  
of the oxidation stim ulated by methylene-blue, 
ethyl-, propyl-, ani3rl-, and phenyl-urethanes, in  this 
order, formed an  ascending series. The inhibition 
of the action of methylene-blue by carbon monoxide

was appreciable only when the concentration of the 
dye was low and direct inhibition by hydrogen cyanide 
was not proved. From  these results and from others 
previously obtained (cf. W arburg and Kubowitz, A., 
1930, 1053), as well as from consideration of the 
probable mechanism of the process, i t  is concluded 
th a t the action of methylene-blue involves a heavy 
m etal (iron) catalysis similar to  th a t which normally 
occurs in living m atter. W. M cCa r t n e y .

G lycolysis an d  p h o sp h o ric  ac id  exchange  in  
th e  b lood-co rpusc les of d iffe ren t an im a ls . W. A. 
E n g e l h a r d t  and M. L ju b im o v a  (Biochem. Z., 1930, 
227, 6—15).—Continuous hydrolysis of phosphoric 
esters normally takes place in erythrocytes and a 
synthesis of these esters accompanies glycolysis. 
The following series indicates the order of intensity of 
hydrolysis with cells of different animals : o x < g o a t<  
liorse<dog, p ig< m an , guinea-pig<rabbit. This 
series corresponds w ith the organic phosphorus 
content for the different animals except in the case 
of the pig. The glycolytic power of the  corpuscles 
is in the following order : ox <  goat <  dog <  horse <  
guinea-pig, m an < rab b it. This series corresponds 
closely with the above, the pig again forming the 
exception, since the corpuscles in this case have no 
glycolytic power. The quotient mol. of bound 
phosphoric acid per mol. of sugar disappeared amounts 
to  0-2—0-3 for goat, ox, and horse and to  0-5— 1-0 for 
dog, man, guinea-pig, and rabbit.

P . W. Cl u t t e r b u c k .
O rth o - an d  p y ro -p h o sp h a te  in  ae ro b ic  an d  

an aero b ic  m e ta b o lism  of b loo d -co rp u sc les. 
W. A. E n g e l h a r d t  (Biochem. Z., 1930, 227, 16— 
38).—Non-nucleatcd erythrocytes become able, in 
presence of methylene-blue, to  utilise oxygen ener
getically. If the resting glycolysis is inhibited by 
addition of fluoride, a greater am ount of phosphoric 
acid becomes fixed organically in presence of m ethyl
ene-blue. Inhibition of respiration of nucleated 
erythrocytes causes a  rapid increase of inorganic 
phosphate due, not to  an increased decomposition of 
phosphoric ester, b u t to  the inhibition of resynthesis 
which usually accompanies respiration. Aerobic
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resyntliesis from  pyrophosphate after anaerobic 
hydrolysis is confirmed. P. W. Clutterbuck .

H y d ro ly sis  a n d  e s te r if ica tio n  of p h o sp h o ric  
acid , an d  g lyco lysis of e ry th ro cy te s  in  v a rio u s  
an im a ls . M. N. Ljubim o va  (Zhur. exp. Biol. Med., 
1929, 1 2 , 405—415).—The ability of erythrocytes to 
eliminate phosphoric acid increases in  the series 
ox, goat, or horse, dog, pig, guinea-pig, man, rabbit. 
Pig erythrocytes do no t glycolyse; otherwise the 
glycolytic power rises in  the same order. These two 
functions are also related, except for the pig, to the 
organic phosphoric acid content of the cells.

Chemical A bstracts .
M icro -d e te rm in a tio n  of velocity  of sed im en t

a tio n  of e ry th ro cy tes . G. C. E. B urg er  (Arch. 
Nderland. Physiol., 1930, 1 5 , 565—584).—A pipette 
in which blood is diluted, citrated, and the sediment
ation velocity of the erythrocytes measured, is 
described and by its use the effect of dilution on the 
velocity investigated. F. 0 . H owitt .

E lec tro k in e tic  p h en o m en a . II I . ‘ ‘ Iso e lec tric  
p o in t ' ’ of n o rm a l a n d  se n s itised  m a m m a lia n  
e ry th ro cy tes . H. A. A bram son  (J. Gen. Physiol.,
1930,14, 163—177 ; cf. A., 1929, 1094).—The electro
phoretic mobilities of in tact hum an and sheep cells in
0-85% sodium chloride solution show no change of 
sign of charge with variation of p K between 7-4 and
3-6. Reversal of sign is observed after sufficient time 
has elapsed and in  the presence of normal and anti
sheep rabbit sera. I t  is claimed th a t the attainm ent 
of an isoelectric state is associated with adsorption of 
haemolysis products. Sensitisation to  haemolysis by 
sera does not prim arily affect the mobility of cells, 
and it is suggested th a t small changes of cell surface 
suffice to  induce haemolysis by complement.

A. Co h en .
Effect of a d m in is tra tio n  of h y d ro ch lo ric  acid  

on th e  leucocyte count. J .  Gw ork6 w n a  and B. 
Szabuniewicz (Med. Doswiad., 1930,11,183—188).—
0-4% Hydrochloric acid introduced into the stomach 
of dogs either by a stomach tube or through a gastric 
fistula provokes a feeble leucopaenia.

R. T ruszkow ski.
C hanges in  exchange  b etw een  b lood  an d  tis su e s  

following venesection . W. I to (Tohoku J . Exp. 
Med., 1930, 14, 236—253).—Of the to tal volume of 
blood rapidly removed from a normal rabbit 20% is 
replaced within 0-5 hr. by a fluid containing 0-1 as 
much protein, bu t about as much sodium chloride, as 
plasma, the exact composition depending on the 
amount of blood removed. The effect of poisoning 
by cantharidin or uranium is recorded.

Chemical A bstracts.
Haem oglobins. P ro s th e tic  g ro u p  of haem o

globin of C hironotnns. A. K ir r m a n n  (Bull. Soc. 
Chim. biol., 1930, 1 2 , 1146—1150).—Blood from the 
larvai of Chironomus yielded h rein in which was con
verted into mesoporphyrin by the method of Fischer 
and Koegl (A., 1924, i, 1130) and then into the methyl 
ester. The m. p. of this ester and also th a t  of its 
complex with copper established the identity of the 
parent substance w ith the mesoporphyrin obtained 
by Fischer and Stangler (A., 1928, 76) from mammal
ian  blood. o . H owitt.

R eg u la tio n  of th e  m in e ra l  co n ten t of body- 
flu ids. I. M aja squinaila , L. K. B ialaszewicz 
(Acta Biol. Exp., Warsaw, 1930, 5, 57— 84).—The 
order of velocity of disappearance from the hasemo- 
lymph of the, above crab of various injected salts is : 
KC1 >  CaCl2 >  MgClo >  MgSO,j. These salts are
eliminated from the haemolymph to a small extent by 
the antennary glands, bu t chiefly by  sorption by the 
tissues. R. T ruszkow ski.

Sp iro g ra p h is-haem in. O. W ar bu r g , E. N eg e- 
l e in , and E. H aas (Biochem. Z., 1930, 2 2 7 , 171— 
183).—The absorption spectrum of the blood of 
Spirographis (cf. A., 1926, 313) is more closely related 
to th a t  of tlie respiratory enzyme than  to  th a t of 
iuemoglobin. A method for the isolation of Spiro- 
grapliis-haemin is described. The empirical formula 
C32H 320 6N4FeC l(:±;lC ,;tlH ) closely resembles th a t 
for the haemin of haemoglobin and contains one atom 
of oxygen more th an  the latter. SpirograpJiis-hosmm 
is a dibasic acid and, in the reduced condition, absorbs 
1 mol. of carbon monoxide per atom of iron in the 
same way as ordinary haemin. I t  differs, however, 
from the la tter in th a t  i t  contains either no or a t most 
only one double linking reducible by means of 
palladium and hydrogen. The absorption spectra 
of the carbon monoxide compounds of Spirographis- 
haemin and of chlorocruorin were investigated. Chloro- 
cruorin absorbs more strongly than  the haemin, the 
maximum absorption being for the haemin a t 410 mpt. 
and for chlorocruorin a t 440 mg.

P. W. Clutterbuck .
C ata ly tic  ac tio n  of th e  haem ins of b lood  an d  

ch lo rophy ll. 0 . W arburg  and F . K ubowitz 
(Biochem. Z., 1930, 2 2 7 , 184—199).—The effect of 
a number of haemins on the respiration of non
nucleated red blood-cells is investigated. The 
ordinary luemin of blood, Spirographis-hccmin, and 
coprohaemin- have little or no effect, pyrrohaemin is 
more active, whilst the haemin of phaeopliorbide-a 
(A., 1912, i, 287) increases the respiration by twenty 
times and produces an oxidation velocity which 
exceeds by far th a t of the normal nucleated red blood- 
cells of birds. The oxygen utilisation which arises 
under the action of the haemin is due to the oxidation 
of sugar or to its degradation products (lactic acid). 
The catalysis by phaeophorbide-a-haemin is a surface 
reaction, since i t  is inhibited by narcotics, the inhibi
tion being greater the greater is the adsorption of 
narcotic. The catalysis is also inhibited by carbon 
monoxide. P . W. Clutterbuck .

In c re a se d  o x id a tio n  [of m eth y len e-b lu e  b y  
h y d ro g e n  p ero x id e  ] p ro d u ced  by  b lo o d -p ig m en ts .
K. B ingold  (Biochem. Z., 1930, 2 2 7 , 457—461).—  
Although solutions of methylene-blue are not decolor
ised by hydrogen peroxide alone, decolorisation takes 
place when human blood which has previously been 
heated to  90° is added. Haematin and pigeon’s blood 
act in  the same way. When these substances which 
stim ulate the oxidation are decolorised by treatm ent 
with hydrogen peroxide they lose their power to assist 
the decolorisation of methylene-blue by the peroxide.

W. McCa r t n e y .
T ry p to p h a n  an d  h is tid in e  a s  haem atogenic 

am in o -ac id s . G. F ontes and L. T htvolle (Compt.
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rend., 1930, 191, 1088—1090).—Subcutaneous injec
tion of tryptophan and histidine (100 and 200 mg. per 
day, respectively) into dogs or rabbits fed on a normal 
full diet causes a marked increase in  the haemoglobin 
and red corpuscles of the blood, an .even greater 
increase being caused by simultaneous daily injections 
of both amino-acids in the above proportion, which is 
th a t  required for the synthesis of haematin. Since 
other amino-acids such as leucine, lysine, or phenyl
alanine have no similar action, it  is concluded th a t the 
specific metabolic function of these amino-acids is 
the formation of blood-pigment, and the term  
“ liaematogenic amino-acids ” is suggested for these 
two proteins. This view is confirmed by a decrease 
in haemoglobin when ra ts  are fed on a diet deficient 
in tryptophan and histidine. J . W. B a k e r .

B lo o d -su g ar. II . P. R o na  and W. F abisch  
(Biochcm. Z., 1930, 227, 205—220).—The agreement 
in results previously, obtained (A., 1930, 3G0) in 
determinations of the normal hum an blood-sugar by 
the Hagedorn-Jensen and by the B. coli methods is 
confirmed. The same agreement in results is obtained 
with the blood of rabbits rendered hyperglycaemic 
with adrenaline. The determination by the two 
methods with the blood of diabetics showed differ
ences which were often greater than  the experimental 
error, bu t the results were not consistently larger or 
smaller by any one method. The blood-sugar values 
obtained in liypoglycsemic convulsions in rabbits by 
the Hagedorn-Jensen method are always greater 
than  by the B. coli method. P. W. Clutterbuck .

C ourse  of b lo o d -su g a r curve a f te r  in trav e n o u s  
a d m in is tra tio n  of su g a r . O. J uttem ann  (Arch, 
exp. P ath . Pharm ., 1930, 156, 253—264).—In  fed 
rabbits the am ount of dextrose which is taken up 
by the tissues from the blood during the first hour 
after intravenous adm inistration of dextrose (10 c.c. 
of 20—40% solutions) is about 2-4 g., whilst in fasting 
animals the corresponding quantity  is only about
1-1 g. In  starving animals treated  with ergotamine 
or previously subm itted to  thyroidectomy, the uptake 
of sugar by the tissues is greater th an  with normal 
animals and approaches the figure obtained with 
normal fed animals. Atropine has a slight effect on 
starved animals in the same sense.

W. O. Ivermack .
C arb o h y d ra te  com p lex  of se ru m -p ro te in s  an d  

th e  c lin ica l d e te rm in a tio n  of “ b o u n d  s u g a r "  
in  th e  blood. C. R emington (Nature, 1930, 126, 
882—883).—The complex obtained from the proteins 
of horse-serum appears to  be a tri- and not a di- 
saccharide (cf. A., 1929, 837). Each molecule of 
glucosamine is associated with two of mannose, giving 
a substance of the empirical formula C18H 33015N. 
A similar and apparently identical trisaccharide 
complex has also been isolated from the mixed serum- 
proteins of ox blood. The preparations are optically 
inactive. These complexes afford a satisfactory 
explanation of some of the contradictory observations 
on the “ bound sugar ” of the blood.

L. S. T h eo ba ld .
R ela tio n  b e tw een  b lo o d -su g a r an d  -coag u la tio n  

tim e . F . § vec (Pfliiger's Archiv, 1930, 224, 62—64 ; 
Chem. Zentr., 1930, i, 3804).—Injection of insulin

diminishes the coagulability of the blood. The 
coagulability increases regularly with increase in  the 
blood-sugar. A. A. E l d r id g e .

D iffusib le  n o n -p ro te in  c o n s titu en ts  of b lood  
an d  th e ir  d is tr ib u tio n  b e tw een  p la s m a  an d  
co rp u sc les . O. F olin  and A. Svedberg  (J. Biol. 
Chem., 1930, 88, 715—728).—In  normal subjects the 
concentration of sugar in the corpuscles is 50—60% 
of th a t in the plasma, whilst in diabetics a higher 
percentage is found, b u t in  no case does i t  reach 80%, 
i.e., the percentage of free water in the corpuscles 
(cf. Ege and Roche, Skand. Arch. Physiol., 1930, 59, 
75). The concentration of urea and creatinine in the 
corpuscles is approximately 80% of th a t in  the plasma. 
The average concentration of uric acid in the cor
puscles is about 22% of th a t in the plasma, whilst the 
amino-acid-nitrogen concentration of the corpuscles 
is also usually less th an  half of th a t of the plasma. 
W hen extracts of unlaked normal blood are used, the 
to ta l non-protein-nitrogen of the blood is practically 
equal to the sum of the urea-, uric acid-, creatinine-, 
and amino-acid-nitrogen, so th a t the residual nitrogen 
found when extracts of laked blood are employed 
has disappeared. For clinical purposes it  is 
advantageous to carry out analysis on extracts of 
unlaked blood. W. O. K erm ack .

D is trib u tio n  of am in o -ac id s  [in b lood]. V. A. 
Me ssin g .(Zlmr. exp. Biol. Med., 1929,12, 393—400). 
—The distribution of various, amino-acids, when 
added to dog’s blood in  vitro, between the plasma and 
cells is practically constant. If the amino-acid con
ten t is not much greater than  the physiological 
concentration the eiythrocytes m aintain their normal 
content. Chemical A bstracts.

A m id e-n itro g en  of b lood . V. T h eo ry  of 
am m o n ia  m e tab o lism . S. B liss (J. Pharm. Exp. 
Tlier., 1930, 40, 171— 193).—Oral adm inistration of 
acid to normal dogs results in an increase in the 
protein-amide-nitrogen of the blood, and this is 
associated with a high ammonia excretion by the 
kidneys, whilst the adm inistration of alkali results 
in a decrease in the protein-amide-nitrogen associ
ated with a decrease in the urinary ammonia. During 
phloridzin acidosis the amide-nitrogen of the blood 
increases, whilst the urinary ammonia increases. 
After injection of lactic acid into the femoral artery, 
blood from the femoral vein shows an increase of 
protein-amide-nitrogen, indicating th a t the amide 
synthesis proceeds partly  a t least in the muscles. 
The synthesis of amide-nitrogen is probably of 
importance in the metabolism of ammonia and the 
mechanism of the acid-base equilibrium. The theory 
is advanced th a t ammonia plays a p a rt in the 
neutralisation of acid in muscle, bu t th a t  for the 
purpose of transport in  the blood to  the kidneys it 
is detoxicated by being converted into an  amide, 
the ammonia being regenerated in  the kidneys and 
appearing in the urine in combination w ith acid as 
ammonium salts. W. O. K ermack .

D e te rm in a tio n  of b il iru b in  in  se ru m . S. C. Li
(Z. ges. exp. Med., 1930, 70, 452—458; Chem. Zentr., 
1930, i, 3705).—Despite the use of a th ird  series of 
tubes, Glass’ method is not sufficiently accurate for 
clinical purposes. A. A. E l d r id g e .
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D e te rm in a tio n  of in o rg an ic  su lp h a te  in  se ru m . 
R. S. H u b b a r d  (J. Biol.Chem., 1930,88, 663—668).— 
The serum-proteins are coagulated w ith trichloro
acetic acid and removed, the sulphate is precipitated 
as benzidine sulphate, and the la tte r separated by 
centrifuging, dissolved in dilute hydrochloric acid, 
and trea ted  with hydrogen peroxide in  presence of 
ferric chloride. The colour developed is compared 
with th a t  produced by known amounts of benzidine 
under similar conditions. W . 0 .  K erm ack .

D e te rm in a tio n  of p h o sp h o ru s  in  sm a ll  am o u n ts  
of se ru m . K, K och (Biochem. Z., 1930, 227, 334— 
339).—The phosphorus content of 2—5 c.c. of serum 
can be determined by a slight modification of the 
method of Em bden (A., 1921, ii, 462).

W . McCa r t n e y .
D ete rm in a tio n  of th e  ca ta la se  co n ten t of blood.

E. B ach (Biochem. Z., 1930, 227, 221—229).—Blood 
immediately after removal and dilution is treated  a t 
18° with hydrogen peroxide-buffer m ixture and the 
undecomposed peroxide is subsequently titra ted  with 
permanganate. The catalase activity  of freshly 
removed and diluted blood quickly decreases. Blood 
diluted 2500 times loses 10—20% of its  activity  after 
keeping for 20 min. and 50—60% in a few hours. 
Undiluted and defibrinated bloods retain unchanged 
the catalase content for a considerable time. During 
the reaction not only peroxide bu t also catalase is 
decomposed, and the  velocity of decomposition 
increases w ith increasing concentration of peroxide. 
The decomposition of peroxide and catalase is the 
greater the higher is the tem perature. By use of a 
buffer, the errors due to  the acidity of the peroxide 
are avoided. U nder the au thor’s conditions, the 
unimolecular constants for different tim e points gave 
comparable results. P . W . Clu tter bu c k .

A ction of l ig h t  on b lood  co m p o n en ts . A. 
F u r n i s s  (Brit. J .  Actinother., 1 9 3 0 , 5 ,  1 8 7 — 1 8 S ).— A 
review of work on the effect of visible, ultra-violet, 
and infra-red rays on various constituents of blood.

W . 0 .  K ermack .
P ro th ro m b a se . P re p a ra t io n  an d  p ro p e rtie s . 

J . Mellanby  (Proc. Roy. Soc., 1930, B , 107, 271— 
285; cf. A., 1909, ii, 158).—Experim ental details are 
given for the preparation of prothrom base (yield of 
40 mg. per 100 c.c. of plasma) by globulin-complex 
precipitation a t  p a 5-3 from diluted oxalated mam- 
.malian blood, and reprecipitation from a calcium 
hydrogen carbonate ex tract of the complex. On 
activation, 1 mg. of the preparation coagulates 100 c.c. 
of plasma in 20 sec. Prothrom base is a non- 
dialysable^ (collodion) acid m eta-protein, destroyed 
in suspension a t  100°; in  solution it  is not destroyed 
in o min. a t  100°, bu t its subsequent conversion into 
thrombase is retarded. The activation of pro
thrombase by thrombokinase is greatly accelerated by 
traces of calcium and strontium , and, to a far smaller 
extent, by barium and magnesium. A. Co h en .

S ign ificance of th e  benzene n u c leu s in  th e  
specific ity  of az o p ro te in s . M. A d a n t  (Compt. 
rend. Soc. Biol., 1930,103, 539—540; Chem. Zentr., 
1930, i, 3323).—Substitution of the aniline molecule 
by benzidine or oc-naphthylamine causes no change 
in the specificity of the antibody. The diazotised

antigens behave in presence of their own antibodies 
exactly as in  th a t of antibodies of antigens with a 
different aromatic nucleus. A. A. E l d r id g e .

A zo p ro te in  g e la tin -an ilin e . M. A d a n t  (Compt. 
rend. Soc. Biol., 1930,103, 541—543; Chem. Zentr., 
1930, i, 3323; cf. preceding abstract).—Serum of 
rabbits treated  with gelatin and diazotised aniline 
precipitates both gelatin and its own antigen.

A. A. E ld r id g e .
P u rin o ly tic  enzym es of h u m a n  em b ry o s . H. 

B eck  and R . T ruszkow ski (Med. Doświad., 1930, 
11, 36—44).—Xanthine-oxidase, b u t no t uricase, was 
found in tw enty foetuses from the eighth to the 
fortieth week of pregnancy. R . T ruszk ow sk i.

P u r in e  co n ten t an d  n u c lea r-p la sm ic  ra tio  of 
v a r io u s  o rg a n s . A. R o w ińska  (Med. Doświad., 
1930, 11, 310—317).—The ratio of purine- to  non
purine-nitrogen is a fairly constant quantity  for the 
same organs of different species (calf, ox, horse), 
varying from 0-0218 for the brain to  0-1636 for the 
thym us gland. The me£tn purine contents in mg. 
per 100 g. are as follows : muscle 88-8 (calf), 76-5 (ox), 
white and red chicken muscle 98-2 and 76-6, respec
tively, horse brain 37-2, lung 89-4, intestine 78-0; 
thyroid and suprarenal glands, 126 and 116-5, respec
tively, pancreas 283, spleeif 215-3, kidney 112-5, calf 
thym us 415. R . T ruszk ow sk i.

Iod in e  co n ten t of th e  th y ro id  g la n d  of th e  
sheep  an d  ox. A. T orino  and G. R u f f  (Compt. 
rend. Soc. Biol., 1929, 102, 871—872; Chem. Zentr., 
1930, i, 3453).—Similar values were obtained; regular 
variations with the season were no t observed. Fellen- 
berg’s method indicated only 50% of the iodine; the 
glands were heated w ith sodium carbonate, ferrous 
sulphate and sulphuric acid were added, and the 
iodine was distilled into potassium iodide solution.

A. A. E ldredge.
T ra c e s  of m e ta ls  in  a n im a l tis su e s . A. C. 

Chapm an  (Nature, 1930, 126, 761).—Vanadium, 
arsenic, and antim ony are added to the list of 
metals occurring in anim al tissues.

L. S. T h eo bald .
E lem en ts  p re s e n t in  a n im a l tis su e s . H . M. 

Eox and H. R amaoe (Nature, 1930, 126, 883).— 
The occurrence in animal tissues of elements other 
than  those previously mentioned (A., 1930, 1609) is 
pointed out from the work of previous investigators.

L. S. T h eo bald .
P ig -s to m a c h  fa t. J .  S. H e p b u r n  and W. L. 

Tre x l e r  (Amer. J . Pharm ., 1930, 102, 569).—The 
fa t extracted by light petroleum from desiccated pig 
stomach has iodine value (Hanus) 29-9, saponific
ation value 184-3, Hehner value 90-5, n27a 1-4663, 
soluble acids 0-06%. H . E. F . N otton.

P h o sp h a tid e s . I. L iv er-p h o sp h a tid e  of r a b 
b its . W. R . W ita n o w sk i (Acta Biol. Exp., Warsaw, 
1930, 5, 207—215).—The alcohol-ether extract of 
rabbit liver contains, per 100 g. of fresh tissue, 57-3 mg. 
of to tal choline, 4-5 mg. of free choline, 21-7 mg. of 
to ta l colamine, 177 mg. of organically combined 
phosphorus, and 24-S mg. of lecithin-, cephalin-, and 
sphingomyelin-phosphorus. The choline content of 
rabbit brain is 97-7 mg., of skeletal muscle 30 mg.,
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and of heart muscle 8 mg. per 100 g. Choline and 
colamine are present in approxim ately equimolecular 
quantities in  the liver. R . T ruszkow ski.

