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General, Physical, and Inorganic Chemistry.
H ydrogen  sp e c tra  excited  by  elec tron ic  shock.

S. V en co v  (Compt. rend., 1929, 189, 279-^-280; 
cf. this vol., 968).--Continuous and secondary 
spectra of hydrogen were obtained together in the 
neighbourhood of the ionisation potential of the 
hydrogen molecule (16-/5 volts). Variations in gas 
pressure or in the accelerating field produced the 
strong Fulcher bands in the la tter spectrum, whilst 
the former appeared as a homogeneous ban d . Further 
variations in conditions of excitation produced 
independent effects on the intensities of the two 
spectra. The appearance below 20 volts of the 
first Balrner lines indicates th a t ionisation of the 
hydrogen molecule a t 16-5 volts is accompanied by 
dissociation. , J . Gr a n t .

S ep ara tio n  of h y d ro g en  lines in  p a ra lle l and  
crossed  e lec trica l an d  m ag n e tic  fields. N. R.
S en  (Z. Physik, 1929, 56, 673—683).—Mathematical. 
The theory of Dirac and Darwin is used to  calculate 
the separation of the hydrogen lines in parallel and 
crossed electric and magnetic fields, small relativity 
effects being neglected. For parallel fields the same 
conclusion is reached as with the older quantum 
mechanics. For crossed fields the arrangement of 
the separated H a lines and the possible switches are 
given. A. J . M e e .

D ensities  of h y d ro g en  sp e c tra l lines as  a 
function of th e  elec tron ic  velocity  of excita tion .
C. J .  Braseeield (Physical Rev., 1929, [ii], 34, 
431—437).—The densities of the principal lines of 
the singlet and triplet systems of molecular hydrogen, 
as well as H a, Hg, and Hy, were measured and plotted 
against electronic velocities for a range of 19—220 
equivalent volts, a t constant electron emission and 
gas pressure. The trip let lines approach a maximum 
density below 19 v o lts ; the singlet lines show a 
maximum between 30 and 35 volts. The densities 
of H„, Hg, and H y decrease rapidly below 30 volts, 
indicating th a t the number of dissociating collisions 
producing an excited atom m ust be very small a t 
19 volts. N. M. Bligh.

T e rm s  of th e  hy d ro g en  m olecule. G. H.
D ie k e  (Z. Physik, 1929, 55, 447—450).—Suggestions 
towards a complete theory of the origin of the various 
hydrogen terms are made. R. W. L u n t.

S tru c tu re  of th e  b an d  sp e c tra  of hy d ro g en  and  
helium  m olecules. G. H. D ie k e  (Nature, 1929,
123, 979).—The author’s interpretation (cf. preceding 
abstract) of regularities . in the spectrum of the 
hydrogen molecule was based on an incomplete
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analogy with the helium band spectrum. The missing 
helium bands have now been observed1, an d ; the 
author’s views are strengthened. The new bands 
consist of three groups, all belonging to the triplet 
system, one in the red, one near 535 mu., and one 
ric&r'495 .mp. A . A . E ld r to g e .’

E lec tro n  te rm s  in  th e  s in g le t sy s tem s of the  
fine line sp e c tru m  of hydrogen . W . W e iz e i. 
(Z. Physik, 1929, 55,483—501).—A complete analysis 
of the electron terms of the hydrogen molecule is 
described in which these are attribu ted  to a photo
electron, whilst a second electron always remains in 
the lowest s ta te ; the ultra-violet bands, for example, 
are then symbolised th u s : A <— B, l.,a21S—
l Ja2pa1S ; A -<■- ■;■; C,\ l.,a21S— l,o2i,w1IT. In  this 
way i t  has been possible to evaluate all the elec
tron terms. The ionisation potential is found to 
be 15-75 in agreement with experiment, 15-9 volts. 
The calculated value for the heat of dissociation 
Ha+— ^ H + H 4, for the first vibrational quantum, 
and for the nuclear spacing of H 2+ are, respectively' 
46-5 kg.-cal./mol., about 2100 cm.-1, and about
1-OOxlO-8 cm. R . W. L u n t .

D opp ler effect w ith  hom ogeneous hyd ro g en  
can a l ray s . W. R ie z l e r  (Ann. Physik, 1929, [v], 
2, 429—444).—The positive-ray stream contains 
H*, H2+, and H3+, but when a variable magnetic 
field is applied it is possible to determine the Doppler 
effect for homogeneous beams. The velocity calcu
lated from the deflexion by means of an electric or a 
magnetic field agrees with th a t calculated from the 
Doppler effect, according to which the velocities 
observed are in the ratio 1 : i : agreeing with
H +, H2+, and H3+. The Doppler distribution for 
inhomogeneous positive rays observed by Krefft is 
in fair agreement with the superposed effects of all 
the homogeneous beams obtained by magnetic 
resolution. The intensity distribution of the Doppler 
effect for the complete stream is conditioned by 
processes occurring in the beam itself.

R . A . M o r t o n .
N ew  connexion  betw een  th e  ab so rp tio n  

sp e c tru m  of hyd ro g en  and  th e  m an y -lin ed  
sp ec tru m . 0 . W. R ic h a r d s o n  (Nature, 1929,124, 
408).—A number of band systems ending on Dieke 
and Hopfield’s C level have been found; they all 
have initial states which are identical with one or 
other of the initial states of the bands ending on the 
2 1(S level, and they h a v e . the character of band 
sequences similar to those of the a, ¡3, and other 
systems ending on 23S. They all have P ' , Q, and B'
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branches. The correctness of H ori’s analysis of the 
Werner (C— >-A) bands is confirmed. There are 
four, or probably five, 2-levels in the H 2 spectrum. 
A classification of a number of the more im portant 
levels is suggested. A. A. E l d r id g e .

B an d  sp e c tra  of l ig h t m olecules. I. S p ec tra  
of h e liu m  an d  hydrogen . W . W e iz e l  (Z.. P h y sik , 
1929, 5 6 , 727— 739).— T h e characteristic  features  
sh ow n  b y  th e  ban d  sp ectra  of lig h t m o lecu les are :
(a) their approximate conformity to one or other of 
the two expressions deduced by Hund (A., 1926,. 
657), according to  the rotational energy involved;
(b) the complete decoupling of the spin, the /-de
coupling attaining a very high degree; ..(c) the non- 
appearance of spin-multiplet structure, and (d) the 
rare appearance of intercombination between term 
systems of different multiplets. From this point of 
view the molecular spectra of hydrogen and helium 
are discussed, new terms being identified and previous 
interpretations corrected. The decoupling is dealt 
with in detail. An explanation is offered for the 
relative intensities of the Ion ian  and Werner bands of 
hydrogen and the interpretation of the former as 
singlet-singlet combinations is discussed.

J . W. S m it h .
N ear in fra -re d  sp e c tra  of h e liu m  an d  m ercu ry . 

T . T a k a m in e  and T. S tjga (Sci. Papers Inst. Phys. 
Chem. Res. Tokyo, 1929, 11, 131— 137).—Using a 
method of heating a plate sensitised with neocyanine, 
and also by phosphoro-photography, the near infra
red spectra of helium and mercury were studied. 
W ith a strong-current Geissler tube as a source of 
light the helium line 2ZS —23P  could be photographed 
with 5 min. exposure. The mercury arc spectrum 
showed a group of lines in the region 0-7—1 ¡x. The 
remarkable intensity of the two oxygen lines 0-846 
and 0-777 ¡x appearing as im purity is noted and its 
possible bearing in astrophysics is mentioned.

N. M. B l ig h .
H eliu m  b an d  sp ec tru m . II I . S. Imani.shi 

(Sci. Papers Inst. Phys. Chem. Res. Tokyo, 1929, 1 1 ,  
139—149; cf. this vol., 616).;—New measurements on 
the higher members of the helium 23aS—wipnll series 
bands in the ultra-violet region were made. Two 
new bands, 2 s1— Ŝ 1 and 2 s1—Dp1, were found and 
analysed. Constants are calculated for these bands, 
and a Rydberg formula is suggested which expresses 
the electronic frequencies accurately, especially of the 
higher members. The convergence value of co0, the 
vibrational constant for the ^-states, is found to  be 
1627-2+0-2 cm .-1 N. M. B ligh .

P ro p e r tie s  of a c lass  of m o lecu la r te rm s , 
especially  te rm s  of th e  h e liu m  m olecule. G. H. 
D ie k e  (Z. Physik, 1929, 57, 71—105).—M athe
matical. The rotational structure of the terms of a 
molecule is investigated. A calculation due to  Hill 
and Van Vleck is used to follow the transition from 
stronger to weaker rotation or from weaker to stronger 
coupling. The results obtained are tested on the 
terms of the helium band spectrum. A. J . M e e .

E lec tro n  d is tr ib u tio n  in  n o rm a l h e liu m . H.
B e t h e  (Z. Physik, 1929, 55, 431—436).—An ex
ceptionally good agreement is to be found between 
the values of the energy terms and the eigenfunk-

tion of the normal helium atom calculated by the 
self-consistent field method of Hartree and by the 
analysis of Hylleras. R. W. L u n t .

M ea su rem en t of ex c ita tio n  [functions] of the 
h e liu m  sp e c tru m . W. H a n l e  (Z. Physik, 1929, 
5 6 , 94— 113).—The principle of the design of an 
apparatus for examining the spectrum of helium 
m ay be examined as a function of the velocity of the 
exciting electrons; this is discussed a t length together 
with the errors involved in the procedure finally 
adopted. The gas pressure was adjusted to a value 
below th a t a t which pressure effects become appre
ciable, and spectrograms were taken of the lumin
escence in the range 6678—3819 A. produced in a field- 
free space by electrons of velocity up to 450 volts. The 
curves for the intensity as a  function of the  electron 
velocity show the following characteristics : a well- 
defined maximum lying a t or below about 100 volts; 
lines of the same spectral series have curves of the 
same type, characterised by the sharpness and 
position of the maximum ; and the; triplet lines 
exhibit a very much sharper maximum than  do the 
singlet lines, the 2p—ms series having the sharpest 
maximum. R . W. L u st.

S pectroscop ic  o b serv a tio n s of th e  low-voltage 
n itro g en  a rc . H . H a m a d a  (Sci. Rep. Tohoku, 
1929, 1 8 , 155—164).—The distribution of spectra 
over the region 3S00'—7000 A; in the low-voltage 
nitrogen arc produced in a two-electrode hot-cathode 
tube has been studied. .From the intensity distri
bution in the negative band system y it  would appear 
th a t the greater is the voltage applied the greater is 
the probability of transition from the initial states 
a t which the molecule has the greater vibrational 
quantum  number. R. Cu t iiil l .

E x c ita tio n  of th e  a rc  sp e c tru m  of nitrogen.
0 . S. D u f f e n d a c k  and R. A. W o lfe  (Physical Rev., 
1929, [ii], 34, 409—420).—The complete arc spectrum 
of nitrogen was excited and measured in the region 
8800—3400 A. with a low-voltage arc in  a mixture 
of helium and nitrogen. The first step of the excitation 
process is probably the dissociation of nitrogen mole
cules into neutral atoms by impacts of the second kind 
with m etastable helium atoms, and the second step 
the excitation of neutral nitrogen atoms by second 
impacts with m etastable helium atoms. Wave
lengths, classifications, and a number of new lines are 
tabulated. N.vM. B l ig h .

C lassification  of th e  a rc  sp e c tra  of n itrogen  
an d  carbon . S. B. In g r a m  (Physical Rev., 1929, 
[ii], 3 4 , 421—430).—The wave-lengths and approxi
mate intensities of about 125 lines of the arc spectrum 
of carbon between 9000 and 2 0 ,000  A. were measured. 
About 90 of these lines are classified as combinations 
between terms in C l and N  I; new terms are fixed 
in both of these spectra and many identifications 
made by Fowler and Selwyn in C i (cf. A., 1928, 450) 
and by Compton and Boyce (cf. this vol., 365) are 
confirmed. Using the data  of Duffendack and Wolfe 
(cf. preceding abstract) a number of lines is classified  
in the visible spectrum of N I. The designations of the 
2P  and 2D terms found by Kiess (cf. A., 1925, ii, 911) 
a t 5100 and 6800 A., respectively, are corrected by
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assigning them  to the 2 s22_p2 . 3p configuration, 
basing them on the 1D  term  of :N n . A complete 
term table of N i  is given. N. Mi B l ig h .

A dditional se r ie s  lin es  in  th e  sp ec tra  of C II 
and N II. I. S. B o w e n  (PhysicalRev., 1929, [ii], 34, 
534—53G).—Several of the strong lines of C n  were 
identified as combinations of the 4P  term of the 
sp- configuration with the quadruplet terms observed 
by Fowler and ■ Sehvyn (cf. A., 1928, 1165). This 
fixes the term values 4P 1=20G810-7, 4P S=206789‘2, 
4P3=206760;6. In  N n  the term value lS  term of 
the slp i and the lP  term of the sp3 configurations were 
fixed a t 206,159 and 72,084, respectively, relative to 
Fowler and Freeman’s term values (cf. A., 1927, 489). 
The lS  term combines with the lD term of the same 
configuration to give the nebular line a t 5754-8 A. 
The relative term values are recorded for a number of 
terms, including those designated “ a ” ' by Fowler 
and; Freeman, and these were shown to belong to 
the quintuplet system. , N. M. B lig i i .

N itro g en  afte rg low . E. J . B. W i l l e y  (Nature, 
1929> 124, 443—444).—The decay of the afterglow 
is only partly  a homogeneous reaction in clean glass 
vessels, the am ount of divergence from homogeneity 
being determined by the purity  of the nitrogen. The 
influence of the necessary traces of electronegative 
gas is confined to the surfaces. Under conditions of 
minimised wall decay no appreciable change in the 
order of the reaction takes place with tim e,;and no 
apparent alteration occurs in the afterglow spectrum 
so far as 4000 A. No simple relationship exists 
between the intensity of the glow and the concen
tration of chemically; active nitrogen, except possibly 
under certain conditions determined by:the state of 
the walls. Addition of small amounts of oxygen or 
nitric oxide to  a stream of glowing nitrogen causes a 
large development of radiation in the blue and regions 
of shorter wave-lengths. The intensity of the green 
flame with nitric oxide (5%) is related to  the con
centration of chemically active nitrogen as is th a t 
of the luminosity of the nitrogen alone. The decay 
of a stream of luminous nitrogen can be varied by 
addition of photogens without affecting the amount 
of the chemically active species present. I t  therefore 
appears th a t atoms are concerned in both phenomena, 
and it  is suggested th a t tho chemical activity is 
probably7 due to 2-3-volt metastable atoms.

A. A. E l d r id g e .
R o ta tio n a l s tru c tu re  of th e  re d  b an d s  of 

sodium . W. R. F r e d r ic k s o n  (Physical Rev., 
1929, [ii], 34, 207—212).—Three bands of the red 
band system of sodium photographed a t high dis
persion were measured. Two strong series of lines 
run through the bands and these series are shown, to 
be P  and R  branches, and the combination constants 
are evaluated. The final state values and those of 
the blue-green system agree closely and the constant 
for the upper state gives I 0'—255-3 X10-40 g.-cm.z and 
V = 3 -5 2 x  10-8 cm. The electronic transition is con
cluded to be of the 1S —1S  type. N. M. B l ig h .

U ltra-v io le t sp e c tru m  of m a g n e s iu m  hydride.
II. M any-lined  y -system . R. W. B. P ea r se  
(Proc. Roy.'Sop., 1929, A, 125, 157— 179; cf. this 
vol., 376).—The bands of the y-system of magnesium

hydride have been measured in the region 2560— 
3240 A. The distribution of band origins about the 
origin of the system is represented by the equation 
v0=35904-5+ 1138-4(« .'+ !)-9-5(w '+ i)2-  
1702-2(?i"~|-£)+34-2(tt"+!)2. The rotational struc
ture has been analysed and the bands have been 
found to consist of a single It and P  branch, with 
one line missing a t the origin. The structure is 
characteristic of the *S— >lS  type of transition, and 
the values for the vibrational constants show definitely 
th a t the two new' 3  levels are quite distinct from the 
2S  level of the a- and (3-systems. Using a rotational 
energy term of the form F (jk) = B nj t (jk+ \ ) ~  
A i[ji(j< t+1)]2, the following values are calculated : 
B n’ =  4-3020—0-0492(?i +  i ) —0-0050(«+ A)2, B u"  =
6-37S2—0-1854(«+|), £»„'=2-16 x  10-4, £„"= 3-45  x
10-4, /„ '= 6 -4 3 9 x 1 0 -«  g.-cm.2, / 0"= 4 -3 4 3 x  10-4» g.- 
cm.2, r 0'= 2 -0 2 x  lO-8 cm., 1-65‘x  10-8 cm. The 
observed values for the isotope effect, measured for 
the (0 ,2 ) and (0 ,1) bands, are in good agreement with 
those calculated on the assumption th a t the bands are 
em itted by the diatomic molecule, MgH, magnesium 
having isotopes of Weights 24, 25, and 26.

L . L . B ir c u m sh a w .
O ptica l ex c ita tio n  of p h o sp h o ru s  vapour. A. 

J a k o v l e v  and A. T e r e n in  (Nature, 1929, 124, 
337).—Fluorescence emitted in the region 3500— 
1900 A. was observed in phosphorus vapour (0-1 
mm.) a t 600—700° illuminated by spark radiation 
Cd 2195 , 2144 A., Zn, 2100, 20621 ., or A1 1990, 
1935 A. The first vibration quantum  and the dis
sociation energy of the normal P 2 molecule are 
estimated, respectively, to be 775 cm .“1 and 6 volts.

A. A. E l d r id g e .
S p a rk  sp e c tra  of su lp h u r. L. B lo ch  and E. 

B loch  (Ann. Physique, 1929, [x], 12, 5—22).—A 
more detailed account of work already published 
(this vol., 225).

A rc  sp e c tru m  of ch lo rine  an d  i ts  s tru c tu re .
C. C. K ie s s  and T. L. d e  B r u in  (Bur. Stand. J . Res:., 
1929, 2, 1117— 1136).—More than  200 lines between 
4000 and 9900 A. have been measured in the arc 
spectrum of chlorine excited b y  an uncondensed 
discharge in a  Geissler tube a t low pressure. Of these 
lines 62%, together with those observed by Turner 
in the Schumann region, have been classified as 
resulting from combinations between terms of the 
doublet and quadruplet systems. They arise mainly 
from the basic term  3P  of the ion, the terms coming 
from *S and 1D  not being definitely established, 
owing to the faintness of the lines. From these, the 
distance separating 2P 2 from 3P 2 is 104,991 cm.-1, 
giving 12-96 volts as the ionisation potential of neutral 
chlorine. C. J . S m i t h e l l s .

A rc sp e c tru m  of ch lorine . K . M a j u m d a r  
(Proc. Roy. Soc., 1929, A, 125, 60—68).—From a 
consideration of the fact th a t in the arc spectra of a 
group of successive elements (e.g., aluminium, silicon 
. . . potassium) the wave-numbers of the strongest 
lines of the elements due to the transition N — N 2 
increase linearly with the atomic number (cf. Saha 
and Mazumdar, A., 1928, 1296), it is found th a t the 
group of chlorine lines due to the transition 
4M 2 (iVj-i— N 2) should lie in the region 9300—
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7700 A. Therefore the group a t 4700—4200 A.„ 
identified by Laporte (A., 1928, 805) as being due 
to the transition 4j¥ 2 [Nx<— N t ), m ust be actually 
ascribed to 4M2 (N<— 0 2). W ith a view to discover 
these predicted infra-red lines the spectrum of 
chlorine has been photographed in the region 6400—  
8700 A. The means taken to  surmount the experi
mental difficulties are discussed. The new lines 
observed in the infra-red are identified as belonging 
to  the transition — iV2 and are tabulated in the 
form of multiplets. The ionisation potential is 
calculated to be 13-1 volts. L. L. B i r c p m s h a w .

S p ec tru m  of treb ly -io n ised  a rg o n . D. S. J og
(Nature, 1929, 124, 303).—The lines of treblv- 
ionised argon have been classified ; all the quad
ruplet multiplets due to the transition 2 M % (N2<— N  
have been obtained. A. A. E l d r id g e .

N u m b er of exc ited  a to m s  an d  th e  a b so rp tio n  
sp e c tru m  of n ickel vap o u r. A. T. W illia m s; 
(Nature, 1929, 124, 373).—The equation N '/N =  
e-EIRT, where N\ is the number of excited atoms, N  
the total number of atoms, and E  the energy, is 
modified to N ’jN ~ e ~ lE+AEilRT, since it is necessary 
to consider also the energy consumed in passing from, 
one normal configuration to another : (3d)8(4s)2— >- 
(3d)9(4s)=AE. " A. A. E l d r id g e .