P h o sp h a tid es . I. F a tty  ac id s  of th e  cep h alin  
frac tio n  of b ra in . E. Iv l e n k  (Z. physiol. Chem., 
1930, 192, 217—232).—The cephalin fraction was 
separated into saturated and unsaturated acids. The 
saturated acid fraction yielded stearic and possibly 
palmitic ac ids; the unsaturated fraction after hydro
genation gave stearic and behenic acids. The unsatur
ated C22 acid contains a t least four, possibly five, 
double linkings, and m ay thus be isomeric with 
clupanodonic acid. The proportions of the CJ8 and 
of the C22 groups in the to tal fa tty  acids are 73 and 
25%, respectively. J .  H. B ir k in sh a w .

D e p re sso r su b s tan ce  in  b ra in  tissu e . R. H.
Major and C. J . W e b e r  (J. Pharm . Exp. Ther., 
1930, 40, 247—252).—The depressor substance pre
viously detected in extracts of brain (A., 1930, 104) 
has been obtained in  protein-free solution giving a 
positive Sakaguchi and negative Pauly reaction. I t  
is not identical with histamine, choline, or acetyl
choline. W. 0 . K erm ack .

R ela tio n  of th e  m ito c h o n d ria -G o lg i com plex  
to  sec re tio n . V. F a r th e r  id en tifica tio n  of 
n e u tra l-re d -s ta in e d  m a te r ia l.  VI. M eth o d  fo r 
d e m o n s tra tin g  th e  m ito c h o n d ria -G o lg i com plex  
a n d  o th e r  cy to p lasm ic  in c lu sio n s. W, C. Ma 
(Chinese J .  Physiol., 1930, 4, 381—386, 387—389).— 
V. The m aterial in the acinar cells of the pancreas, 
stained by neutral-red, is lipoidal in nature and is 
similar to  the osmopliilic Golgi substance.

VI. Histological technique is described for fixing 
and staining sections so as to  demonstrate simul
taneously mitochondria and Golgi material.

W. O. K e r m a c k .
R efrac tiv e  in d ex  of th e  c e reb ro sp in a l flu id  a s  a 

check on  th e  ch em ical an a ly s is . W. J . P e nfo ld  
and D. H. I rving  (Med. J . Austral., 1930, 1, 772— 
779).—The average refractive index of normal samples 
was 1-335093. Calculated values based on this and 
on the chemical analysis agreed with observed values 
in more than  50% of the cases examined. Excess of 
urea leads to  marked discrepancies.

Chemical A bstracts.
In h ib itiv e  ac tio n  of th e  ccelom ic flu id  of th e  

sea -u rch in  on m e m b ra n e -fo rm a tio n  an d  seg 
m en ta tio n . M. B ogucki (Acta Biol. Exp., Warsaw, 
1930, 5, 47—55).—The fluid is w ithout influence on 
the formation of fertilisation membranes and on 
segmentation of fertilised eggs, except in those cases 
in which it  contains digestive ferments. These are 
inactive in alkaline media such as sea-water, washing 
with which, therefore, entirely removes the apparent 
inhibitive influence of the cofiomic fluid.

R. T ruszk ow sk i.
E lim in a tio n  of fo re ig n  p ro te in  (egg-w hite) in  

h u m a n  m ilk . H. H. D o n n a lly  (J. Immunol., 
1930,19, 15—40).—Traces of egg-white were detected 
in the milk of three of eight fasting women after 
ingestion of raw egg. Chemical A bstracts.

C hanges in  th e  a lk a li  re se rv e  an d  s u g a r  
co n ten t of th e  b ile  b y  th e  ac tio n  of v a rio u s

p h y sio lo g ica l ex c itan ts . II . E ffect of ac ids, 
a lk a lis , an d  g a s tr ic  ju ice. W. M. K ara ty g in  and 
A. I. H efter  (Z. ges. exp. Med., 1930, 70, 666—682; 
Chem. Zentr., 1930, i, 3573).—Introduction of 100 c.c. 
of 0-1% hydrochloric acid into the intestinal canal of 
dogs diminishes the alkali reserve and increases the 
bile-sugar; 5%  sodium carbonate solution introduced 
into the duodenum has the same effect. Ingestion of 
meat, bread, and milk raises the alkali reserve and 
diminishes the bile-sugar owing to excretion of gastric 
juice and increasing alkalescence.

A. A. E l d r id g e .
S a liv a ry  lip ase . M. K a tz en st e in  (Z. ges. exp.' 

Med., 1929, 69, 179—192; Chem. Zentr., 1930, i, 
3798).—The lipase content of hum an saliva is high in 
pathological conditions w ith diminished salivation 
and low in those with increased salivation. The 
parotic secretion is generally richer in lipase than  
the to tal saliva. Dog’s saliva also contains lipase, 
bu t the parotic secretion contains none.

A. A. E l d r id g e .
In h ib itiv e  ac tio n  of in te s tin a l b io d ia ly sa te s  

on  th e  g a s tr ic  sec re tio n . J . W alaw sk i (Med. 
Doswiad., 1930, 11, 348—372).—Injection into man 
or dogs of biodialysates into Ringer-Locke’s fluid 
of the appendix and large intestine inhibits the 
secretion of gastric juice taking place under the action 
of histamine or secretin; this effect persists during 
8 hrs. The effect is not obtained by injection of acid 
dialysates. The active factor is thermostable, bu t 
disappears on keeping. R. T ruszkow'SKI.

C onditions an d  sign ificance of b io lo g ica l 
m eth y la tio n  p ro cesses . E. A. H o ppe-Sey ler  (Z. 
Biol., 1930, 90, 433— 466).—Trimethylamine oxide 
is present in the blood and urine of Selachii and in 
the former in sufficiently large quantities to  be the 
chief constituent, apart from urea, responsible for the 
osmotic pressure. Small quantities of trim ethyl
amine are also found in the urine. In  fresh-water 
Teleostii neither trim ethylamine oxide nor trim ethyl
amine is found in the urine or other secretions, bu t 
in salt-water Teleostii both are present in the urine.

W. 0 . K ermack .
F o rm a tio n  of u r in e  in  th e  f ro g ’s k idney . XIX. 

R. H ober  (Pfiuger’s Archiv, 1930, 224, 422— 440; 
Chem. Zentr., 1930, i, 3457).—The urea content of 
the frog’s kidney m ay be higher than  th a t  of the 
blood and urine. Experim ents relating to  the per
meability for, and storage of, urea are described.

A. A. E l d r id g e .
C rea tin u ria . I. A c idosis an d  c re a tin u ria . O. 

R iesser  and C. B r e n t a n o . II . R e la tio n  b e tw een  
c re a tin u r ia  an d  m u sc le -g ly co g en . C. B r e ntano  
(Arch. exp. Path . Pharm ., 1930,155, 1—20, 21—45). 
—I. Acidosis induced in rabbits by subcutaneous 
adm inistration of ammonium cldoride or ammonium 
phosphate does not necessarily lead to  creatinuria nor 
to  an  excess of muscle-ereatine, and in those cases 
when creatinuria follows acidosis, no proportionality 
exists between the degree of acidosis on the one 
hand and the degree of creatinuria or of the increase 
in  muscle-creatine on the other. Alkalosis brought 
about by adm inistration of sodium hydrogen carbon
ate subcutaneously m ay lead to creatinuria. Creatin-
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uria is therefore no t the direct result of acidosis. 
Under the influence of narcotics (urethane or morphine) 
marked creatinuria regularly occurs.

II . The creatinuria occurring after administration 
to  rabbits of narcotics or during acidosis is accom
panied by a fall in  skeletal muscle-glycogen. When 
there is no creatinuria, as in certain cases of acidosis, 
there is no fall in muscle-glycogen. Creatinuria also 
occurs in other conditions when there is a fall of 
muscle-glycogen, as after adm inistration of adren
aline, phloridzin, or of carbon monoxide and also 
during convulsions following camphor-poisoning.

W. 0 .  K e r m a c k .
U r i c  a c i d  i n  t h e  u r i n e  o f i n f a n t s .  11. D e b r 1d, 

R. G o if f o n , and S. Y o s h im a t s u  (Compt. rend. Soc. 
Biol., 1930, 102, 994—997; Chem. Zentr., 1930, i, 
3323).—When the uric ac id :u rea  quotient is plotted 
against the urea concentration a hyperbolic curve is 
obtained. In  the infant the uric acid is 1-2 g., and in 
the adult 0-55 g. per litre. A. A. E l d r id g e .

D etection  an d  d e te rm in a tio n  of am m o n ia  and  
am in o -ac id s  in  u rin e . A. A g r e s t in i  and M. 
S t a n g a n e l l i  (Annali Chim. Appl., 1930, 20, 4S2— 
488).—The detection of ammonia in organic liquids 
by treatm ent with magnesium oxide or carbonate, 
sodium or calcium carbonate, alkali hydrogen carbon
ate, etc. a t tem peratures not above 50° is disturbed 
by the presence of carbamide or various amino-acids. 
Addition to  5— 10 c.c. of the liquid of 5—10 drops of 
10% potassium iodide solution, followed by a few 
drops of alkali hypochlorite, gives an  immediate 
black coloration in presence of ammonium salt corre
sponding with 1 p art of ammonia in  50,000 parts of 
solution. This reagent is less sensitive than  Nessler’s 
reagent, bu t is no t affected by sulphides, mercaptans, 
amino-acids, carbamide, uric acid, alloxan, alloxantin, 
creatinine, etc., and is applicable to coloured liquids 
like urine. For the determ ination of ammonia, the 
Schiff-Sorensen method serves well in  presence of 
carbamide, alloxan, etc., which do not react with 
formaldehyde, b u t not so well when amino-acids are 
present. The Folin method is disturbed appreciably 
by carbamide, alloxan, alloxantin, uric acid, and 
creatinine, and the use of perm utit does not improve 
the results. The following procedure gives satis
factory results in presence of amino-acids such as 
alanine and glycine : 40 c.c. of the liquid are shaken 
with 20 c.c. of 7-5% disodium hydrogen phosphate 
solution for 3 min., the walls of the vessel being 
rubbed with a glass rod. After about 4 hrs., the liquid 
is filtered, 20 c.c. of the filtrate being neutralised and 
tested by Sorensen’s method. T. H . P o p e .

Io d o m etric  d e te rm in a tio n  of h o m o g en tis ic  
acid in  u rin e . E. M e t z  (Z. physiol. Chem., 1930, 
193, 46—48; cf. A., 1928, 195).—A defence of the 
author’s method. Some of the modifications of Lieb 
and Lanyar (A., 1929, 593) are adopted.

J . H . B ir k in s h a w .
A n aero b ic  d eco m p o sitio n  of vo la tile  fa tty  

ac ids in  th e  h u m a n  in te s tin e . V. M. G u b in  and 
L. A. I v a n o v a  (Zhur. exp. Biol. Med., 1929, 12, 
360—364).—The faeces contain micro-organisms which 
produce anaerobic fermentation of the volatile fatty

acids with evolution of gas. The hydrogen-ion con
centration of intestinal contents depends on the 
anaerobic formation of volatile fa tty  acids and their 
decomposition to  form methane and carbon dioxide.

C h e m ic a l  A b s t r a c t s .
P u tre fa c tiv e  p ro cess  an d  red u c tio n  of s te ro ls  

in  th e  su c k lin g ’s in te s tin e . G. B is c h o f f  (Biochem. 
Z., 1930, 227, 230—236).—On a milk diet considerable 
amounts of reduced sterols are formed in the faeces, 
the am ount running parallel with the clinically 
observed intestinal putrefaction. Small amounts 
were also obtained in the non-putrefying stools during 
breast-feeding, bu t in this case the reduced sterol was 
dihydrocliolestero^ instead of coprosterol. In  young 
children the coprosterol values were never so high on 
a pure milk as on a m eat diet. Coprosterol is not 
resorbed in man. P. W. Cl u t t e r b u c k .

A rtific ia lly  in d u ced  ac idosis  an d  a lka losis .
G. M o d r a k o w s k i  and R. L e n t z  (Med. Doświad., 
1930,11, 274—287).—Acidosis produced by ingestion 
of ammonium chloride is accompanied in human 
subjects and in rabbits by acceleration of the ra te  of 
sedimentation of erythrocytes, and by concentration 
of the blood, expressed-by increase in the concentra
tion of plasma- and serum-proteins; a t  the same 
time the permeability of the capillaries is increased. 
Sodium hydrogen carbonate alkalosis provokes the 
opposite effects, with the exception of fibrinogen, 
the content of which is increased. From the point 
of view of respiration, this type of alkalosis is identical 
with acidosis, being accompanied by augmented 
elimination of carbon dioxide. R. T r u s z k o w s k i .

A cidosis  a n d  a lk a lo sis . H. S ik o r s k i  and R. 
L e n t z  (Med. Dos'wiad., 1930, 11, 318—329).—The 
action of the frog’s heart is accelerated by reduction 
of the p B of the liquid passed through it  from 7-0 to
6-8. Reduction to  6-5 partly  inhibits the heart-beat, 
as does also increase of p n from 7-4 to  7-7.

R. T r u s z k o w s k i .
R eac tio n  of th e  tis su e s  an d  th e ir  b u ffe rin g  

p o w ers  in  lo ca l anaem ia. N. O k u n e v  (Biochem. 
Z., 1930, 227, 319—325; cf. A., 1930, 942).—Experi
ments on the muscle of frogs suffering from experi
m ental local anremia showed th a t the amemia causes 
local acidosis, which disappears, and is often succeeded 
by an alkaline reaction, when the normal circulation 
is restored or when the amemia leads to  necrosis. The 
buffering powers of the tissues affected by the anaemia 
differ from th a t of normal tissue, the difference appar
ently depending on the concentrations of hydrogen 
ions in the various regions. W. M cCa r t n e y .

L ipsem ia in  h aem o rrh ag ic  anaem ia in  ra b b its .
A. H. J o h a n s e n  (J. Biol. Chem., 1930, 88, 669—673). 
—Repeated removal of blood from rabbits by vene
section results in a fall of the hamioglobin percentage 
to  30 and of the colloidal osmotic pressure to  a little 
above 200 mm. of water, whilst the serum-lipins rise 
to  about 1%. No oedema could be detected as a 
result of the lowered colloidal osmotic pressure.

W . O. K e r m a c k .
L iv er enzym es in  anaphy lax is . J . L a s k o w s k i  

(Med. Doświad., 1930,11, 265—273).—The amylolytic 
and lipolytic powers of dog’s liver are not affected
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by anaphylactic shock due to  injection of horse-serum, 
whilst the oxidase content is reduced by 20%.

R . T r u s z k o w s k i .
H y p e rtro p h y  an d  a tro p h y  of m u s c u la r  o rg an s .

I I I .  L eft v en tric le  a f te r  e x p e rim en ta l a o rtic  
d am ag e . H . W a s s e r m e y e r  and J . J a c o b i (Arch, 
exp. Path . Pharm ., 1930,155, 70—90).—Tho normal 
left ventricle of the rabbit’s heart contains l-0 8 ±
0-17 mg. of ammonia and 0-48d;0-05 g. of glycogen 
per 100 g. Between 21 and 37 days after experi
mentally damaging the aorta, so as to  produce 
stenosis or insufficiency, a condition of fatigue of 
the muscle of tho left ventricle sets in, indicated by a 
decrease in the glycogen and an increase in ammonia 
content, as well as by a  loss in synthetic activity. 
This negative phase gradually disappears, to  be 
ultim ately replaced by a condition of muscular 
hypertrophy. By adm inistration of digitonin after 
the operation, the intensity of the negative phase may 
be decreased. W. 0 . K e r m a c k .

A ction  of c e r ta in  am in o -ac id s  on th e  iso 
e lec tric  p o in t of h u m a n  se ru m . P. V le s  and 
A. DE Co u l o n  (Compt. rend., 1930, 191, 1166— 
1168).—The adm inistration of certain amino-acids to 
patients suffering from cancer results in a lowering of 
the isoelectric point of tho serum. W. O. K e r m a c k .

O xygen co n ten t of b lood  fro m  sa rco m a . A. 
O sz a c k i (Bull. Acad. Polonaiso, 1930, B , 391— 
403).—The oxygen and carbon dioxide contents of 
venous blood from sarcomatous tissue were compared 
with those of venous blood from healthy tissue of the 
same organ or from the anatomically corresponding 
vein. In  the former the oxygen content was definitely 
higher than  in the latter. P . O. H o w it t .

P h o sp h a te  an d  ch lo rid e  ex c re tio n  in  cases  of 
F ro h lic h 's  sy n d ro m e. S. M . L i n g , S. T. Woo, and 
H . C h a n g  (Nat. Med. J . China, 1930,16, 545—555).— 
In  two cases the phosphate excretion was normal. 
Subcutaneous adm inistration of “ p itu itrin  ” exerts 
only a  transient effect in checking polyuria. Both 
chloride and phosphate concentrations of urine vary 
inversely as the volume. The p itu itary  does not control 
phosphate excretion. P. G. M a r s h a l l .

E n d em ic  g o itre  in  H u n g a ry  in  re la tio n  to  
th e  th e o ry  of lack  of iod ine. J .  B o d n Ar  and 
J .  S t r a u b  (Biochcm. Z., 1930, 227, 237—244).— 
The iodine content of the drinking-water of Bodahegy- 
k5zs6g (Hungary), where goitre is particularly preval
ent, is only 0—1 y per litre. The iodine content of 
children’s food (day) amounted to  15*8 y. The daily 
urine of children affected with goitre contained S y  and 
of healthy children and adults 31—35 y. Administra
tion of iodine greatly benefited those affected.

P . W. Cl u t t e r b u c k .
Io d in e  in  n u tr i t io n  in  N o rth  C hina. W. H. 

A d o l p h  and S. C. Ch e n  (Chinese J . Physiol., 1930, 
4, 437—447).—Drinking-water and various food
stuffs from different localities were analysed in respect 
of their iodine contents. The average iodine intake 
per person in tho non-goitrous areas is about 0-018 
mg. per day, which is only slightly above the minimum 
iodine requirement (0-014 mg.), whilst in goitrous

regions the average intake is probably considerably 
below this figure. W. O. K e r m a c k .

In te n s ity  of ac tio n  of a to p h an  a n d  of salicy lic  
ac id  on  th e  ex c re tio n  of u r ic  ac id  in  gou t. (Rôle 
of k id n ey  fu n c tio n  in  th e  o ccu rren ce  of gou t.) 
A. L u b l in  (Arch. exp. Path . Pharm ., 1930,155, 331— 
353).—Salicylic acid surpassed atophan in promoting 
the excretion of uric acid by the kidneys in  gout, bu t 
had no t the favourable therapeutic effects of the 
la tter on acute attacks of the disease.

W. 0 . K e r m a c k .
E x p e r im e n ta l h y p e rp a ra th y ro id is m  in  g u in ea- 

p ig s  lead in g  to  o s te itis  fib ro sa . A. B o d a n s k y , 
J . E. B l a ir , and H. L. J a f f e  (J. Biol. Chem., 1930, 
88,629—647).—Single large doses of “ parathorm one ” 
administered to. young guinea-pigs cause a greater 
increase of blood-calcium and -phosphorus if tho 
guinea-pigs have been fasting for 60 hrs. than  when 
they are on their normal diet. The adm inistration 
of single doses to  adult fasting guinea-pigs has less 
effect on the blood-calcium than  in the case of young 
fasting animals, bu t there is comparatively little 
difference between the adult fasting and the adult 
fed animals. After the adm inistration of repeated 
small doses of “ parathorm one ” the animals m ay be ' 
given progressively larger doses w ithout any marked 
increase in blood-calcium. After such a series of 
doses, bone lesions develop resembling closely those 
characteristic of osteitis fibrosa in man. Similar 
lesions may also be produced by very large single 
doses. W. O. K e r m a c k .

S e ru m -p ro te in s  in  d ogs w ith  ex p e rim e n ta l 
h y p e r-  an d  h y p o -th y ro id ism . S. M . L i n g  and
H. C. Ch a n g  (Chinese J . Physiol., 1930, 4, 375—- 
379).—The various fractions of the serum-proteins 
are not altered in  quantity  by thyroid feeding or by 
thyroidectomy. W. O. K e r m a c k .

P re c ip ita te s  of co llo idal s ilv e r in  in flam ed  
tis su e s . H. Iv o l l e r -A e b y  (Kolloid-Z., 1930, 53,
101—102).—W hen colloidal silver is injected in tra
venously it  is precipitated in inflamed tissues in 
the form of microscopic particles. The amount of 
precipitation is proportional to tho degree of inflamm
ation, and the aggregation is not observed in healthy 
tissue. E. S. H e d g e s .

L iv e r function . I I I .  G aseous exchange  in  
th e  d e s tru c tio n  of liv e r  fu n c tio n  a f te r  a d m in i
s tra t io n  of d ex tro se . M. T a k u w a  (Japan. Med. 
World, 1930, 9, 374—394).—After adm inistration of 
dextrose to  man the gaseous exchange, R.Q., and free 
blood-sugar rise and return  gradually to  the normal 
value. In  hepatic disease the gaseous exchange is 
unchanged or falls after adm inistration of dextrose, 
and the R.Q. maximum is late. In  normal rabbits 
tho R.Q. rises; in rabbits the livers of which have 
been destroyed it falls. Ch e m ic a l  A b s t r a c t s .

U ro b ilin  su b stan ces . I I .  E x c re tio n  of u ro 
b ilin  su b s tan ce s  in  th e  u r in e  a n d  b ile  in  v a r io u s  
d isease s . M. O s h im a  (Japan. J .  Gastroenterol., 
1930, 2, 90—92).—The urobilin content of tho urine 
is closely related to the liver function and is usually 
parallel to  its concentration in  the bile.

Ch e m ic a l  A b s t r a c t s .
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A m m o n ia  in  n ep h ro s is . A. M a g n u s -L e v y  (Z. 
klin. Med., 1930, 112, 257—274; Chem. Zentr., 
1930, i, 3457).—The ammonia production of the 
nephrotic kidney, unlike th a t of the nephritic kidney, 
is usually considerably higher th an  norm al; the 
values are, however, irregular. Ammonuria in 
nephrosis is primary, and in  diabetes secondary. In  
rapidly increasing oedema the ammonia rises. Urease 
was not definitely detected in the  urine.

A. A. E l d r i d g e .
P h o sp h a tid e -fa t d ep o sitio n  in  th e  sp leen  in  

N ie m a n n -P ic k  d isease  c o m p ared  w ith  th e  lip in  
c h e m is try  of G a u c h e r 's  a n d  of S c h ü lle r-  
C h r is tia n ’s d iseases . E . E p s t e i n  and K . L o r e n z  
(Z. physiol. Chem., 1930,192, 145— 170; cf. A., 1930, 
1208).—In  each of the three chief types of general 
lipinosis the deposits consist of complex lipin-fat 
mixtures, bu t the diseases are characterised by 
definite chemical differences. The Niemann-Pick 
phosphatide lipinosis is distinguished by ether-soluble 
lecithin and probably by as yet undifferentiated other- 
insoluble, alcohol-soluble phosphatides. The Gaucher 
cerebroside lipinosis is accompanied by the presence 
of kerasin and probably of a related cerebroside. 
The presence of cholesterol and its esters marks the 
Schuller-Christian type. J . H. B ir k i n s h a w .

CEdema. I I . D isease  co n d itio n s w ith  change 
of collo id  o sm o tic  p re s su re . H .  H o r s t e r s  (Arch, 
exp. Path . Pharm ., 1930,155, 248—256).—In  patients 
■with normal circulation the average colloidal osmotic 
pressure was equal to  371 mm. of water, whilst the 
total osmotic pressure was the equivalent to  th a t of 
a sodium chloride solution of 0-95— 1-02%. The 
concentration of serum-proteins was about 8-5—
9-0%, so th a t every 1 g. of serum-protein was equi
valent to  a pressure of 40—45 mm. of water. The 
colloidal osmotic pressure was low in cases of essential 
or renal hypertony, acuto nephritis, cardio-renal 
insufficiency, amyloidosis, diabetic acidosis, and dia
betic coma, bu t was normal in uncomplicated diabetes.

W. 0 . K e r m a c k .
P h o sp h a tid es . II . C holine d eriv a tiv e s  in  

ra b b its  a f te r  e x tirp a tio n  of th e  su p ra re n a ls . 
W. It. W i t a n o w s i u  (Acta Biol. Exp., Warsaw, 1930, 
5, 217—223).—The free choline content of tho 
arterial plasma of rabbits rises from 0-4—0-75 mg. 
to 1*4—3-11 mg. per 100 c.c. 7 hrs. after extirpation 
of the suprarenals. Simultaneously the to ta l choline 
content of the liver falls from 57-3 to  48-2 mg. per 
1 0 0  g . R .  T r u s z k o w s k i .

C hem ical p ro c esses  d u rin g  cell d iv ision . L. 
R a tk in e  (Compt. rend., 1930, 191, 871—874).— 
On fertilisation the ova of Paracentrotus lividus, Lk., 
havo a content of thiol groups of 0-035%, which in 
30 min. falls to  0-010%, and then rises abruptly 10— 
lo  min. before the first division to  0-046%. Immer
sion of the ova in a 0-00002Af-mercuric chloride in 
sea-water for 5 min. is sufficient to  prevent further 
division on transference back to the normal media. 
If, however, they are transferred to  0-001 Af-cysteine 
or -thioglycollic acid in sea-water 70—90% of the ova 
divide in the normal manner. Similar solutions of 
alanine or cystine do not show this effect. The 
reduction of cystine to  cysteine in the ova is due to  a

hydrogen donator, similar to  the thermostable residue 
of Hopkins, which m ay be destroyed by treatm ent 
w ith mercuric chloride. The donator, as measured 
by the reduction of methylene-blue, is most active
20—30 min. before the division of the cell; a t the 
same tim e the lactic acid content of tho ova is a t a 
maximum. An increase of the lactic acid content 
is observed on placing the ova in  nitrogen or 0-0005M- 
potassium cyanide. Ova which have been treated 
with sea-water containing mercuric chloride contain 
very little  lactic acid, bu t on transference to  the 
cysteine solution the lactic acid content becomes 
normal. I t  is concluded th a t cell division m ay be 
controlled by variation of the thiol content.

T. H. M o r t o n .
B io logy  of th e  m e a l w o rm  (T enebrio  rnolitor).

I. F . N. S c h u l z  (Biochem. Z., 1930, 227, 340—353). 
—Meal worms can five and, a t  somo stages of 
development, can grow to m aturity  under conditions 
of great desiccation and can also exist for months 
in a state  of suspended animation. Worms in such 
conditions consume greatly reduced amounts of food, 
b u t they can make use of water formed in respiration 
and they also insulate themselves very securely 
against loss of water by production of an  enveloping 
wax-like covering. W. M c C a r t n e y .

C ata lase  co n ten t of th e  C olorado  p o ta to  bee tle  
d u rin g  m e ta m o rp h o s is . D. E. F i n k  (J. Agric. 
Res., 1930, 41, 691—696).—On the first and second 
days of the prepupal stage there is a marked inhibition 
of catalase activity, which again rises to a maximum 
on the day of formation of the pupa, and thereafter 
again falls rapidly. P. G. M a r s h a l l .

B eh av io u r of /c -b en zen esu lp h o n y lm eth y l- 
am in o u n d eco ic  ac id  in  th e  a n im a l body. T. 
H o s o d a  (Z. physiol. Chem., 1930, 192, 264—267).— 
K-Benzenesulphonylmethylaminoundecoic acid when 
injected subcutaneously into a dog was oxidised to 
p-benzenesulphonylmethylaminopropionic acid. No 
evidence of y- or S-oxidation was found.

J . H . B i r k i n s h a w .
D e g rad a tio n  of (3-hydroxybutyric ac id  in  the  

[an im a l] o rg a n ism . I t s  connexion  w ith  ca rb o 
h y d ra te  m e tab o lism . F . R o s e n t h a l  (Biochem. 
Z., 1930, 227, 472—481).—In  the mouse the degrad
ation of p-hydroxybutyric acid takes place without an 
accompanying decrease in the to tal carbohydrate con
ten t of the animal, and such degradation also occurs 
even when this content is extremely low. Injection 
of excessive amounts of (3 -hydroxybutyric acid leads 
to a decrease in the glycogen content of the animal, 
b u t this decrease is a toxic effect and differs from the 
effects produced by anaesthetics such as ether and 
chloroform, which cause no decrease in the carbo
hydrate content of animals in which this is already 
low. No evidence of possible production of carbo
hydrates from fa tty  acids could be obtained.

W. M c Ca r t n e y .
M etab o lism  of s u g a rs  in jec ted  in trav en o u sly  

a t  a  c o n s ta n t ra te .  W. W i e r z u o h o w s k i  [with 
M. L a n i e w s k i , E . O w s i a n y , and W. P i e s k o w ]  (Acta 
BioL Exp., Warsaw, 1930, 5, 87—205).—Dextrose, 
galactose, and Irevulose were injected intravenously 
into dogs a t  a  ra te  of 2 g. per kg. per hr. The non
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protein E.Q. during 3 lirs. of injection was for dextrose
1-01, for Isevulose 1-02, and for galactose 0-82; with 
the simultaneous adm inistration of insulin the corre
sponding values were 1-05, 1-05, and 0-94. The 
maximum possible oxidation of sugars a t the given 
ra te  of introduction was 0-5 g. per kg. per hr. Over 
the whole experiment 34% of to tal injected dextrose 
underwent oxidation, 41% of kevulose, and 56% of 
galactose; with simultaneous injection of insulin the 
above values are respectively 15, 24, and 87% higher. 
The specific dynamic actions of these sugars are 
respectively 9-7, 13-8, and 17-3%. The greatest rais
ing of heat-production is observed during the second 
and third hours of injection, and amounts respectively 
to 51, 63, and 32%. Experim ents in which the 
influence of insulin was studied are divided into a 
hyperglycscmic period during which sugar and insulin 
were injected simultaneously, and a hypoglycemic 
period during which injection was discontinued; dur
ing the former period insulin augments lieat-produc- 
tion due to  introduction of dextrose by 20-6%, of 
Isevulose by 37-8%, and of galactose by 23-4%, the 
maximal increment of heat-production amounting 
respectively during the third hour to  57, 85, and 32%. 
During the hypoglycemic period, heat-production was 
still increased by 30-9%. During the 4-hr. hyper
glycemic period, approximately 50% of the increase 
in heat-production is due to  specific dynamic action, 
whilst for the whole 8 lirs. of the experiment the 
appropriate value is 36-7%. The quotient of assimil
ation to  oxidised sugar amounts for the whole experi
m ent for dextrose to  3-04, for lcevulose to  2-48, and 
for galactose to 1-82; for the first 4 hrs. to 4-73 for 
dextrose and 3-83 for Isevulose (with insulin 4-43 and
2-94, respectively). The number of calories due to 
the specific dynamic action of 1 mol. of dextrose, 
Isevulose, and galactose are respectively 214, 242, and 
249 g.-cal.; injection of physiological fluid under 
analogous conditions leads to  a specific increment of 
only 1-87 g.-cal. The heat-production and the value 
of the li.Q. are a t the height of assimilation (third 
hour) inversely proportional, and the value of the 
specific increment in heat-production is directly p ro 
portional to  the concentration of the given sugar in 
the blood. The carbon dioxide-combining power of 
the blood falls by 7-3—10-5% as a  result of extra 
production of lactic acid; with elimination of this, 
the alkali reserve returns to  normal. The blood- 
lactic acid curve does not coincide with the oxygen 
intake curve. On the whole i t  appears th a t the 
specific dynamic action and the intensity of oxidation 
of sugar are directly proportional to the production 
of lactic acid. R . T r u s z k o w s k i .

E ffect of ac id  a n d  a lk a lin e  b u ffe r  m ix tu re s  on 
c a rb o h y d ra te  m e ta b o lism  an d  body  te m p e r
a tu re  : e x p e rim e n ta l fever. F . F is o h l e r  and
R. S c h m id  (Arch. exp. Path . Pliarm., 1930,155, 91— 
113).—When an isotonic alkaline buffer m ixture 
(carbonate or phosphate) is administered to rabbits 
a  decrease of the reducing power of the blood is 
observed together with a rise of body tem perature 
up to about 3°. In  rabbits with exhausted carbo
hydrate reserve only a very small rise in  body 
tem perature occurs, and the reducing power remains

almost constant. When isotonic acid buffer mixtures 
are injected a similar bu t smaller rise of tem perature 
occurs together with a  marked increase in the reducing 
power of the blood. W hen adrenaline or ephedrine 
is administered as well as the alkaline buffer mixture, 
a  more intense and more prolonged rise of tem perature 
is observed. When dextrose or Isevulose is adminis
tered after the alkaline buffer, the tem perature tends 
to return  to normal. W. 0 . K e r m a c k .

M etab o lism  of th e  f ro g 's  iso la ted  h e a r t.
A. J .  Cl a r k , C. P. S t e w a r t , and R. G a d d ie  (Proc. 
Roy. Soc. Edin., 1930, 50, 297—303).—The carbo
hydrate consumption of the heart perfused with 
Ringer’s solution containing dextrose with and 
w ithout frog’s serum and insulin represents only a 
small part of its to tal metabolism and its E.Q. 
is usually lower than  0-9. During the perfusion 
some nitrogen is excreted into the perfusing fluid, 
and if assumed to be a product of protein break
down is sufficient to  account for about one half of 
the to tal metabolism. No evidence could be obtained 
th a t fa t is consumed by the heart. Determinations 
of glycogen and of the E.Q. of the em pty heart provide 
no evidence th a t the heart builds up glycogen from 
protein. During the first few hours of perfusion, the 
heart loses more than  two thirds of its glycogen. Excess 
of dextrose and insulin fails to  bring about glycogen 
storage or to  increase carbohydrate consumption.

W. 0 . K e r m a c k .
E ffect of a d m in is tra tio n  of so d iu m  h y d ro g e n  

ca rb o n a te  on th e  ex c re tio n  of k e to n ic  su b 
stan ces  b y  dogs d ep riv ed  of ca rb o h y d ra te .
F . M a ig n o n  and E . K n it h a k is  (Compt. rend. Soc. 
Biol., 1929, 101, 870—872; Chem. Zentr., 1929, i, 
3807).—Dogs with transitory acetone-substance reten
tion exhibit increased diuresis and ketonuria on 
adm inistration of sodium hydrogen carbonate. In  
dogs exhibiting no such retention and no t having 
become accustomed to  deprivation of carbohydrate, 
sodium hydrogen carbonate does not cause diminution 
of the production of ketonic substances.

A. A. E l d r id g e .
M etabo lic  ac tiv ity  of m u sc le  p o iso n ed  w ith  

fluoride . F . L e p m a n n  (Biochem. Z., 1930, 227, 
110—115).—Frog’s muscles poisoned with fluoride 
are able to  perform work w ithout formation of lactic 
acid. The rate of decomposition of pliosphagen is 
increased and considerable estérification of hexose 
with phosphate and decomposition of adenylpyro- 
phosphoric acid occur. After contraction, the muscle 
passes into rigor. The results correspond with those 
obtained by poisoning the muscle with iodoacetic 
acid. ” P. W. Cl u t t e r b u c k .

A ctiv ity  m e ta b o lism  of th e  m u sc le , p o o r  in  
c a rb o h y d ra te , of co ld -b looded  an im a ls . S.
Ochoa (Biochem. Z., 1930, 227, 116— 134).—The 
carbohydrate metabolism of frog’s muscle, the carbo
hydrate content of which had been depleted by the 
action of insulin, is compared with the development 
of tension both in oxygen and nitrogen. The K m0t 
value for semimembranosi is about 480. The results 
indicate that with muscle, rendered almost carbo- 
hydrate-free, the oxidation of carbohydrate is not 
sufficient to account completely for the development
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of tension. Under anaerobic conditions the lactic acid 
formed corresponds w ith the carbohydrate present, 
bu t the K mh value is considerably too large. I t  is not 
certain th a t the energy difference is derived from the 
hydrolysis of phosphagen. P. W. Cl u t t e r b u c k .

I s  lac tac id o g en  (hexosep liosphoric  acid) de
com posed  in  m u s c u la r  co n tra c tio n  ?  Iv. L o h - 
m a n n  (Biochem. Z., 1930, 227, 39—50).—Since there 
is no known method for fixing a muscle a t the height 
of the single muscle twitch, it is difficult to decide 
whether any decomposition of lactacidogen occurs 
during contraction, bu t none is detectable. L act
acidogen m ay be a lactic acid former, bu t it seems 
doubtful th a t it is the immediate precursor. On the 
other hand, Em bden’s hypothesis th a t placing a 
muscle in liquid air a t the height of contraction causes 
hydrolysis of lactacidogen is invalid. The difference 
in the hexosepliosphoric acid contents of muscle killed 
before and after tetanic stim ulation depends on a 
synthesis of ester in the stim ulated muscle, the am ount 
of difference being dependent on the duration and 
strength of the stimulus. P. W. Cl u t t e r b u c k .

M u scu la r co n tra c tio n  w ith o u t fo rm a tio n  of 
lac tic  acid . E. L u n d s g a a r d  (Biochem. Z., 1930, 
227, 51—83).—The non-formation of lactic acid dur
ing the work of a muscle poisoned with iodoacetic 
acid is confirmed and the ratio  of the breakdown of 
phosphagen to  the work done in the single muscle 
twitch and in tetanus {Kmp and K zP, respectively) is 
determined. Curarisation did not change these 
values for muscle poisoned with iodoacetic acid. 
Poisoning the muscle in this way did not affect the 
chronaxie, and simultaneous curarisation increased 
the chronaxie to  the same extent as with curarisation 
alone. Anaerobic resynthesis of phosphagen did not 
occur after poisoning with iodoacetic acid. The 
course of estérification and the type of ester formed 
are investigated. Hydrolysis of pyrophosphate dur
ing performance of work and in rigor is detected.

P. W. Cl u t t e r b u c k .
E ffect of halo g en o acetic  ac id  p o iso n in g  on  th e  

so lub ility  of th e  m u sc le -p ro te in s . G. E m b d e n  
and E. M etz (Z. physiol. Chern., 1930, 192, 233— 
244).—Poisoning of frogs with bromoacetic and iodo
acetic acids produces a lowering of the solubility of 
the proteins of the gastrocnemius. Electrically- 
produced fatigue in isolated muscle poisoned with 
bromoacetic acid represents a further stage in the 
change of colloidal state. J . H. B ir k in s h a w .

Reaction changes of active m uscle. F. Lir- 
m an n  and 0 . M e y e r h o f  (Biochem. Z., 1930, 227, 
§4—’109).—Muscle, under anaërobicconditions, changes 
its reaction chiefly by hydrolysis of creatinephosphoric 
acid and by formation of lactic acid and to  a smaller 
extent by formation of ammonia, by estérification, 
etc. These changes result, in the first phases of 
anaerobic fatigue, in a gradual alkalisation which 
later passes over to  an acidification. Only the 
alkalisation process occurs in muscle poisoned with 
iodoacetic acid. Both in normal and in poisoned 
muscle, the changes of acid-base equilibrium, as 
determined chemically, agree closely with those 
calculated from changes of tension of carbon dioxide.

P. W. Cl u t t e r b u c k .

E ffect of e n te ra l a d m in is tra tio n  of b io ca ta ly sts  
f ro m  y eas t on th e  co u rse  of chem ica l re ac tio n s  
in  m u sc le  an d  liv e r of ex e rc is in g  an im a ls . J . A.
Collazo , G. L i s s , and C. P i -S ü ñ e r  B ay o  (Biochem. 
Z., 1930, 227, 326—333).—Administration of concen
trated  yeast extracts to ra ts which were kept well 
exercised produced increase of glycogen and of phos
phorus and decrease of lactic acid, glutathione, and 
lactacidogen in the muscles. In  the fivers of such 
ra ts the glycogen, glutathione, and lactic acid con
tents are increased, whilst the phosphorus and 
lactacidogen contents are decreased. Examination 
of the fivers and muscles of resting ra ts  which received 
no yeast extract yielded results in harmony with the 
conclusions reached from observations on the exercis
ing animals. W. M cCa r t n e y .

H e a t of r ig o r  of m a m m a lia n  m u scle . E. C.
S m ith  (Proc. Roy. Soc., 1930, B, 107, 214—222).— 
Measurements of the post-mortem rise in tem perature 
and lactic acid content of the leg muscles of normal 
rabbits showed th a t the heat production during rigor 
mortis could be entirely accounted for by the break
down of glycogen to  lactic acid and the subsequent 
neutralisation of the latter. The muscle of a rabbit 
previously injected with iodoacetic acid showed no 
post-mortem production of heat or lactic acid. On 
the other hand, the muscles of rabbits starved for 
24— 48 hrs. showed a large excess heat production 
which could not be accounted for by the lactic acid 
produced. The post-mortem stiffening of normal 
rabbit’s muscle as measured by a sclerometer was 
parallel to the production of heat. G. F. Ma r r ia n .

V a ria tio n s  in  p e rm e a b ility  of m uscle-cell 
m e m b ra n e s  an d  th e ir  b io log ica l effects. W.
H o lo bu t  (Med. Doswiad., 1930,11, 189—197).—The 
immersion of muscle in isotonic calcium, magnesium, 
or hydrogen chloride solutions leads to the suppression 
of its excitability, which can, however, be restored 
by passing a constant current through the solution, 
using the muscle as the cathode; with the muscle 
as anode, the paralysing effect of the above salts is 
enhanced. Lithium and potassium chlorides and 
sodium hydroxide act in the inverse sense; in these 
excitability is restored by making the muscle the 
anode, and depressed by making it  the cathode.

R. T r u sz k o w sk i.
P e rm ea b ility . I I I .  C ho lestero l an d  lecith in  

in  w a te r  an d  ac id -b a se  exchanges. J . D ah m lo s 
and A. S o lí: (Biochem. Z., 1930, 227, 401—428; cf. 
Spranger, A., 1930, 1054).—From examination of the 
blood and urine of rabbits to  which lecithin, chole
sterol, or ergosterol and also, in some cases, ammonium 
chloride or sodium hydrogen carbonate had been 
administered deductions are made concerning the 
permeability of tissues in the living organism and 
comparisons are made with results obtained in vitro.

W. McCa r t n e y .
N itro g en  co n ten t of n o rm a l an d  fa s tin g  w h ite  

r a ts .  S. d i  F risco  (Arch. In t. Physiol., 1930, 32, 
48—54; Chem. Zentr., 1930, i, 3324).—When the fat 
content is taken into account the nitrogen content 
per kg. of normal rats is surprisingly constant (3-6— 
4% ); in hunger the values are 10% higher.

A. A. E l d r id g e .
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N itro g e n  m e tab o lism . I. C an  a m m o n iu m  
sa l ts  rep lace  p ro te in s  in  th e  d ie t of w h ite  r a t s  ?  
N . R e la tio n  b e tw een  th e  n itro g e n  ex c re ted  a n d  
th e  n itro g e n  lo ss  of fa s tin g  r a ts .  U . L o m b r o so  
and S . d i  F r is c o  (Arch. In t. Physiol., 1930, 3 2 , 22— 
39, 40—47; Chem. Zentr., 1930, i, 3324:).—I. P art of 
the nitrogen ingested as ammonium citrate is retained.

I I .  The nitrogen loss is much greater than  th a t 
indicated by analysis of the urine and faeces.

A. A. E l d r id g e .
A m in o -ac id s  of b lo o d  an d  t is su e s  a f te r  in 

jec tio n  of glycine. P . M. R e  (Rev. Soc. Argentina 
biol., 1929, 5, 49S).—After injection of glycine (0-2 g. 
per kg.) a rise in blood-amino-acid is followed by a 
fall and a secondary rise. Hyper- is followed by 
hypo-glycamiia. P a rt of the glycine injected is 
eliminated in the urine. Normally the amino- 
acid-nitrogen of the liver is greater th an  th a t of 
kidney or muscle. The most m arked increase was 
observed in the kidney. Ch e m ic a l  A b s t r a c t s .

B io log ica l value  of th e  p ro te in s  of m u n g  
bean , p ean u t, a n d  b e a n  cu rd . J .  H. C. P i a x  
(Chinese J .  Physiol., 1930, 4, 431—436).—The bio
logical values, determined on rats, of the proteins of 
mung bean (Phaseolus aureus), Chinese peanut 
(Arachis hypogcea), and curd made from soya bean 
are 58, 59, and 65%, respectively, and the coefficients 
of digestibility (nitrogen absorbed/nitrogen intake) 
86, 95, and 96%, respectively. W . O . K e r m a c k .

C ereals  a n d  m in e ra l  m e tab o lism . M . S. F i x e  
(Cereal Chem., 1930, 7 , 456— 465).—The occurrence 
or non-occurrence of rickets in ra ts fed on 60% whole 
wheat or 60% oats m ay be controlled by adjustm ent 
of the C a : P  ratio. B etter growth and food con
sum ption were observed with wheat th an  with oats.

E. B. H u g h e s .
M in e ra l m e ta b o lism  of dogs d u r in g  in an itio n . 

S. Saks (Acta Biol. Exp., Warsaw, 1930, 5, 225— 
255).—The mineral excretion in the urine and faces 
of dogs of about the same weight is fairly uniform 
during hunger for different animals, and amounts per 
kg. per diem over a 10-day period to  27-8 mg. P, 
23 mg. S, 9-24 mg. Cl, 13-6 mg. Na, 48-3 mg. K ,
7-3S mg. Ca, and 2-86 mg. Mg, with an  excretion of 
3S0 mg. N. Excretion of sodium and chlorine falls 
relatively with duration of inanition, whilst th a t  of 
calcium rises. On the whole the ra te  of excretion of 
potassium is parallel to  th a t of nitrogen, whilst th a t 
of magnesium is the most constant. The ratio  of 
inorganic to  organic phosphorus is the same during 
inanition as normally. Univalent cations are elimin
ated chiefly by the kidneys, as are also phosphorus 
and sulphur, w'hilst bivalent cations are chiefly 
excreted by  the intestine. The ratio  of calcium to 
phosphorus in the excreta dining inanition is half 
th a t  of the skeleton. The bases present in  the excreta 
are no t equivalent to  the acids, the excretion of 
which rises during hunger. R . T r u s z k o w s k i .

C alc iu m  m e ta b o lism . C itra te s  an d  u r in a ry  
ex c re tio n  of ca lc iu m . R . P r o v e e m a n  and L. 
B r u l l  (Bull. Soc.. Chim. biol., 1930,12, 1151—1157). 
— Oral or subcutaneous adm inistration of sodium 
citrate lowers the serum-calcium, the urinary excretion 
of calcium being increased. ̂ T h ese  facts suggest

th a t citrates play a  p a rt in  the  urinary elimination 
of calcium. F . O. H o w it t .

P h o sp h a te  m e tab o lism . I. B. B l e y e r  and
F. F is c h l e r  (Tierernahrung, 1930,1, 8S— 103; Chem. 
Zentr., 1930, i, 2118—2119).—The im portance of the 
phosphoric acid esters w ith carbohydrates in animal 
and vegetable systems is discussed.

L. S. T h e o b a l d .
P h a rm ac o lo g ic a l ac tio n  of sea -w a te r. I l l —V.

A. R a b b e x o  (Arch. Sci. biol., 1929, 14, 26— 40, 41— 
57, 5S—75; Chem. Zentr., 1930, i, 3575).—Intraven 
ous injection of sea-water increases the  excretion 
of chloride, the curve being S-shaped. Sea-water, 
bu t no t sodium chloride solution, m itigates glycosuria 
by increasing the production of urine. Injection of 
sodium chloride solution increases the  excretion of 
w ater and greatly increases th a t  of chloride. In  
general, sea-water is more toxic th an  sodium chloride 
solution. The difference is a ttribu ted  to  a high 
magnesium content associated with a  low calcium 
content. A. A. E l d r id g e .