N ew  zinc h y d rid e  b a n d s  in  th e  u ltra -v io le t. E .
B en g t sso n  and B . Gr u n d str o m  (Z. Physik, 1929, 
5 7 /  1— 10).—The new band system investigated 
extends from X2500 to 2000  A., and five bands a t 
2092, 2152, 2240, 2332, and 2351 A. are analysed. 
These bands have only simple P  and R  branches, the. 
P-branch being always somewhat more intense. The 
term-differences of the initial and end states are 
obtained. They represent a XS'— electron 
switch of an ionised Zn+H dipole. From these five 
bands i t  is possible to place a large number of bands 
in a level scheme. The dissociation energies of both 
electron states are calculated from the convergence 
limit to be D '= 4-4  and D "= 2-5  volts. A. J . Me e .

R eg u la ritie s  in  th e  a rc  sp e c tru m  of a rsen ic .
K . R. R ao  (Proc. Roy. Soc., 1929, A, 125, 238—246). 
—The spectrum of arsenic has been photographed 
between 8800 and 1370 A., using as source the arc 
between metallic arsenic contained in poles of carbon 
or aluminium. No lines have been observed in the 
infra-red region. The arc in  nitrogen was used for 
investigating the Schumann region down to 1650 A. 
and below this region the arc in a vacuum between 
carbon poles containing arsenic and the spark between 
metallic arsenic in hydrogen. Several new lines have 
been measured which have led to the identification of 
combinations due to  the electron transitions from the 
deepest ip  state to the higher 5s, 4p ’, and 4d  states. 
The resonance triplet corresponds with the combin
ation 4p‘iS— 5siP. L. L. BirCumsiiaw.

M agnetic  sep a ra tio n  in  th e  sp e c tru m  of ion ised  
k ry p to n . C. J . B a k k e e  and P. Z e e m a n  (Proc. K. 
Akad. Wetensch. Amsterdam, 1929, 32, 565—577).— 
The magnetic separation of the K r II spectrum has 
been investigated. The j-values of the terms arising 
from the coupling of the 5s and 5p  electron have been 
fijced and it  is shown th a t ^-values with strong

*! anomaly ” appear. The g-sum rule has been 
confirmed. A comparison of the «¡'-values of analogous 
terms in the spectra of Ne n , A n , and K r i i  is given.

R. A. Morto n .
F ir s t  sp e c tru m  of k ry p to n . W. F. Meggers, 

T. L. d e  B r u i n , and C. J . H u m p h r e y s  (Bur. Stand. 
J .  Res., 1929, 3, 129— 162).—About 200 fines (3302-54 
to 9751-77 A.) characterising the spectrum of neutral 
krypton atoms have been photographed, and a list 
of estimated intensities and measured wave-lengths 
has been obtained. The main spectral terms, 
analogous to those in the related neon and argon 
spectra, have been identified and nearly all the KrT 
lines classified in series of various types. From the 
combinations and series limits absolute terms are 
derived and the  ionisation potential of 13-940 volts 
is deduced. The K r i spectrum is closely analogous 
to Ne I and A i and good agreement with theory is 
obtained. The proposed substitution of the krypton 
line 5649-56 A. for the cadmium line 6438-4696 A: 
as a primary standard of wave-length is open to 
objection because the krypton line has relatively low 
intensity and involves a metastable level. The line 
5870-92 A. is in these respects preferable, but it 
cannot be recommended as a standard until it has 
been re-examined for hyperfine structure.

R. A. M o r t o n .
E x ten sio n  of th e  Cd i-like isoelectronic 

sequence to  Sb  iv  an d  T ev . R. C. G ib b s  and (Miss) 
A. M. V ie w e g  (Physical Rev., 1929, [ii], 34,400—405). 
—The spectra of tin, antimony, and tellurium were 
photographed with a vacuum spectrograph. New 
S n m  lines, additional to those classified by Green and 
Loring (cf. A., 1928, 2), were identified, particularly 
second members of series. Sb iv lines were identified 
arising from transitions 5s5^?—5s2, and from 5p\ 
5sod, and 5s6s to 5s5p ; some second members were 
also found. The Cd i-like isoelectronic sequence was 
extended through T e v  by the classification of lines 
resulting from transitions as in Sb iv.

N. M . B lig h .
F ir s t  sp e c tru m  of xenon. W. F. M eggers, 

T . L. d e  B r u i n , and C. J . H u m p h r e y s  (Science, 
1929, 69, 406; Chem. Abstr., 1929, 2655).—A pre
liminary notice of a new list of estimated intensities 
and measured wave-lengths for about 300 lines of 
the X e i  spectrum between 3442-7 and 9923 10 A. 
Spectral terms accounting for most of the lines have 
been identified; the largest term, 1<S10, represents the 
normal state of the neutral atom and has a  value 
97,835, from which an ionising potential of 12-078 
volts is derived. L. S. T h e o b a l d .

A rc sp e c tru m  of p la tin u m . J .  J . L to ng o od  
(Physical Rev., 1929, [ii], 34, 185—198).—Eight new 
levels and 44 new combinations were found in P ti, 
and 56 new lines were measured in the ultra-violet. 
Many levels were interpreted from an examination of 
the Zeeman effect and from the ^-values. Low 
structures are d9s, # s 2, and d 10; middle terms arise 
from drjp  and dss p ; high configurations are d9 . s, 
d8s . s, with an indication of dss . d. Quintuplet terms 
appear in the middle and high sets. Evidence shows 
th a t the Russell-Saunders coupling has almost 
completely broken down. Similarity with the
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theoretically analogous spectrum of N il  is only 
approximate. The ionisation potentials calculated 
approximately are 8-9 for d?s to. d9 and 9-7 volts for 
dds to d8s. N. M. B lioh .

M ean life fo r th e  m e rc u ry  sp a rk  sp ec tru m .
L. R. Ma x w e l l  (Physical Rev., 1929, [iij, 3 4 , 199— 
206; cf. this Vol., 112).—Mean life values found for 
the lines 3114 and 2572 of H giV  were 9 x l 0 “7 and 
8 x KH sec., and for the lines 3090, 3312, and 4797 Â. 
of H g m  were 6 X 10~7, 4 X 10~7, and 4 x l 0 ~7 sec., 
respectively. The prominent lines of Hg n  have an 
estimated mean life of the order 10 8 sec. These 
results indicate th a t the greater the charge, of the ion 
producing the line the longer is the mean life. Spark 
lines are produced by single electron collisions.

N . M. B l ig h .
Line ab so rp tio n  of m e rc u ry  v ap o u r fo r the 

line 2 5 3 7  À. H. K o f f e r m a n n  and W. T ietze  
(Z. Physik, 1929,5 6 , 604—616).—The total absorption 
of the 2537 Â. mercury resonance line by a layer of 
mercury vapour was measured by a photo-electric 
method a t five different temperatures between —11° 
and 20°. The/-values for the line were calculated by 
the use of a formula connecting it with the product 
of the maximal absorption coefficient and the layer 
length. For the  comparison of this/-value with that 
derived by other methods, e.g., measurement of the 
absorption of thepressure-widened lines and anomalous 
dispersion, it must he remembered th a t the 2537 Â. 
line has a complex structure, being made up of five 
lines a t a distance of about 0-01 Â. from each other. 
T he/-value is intermediate between those obtained 
for the extreme lines and is practically equal to one 
fifth of the to tal /-values. The normal life-period of 
the 3P 1 state of mercury calculated from five times 
the /-value is in good agreement with the life-value 
obtained by other methods. A. J . Me e .

Efficiency of ex c ita tio n  by e lec tron  im p ac t and  
anom alous s c a tte r in g  in  m e rc u ry  vapour. W. H.
Br a t t a in  (Physical Rev., 1929, [ii], 3 4  , 474—485; 
cf. Messenger, A., 1927, 85; Maxwell, A., 1926, 989; 
Jones, A., 1928, 1168).—The efficiency of excitation 
by electron im pact of the 6-67-volt resonance level in 
the mercury atom was studied as a function of the 
energy of the incident electrons. The electrons which 
have lost energy are separated out by a small retarding 
field and measured. The number of collisions is 
calculated from the experimental value of the mean 
free path. For the range 6-67—7-07 volts the maxi
mum efficiency is 0-06 a t 6-77 volts, falling to 0-04 
at 7-0 volts. The number of electrons scattered 
elastically a t large angles by mercury vapour as a 
function of their energy was measured for an energy 
range of 2— 10 volts. Singularities were found corre
sponding with an increase in large angle scattering, 
the most prominent being a t 4-9, 5-7, and 6-3 volts, 
and the less prominent a t 9-6, 10-3, and 11-1 volts.

N. M. B lig h .
O rig in  of long  in fra -re d  ra d ia tio n  of m ercu ry . 

W. K r o e b e l  (Z. Physik, 1929, 56, 114—130)— In 
order to test the speculations of Franck and Grotrian 
as to the origin of the radiation from mercury vapour 
in the region 400—200 ¡j. the conditions under which 
this radiation is em itted and absorbed have been

investigated. The method consisted in measuring the 
indioations of a radio-micrometer on which was allowed 
to fall the total long %vave radiation from a specially 
designed mercury arc lamp, the whole being contained 
in an atmosphere of dry air to avoid absorption by 
water vapour. Radiation of wave-length below 200 (* 
was removed by a series of filters, the final one being 
blackened cardboard, for which Rubens gives a trans- 
missibility of 9% for X ^  200 ¡j.. I t  was found th a t 
the radiation ) , £  200 (J. was quenched by the addition 
of hydrogen to  the arc source, but slightly increased 
by the addition of nitrogen ; the radiation is absorbed 
by excited mercury vapour which is produced in the 
arc, and by mercury vapour excited by 4-9-volt 
electrons. I t  is therefore concluded, in agreement 
with the theory of Franck and Grotrian, th a t the 
radiation in question arises from a metastable excited 
Hg2 molecule. R. W. L u n t .

R ela tio n  betw een  th e  in ten s itie s  of m u ltip le ts  
of m e rc u ry  an d  of neon  an d  th e  en e rg y  of th e  
ex c itin g  e lec trons. W. E n d e  (Z. Physik, 1929, 
5 6 , 503-—515).—The relative intensities of multiplets 
of mercury and of neon have been determined from 
spectrograms of the luminescence excitcd in .these 
gases in an approximately field-free space by electrons 
of energy from 12 to 40 volts. The relative intensities 
of the components of the mercury triplet 23P —23S V 
5461, 4358, and 4047 A. were 60 : 100  : 4 9 ± 5 % ; the 
ratios were independent of the electron energy and 
almost independent of the strength of the electron 
beam. For the triplet 23P 2~ 3 3D, 3663, 3655, 3650 A . 
the ratios were 53 : 51 : 100, again independent of the 
electron energy. The measurements in neon were 
carried out a t a constant pressure of 0-8 mm. and 
relate to the red and yellow groups of lines. The 
relative intensities differ widely from those observed 
by Dorgelo in the positive column. R. W. L u n t .

S p a rk  sp e c tru m  of th a lliu m , T i m .  J . C.
M cL e n n a n , A. B . McL a y , and M. F. Cra w fo rd  
(Proc. Roy. Soc., 1929, A, 1 2 5 , 50—53; cf. Carroll, 
A., 1926, 214).—The term structure of the second 
spark spectrum of thallium  has been investigated, 
and the real F  and G first members and members of 
each of the S, P, and D series higher than  those 
already located by Carroll (loc. cit.) have been identi
fied. The term values are based on the value zero 
for the state 1S  (od10) reached a t ionisation. The ionis
ation potential, computed from the value 240,600 cm .-1 
for 6s2*S'j term, is 29-7 volts. The wrave-lengths 
assigned to T1 m , together with their wave-nuinbers, 
intensities, and series designations, are tabulated.

L. L . B ir c u m sh a w .
Second s p a rk  sp e c tru m  of lead , P b  in .  S. 

S m ith  (Physical Rev., 1929, [ii], 3 4 , 393—399; cf. 
this vol., i l3 , 227).—The multiplets 6aP 0,i,2—83<S'j, 
^ o . U —7*9i&3, 73A), 1.2—'73̂ > 1.2.3, and 63P 0.i,2—PPzP i 
arising from combinations between triplet terms 
of Pb in  wrere found. Twenty-one lines arising 
from combinations betwreen singlet term s and in ter
combinations between singlet and triplet terms were 
identified. The 'pp^-D, term is found in combination 
with 63P J>2, 6lP j, 63P 2,3> and <SlF z. Seven new lines 
of T1 i i  are given, corresponding with some of the 
Pb in  combinations. N. M. B l ig h .
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B an d  sp ec tra . II. R u e d y  (J. Pliys. Radium, 
1929, [vi], 10, 129—160).—A theoretical review based 
on H und’s theory slightly modified in regard to 
rotatory “ doubling.” The phenomenon is a general 
property of molecular electronic levels ¿ „ > 0  and is 
not characteristic merely of symmetrical molecules. 
The relationships between the spectra of copper, 
silver, and gold atoms and the spectra of compounds 
of these metals disclose evidence of transitions between 
metastable states. The theory of the intensities of 
the bands of molecular oxygen is in agreement with 
experience concerning the vibration state. The selec
tion rules for transitions between rotation levels (P , 
Q, and R  branches) are not as strict as for atoms and 
depend on the speed of rotation and the nature 
(electric moment) of the molecule. R. A. M o r to n .

S p e c tru m  of th e  a u ro ra  b o rea lis . J . K a p la n  
(Science, 1929, 69, 296—297).—Two weak lines of 
wave-length 5176 and 5149 A. in the auroral spectrum 
can be accounted for by assuming th a t  collisions of 
the second kind take place between nitrogen atoms 
in the zD-atate and metastable nitrogen molecules in 
the A 0 and levels. L. S. T h e o b a ld .

S p e c tru m  of su n lit  a u ro ra  ra y s  as co m p ared  
w ith  th e  sp e c tru m  of low er a u ro ra  in  th e  e a r th ’s  
shadow . C. Storm er  (Nature, 1929,124, 263—264).

F o rm  an d  s tru c tu re  of sp a rk s . VI. T.
T e r a d a , U. N a k a y a , and R. Y amamoto (Sci. Papers 
Inst. Phys. Chem. Res., 1929, 10, 271—290).—The 
effects of various volatile organic compounds on the 
form of long sparks in air has been investigated. The 
vapours of methyl iodide, ethyl iodide, chloroform, 
carbon tetrachloride, pp-dichloropropane, and ethylene 
dichloride smooth out a zigzag sp ark ; ethyl bromide 
lias no effect. Alcohols, ether, and acetone cause 
branching of the spark and a gap in luminosity near 
the negative .electrode. Benzene vapour is supposed 
to favour the formation of positive brush discharges. 
A transition stage in the type of spark is produced by 
benzoyl chloride and benzotrichloride—a smooth part 
of the spark near each electrode only. Halogen com
pounds in general, particularly those of chlorine, have 
the effect of smoothing zigzag sparks if their concen
tration  exceeds a critical value depending on the ratio 
of the mass of the halogen atom to the mol. wt. of the 
compound. This effect is held to be due to enhanced 
ionisation near the electrodes favouring the formation 
of brush discharges. C. W. G i b b y .

T e m p e ra tu re  an d  th e  C om pton  effect.
G. E. M. J a u n o e y  and H. B a u e r  (Physical Rev., 
1929, [ii], 34, 387—392).—On Debye’s theory the 
intensity of the unmodified X-rays scattered by 
crystals should increase with rise of temperature, and 
the ratio of modified to  unmodified rays should 
decrease. This was investigated, using De Foe’s 
method (ibid., 1926, 27, 675). An aluminium absorb
ing sheet was transferred from the primary to  the 
scattered beam and the ratio of the two ionisation 
currents was found a t —140°, 25°, and 565°. X-Rays 
for the jvave-length range 0-32—0-62 A. were scattered 
by carbon a t angles of 60°, 75°, and 90°, and by 
aluminium and copper a t  90° and 130°. No effect 
of temperature on the ratio of modified to unmodified

rays was detected within the limits of experimental 
error. N. M. B liq h .

C om pton  sc a tte r in g  an d  th e  new  s ta tis tic s . S.
Ch a n d r a se k h a r  (Proc. Roy. Soc., 1929, A, 125, 
231—237).—Mathematical. The Compton scattering 
by an electron gas is considered on the Fermi-Dirac 
statistics. Equations are derived which indicate that 
the distribution of intensity of the radiation scattered 
by a degenerate electron gas follows a parabolic and 
not an exponential law. The theory predicts the 
peak of maximum intensity a t a place where the 
Compton theory for a free-stationary electron predicts 
a line. Evidence is obtained th a t the Compton 
scattering of an electron gas should not be influenced 
by tem perature or by the  presence of a magnetic 
field. L. L. B irc um sh aw .

R eflexion an d  a b so rp tio n  of X -rays of large 
w ave-leng th . M. A. Va l o u c h  (Compt. rend., 
1929, 189, 283—285).—The reflecting powers of 
mirrors of different materials (lead and flint glasses, 
aluminium) have been measured as a function of the 
angle of incidence for the monochromatic K«. carbon 
rays (44-9 Ä.) produced a t 320 volts. Prins’ formula 
(A., 1928, 451) was applied to the experimental 
results, and the  refractive indices and absorption 
coefficients were obtained. Gr a n t .

C ontinuous X -ray  sp ec tru m . C. E ckart 
(Physical Rev., 1929, [ii], 34, 167— 175).—By the 
method of wave mechanics the quantum  theory is 
shown to be capable of accounting for the various 
characteristics of the continuous X -ray spectrum. 
The theoretical principles are deduced from a schem
atic model, assuming th a t the target of an X -ray tube 
is a plane.mirror which completely reflects the electron 
waves. “ N. M. B l ig h .

R eso lu tion  of th e  line Lß2 in to  i ts  d iagram  
co m ponen ts  an d  th e  re la tiv e  w id th s  of some 
X -ray  sp e c tru m  lines. S. K . A l l i s o n  (Physical 
Rev., 1929, [ii], 34, 176—180).—The line Xß2 in irid
ium, thallium, and uranium was investigated using 
the double spectrometer. Theoretically ' the lino 
should be double, its weaker component being 
designated £ß 15.- In  iridium no separation was 
obtained owing to the width of Xß2 ; in thallium an 
incomplete resolution was obtained. In  uranium 
practically complete separation, averaging 1 -S6 against 
a theoretical 1-94 Ä., was found. Some experiments 
were made on the intrinsic widths of certain lines in 
the L  series of thallium and lead. N. M. B lig i i .

I i-X -ray  ab so rp tio n  sp e c tra  of som e chlorine 
com p o u n d s in  aqueous so lu tion . O. S telling  
(Naturwiss., 1929, 17, 689).—The wave-length values 
for the X-absorption spectrum of chlorine are slightly 
different when solid sodium chloride, potassium 
chloride and chlorate are used. The results for 
nearly saturated solutions of chlorides differ, not only 
among themselves, but also from those of the solids. 
The values for potassium chlorate in solution and in 
the solid state are almost the same. R. A . M o rto n .

S c a tte r in g  of X -rays in  m e rc u ry  vapour. P.
S c h er r e r  and A. S t a g e r  (Helv. phys. Acta, 1928,1,
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518—533; Chem. Zontr., 1929, i, 1081).—The .F-curve 
corresponds with th a t obtained for crystals.

A . A . E l d r id g e .
M otion of an  e lec tric  a rc  in  a  m ag n e tic  field 

under low  g a s  p re ssu re . R. T a n b e r g  (Nature, 
1929,124, 371—372).

Use of se r ie s  in d u ctan ce  in  v acu u m  sp a rk  
spectra. R. C. G ib b s, (M iss) A. M . V ie w e g , and 
C. W. G a r t l e i n  (Physical Rev., 1929, [ii], 34, 406— 
408).—An inductance was used in series with the 
spark gaps and condenser, as an aid to the identific
ation of lines in the spark spectra of antimony and 
tin in the region below 2600 A. The general effect is 
to strengthen lines arising from lower states of ionis
ation and to  weaken those from higher states. Line 
identifications for the two elements are corrected.

N. M. B l ig h .
E lec tric  a rc  in  m ix ed  gases. F. H. Newman 

(Phil. Mag., 1929, [vii], 7, 1085— 1091).—The author’s 
third electrodemethod has been found to be inadequate 
for the starting of arcs in helium and neon atmospheres 
at pressures of 10-3 to 1 mm. This difficulty was 
eliminated by the fusing to the cathode of a small 
bead of borax, the effect of,which is assumed to be a 
reduction in the cathode potential fall, which is then 
sufficient to  ionise the molecules. W ith the arcs in 
the pure gases the characteristic radiations were 
absent, the arc core being white in colour with a 
surrounding column of yellow radiation showing only 
the Z>-lines. The Balmer lines were present with the 
CN bands. The effect of the addition of water vapour 
to either neon or helium was to enhance the Balmer 
lines and other lines of impurities while reducing 
considerably the spectra of the main gases.