E ffect of th e  ca tio n s  of R in g e r 's  so lu tio n  on 
th e  d im en sio n s  of th e  v esse ls  of th e  fro g . M.
K q c h m a x x  (Biochem. Z., 1930, 2 2 7 ,  488— 491; cf. 
Misske, A., 1930, S09).—The combined action of the 
sodium, potassium, and calcium ions of R inger’s 
solution produces, in  general, a contraction of the 
vessels of the frog, b u t if the proportions of the  ions 
are altered (withm isotonic limits) a relatively small 
series of mixtures which produce dilation can be 
prepared. The series of mixtures which can m aintain 
the  vessels a t a constant dilation for periods of several 
hours is also relatively small. Very small alterations 
in  the proportions of the different cations m ay produce 
large changes in the  effect on the vessels and m ay even 
suffice, in  some cases, to  reverse it. A solution 
containing 0-5612% NaCl, 0-0234% KC1, and 0-0575% 
CaCl2 is particularly suitable for use in  the investig
ation of pharmacological action. W. M cCa r t x e y .

M etabo lic  re a c tio n s  to  ac id o sis  p ro d u c ed  b y  
am m o n iu m  ch lo ride . N . M o r r is  and O. M a cR a e  
(Arch. Dis. Childhood, 1930, 5, 207—227).—Adminis
tration  of ammonium chloride, not associated with 
the appearance of acidosis, was accompanied by an 
increase in the blood-chlorine, -calcium, and -non- 
protein-nitrogen and in the urinary and faecal calcium 
and phosphorus, whilst the blood-carbon dioxide 
and -phosphorus were diminished.

Ch e m ic a l  A b s t r a c t s .
E a r ly  d iag n o sis  of lead  p o iso n in g . I . F l e c k e l  

and I. T s c h e e x o v  (Zentr. Gewerbehyg. Unfallverhut., 
1930, 17, 65—74; Chem. Zentr., 1930, i, 3327).— 
The increased reticulocyte content of the blood is an 
early symptom. A. A. E l d r id g e .

L ead  p o iso n in g  ; ch an g es in  th e  bo n e  m a rro w . 
J .  S p e r a x s k y  and R. S k l ia x s k a j a  (Folia Hasmat., 
1928, 36, 289—315; Chem. Zentr., 1930, i, 3327— 
3328).—Experim ents with guinea-pigs are described.

A. A. E l d r id g e .
M o b ilisa tio n  of le ad  u n d e r  th e  in fluence of 

p o ta s s iu m  iod ide  an d  so d iu m  h y d ro g e n  ca rb o n 
ate . S. S c h a c h x o v s k a ja  (Z. ges. exp. Med., 1930, 
70, 513—526; Chem. Zentr., 1930, i, 3693).—



BIOCHEMISTRY. 119

Administration of potassium iodide or sodium hydro
gen carbonate to rabbits 7 months after p o i s o n i n g  by 
lead salts caused excretion of lead; the latter 
reagent caused a renewal of toxic symptoms.

A .  A .  E l d r i d g e .
In v e s tig a tio n  in to  th e  d is tr ib u tio n  of lead  in  

th e  o rg a n ism  on b a s is  of a  p h o to g ra p h ic  (rad io 
chem ical) m e th o d . S .  L o m h o l t  (J. Pharm . Exp. 
Ther., 1930, 40, 235—245).—A solution of lead 
chloride containing a  very small quantity  of the iso
topic radium-2) is injected subcutaneously into a 
suitable animal {e.g., a young mouse or rat). The 
tissues of the animal after death are fixed in alcohol 
and sectioned. A section of a particular organ is 
allowed to  remain in contact w ith a  photographic 
plate with a th in  gelatin coating for 1—20 days and 
the latter then developed. The degree of blackening 
of the p late gives a  measure of the radium -D and 
therefore of the lead present in the section. The 
lead is deposited largely in  the bones, to  some extent 
in the liver and in the kidney cortex, b u t very little 
in the medulla. Only a very small am ount is found 
in the brain. W. 0 . K e r m a c k .

P h a rm ac o lo g y  a n d  p h a rm a co -d y n a m ic s  of 
o in tm en ts . V I. U ng . h y d r. p ra ec . a lb . P h .G . 
[o in tm en t co n ta in in g  N H yH g-C lJ. C. M o x c o r p s  
(Arch. exp. P ath . Pharm.,“ 1930, 155, 51—69).— 
Only slight absorption through the skin occurs, 
chiefly by way of the hair follicles. The nature of 
the base of the ointm ent has little  effect on the 
rapidity of absorption of the mercury.

W . O. K ebmack.
T oxic  ac tion  of b a k in g -p o w d ers  co n ta in in g  

a lu m . A .  C e r i o t t i  (Rev. fac. cienc. quim. La Plata, 
1930, 6, 51—53).—The aluminium chloride formed 
in the gastric juice is no t precipitated by the alkaline 
pancreatic juice; the absorption of aluminium may 
lead to  displacement of iron in  organs such as the 
pancreas. C h e m i c a l  A b s t r a c t s .

D eco m p o sitio n  of am in o -ac id s  in  th e  a n im a l  
b o d y  in  p h o sp h o ru s  p o ison ing . J .  A r a t  (Acta 
Schol. Died. Kyoto, 1930, 1 2 , 445— 44S).—Increased 
excretion of nitrogen indicates increased breakdown 
of protein. A slight decrease in  the carbon dioxide 
output m ay indicate th a t the fa tty  acids produced 
by deamination of the ammo-acids are not oxidised, 
b u t stored as fa t. C h e m i c a l  A b s t r a c t s .

I ro n  co n ten t an d  re s is ta n c e  of th e  o rg a n ism  
to  h y d ro g en  cyanide an d  h y d ro g e n  su lp h id e .
F .  K e e s e b  (Arch. exp. Path . Pharm ., 1930, 1 5 6 , 
•^0 3-15).—Three groups of rabbits were fed on 
rice, greens, and greens together with ferrous chloride, 
respectively. The haemoglobin content of the blood, 
and the iron content of the  tissues of the animnlg 
in  the last group were increased as compared with the 
first. The th ird  group showed the smaller sus
ceptibility to  the toxic effects of s o d i u m  cyanide 
administered orally and of sodium sulphide sub
cutaneously, whilst the animals of group I I  were 
more resistant than  those of group I.

W .  0 .  K e r m a c k .
S alicy la tes. XIX . Q u estio n  of ac id o sis  fol

low ing  th e  a d m in is tra tio n  of sa licy la tes . C. C. 
J o h x s o x  ( J .  Amer. Med. Assoc., 1930, 9 4 , 784—789).

—Sodium or ammonium salicylate or acetylsalicylic 
acid, administered gastrically or hypodermically to 
dogs and cats, caused respiratory stimulation with 
depletion of the alkali reserve of the blood; the p a 
was unchanged, and acetone was not found in the 
urine. C h e m i c a l  A b s t r a c t s .

In fluence of o x id a tio n  an d  tis su e  re sp ira tio n  
on  th e  to x ic ity  of q u in o l on th e  f ro g ’s  m u scu l
a tu re . F . H i x t e r e g g e r  (Arch. exp. Path . Pharm., 
1930, 1 5 5 , 354—380).—The toxic action of quinol 
on the frog’s musculature is apparently due to  the 
formation of quinone, and conditions such as further 
oxidation or strong alkali which inactivate the latter 
reduce the toxicity of quinol. Manganous sulphate 
increases the toxicity independently of p B , presumably 
through its catalytic action in accelerating formation 
of quinone. The toxicity of quinol is not related to 
cell respiration. The muscles of animals treated 
w ith thyroxine, which has no action on the respiratory 
rate of in tact frog’s muscle, are abnormally sensitive 
to  quinol, probably as the result of increased per
meability of the cells. Lactic, pyruvic, and succinic 
acids reduce the toxicity of quinol, whilst sucrose 
has the opposite effect. Moderate stimulation of 
the muscle does not result in change of its sensitiveness 
to quinol, bu t complete exhaustion much increases 
it. The amount of quinol which disappears during 
perfusion of a limb is not affected by substances 
increasing cell permeability. W . O. K e r m a c k .

T ox ic  p ro p e rtie s  of e th y l p h th a la te . P.
B l i c k e x s d o r f e r  and L. T e m p l e t o x  (J. Amer. 
Pharm . Assoc., 1930, 1 9 ,  1179— 1181).—Ethyl 
phthalate, when injected intravenously into animals 
in doses of 0-25 c.c. per kg., m ay cause death by 
paralysis of the respiratory centre, bu t adm inistration 
to  rabbits, by means of a stomach-tube, in  doses of 
3 c.c. per kg. for eight successive days caused no 
abnormal after-effects. I t  is rapidly excreted by the 
kidney. Doses th a t are insufficient to  cause paralysis 
m ay cause convulsions. E. H. S h a r p l e s .

E ffect of p h lo rid z in  in to x ica tio n  on  th e  su g a r  
co n ten t of th e  aq ueous h u m o u r. W. T y c h o w s k i  
(Med. Doswiad., 1930,1 1 ,  331—343).—The sugar con
ten t of the aqueous humour of dogs rises during the 
first 20— 50 min. of phloridzin intoxication and then 
falls. R . T r h s z k o w s k i .

A ction  on th e  f ro g 's  h e a r t  of new  g lucosides 
iso la ted  fro m  D igita lis lanata. K .  W. M e r z  (Arch, 
exp. P ath . Pharm ., 1930,1 5 6 ,  277—289).—The phar
macological actions of lanata glucoside I  (lanadigin), 
I I ,  I I I ,  and IV  and the genins I, I I I ,  and IV  have been 
investigated. The following data  are g iven: lanadigin, 
C41H 660 17,4H ,0,m .p.245°, [«](?+33-3°; glucoside H I, 
C36H 560 i 4, m. p. 228—229°; glucoside IV, C42H 660 16, 
m. p. 195°, subsequently begins to  melt a t  225° after 
resolidifying, [a]j5 about -j-5-5° in  methyl alcohol.

W. 0 . K e r m a c k .
P h a rm ac o lo g ic a l a ssa y  of s tro p h a n th in  so lu 

tio n s . H . F a s c h i n g  (Arch. exp. Path. Pharm ., 1930, 
1 5 6 , 211—225).—A method for the assay of stro
phanthin employing the isolated R. temporaria heart 
is described. W. O. K e r m a c k .
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A ction of ro tenone on m am m als . D. E. 
B u c k i n g h a m  (Ind. Eng. Chem., 1930, 22, 1133— 
1134).—Rotenone administered by m outh in doses of 
4 grains to  sheep or pigs produced no visible effect. 
Dogs -were not affected by doses up to  1 grain per lb. 
body-weiglit. Derris extract when administered by 
mouth was likewise without effect. B. W. T o w n .

Blood-calcium  and -sugar, and opium  p rep a r
ations. H .  Z a h l e r  (Deut. med Woch., 1930, 
56, 522—523; Chem. Zentr., 1930, i, 3455).—Opium, 
“ pantopon,” morphine, and “ dilaudide ” in thera
peutic doses cause a rise in blood-sugar, which after
wards falls to  a subnormal value. W ith equal daily 
doses the effect on the blood-sugar begins to  vanish. 
The calcium metabolism appears to  be more closely 
associated with the sedative action of the opiate.

A. A. E l d r i d g e .
Effect of chronic injections of m orph ine on the  

n itrbgen  balance of dogs. N. P .  P y a t n i t z k i  and 
P. N. F e d o r o v  (Zhur. exp. Biol. Med., 1929, 11,
54—57).—The nitrogen balance of dogs is unaffected 
by chronic injections of 0-01—0-02 g. of morphine. 
Tolerance is rapidly developed. Subsequent omission 
of the injection produces a negative nitrogen balance.

C h e m i c a l  A b s t r a c t s .
Poisoning by the  seeds of the th o rn  apple 

( D a t u r a  s t r a m o n i u m ) .  A. S a r t o r i  (Chem.-Ztg., 
1930, 54, 890).—A fatal case of poisoning is recorded. 
Tests revealed the presence of atropine in the stomach 
and intestines. A. R. P o w e l l .

P harm acolog ical assay  of aconitine solutions. 
W. B r a n d t  (Arch. exp. Path. Pharm ., 1930, 156, 
203—210).—The characteristic action exerted in  the 
frog’s heart by aconitine in concentration of 
1/750,000— 1/1000,000 is used for the assay of aconite 
preparations. W. O. K e r m a c k .

E lim ination  of the chlorides and c itra tes  of 
b ism u th  and quinine. H. F. L e n o r m a n d  (J. 
Pharm. Chim., 1930, 12, [viii], 159— 168).—Insoluble 
salts of bismuth, as the double chloride of bismuth 
and quinine, and the basic carbonate, in suspension 
in oil, injected intramuscularly into the dog are found 
in the urine for a longer period th an  in the case of 
the more soluble double citrate. The iodobismuthate, 
although it is similar to the double chloride in insolu
bility and dissociation by water, behaves similarly to 
the double citrate as regards elimination. Of the 
bism uth introduced only 46—54% was recovered in 
the urine over a period of 30 days. In  the case of 
quinine the period of elimination is much shorter, bu t 
slower for the double chloride th an  for the double 
citrate. Of the quinine introduced 32—44% was 
recovered in the urine. W. J. B o y d .

[Pharm acology of] “ sym pato l.” G. K u s c h i n - 
s k y - (Arch. exp. Path. Pharm ., 1930,156,290—308).— 
The pharmacological action of “ sympatol ” (methyl- 
¡3-p-hydroxyphenyl-(3-hydroxyethylamine) has been 
investigated. Compared to  adrenaline the action of 
“ sym patol ” is more marked on the heart relative 
to  its action on the blood-vessels, whilst the ?a-isomer- 
ide has a more m arked action on the blood-vessels.

W .  O .  K e r m a c k .
Physiological action of 3 : 4-dihydroxyphenyl- 

am inom ethylcarbinol. R a y m o n d - H a m e t  (Compt.

rend., 1930, 191, S69—871).—The conclusion of B ar
ger and Dale (A., 1910, ii, 984) th a t 3 : 4-dihydroxy- 
phenylaminomethylcarbinol (arterenol) is somewhat 
more active than  adrenaline as a hypertensive agent 
is confirmed. As in the case of adrenaline, this action 
is sensitised by cocaine, but, whilst the action of 
adrenaline is neutralised by yohimbine, the action of 
“ arterenol,” in this respect resembling ephedrine, is 
unaffected. Unlike ephedrine in large doses, how
ever, “ arterenol,” even when administered in lethal 
quantities, does not show a hypotensive action.

T. H . M o r t o n .
Alloxan as an  oxidising agent for th io l g roups, 

as a capillary  poison, and as a convulsive poison. 
R. L a b e s  and H .  F r e i s b u r g e r  (Arch. exp. Path . 
Pharm ., 1930, 156, 226—252).—The toxic action of 
alloxan on the organism is correlated w ith (1) the 
tendency to  form the strongly acidic alloxanic acid 
so th a t the p¡¡ of the cells becomes unduly low, and
(2) the ease with which alloxan is reduced by thiol 
groups (e.g., cysteine). The formation of murexide 
in  the tissues of mice injected w ith alloxan has been 
demonstrated. W. O. K e r m a c k .

[Toxicity of] iodised and arsena ted  pyrid ine 
derivatives. IV. A. B i n z , C. R a t h , and K. 
J u n k m a n n  (Biochem. Z., 1930, 227, 200—204).—The 
toxicities of the relatively poisonous substances, pyrid
ine and 2-pyridone, and their less poisonous iodinatecl 
and arsenated derivatives are compared by in tra
venous injection into ra ts (cf. A., 1930, 1213). The 
toxicity of pyridine and 2-pyridone is of the same 
order. Substitution of an arsinic acid residue in 
position 5 or attachm ent of an acetic acid residue to 
the nitrogen atom considerably decreases the toxicity. 
Substitution of iodine in position 5 renders the
2-pyridone nucleus more toxic, bu t attachm ent also 
of an acetic acid residue to  the nitrogen atom gives a 
much less toxic derivative. The toxicity of the same 
amount of iodine in “ uroselectan ” (sodium salt of
5-iodo-2-pyridone-Ar-acetic acid), sodium iodide, 
“ selectan ” (5-iodo-2-pyridone), “ yatren ,” and “ ali- 
val ” is as 1 : 3-6 : 6-4 : 46-7 : 88.

P. W. C l u t t e r b u c k .
Sources of e rro r  in  forensic determ ination  of 

alcohol. L. K o h b e r g  (Deut. Z. ges. gerichtl. Med., 
1930, 15, 75—87; Chem. Zentr., 1930, i, 3470).—In  
diabetes the blood-alcohol is not appreciably above 
the normal value. Acetone m ust be tested for, and 
determined if necessary. In  uraemia the blood-alcohol 
value is usually below the normal. Chloral, arising 
from chloral hydrate, affects the value; carbon mon
oxide does not give rise to significant error. The 
post-mortal action of alcohol-oxidase can, in the 
absence of bacterial decomposition, be neglected. 
The effect of non-alcoholic beverages and various 
fruits on the blood-alcohol cannot be ignored.

A. A. E l d r i d g e .
Detoxication in  the an im al organ ism . I. 

D etoxication of “ avertin . ” H. W a e l s c h . II- 
G lutathione content of blood and  toxicity. H .  
W a e l s c h  and E. W e i n b e r g e r  (Arch. exp. Path. 
Pharm ., 1930, 156, 356—369, 370—376).—In  white 
mice anaesthetised by “ avertin ” (tribromoethyl 
alcohol), thiosulphate, eolldoial sulphur, cysteine, and
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“ detoxin ” (a commercial preparation of protein 
nature), but not sulphite or cystino, exert a protective 
action against the toxic effects of the anaesthetic.

II . During “ avertin ” anaesthesia, the glutathione 
content of the blood of m an and of the rabbit is 
decreased. The glutathione content of human blood 
is lowered by oral adm inistration of sodium phenyl- 
acetate (4 g.). This may be the result of the coupling 
of the phenylacetic acid with glutamic acid prior to 
excretion. W. 0 . K e r m a c k .

A d so rp tio n  an d  n a rco tic  action . H .  H .  K i n o , 
J. L. H a l l , A. C. A n d r e w s , and II. L. C o l e  (J. 
Pharm. Exp. Ther., 1930, 40, 275—289).—The surface 
tension of aqueous solutions of trional, tetronal, butyl- 
chloral hydrate, sulphonal, bromal hydrate, triacetin, 
diacetin, chloral hydrate, ethylurethane, monoacetin, 
mcthylurothane, and ethyl methyl carbamate have 
been measured (1) a t a w ater-air interface, (2) a t a 
water-paraffin interface, and (3) a t a water-parafiin 
solution of lecithin interface. No general relationship 
was found between the adsorption a t the water-air 
interface and narcotic action of the compound 
measured by its liminal value except in homologous 
series. The adsorption curves referring to  the w ater- 
paraffin solution of lecithin surface are with certain 
narcotics somewhat irregular, which m ay bo the result 
of chemical reaction in the surface layer between the 
narcotic and the adsorbed lecithin. W ith a few 
exceptions capable of explanation, there is a strong 
relationship between the narcotic action and the 
adsorption a t the pure paraffin-water interface, the 
magnitude of adsorption increasing as the liminal 
value decreases. A similar though not quite so 
definite relationship is found between narcotic action 
and adsorption a t a water-paraffin solution of lecithin 
interface. W. 0 . K e r m a c k .

T oxico logy  of local anaesthetics. G. T a u b - 
m a n n  and G. J u n g  (Arch. exp. Path. Pharm ., 1930, 
156, 18—25).—The toxicity of a 1% novocaine solu
tion is approximately doubled by the addition of
2-5 mg. of adrenaline per 100 c.c. The use of freshly 
prepared novocaine solutions containing 0-4% of 
potassium sulphate and 0-0005% of adrenaline is 
recommended. W. O. K e r m a c k .

P hysio logy  of p y rim id in e s . II I . In te rm e d i
a ry  m e ta b o lism  of u ra c il. L .  R .  C e r e c e d o  (J. 
Biol. Chem., 1930, 88, 695—700).—Administration of 
fsobarbituric acid and of ¿•sodialuric acid to dogs by 
mouth causes an increase in the amount of urea 
excreted and a decrease in the inorganic sulphates. 
I t  is concluded th a t these compounds are partly 
oxidised to  urea and some unknown carbon compound 
and partly  excreted as ethereal sulphates. I t  is 
suggested th a t they form intermediate steps in the 
oxidation of uracil in the body. W. O. K e r m a c k .

R eduction  of o sm otic  p re s su re  in  s e ru m  by 
n a rco tic s  an d  hypno tics. M. R. B o n s m a n n  and
B .  B r u n e l l i  (Arch. exp. Path. Pharm., 1930, 156, 
125— 130).—The colloidal osmotic pressure of the 
blood-serum of the dog is reduced by 78—184 mm. 
of water by the adm inistration of various narcotics, 
e.g., “ luminal,” ether, chloral hydrate, and “ panto
pon,” without any corresponding fall in the concen

tration of serum-protcin. The lowered osmotic pres
sure coincides with a reduced urinary flow.

W. O. K e r m a c k .
C h lo ro fo rm  co n ten t in  v ario u s  tis su e s  d u rin g  

anaesthesia  an d  i ts  re la tio n sh ip  to  th eo rie s  of 
n a rco sis . J . L. M c C o l l u m  (J. Pharm. Exp. Ther., 
1930, 40, 305—325).—The solubility of chloroform in 
water a t 37-5° is 1 g. per 100 c.c. The partition 
coefficient of chloroform between olive oil and water 
a t 37-5° is 110. The chloroform content of the tissues 
of dogs subm itted for various poriods to chloroform 
anaesthesia has been determined as well as the 
lipin and water content of various tissues. Corpuscles 
contain more chloroform than does plasma, the excess 
being more than can be accounted for by their greater 
lipoidal content. Anaesthesia is produced when the 
brain cells contain about half the amount of chloro
form th a t they can contain without the death of the 
animal. The passage of chloroform into the brain 
cells is progressive. Tho results do not support the 
Meyor-Overton theory of anaesthesia.

W. O. K e r m a c k .
R eduction  of o x id a tio n  d u rin g  e th e r  n a rco s is . 

H. Fuss and E. D e r r a  (Arch. exp. Path. Pharm., 
1930, 156, 64—84).—In dogs anaesthetised by the 
ether drop method, tho oxygen content of the arterial 
blood is considerably below normal and the lactic 
acid content is increased. When the ether-air method 
is used the oxygen content is slightly below the 
normal and the lactic acid content is slightly raised. 
With the ether-oxygen method the oxygon content 
is increased and tho lactic acid content is not above 
normal. In  all cases the haemoglobin content is 
increased. The increase of lactic acid in the blood 
during ether narcosis appears to  be related to tho 
degree of oxygen unsaturation. W. O. K e r m a c k .

E ffect of e th e r  anaesthesia  an d  shock  on blood- 
ca lc ium . W. C. E m e r so n  (J. Lab. Clin. Med., 1928, 
14, 195—200).—Ether anaesthesia and asphyxia are 
followed by an increase (18 or 20%, respectively) 
in the serum-calcium; following anaesthesia with 
hyperventilation the serum-calcium decreases slightly. 
Shock has no effect on the serum-calcium.

C h e m i c a l  A b s t r a c t s .
D iu re tin  hyperg lycsem ia in  ca ts . I. F u j i  

(Tohoku J . Exp. Med., 1930,15, 285—323).—Diuretin 
administered subcutaneously to cats (0-35—0-5 g. per 
kg.) caused immediate hyperglycaemia with two 
maxima; during this period food caused marked 
alimentary hyperglycaemia. Section of the splanchnic 
nerves and semilunar ganglia prevented the primary 
hyperglycaemia. Glycosuria appears during the second 
phase. The urine contains salicylic acid.

C h e m i c a l  A b s t r a c t s .
S en sitiv en ess  of w h ite  m ice  to  po isons a fte r 

tr e a tm e n t  w ith  “ ca seo san ,” “ su fro g e l,’’ an d  
alcohol. H. V o l l m e r  (Arch. exp. Path. Pharm., 
1930, 155, 160—184).—White mice are less sonsitivo 
to the action of alcohol if “ caseosan ” has been 
administered 2—7 days previously. They are not 
protected against morphine, colchicine, or quinol. 
“ Sufrogel ” does not protect against alcohol. R e
peated daily administration of alcohol usually results 
in a decrease in sensitiveness only on the fourth and
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f i f th  d a y s , a f t e r  w h ic h  th e  se n s itiv e n e ss  is  g r e a te r  
t h a n  n o rm a l. W. 0 . K e r m a c k .

S en sitiv en ess  of w h ite  m ice  to  p o iso n s a f te r  
t r e a tm e n t  w ith  su b s tan ces  in c re a s in g  ox idation .
H. V o l l m e r  and C. B u c h h o l z  (Arch. exp. Path. 
Pliarm., 1930, 155, 1S5—218).—Previous adminis
tration  to  white mice of various compounds likely to  
increase the rate of oxidation in  the organism 
(thyroxine, sodium lactate, dextrose, and methylene- 
blue) reduces their sensitiveness to the narcotic effects 
of alcohol, bu t increases it  to  the toxic effects of 
quinol and colchicine. Their sensitiveness to  mor
phine is not influenced by adm inistration of thyroxine 
nor did sodium succinate have any action in this 
respect. W. 0 . K e r m a c k .

In c rea se  of o x id a tio n  an d  a lte ra tio n  of sen s i
tiveness to  p o iso n s of w h ite  m ice  by  ir ra d ia tio n .
H. V o l l m e r  and J . B e h r  (Arch. exp. Path. Phann., 
1930, 155, 219—247).—When white mice are irra
diated with an Osram-vitalux or with a quartz - 
mercury lamp then' sensitiveness is decreased to  the 
toxic effects of alcohol bu t increased to  quinol and 
colchichine. Their sensitiveness to  morplnno is un 
altered. Application of the method of Lipschitz to 
the tissues of irradiated ra ts  indicates an  increase of 
the oxido-reductive mechanism.

W. 0 .  K e r m a c k .
In fluence of i r ra d ia t io n  on th e  sen s itiv en ess  

of w h ite  m ice  to  po isons. 0 . R i e s s e r  and A. 
H a d r o s s e k  (Arch. oxp. Path . Pharm ., 1930, 155, 
139— 159).—By irradiation of white mice or rats with 
an Osram-vitalux lamp, they are protected against 
narcotic doses of ethyl alcohol, the ultra-violet rays 
being those responsible for the action. The animals 
could not be protected against the narcotic action of 
chloral hydrate or paraldehyde by irradiation suffi
cient to  protect against ethyl alcohol, nor could they 
be protected against the lethal action of acetonitrile, 
morphine, hydrogen sulphide, or tetanus toxin.

W. 0 . K e r m a c k .
D iffe ren tia l ac tio n  of X -ray s on tis su e , g ro w th , 

an d  v ita lity . I. II . B io log ica l re a c tio n  in  r e 
la tio n  to  “  a n ta g o n is m ."  II I . B io log ica l re a c 
tio n  in  re la tio n  to  a rea . IV. B io log ica l re ac tio n  
in  re la tio n  to  tim e . W . M o p p e t t  (Proc. Roy. Soc., 
1929, B , 105, 402—421; 1930, B , 107, 293—301, 
302—307, 308—312).—I. Histological observations of 
the reaction of the allantoic membrane of the embryo 
chick to  X-rays are described. A trophy and hyper
trophy of a particular tissue are associated w ith 
definite wave-length bands. The maximum destruc
tion is observed a t 0-5 A. in 1*25 hrs., whilst growth 
is stim ulated by exposure for 0'5 hr. to  the same 
radiation. Neutralisation of biological action (“ an ta 
gonism ” ) occurs with mixed radiation. I t  is sug
gested, in view of the magnitude of effective wave
lengths, th a t biological changes are due to  atomic 
ionisation.

I I .  Further experimental confirmation of “ an ta
gonism.” Atrophy by normally effective diffracted 
X-rays is also prevented by prior exposure to  direct 
radiation.

H I. The threshold dose of X-radiation for a reaction 
varies as the area of tissue irradiated. This is ex

plained by  summation of stimuli from adjacent parts 
so th a t the threshold dose is inversely proportional 
to  the square of the area when the area is small.

IV. The inverse relationship between threshold doso 
and time of exposure is modified by atomic changes 
and biological repair. Mouse skin is more resistant 
to  X-rays than  is the allantoic membrane.

A. Co h e n .
E ffect of d ia th e rm y  on s e ru m -p ro te in  concen

tr a t io n  an d  frac tio n s  of h u m a n  se ru m . H . 
H ir s c h  (Arch. exp. Path . Pharm ., 1930, 1 5 6 , 346— 
355).—Application of diatherm y of short duration 
results in a decrease of the concentration of serum- 
protein with an increase in the globulin-albumin 
ratio  and a decrease in the viscosity.

W. O. K e r m a c k .
A new  enzym ic o x id a tio n  (m etaox idase).

I. B oas (Biochcm. Z., 1930, 227, 135—139).—P lant 
juices contain an  extremely thermolabile substance 
which gives with an alcoholic solution of benzidine 
and guaiacum a rose-red and a deep blue colour, 
respectively, the pigments being extractable with 
amyl alcohol, ether, and chloroform. This substance 
is designated metaoxidase, b u t i t  is not decided whether 
i t  is a new enzyme or one of the group of phenolases. 
I t  is present exclusively in  plant foods and is entirely 
absent from animal foods (flesh, fish, milk, eggs). 
M arket vegetables are poor, b u t fruits, especially 
stone fruits, and mushrooms are very rich in m eta
oxidase. M arket vegetables, on the other hand, are 
rich in peroxidase. Whereas treatm ent of p lant 
juice with 3% hydrogen peroxide for 24 hrs. does not 
decrease the peroxidase and oxidase action of the 
juice, the metaoxidase is completely destroyed. 
Metaoxidase is not identical with tyrosinase and is 
rapidly destroyed by the action of gastric juice.

P. W. Cl t jt t e r b u c k .
A ction of ad en o sin em o n o p h o sp h o ric  ac id s  an d  

ad en o sin e trip h o sp h o ric  ac id  on  d eh y d ro g en 
a tio n  p ro c esses  in d u ced  b y  p la n t  a n d  a n im a l 
enzym es. H . J .  D e u t i c k e  (Z. physiol. Chem., 1930, 
1 9 2 ,  193—216).—The dehydrogenase prepared from 
the seeds of Corchorus capsularis was studied by means 
of the Thunberg technique. The hexosediphosphoric 
acid from muscle and th a t from yeast behaved 
similarly in  accelerating methylene-blue reduction. 
The reduction in  presence of boiled muscle extract 
is principally due to  adenosinetriphosphoric acid. 
Muscle-adenylic acid, which is inactive alone, in  low 
concentration accelerates reduction after addition of 
hexosediphosphate and especially of monophosphate, 
bu t does not affect the ra te  of decolorisation produced 
by adenosinetriphosphate. In  higher concentrations 
it  has an  inhibiting effect. Inhibition is produced by 
yeast-adenylic acid a t all concentrations. Dehydro
genase preparations from muscle are also stimulated 
by adenosinetriphosphoric acid and to  a smaller degree 
by hexosediphosphoric acid. Muscle-adenylic acid 
alone (but not yeast-adenylic acid), inosic acid, and 
its corresponding pentosephosphorie acid stim ulate the 
muscle enzyme. J . H . B i r k i n s h a w .

D e h y d ro g en a tin g  p o w er of ce rea l seed s in 
p re se n c e  of p la n t  ac id s  a n d  p u r in e s  a s  hyd ro g en  
d o n a to rs . A. F odor  and L. F r a n k e n t h a l  (Bio-
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chem. Z., 1930, 225, 417—425).—The dcliydrogon- 
ating actions of wheat, barley, and oats were compared. 
E xtracts of the flour showed only self-dehydrogen- 
ation and dehydrogenation of added donators in 
presence of boiled yeast juico. Boiled pea juice a t 
high concentrations has an activating cSect on wheat 
and barley extracts. W ith wheat, strong self
dehydrogenation occurs. Potassium malate, which 
hastens dehydrogenation in  presenco of boiled yeast 
juice, here acts as an  inhibitor. W ith wheat, in 
presence of yeast juice, form ate, malate, and purines 
are most active in stim ulating dehydrogenation; with 
barley, citrate, pyruvate, malate, purines, and 
especially oxala te ; with oats, pyruvate, oxalate, and 
especially malate. Phosphate inhibits the action of 
wheat, bu t favours th a t of barley and oat oxtracts.

J .  H. B i r k i n s h a w .
A c t i v e  g r o u p  o f  l i v e r - c a t a l a s e .  K .  Z e i l e  and

H. H e l l s t r o m  (Z. physiol. Chem., 1930, 192, 171— 
192).—Purified extracts of horse’s liver showing high 
catalase activity  contained a  porphyrin-iron complex, 
characterised by its  specific absorption bands, 029, 
540, and 500 mg. The enzymic activ ity  was directly 
proportional to the am ount of iron-porphyrin present 
in the preparation. The complex yields dissociable 
hydrocyanic acid and hydrogen sulphide com pounds; 
tho inhibition of the catalase action by these poisons 
is thus explained. The dissociation constant of the 
hydrocyanic acid compound, about 8 x l(H , confirms 
the value of the dissociation constant for catalase- 
hydrocyanic acid obtained from the kinetics of tho 
reaction. J .  H .  B i r k i n s h a w .

M ech an ism  of enzym e reac tio n s . I. In fluence 
of h y d ro g en -io n  co n c en tra tio n  on  th e  ac tio n  of 
liv e r-e s te rase . H. G. K . W e s t e n b r i n k  and H. M. 
R o m i j n . II . H y d ro ly sis  of a  m ix tu re  of tw o 
e s te rs  b y  liv e r-e s te ra se . H. G. K. W e s t e n b r i n k  
(Arch. N orland . Physiol., 1930, 15, 529—537, 538— 
544).—I. The action of liver-esterase on tho monocthyl 
esters of the homologous series of dibasic aliphatic 
acids (oxalic to  sebacic) a t  various p a values of tho 
reaction m ixture was investigated. The optimum p a 
progressively increases from 5-6 to  7-3 as the series 
is ascended. No relation exists between the p a-  
activity and p u-ionisation curves for any of the acids; 
hence the p ir-activ ity  curves for these substrates are 
determined merely by their structure.

II . In  the action of liver-esterase on a m ixture of 
the monoethyl esters of sebacic and azelaic acids tho 
enzyme is divided between the substrates and con
sequently the reaction velocity lies between those 
observed for the separate reactions. The results are 
contrasted with those obtained by Northrop (A., 1922, 
i, 093) on the hydrolysis of proteins by trypsin.

. . .  _ F . O . H o w i t t .
S u scep tib ility  of v a r io u s  su g a rs  to  fe rm e n ta tio n  

b y  r a t ’s l i v e r : i ts  dependence on tb e  s ta te  
of n o u r ish m e n t of tb e  a n im a l a n d  on tb e  
tim e  of y ea r. O . R o s e n t h a l  (Biochem. Z . ,  1 9 3 0 ,  
227, 3o4 384).—Tho fermentation of laevulose, 
glyceraldehydo, and dihydroxyacetone, bu t not th a t of 
glycogen, sucrose, maltose, lactose, galactose, mannose, 
dextrose, and hexosediphosphoric esters, is greatly 
accelerated by the presence of liver tissue from ra ts

which have been sufficiently fed. Tho liver tissue 
from fasting ra ts has only a slight accelerating effect, 
and oven amongst tissues from the other ra ts vide 
differences in accelerating power occur according to 
tho compound , concerned and to tho time of year a t 
which the ra ts aro used. The differences in tho 
behaviour of tho various tissues aro attributed to 
variations in their content of a fermentation activator. 
The rate of dismutation of mothylglyoxal by tho tissues 
is about four times as great as tho maximum ra te  of 
fermentation of laovuloso or of glyceraldehydo and is 
almost independent of the state of nourishment of tho 
rats and of tho time of year a t which thoy aro used. 
I t  is supposed tha t the am ount of activator in tho tissuo 
is always sufficient to accelerate this dismutation, but 
only sometimes sufficient for acceleration of tho other 
fermentations. W. M c C a r t n e y .

In te s tin a l nucleo tidase . P. A. L e v e n e  and 
R. T. D i l l o n  (J. Biol. Chom., 1930, 88, 753—709).— 
Tho action of intestinal nucleotidase on tho following 
compounds has been studied a t p a S'G—8-7 : glycoryl 
phosphate, hoxosomonophosphato from a- and from 
p-diisopropylidencfructoso, Neubcrg’s monophosphate, 
hoxosediphosphate and its inothylglucosidc, hoxoso
monophosphato from mono- and from di-isopropyl id- 
encglucosc, adenylic acid.inosic acid, uridinephosphoric 
acid, yeast-nuclcic acid, and thymus-nucleic acid. Tho 
nucleotides aro hydrolysed almost as rapidly as aro tho 
sugar esters, but tho nucloic acids aro acted on much 
more slowly. Uridinephosphoric acid is more rapidly 
hydrolysed than  is adenylic acid and the latter moro 
rapidly than  inosio acid. Thymus-nucleic acid is 
sometimes more resistant than  yeast-nucleic acid. 
The rates of hydrolysis of hoxosediphosphato and 
its methylglucosido are exactly tho samo. Different 
samples of enzyme prepared by precipitation from a 
solution with acetone usually hydrolysed a standard 
glycerophosphate solution a t approximately tho samo 
rates and showed a constant parallelism in their 
capacity for hydrolysing both nucleotide and thymus- 
nucleic acid, bu t one samplo behaved exceptionally. 
Tho use of magnesium to romovo phosphate ions 
formed in the reaction was not advantageous.

W. O . K e r m a c k .
D estru c tio n , in  th e  seed  of Soja h ispida, of one 

enzym e w ith o u t su p p re ss io n  of ac tiv ity  of tw o 
o th ers . R . F o s s e ,  A. B r u n e l ,  P. d e  G r a e v e ,  
P. 15.T h o m a s ,and J .  S a r a z i n  (Compt.rcnd., 1930,191, 
1025— 1028).—By heating an aqueous extract of 
ground soya beans for 30 min. a t  78°, kcoping this for 
24 hrs. a t 0°, and centrifuging, the activity of uricaso 
is completely destroyed, whilst th a t of urease and 
allantoinaso is unimpaired. Tho samo result is 
obtained by drying the beans themselves in a vacuum 
over calcium cliloride (tho water content falling from
13-1% to 6-9%), and keeping them in scaled tubes at 
S2° for 50 hrs. C. W. SnorrEE.

B asic  p ro cesses  of th e  A b d erh ald en  reac tio n .
E .  A b d e r h a l d e n  and S . B h a d z e  (Fermontforsch., 
1930, 12, 129—179).—A general exposition and 
confirmation. J . H. B iR K iN S irA W .

A p p earan ce  of tb e  A b d erh a ld en  re ac tio n  a f te r  
p a re n te ra l  a d m in is tra tio n  of tb e  p itu ita ry  p re 
p a ra tio n  “  p ra e h o rm o n e ,"  an d  of th e  o v a rian
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h o rm o n e  “ fo llicu lin ."  E. A b d e r h a l d e n  and 3- 
B u a d z e  (Fermentforsch., 1930,12, 262—272).—After 
injection of praehormone or folliculin castrated 
animals gave the Abderhalden reaction with ovarian 
tissue. J . H. B i r k i n s h a w .

A ctiv a tio n  of ca th e p s in  an d  p ap a in . E. W a l d - 
s c h m id t -L e it z  and A. P u r r  (Naturwiss., 1930, 1 8 , 
952—953).—The action of papain on gelatin, purified 
by a process including treatm ent with potassium 
cyanide, in presence of citrate buffer incubated a t 
30°, with and without the addition of hydrocyanic 
acid or of a thiol compound (e.g. glutathione), was 
investigated. The presence of the activator resulted 
in an increased amino-nitrogen production in both 
cases. Hence the authors conclude th a t the question 
of whether catheptic activation (W illstatter and 
Bamann, A., 1929, 354) depends on a reaction of 
activator with enzjune or on a complex formation 
with inhibitory metals (Krebs, A., 1930, 957) is still 
unsettled. " F. 0 . H o w it t .

D e te rm in a tio n  of p ep tic  ac tiv ity  : th e  G ates 
m e th o d  of p ro teo ly tic  t i tra tio n . A. G il m a n  and
G. R. C o w g ir l  (J. Biol. Chem., 1930, 88, 743—752).— 
The pepsin solution adjusted to a determined p a value 
is allowed to act a t 25° on the gelatin film of a photo
graphic plate containing reduced silver and so arranged 
th a t as the gelatin is digested, the liberated silver 
particles fall to the bottom of the fluid and so do not 
interfere with the continuation of the reaction. After 
a suitable interval the opacity of the remaining 
gelatin film is measured in a colorimeter, comparison 
being made with a suspension of silver obtained by 
dissolving away the gelatin of a reduced film. The 
loss in opacity of the film is a measure of the activity  
of the pepsin. The method is very satisfactory and 
requires only small quantities (0-5 c.c.) of pepsin 
solution. W. O. K e r m a c k .

[C oncen tra tion  of p ep s in  an d  ch e m is try  of i ts  
ac tio n .] B. L u s t i g  (Biochem. Z., 1930, 227, 385).— 
The differences between individual results calculated 
according to the method of Smorodincev and Adova 
(A., 1930,1475) do not correspond with the differences 
in the activities of the samples of pepsin used. I t  is 
the changes which the amino- and carboxyl groups 
undergo and not their amount or ratio  which are 
im portant for the action of pepsin.

W . M cCa r t n e y .
C ap ab ility  of d ilu te  a lk a li h y d ro x id e , e rep s in , 

an d  try p s in -k in a se  fo r  h y d ro ly s in g  th e  CO-NH 
lin k in g  in  p o lypep tides an d  re la te d  com p o u n d s 
in  w h ich  tlie  am in o - an d  ca rb o x y l g ro u p s  a re  
v a r io u s ly  su b s titu ted . E. A b d e r h a l d e n  and E. 
R ie s z  (Fermentforsch., 1930, 1 2 , ISO—222).—A 
number of widely varying substrates were prepared, 
usually by condensing the requisite chloride w ith the 
amino-acid : p-cresoldisulphonyl-d\-leucylglycine, in. p. 
140°; m-cresoldi(sulphonyl-dl-!eucine)mono(sulphonyl- 
d l-leucylglycine), m. p. 117—120°, from m-cresol- 
t risulphomd chloride and if/-leucylglycine methyl ester; 
m-crcsoltrisidphonyl-d\-leucine ethyl ester, m. p. about 
60°, yielding with A-sodium hydroxide m-cresol tri- 
sidphonyl-dl-leucinSfm. p. (indef.) SO— 120°; o-cresoldi- 
sulphonylglycine, m. p. 128°; m-carboxybenzenesul- 
phonylglycine, m. p. 178°; m-carboxybcnzenesul-

phonyl-dl-leucine, m. p. 187°; m-carboxybenzenesul- 
phonyl-d\-leucylglycine, m. p. 190°; di(ethanesul- 
phonyl-dd-leucylyliketopipierazine, m. p. 140°, from 
ethanesulphonyl chloride and ¿/-leucylglycine; a 
compound, Cj^H^ObNjS, m. p. 117°, from [3-bromo- 
ethanesulphonyl chloride and leucylglycine methyl 
ester; benzoylglycylaspartic acid, m. p. 191°; o- 
nitrophenylthiolglycine ethyl ester, m. p. S30; o-nitro- 
phenylthiol-dl-leucine ethyl ester, m. p. 90°; o-nitro-p- 
chlorophenylthiol-dd-deucine ethyl ester, m. p. 99°;
o-nitro-p-chlorophcnylthiol-dl-leucylglycine, m. p. 128— 
130° (methyl ester, m. p. 97— 100°); dichlorodinitro- 
phenylthiol oxide, sinters a t 115°, decomp, a t high 
tem p .; o-nitro-p-chlorophenylthiol-dl-leucine, m. p. 
126°; phenyl-dl-leucylglycine, m. p. 139°; dinitro- 
phcnyl-dl-leucylglycine, m. p. 150—152°; 2 :4 -dinitro- 
plienylcystine, m. p. 156°, from l-chloro-2 : 4-dinitro- 
benzene and cysteine hydrochloride; p-aminobenzoyl- 
d l-leucylglycine, m. p. above 250°, from p-amino- 
benzoyl chloride, m. p. 31°, which readily forms p- 
aminobenzoyl-p-aminobenzoic acid, m. p. above 300° 
(decomp.); p-aminobenzoyl-dl-leucylglycine methyl 
ester, m. p. 60°; o-chlorobenzoyl-dl-leucylglycine, 
m. p. 208—210°; o-nitrobenzoyl-dX-leucylglycine, 
m. p. 231°; o-nitrobenzoyl-dl-leucine, m. p. 145°, 
yielding on reduction o-aminobenzoyl-dd-leucine 
anhydride, m. p. 255°; o-nitrobenzoylglycine, m. p. 
190°, yielding on reduction o-aminobenzoylglycine 
anhydride, m. p. 320° (decomp.); dl-a-frromoiso- 
hexoyl-o-ami?iobenzoic acid, m. p. 110°, yielding on 
animation leucyl-o-aminobenzoic anhydride, m. p. 
185° (hydrochloride, decomp. 215—220°), which on 
m ethylation gives a monomethylimide, m. p. 105°; 
a-hydroxyisohexoyl-o-aminobenzoic acid, m. p. 146°; 
chloroacetyl-d\-leucyl-o-aminobenzoic acid, m. p. 176°; 
chloroacetyl-o-aminobenzoic acid, m. p. 185°; glycyl-o- 
aminobenzoic acid, m. p. 215—220° (decomp.); dl-a- 
bromoisohexoyl-p-aminobenzoic acid, m. p. 173°; 
dl-leucyl-p-aminobenzoic acid, m. p. 220° (by-product, 
u-hydroxijniohexoyl-p-aminobenzoic acid, m. p. 193— 
195°); chloroacetyl-dl-leucyl-p-aminobenzoic acid, m. p. 
217°; toluencsulphonchloroacetamide, m. p. 88—89°; 
~N-glycyltoluenesulpho7iamide, m. p. 207°; N-a-fcromo- 
isohezoylglycyl-p-toluenesidphonamide, m. p. 137°; 
m -carboxybenzenesulphonchloroacetamide, m. p. 212° 
(decomp.), giving '¡H-d\-a.-bromoisohexoylglycyl-vo.- 
carboxybenzencsulphonamide, m. p. 174°; dichlorodi- 
acetim ide; diglycineimide; ~i$-chloroacetylbcnzamide, 
m. p. 157°; chloroacetylcarbamide; dl-leucyltaurine, 
in. p. 285°.

Various factors such as valency, position of entry 
of the substituent, strength of the acidity or basicity 
of the substituent, and polysubstitution exert an 
effect on the ease of hydrolysis of the COvNH linking 
by dilute alkali hydroxide. J . H . B i r k i n s h a w .