A . E . Mitc h e ll .
New electroscope. B. F . J . S c h o n l a n d  (Proc. 

Camb. Phil. Soc., 1929, 25, 340—343).—A new type 
of ionisation electroscope is described which combines 
a high voltage-sensitivity with a small capacity, and 
has a sensitivity for quantity of electricity of the same 
order as a combination of an ionisation chamber arid 
a Compton electrometer. J . W. S m it h .

P h o to -e lec tr ic  th re sh o ld  of a doub ly-evapor
ated  film . R. B . J o n e s  (Physical Rev., 1929, [ii], 
34,,227—232).—An investigation was made to deter
mine whg,t energy fraction is spent in separating the 
electron from the original atom, and what work is 
done to take the electron through the outer surface 
when light is  incident on a metallic surface. The 
preparation of a  platinum, nickel, and platinum - 
nickel film by evaporation, simultaneously and under 
the same conditions, is described. Threshold wave
lengths found from saturation photo-electric currents 
obtained with monochromatic light of different wave
lengths were Ni 3333, P t 2804, N i-P t 3318 A. Similar 
investigations with platinum and tungsten gave 
W 233S, P t  2831, P t-W  2804 A. I t  is concluded that 
the threshold of the m ixtures of two metals is the 
same as th a t of th e  constituent having the threshold 
of lower frequency. N. M. B lig h .

P h o to -io n isa tio n  of th e  v ap o u rs  of csesium  and  
ru b id iu m . E. 0 . L a w r e n c e  and N. E . E d l e f s e n  
(Physical Rev., 1929, [ii], 34, 233—242).—Light 
intensities and photo-ionisation were measured simul-

taneously by an improved form of Foote and Mohler’s 
space-charge method (A., 1925, ii, 919), and an 
equation is given connecting the ionisation per unit 
light intensity and the frequency in the case of 
cæsium and rubidium over the range 2200—3130 A. 
The equation is in agreement with the relation tha t 
the effective collision capture cross-section of the ions 
for electrons varies inversely as the square of the 
energy of the electrons relative to  the ions, or the 
Thomson recombination law, confirmed by Oppen- 
heimer by wave mechanics (A., 1928, 456). Photo
ionisation by absorption of principal series lines in 
cæsium was confirmed and was observed also in 
rubidium. N. M. B l ig h .

L o n g itu d in a l d is tr ib u tio n  of pho to -e lectrons.
A. Ca r r e l l i (Z. Physik, 1929, 5 6 , 694—701).— 
Mathematical. The longitudinal distribution of photo- 
electrons is calculated by applying the new wave- 
mechanics with the theoretical treatm ent of Sommer - 
feld. The Sommerfeld expression is only a first 
approximation for the case when the wave-length is 
large compared with atomic dimensions, bu t the 
formula here derived applies without restriction of 
wave-length. The formula shows a dependence 
hitherto unknown on the atomic number of the 
substance. A. J . M e e .

E ffect of h y d ro g en  on  th e  th e rm io n ic  em issio n  
fro m  p o ta s s iu m . H. R. L a ir d  (Physical Rev., 
1929, [ii], 3 4 , 463—473).—The thermionic currents a t 
a given tem perature were observed for a potassium 
surface successively cleaned by distillation and con
tam inated by hydrogen, and it  was concluded th a t 
the large currents frequently observed from potassium 
are due to  hydrogen contamination. A uniform field 
appeared to be an essential condition for the satur
ation of the thermionic currents a t 150— 185°, and 
probably to below 100°. The Richardson-type equa
tion was obeyed over the range 150—210°. A value 
of approximately 1-3 volts for the thermionic work 
function <f> was characteristic of the potassium surface 
after hydrogen contamination of a certain type (cf. 
Richardson and Young, A., 1925, ii, 343). This value 
was concluded to be due to a layer of K H  on the 
potassium surface, and the emission being due to  its 
decomposition was chemical rather than  thermionic 
in origin. Values of <f> of 0-26 volt were found a t 
100—110°. The conductivity of a thin layer of 
potassium on a pyrex insulating tube was greatly 
decreased by exposure to hydrogen. N. M. B l ig h .

D is tr ib u tio n  of e lec tro n s betw een  th e  p la te  and  
g r id  of a  th ree -e lec tro d e  tu b e  as d e te rm in ed  by 
positive  cæ siu m  ions. J .  M. H y a t t  (Physical Rev., 
1929, [ii], 3 4 , 486—492).—Previous work was con
tinued (cf. this vol., 228) using a plane-anode type of 
tube containing cæsium vapour, the source of ions 
being a tungsten filament. The plate current and 
positive ion current em itted from the filament were 
observed for several negative grid potentials as the 
plate potential was varied; the number of electrons 
omitted from the cæsium-covered grid per positive 
ion was calculated and found to increase uniformly 
from zero, a t 95 volts to 0-24 a t  600 volts. An 
investigation of the ratio of the positive ion current
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to the plate to the positive ion emission from the 
filament is described. N. M. B l ig ii.

E ffect of l ig h t on th e  secondary  elec tron  
em issio n  of a lu m in iu m . E . F r e y  (Helv. phys. 
Acta, i .1928, 1, 385—416; Chem. Zentr., 1929, i, 
1084).—Illumination of nonToutgassed aluminium 
plates with a quartz mercury lamp causes a dimin
ution of secondary electron emission in a high 
vacuum. A. A. E l d r id g e .

C ritica l p o ten tia ls  of m eth an e . E. P ie t sc h  
and G. M. S ch w ab  (Z. Phvsik, 1929, 55, 231—233).— 
The decomposition of methane by 15-4-volt electrons- 
is discussed in relation to the recent work of Hogness 
and Kvalnes (this vol., 242), in which it was con
cluded th a t CH3t  ions were produced by electrons of 
this energy. I t  is shown th a t the authors’ earlier 
results could be attributed either to direct decom
position of the methane molecule and the simultaneous 
but independent formation of CH3+ ions, or to a 
rapid secondary reaction between CH3+ ions and 
monatomic hydrogen adsorbed on the electron source.

R. W. L u s t .
E m iss io n  of e lec tro n s fro m  m e ta ls  on i r r a d i 

a tio n  w ith  A '-ray s. W. E s p e  (Ann. Physik, 1929, 
[v], 2 , 381—426).—The action of X -rays in liberating 
electrons from metals has been studied quantitatively 
in relation to the different variable factors. On the 
basis of Einstein’s law, of equivalence formula) have 
been derived for the number of electrons set free 
when the X-rays strike the metal a t 90° and a t <f>°, 
and i t  is found th a t the emission should increase as 
1/cos <j>. For the rapid electrons this proportionality 
is strictly in accord with experiment, bu t for the 
slower secondary electrons the theoretical value is too 
low, the.error amounting to 10% when </> is 50°. The 
error is less for roughened surfaces than for highly 
polished metal. Comparison of the strength of the 
electron emission for smooth and roughened surfaces 
shows th a t the emission of slow secondary electrons 
from a polished plate is a t  a minimum and increases 
with increasing roughness. The emission of rapid 
electrons decreases a little when a smooth plate is 
roughened. The electron emission increases with the 
atomic number of the metal irradiated, up to  a point 
when the frequency of the radiation in use is exceeded 
by the excitation frequency of the metal. The rela
tion between electron omission and the wave-length 
of the incident radiation has also been studied. The 
results disclose deviations from the Einstein law of 
equivalence which are accounted for by variable 
absorption of electrons by the metal. Since emission 
is proportional to the intensity of the exciting radi
ation, it is possible indirectly to determine the relation 
between intensity of X-rays and voltage applied to 
the tube. Electron emission E  (for anticathodes of 
iron, nickel, and copper) varies as V3 (F =voltage) 
minus a constant. Palladium charged with hydrogen 
shows no measurable increase' in emission of slow or 
rapid electrons as compared with uncharged palladium.

R. A. M o r t o n .
R ad ii an d  co llision  p ro b a b ilitie s  of m e ta s ta b le  

neon  an d  m e rc u ry  a to m s. M. W. Ze m a n s k y  
(Physical Rev., 1929, [ii], 34, 213—226).—Theoretical. 
Assuming tha t metastable atoms either diffuse to the

walls of the container and g iveup  their energy there, 
or are raised to a higher or lowered to the normal 
state by im pact with other atoms, it is deduced that 
for large values of the time elapsing after the cut-off 
of the excitation the average number of metastable 
atoms per c.c. decays exponentially with th e  time.

N .M .B lig h .
A nalysis  of e lec tron ic  velocities by  electro

s ta tic  m ean s. A. L. H u g h e s  and V. R o ja n sk y  
(Physical Rev., 1929, [ii], 34, 284—290).—Theoretical. 
From the equation of the electronic orbits it is shown 
th a t an analysis of electronic velocities should bo 
possible by a radial electrostatic field as well as by 
the usual magnetic field. The plane of the receiving 
slit should be a t an angle of 127° 17' to the plane of 
the entrance , slit. Expressions are found for the 
resolution a t this angle, between two electrons with 
slightly different velocities, and for the departure from 
perfect re-focussing of two electrons w'ith the same 
velocity. N. M. B lig h .

D is trib u tio n  of m o b ilitie s  of io n s  in  m o is t air. 
J .  Z e l e n y  (Physical Rev., 1929, [ii], 34, 310—334).— 
A method which was used to measure the mobilities 
and distribution of the ions in air for various degrees 
of humidity is described, and a critical study of the 
effects of diffusion on the distribution of ions moving 
in an electric field was m ade; the results obtained 
were in fair agreement with theory. The mobilities 
of ions varied from 45% greater, than the slowest for 
positive ions to 30% for negative ions. Groups of 
ions having different mobilities were not detected. 
Theoretical explanations of the distribution are dis
cussed. The average mobility found for the negative 
ions was 2-00  and for positive ions 1-22 cm./sec. per 
volt/cm. for w ater contents of 3-2 and 2-7 mg. per 
litre of air, respectively, N .M .B lig h .

L o n g itu d in a l m ag n e tic  effect on b ea m s of slow 
elec tro n s. P e rio d ic  co n cen tra tio n  an d  dilat
a tion . J . T h ib a u d  (J. Phys. Radium, 1929, [vi],
10, 161— 176).—See this vol., 231.

Q u a n tu m  th eo ry  of e lec tro n ic  sc a tte r in g  by 
h e liu m . N. F. M ott (Proc. Camb. Phil. Soc., 1929, 
2 5 , 304—309).—The approximations introduced by 
Born (Z. Physik, 1926, 38, 803) in the calculation of 
the variation of electron scattering with angle in the 
case of hydrogen are discussed. Using the same 
approximations, similar calculations are made for the 
case of helium, the results being in good agreement 
with the measurements of Dymond and Watson (this 
vol., 368). J .  W. S m it h .

D isp ersio n  e lec tro n s in  th e  one-electron 
p ro b lem . J . H a r g r e a v e s  (Proc. Camb. Phil. Soc., 
1929, 2 5 , 323—330).—Mathematical. D irac’s rela
tiv ity  quantum  mechanics is used to derive the 
Kramers-Heisenberg dispersion formula for an atom 
with one electron and the dipole moment to which is 
due the incoherent scattering. The formulas obtained 
are similar to those obtained by Klein (Z. Physik,
1927, 41, 407) for the case of a central field, but are 
not limited to this case. This yields an expression 
for /  (the number of dispersion electrons for any fine 
of the optical spectrum) in terms of the solutions of 
the four wave equations of Dirac’s theory. For any
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state of the atom 2 / is not equal to unity as deduced 
by London (cf. A., 1926, 1191) from the original 
simple wave equation of Schrödinger, but, owing to 
the relativistic treatm ent, differs from it by an 
amount of the order of IQ-4. J . W. Sm it h .

Layers of cæ siu m  an d  n itro g en  on tu n g sten .
N. A. d e  B r u y n e  (Proc. Camb. Phil. Soc., 1929, 25 , 
347—354).—When a tungsten filament is heated in 
cæsium vapour in the presence of a trace of nitrogen, 
the curve of emission against temperature shows two 
maxima, one being a t the usual1 position observed in 
the presence of cæsium, whilst the other occurs a t a 
higher temperature. The minimum energy which 
the electrons m ust be given for this peak to appear 
lies between 4 and 9 volts, which is lower, than the 
work of dissociation of the nitrogen molecule and 
much lower than its ionisation potential. Hence it 
is concluded th a t the effect m ust be due to excited 
atoms or molecules. As it seems impossible th a t an 
electro-negative element such as nitrogen could itself 
cause increased emission, it is suggested tha t the 
function of the activated nitrogen is to hold the 
cæsium atoms to the surface to a temperature above 
that a t which a cæsium atom alone can adhere.

J . W. S m ith .
Io n isa tio n  of hyd ro g en  by i ts  ow n rad ia tio n s. 

J. T hom son (Phil. Mag., 1929, [vii],' 7, 970—980).— 
The indications previously obtained (A., 1928, 1Ö67) 
that hydrogen could be ionised by its own radiations 
have been confirmed, it having been found th a t the 
pure dry gas is ionised by radiations emitted by a 
point discharge within it. I t  is suggested th a t the 
ionisation is effected in stages, the molecules absorbing 
two or more energy quanta either from the radiations 
or by collisions with other active molecules. Some 
of the peculiar phenomena observed by Chattoclc 
and Tyndall (Phil. Mag., 1910, [vi], 1 9 , 449) in their 
investigations of th e1 pressure of the electrical wand 
are explained from a consideration of the ionising 
radiations em itted by the gas in the immediate 
vicinity of metallic points charged to high potentials.

A. E. Mit c h e l l .
Effective c ro ss-sec tio n  of th e  heavy in e r t  gases 

w ith  re sp ec t to  e lec tro n s below  1 volt. C. 
R a m sa u e r  and R . K ollath  (Naturwiss., 1929, 1 7 , 
671).—Preliminary. The curve effective cross
section/electron velocity in volts has been plotted for 
xenon, krypton, and argon for the region 0— 2 volts, 
particular attention being given to the range 0 -1—
1-0 volt. R . A. Mo rto n .

R a m sa u e r  effect in  arg o n . J . H oltsm ark  (Z. 
Physik, 1929, 5 5 , 437—446).—The elastic scattering 
of electrons in argon has been evaluated by the 
method of Faxen and Holtsmark (ibid., 1928, 52 , 
485) using the data  of H artree for the atomic field. 
I t  is shown th a t the Ramsauer curve for the effective 
target area as a function of the electron velocity 
may be considered as equivalent to the supposition 
of the target areas corresponding with zero, first, and 
second orders of the monochromatic ./.-waves by 
which a homogeneous electron beam may be repre
sented. R . W. L u n t .

A b so rp tio n  coefficient fo r  slow  elec trons in  
m ercu ry  vap o u r. R. B . B r o d e  (Proc. Roy. Soc.,

1929, A, 1 2 5 , 134— 142; cf. A., 1925, ii, 1020).—The 
absorption coefficient a in mercury vapour for 
electrons with energies of 0-5—400 volts has been 
determined, using a modification of Ram sauer’s 
apparatus for measuring the effective cross-sectional 
area of a gas. By employing as the source of elec
trons a tungsten filament in the centre of a cylinder 
with a fine longitudinal slit in the side, a very fine 
beam of electrons could be produced. No indication 
of a Ramsauer effect, i.e., small values of a for low- 
velocity electrons, was observed. The value of a was 
high a t 0-5 volt and decreased rapidly with increasing 
velocity, a small change in  the decrease being observed 
a t about 5 volts. A minimum was reached a t 20 
volts and a maximum a t 35 volts, followed by a 
regular decrease. Comparison with the results of 
previous investigators shows th a t Maxwell’s measure
ments (A., 1926, 989) are on the whole in best agree
m ent with the present values. Beuthe’s recent work 
(A., 1928,213) is criticised on the ground of inadequate 
experimental conditions. L . L . B ir c u m sh a w .

A ctivation  of oxygen by  e lec tro n  im p ac t. 
R. H . D alto n  (J. Arner. Chem. Soc., 1929, 51, 
2366—2374).—Besides the critical potential of 7-9 
volts, oxygen in presence of carbon also shows, more 
particularly between 0-2 and 0-4 mm., a critical 
potential of 10-6 volts. Oxygen excited by electron 
impact between these critical potentials reacts 
readily with carbon to yield mainly carbon dioxide. 
I t  is suggested th a t the critical potential of 10-6 volts 
mav be due to carbon dioxide and not to oxygen 
(cf."A., 1927, 187). S. K . T w e e d y .

M ass-ra tio  of p ro to n  an d  e lec tron . R. F u r t h  
(Naturwiss., 1929, 1 7 , 688—689).—The fact th a t the 
numbers z and ¡a. (z—hc/e2, (j.=m_p/m£, h being 
Planck’s constant, mp and mB the respective masses 
of protons and electrons) are of the same order has 
been studied. Assuming the interconversion of 
radiation and m atter rP+ r jE=X = c/v  (rp and rE being 
the radii of protons and electrons), and equating 
energies 7nPc2-\-mjifi2= hv , assuming a purely electro
static origin of kinetic energy, m,pci = ei jkrp and 
m Ec2= e2/kr]3, k  being a numerical constant. The 
above equations lead to  ¡x2+{i(2 —fa)+  1 —0 , and 
since z is great compared with 1 , \t.1= k z—2, ¡i.2=  1 / 
(fa—2). Putting k =  2 and 2=861-5, ¡¿=1721, whilst if 
evidence in favour of k=  32/15 is accepted ¡¿=1836 
as against the experimental value of 1846. Thus the 
ratio of mP and m E follows from general quantum  
theory considerations. R. A. M o r t o n .

E lec tro n  coun ting  tube. H. G e ig e r  and W. 
Mu l l e r  (Physikal. Z., 1929, 30, 489—493).—Experi
mental (cf. this vol., 114). R. A. M o r t o n .

In v es tig a tio n  of n a tu ra l  H -ra y s  w ith  th e  tu b e  
e lec tro m ete r. E. A. W. S c h m id t  and G. St e t t e r  
(Z. Physik, 1929, 5 5 , 467—482).—By using the 
electrometer method of Ortner and S tetter the specific 
ionisation produced by beams of //-particles of 
approximately uniform velocity has been measured. 
Over a wide range of velocity it was found th a t the 
specific ionisation was one quarter of th a t produced by 
a-particles. Discrepancies between the electrometer 
and scintillation methods are discussed.

R . W. L u n t .
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G yro -m ag n etic  effect an d  th e  m ag n e tic  
deflexion of a to m ic  ra y s  f ro m  th e  v iew po in t of 
th e  new  th eo ry  of m a g n e tism . K . H o n d a  (Z. 
Physik, 1929, 5 6 , 857—861; cf. A., 1928, 454).—, 
Assuming a nucleus of a ferro-magnetic atom to 
possess a magnetic moment hu t no appreciable 
moment of momentum, an explanation is given 
for the observed fact th a t the. gyro-magnetic ratio is 
half th a t expected on the simple electron theory. 
This conception is also used to provide an explanation 
for experimental results on atomic rays obtained by 
experiments such as those of Gerlach and Stern 
(Ann. Physik, 1924, fiv], 7 4 , 673; 1925, 7 6 , 163).

J , S m it h .
A t. w t. of h e liu m . A. U r m ar k  (Z. Physik, 1929, 

5 5 , 569—574).—The at. wt. of normal and ionised 
helium is discussed in the light of the author’s electro
static  theory of atomic , s tru c tu re ; the calculated 
values are 4-00106 and 4-00216, respectively, the 
la tter being in agreement with Aston’s mean value.

R. W . L u n t .
Iso tope  effect in  sp e c tra  an d  p rec ise  a to m ic  

w e ig h ts . W. F. G ia u q u e  (Nature, i9 2 9 ,124, 265). 
—A brief discussion. A. A. E l d r id g e .

D etection  of th e  iso to p es  of lead  by  th e  b an d  
sp e c tru m  m ethod . S. B L o o m e n th a l  (Science, 
1929, 69, 229; cf. Grebe and Konen, A., 1922, ii, 4).— 
A comparison of the band spectrum of ordinary 
lead (at. wt.; 207-2 and containing the isotopes 208, 
207, and 206) with th a t of uranium lead .(a t. wt. 
206-1) gives results in agreement with theory on the 
basis of lead monoxide as the em itter of the spectra. 
The separation expected on theoretical grounds 
between the hues due to Pb208O and Pb207O near 
the head of y567S-3 is ---0-37 wave num ber; th a t 
actually measured is —0-43: w a v e number. The 
negative sign indicates th a t the lines from the mole
cules of the lighter isotope, are displaced towards 
lower frequencies . with respect to those from the 
heavier isotope. L. S. T h e o b a ld .