R em oval of h a lo g en  b y  d ilu te  a lk a li from  
s te re o iso m e ric  h a lo g en o acy lam in o -ac id s  and 
th e ir  b eh av io u r to w a rd s  e re p s in  an d  try p s in - 
k in ase . E. A b d e r h a l d e n  and F. S c h w e i t z e r  
(Fermentforsch., 1930, 12, 231—243).—¿/-Norvaline 
was separated into optically active components by 
formylation and crystallisation of the brucine salt. 
1 -Norvaline, m. p. 300° (uncorr.), [a]“  —5-08°, with 
bromoacetyl bromide furnished bromoacetyl-\-nor-
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valine, m. p. 92°, [a]]? -|-9-20°. Likewise thero were 
prepared bro?noacetyl-d-norvalme, m. p. 95°, [a]“ 
-8 -6 ° ;  1-a.-bromopropionyl-1-norvaline, m. p. 110°, 
[a]'n —9-0°; l-a.-bramopropionyl-d-norvali?ie, m. p. 
105°, [a]“ —18°; d-aL-bromopropionyl-d-norvaline, 
[“]]> + 8 -5 ° ; d-ai-bromopropionyl-l-norvaline, [a]“
+  15°; racemaie A  of ¿/-a-bromopropionyd-dZ-leucine, 
m. p. 149—150° (corr.); racemate B , m. p. 118—119°; 
raccmate A  of dl-a-bromoisohexoyl-dl-valine, m. p. 
173—174° (uncorr., decom p.); racemate B, m. p. 125— 
126°. Dilute alkali hydroxide removes bromine 
much more rapidly from d-a-bromopropionyl-d-nor- 
valine and from Z-a-bromopropionyl-Z-norvaline than  
from the l-d- and d-Z-compounds. Racemate A (cf. 
A., 1930, 816) behaves like the first pair and racemate 
B like the second pair of compounds. Of the race- 
mates from dZ-a-bromopropionyl-dZ-leucine, A is 
hydrolysed more, slowly th an  B. Trypsin-kinase 
hydrolyses A more rapidly than  B. Of the racemates 
from a-bromoisohexoylvaline the halogen is removed 
more rapidly from A th an  from B. Trypsin-kinase 
did not attack  either racemate. Erepsin hydrolysed 
none of the substrates. J .  H. B i i i k i n s i i a a v .

H om ogene ity  of e rep s in . E. A b d e r h a l d e n  and
E. v o n  E h r e n w a l l  (Fermentforsch., 1930, 12, 223— 
230).—Erepsin completely free from trypsin hydrolyses 
chloroacetyl-d-alanine and chloroacetyl-dZ-leucine, but 
not chloroacetyl-Z-tyrosine. Trypsin-kinase hydrolyses 
chloroacetyl-Z-tyrosine and chloroacetyl-dZ-leucine, bu t 
not chloroacetyl-d-alanine. Trypsin-kinase solutions 
which originally did not hydrolyse leueylglyeine gain 
this power on keeping. J . H. B ir k in s h a w .

O x id a tio n -red u c tio n . B re w e rs ’ y east. R.
F a b r e  and H. S im o n n e t  (Compt. rend., 1930, 191, 
1075—1077).—The conclusion previously reached 
(A., 1930, 949) th a t reducing sulphur compounds are 
extracted from rabbits’ liver by R inger’s solution only- 
after the tissue has been lulled is confirmed by a 
similar investigation with brewers’ yeast. A centri
fuged aqueous extract of fresh yeast gives no reaction 
with ammoniacal nitroprusside, bu t a strong positive 
reaction is obtained when the extraction is carried out 
in an atmosphere of chloroform. Desiccation of the 
yeast over phosphoric oxide in a vacuum causes a 
progressive increase in the amount of reducing sulphur 
compounds extracted by water. The aqueous extract 
of desiccated yeast reduces cystine. J . W. B a k e r .

P o rp h y rin  of co m p o n en t c of cy to ch ro m e : 
re la tionsh ip  to  o th e r  p o rp h y r in s . R . H il l  and
D. K e il in  (Proc. Roy. Soc., 1930, B, 107, 286— 
292).—Methods of preparing two different porphyrins 
from the c component of cytochrome from bakers’ 
yeast are described. Treatm ent of the c component 
with hydrogen bromide and acetic acid yields hsema- 
toporphyrin identical in solubility and absorption 
spectrum with ordinary hsematoporphyrin. Both are 
convertible into protoporphyrin, and the facts support 
the view th a t cytochrome is derived from proto- 
hasmatin in yeast cells. Under the action of hydrogen 
chloride and sulphur dioxide, the c component yields 
“porphyrin-c,” insoluble in ether, acetic acid, or chloro
form. This shows absorption bands a t 6230, 5975, 
5675, 5354, and 5000 A. in pyridine, whilst the bands 
for a solution in M-hydrochloric acid are a t 5970 and

5520 A. _ I ts  copper compound in pyridine shows 
absorption a t 5648 and 5298 A ., and the pyridine- 
hæmochromogen prepared from it is indistinguishable 
in  absorption spectra from the c component in aqueous 
pyridine, exhibiting bands a t  5498 and 5212 A.

A. Co h e n .
A rb itra r i ly  in fluenced  a sy m m e tr ic  cleavage 

of d i-b o rn eo lp h o sp h o ric  ac id  by  y eas t- an d  ta k a -  
p h o sp h a tase . M. K u r o y a  (Biochem. Z., 1930, 
225, 452—463).—The borneol eliminated from dl- 
borneolphosphoric acid by yeast- or taka-phosphatase 
was lævorotatory for a 50% fission and dextrorotatory 
for a higher degree of hydrolysis. Addition of 
strychnine in the taka-phosphatase hydrolysis lowered 
the activity  of the borneol produced and only lævo- 
rotation was observed. W ith yeast-phosphatase the 
alkaloid also lowered the rotation of the borneol 
obtained, and in the case of advanced hydrolysis 
reversed the rotation as compared with the alkaloid- 
free substrate. J . H. B e r k in sh a w .

D etection  an d  in ten s ity  of m ito g en e tic  r a d i
a tion . I. H . S c h r e ib e r  and W. F r ie d r ic h  (Bio
chem. Z., 1930, 227, 386—400).—A ttem pts to detect 
mitogenetic radiation from germinating yeast cultures 
(Saccharomyces ellipsoideus) by a modification of the 
method of Elster and Geitel (Physikal. Z., 1916, 17, 
268) were unsuccessful. Since the sensitivity7 of the 
apparatus used was known, some conclusions could be 
reached as to the behaviour which the radiation, if it  
occurs a t all, m ust exhibit. W. McCa r t n e y .

E ffect of io n ised  a i r  on ra te  of re s p ira tio n  of 
fungi. S . R. v a n  A. d e  B o er  (Ann. Bot., 
1930, 44, 9S9—999).—No effect was observed with 
Phycomyces Blahesleeanus and Polyporus destructor.

\  F . O. H o w it t .
R eso rp tio n  of am m o n iaca l an d  n itra te -n itro -  

gen  by  A sp erg illu s  oryzœ . T. S a k a m u r a  (Planta, 
[Z. wiss. Biol.], 1930, 11, 765—813).—In  culture 
solutions containing ammonium salts and nitrates A. 
oryzce m ay assimilate either form of nitrogen pre
ferentially or both simultaneously7. When ammonia 
absorption predominates the cn of the culture solution 
increases and the growth of the fungus is retarded, 
bu t when n itrate assimilation is high the reaction of 
the nutrient remains practically constant, grov'th is 
luxuriant, and the to tal nitrogen absorbed is high. 
The form of nitrogen chiefly utilised varies with 
cultural conditions and to  a large extent with the 
nature of the carbohydrate present. The ease of n itrate 
absorption in the presence of sugars decreases in 
the order lævulose>sucrose>dextrose. In  ammonio- 
philic cultures the addition of phosphates tends to 
limit acidification and causes improved growth.

A. G. P o lla r d .
V a ria tio n s  in  th e  fa tty  ac ids of A sp erg illu s  

n ig er  a s  a  func tion  of th e  m in e ra l com position  
of th e  cu ltu re  m ed iu m . C. P o n t il l o n  (Compt. 
rend., 1930, 191, 1148—1151).—A . niger has been 
grown on various liquid media differing in their 
mineral composition and p n, and analysed a t various 
periods of growth in respect of fa tty  acids. In  slightly 
alkaline media, the quantity7 of fa tty  acids formed is 
approximately equal to th a t obtained in the neutral 
medium, bu t in acid medium it  is decreased. The
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mol. wt. of the fa tty  acids is approximately 
independent of the p a and is minimal a t the tim e of 
fructification. The iodine value of the fa tty  acids is 
about 30 in a neutral medium and is greater in an acid 
medium. I t  is still more raised in an alkaline medium 
and is minimum immediately before sporulation. In  
a medium kept approxim ately neutral i t  is somewhat 
high and relatively constant. W. 0 . K e r m a c k .

A cidopro teo ly tic  b a c te r ia  in  p a s te u r is e d  m ilk .
0 .  G o r i n i  (Compt. rend., 1930, 191, 885— 886).—  
Thermophilic acidoproteolytic bacteria of the type 
subtilis are responsible for the prem ature coagulation 
of milk pasteurised for 30 min. a t 53°. I t  is possible 
for spores of these organisms to  survive pasteurisation 
a t SO—85°. T. H. M o r t o n .

C u ltu ra l c h a ra c te r is t ic s  an d  m e ta b o lism  of 
th e  o rg a n ism  p ro d u c in g  re d  sp o ts  in  E n g lish  
cheese. J .  G. D a v is  and A. T. R . Ma t t ic k  (Zentr. 
Bakt. Par., 1930, 80, 30—33; Chem. Zentr., 1930, i, 
2113).—The red spots are practically pure cultures of a 
bacterium, 0-85 X 2 g, the characteristics of which are 
described. A living pigmented culture is quickly 
decolorised in air, b u t no t after death caused by  drying 
or by treatm ent with alcohol, whereby the pigment 
is fixed. The pigment is insoluble in water, ether, 
benzene, chloroform, glycerol, dilute acid, and alkali, 
Boiling with concentrated acid, bu t not alcoholic alkali, 
decomposes i t ;  concentrated sulphuric acid gives a 
deep blue colour. The pigment appears to  play no 
p art in the metabolism of the organism.

L. S . T h e o b a l d .
G ro w th  of an ae ro b ic  m ic ro -o rg a n ism s  an d  th e  

p o te n tia l of th e  c u ltu re  m ed iu m . H . P lotz and 
J .  G eloso  (Ann. Inst. Pasteur, 1930, 45, 613—640).— 
P . D. are measured by two electrical methods using 
the calomel electrode, anaerobiosis being best p ro
duced by evacuation of the apparatus. A colori
m etric method is also employed. A definite potential 
is always finally established, corresponding with rn 
5*5±0-5, irrespective of the nature of the organism 
employed. The curves obtained for bouillon contain
ing platinum-black are similar to those obtained for 
bacterial cultures. Rapid growth takes place pro
vided th a t the potential corresponds w ith a value of 
rn 0— 14. P . G. M a r sh a l l .

S pecific ity  of th e  tu b e rc u lin  ty p e  of sen s itiv e 
n e s s  p ro d u ced  w ith  th e  d iffe ren t p ro te in  s u b 
s tan ce s  of egg-w hite . L. D i e n e s  (J. Immunol., 
1930, 18, 279—283). Ch em ic a l  A b s t r a c t s .

A n tig en ic  su b s tan ce s  of th e  tu b e rc le  b ac illu s .
V. A n tig en ic  su b s tan ce s  of th e  sy n th e tic  cu ltu re  
m e d iu m . L. D i e n e s  and E. W. S c h o e n h e it  (J. 
Immunol., 1930, 18, 2S5— 314).—In  filtrates of 
cultures grown on Long’s synthetic medium two 
distinct antigenic substances, separable by acid 
precipitation, are present together with the carbo- 
hydrate-precipitable substance.

Ch e m ic a l  A b st r a c t s .
S e p a ra tio n  of an tib o d ies  fro m  se ru m -p ro te in s . 

M. P r a n k e l  and L. Olit z k i (Nature, 1930,126, 723— 
724).—Active antibodies free from proteins have been 
obtained from diphtheria antitoxin and antityphoid 
serum by W illstatter’s m ethod of adsorption on

kaolin and specific elution with solutions of glycine 
containing 2%  of sodium chloride.

L. S . T h e o b a l d .
A ction  of dyes on b a c te r ia . M. K a w a i  (Zentr. 

B akt. Par., 1930, I, 115, 241—271; Chem. Zentr., 
1930, i, 3319).—There is a connexion between the 
chemical structure of dyes and their growth-inhibiting 
power. The inhibitive effect of basic dyes, p a r
ticularly of triaminotriphenylmethane, is increased by 
alkyl groups. Dyes containing chlorine, and their 
double metallic salts, have a  strong effect, whilst 
those containing sulpho-, nitro-, carboxyl, and 
hydroxyl groups have little effect. Dyes favour the 
development of abnormal bacterial forms.

A. A. E l d r id g e .
E ffect of sm a ll  ad d itio n s  of ac id  fo r  in c re a s in g  

th e  g e rm ic id a l ac tio n  of E .C . [e lectro ly tic  
ch lo rogen] on b a c te r ia l  sp o re s . C. S. R . A y y a r  
(Agric. J .  India, 1930, 25, 213—219).—The addition 
of 0-035 g. of citric acid to a 0-2% solution of the dis
infectant increases its  efficiency to  the point of 
destroying resistant spores after 30 min. contact (cf. 
A., 1930, 645). E. H o l m e s .

B acte rio p h ag e , a  c e n tra l b io lo g ica l p ro b lem .
C. J . S c h n d u r m a n n  (Kolloid-Z., 1930, 53, 231— 
239).—A discussion. E . S. H e d g e s .

K inetics of b a c te r iu m -b a c te r io p h a g e  reac tio n . 
A. P. K r u e g e r  and J .  H. NoRTnRor (J. Gen. Physiol., 
1930,14, 223—254).—An analytical study of a system 
containing antistaphylococcus bacteriophage (P) 
acting on S . aureus (B ), using methods already 
described (cf. A., 1930, 960). I t  is shown th a t, 
following a short lag, during which rapid adsorption 
of P  by B  occurs, there is logarithmic increase of B  
and P , the la tter proceeding more rapidly. Phage 
formation is dependent on bacterial growth, and lysis, 
•which is also logarithmic, begins when log [P ]/[P ]=
2-1. Equations deduced to  determine the commence
m ent of lysis under standard  conditions are experi
mentally confirmed. A. Co h e n .

F a t  m e ta b o lism  of th e  liv e r. I. E ffect of 
h o rm o n es  on  th e  fa t  co n ten t of th e  liv e r. II . 
E S e c t of b iogen ic  am in es . Z. O sh im a  (Z. ges. exp. 
Med., 1929, 64, 694— 706, 707—713; Chem. Zentr., 
1930, i, 3801).—The increase in the fa tty  acid content 
of the fiver of rabbits after subcutaneous injection 
rose in the order thyroxine, menoformone, pituitrin. 
Th e increase is due chiefly to  saturated acids. Choline 
has little, and tyramino a marked, effect; histamine 
causes a small reduction in the fa tty  acid content.

A. A. E l d r id g e .
W a te r co n ten t of v a r io u s  t is su e s  of a n im a ls  

t re a te d  w ith  p o w d e red  m a m m a ry  g lan d . C. I . 
P a r h o n , M. Ca h a n e , and A. B l in o v  (Bull. Acad. Sci. 
Roumaine, 1930, 13, 165— 167).—In  guinea-pigs 
treated  daily with m am m ary gland powder there is a 
very slight increase in the w ater content of the brain 
and of fiver, whilst other organs suffer a diminution.

E. O. H o WITT.
T h e  u n ita ry  v e rsu s  th e  m u ltip le  h o rm o n e  

th e o ry  of p o s te r io r  p i tu ita ry  p rin c ip le s . J .  J. 
A b e l  (J. Pharm . Exp. Ther., 1930, 40, 139—170).— 
New methods are described for the  preparation of an 
active substance from fresh p itu itary  gland or from
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commercial p itu itary  powders in the form of a colour
less dry powder which in respect of its oxytocic, 
pressor, and melanophore-expanding activities is 
50—60 times as powerful as the international standard 
preparation. Some preparations are even more 
active, bu t the ratios of the pressor, oxytocic, and 
melanophore-expanding activities remain approxim
ately constant. After boiling with 0-25% acetic acid, 
however, the material m ay be separated into fractions 
in which one or other activity  is particularly marked, 
whereas such fractionation appears to be impossible 
before boiling. I t  is therefore considered probable 
th a t the initial preparations contain a unitary 
principle, the molecules of which carry a t  least four 
groups respectively responsible for the four character
istic activities, and th a t treatm ent with hot dilute acid 
results in the separation from the unstable molecule 
of the groups exerting the specific activities. The 
crude unitary  principle as isolated contains a t least 
50% of inactive protein and also a crystalline base of 
unknown composition, m. p. about 179°. I t  is prob
able th a t the commercial product pitressin, as primarily 
isolated, is the unitary product minus the oxytocic 
group, so th a t i t  has approximately equal activities in 
international units in respect of its pressor, melano
phore-expanding, and anti-diuretic functions. A 
further scission into its individual components may 
take place during sterilisation.

W . 0 .  IvERMACK.
A ssay  fo r th e  te s tic u la r  h o rm o n e  b y  the  

co m b -g ro w th  reac tio n . T. P . G a l l a g h e r  and 
P. C. K o c h  (J. Pharm. Exp. Ther., 1930, 40, 327— 
339).—The variability in the responses of brown 
Leghorn capons to  injections of testicular hormone is 
not specially related to  age and weight of the bird nor 
to the initial size and shape of the combs. The best 
results are obtained by determining the minimal dose 
injected on five successive days causing a growth of
3—7 mm. in the height and length of the comb. A 
bird unit is defined as the amount of the hormone 
which when injected daily for 5 days yields an average 
of 5 mm. increase in length and height of the combs of 
a t least five brown Leghorn capons.

W. O . K e r m a c k .
Influence of n u tr i t io n  on  b lo o d -su g a r re g u l

ation . IV. R ev ersa l of th e  effect of food by 
rem o v a l of th e  th y ro id . E .  G e i g e r  (Arch. exp. 
Path. Pharm., 1930, 156, 333—339).—In  normal 
rabbits the fasting blood-sugar level is higher after 
feeding on green food than  after oats, and the rise 
in blood-sugar after oral adm inistration of dextrose, 
according to  Staub’s method, is also greater. After 
thyroidectomy the higher values are obtained with 
oat feeding, The effect of green feeding is therefore 
exerted through an action on the thyroid gland.

W. O . K e r m a c k .
C alcium  con ten t of sk e le ta l m u sc le s  a fte r 

th y ro p a ra th y ro id ec to m y  an d  ‘ ‘ p a ra th o rm o n e  '' 
in jection . F. Y. H su  and C. T s a i  (Chinese J. 
Physiol., 1930, 4, 423—429).—The normal calcium 
content of the muscles of dogs varies from 6-4 to 
12-2 mg. per 100 g. of fresh tissue, the average values 
for temporal, diaphragm, and gastrocnemius muscle 
being 9-5, 9-4, and S-5 mg., respectively. After thyro
parathyroidectomy the calcium content of the

muscle is below normal, whilst the results obtained 
after adm inistration of “ parathormone ” to  normal 
animals were inconstant, b u t in no case was a decrease 
observed. The results do not support the view th a t 
muscle is the immediate source of the calcium 
mobilised by7 the parathyroid hormone.

W. O. K e r m a c k .
P la sm a -c a lc iu m -ra is in g  p rin c ip le  of bovine 

p a ra th y ro id  g lan d s. I. P re p a ra t io n  an d  p ro 
p e r tie s  of th e  p ro d u c t. W. R. T w e e d y  (J. Biol. 
Chem., 1930, 88, 649—657).—Potent preparations of 
parathyroid hormone in dry form in quantities of
1—3 mg. per gland m ay be separated from hot hydro
chloric acid extracts by removal of inert material 
with acetone, followed by trichloroacetic acid precipit
ation of the active fraction, and removal of inert 
lipoid m aterial from this fraction by chloroform 
extraction. The product dissolved in  dried phenol 
retains its activity when heated a t 70° for 7 hrs., 
bu t is partly  inactivated a t 150° for 1 hr. and com
pletely inactivated a t 175° for 4 hr. in  an atmosphere 
of nitrogen. Complete inactivation results when the 
active material is suspended in 0-5% hydrochloric 
acid in absolute alcohol and heated for 20 min. a t  
70°, or when it  is suspended for 1 hr. in absolute 
alcohol saturated with gaseous hydrogen chloride a t 
10°. W. O. K e r m a c k .

M ed u lla ry  su b s tan ce  of th e  a d re n a ls  in  th e  
b io ch em is try  of th e  o rg a n ism . S . A. S c h t s c h e r - 
b a x o v , V. S. S i m n i t z k i , and V. R. D m i t r i e v  
(Pfluger’s Arch. Physiol., 1930, 224, 32S—336; 
Chem. Zentr., 1930, i, 3452).—Experiments on the 
electrical stimulation of the splanchnic nerve show tha t 
adrenaline is a true hormone, having an im portant 
effect on the carbohydrate economy of the cells.

A. A. E l d r i d g e .
In fluence of ad ren a lin e  on  im m e d ia te  v a r i

a tio n s  of th e  a lka line  re se rv e . R ole of apncea. 
C o m p ara tiv e  ac tion  of fo rm a ld eh y d e  a n d  of 
acety lcholine. J .  G a h t r e l e t , D. B e n n a t i , E. 
H e r z f e l d , and L. V a l l a g n o s c  (Bull. Soc. Chim. 
biol., 1930, 12, 1100—1145).—The alkaline reserve 
and reaction of the blood immediately after injection 
of adrenaline were investigated in chloralosed dogs. 
There is a well-marked increase in alkaline reserve 
within three minutes of intravenous injection, the p a 
undergoing a parallel rise. Vagotomy greatly reduces 
these effects and the apncea is eliminated. Practically 
no change occurs in the alkaline reserve during the 
apncea due to formaldehyde or acetylcholine, whilst 
administration of adrenaline in amounts insufficient 
to cause apnoea results in an  increase in the alkaline 
reserve. The action of adrenaline during paralysis of 
the sympathetic system by atropine or of the para
sympathetic by yohimbine and by ergotamine and the 
changes in the alkaline reserve following peripheral 
stimulation of the splanchnics were also studied.

P. O. H o w i t t .
Influence of ad ren alin e  on th e  b lo o d -su g ar 

co n ten t in  connexion  w ith  re ticu la r-en d o th e lia l 
b lockage. H .  G n o i n s k i  (Med. Doswiad., 1930, 
11, 117— 123).—Intravenous injection of colloidal 
silver raises the blood-sugar level by 30%, a t the 
expense of hepatic glycogen, whilst adrenaline causes
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an increase of 70% ; injected simultaneously, an 
increase of only 43% is observed, this time a t the 
expense chiefly of muscle-glycogen. The inhibitive 
effect of colloidal silver on the action of adrenaline 
persists for a t least S hrs. R. T r u s z k o w s k i .

R ole of s u p ra re n a l g lan d s  in  hyperg lycaem ia 
cau sed  b y  in jection  of co llo idal s ilv er. P. 
D e m a n t  (Med. Doswiad., 1930, 11, SI—87).—Injec
tion of colloidal silver into suprarenalectomised dogs 
does not provoke the hyperglycaemia observed under 
such conditions in normal animals, nor are the calcium 
or sodium chloride contents of the blood affected 
by the injection. Colloidal silver acts by exciting 
tile sympathetic through the reticular-endothelial 
system, thereby provoking the activity  of the chromo- 
genic substance of the suprarenal glands, which in 
tu rn  leads to  hyperglycaemia. R. T r u s z k o w s k i .

A ction  of in su lin , ad ren a lin e , an d  m o rp h in e  on 
th e  d is tr ib u tio n  of s u g a r  in  th e  o rg a n ism  d u rin g  
d ig es tio n  in  an g io s to m ised  dogs. N. P. K o c h - 
n e v a  (Arkh. biol. nauk, 1930, 30, 45—56).—In  the 
first 2 hrs. after subcutaneous injection of adrenaline 
together with or after injection of carbohydrate 
alim entary hyperglycaemia is not observed, whilst 
after intravenous or subcutaneous injection of insulin 
the absorption from the alim entary trac t continues 
and the blood-sugar does not reach high values only 
because of the retention of sugar by  the kidneys. 
During the absorption of protein from the intestine, 
blood-sugar is equally distributed in  different parts 
of the b o d y ; adm inistration of insulin leads to  renal 
retention of sugar. Subcutaneous injection of 
morphine as well as of adrenaline during digestion of 
carbohydrate arrests the absorption of carbohydrate 
from the intestine. The injection of morphine and 
adrenaline, as well as carbohydrate, into fasting 
animals leads to  retention of sugar by the lungs.

C h e m i c a l  A b s t r a c t s .
M etabo lic-pbysio log ica l ac tio n  of in su lin  in  

p h lo rid z in  d iab etes . W . M ö b i u s  (Pflüger’s Archiv, 
1930, 224, 511—526; Chem. Zentr., 1930, i, 3454).— 
Disappearance of ketonuria, retardation of fa t infil
tration  of the liver, and diminution of glycosuria are 
outstanding indications. A. A. E l d r e d g e .

In fluence of th e  b lood  on th e  ac tiv ity  of in su lin .
A. A. S c h m i d t  and R. L. S a a t c h i a n  (Zhur. exp. Biol. 
Med., 1929,11, 37—40).—When added to  defibrinated 
blood insulin loses little  of its activity. The insulin 
remains entirely in the serum. The rapid disappear
ance of insulin when injected intravenously is due 
to  its absorption by the tissues.

C h e m i c a l  A b s t r a c t s .
E ffect of so m e  tis su e s  of th e  a n im a l o rg a n ism  

on  th e  ac tiv ity  of in su lin . A. A. S c h m i d t  and R . L. 
S a a t c h ia n  (Zhur. exp. Biol. Med., 1929, 11, 42—  
53).—R abbit’s muscle tissue inactivates insulin very 
little ; increasingly greater effect is exhibited by 
spleen, kidney, and liver tissue. The inactivation 
is probably due to  the action of proteolytic enzymes.

C h e m i c a l  A b s t r a c t s .
D ifference of a c tiv ity  of tech n ica l in su lin  an d  

of c ry s ta llin e  p re p a ra tio n s  in  re la tio n  to  p r im a ry  
in su lin  hyperg lycaem ia. M. B ü r g e r  and H . 
K r a m e r  (Arch. exp. P ath . Pharm ., 1930, 156,

1— 17).—The hyperglycaemic action of commercial 
insulin, exhibited within 20 min. of intravenous ad
m inistration to rabbits and other animals, is possessed 
in varying degree by each of 14 different samples of 
insulin. I t  is not a property of crystalline insulin 
and is still possessed by an insulin solution after it 
has been heated so as to  become inactive in  respect 
of its hypoglyctemic activity. I t  is therefore due to 
the presence in commercial insulin preparations of 
some other product apparently originating in the 
pancreas. W . 0 . K e r m a c k .

C allic re in , a  p a n c re a tic  h o rm o n e . H . K r a u t  
(Chem.-Ztg., 1930, 54, 849—851).—A sum m ary of 
work previously abstracted (A., 1926, 1168; 1928, 
798,1057; 1930,1069,1624). R, K. C a l l o w .

Q u an tita tiv e  d iffe ren tia tio n  of v itam in s-.4  an d  
- D .  II . H . C. S h e r m a n  and H . K .  S t i e b e l i n g  
(J. Biol. Chem., 1930, 88, 683—693; cf. A., 1927, 
702).—The best conditions for the determ ination 
of vitamins-A and -D when ra ts  are used as test 
animals are discussed. The vitamin-A. content of a 
substance is best estim ated by finding the am ount 
required to produce limited growth (3—4 g. per week) 
on a diet otherwise adequate, whilst the vitamin-D 
content may best be assayed by finding the amount 
required to produce a  degree of calcification midway 
between the maximum and minimum obtainable 
respectively w ith abundance and in the practically 
complete absence of vitamin-D. W. 0 . K e r m a c k .

G ro w th -p ro m o tin g  ac tio n  of ca ro ten o id s . N. 
R y d b o m  (Biochem. Z., 1930, 227, 482— 4S7).— 
Normal growth is prom oted in ra ts  by  intram uscular 
injection, every second day, of 0-06 mg. of carotene.

W. M c C a r t n e y .
B iochem ical in v es tig a tio n s  on  ru b re n e . M .  

J a v i l l i e r  and L. E m e r i q u e  (Compt. rend., 1930, 
191, SS2— 884).—Adm inistration of rubrene (2-4— 
5 mg. per kg. daily) is w ithout effect on ra ts  suffering 
from vitamin-A deficiency. Larger doses of rubrene 
are without toxic ac tio n ; 75% is excreted unchanged, 
and of th a t absorbed none can be detected spectro- 
metrically in any tissue. T. H . M o r t o n .

C om posite  n a tu re  of v itam in -D . M. S k a r z y n - 
s k a -G u t o w s k a  (Med. Doswiad., 1930, 11, 176— 182). 
—Pigeons develop polyneuritis, w ith loss of weight, 
when fed on polished rice w ith the addition of either 
the colloidal or the crystalloidal constituents of 
vitamin-D extracts; the adm inistration of both 
fractions together has a  protective influence.

R .  T r u s z k o w s k i .
[D eran g em en t of th e  re s o rp tio n  due to  

la ck  of v itam in -D .] G. G a l  (Biochem. Z., 1930, 
227, 492; cf. A., 1930, 1625).—Acknowledgment of 
prior work of Never (Pfliiger’s Archiv, 1930, 7S7) is 
made. W. M c C a r t n e y .

A c tiv a to r Z  a n d  i ts  re la tio n  to  th e  g ro w th  
fa c to r  of y ea s t, b io s , a n d  to  th e  v itam ins-D .
T. P h i l i p s o n  (Z. physiol. Chem., 1930,193,15— 45).— 
Activator Z is not precipitated by the method of 
Kinnersley and Peters for the purification of the 
antineuritic factor, bu t the carbon treatm ent indicated 
th a t it  could be separated in to  two components. 
The Lucas and E astcott method gave a  separation
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of the growth factor (bios) from the activator Z. The 
activator is soluble to  the extent of 3000 Z  units per 
litre in 95% alcohol. Various methods of separation 
were com pared; the best was Chick’s mercury pre
cipitation method.

The factor Z  was separated into two components 
by treatm ent with basic lead acetate. The two frac
tions are separately less active than  is the original 
mixture. The full activity  of the filtrate is restored 
by the addition of the portion of activator present 
in the precipitate, or in m any cases by the addition 
of inositol. The evidence is n o t sufficient to  affirm 
th a t inositol is the active component of the precipitate.

J . H. B l r k ix sh a w .
Influence of vitamin-Z> on g ro w th  a n d  p ro te in  

m e tab o lism . F. G o e b e l  (Med. Doświad., 1930, 
11, 124— 151).—Xon-irradiated ergosterol has little 
effect on animals maintained on a vitamin-D-deficient 
diet, and kept in the dark, an increase in weight of 
2 8 %  being observed in 2 weeks. When the ra ts  are 
kept in the fight, they gain 5 0 %  under the same 
conditions, as compared with 6 5 %  for normal control 
rats. The gain in weight of thyroidectomised rats 
during 4  weeks is 6 8 % , and on a d iet containing 
“ vitasterol ” 8 2 % , as compared with 1 5 0 %  for normal 
animals. The ra te  of growth after removal of the 
thymus is unaffected by the adm inistration of 
“ vitasterol.” Nitrogen retention is augmented by
6— 2 0 %  by adm inistration of 0-05— 10-0 mg. of 
‘'v ita s te ro l” daily to  young rabb its; no ill effects 
are observed as a  result of such large doses. In  the 
case of “ vitasterol ’’-fed ra ts  nitrogen retention is 
2 4 %  higher th an  th a t  of those receiving a  normal 
d iet; the nitrogen contents of the fiver, spleen, 
kidneys, and muscles are respectively 2 0 , 4 4 , 33, and 
39% higher than  are those of control rats, whilst 
for rabbits the corresponding figures are 22 , 11-7,
5-2, and 1 1 -1 % . R. T r u s z k o w s k i .

A n tirac h itic  su b s tan ces . X . R e la tio n  of th e  
fso e rg o ste ro ls  to  v itam in -D . W. M. Cox and
C. E. B i l l s  (J. Biol. Chem., 1930, 8 8 , 709—713).— 
When ergosterol is irradiated in  alcoholic solution 
until the antirachitic activity1 has begun to  decline a 
band a t 248 mg (e =  16,000) begins to  appear. This 
band closely resembles th a t characteristic of the 
various fsoergosterols, b u t the  substance responsible 
for i t  differs from the known fsoergosterols in  not being 
precipitable by digitonin. W. 0 . K e r m a c k .

F u r th e r  observ a tio n s on  th e  to x ic  effects of 
ir ra d ia te d  erg o ste ro l. J .  C. H o y l e  (J. Pharm. 
Exp Ther., 1930, 40, 351— 372).—When ergosterol 
dissolved in alcohol is irradiated two substances are 
formed which may produce toxic effects when adm in
istered in excess. One of these is v itam in-D ; the 
second is an unknown substance which, less readily 
destroyed by over-irradiation than  is vitamin-D, 
is chiefly responsible for the arterial lesions produced 
by over-dosage with ergosterol irradiated in alcohol. 
Tins substance is not readily formed when ergosterol 
is irradiated in oil. Excess of vitamin-D may result 
in the formation of urinary calculi and also retardation 
of growth. Bread and milk together protect animals 
against the arteriosclerosis following overdosage with 
ergosterol irradiated in alcohol, but bread or milk

alone, or a synthetic diet modified to  resemble bread 
and milk in composition or one poor in calcium and 
phosphorus, has no protective effect.

W. 0 . K e r m a c k .
A ction of irrad ia ted  ergostero l and the p a ra 

thyro id  horm one on tissue-phosphatases. W. 
H e y m a x k  (Biochem. Z., 1930, 227, 1—5).—The 
influence of irradiated ergosterol, of irradiation by 
the sun, and of parathyroid hormone on the glycero- 
and hexosedi-phosphatase content of various organs 
of the ra t is investigated in vitro. Whereas “ vigantol ” 
is w ithout effect, irradiation with ultra-violet fight 
in 6 of 15 experiments caused an inhibition of these 
enzymes. Both enzymes (of bone) are inhibited in  
vitro by parathyroid hormone. P. W. Cl u t t e r b u c k .

A new  n u tritio n  factor. A. B a k k e , V. A s c h e - 
h o u g , and C. Zb ix d e x  (Compt. rend., 1930, 191, 
1157— 1159).—The addition of wheat germ to the 
diets of black ra ts causes their coats to  turn  silver- 
grey. A disease of the eye, resembling bu t not 
identical with xerophthalmia, and a  derangement 
of the reproductive functions are also associated with 
the effect. The action is neutralised by whole wheat, 
v'hich brings about a  rapid return of the original 
black coat. W. 0 . K e r m a c k .

A ccum ulation of electrolytes in  p lan t cells. 
Suggested  m echanism . G. E. B rig gs (Proc. 
Roy. Soc., 1930, B, 107, 248—269).—The problem 
of the mechanism by which cations and anions 
accumulate in the interior of p lant cells in greater 
concentration than  th a t  in which they are present in 
the surrounding medium is treated theoretically. The 
suggestion is made th a t alternating phases in which 
the cell membrane is permeable to  cations and then to 
anions would explain this accumulation.

G. F. Ma r r ia x .
A ccum ulation of electrolytes. H. N atu re  of 

accum ulation in  Valonia. W. J .  V . Ost e r h o u t . 
TU. B ehaviour of sodium , potassium , and 
am m onium  in  Valonia. A. G. J a c q u e s  and W. J .  V. 
Os t e r h o u t  (J. Gen. Physiol., 1930, 14, 285—300, 
301—314; cf. A., 1930, 1483).—H . The concentra
tion of potassium chloride in cell sap of V. macrophysa 
is about forty  times as great as th a t in sea-water. I t  
is suggested th a t accumulation is due to  entrance 
of potassium hydroxide (and sodium hydroxide to 
a smaller extent) by virtue of a higher external ther
modynamic potential. A salt is formed with a  weak 
acid produced by the cell, and potassium chloride is 
produced by hydrogen chloride entering from the 
sea-water. Electrolyte penetration is considered to 
be molecular.

III. The rise in concentration of sodium and fall in 
th a t of potassium in cells of V. macrophysa placed in 
sea-water containing ammonium chloride are explained 
by their diffusion in accordance with the gradients 
of their respective thermodynamic potentials. The 
accumulation of ammonium chloride in cell sap is 
explained in a manner similar to  th a t for potassium 
chloride. A- Co h e x .

Kinetics of penetration. III . E quations for 
the exchange of ions. W. J .  V. Os t e r h o u t  (J. 
Gen. Physiol., 1930, 14, 277—284).—Mathematical. 
Equations are given determining the ra te of exchange
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o f  i o n s  o f  t h e  s a m e  s i g n  b e t w e e n  t h e  i n t e r i o r  o f  a  
l i v i n g  c e l l  a n d  e x t e r n a l  s o l u t i o n  u n d e r  s t a n d a r d  
c o n d i t i o n s .  A. C o h e x .

Kinetics of oxygen uptake and of carbon dioxide 
ou tpu t of pea-m eal. A. F o d o r ,  L. F r a x k e x t h a l ,  
and S. K tjk  (Biochem. Z., 1930, 225, 409—416; cf. 
A., 1930. 964).—Addition of potassium formate to 
the meal as donator changes the oxygen uptake only 
slightly, bu t in presence of phosphate the carbon 
dioxide production by well-germinated peas sinks to 
about half the former value. W ith only slightly 
germinated m aterial and in absence of phosphate, 
the effect on the carbon dioxide production is small. 
The carbon dioxide production is increased, bu t 
the oxygen uptake is unchanged in the presence of 
an acceptor {e.g., acetaldehyde) with the donator. 
Potassium cyanide inhibits both processes. These 
effects are explained on the hypothesis th a t metkyl- 
glyoxal (hydrate) is dehydrogenated and pyruvic 
acid is decarboxylated. J . H. B i r k i x s h a w .

Seasonal change in  the catalase content of 
conifer leaves. J . D o y l e  and P. O 'C o x x o r  (Ann. 
Bot., 1930, 44, 907—915).—Suspensions formed by 
grinding the leaves with water and calcium carbonate 
were examined manometrically for catalase content 
a t different seasons of the year. The results confirmed 
the earlier finding of Doyle and Clinch (A., 1928, 1408) 
th a t the catalase content rises in winter and remains 
unchanged during th a t season. The theory of Burge 
(A., 1926, 541) of a close relationship between catalase 
content and general metabolism was not confirmed. 
Abnormal tem perature effect was also studied.

F. O . H o w i t t .
The ro le and significance of quinic acid in 

h igher p lan ts. A. K i e s e l  (Planta [Z. w is s .  Biol.], 
1930, 12, 131— 143).—Seasonal variations in the 
quinic acid contents of leaves of various trees are 
recorded. Quinic acid is probably an  assimilation 
product, not directly derived from carbohydrates.

A. G . ' P o l l a r d .
Iodine-phenol for histo logical detection of 

s tarch . J . K i s s e r  (Mikrochem., Emich Festsckr., 
1930, 175— 179).—The difficulty of detecting small 
quantities of starch in, e.g., chloroplasts is noted. 
A m ixture of 8 parts of iodine-phenol, 4 parts of 
iodine-alcohol, and 1 part of water is satisfactory, 
in th a t it does not readily form an emulsion with 
water, and if the alcohol is replaced by glycerol 
the m ixture is still less disturbed by the presence 
of water, and the refractive index of the phenol is not 
reduced to  too great an extent. H. F. G i l l b e .

T ransfo rm ation  of carbohydrates in  the 
banana. I. F orm ation  of starch . H. B e l v a l  
(Chinese J . Physiol., 1930, 4, 365—372).—The leaves 
and fruit of the banana have been analysed in respect 
of their water and carbohydrate contents. In  the 
limb of the leaves sucrose predominates, b u t in  the 
nerve and especially in  the petiole its place is* taken 
by reducing sugars, presumably due to  its hydrolysis 
as it  proceeds towards the fruit. In  the base of the 
peduncle the reducing sugars predominate, but in 
the upper part these tend to  disappear, whilst in the

very young fruit they arc practically absent, being 
presumably converted into insoluble carbohydrates.

W. 0 . K e r m a c k .
Biochem ical studies on the bam boo. I l l ,  V. 

Chem ical developm ent of shoots. D. K a m i j a  
and Iv. N is h io k a . IV. Chem ical developm ent 
of sheaths. T. T a s h i m a .  VII. Seasonal v a ri
ation in  the  chem ical com position of the M adake 
(P hyllo stachys qu ilio i, F.M .). T. N ao a sa w a  
(Chikashige Anniv. Vol., 1930, 149—159, 161—165, 
167— 173, 183—193).—III , V. The nodes contain 
to tal reducing sugars (pentose+hexose), cellulose, 
lignin, and pentosan to  the extent of 12-16, 18-6, 0-7, 
and 23-7%, respectively. The ash content varies as 
the water content, and the water-soluble ash is related 
to  the content of reducing sugars. The internode 
gas contains nitrogen, oxygen, and carbon dioxide, 
the oxygen content varying inversely with th a t of 
carbon dioxide in  every stage of life. The respiration 
curve of the culm is similar to  th a t of the hexosan 
content (not the hexose content). In  slabs of in ter
node taken from the base of the shoots, the largest 
am ount of non-protein-nitrogen and fa tty  acids is 
found in the inside slabs along with the least am ount 
of carbohydrate. The different slabs of the youngest 
internodes do not vary greatly in composition.

IV. The sheaths of the youngest portions of the 
shoots are richer in to tal nitrogen and hexoses bu t 
poorer in protein and polysaccharides than  the 
oldest portions. The to tal ash content varies from 
0-72 in the youngest to 0-42% in the oldest portions. 
The ash is rich in silica, alumina, and iron, bu t poor 
in phosphorus.

V II. The seasonal variation of hexoses and poly
saccharides runs parallel with th a t of ash and water. 
Total nitrogen decreases and fa t increases with age.

P. G. M a r s h a l l .
Function of the m ann ito l in  olives. R. N uc- 

c o r i x i  [with M. A r o x o v s k i s ]  (Annali Chim. Appl., 
1930, 20, 535—546).—The m annitol contained in 
olives is formed by reduction of laevulose and con
tributes to  the formation of oleanolic acid, from which 
the fa tty  acids of the glycerides are derived.

T. H . P o p e .
Physiology of the n itrogen  exchange in  h igher 

p lan ts  w ith  special reference to n itra te  accum ul
ation. W. D i t t r i c h  (Planta [Z. wiss. Biol.], 1930, 
12, 69—119).—Plants m ay be classified according to 
their capacity for accumulating nitrates in the tissues. 
The nitrate content of plants increases with age and 
varies daily with light intensity and transpiration. 
Leaves and roots exhibit a preferential reducing 
power for nitrates as compared with the stems. The 
sap of nitrate-accumulating plants has a lower reduc
ing power than  th a t of plants poor in  n itrate. Nitrate- 
accumulating plants utilise the reserve n itrate  if 
grown in nutrients containing carbohydrates only. 
The nitrate storage of sugar beet occurs in the central 
regions only. Optimum reducing power of the 
expressed p lant sap is associated w ith p s  about 7-6. 
N itrate-accum ulating plants have more alkaline sap 
than  others. The fate of nitrates in  plant-tissues is 
largely controlled by the p a value of the sap, and the 
reduction process is ascribed to  enzymic activity.

A. G. P o l l a r d .
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D eterm ination  of seed quality  from  enzyme 
content. M. L  L i s o h k e v i t s c h  (Fermentforsch., 
1930, 12, 244—261).—Barley and wheat from 
northerly regions had a higher catalase, amylase, and 
protease content than  grain from lower latitudes. 
The difference in wheat was not so sharply defined, 
bu t the catalase content was much higher than  th a t 
of barley. In  peas and soya beans the geographioal 
factor had no effect. Castor oil and hemp seeds from 
northern areas had a stronger lipolytic action than 
seeds from southern districts. J .  H. B i r k i n s i i a w .

Oil and lipase-like enzym e in P a ra  ru b b er seed.
Y. I w a m o t o  (J. Soc. Chem. Ind., Japan, 1930, 33, 
409—411 b ).—Malayan rubber seeds yielded ether- 
extracted oils having acid values from 7-2 to  110-9 
according to  the condition of the seed. An oil 
extracted by light petroleum from fresh seeds had 
d f  0-9234, 7120 1-4757, acid value 7-12, iodine value
138-8, f. p. 2°, saponif. value 189-2, Reichert-Meissl 
value 2-28, acetyl value 2-41, unsaponif. m atter 1-62, 
insoluble hexabromide (fatty  acids) 15-48%, solid 
acids (lead salt-ether method) 17-81% (m. p. 62°), 
liquid acids 79-99%. Linolenic, linoleic, and oleic 
acids were present, and the solid acids appeared to 
consist of stearic (70%) and palmitic acid (30%). 
Cold-pressing yielded 28-5% of a pale yellow sweet 
oil (acid value i9-7) and a second hot-pressing a further 
16-7% of a brown oil. The kernels contained a 
lipolytic enzyme. E. L e w k o w i t s c h .

Soluble enzym es secreted  by hym enom ycetes. 
A nti-oxygenic function of quinones. L .  L u t z  
(Compt. rend., 1930, 191, 880—882).—The oxidation 
of guaiacol and a-naphtliol in cultures of Corticium 
quercinum, Coriolus versicolor, and Pleurotus ostrealus, 
which contain both oxidases and reductases, is pre
vented by the addition of benzoquinone, or less 
effectively by thymoquinone. In  cultures of C. 
quercinum the reduction of methylene-blue is acceler
ated by the presence of benzoquinone. The mechan
ism suggested is the cyclic reduction and re-oxidation 
of the benzoquinone. T. H. M o r t o n .

Carboxylic tann ins. L. R e i c h e l  (Naturwiss., 
1930, 18, 952).—In  order to  extract carboxylic 
tannins in a non-polymerised form they m ust be 
isolated as salts. Vacuum-distillation of extracts at 
reactions equal to  those of the original sources (inves
tigated for leaves of Quercus, Rosa canina, and Tilia) 
resulted in residues which contained only small 
amounts of condensation products. Crystalline acetyl 
derivatives were obtained from oak- and lim e-tannins; 
th a t from the oak had two carboxyl groups and the 
acetylation indicated 10—12 livdroxyl groups, corre
sponding with a formula of CMt t , 80 1§ or 
for the tannin. Acid hydrolysis of the acetylation 
product resulted in the formation of ellagic acid and 
phlobaphen, bu t no sugar was detected.

F. O . H o w i t t .
Presence of tann ins in  flowers. S .  I o n e s c o  

(Compt. rend., 1930, 191, 867—868).—The presence 
of tannins has been demonstrated in the flowers of a 
large number of shrubs, trees, and herbaceous plants. 
The flowers, after decolorisation with 96% alcohol 
or acetone, show colour reactions typical of the

tannins. The flowers may be divided into two groups 
according as they give, with iron salts, a green color
ation due to  catechu tannins, or a blue coloration due 
to tannins containing a digallic acid residue. To the 
first class belong the trees and shrubs, JEsculus 
hippocaslanum, Liriodendron tidipifera, Philadelphus 
coronarias, Pirns communis, Symphoricarpus race- 
mosus, and Syringa vulgaris ; to  the second the trees 
and shrubs, Acer platanoides, Rhus colinus, and Rosa 
canina, and the herbaceous plants, Fragaria vesca, 
Geum urbanum, Helianlhemum glaucum, H. guttatum, 
II. lavandulifolium, Lysimackia nimmularia, Pceonia 
románica, Potentilla argéntea, and P. recta.

T H. M o r t o n .
Q uercetin in  M aynoliacere and its  d istribu tion  

in  the p lan t kingdom . T. W e e v e r s  (Proc. K. 
Akad. Wetensch. Amsterdam, 1930, 33, 778—785).— 
Quercetin m ay be isolated from the flowers of 
Magnolia Yulan, var. Soulangiana, but not from the 
leaves or stem s; it is not present in the blooms of 
M . stellata. Quercetin is not the colouring m atter 
responsible for the brown coloration observed in  these 
flowers on freezing or on oxidation with hydrogen 
peroxide. During the development of M . Yulan  from 
the bud to  the flower, a period of marked anthocyanin 
production, the am ount of quercetin present does not 
decrease, bu t rather shows a slight increase.