A p p ro x im a te  m e th o d  of d e te rm in in g  th e  h ig h - 
velocity  lim its  of con tinuous ¡3-ray  sp ec tra .
J . A. Ch alm ers (Proc. Camb. Phil. Soc., 1929, 2 5 , 
331—339)1—By observing the thickness of aluminium 
sheet a t which a kink occurs in the absorption curve 
of (3-rays from the disintegration products of thorium, 
measurements have been made of the high-velocity 
limits of the continuous ¡3-ray spectra of these elements. 
The results are discussed theoretically and the possi
bility of further application of this simple electroscopic 
method is indicated. The absence of y-rays from 
thorium-C, as in tho case of radilnn-A1 (Bastings, 
A., 1925, ii, 9), is evidence against the supposed con
nexion between fi- and y-ray hardness; the softness 
of the ¡3-rayS from thorium-C" relative to the very 
hard y-rays is also contrary to  this idea.

J .  W. S m it h .
C ondensation  of rad io ac tiv e  su b s tan ces  on 

so lid  su rfaces. G. H . H e n d e r s o n  (Proc. Camb. 
Phil. Soc., 1929, 25, 344—346).—If a parallel,beam of 
atoms of radon be allowed to impinge on a cooled 
copper disc, the la tter on testing photographically is 
found not to show a spot representing ;the geometrical 
image, but to be fairly uniformly covered with active

deposit. This is explained by supposing tha t the 
atoms remain adsorbed on the surface only a short time 
and again fly off. In  the case of polonium a deposit 
was also found spread oyer the disc, but with a greater 
density opposite the geometrical image of the source. 
D istributed over the disc, however, were intensely 
active aggregates of polonium (cf. Chamie, A., 1927, 
605, 1120, 1928, 103); aggregates of the same type 
were also fouiid on attem pting to securo polonium 
by recoil from radium -E. J .  W. Sm ith .

D estru c tiv e  ac tio n  of a -ray s  on th in  film s of 
v a r io u s  su b stan ces. C. P aw lo w Sk i  (J. Chim. 
phys., 1929, 2 6 , 374—378).—The action of a-rays on 
thin films of collodion, cellophane, and mica has been 
examined. The rays cause the conglomeration of 
water into drops in collodion and cellophane, pro
ducing opacity. Mica is thus the most, suitable 
substance for covering the radioactive source in 
disintegration experiments. J .  A. V. B u t l e r .

Io n is in g  effect of a-ray s in  so lid  dielectrics.
H. F o lm er (Proc. K . Akad. Wetensch. Amsterdam, 
1929, 3 2 , 759—769).—An apparatus is described with 
which, in conjunction with a Wulf electrometer, 
attem pts were made to obtain evidence of ionisation 
when polonium rays and interm ittent polonium 
radiation falls on solid paraffin in an electric field. 
Ions formed would show a tendency to move relative 
to the field. Current measin-ements against time 
were made and the phenomena observed are discussed. 
Results are inconclusive, bu t there is some evidence 
of ionisation. ,N. M, Bligii.

E v a lu a tio n  of ra d iu m  p re p a ra tio n s  w ith  the 
e lec tro n  co u n tin g  tu b e  by  th e  y -ray  m eth o d . H.
N e u f e l d t  (Physikal. Z., 1929, 3 0 , 494—495).—The 
method allows amounts of radium  down to lO-6 rug. 
to  be determined to within 10%: The sensitivity 
is 1000 times th a t of other methods. An automatic 
counting device is used. R, A* M o rto n .

P re p a ra tio n  of ra d iu m  em an atio n . K. P eters 
and K. W e il  (Naturwiss., 1929; 1 7 , 690).—If the 
preparation of radium emanation is carried out under 
conditions permitting the y-activity of the residue 
and the emanation to be determined during the 
progress of tlie separation, evidence is obtained of the 
existence, of y-radiation of about 1 minute life period 
arising from a volatile carrier. The material is con
densed a t — 185°, and is apparently a gas. The work 
is being carried out on radium from other sources in 
order to  ascertain if the particular material used 
contained an unusual constituent.

R. A. M o r to n .
U se of rad io ac tiv e  reco il a to m s fo r diffusion 

m easu rem en ts . G. v o n  H e v e s y  and W. S e i t h  (Z. 
Physik, 1929, 5 6 , 790—801).—The emission of 
a-ray recoil atoms from a  film of the chloride of 
thorium-JS deposited on a- surface of lead chloride 
diminishes on warming to temperatures between 
160° and 270°. This change affords an accurate  
method of measuring velocities of diffusion in lead 
hahdes down to diffusion constants of 10~13 cm .2 
per day. The values obtained for the diffusion con
stants of lead ions in lead chloride and lead iodide 
are £>=1-06 X 107e3B120to and D==3-43 x  104e3MW ,
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respectively. In  the case of the iodide a value of 
the same order lias been obtained by measurements 
of the decrease of a-ray activity. The transport 
number of the lead ion is calculated to be 10~5. These 
values are in good agreement with the observations 
of Tubandt (Z. Elektrochem., 1928, 34, 482). The 
high value of the heat of relaxation of the lead ion 
(38120 g.-cal.) compared with th a t of the chlorine ion 
(11180 g.-cal.) explains the observation made by 
Tubandt th a t the conductivity in the solid state is 
due almost entirely to the ohlorine ion.

J . W. S m ith .
[R adio]activ ity  of lead  ob ta in ed  fro m  th e  roof 

of P a r is  O b serv ato ry . A. S m its and (Miss) C. H . 
JIacGil l a v r y  (Proc. K. Akad. Wetensch. Amster
dam, 1929, 32, 610—613).—The observation of 
Maracineanu (A., 1925, ii, 348) th a t a-particles are 
emitted from lead, bu t only from the surface exposed 
to the sun’a rays, has been confirmed with a sample 
cut from the roof of Paris Observatory two years 
previously. Lead is being subjected to solar radi
ation in sealed quartz vessels in order to establish 
whether the effect is due to irradiation or to atmo- 
spherio dust. R . A. Mo rto n .

C alculation  of rad io ac tiv e  decay co n stan ts  by 
wave m ech an ics. T. S e x l  (Z. Physik, 1929, 56, 
62—71).-—The suggestions of Gamow, Gurney, and 
Condon have been .elaborated into an exact analysis 
by means of which the decay constants of the three 
radioactive groups have been calculated; the values 
are in good agreement, with experiment.

R. W. L u n t .
T he d iffe ren tia l eq u a tio n s of th e  tre a tm e n t 

of rad io ac tiv e  a-p artic le  em issio n  in  w ave 
m echanics. T. S e x l  (Z. Physik, 1929, 56, 72—93). 
—Mathematical. R. W. L u n t .

R eflexion of a to m s  fro m  cry s ta ls . A. E l l et t , 
H. F. Ol s o n , and H. A. Z a h l  (Physical Rev., 1929, 
[ii], 34, 493—501; cf. A., 1928, 566).—The specular 
reflexion of beams of cadmium atoms from clean 
cleavage surfaces of rock-salt was investigated, and 
an expression is given for the velocity of the reflected 
beam; the conditions for specular reflexion from a 
second crystal are considered; Results indicate th a t 
associated with motion of translation of uncharged 
atoms and molecules there is a wave phenomenon of 
the type postulated by do Broglie. N. M. B l ig h .

W ave-m echanics of an  a to m  w ith  a  non- 
Coulom b ce n tra l field. IV. F u r th e r  re su lts  
re la tin g  to  te rm s  of th e  o p tical sp ec tru m . D. R.
H a r tr ee  (Proc. Camb. Phil.'Soc.y 1929, 25, 310— 
314; cf. A., 1928, 216, 933).—Mathematical.

J . W. S m it h .
D eriva tion  of th e  d isp ers io n  fo rm u la  accord ing  

to  th e  D irac  th eo ry  of th e  electron . K . N ik o l s k y  
(Z. Physik, 1929, 56, 709—712).—Mathematical. 
The form of the dispersion expression is the same as is 
obtained by the use of the older theory.

” A. J .  Mb s .
L attice en e rg y  of L iH  an d  th e  n o rm a l po ten tia l 

of H -. R. S . B r a d l e y  (Phil. Mag., 1929, [vii], 7, 
1081— 1084).—Lithium hydride is assumed to have 
an ionic lattice and the lattice energy iB determined 
from the force constants calculated by the method of

Lennard-Jones assuming th a t the repulsive exponents 
of L i+ and H -  are unchanged. The value 230-5 
kg.-cal. so obtained leads to an internuclear distance 
of 2-18 A., as compared with the experimental value
2-01 A. found by Bijvoet (A., 1923, ii, 857). Calcul
ations based on a thermodynamic cycle involving 
known thermochemical quantities give 245-2 kg.-cal. 
as the lattice energy, the discrepancy between the 
values being attributed to the uncertainties regarding 
the ionic radius of H _ and the repulsive exponent in 
the crystal. The heat of hydration of is
assum'ed to be the same as th a t of H +-j-F~, whence 
the normal potential of H ~ is found to be —1-70 volts, 
which value is used to calculate equilibrium concen
trations of H~aq., and it  is shown th a t whilst the p n 
of a solution may be about 14 the concentration of 
H~ is still of the order 10- 14 to 10-15, bu t may be in 
creased by the aid of an oxidation-reduction system 
su ch a sF e++— ->Fe+++-f e. A. E. M it c h e l l .

E ffect of re ta rd a tio n  on th e  in te ra c tio n  of tw o  
e lec tro n s. G. B r e it  (Physical Rev., 1929, [ii], 34, 
553—573).

P o te n tia l th re sh o ld s  an d  rad io ac tiv e  d is in 
te g ra tio n  in  q u a n tu m  m echan ics. E . H. K e N- 
n a r d  (Physikal. Z., 1929,30,495—497).—Theoretical.

R . A. M o r t o n .
R ad ioac tive  deco m p o sitio n  an d  re la tiv ity  

theo ry . C. M o ller  (Z. Physik, 55, 451—466).— 
The quantum  mechanical analysis of radioactive 
process by Gamow and K udar is discussed from the 
point of view of relativity. R. W. L u n t .

R ig id  th eo ry  of d iffusion  of e lec tro n s  in  gases.
H. B a r te ls  (Z. Physik, 1929, 55, 507—532).—A 
rigid theory of electron diffusion in rare gases lias 
been derived by developing the analogy between 
this process and the optical theory of scattering; in 
contradistinction to  H ertz’ theory, i t  leads to integral 
equations. The application to the special case of 
diffusion through a finite layer of infinitely diluted 
gas is discussed in relation to  the theory of Hertz, 
and it  is shown th a t by careful choice of boundary 
conditions a valuable approximate solution m ay be 
obtained. R. W. L u n t .

W ave func tion  an d  velocity  d is tr ib u tio n  in  
d eg en era te  gases. W. L e n z  (Z. Physik, 1929, 56, 
778—789).—Mathematical. J .  W. S m it h .

Q u a n tu m  th eo ry  an d  spec ia l re la tiv ity . M, S.
V alla r ta  (Nature, 1929, 124, 336).

R ela tio n sh ip  betw een  h, c, and  e2. W. N. B o n d  
(Nature, 1929, 124, 40S—409).—A study of proba
bility, and of the agreement of evidence, throws doubt 
on the validity of Eddington’s relationship chj 
27te2=136, and tends to confirm the equation 1-0968X 
105= (e5//t3)[27T2/c(l+?n/JJ/)(e/in)].

A. A. E l d r id g e .
S eco n d -o rd er w ave eq u a tio n s of th e  sp in n in g  

electron . G. T em pl e  (Proc. Roy. Soc., 1929, A, 
125, 152— 156).—Mathematical. The general theory 
of a system of second-order equations satisfied by a 
wave tensor of the first rank is given.

L . L . B ir c u m sh a w .
N ew  q u an tu m  th eo ry  of th e  id ea l m o n a to m ic  

g a s  an d  A v o g ad ro ’s law . G. P o l v a n i  (Nuovo
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Cim., 1928, 5, 307—309; Chem. Zentr., 1929, i, 
616—617).

A ppearance of noble g ase s  in  v acu u m  tu b e  
d isch arg es . D . D o oley  (Nature, 1929,1 2 4 , 372).— 
No evidence for the production of noble gases from 
a magnesium nitride film on the electrodes was 
obtained (cf. Riding and Baly, A., 1925, ii, 925). 
The appearance of such gases, particularly helium, 
is probably due to diffusion from the atmosphere.

A. A. ELDRID G E.
T u rb u len ce  in  th e  s u n ’s a tm o sp h ere . W. H. 

McCr e a  (Nature, 1929,1 2 4 , 442—443).
P ack in g  of a to m s in  alloys. A. W e s t g r e n  and 

A. Almin (Z. physikal. Chem., 1929, B, 5, 14—28).— 
The variation of the linear lattice dimensions with 
composition of the alloy has been investigated in the 
a-phases of the systems Ag-Al, Cu-Al, and Ni-Al, 
and in all cases the parameters are less than those 
calculated by Vegard’s addition law from the para
meters of the components. From calculations of the 
volume occupied per atom in the various phases of 
the above systems, and of the systems Cu-Zn, Ag-Zn, 
Ag-Cd, Cu-Mg, and Fe-W , it is shown that, in general, 
a contraction in atomic volume accompanies the 
formation of the intermediate phases. The atomic 
volumes in contiguous phases of any system differ 
only slightly, so th a t the curves of volumes drawn 
for a series of phase regions are almost continuous. 
The volume contraction is especially marked in 
nickel-aluminium alloys, and it is suggested th a t this 
depends on the fact th a t such alloys are formed by 
the union of an  atom which is deficient in a nuclear 
electron with one of normal type. F. L. U s h e r .

R ela tio n  betw een  co lou r an d  m o lecu la r 
s tru c tu re  in  o rg an ic  com pounds. (Sir ) C. V. 
R am an  and S. B h a g a v a n ta m  (Indian J . Physics, 
1929, 4, 57—78).—Existing theories of colour in 
relation to structure for organic compounds are 
reviewed, and a new generalisation is proposed to 
cover the facts supporting the various older theories. 
The theory is suggested by a comparison of the 
structure and physical properties of diamond and 
graphite. A general parallelism is shown to exist 
between the colour or light absorption and the degree 
of optical, electrical, and magnetic anisotropy of 
molecules from an examination of data  on light 
absorption and scattering, electric and magnetic 
birefringence, magnecrystalline behaviour, and 
crystalline birefringence of carbon compounds. 
Structures and groups favouring colour development 
tend generally to enhance the degree of optical, 
electrical, and magnetic anisotropy of the molecule. 
A theoretical basis for the generalisation is given by the 
electron theory of dispersion and theories of the origin 
of optical anisotropy. The mechanism of light 
absorption is briefly discussed, with reference to 
electrical conductivity, and the special type of photo
conductivity observed in illuminated crystals of high 
refractive index. N . M. B l ig h .

In ten s itie s  in  th e  h a rm o n ic  b an d  of h ydrogen  
ch loride . J . L. D u n h a m  (Physical Rev., 1929, [ii], 
3 4 , 438—452).—The intensities of the first 9 lines of 
the negative branch of the first harmonic absorption

band of hydrogen chloride a t 1 -76 [x were measured with 
a prism spectrograph, using a galvanometer and 
thermo-relay to  observe thermopile voltages. The 
positive branch, not being resolvable, was measured as 
a whole. The integrated absorption coefficient of 
each line was calculated by Bourgin’s methods (cf. 
A., 1928, 1076). A calculation of the intensity ratio 
of the band as a whole to th a t of the fundamental 
from the Schrödinger equation for an anharmonic 
oscillator show's satisfactory agreement with experi
ment. The relative intensities of the lines in a band are 
calculated from an analysis of the effect of rotation, 
in agreement with experiment. N. M. B lig h .

S p ec tro p h o to m etric  s tu d y  of m icas . T.
Y o siiim ur a  (Suppl. Sei. Papers Inst. Phys. Chem. 
Res. Tokyo, 1929, 11, 1—4).—The extinction co
efficients of various coloured micas for different wave
lengths and different thicknesses of mica have been 
determined. The extinction coefficients of thinner 
layers were always greater than  those of thicker layers, 
probably on account of the greater effect of reflexion 
in the former case. The colour is probably due to 
colloidal particles, as no characteristic absorption 
bands were found. C. W. Gib b y .

R are  e a r th s  asso c ia ted  w ith  u ra n in ite s . J. K. 
Ma r sh  (Phil. Mag., 1929, [vii], 7, 1005-1011).- 
An examination of six uraninites from different 
localities and of ages 205—900 X 10G years has shown 
th a t the proportion of rare earths associated with the 
uraninites is greatest in those of greatest age. There 
is, however, no relationship between the quantities 
of the different rare-earth metals associated in each 
uraninite, and it is suggested th a t the rare earths arc 
intim ate associates rather than  real constituents of 
these. The occurrence of the rare earth is attributed 
to imperfections in the chemical or physical separations 
which occurred during magmatic segregation and the 
greater amount of the rare earths in the older minerals 
is attributed to greater magmatic turbulence and 
volcanic activity in the earlier geological times.

A. E . M it c h e l l .
A b so rp tio n  sp ec tru m  of p ra seo d y m iu m  com 

po u n d s in  v ario u s  te rm  an d  ag g reg a tio n  con
d itio n s. R. B r u n e t t i  (Nuovo Cim., 1928, 5, 
391—403 ; Chem. Zentr., 1929, i, 1307—1308).— 
The absorption spectrum of praseodymium compounds 
in dilute liquid and in solid solution consists of four 
bands in the visible region between 6000 and 4000 Â. 
The spectra of various compounds in equal small 
concentrations show only small differences. The 
absorption spectrum of the solutions and super
imposed polarised multiplets of the crystal show the 
mean position of the characteristic radiations of the 
P r 111 ion. A. A. E l d r id g e .

B an d  sp e c tru m  of m a g n e s iu m  oxide. P. N.
Gh o sh , B . C. Mo o k e r je e , and P. C. Mah an ti 
(Nature, 1929, 124, 303).—The spectrum contains 
eight groups of bands extending from 4372 to 5700 Â. ; 
the 61 band heads have been arranged in the usual 
n', n"  progression. The vibrational constants (cm.-1) 
of the molecule a re : o>0' 817-01, o>0V  2-378, w0" 
773-85, io0"x"  2-86. The molecule is of the normal 
type with small change in the moment of inertia.

A. A. E l d r id g e .
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Spectra  of m ercu ry , cad m iu m , and  zinc 
halides. K. W ie l a n d  (Helv. phys. Acta, 1928, 1, 
442—434; Chom. Zentr., 1929, i, 1081—1082).— 
The spectra of the three chlorides, bromides, and 
iodides were studied in the, region 4000—2300 A. 
The mercuric chloride spectrum between 2650 and 
2380 A. consists of nearly 100 bands. The isotope 
effect for chlorine and bromine was detected.

A. A. E l d r id g e .
P a ra m e te rs  c h a ra c te ris in g  p a r tia l  p o la risa tio n  

of lig h t em itte d  by  fluorescence. P. S o leillet  
(Ann. Physique, 1929, [x], 1 2 , 23—97).—A more 
detailed treatm ent of work already published (this 
vol., 120).

D u ra tio n  of fluorescence of u ra n y l sa lts  in  the  
solid s ta te  an d  in  so lu tion . R. D e lo r m e  and F. 
P e r r in  (J. Phys. Radium, 1929, [vi], 10, 177-— 
186).—Uranyl salts excited by blue light emit intense 
green fluorescence, the intensity of which has been 
determined in relation to time by means of a phos- 
phoroscope’ and a photometric arrangement. The 
time t , defined by I = I 0e-*'r, indicating the mean life 
period of the molecules in the excited state, has 
been determined a t 20° and a t —180°. For the solid 
uranyl salts the following values illustrate the results : 
sulphate (cryst.) r x  104 sec. equals 2-5 a t 20° and 3-5 
at —180°; n itrate (cryst. 6H20) 6-1 and 8 ; chloride
1-54 and 3-6, respectively. The increased duration 
effected by cooling in liquid air is therefore relatively 
small. Dilute solutions of uranyl sulphate in pure 
sulphuric acid (viscosity 0 -2 ) show fluorescence 
characterised by t= 1 -4 x  10~4 sec. a t 17°, the value 
decreasing with rise of temperature, with increas
ing concentration, or addition of water. Traces of 
added substances, e.g., hydrochloric acid, greatly 
reduce the value of t . Solutions of uranyl m eta
phosphate in metaphosphoric acid show values of t  
varying greatly with the viscosity, t  being 0-9x 10~4 
sec. for a solution twice as viscous as water, and 
7 X 10‘4 for a thick glassy solution. The results sup
port the hypothesis th a t the luminescence is due to 
simple fluorescence of long duration, i.e., electronic 
activation followed by spontaneous deactivation.