T. II. M o r t o n .
P rep ara tio n  and p roperties of franguloside 

(frangulin) from  black a lder bark . M . B r i d e l  
and 0. C n A R A U x  (Compt. rend., 1930, 191, 1151—
1153).—Franguloside exists in the bark in a combined 
form, from wdiich it  m ay be set free by the action of 
an enzyme present in the bark. A yield of 2-5% may 
be obtained after hydrolysis by the enzyme, the small 
yields previously recorded representing only th a t 
portion of franguloside accidentally set free by the 
manipulationsemployed. Franguloside,C21H™09,H20 , 
has m. p. 246° on rapid heating, m. p. 249° after 
changing colour a t 197° on slow heating, [a]D — 134-40° 
in 80% acetic acid. W. O. K e r m a c k .

Capsanthin. L .  C h o l n o k y  (Magyar Chem. Fol., 
1930, 36, 11— 16, 17—25; Chem. Zentr., 1930, i, 
3560).—Tho ground pericarp (2 kg.) is percolated with 
light petroleum (2 litres), the extraot diluted with 
1 litre of ether, and left over-night in contact with 
30% methyl-alcoholic potash (200 c.c.). The crystals 
which separate are dissolved in 2 litres of ether, the 
solution being repeatedly washed with water and 
dried with sodium sulphate. After evaporation to 
500 c.c., 1-5 litres of light petroleum are added, the 
yield of colouring m atter precipitated being 3 9 g. 
The product is recrystallised from methyl alcohol.

A. A. E e d r i d g e .
P sy lliu m  seed. J . S. H e p b u r n  and T. L. 

L a u g h l i n  (Amer. J . Pharm., 1930,102, 565—568).— 
One sample contained moisture 8-5%, crude fat
6-4%, insoluble ash 2-9%, soluble ash 0-2%, crude 
protein 17-8%, crude fibre 11*5%, nitrogen-free 
extractives 52-6%, pentosans 9-8%, and galactans 
0-3%. The blackish-brown, acid gum extracted by 
hot water contained pentosan 16-4% and galactan 
0-02%. I t  is free from starch, does not reduce 
Fehling’s solution, and is precipitated by lead acetate
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o r  a lco h o l, b u t  n o t  b y  b o ra x , fe r r ic  c h lo r id e , o r  c o p p e r  
s u lp h a te .  H. E. F . N o t t o n .

P ig m e n t of th e  w a te r-m elo n . L. Z e c h m e is t e r  
and P. T u z s o n  (Ber., 1930, 63, [£], 2881—2883).— 
The fruit of Cucumis citrulhis contains extremely 
little lipoid material. Xanthophyll and esterified 
carotenoids are absent. The pigment consists of a 
m ixture of lycopene and carotene, separated from one 
another by means of their differing solubilities in  light 
petroleum. For South Hungarian material the ratio 
of lycopene to  carotene varies between 8 : 1 and 
10 : 1. H. W r e n .

P resen ce  in  ed ib le  p la n ts  of a llan to in , a llan to ic  
acid , a llan to in ase , an d  u rica se . R . F o s s e , A. 
B r c n e l , P. d e  G r a e v e , P. E. T h o m a s , and J . Sa r a z in  
(Compt. rend., 1930, 191, 1153— 1155).—Allantoin 
is present in a large number of edible plants, including 
m any grains, legumes, and vegetables. Allantoic acid, 
allantoinase, and uricase are not so widely distributed, 
bu t are not infrequently also present.

W . 0 .  K e r m a c k .
P a ra ffin s  of tobacco . M. E. K tjrilo (U.S.S.R. 

State Inst. Tobacco Ind., Bull. 69, 1930, 35—42).— 
After treatm ent with cold alcohol to remove resins, 
the product extracted from cigarette tobacco by hot 
ether, light petroleum, benzene, or alcohol consists 
of a mixture of saturated hydrocarbons of m. p.
5S—70°. Fractionation of the m ixture yielded 
heptacosane, m. p. 59—59-5°, and hentriacontane, 
m. p. 67-5—6S°. The constituents of tobacco de
scribed by Kissling as waxes (“ Handbuch der Tabak- 
kunde ”) are most probably mixtures of hydro
carbons. The paraffin contents of cigarette tobaccos 
of different types are very nearly constant.

T. H. P o p e .
N icotine m e ta b o lism  in  th e  tobacco  p lan t.

G. S. I l j i n  (U.S.S.R. State Inst. Tobacco Ind., Bull. 
69, 1930, SI—85).—When isolated tobacco seedlings 
are placed in toluene vapour, profound decomposition 
of the nitrogenous m aterial takes place. The amino- 
acids and amides decreased markedly in am ount and 
a larger am ount of ammonia was formed, liberation 
of carbon dioxide continuing during the whole period 
of the experiment bu t diminishing in intensity to 
wards the end. If  sufficient oxygen is supplied, the 
nicotine completely disappears, th is process occurring 
more slowly if the supply of oxygen is restricted. 
Under these conditions, nicotine is not formed as a 
result of initial hydrolysis of the protein m aterial 
bu t requires profound decomposition of the nitro
genous substances to  ammonia which, by condens
ation with non-nitrogenous carbon compounds, gives 
rise to  the nicotine molecule. I t  is probable th a t 
nicotine is a reserve form of nitrogen and th a t it 
participates in the general cycle of biological pro
cesses of the organism, its physiological function 
being analogous to th a t of asparagine. T. H. P o p e .

M icro a n a ly tic a l tobacco  d e te rm in a tio n s . I I I .  
D e te rm in a tio n  of th o se  c o n s titu en ts  of th e  a sh  
w h ich  in fluence sm o u ld e rin g . J .  B o d n a r  and 
L. B a r t a . IV. D e te rm in a tio n  of n ico tine. J .
B o d n a r  and V . L. N a g y  (Biochem. Z., 1930. 2 2 7 , 
429—451, 452—456; cf. B., 192S, 546 ; A., 1929, 729). 
—III . The capacity of tobacco to  smoulder satis

factorily when being smoked depends to a large 
extent on the am ount and composition of the ash 
which it  yields. Micro-methods can bo applied to  
the determination of potassium, calcium, chloride, 
phosphate, and sulphate in the ash from 0-5 g. of 
tobacco.

IV. The residue left when 10-0 c.c. of the super
n a tan t ether-light petroleum solution is evaporated 
to  dryness is dissolved in  water (10-0 c.c.) and titra ted  
with O-OlV-hydrochloric acid, methvl-red being used 
as indicator. W. M c Ca r t n e y .

P o w er of l ib e ra tin g  iod ine fro m  io d id es 
p o ssessed  by  th e  Phmopln/cea:. H. K y l i n  (Z. 
physiol. Chem., 1930, 191, 200—210).—No special 
iodine liberator was found in extracts of Lam im ria  
digitata. When the fresh leaves were placed in con
tac t with paper containing starch and slightly acidified 
w ith aqueous acetic acid an iodine reaction was de
tected. In  the surface cells of Laminaria there 
appears to'be an iodide-oxidase, bu t “ iodine volatilis
ation ” happens in nature only when, owing to  some 
change in osmotic equilibrium, iodide diffuses to  
the outer wall of the surface cells.

J . H . B ir k in s h a w .
L ib e ra tio n  of iod ine fro m  th e  io d ifero u s p a r ts  

of B otinetnaisonia  asparagoitles  b y  u ltra -v io le t 
ir ra d ia tio n . R. L a m i (Compt. rend., 1930, 191, 
863—865).—When the iodiferous parts of B. aspar- 
agoides are irradiated with idtra-violet light, iodine 
diffuses out into the surrounding water. I t  is sug
gested th a t this is due rather to  direct liberation of 
loosely bound iodine th an  to its  liberation by acid 
diffusing from the vacuoles, following necrosis caused 
by the irradiation. T. H . M o r t o n .

Influence of in o rg an ic  ions on  th e  p ro p e rtie s  
of seeds. I. C ry s ta l-p o ly am p h io n  th eo ry  of g e ls  
a n d  th e  c ry s ta l-p o ly am p h io n -em u lso id  th eo ry  
of b io log ica l p h en o m en a . V. K u r b a t o v . II . 
C hanges in  p a an d  p a  d u r in g  th e  so ak in g  of 
seeds in  so lu tio n s  of d iffe ren t ion ic co m p o sitio n .
S. A. Gluckmann (Protoplasma, 1930, 9, 34—65, 
66— 96).—I. A theoretical discussion.

II . Seeds soaked in aqueous solutions tend to bring 
the p a value of the liquid to  a definite point, viz.,
7-0 in water, a lower value in solutions of univalent 
salts, and still lower with bivalent salts. The p u value 
of solutions in  contact with seeds changes sharply in 
a few hours and subsequently remains constant, being 
independent of tem perature or the extent of swelling 
of the seeds. During soaking chloride ions are leached 
from seeds a t  a ra te  varying with the nature of the 
salts in solution, being greatest for salt solutions of 
univalent metals, followed in order by bi- and ter- 
valent metals. The rates of swelling of the seeds in 
various solutions were in the order w a te r> u n iv a len t>  
bivalent > terv a len t salts. Effects of soaking are 
irreversible and m ay be directly continued in sub
sequent soakings. Ths increased ra te  of germination 
following soaking in water is retarded by the use of 
salt solutions to  an  am ount increasing w ith the con
centrations and with the valency of the metal. The 
yield of plants was not affected by the soaking of the 
seed. A. G. P o l l a r d .
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C alcium  o x ala te  c ry s ta ls  in  th e  seed  coa t of 
F aina via officinalis, L. J .  G r e o e r  (Planta [Z. 
wiss. Biol.], 1930, 12, 49—52).—Contrary to general 
opinion, monoclinic crystals of calcium oxalate are 
formed in the outer integument of the seed coat of
F. officinalis in the early stages of development and 
are subsequently absorbed. A. G. P o l l a r d .

P re c ip ita tio n  of ca lc iu m  o x a la te  in  p la n t  cells.
A. N ie t h a m m e r  (Planta [Z. wiss. Biol.], 1930, 12, 
53—59).—Calcium oxalate crystals are formed in 
fruit cells and are reabsorbed as the fru it ripens. The 
formation of calcium oxalate is not merely the deposi
tion of unutilisable material, bu t represents a tem 
porary storage of reserve material in excess of the 
metabolic requirements of the plant.

A. G. P o l l a r d .
B io ch em is try  an d  h is to c h e m is try  of f ru its  and  

seeds. II . A. N ie t h a m m e r  (Biochem. Z., 1930, 
227, 462—471; cf. A., 1930, 964).—In  unripe fruits 
and seeds deposits of calcium oxalate, which in most 
cases disappear as ripening proceeds, are often found. 
The acetaldehyde content of most fruits increases 
with increasing ripeness, the increases in the case of 
dry seeds and fruits being m aintained only until the 
germinating power has reached its maximum.

W. M cCa r t n e y .
D e te rm in a tio n  of th e  a c id -b ase  ba lan ce  in  the  

a sh  of p lan ts . D. E. F r e a r  (J. Biol. Chom., 1930, 
88, 675—681).—The finely-powdered p lant material 
(2 g.) is w etted with 10 c.c. of water and mixed with 
25 c.c. of 25% magnesium n itrate solution. After 
drying the m ixture is ignited first a t  250° and then 
a t 500°. The ash is mixed with 10 c.c. of water and 
60 c.c. of IV-uitric acid and kept for 3 hrs. ju st below 
the b. p. The excess of nitric acid is titra ted  with 
standard alkali. A blank test is made using 1 g. of 
sugar in  the place of p lant material.

W. 0 . K e r j m a c k .
S u g a r  co n ten t [of p la n ts ]  an d  th e  ac tio n  of 

p o ta ss iu m . J . S z o l n o k i  (Wein u. Rebe, 1930, 11 
583—584; Chem. Zentr., 1930, i, 3449).—The effect 
of potassium on the formation and storage of sugar 
is regarded as being photo-electric in  character.

A. A. E l d r id g e .
M ech an ism  of th e  se p a ra tio n  of s ilic a  g e ls  in  

p la n t cells. H. P f e i f f e r  (Protoplasma, 1930, 9, 
120—127; Chem. Zentr., 1930, i, 3447).—Dehydration 
of adsorbed hydrosols is indicated.

v A. A. E l d r id g e .
S te m p e ll’s detec tion  of m ito g en e tic  ra d ia tio n  

b y  m e a n s  of L iesegang  r in g s . G . v a n  I t e r s o n , 
jun., and W. H. v a n  d e r  H e id f . (Proc. K. Akad. 
Wetensch. Amsterdam, 1930, 33, 702—706).—The 
claim of Stempell (Biol. Zentr., 1930, 50, 248) th a t 
there exists a residual mitogenetic radiation (cf. 
Siebert, A., 1930, 966), proceeding from minced onion 
roots, capable of passing through quartz or uviol 
glass and of causing distortion in growing Liesegang 
rings, is not confirmed. T. H. M o r t o n .

P a ra s it ic  b eh av io u r of P seu d o m o n a s tabaci 
(W oh an d  F o s te r)  cau sin g  “ w ild fire  " i n  tobacco.
K . B o n in g  (Z. Parasitenk. [Z. wiss. Biol.], 1930, 
2, 645 755).—The sensitiveness of tobacco plants to

wildfire is largely dependent on nutritional factors.

The greatest sensitiveness results from insufficient 
supplies of potash and excessive nitrogen. Phosphate 
deficiency increases the sensitiveness to  infection, but 
generous phosphatic manuring has no very marked 
beneficial effect. Liming did not affect the incidence of 
disease to any appreciable extent. A. G. P o l l a r d .

R u s t  d iseases  of ce rea ls . I I I .  C opper a d so rp 
tio n  of o a t-sm u t sp o re s  (U stilago avenae [P ers.], 
Jen s) . A. T e r J s n y i  (Z. physiol. Chem., 1930, 192, 
274—280; cf. A., 1930, 648).—Oat-smut spores 
adsorb up to 50% more copper from copper sulphate, 
acetate, and ouprammonium sulphate solutions than 
wheat-smut spores, but are less sensitive, since they 
require 3% of adsorbed copper to  prevent germination 
as against 0-5% for the wheat fungus. Oat-smut 
spores treated for 15 min. with copper solution are 
again capable of germination on extraction with 
0-5% hydrochloric acid; if the copper treatm ent is 
continued for 24 hrs. the hydrochloric acid does not 
restore the germinating power, since the copper has 
penetrated to the interior of the spores. Cuprammon- 
ium sulphate renders the spores of both species 
incapable of germination. J . H. B i r k i n s i i a w .

R esis tan ce  to  po iso n s of d esicca ted  p la n t 
tissu e s . W. W. A l l e n  (Aim. Bot., 1930, 44, 1001— 
1009).—Moss (Milium homum), when thoroughly 
desiccated by drying in air, can withstand several 
hours’ immersion in absolute alcohol, acetone, ether, 
or xylene, being able to grow when transferred 
directly to  water and then planted. Such treatm ent 
with chloroform or dilute alcohol, however, proved 
fatal. F . 0 . H o w it t .

F ine s tru c tu re  of w ood tra c h e id s  acco rd in g  to  
th e  e x a m in a tio n  of fo ssil w oods. E. O p f e r m a n n  
and G. R u t z  (Papier-Fabr., 1930, 28, 780—786).— 
Lignite (fossil wood) is discussed with reference to its 
importance in the theory of coal formation. The 
fibrous constituents of lignite have been isolated and 
investigated microscopically. Tracheids of coniferous 
woods were present to  the exclusion of deciduous 
woods. Many of the tracheids presented a similar 
appearance to  th a t of swollen ramie fibre. Swelling 
by means of cuprammonium caused the tracheids to 
assume a spiral formation similar to th a t shown by 
cotton under the same conditions, the middle lamella 
of the wood acting similarly to the cuticle of cotton.

T. T. P o t t s .
S tru c tu re  of lig n ite . F . L u f t  (Papier-Fabr., 

1930, 28, 787—791).—A -R ay spectrographic analysis 
of the fossil wood tracheids referred to  in the preceding 
abstract shows th a t interference figures similar to 
those of native cellulose, and not of the ordinary 
■woods, are obtained. The spiral structure of the 
middle lamella, shown to  be an early condition of the 
tracheids, appears to  be absent in the tracheids os 
examined. The lamella appears to  consist primarily 
of a number of parallel layers, and a  similar condition 
is shown to  bo naturally present in the spurs of 
Opuntia papyracantlia. T. T. P o t t s .

T ech n iq u e  of m icro ch em ica l reac tio n s . G. C. 
v a n  W al sem  (Z. wiss. Mikros., 1930, 47, 81—82; 
Chem. Zentr., 1930, i, 3703—3704).—The staining and 
microscopical examination of urinary sediments are 
described. A. A. E l d r id g e .



134 BRITISH CHEMICAL ABSTRACTS.— A.

S ta in in g  of fa t  [for m ic ro sco p ica l an a ly sis]. 
W. G r o ss  (Z. wiss. Mikros., 1930, 47, 64—68; Cliem. 
Zentr., 1930, i, 3704).

”* D e te rm in a tio n  of u r ic  acid  in  u r in e  b y  m e a n s  
of i t s  a b so rp tio n  sp ec tru m . J .  E is e n b r a n b  
(Arch. Pharm ., 1930, 268, 520—536).—In  solutions 
of p n 5— 6, uric acid shows a very intense absorption 
band a t  289 mp (e=  11,800) and is responsible for more 
th an  half the to tal absorption of urine a t this wave
length. An expression is given by which the con
centration of uric acid solutions m ay be derived from 
absorption data, and no other substance absorbing in 
this region is precipitable from urine by ammonium 
chloride. Precipitation followed by optical determin
ation offers, however, no advantage over the original 
method of Hopkins, since the chief faults of the latter 
lie in the difficulty of filtering the precipitate, which 
consists almost entirely of uric acid, and not, as has 
been supposed, of ammonium urate, and in the 
uncertainty as to  the am ount of uric acid remaining 
in the filtrate (cf. Jung, A., 1922, i, 1070). An 
improved m ethod is based on the fact th a t the absorp
tion spectrum of uric acid changes considerably with 
the p n, the greatest change in intensity being observed 
a t  about 300 mjr. Two equal quantities of 2—5 c.c. 
of urine with 10 c.c. of 0-liV-hydrocbloric acid and 
0-liV-sodium hydroxide, respectively, are each diluted 
to  100 c.c. and the intensities of absorption {E1 and E 2, 
respectively) for the line H g^j are compared by means 
of Scheibe’s spectrophotometer. The concentration 
of uric acid in mg. per 100 c.c. is given by 2-58(E2—E 1), 
the absorptions being calculated for 1 c.c. of undiluted 
urine. The differences between the results obtained 
by this m ethod and by Hopkins’ method (without 
correction for the filtrate) vary between 20-6 mg. and
3-1 mg. per 100 c.c. This apparent variation in 
solubility is not attribu ted  to p a variations, bu t to  the 
formation in certain cases of colloidal solutions of uric 
acid, which m ay easily be obtained a t p a 4—5, even 
in the absence of organic protectives. The new 
determ ination can be completed in 30 ruin., or, using 
photo-electric apparatus, in 6 min.

H . E. F . H o t t o n .
D e te rm in a tio n  of u r ic  ac id  in  u rin e . D. 

Ga n a s s in i  (Arch. 1st. Biocliim. Ital., 1930, 2 , 505— 
508).—To obviate a possible slight loss of uric acid 
and also the use of potassium iodide and silver 
n itrate, the Salkowski-Ludwig reagent employed in 
the author’s m ethod (A., 1914, ii, 823) m ay be replaced 
by zinc sulphate solution, followed by a slight excess 
of sodium carbonate, the uric acid being thus pre
cipitated as basic zinc urate. This is dissolved in 
dilute hydrochloric acid and the zinc precipitated as 
phosphate by adding disodium hydrogen phosphate; 
the uric acid dissolves as neutral sodium urate and is 
determined in the filtrate by titra tion  with 0-1A7- 
iodine, indigo-carmine being used as indicator.

T. H. P o p e .
C o lo rim e tric  d e te rm in a tio n  of tlie  p a of u rin e .

V. C. M y e r s  and E. M u n t w y l e r  (J. Lab. Clin. Med., 
1930, 15, 752—755). Ch e m ic a l  A b s t r a c t s .

G lass  l ig h t  f il te r  fo r F o lin ’s new  m ic ro -d e te r
m in a tio n  of b lo o d -su g a r. H. T a u b e r  (J. Lab. 
Clin. Med., 1930, 15, 766—767).—A yellow glass 
filter is employed. Ch em ic a l  A b st r a c t s .

T e s ts  fo r  m a d a r  ju ice  (C alotropis giganteu) 
a n d  fo r sn ak e  venom . D. N. C h a t t e r ji (Analyst, 
1930, 55, 683—684).—The crude chemical character
istics of extracts of the juice are described. Snake 
venom is detected by its  toxicity to  frogs.

D. G. H e w e r .
G ra v im e tric  m e th o d s  in  b io ch em is try . II. 

D e te rm in a tio n  of p o ta ss iu m , u s in g  th e  to rs io n  
ba lance . L. J e n d r a s s ik  and P. P e t r a s  (Biochem. 
Z., 1930, 226, 381—386).—For the determination of 
potassium in urine and in liquids of similar potassium 
content the m etal is precipitated as cobaltinitrite, 
which is weighed on a torsion balance. Ammonia 
m ust be removed from urine before precipitation and 
if much protein is present it  should be removed first by 
precipitation with lead acetate. W. M cCa r t n e y .

D e te rm in a tio n  of iro n  in  b io lo g ica l m a te r ia l.  
R. H ill  (Proc. Roy. Soc., 1930, B , 107, 205—214).— 
2 : 2'-Dipyridyl gives with ferrous salts, or with ferric 
salts in the presence of a reducing agent, a  red colour 
over the p a range 3-5—S-5. The presence of other 
metals, unless in great excess, does not influence the 
colour. The colour is adsorbed by insoluble proteins, 
bu t not by vegetable fibres. Adsorption by proteins, 
however, is small in the presence of sulphur dioxide 
and sodium acetate, or of 30% ethyl alcohol. Iron 
can be determined in  biological m aterial w ithout 
preliminary ashing in the following way. 2 : 2 ' -  
Dipyridyl is added to  a suspension of the substance 
in acetate buffer in  the presence of sulphur dioxide 
and sodium hyposulphite. The m ixture is filtered 
and the coloured filtrate is matched against a series 
of iron-2 : 2-dipyridyl standards. The iron in  baker’s 
yeast and egg-yolk was shown to be in the ferric state. 
2 : 2'-Dipyridyl inhibits the catalytic action of iron 
bu t not of copper on the oxidation of cysteine.

G. F . M a r r ia n .
C o lo rim e tric  d e te rm in a tio n  of sm a ll  am o u n ts  

of a rsen ic  in  b io lo g ica l m a te r ia l. E . H. M a e c h - 
l in g  and F. B. F l in n  (J. Lab. Clin. Med., 1930, 15, 
779—782).—The solution containing arsenic is treated 
with an acidified solution of ammonium molybdate 
which has previously been reduced by means of 
hydrazine sulphate. Ch e m ic a l  Ab s t r a c t s .

D e te rm in a tio n  of iod ine in  o rg an ic  p ro d u c ts .
G . P e e ie f e r  (Biochem. Z., 1930, 228, 146— 153).— 
F urther details and modifications of the author’s 
method are given, the combustion being now carried 
out in a heated quartz tube in presence of a platinum 
catalyst (cf. A., 1928, 928; 1929, 110, 1204).

P . W . Cl u t t e r b u c k .
C an  th e  fo rm u la  of A rrh e n iu s  b e  u sed  in  

b io logy  ?  J .  B e l e h r a d e k  (Protoplasma, 1928, 5, 
310—-318).—I t  is concluded th a t Arrhenius’ law can
not be applied to  heterogeneous systems. Changes 
in ¡r for biological reactions w ith changes in tem 
perature are attributed to  changes in the viscosity 
of the protoplasm. Ch em ical  A b st r a c t s .