R. A. M o rto n .
R esonance-fluorescence phenom enon  in  the  

cyanogen sp ec tru m . H. T. B y c k  (Physical Rev., 
1929, [ii], 3 4 , 453—456).—Experiments were made to 
test Herzberg’s view th a t the intensification of certain 
pairs of lines in the violet CN bands was due to the 
absorption of radiation of short wave-length from 
nitrogen bands in the far ultra-violet (cf. A., 1928, 813, 
931; this vol., 489). Radiation from the nitrogen 
discharge was found to have no effect on the appear
ance or non-appearance of the doublets; the intensifi
cation was found to depend on the pressure under 
which the excitation of the CN spectrum occurs, and 
appears to  result from collision with some higher- 
energy atomic or molecular species the formation of 
which is suppressed a t higher pressures. Herzberg’s 
explanation is not supported. N. M. B lig h .

D iffusion of pho to lum inescence by  re p ea ted  
a b so rp tio n  an d  ra d ia tio n  p ro cesses . G. A. Gam- 
b u r z e v  (Z. Physik, 1929,55, 533—545).—The changes 
resulting from diffusion of radiation on the increase

or decrease of the duration of luminescence of mole
cules are considered.

[O bservation  of] fluorescence. M. H a it in g e r  
and V. R e ic h  (Chem. Fabr., 1929, 379—380).—The 
exciting ultra-violet light falls vertically on to  the 
surface of the liquid and the resulting fluorescence 
is observed laterally. The breadth of the fluorescence 
band a t the surface is determined by the nature and 
concentration of the fluorescent substance and by 
the solvent used. The intensity of the fluorescence is 
increased by interposition of a water lens.

J . S. Ca r t e r .
R a m a n  effect. A. D a d i e u  and F. K o h l r a u sc h  

(Monatsh., 1929, 5 2 , 220—240).—See this vol., 976.
D oes th e  n itro g en  nu cleu s  con fo rm  w ith  th e  

B ose s ta tis tic s  ?  W. H e it l e r  and G. H er zberg  
(Naturwiss., 1929, 1 7 ,  673—674).—The observations 
of R asetti (this vol., 975) on the Raman effect with 
molecular nitrogen indicate th a t the nitrogen nucleus 
complies with the Bose statistics. Im portant 
theoretical significance concerning the quantum 
mechanics of the nucleus is attached to this fact, but 
the conclusions stand or fall with the correctness of the 
analysis of the Ram an spectrum. R. A. M o r to n .

In co h eren t sc a tte re d  ra d ia tio n  in  d ia to m ic  
m olecules. F. R a s e t t i  (Physical Rev., 1929, [ii], 
3 4 , 367—371).—Using a tube suitable for gases a t 
10—15 atm . pressure, the Ram an spectra excited in 
hydrogen, nitrogen, oxygen, and nitric oxide by the 
mercury line 2536 A. were photographed with a quartz 
spectrograph. Very complete results were obtained 
for hydrogen. The constants B 0=h/8n2I 0c, for zero 
rotation, and <owl, the frequency of transition from the 
zero to  the first vibrational state, arc found respect
ively to  have the values 59-4^0-03 and 4162-1 ¿0 -3  
for hydrogen, 1-992^0-005 and 2330-7^0-2 for 
nitrogen, and 1-436^0-005 and 1554-7 i  1 -0 for 
oxygen. The spectra were in accordance with 
theoretical deductions (cf. this vol., 627, 975; Hill 
and Kemble, ibid., 865). N. M. B l i g h .

Fine s tru c tu re  of in fra -re d  ab so rp tio n  in  
o rg an ic  com p o u n d s an d  th e  R a m a n  effect. 
R. B . B a r n e s  (Nature, 1929, 1 2 4 , 300—301).—The 
infra-red absorption bands of benzene, toluene, o-,m-, 
and p-xylene, ethylbenzene, butylbenzene, chloro- 
benzene, and bromobenzcne have been studied. The 
benzene band a t 3-25 (x consists of three components 
a t 3-231, 3-253, and 3-291 ¡x, respectively. For 
toluene, intensity changes and new bands which com
bine to produce an apparent shift to 3-35 [x are detailed. 
In  o-xylene only one benzene vibration is possible, 
and it has been shifted by 0-007 [x. In  ?n-xylene only 
the band a t 3-291 [x occurs. In p-xylene the bands a t
3-231 and 3-291 ¡x occur. In  the xylenes a group of 
strong, complex bands, apparently due to the two 
methyl groups, occurs in the region 3-3—3-5 ¡x. 
Similar results were obtained with the other com
pounds. For each Raman line a corresponding infra
red band was found, but many of the infra-red bands 
have not been predicted by the observation of Raman 
lines. A. A. E l d r id g e .

R a m a n  sp ec tru m  and  fluorescence of benzene.
C. V. S h a pir o  (Nature, 1929, 1 2 4 , 372).—Since the
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frequencies concerned in the Raman effect may be 
attributed to vibrational frequencies, or combinations 
of such frequencies, of the normal electronic state of 
the molecule, it  is to be expected th a t these levels will 
appear as ond states in the process of omission or 
fluorescence. This is confirmed for benzene. All the 
bands recorded by Riemann (A., 1926, 660) can be 
arranged in series according to the general equation 
\i~'i0-\-n 'a~ n ”1bl —n "2bi —n "sb3~ n " ibi , where v0=  
37494, a= 921 , and the b levels (with corresponding 
Ram an values in parentheses) are : bx 998 (991), 6, 
600 (605), ¿>3 855 (853), 1180 (1176).

A. A. E l d r id g e .
M ethod  fo r m e a su r in g  th e  d ie lec tric  co n stan ts  

of co nduc ting  liq u id s . A . A s t in  (Physical Rev., 
1929, [ii], 34, 300—309).—In  view of the wide diverg
ence of reported results, a modified resonance method 
for determining the dielectric constants of conduct
ing liquids has been applied to dilute solutions of 
potassium chloride for various concentrations, and 
also to check values for sugar solutions. The dielectric 
constant of benzene determined by a method devised 
for non-conducting liquids and giving absolute values 
directly was 2-239+0-005 a t 25°; the value for 
water by comparison is 79-oi0-5  a t 25°.

N. M. B l ig ii .
D ielec tric  co n stan ts  of im p erfec t conducto rs. 

R. T. L a t t e y  and O. Ga t ty  (Phil. Mag., 1929, [vii], 
7, 985— 1004).—The corrections to be applied, for the 
inductance of the leads and the  effects of leakage, in 
tho determination of the capacity of a condenser are 
discussed and the results applied in the measurement 
of the dielectric constants of a number of liquids a t 
different tem peratures; the  corrected values of the 
dielectric constants are compared with those obtained 
by other observers. In  some cases there are wide 
discrepancies between the different values. For 
liquids of high dielectric constant the tem perature 
coefficient of the  dielectric constant is found to con
form with Abegg’s formula. A. E. M it c h e l l .

D ielec tric  c o n s tan t of ca rb o n  d iox ide a s  a 
func tion  of i ts  density . J . G. K ir k w o o d  (Abst. 
Theses Mass. Inst. Tech., 1929, No. 4, 56—58).— 
Tho dielectric constant, c, of gaseous and liquid carbon 
dioxide under high pressures has been measured at 
various temperatures. W ith the gas a t 35°, the mole
cular polarisation, as given by (e—l)F /(e + 2 ), where 
V is the molecular volume, rises continuously a t first 
with increasing density, bu t just beyond the critical 
density there is a sharp discontinuity and the value 
begins to fall rap id ly ; a t 100° the values are rather 
greater, bu t show a similar variation with density. 
The Clausius-Mosotti formula, as modified by Debye, 
on the other hand, would require the molecular 
polarisation to be independent of the tem perature and 
density. This discrepancy is probably due to it being 
inadmissible to neglect the field due to neighbouring 
molecules when calculating the to tal polarising field 
a t a point within a gas a t high pressure when an 
external field is applied, and furthermore change in 
density has an effect on tho structure of the mole
cules. A t low densities the gas appears to contain a t 
least two kinds of molecules; if one form had a per
manent electric moment and were formed in increasing

amounts with riso in either density or temperature, 
the results obtained would be partly  explained.

R. Cutiull.
D ielec tric  c o n s tan t of e th y l e th e r  in  th e  critica l 

s ta te . N. L it v in o v  and V. L it v in o v  (Z. Physik, 
1929, 5 7 , 134— 144).—A resonance method is used for 
tho determination of the dieleotric constant of liquid 
ethyl ether a t high temperatures, up to the critical 
temperature. The results are compared with the 
theoretical expectations from the work of Gans and 
Debye. Up to 180° there is agrcoment, but, not in the 
neighbourhood of tho critical point. A. J . Mee.

S om e ap p lica tio n s  of e lec tric  m o m e n ts  to 
e lec tron ic  th eo rie s  of valency. C. P. S m yth  (J. 
Amer. Chem. Soc., 1929, 5 1 , 2380—2388).—Absence 
of an electric moment in tho paraffins and also of any 
variation in  the moments of the higher ketones and 
alkyl halides indicates absence of measurable alternate 
polarity in the hydrocarbon chain, or of inherent 
dissymmetry in the electronic linkings of alkyl radicals. 
No measurable polarity is transferred through more 
than  two atoms in the chains. The ethylene double 
linking has no measurable polarity and appears to be 
comparatively rig id ; polarity may arise when different 
radicals aro attached on opposite sides of the linking. 
I t  is suggested th a t the directive influences and 
effects on chemical activity commonly attributed to 
differences in polarity may be due to differences in the 
energy levels occupied by the valency electrons, which 
may or m ay not give rise to  measurable polarity.

S. K. T w e e d y .
C h ara c te ris tic  re g u la r ity  in  th e  m olecular 

p o la risa tio n  of som e p u re  dipole substances. 
P. G r o s s  (Physikal. Z., 1929, 3 0 , 504—506).—The 
molecular polarisation P m= ( e — l)M /(c+ 2)d  (e being 
the dielectric constant, M  the mol. wt., and d the 
density) for a given typo of organic halogen derivative 
is a constant, independent of the particular halogen 
substituted. In  some cases the constancy of P m in 
a series is less clearly shown, but the deviations do not 
exceed the known errors in determining dielectric 
constants. The electron polarisation PE, determined 
from the molecular refraction, increases whilst Pm 
decreases if the halogen derivatives from chlorine to 
iodine are compared. The total polarisation pf the 
free molecule is approximately constant in some cases, 
bu t not in others. R. A. M o r to n .

M easu rem en t of th e  m ag n e tic  ro ta tio n  of gases 
an d  v ap o u rs . R. d e  Ma l l e m a n n  and P. Ga b ia n o  
(Compt. rend., 1929, 1 8 9 , 281— 282).— The magnetic 
rotations of carbon dioxide, sulphur dioxide, carbon 
disulphide, ethylene, and ethyl chloride have been 
determined in an improved apparatus which enables 
measurements to be made a t pressures up to 2—3 atm. 
The results are compared with those of other workers. 
In  partlcuiar, the constant for gaseous carbon disul
phide is two thirds th a t of the liquid, and the relatively 
large value obtained for acetylene is an example of the 
influence of the carbon triple linking. J . G r a n t .

M agnetic  b ire frin g en ce  in  liq u id s  of th e  ali
p h a tic  se rie s . M. R a m a n a d iia m  (Indian J. 
Physics, 1929, 4 , 15— 38).—Apparatus is described by 
which, in conjunction with a Rayloigh compensator, 
the magnetic birefringence was observed and measured
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for the first time for 30 liquids of the aliphatic series. 
Saturated compounds and their derivatives generally 
showed negative double réfraction. Compounds1 con
taining the carbonyl group showed positive birefring
ence. W ater was negatively biréfringent. Values 
were found for (np—ns)/xH2, the  Cotton-Mouton 
constant, where np—n, is the  difference of the' two 
refractive indices, X is the wave-length of the light 
employed, and I I  is the strength of the magnetic field. 
Some approximate calculations are given of magnetic 
anisotropy of organic molecules, obtained from bire
fringence data and the optical anisotropy of the 
molecules found from the work of Krishnan on light- 
scattering (A., 1928, 461). Aliphatic molecules are 
very feebly anisotropic compared with aromatic 
molecules. N. M. B l ig h .

A n iso tropy  of th e  p o la risa tio n  field  in  liqu ids. 
K . S. K r is h n a n  and S. R . R ao (Indian J . Physics, 
1929, 4, 39—55).—I t  was supposed th a t the Lorentz 
expression for the polarisation field acting on any 
molecule in a refracting medium, due to  the doublets 
induced in the surrounding ones, was applicable to 
liquid media consisting of optically anisotropic mole
cules only if the molecular distribution round the 
single molecule should be spherically symmetrical and 
if their orientations with respect to it should be entirely 
fortuitous. The validity of these two conditions is 
discussed on the basis of recent evidence on the fine 
structure of liquids by X-ray diffraction, and for highly 
asymmetric molecules the former condition is not 
found to be justified. The anisotropy of the polar
isation field is evaluated for various liquids from X-ray 
data and shows good agreement with results calculated 
from measurements on light scattering. The influ
ence of the molecular density is discussed. The 
anisotropy tends asymptotically to a maximum value 
determined by the asymmetry of the molecule, a t  high 
densities, and to  zero a t  low densities, in agreement 
with theoretical considerations. jST. M. B l ig h .

D iam ag n e tism  an d  w ave m echan ics. F. 
B it t e r  (Physikal. Z., 1929, 30, 497—504).— 
Mathematical. R. A. Mo r t o n .

A nom alous d iam ag n e tism . C. V. R am a n  
(Nature, 1929, 124, 412).—The assumption of the 
existence of closed electron orbits of dimensions 
larger than  atomic in association with the crystal 
lattice of bismuth furnishes an explanation of the pro
nounced diamagnetic anisotropy, the  large Hall effects, 
and the changes of electrical resistance exhibited by 
bismuth. K apitza’s results (this vol., 989) are also 
in accord -with Ehrenfest’s hypothesis.

A. A. E l d r id g e .
E lec tric a l sp e c tru m  of w a te r  w ith  u n d am p ed  

oscilla tions in  th e  w ave-leng th  ra n g e  3000— 
2200 m m . N. N ovo silzev  (Ann. Physik, 1929, 
[v], 2, 515—536).—An apparatus is described whereby 
the refraction of undamped waves in the region 2—4 m. 
by liquids can be measured to within 0-15%. For 
water ?i17 has the following values : 8-996 a t 3000— 
2800 mm., 9-003 a t 2800—2600 mm., 9 0065 a t 2600— 
2200 mm. No anomalous dispersion was detected in 
the region studied The dielectric constant (?t17)2 is
81-02—81-07, in good agreement with other data.

R. A. Mo rto n .

D isp ersio n  an d  a b so rp tio n  line w id th  in  th e  
a lk a li v ap o u rs . S. A. K o r f f  (Physical Rev., 1929, 
[ii], 34, 457—462; cf. this vol., 635).—Measurements 
were made photographically a t various vapour densi
ties of the widths in absorption of the sodium-/) lines, 
and of rubidium 4201 and 4215 A. ' Stewart’s line- 
width equation (Astrophys. J ., 1926, 59, 30) was 
verified for higher series members for the first time. 
Photographic measurements of the refractivity of 
sodium vapour near'the D-lines were made, using the 
interferometer-spectroscope method (cf. A., 1928; 
1310), with increased accuracy over previous visual 
measurements. The dispersion conforms to the 
classical curve; the form of the dispersion to  line width 
relation remains unchanged for higher series members. 
A short theoretical summary of dispersion and quan
tum  modifications is given. N. M. B l ig h .

A nom alous d isp e rs io n  of li th iu m  vap o u r. A.
F il ippo v  (Naturwiss., 1929, 17, 689).—Preliminary. 
The anomalous dispersion in the region of the first 
25 members of the principal series of lithium has been 
observed and measured interferometrically for 14 
lines. R. A. M o r t o n .

A nom alous d isp e rs io n  of so d iu m  vap o u r. A.
F il ip p o v  and V. P r o k o f ie v  (Z. Physik, 1929, 56, 
458—-476).—The anomalous dispersion associated 
with the doublets of the principal series of sodium has 
been measured in 16 out of 25 observed cases, using a 
fluorspar interferometer ; from these measurements 
the transition probabilities in the principal series have 
been calculated. The values for the first four doublets 
agree with those calculated by wave mechanics.

R. W. L u n t .
C hem ical co m b in a tio n  a s  an  e lec tro s ta tic  

phenom enon . X. A. E. v a n  A r k e l  and J . H. 
D e  B o er  (Cheni. Weekblad, 1929, 26, 402— 406; cf. 
this vol., 983).—The influence of atomic deformation 
on the energy associated w ith ,a binary compound is 
discussed with a view to derive the most probable 
configuration of the ions in the molecule. Types of 
molecule containing atoms bearing a different number 
of charges, e.g., water and ammonia, are considered, 
with special reference to  molecules wherein the out
lying ions exert considerable deformatory action on a 
polarisable central ion. The energy relationships of 
the water molecule are calculated and from the results 
the probable atomic orientation is deduced.

H. F . Gil l b e .
T h eo ry  of com plex  com pounds. I. I. I. 

T sc h e r n ia e v  (Ann. Inst. Platine, 1927, No. 5, 118— 
156).—The “ trans influence ” is employed in explan
ation of the behaviour of complex compounds.

Ch em ical  A b st r a c t s .
E lec tro n ic  in te rp re ta tio n  of ox idation  and  

red u ctio n . W. A. N o y e s  (J. Amer. Chem. Soc., 
1929, 51, 2391—2396).—Consideration of electronic 
oxidation mechanisms in the light of principles which 
have been used to  reconcile the positive-negative 
valency theory of Noyes, Stieglitz, etc. with the 
theories of Lewis, Langmuir, and others leads to the 
formulation of three types of oxidation processes,
(i) Oxidation by transfer of an electron from one atom 
to another (e.g., oxidation of sodium by chlorine; 
dissolution of aluminium in sodium hydroxide solu-
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tion). (ii) Addition of a positive hydroxyl group to 
an unshared pair of electrons either of a negative ion 
or of an electrically neutral molecule, in the latter 
case with separation of a hydrogen ion and formation 
of a semipolar union (e.g., oxidation by hydrogen 
peroxide of trimethylamine to its oxide), (iii) Separ
ation of an electrically neutral semipolar oxygen atom 
(which m ay preserve its semipolarity in the new 
compound or m ay form a hydroxyl group), followed 
by its union with an unshared . pair of electrons 
(e.g., thermal conversion of potassium chlorate into 
perchlorate). S. I i .  T w e e d y .

N ew  chem ica l th eo ry  an d  i ts  th e rm o d y n am ica l 
consequences. A. G o sse l in  and M. G o sse l in  (J. 
Chim. phys.,1929,26,349—367).—A theory of chemical 
combination based on the conception th a t the mole
cules of gaseous elements, e.g., H 2> N2 (doublets), 
and compound molecules remain in tact in compounds. 
Thus ammonia is H N -H 2, methane H 2C-H2, hydroxyl- 
amine N H -H 20. Three kinds of linkings are distin
guished ; polar (ionisable), steric (similar to W erner’s 
co-ordination linking), and mixed. The formulae of a 
large number of compounds on this basis are given. 
Heats of formation obtained from these formulae by 
assuming th a t every linking has a constant value, 
independent of others present in the molecule, agree 
with the experimental values. J . A. V. B u t l e r .

S u rface  ten s io n  of m e rc u ry  in  th e  p resen ce  of 
g as  u n d e r  v a ry in g  p re ssu re s . S. G. Cook  
(Physical Rev., 1929, [ii], 34, 513—520).—Using a 
slight modification of Poindexter’s apparatus (cf. A.,
1927, 1132) the maximum surface tension was reached 
only when mercury vapour was present. For 
hydrogen, oxygen, air, and carbon dioxide the surface 
tension was investigated in relation to time of exposure 
to the gas and to gas pressure. For a given pressure 
as the gas is adsorbed, the tension falls to an equili
brium value, which rises, as the pressure is reduced, 
to a maximum depending on the nature of the gas. 
The maximum value for mercury-hydrogen was 441, 
and for mercury-mercury vapour 515 dynes/cm.

N. M! B l ig h .
Size of th e  m olecu les of fa tty  acids. F. J .  H ill  

(Phil. Mag., 1929, [vii], 7, 940—946)1—A combination 
of du Nouy’s tensimeter and Ferguson’s sphere method 
is used to replace Langmuir’s balance method for 
determining the change in surface tension of water on 
the surface of which small quantities of fa tty  acids 
are spread. The acid is added to the water in ether 
solution of known concentration. The results of 
measurements from which are deduced the dimen
sions of the molecules of oleic, palmitic, and stearic 
acids are in fair agreement with those obtained by 
Langmuir, with discrepancies in the values for palmitic 
and stearic acids, the ratios of length to breadth being 
respectively 2-3 and 3-8, whilst Langmuir obtained
5-2 and 5-3. A. E. M it c h e l l .

S ca tte r in g  of A -rad ia tio n  by  tw o -d im en sio n al 
g ra tin g s . W. L i n n i k  (Z. Physik, 55, 502—506).— 
The experimental difficulties which beset attem pts to 
observe scattering from two-dimensional crystal 
gratings have been resolved by passing an X-ray 
beam through a number of thin sheets of the material 
under examination. These sheets are arranged so

th a t they all project on to the position they held in 
the crystal from which they were cut, and are spaced 
a t irregular distances. Spectrograms are given for 
mica, gypsum, and calcite. R. W. L u n t .

X -Ray in v es tig a tio n  of s ta tis tic a l  anisotropy 
in  c ry s ta l m asse s . W. E . S c h m id  (Z. Physik, 
1929, 56, 740—750).—The statistical anisotropy of 
crystal masses has been investigated by an ¿-ray  
method. The interpretation of the diagrams is 
discussed. J- W. Sm ith .

A nom alous d isp e rs io n  in  th e  X -ray  region.
R. F o r s t e r  (Helv. phys. Acta, 1928, 1, 18—46; 
Chem. Zentr., 1929, i, 969—970):—The refractive 
index of X-rays as a function of the wave-length 
between 0-5 and 2-3 A. was studied for glass, silver, 
and copper. A. A. E ld r id g e .

X-Ray in v es tig a tio n  of som e m ix ed  crystal 
sy s tem s  h av in g  m o n o x id es  a s  com ponents. 
S y s te m s  C oO -M gO , N iO -M gO , an d  CoO-NiO.
S. H o lg er sso n  and A. K a r l sso n  (Z. anorg. Chem.. 
1929,182,255—271).—For the three systems investi
gated there exists complete miscibility, Vegard’s law 
of the additivity of the linear dimensions of the 
interchangeable elements in the lattice being con
firmed. H . F. G illbe .

X -R ay in v es tig a tio n  of iro n  an d  zinc alloys, 
A. Osa w a  and Y. Ogaw a  (Sci. Rep. Tohoku, 1929, 
18, 165—176).—X -Ray examination of iron-zinc 
alloys shows the existence of two compounds, Fe3Zn10 
and FeZn7. The former has a cubic lattice with a 
parameter of 8-93 A. and 52 atoms per unit cell, and 
the latter has a  hexagonal closely-packed lattice of 
the magnesium type. Iron-zinc alloys are closely 
similar in their crystalline forms to silver-zinc, copper- 
zinc, and gold-zinc alloys. R. Cuthxll.

C ry sta l an a ly s is  of so lid  a -n itro g en . J . de
S m e d t , W. H. K e e so m , and H. H. M ooy  (Proc. Iv. 
Akad. Wetenscli. Amsterdam, 1929, 32, 745—748; 
cf. A., 1926, 1082).—Carefully purified nitrogen was 
submitted a t the tem perature of liquid hydrogen to 
the Ka  radiations from copper. Analysis of the 
photographs obtained points to  a quadratic crystal 
structure. N. M. B l ig h .

C ry sta l s tru c tu re  of so lid  n itro g en . L. V e g a r d  
(Nature, 1929, 124, 267, 337, and Naturwiss,, 1929, 
17, 672; cf. this vol., 987).—The unit cubic cell, of 
side 5-65 A., contains 8 atoms. The space-group is 
T4 ; the distance between the two atoms of a molecule 
is 1-06 A., and (the molecules being considered spheri
cal) the minimum distance between the centres of the 
molecules is about 4-0 A. A. A. E ld r i d g e .

L attice  s tru c tu re  of nickel. S. V a l e n t in e r  and
G. B e c k e r  (Naturwiss., 1929, 17, 639—640).—The 
statem ent of Bredig and Allolio (A., 1927, 502) that 
nickel sputtered in hydrogen exhibits a close-packed 
hexagonal lattice is not confirmed. The normal face- 
centred cubic lattice of edge 3-51 A. is shown under 
all conditions investigated. R. A. M o r to n .

X -Ray d e te rm in a tio n  of s tru c tu re  of m e ta 
silica tes. B. E . W a r r e n  (Abst. Theses Mass’. 
Inst. Tech., 1929, No. 4, 74—75).—Diopside has the 
lattice constants a=9-71, 6=8-89, c=5-24 A., and
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¡3=74° 10'. The space grouping is 267-6, the unit 
cell containing 4 mols. of CaMg(Si03)2. The silicon 
atoms are each surrounded by four oxygen atoms, two 
of each four being held in common with neighbouring 
groups, so th a t the linked tetrahedra form chains 
parallel to the c axis of the crystal and held together 
by the calcium and magnesium atoms. Tremolite has 
the constants a=9-7 , 6=17-8, c=5-2G A., and (3=74° 
4S'. T1iq silicate chain consists of two diopside chains 
one above the other and separated by a reflexion plane, 
part of the intermediate oxygen being removed and the 
remainder shared between two tetrahedra, one in each 
chain. This new chain lies parallel to the c axis and 
there are 4 chains per un it cell. The calcium and 
magnesium atoms are on the 2 -fold axis, the former 
in a group of 8 oxygen atoms and the latter in a group 
of 6 . The 4 oxygen atoms which are outside the 
chains lie in the reflexion planes and are bound 
between magnesium atoms. The formula cannot be 
CaMg(Si03)4; either there is isomorphous replace
ment by tervalent ions or else water is introduced, 
and the correct formula is H 2Ca2Mg5(Si03)8. I t  is 
probable th a t in respect of structure diopside and 
tremolite are typical of the pyroxenes and amphiboles, 
respectively. R. C u t h i l l .

C ry sta l s tru c tu re  of tr ic a lc iu m  alum inate .
F. A. S t e e l e  and W. P. D a v e y  (J. Amer. Chem. Soc., 
1929, 5 1 , 2283—2293).—X -Ray powder photographs 
show th a t tricalcium aluminate, 3Ca0,Al20 3, has a 
body-centred cubic structure, the unit cube having 
an edge of 7-624 A. and containing 3 mols. The results 
indicate three possible structures for the substance, in 
none of which ionic groups occur. The structure is 
mixed ionic. S. K. T w e e d y .

X -Ray s tu d y  of m in e ra ls  of th e  sp inel g roup , 
and sy n th e tica lly  p re p a re d  su b stan ces  of the  
spinel type. S. H o l g e r s s o n  (Lunds Univ. Arsskr., 
[ii], Avd. 2, 2 3 , 9; Kungl. Fysiogr. Sallskapets 
Handl., 1927, [ii], 3 8 , No. 9, 1— 112; Chem. Zentr., 
1929, i, 372—373).—The following values (A.) for the 
edge of the unit cube were obtained : spinel (Ceylon, 
red) 8-102±0-003, 8-099±0-004; spinel (Aka, blue) 
8-108±0-002; chlorospinel (Achmatovsk) S-103± 
0-004; spinel (Amity, black) 8-126±0-004; herynite 
(India) 8-120±0-003; herynite (Ronsberg) 8-130± 
0-004; gahnite (Falun) 8-085±0-003, 8-092±0-003; 
kreittonite (Bodenmais) 8-115±0-003, 8-118±0-003; 
magnesiaferrite 8-356±0-004; magnetite (Dalarna) 
8-400±0-003; magnetite (Nordmarken) 8-412±0-003; 
manganomagnetite (Silfberg) 8-408±0-003; jacobsite 
(Silfberg) 8-402±0-003; jacobsite (Jakobsberg) 
8-424±0-003; franklinite (New Jersey) 8-432 ±  
0-003; chromite (Ural) 8-358±0-003, 8-355±0-004. 
The aluminates are thus differentiated from the 
ferrites; moreover, values of n are 1-716—1-80 and 
2-35—2-42, respectively, chromite again occupying 
an intermediate position. The hardness is a function 
of the lattice dimensions. Synthetic substances 
possessed the following dimensions (A.) : MgAl20 4 
8-090±0-003; MnA1.04 8-263±0-007; ZnAl,04
^'099 ±0-003; CoAi;04 8-059±0-003; NiAl,'04
8-04o±0-005; CuA1,04 8-072±0-007; MgFe^04
8-342 ±0-005; MnFe20 4 8-572±0-006; ZnFe20 4

CdFe20 4 8-731 ±  
ZnCr20 4 8-323 ±  

The oxide Co30 4 is

S -4 1 7 ; CuFe,04 8 -4 4 5 ± 0 -0 0 2 ;
0 -0 0 5 ; CoCr20 4 8 -3 1 9 ± 0 -0 0 3 ;
0 -004; MnCr20 4 8-487 ± 0 -0 0 2 . ' 
also of the spinel type, with a 8 -1 1 0 ± 0 -0 0 3  A . ; 
attem pts to prepare Co20 3 afforded Co30 4, whilst NiO 
was obtained instead of Ni30 4 or Ni20 3. Siegenite 
and musenite gave the same lattice constant, 9-423 ±
0-003 A. A. A. E ld r i d g e .

8-403 ±0-004; CoFe20 4 8-359±0-005;
4 E

FeFe„0,

C ry sta l s tru c tu re  of sesqu iox ides an d  co m 
p ounds X Y 0 3. W. H. Z a c h a r ia s e n  (Norske 
Videnskaps Akad., Mat. N at. Kl., 1928, No. 4 ,1 — 165 ; 
Chem. Zentr., 1929, i, 8—14).—Values of the para
meter (r), a, c/a, and cl, respectively, of oxides of the 
corundum type, ditrigonal-scalenohedral, space-group 
D%,, with 2 mols. in the unit cell, are : A120 3
5-13±0-02Â., 55° 1 6 '± 5 ', 1-366, 3-96; Ti20 3 5-42±
0-01 A., 56° 5 0 '± 5 ', 1-317, 4-58 ; V20 3 5-45±0-03 A., 
53° 4 9 '± 8 ', 1-413,5-04; Cr„03 5-35±0-03 A., 55° 0 '±  
8 ', 1-374, 5-25; Fe20 3 5"42±0-02A„ 55° 14 '± 5 ',
1-367, 5-25; Ga.,0 3 5-31±0-02 A., 5 5 °5 0 '± 5 ', 1-347,
6-44; R h20 3 5-45±0-03Â„ 5 5 °4 3 '± 8 ', 1-351, 8 -2 0 . 
The average separation of metal and oxygen atoms, 
and the minimal separation of oxygen atoms, 
respectively, a re : A120 3 1-92, 2-495; Ti20 3 2-04,
2-68; V20 3 2 -0 0 , 2-56; Cr20 3 1-99, 2-57; Fe20 3
2 -0 2 , 2-545;- Ga20 3 1-99, 2-59; R h20 3 2-03, 2-66 Â. 
The following are the lattice constants of cubic, body- 
centred sesquioxides : Sc,03 9-79±0-03, Mn20 3
9-41±0-01, Yo0 3 10-60±0-02, ln 20 3 10-12±0-03, 
Sm2Ô3 10-85±0-02, Eu„03 10-84±0-02, Gd„03 10-79± 
0-02, Tb20 3 10-70±0-02, Dy„03 10-63 ± 0"-0 2 , Ho20 3
10-58±0-02, Er„03 10-54±0-02, Tm„03 10-52±0-02, 
Yb20 3 10-39±0~02, Lu20 3 10-37±0-02, T120 3 10-57± 
0-03 A., the calculated densities being 3-89, 5-00, 5-00,
7-07, 7-21, 7-30, 7-62, 7-81, 8-20, 8-36, 8-65, 8-77, 9-28,
9-42, 10-11 . The unit cell contains 16 mols. R 20 3; 
space-group (thallium oxide) T 5. Lithium nitrate has 
r  5-74±0-02 A., a 48° 3 '± 1 0 ' and is isomorphous with 
sodium nitrate. Cadmium carbonate, isomorphous 
with calcite, has r 6-112±0-006 A., a 4 7 °2 4 '± 5 '. 
Rhombic lead, barium, and strontium carbonates 
are isomorphous with aragonite. Lead carbonate 
(cerussite) has a 5-14, b 8-45, c 6-10 A., a : b : c— 
0-609 : 1 : 0-723 ; space-group FJ°, with 4 mols. in the 
unit cell. Barium carbonate has a 5-29, b 8 -8 8 , 
c 6-41 (±0-05) A. Strontium carbonate has a 5-13, 
b 8-42, c 6-10 A. Silver nitrate, rhombic-bisphenoidal, 
has a : b : c=0-9430 :1 :1-3697 ; a 6-97, b 7-34, 
c 10-14 A., with 8 mols. in the un it cell; space-group 
F1, F 2, Vs, or F4. Rubidium nitrate, D->d, D 3, or CSr, 
has r 4-36 A., a 90° or r 7-37 A., a 109° 28', with 4 
mols. in the unit cell ; space-group probably C\r- 
Potasium chlorate has a : b : c=0-8331 : 1 : 1-2673, 
P 109° 42' ; a 4-64, b 5-58, c (calc.) 7-07 A. ; space- 
group Cy,. Potassium bromate, ditrigonal-pyramidal, 
lias r 4-403±0-005 A., a 86° 0 '± 5 ',  with 1 mol. in the 
unit cell ; space-group Cfw ; atomic separations arc 
recorded. Iodic acid is rhombic, a 5-53, b 5-92, 
c 7-75 A., with 4 mols. in the unit cell; space-group 
F 1, F 2, F 3, or F 4. Sodium iodate, rhombic-bi- 
pyramidal, has a : b : c=0-9046 : 1 : 1-2815 ; a 5-75± 
0-01, b 6-37±0-01, c 4-05±0-01 A., with 2 mols. in 
the unit cell; space-group Fi9. Cæsium iodate, 
apparently cubic, has a 4-662±0-002 A., with 1 mol.
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in the unit cell. The compound SrZr03 is cubic, 
a 4-094¿0-003 A., with 1 mol. in the un it cell. The 
compound CdTi03, of the perowskite type, has 
a 3-75 ¿0-05 A. Potassium nitrate has the aragonite 
structure: a 5-40, b 9-14, c 6-41 A. Silver chlorate 
has a 8-475±0-004, c 7-90±0-01 A. The unit cell of 
silver bromate, space-group probably T7“ , body- 
centred, contains 8 mols. The compounds MgTi03 
and L iN b03 possess the ilmenite structure; the 
rhombohedral un it cell contains 2- mols. and has the 
dimensions, respectively, r o-40±0-02 A., a 55° 1 ' ;  
r 5-47¿0-03 A., a 55° 43'. The above observations 
are examined theoretically, and the various crystal 
types are classified. A. A. E l d r id g e .

X -R ay o b serv a tio n s  on cellulose. V. L attice  
of cellu lose h y d ra te . A. B u r g e n i  and O. K r a t k y  
(Z. physikal. Chem., 1929, E , 4, 401—430).—An 
experimental method is described for the determination 
of the lattice constants of cellulose hydrate with 
greater accuracy than has been possible hitherto. 
Films of higher orienting power than usual were 
prepared by converting cellulose xanthate into 
cellulose hydrate. The X-ray analysis attem pts to 
estimate the statistical symmetry of the crystalline 
aggregates, the crystalline arrangement, i.e., the 
position of the translation lattice of the aggregates 
relative to  the macroscopic form of the film, and the 
translation group of single crystals. I t  is assumed 
th a t  as the statistical symmetry of the xanthate film 
is rhombic holohedral (anisotropic class 4), th a t of 
the hydrate film will be the same. This is proved by 
X-ray observations. As regards the crystalline 
arrangement, i t  may be described to a first approxim
ation as a twin crystal with two mirror images, mono
clinic in structure, one on each side of the plane of 
symmetry. The digonal axis coincides with the 
direction of extension. The plane A 0 makes an angle 
of between 0° and 15° with the plane of symmetry. 
The exact determination of the crystalline arrange
ment is also attem pted. To a first approximation the 
following conclusions are reached with regard to the 
translation lattice. A 0, A 3, and A i  are probably 
unique planes in the lattice. The angle between A a 
and A a is between 20° and 45°. The angle between 
A 0 and /13 and A i  is larger than 45°. The translation 
lattice has rhombic or monoclinic symmetry.

A. J . Me e .
S tru c tu re  of th e  c ry s ta llin e  p a r t  of cellulose.

I I I .  H. M a r k  and G. v o n  S h sic h  (Z. physikal. 
Chem., 1929, B, 4,431— 139).-—Preparations of tuniein 
(animal cellulose) and (3-cellulose can be obtained 
which give the ring thread structure with (101) 
parallel to  the plane of symmetry, and the simple 
thread structure with [0 1 0 ] parallel to the direction 
of stretching. The X-ray diagrams of these sub
stances agree with the monoclinic form of cellulose.

A. J . M e e .
D iffraction  of Ar-ray s  in  liq u id s  an d  so lu tions.

J . A. P ress  (Z. Physik, 1929, 56, 617—648).—The 
general theory of diffraction of X-rays is summed up 
and applied to  concrete eases. The m athematical 
expressions of Zernike and Prins are used. In  some 
cases it is sufficient to assume th a t the arrangement of 
molecules is purely a question of geometrical prob-

ability ; in other cases it is necessary to  take into 
account the kind of intermolecular forces which are 
brought into play. Strong diffraction beneath the 
principal maximum is connected with a tendency 
towards association. A considération of the diffrac
tion by monatomic and polyatomic molecules leads 
to the following conclusions. For monatomic mole
cules the whole diffraction pattern  depends on the 
arrangement of the molecules. For polyatomic 
molecules for which the origin of diffraction is con
centrated mainly in the neighbourhood of the centre, 
the principal maximum is favoured ; above the 
principal maximum the inner structure predominates. 
For polyatomic molecules for which the origin of 
diffraction is concentrated more a t the edge of the 
molecule, the diffraction pattern  is strongly influenced 
by the inner structure where the principal maximum 
is to  be expected. These results become unsatis
factory only if the molecules are strongly anisotropic 
and also if the anisotropic axes are correlated with 
those of neighbouring molecules. Solutions are also 
dealt with. The effect of the Coulomb force on the 
diffraction patterns of ionic solutions is investigated. 
Comparisons wdth experiment agree, a t least qualita
tively. An apparatus is described which enables 
photographs of the diffraction of X-rays a t free liquid 
surfaces to be taken. A. J . M e e .

C ry sta llisa tio n  of gold  fro m  th e  liq u id  state. 
C. O. B a n n is t e r  (Inst. Metals, Sept., 1929, Advance 
copy, 4 pp.).—Cupellation beads of pure gold solidify 
with the occurrence of “ flashing,” and the crystalline 
surface shows an irregular polygonal structure caused 
by solidification from the labile region. If traces of 
metals such as platinum, iridium, and ruthenium be 
present, or if the bead be touched with a gold wire, 
flashing is prevented, and solidification takes place 
in the m etastable region by radial growth from 
centres, with velocities which are approximately 
equal in all directions. The phenomenon is illustrated 
photographically, and the formation of boundaries 
is discussed. W. H u m e -R o th er y .

S tru c tu re  of H e u sle r’s alloy. E. P e r s s o n  (Z. 
P h y sik , 1929, 5 7 , 115— 133).—The crystal structure 
of copper-manganese-aluminium alloys was deter
mined by the X-ray method. The ¡3-phase which is 
responsible for the magnetism of the alloy has a 
space-centred cubic fundamental lattice, the aluminium 
atoms being situated a t points forming a face-centred 
cubic superstructure. The manganese concentration 
m ust reach a definite limiting value before the alloy 
becomes magnetic. Experiments were carried out 
with a series of alloys with compositions corresponding 
with the formula (Cu,Mn)3Al, with varying manganese 
content. X -Ray diagrams were obtained for speci
mens in the ordinary state and after tempering at 
210° for 15 days. The former consisted mainly of 
the  (3-phase, of which the parameters increased with 
increasing manganese content. W ith still greater 
manganese content some (3-manganese was present 
with some aluminium in solid solution. The highest 
manganese content of the ¡3-phase coincides with the 
highest magnetic effect. The tempered specim ens 
showed the presence of the ¡3-phase in two similar 
crystalline forms; one consisting of m anganese-free
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[3-Cu-Al phase, and the other of a ¡3-phase with 
maximum manganese content. The composition of 
the latter, or (3', phase corresponds with the formula 
Cu2MnAl. Alloys containing the p'-phase are all 
ferro-magnefcic. An Jf-ray analysis of Heusler bronzes 
of the composition Cu,MnSn shows the presence of 
a phase of analogous structure to the ¡3-Cu-Mn-Al 
phase. A. J . M e e .

T heory of iso m o rp h o u s  overg ro w th  in  ionic 
crystals. I. N. S t r a n s k i  (Z. physikal. Chem., 1929,
142, 453t-t467).—The method previously used (cf. 
A., 1928, 1178; Kossel, this vol., 18) is applied to 
find the conditions for the deposition on an ionic 
crystal of an overgrowth of a salt differing only in the 
charges carried by its ions. I t  is estimated th a t a 
supersaturation of 3% is necessary before sodium 
bromide is deposited on lead sulphide crystals. The 
conditions of formation of mixed crystals between 
salts having ions of different charges are discussed 
and an explanation is given of the separation of 
minute crystals of salts of doubly-charged ions.

J . A. V. B u t l e r . 
Iso m o rp h o u s  o v erg ro w th  in  ionic crysta ls .

I. N. S t r a n sk i  and K . K u h e l ie v  (Z. physikal. Chem., 
1929,142, 467—475).—The degree of supersaturation 
required for the deposition of sodium nitrate on 
crystals of calcite, siderite, and rhodochrosite and of 
sodium bromide on galena has been determined at 
different temperatures. Sodium bromide is deposited 
only below 50-7°. as NaBr,2H20 , since sufficient 
supersaturation for the deposition of NaBr above this 
temperature could not be obtained. The dependence 
of the degree of supersaturation on the temperature 
agrees with the theory (see preceding abstract).

J .  A. V. B u t l e r . 
H all effect in  sing le  m e ta l c ry sta l. P. L  W old  

(Science, 1929, 69, 72).—The Hall effect in a large 
single crystal of zinc of the close-packed hexagonal 
system is approximately 50% greater than  in poly
crystalline zinc (cf. ibid., 1928, 6 8 , 183).

L. S. T h e o b a l d . 
M agnetic  b eh av io u r of som e o rgan ic  c rysta ls . 

S. B iiag av antam  (Indian J . Physics, 1929, 4, 1— 
14).—A simple direct method is described by which, 
through the mechanical force on a crystal for different 
orientations in a magnetic field, the ratio of the 
principal magnetic susceptibilities was measured for 
iodoform, carbamide, succinic acid, azobenzene, 
jMiitrotoluene, and anthracene. The aliphatic 
compounds were in general feebly anisotropic and 
the aromatic highly anisotropic. The crystals form 
classes in which the axes of maximum optical moment 
and of maximum diamagnetic susceptibility coincide 
or are crossed respectively; they are similar chemi
cally to those which, as liquids, exhibit negative 
and positive birefringence. The results are discussed 
in relation to chemical constitution and crystal 
structure. N. M. B lig h .

S a tu ra tio n  of th e  e lec tric  and  m agnetic  
p o la risa tio n  of g ases  in  q u a n tu m  m echanics.
K. F. N ie s s e n  (Physical Rev., 1929, [ii], 34, 253— 
278).—-An extension of the work of Van Vleck (A.,
1928, 572). On the basis th a t the electric polarisation 
of a gas results from the effects of a change in the

spatial orientation of the rigid or permanent moment 
of the molecule, and of the inducing of an elastic 
polarisation or deformation of the molecule, a com
plete formula is derived, including a correction for 
rotation, in the cases respectively of gases of rigid 
molecules with a permanent electric moment and of 
gases of deformable molecules in a strong field. In  
the former the classical Langevin function is found 
to be valid. The divergence between Langevin’s and 
Brillouin’s function (J. Phys. Radium, 1927, 8 , 74) 
is shown to be due to the non-commutativeness of the 
magnetic moment or angular momentum matrices.

N . M. B l ig h .
A bsence of change in  m ag n e tic  su scep tib ility  

w ith  c ry s ta llisa tio n  in  s tro n g  m ag n e tic  fields. 
L. A. W elo  (Physical Rev., 1929, [ii], 34,296—299).— 
Lead, tin, bismuth, nickel chloride, and potassium 
ferricyanide were crystallised in strong magnetic 
fields and examined, against specimens similarly 
crystallised in absence of the field, for changes in the 
magnetic susceptibilities. The changes if any were 
of the order of 0-4—0-04%. N. M. B l ig h .

M ag n e tisa tio n  d ia g ra m  of sing le  iro n  c ry s ta ls .
G. J . Sizoo (Z. Physik, 1929, 56 , 649—670).—A 
number of determinations was carried out with single 
iron crystals of very pure iron. All mechanical 
strains were eliminated by a process of long heating. 
In  order to obtain the magnetisation curve a mag
netometrie method was used. In  m any cases there 
were sudden changes of direction or discontinuities 
in the curve. Hysteresis was present without 
exception in all the crystals only in the region of low 
field strength. In  the region above the last dis
continuity in the curve the specimen is completely 
magnetised. A t this point the hysteresis branch 
forms the continuation of the reversible part of the 
magnetising curve. The retentivity  has the same 
general value as for ordinary polycrystalline iron.

A. J . M e e .
In ten s ity  of m a g n e tisa tio n  in  iro n -n ic k e l-  

coba lt alloys. H . Masum o to  (Sci. Rep. Tóhoku, 
1929, 18, 195—229).—For the reversible iron-nickel 
alloys the magnetisation curves, obtained by plotting 
the magnetising field against the intensity of magnetis
ation, are similar in form to those for pure iron and 
nickel, but the irreversible alloys and those with 
hexagonal close-packed structure are magnetised 
much less readily. The iron-cobalt a and y  solid 
solutions and the nickel-cobalt y solid solution are 
magnetised much more easily than  the corresponding 
solid solutions with hexagonal closely-packed lattices. 
Irreversible ternary alloys and the //-solid solutions 
are very difficult to magnetise, bu t the reversible 
alloys are magnetised quite easily. R . Cu t h il l .

M ag n e tisa tio n  d ia g ra m  of sing le n ickel 
c ry s ta ls . G. J . Sizoo (Z. Physik, 1929, 57, 106— 
114).—A new method was used to obtain long wire
like crystals of nickel. The method used is also 
applicable to the preparation of nickel-iron alloys. 
The magnetisation diagrams of a number of these 
nickel crystals were obtained. Since the crystals 
were mechanically very soft, high values for the 
coercive force were obtained. In  order to reduce 
this the specimens were heated for 24 hrs. a t 900°.
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The coercive force was thus reduced to 1—2 gauss. 
The characteristic magnetisation diagram was similar 
to th a t for iron (cf. this vol., 1133). Above a certain 
point there was no hysteresis. Below this point, how
ever, hysteresis was present for all the crystals, and the 
curve showed one or more discontinuities. All the 
crystals showed a certain amount of retentivity.

A. J .  M e e .
L aw  of p a ra m a g n e tisa tio n  of a  c ry s ta l an d  th e  

law  of the  p a ra m a g n e tic  ro ta to ry  d ispersion .
J . B ec q u er el  and W. J . d e  H aas (Proc. Iv. Akad. 
Wetensch. Amsterdam, 1929, 3 2 , 578—589, Z. Physik, 
1929, 5 7 , 11—29, and J . Phys. Radium, 1929 [vi],
1 0 , 283—293; cf. A., 1928, 823; this vol, 633).— 
Ladenburg’s mathematical theory of paramagnetic 
rotatory dispersion (A., 1928, 348) has been verified 
experimentally for tysonite and parisite. Both 
substances appear to give a single paramagnetically 
active band only, and even if several bands exist 
they cannot be independent. The enormous para
magnetic rotation of tysonite is related to the presence 
of a band (or group of bands) near 2370 A. greatly 
exceeding the visible bands in intensity. Tysonite 
contains a high percentage of cerium, only a little 
neodymium, and less praseodymium, and as the 
visible bands are due to the minor constituents, the 
intense ultra-violet band and the large rotation are 
ascribed to cerium+++. The paramagnetic rotatory 
power of tysonite in the direction of the optical 
axis is given by p=p„ tanh  \xBH !R T, where H  is the 
magnetic field strength, T  the absolute temperature, 
and pK, the saturation-rotation, is a function of 
rotatory dispersion and tem perature, whilst ¡j.c is a 
magnetic moment which in this case is one Bohr 
magneton. This result is made clear by the demon
stration th a t the paramagnetic rotatory power is due 
to a single element. The hyperbolic tangent indicates 
with certainty a reversal of the sense of the magnetic 
moment. R. A. M o r to n .

L aw  of th e  p a ra m a g n e tic  ro ta tio n  of ty son ite  
an d  tab le s  of th e  p a ra m a g n e tic  ro ta to ry  pow er 
of som e c ry s ta ls . J . B e c q u e r e l  and W. J . d e  
H aas (Proc. K. Akad. Wetensch. Amsterdam, 1929, 
3 2 , 590—596; cf. preceding abstract).—The law of 
the hyperbolic tangent may not be general, as the 
value of one Bohr magneton for the moment may 
be a very special one, corresponding possibly with 
simplified conditions. Full data on paramagnetic 
rotation of tysonite, parisite, and baatnaesite are 
given. R. A. M o r t o n .

In tro d u c tio n  to  a  th eo ry  of m ag n e to -o p tica l 
p h en o m en a in  c ry s ta ls . J . B e c q u e r e l  (Proc. K. 
Akad. Wetensch. Amsterdam, 1929, 3 2 , 749—758).— 
W ith the view of developing a general theory of the 
magneto-optics of crystals the ordinary and ex tra
ordinary spectra in uniaxial crystals are considered. 
D ata and characteristics are reviewed and interpreted 
for the Zeeman effect in crystals; the rule for the 
asymmetries in the intensities of paramagnetic origin 
and its quantum treatm ent is discussed. The rare- 
earth crystals show' fine distinct absorption bands, 
and in the Zeeman effect give doublets of abnormally 
large separation, and circularly polarised in two 
opposite .senses, results not explained on the Lande

formula. An interpretation on the lines of a Paschen- 
Back effect due to an internal electric field is discussed.

N. M. B lig h .
A nom alous m ag n e tic  p ro p e rtie s  a t low  tem 

p e ra tu re s  : an h y d ro u s fe rro u s  ch loride. H . R. 
W o ltje r  and E. C. W ier sm a  (Proc. K . Akad. 
Wetensch. Amsterdam, 1929, 3 2 , 735—738).—The 
specific magnetic susceptibility of anhydrous ferrous 
chloride was found to depend on the absolute temper
ature T  according to the formula yJT7—0)=const., 
down to about 63° Abs. The formula is obeyed by 
many paramagnetic substances. The value of 0 wras 
found to be 20-4° Abs. Above 63° Abs. the sus
ceptibility is independent of the intensity of the 
magnetic field. A t the tem perature of liquid hydrogen 
anomalies occur, the susceptibility becomes dependent 
on the intensity of the field, and the dependence on 
tem perature is opposite to th a t a t higher temperatures.

N. M. B ligh .
D ete rm in a tio n  of th e  su scep tib ility  of erbium  

su lp h a te  a t  low  te m p e ra tu re s . W . J . d e  H aas,
E. C. W ie r sm a , and W. H . Ca p e l  (Proc. K. Akad. 
Wetensch. Amsterdam, 1929, 3 2 , 739—744).—The 
susceptibility of erbium sulphate was determined for 
the range 290—14-3° Abs. to ascertain whether results 
previously found for gadolinium sulphate are specific 
or are general to the sulphates of all the rare earths. 
I t  appears th a t erbium does not follow the Curie 
law, but th a t 0 has th e  value 1-9° Abs. in the formula 
x(2,-t-6)=const. The magnetisation plotted against 
field strength shows th a t the susceptibility is nearly 
independent of the field strength for liquid hydrogen 
temperatures, and no saturation was definitely 
observed. N. M. B lig h .

M ag n etic  su scep tib ility  of p raseodym ium  
su lp h a te  so lu tions. 0 . S p e c c h ia  (Nuovo Cim.,
1928, 5 , 432—440; Chem. Zentr., 1929, i, 1313).—
The magnetic susceptibility of the salt P r2(S04)3,SH20 
is 18-625 x  10-6 ; the Bohr magneton number is 3-56, 
using the value 19900 for the magnetic moment of the 
P r" ‘ ion. A. A. E l d r id g e .

E le c tro s tr ic tio n  in  non -conducting  liquids.
B . B r u h a t  and M. P a u t h e n ie r  (J. Phys. Radium,
1929, [vi], 1 0 , 209—218).—New expressions are
derived for the adiabatic and isothermal électro
strictions of non-conducting liquids in terms of 
experimentally determinable quantities and independ
ent of the Lorentz-Lorenz formula (cf. A., 1928, 695). 
The agreement between theory and experiment is 
good for carbon tetrachloride, approximate for 
benzene, and poor for carbon disulphide. The 
deviation in the last case is discussed in the light of 
several hypotheses, but is finally attributed to 
dissolved gases. J . G r a n t .

D ielec tric  b reak d o w n  in  so lids. P. B oning  
(Z. Physik, 1929, 5 6 , 446— 457).—Measurements of 
the dielectric strength of sylvine as a function of the 
thickness of the test specimen and of the temperature 
are described which are in good agreement with 
extensions of Semenov’s theory. R. W. L u n t .

Influence of ro llin g  an d  re c ry s ta llisa tio n  on 
th e  s tru c tu re  of re g u la r  su rface-cen tred  m eta ls .
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von Go ler  and G. Sa c h s . I l l ,  IV, and  V (Z. 
Physik, 1929, 56, 447-^184, 485—494, 495—502).

C om pressib ility  an d  p re s su re  coefficient of 
resistance of z irco n iu m  an d  hafn ium . P. W.
Bridgm an  (Proc. Amer. Acad. Arts Sci., 1928, 63, 
347—350).—Expressions for the values a t 30° and 
75° are given. Chem ical  A bstr a c t s .

Has p u re  iro n  a llo tro p ic  m od ifications ? 
T. D. Y e n s e n  (Science, 1928, 68 , 376—377).—The 
amount of silicon required to prevent the change of 
a- to y-iron decreases as the carbon content decreases, 
and assuming the absence of oxygen, the silicon content 
necessary to eliminate the change is zero a t zero 
carbon content, indicating th a t pure iron exists only 
in one form. Equilibrium diagrams based on this 
view are in accord with experimental evidence.

L. S. T h e o b a l d .
Iso d im o rp h ism  of so d iu m  b ro m id e  and  sod ium  

chloride. P re p a ra tio n  of p u re  so d iu m  b rom ide. 
A. V. R a k o v sk i and V. V. P o l y a n sk i (Trans. Inst. 
Pure Chem. Reagents, Moscow, 1927, No. 6 , 5—9)i;— 
Sodium chloride and bromide exhibit isodimorphism 
of Roozeboom’s fifth group. Sodium chloride and 
bromide can be separated by means of methyl alcohol.

Ch em ical  A bstr a c t s .
T h erm o d y n am ics and  k in e tics  of th e  th e rm o 

electric effect in  c ry s ta ls , especially  th e  B rid g 
m an  effect. P. E h r e n f e s t  and A. J . R utg ers 
(Proc. K. Akad. Wetensch. Amsterdam, 1929, 32, 
698—706).—Theoretical.

T e m p e ra tu re  dependence of e lec trica l con
ductivity . W. V. H o u st o n  (Physical Rev., 1929, 
[ii], 34, 279—283).—I t  is shown tha t the zero resist
ance of a pure metal a t 0° Abs. can be explained 
by taking into account the restriction of the transition 
probabilities on account of the degeneration of the 
electron gas, using the Fermi statistics and Brillouin’s 
equations of wave scattering as treated by Frenkel 
and Mirolubov (A., 1928, 933). A satisfactory law 
of temperature variation of resistance is also obtained.

N. M. B l ig h .
D ependence of ionic conductiv ity  in  c ry s ta ls  of 

sa lts  on field  s tre n g th . A. S m ek a l  (Z. Physik, 
1929, 56, 579—596).—The relationship between field 
strength and ionic conductivity in crystals is dis
cussed. The normal case of inner transverse field for 
electrical transfer in pure crystals provided with 
“ soluble ” electrodes is a linear field distribution. 
The conditions for this normal case are stated. The 
differences which have been previously noticed in the 
results of experiments in non-homogeneous fields 
arc due to the presence of electrolytic impurity 
conduction, which causes tho conductivity of a crystal 
to excced th a t of the pure crystal by a large amount. 
The crystals which have been used in most eases, i.e., 
quartz, calcite, and mica, belong to this class of 
substances. The increase in the “ continued ” con
ductivity of a crystal with increase in the field strength, 
first observed by Poole, also occurs with crystals 
with linear potential fall. This has been shown to be 
true for rock-salt. A method of finding the “ true ” 
ionic conductivity of crystals is outlined. Making 
use of a previously determined general temperature 
law of “ continued ” conductivity, it is possible to

find the “ true ” conductivity without knowing the 
field strength or the current, the la tter being found 
indirectly from measurements of the “ continued ” 
conductivity and temperature with a vanishing field. 
The increase in the “ continued ” conductivity with 
the field strength is discussed theoretically. Two 
possibilities are given which lead to the same qualita
tive result. A. J . Me e .

D ependence of e lec trica l ionic conductiv ity  of 
s ing le  c ry s ta ls  on field  s tren g th . F. Q u it t n e r  
(Z. Physik, 1929, 56, 597—603).—The conductivity 
of rock-salt and sylvine crystals is investigated. The 
continued conductivity of natural rock-salt and the 
crystals of salt obtained after melting shows, after 
electrolytic purification of the crystals, an increase 
with increase of field strength. The temperature a t 
which these experiments were carried out was 90°. 
Curves are given showing the specific conductivity 
of crystals from various sources as a function of the 
field strength. In  the lower potential regions the 
increase in conductivity is large, but with higher field 
strengths there seems to be an exponential relation
ship between the conductivity and the field strength. 
There is a very marked difference between the increase 
in conductivity of natural crystals and those obtained 
by melting and cooling, and differences exist between 
crystals obtained by rapid and slow cooling. The 
increase in conductivity of natural crystals is greater 
than th a t of artificial crystals, which, however, 
possess a conductivity 10— 1000 times as great. 
N atural sylvine crystals were investigated, and it was 
found th a t the conductivity is considerably greater 
than th a t of rock-salt, but the effect of alteration of 
the field strength was smaller. At high field strengths 
the distribution of the potential in the interior of the 
crystal is linear. A. J . Me e .

S u p erco n d u ctiv ity  of g a lliu m . W. J . d e
H aas and J . 'V oogd (Proc. K. Akad. Wetensch. 
Amsterdam, 1929, 32, 733—734).—In a previous 
investigation (this vol., 496) a trace of indium as 
im purity was suspected. The experiments were 
repeated with spectroscopically pure gallium, using 
Keesom’s new low-temperature cryostat (this vol.,
1136). Previous conclusions on the superconductivity 
of gallium are confirmed. N. M. B l ig h .

N ew  su p erco n d u c to rs . R esis tan ce  of alloys 
a t  th e  te m p e ra tu re s  of liq u id  h y d ro g en  and  
liq u id  helium . W. J . d e  H a a s , E. v a n  A u b e l , 
and J . V oogd (Proc. K. Akad. Wetensch. Amsterdam, 
1929, 32, 715—723).—Eutectic mixtures of the 
systems Sn-Bi, Sn-Zn, Sn-Cd, Tl-Au, Tl-Cd, Pb-Ag, 
Pb-Cd, Pb-Sb, and Pb-B i were examined, and the 
influence of small admixtures of non-superconductors 
with superconductors was investigated. Values of 
the resistances are tabulated and plotted against 
temperatures in each case, and the displacement of 
the tem perature interval of fall in resistance with 
respect to the thermal transition curve of the pure 
metal given first in each group is shown.

N. M. B l ig h .
A su p erco n d u c to r, co n sis tin g  of tw o  n o n -su p e r

conduc to rs . W. J . d e  H a a s , E. v a n  A u b e l , and 
J . V oogd (Proc. K. Akad. Wetensch. Amsterdam 
1929, 32, 724—730; cf. this vol., 652).—Previous
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work was extended to a number of gold-bismuth 
alloys of varying composition. The resistances of 
each with respect to tem perature were determined, 
and the results interpreted with the help of the m.-p. 
diagram for the system. I t  is concluded th a t the 
solid solution of about 4%  of bismuth in gold becomes 
superconductive a t 1-9° Abs. N. M. B l ig h .

C hange of th e  e lec tric  re s is ta n c e  of p u re  
h a fn iu m  an d  z irco n iu m  b etw een  1*3° an d  90° 
A bs. W. J . d e  H aas  and J . V oogd (Proc. K. Akad. 
Wetensch. Amsterdam, 1929, 32, 707—709).—The 
specific resistance of hafnium was found to be
0-0000296. The ratio R /B 0 found for zirconium and 
hafnium is tabulated and plotted against tem perature 
for the range 1-3—90° Abs. No minimum is found 
in the curves. There was no evidence of super
conductivity. N. M. B l ig h .

R esis tan ce  of com p o u n d s of m e ta ls  a t  th e  
te m p e ra tu re  of l iq u id  h y d ro g en  an d  liq u id  
h e liu m . W. J . d e  H a a s , E. v a n  A u b e l , and J . 
V oogd (Proc. K . Akad. Wetensch. Amsterdam, 1929, 
32, 731—732; cf. this vol., 496).—The resistances of 
the compounds of two metals, Sb2T l7, AuPb2, and 
Cu4Sn, were measured over a small range of very low 
temperatures. The first two compounds-were,found 
to become superconductive above the b. p. of helium 
4-2° Abs. Cu4Sn showed no superconductivity, as 
previousty found in the case of Cu3Sn.

N. M . B l ig h .
C onductiv ities of so lid  lead  ch lo ride  an d  lead  

iodide. W. S e i t h  (Z. Pliysik, 1929, 56, S02—808).— 
The variations with tem perature of the conductivities 
of solid lead chloride and lead iodide may be expressed 
in the forms x  =  6 -ooe~10D0°’/ir and x  —  2-99 X
10-2e“10MK)’/i7’ -j- 2-69 X lO4«-2743̂ 1’, respectively. In  
accordance with the views of Phipps, Lansing, and 
Cook (A., 1926, 231), this is interpreted as indicat
ing th a t in the chloride only one ion takes part in the 
conduction, whilst with lead iodide both are mobile. 
This is in agreement with the observations of Tubandt 
(Z. Elektrochem., 192S, 34, 482). J .  W. S m ith .

T h erm o e lec tric  ph en o m en a an d  re s is tan c e  in  
m e ta llic  s ing le  c ry s ta ls . P. W. B r id g m a n  (Proc. 
Amer. Acad. Arts Sci., 1929, 63, 351—360).—The 
thermal E .M .F . against copper of single crystals of 
zinc, cadmium, antimony, tin, and bismuth between 
2 0 ° and 8 8° was measured, and the calculated thermal
E.M .F ., Peltier heat, and difference of Thomson 
heat for rods of the same metal with different orient
ations are discussed. Ch em ical  A b st r a c t s .

C ause of th e  th e rm o -tr ib o e le c tr ic  an o m aly  of 
m erc u ry . M. C. Mont& (Nuovo Cirn., 1928, 5, 
347—351; Chem. Zentr., 1929, i, 1421).

S ound  p ro p a g a tio n  in  g a s  m ix tu re s . D. G.
B o u r g in  (Physical Rev., 1929, [ii], 34, 521—526).— 
Mainly mathematical. Previous results on a single 
gas and a mixture of two gases (cf. this vol., 637) are 
simplified and extended to  a mixture of any number 
of gases. N. M. B l ig h .

M ethods an d  a p p a ra tu s  u sed  in  th e  cryogenic 
lab o ra to ry . X X II. A c ry o s ta t fo r te m p e ra tu re s  
below  1 °  A bs. W. H . K ee so m  (Proc. K . Akad. 
Wetensch. Amsterdam, 1929, 32, 710—714).—W ith

the object of diminishing as far as possible the pressure 
over a quantity  of liquid helium large enough to 
allow measurements to  be made in the space so 
cooled, two large-capacity vacuum pumps were 
arranged in parallel and connected to a cryostat 
filled with liquid helium through cryostats connected 
to  the helium liquefier by vacuum siphon tubes. 
I t  was found possible to make measurements down to 
about 0-85° Abs. in a space of about 300 c.c., thus 
extending downwards by about 0-3° the range in 
which measurements can be made. N. M . B lig h .

T he n u ll h e a t p o in t an d  th e  h e a t of bodies. I.
Ma j d e l  (Arh. Hemiju, 1929, 3, 93—105).—A body 
emits heat when the frequency of vibration of its 
atoms lies between 35 and 281X 1012/se c .: the 
tem perature T 0 a t  which thermal vibrations cease, 
and a t which the specific, atomic, and molecular 
heats are zero, although kinetic energy is still possessed 
by the atoms, is termed the null heat point. The 
functional relation between the actual specific atomic 
heat, |x, and the tem perature is for solid elements 
given by ¡¿=y—a/(£+{i), w'here a is a constant 
(939-8) and [3 and y are constant parameters character
istic for a given element. At low temperatures, 
¡x=0 and T 0= a /y —p. T 0 is shown to be a periodic 
function of the atomic number. I t  is proposed to 
abandon the use of the absolute zero temperature in 
physics, using in its place T 0, which is a specific 
and characteristic constant of each element. The 
validity of this conception is supported by the 
periodicity of T 0, y, and {i, by the agreement of a 
classification of the elements based on this principle 
with th a t of Goldschmidt, and by the derivation of 
Dulong and P e tit’s law from the above equations.

R. T r u szk o w sk i.
H e a t of d issoc ia tion  of d ia to m ic  hydride 

m olecu les. W . W . W a t so n  (Physical Rev., 1929, 
[ii], 34, 372—374).—Heats of dissociation for the 
hydrides of lithium, beryllium, magnesium, and 
calcium are given as found by extrapolation from 
vibrational band spectra data, and are compared with 
results from a conservation of energy formula. The 
apparent discrepancy between the values and those 
from the phenomenon of instability a t high rotational 
speeds is discussed. This rotational distortion is 
attributed to an uncoupling action on the electronic 
angular momenta. N. M. B lig h .

E bullioscop ic p a rad o x . J .  E . V er sch affelt  
(J. Chim. phys., 1929, 26, 379—384).—Polemical with 
Berthoud, Briner, and Schidlof (this vol., 635).

J . A. V. B u t l e r .
Jo u le -T h o m so n  effect an d  h e a t capacity  at 

co n s tan t p re s su re  fo r  a ir . O. C. B r id g e m a n  
(Physical Rev., 1929, [ii], 34, 527—533).—The con
stants for air in the equation of state (cf. A., 1927, 
819) are evaluated, and the equation is used to com
pute \j.Cp a t various temperatures and densities, and 
to calculate Cp for various pressures from accurate 
data  a t one atmosphere. The two sets of values of 
[j. are plotted along isotherms against pressures. 
These values, the computed Cr data, and the Joule- 
Thomson inversion curve obtained from the equation  
of state are in good agreement with available experi
mental data. N . M. B l ig h .
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T h erm a l conductiv ity  of ice. S. A r z y b y sc h e w  
and L. P a r fia n o w it sc h  (Z. Physik, 1929, 56, 441— 
445).—The thermal conductivity of ice a t 0° has been 
redetermined, 5 5 ± 0-8x  1(H g.-cal. cm .-1 sec.'1; this 
value is approximately the same as the older deter
minations of Neumann and of Straneo, and the value 
of Forbes (0-0021) is therefore traversed.

R. W. L u n t .
A b n o rm ally  h ig h  h e a t p ro d u c tio n  w ith  the  

th o riu m  m in e ra l  o ran g ite . H . H e b sz f in k e l  
(Naturwiss., 1929, 17, 673).—Poole’s observation 
(Phil. Mag., 1912, 23, 183) th a t the heat emitted from 
orangite considerably exceeds th a t corresponding with 
the thorium content has been confirmed, the material 
from Arendal giving 34 times and th a t from Lange- 
sund 30 times as much heat as the thorium present 
would require. Control experiments indicate that 
the heat evolution from mixtures of radioactive 
materials is additive. R. A. Morto n .

Specific h e a t of tu n g s te n  betw een  90° and  
2600° A bs. C. Zw ik k e r  and G. S ch m id t  (Physica,
1928, 8 , 329—346; Chem. Zentr., 1929, i, 1313).— 
At 92° and 290° Abs. the atomic heat of tungsten is
3-48 and 5-88, respectively; a t 2220° Abs. the value 
is 7-9. Another method gave 8-30 for 2500° Abs.

A. A. E l d r id g e .
V aria tio n  of la te n t h e a t of v ap o risa tio n  

w ith  te m p e ra tu re . V. K ir e j e v  (Z. anorg. Chem.,
1929, 182, 177—181).—Mathematical. The function
L /R T —f(0) = K , where L  is the molecular heat of 
vaporisation and 0 the reduced temperature, affords 
a simple means of investigation of the relationship 
between L  and T . For various substances and for 
the tem perature interval over which 0 lies between
0-90 and 0C, the approximation formula JC=(1-1 — 
0)ZC/(1-1—0t) is valid. H. F. G il l b e .

F u sio n  cu rv es of som e sa lt  h y d ra te s . G.
Tam m a nn  (Z. anorg. Chem., 1929, 179, 186—192).— 
The curves obtained by Geller (Z. Krist., 1924, 60, 
415) for sodium sulphate decahydrate and magnesium 
chloride hexahydrate are incorrect, as the method 
employed is unsatisfactory, especially a t high tem 
peratures and low pressures. H. F. G il l b e .

V apour p re s su re s  of p ip erid in e  and  a-picoline. 
A pplication  of D u h rin g ’s ru le  to  com pounds of 
th e  p y rid in e  g ro u p . F. T. R il e y  and K. C. 
B a il e y  (Proc. Roy. Irish Acad., 1929, 38B, 450— 
453).—Tlic b. p. of a-picoline and piperidine have 
been determined over a range of pressures between 
760 and 6 mm., and those of pyridine, quinoline, and 
isoquinoline have been redetermined over the same 
range. When the b. p. of pyridine a t a series of 
pressures are plotted against those of the other 
liquids straight lines are obtained, as is required by 
Duhring’s rule. C. W- Gib b y .

E n tro p y  an d  specific h e a t of solid  ino rgan ic  
com pounds. W. H er tz  (Z. anorg. Chem., 1929, 
182, 189—191).—The quantity  Sc1, where S  is the 
entropy and c the specific heat, is for all solid inorganic 
compounds containing the same number of atoms 
constant and equal to the value of Sci for the elements 
multiplied by the number of atoms in the compound.

H . F . G il l b e .

H eat capacity  of oxygen fro m  12° A bs. to  its  
b . p. and  i ts  h e a t of v ap o risa tio n . E n tro p y  fro m  
spec troscop ic  d a ta . W. F. Gia u q u e  and H . L. 
J o h n sto n  (J . Amer. Chem. Soc., 1929, 51, 2300—  
2321).—The transition temperatures between the 
three solid forms of oxygen are 23-66° and 43-76° A bs.; 
the m. p. is 54-39° and the b. p. 90-13° Abs. The 
molal latent heats of transition a t these four points 
are, respectively : 22-42, 177-6, 106-3, and 1628-8  
g.-cal. The molal entropy of oxygen, corrected to 
the state of a perfect gas by means of Bertlielot’s 
equation, is 40-74 g.-cal./l° a t the b. p., in substantial 
agreement with the value derived from spectral 
observations. The significance of this agreement is 
interpreted. The molal entropy a t 298-1° Abs., 
calculated from spectroscopic data, is 49-03 g.-cal./1°. 
The Tetrode equation, suitably extended, leads to the 
accurate value, as is to be expccted. The results 
show th a t the magnetons in solid oxygen a t liquid 
hydrogen temperatures have little random distribu
tion ; they m ay be coupled into a sort of magneton 
crystal within the molecular lattice, and the strong 
paramagnetism of the oxygen may be due to  destruc
tion of these couplings by the applied magnetic field 
(Paschen-Back effect). S. K. T w e e d y .

L im itin g  d en sity  of m a t te r  an d  energy . W.
A n d e r so n  (Z. Physik, 1929, 56, 851—85G).— 
Theoretical (cf. Stoner, Phil. Mag., 1929, [vii], 7, 
63). J . W. S m it h .

Z ero  vo lum e of m e ta l a lkyls. W. H er z  (Z. 
anorg. Chem., 1929, 182, 173— 176).— The zero 
volumes v0 of a large number of metal alkyl com
pounds have been calculated from the refractive 
indices, and the results agree with those previously 
deduced. In  each homologous series v0 diminishes 
as the mol. wt. increases, whereas for corresponding 
compounds of different metals v0 increases with 
increase of at. wt. of the m etal; mercury is anomalous. 
The first law applies also to compounds containing 
mixed radicals; isomeric compounds usually exhibit 
bu t slight variations of v0. H . F. Gil l b e .

M olecu la r th eo ry  of fric tion . G. A. T o m l in so n  
(Phil. Mag., 1929, [vii], 7, 905— 939).— The theory of 
dry solid friction is based on the assumed existence of 
molecular attractions and repulsions such th a t the 
repulsive force varies much more rapidfy with the 
distance th an  does the attractive force and th a t its 
effective range is considerably less than the molecular 
dimensions. I t  follows th a t when two bodies move 
relatively one on the other and there is in consequence 
a continuous change in the molecules bearing the load, 
a loss of energy occurs which is manifest as friction. 
The force of friction is thus a statistical average of 
the repulsive forccs between successive groups of 
molecules bearing the load between two bodies. 
Equations deduced for the coefficients of limiting and 
rolling friction indicate the characteristic properties 
of these factors. A number of experimental deter
minations of limiting and rolling friction are described 
the results of which are in fair agreement with the 
deductions from the theory. The theory indicates 
that, contrary to older ideas, there should be friction 
between bodies in normal contact, but the magnitude
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of this is so small as not to  be measurable by ordinary 
means. A. E. Mit c h e l l .

E x p an sio n  of g ase s  on m ix in g , especially  a t  
very  low  p re ssu re s . I. I ts  re la tio n  to  th e  
em p irica l ca lcu la tio n  of th e  fu g ac ities  in  gaseous 
m ix tu re s . L. J . G il l e sp ie  (Physical Rev., 1929,
[ii], 34, 352—366).—The expansion of a gas in a 
mixture and the expansion of gases on mixing to 
form a mole of mixture from the pure gases a t con
stan t tem perature and pressure are plotted as a 
function of the pressure for mixtures of ethylene and 
argon, ethylene and oxygen, nitrogen and hydrogen, 
and nitrogen and methane, and it is shown th a t these 
quantities do not vanish a t zero pressure. A method 
is given for calculating the values for zero pressure 
from the equation of state for the mixture. The 
fugacity of a gas, or its pressure corrccted for devi
ations from the ideal gas law, can be more accurately 
calculated when account is taken of data for expansion 
a t zero pressure. N. M. B lig h .

D e te rm in a tio n  of th e  so ften ing  in te rv a l of 
g lasses  an d  th e  ab n o rm a l change of specific h ea t 
an d  vo lum e over th e  in te rv a l. G. T a m m a n n  and
A. K o h l h a a s  (Z. anorg. Chem., 1929, 182, 49— 
73).—By experiments with salicin, brucine, piperine, 
and various sugars and gums it has been shown th a t 
the tem perature interval over which softening takes 
place has for its upper limit the lowest tem perature 
a t which thin threads may be drawn from the material, 
and for its lower th a t a t which minute cracks appear 
in the surface when touched with a glass ro d ; these 
temperatures may be determined with ease to within 
¿0-5°. At the lower limit the abnormal increase of 
specific heat commences and the volume isobars 
simultaneously exhibit a marked change of slope.

H. F. G il l b e .
C eram ic  m ix tu re s  of h ig h  m . p. S y stem s 

k ao lin -a lu m in a -fe lsp a r  an d  k a o lin -z irco n ia -  
fe lsp ar. R . S ch w arz  and E . R e id t  [w ith  K . 
Ciiitdoba] (Z. anorg. C hcm ., 1929, 1 8 2 , 1— IS ).— T he  
so ften in g  p o in ts  o f m ix tu res of fe lspar and  a lum ina, 
and  of kaolin , a lum ina, and  felspar, h a v e  been  d eter
m ined  over a  w id e range o f con cen tration s. T he  
coeffic ients o f linear exp an sion  of certa in  m ixtu res  
h a v e  been  d eterm in ed , th e  resu lts show ing th a t  
increase of e ith er  th e  felspar or th e  a lu m in a  co n ten t  
of th e  th ree-com p on en t m ixtu res produces an increase  
of th e  coefficient o f exp an sion . T he resistan ce of th e  
sin tered  m ix tu res to  ch em ica l action , m easured  b y  
th e  loss of w eig h t a fter  h ea tin g  w ith  fu sion  m ixtu re  
a t 950° and  trea tm en t w ith  hydroch loric acid , is  
rou gh ly  p rop ortional to  th e  p orosity , and  is  a  
m axim u m  w h en  th e  ra tio  A120 3 : S i0 2 is u n ity . T he  
m icroscop ic appearan ce of variou s sp ecim ens is  
described . Z irconia lowers- th e  so ften in g  p o in t of 
fe lspar in  k ao lin  m ix tu res, and  decreases th e  r e s is t
ance to  chem ical action . H . F . G il l b e .

S tru c tu re  of g o ld -n icke l alloys. W. H k ik e  and
H. K e s s n e r  (Z. anorg. Chem., 1929, 182, 272— 
280).—Hafner’s view (l)iss., Freiberg-i.-S., 1927) of 
the mode of breakdown of gold-nickel mixed crystals 
appears in the light of microscopical investigation to 
be correct, in contradiction to Fraenkel and Stern’s 
observations. Alloys rich in nickel undergo a far-

reaching change of structure when heated for a long 
period a t 500—1000°. The most satisfactory etching 
solution for gold-nickel alloys is a hot solution of 
potassium sulphide. H. F. Gil l b e .

S ta b ility  of th e  h y s te re s is  of iro n -n ick e l alloys.
G. G o ssels  (Z. anorg. Chem., 1929, 182, 19—27).— 
The resistance isotherms of nickel-iron alloys con
taining up to 46% Ni have been determined from 
0° to  900°. The maximum resistance is a t 33-2% Ni, 
and has a t 900° the value 132 x lO -8 ohm. Investig
ation of the stabilisation of alloys containing 9-6% Ni 
indicates th a t the resistance is unaltered by heating 
for several hours a t 650—700°. H. F. Gil l b e .

E ffect of p re s su re  on th e  re s is tan c e  of th ree 
se r ie s  of alloys. P. W. B r id g m a n  (Proc. Ainer. 
Acad. Arts Sci., 1928, 63, 329—345).—The pressure 
and temperature coefficients of electrical resistance and 
the specific resistance a t 30° have been determined 
for iron-cobalt, iron-nickel, and copper-nickel alloys. 
The results are discussed. Ch em ic a l  A bstracts"

D ila to m etric  s tu d y  of som e u n iv a ria n t two- 
p h ase  reac tio n s . P. A. Ch e v e n a r d , A. M. 
P o r t e v in , and X. F. W ac h e  (Inst. Metals, Sept., 
1929, Advance copy, 29 pp.).—The changes taking 
place on the quenching and annealing of aluminium- 
rich aluminium-copper and aluminium-silicon alloys 
have been studied by dilatometric methods. The 
precipitation of silicon from solid solution in aluminium 
is accompanied by an expansion, an increase in hard
ness, and a decrease in the coefficient of expansion of 
the alloy. The precipitation of Al2Cu from a super
saturated (quenched) solid solution by annealing above 
175° causes an expansion, but ageing below 175° 
results in a contraction. I t  is concluded th a t most 
of the age-hardening of the aluminium-copper alloys 
a t low temperatures cannot be due to the precipitation 
of Al2Cu, but is the result of a reaction causing con
traction ; the nature of this is obscure, but is probably 
due to the combined influence of silicon and copper. 
The effect of the addition of copper to austenitic 
ferronickel alloys has been studied similarly. If 
sufficient copper be present two-phase alloys are 
formed, bu t the solubility increases with temperature, 
so th a t alloys can be obtained which are homogeneous 
on quenching, bu t precipitate a copper-rich constituent 
on annealing. These changes are in addition to the 
magnetic transformations, and the boundaries of the 
two-phase region in the equilibrium diagram have 
been determined for the iron-nickel-copper system.

W . H u m e -R o t h e r y .
A'-Ray an a ly sis  of th e  iro n -b o ro n  sy stem . T. 

B ju r s t r o m  and H. A r n f e l t  (Z. physikal. Chem., 
1929, B, 4, 469—474).—An X-ray analysis of iron- 
boron alloys, obtained by melting together technical 
ferroboron (19% boron) with iron, shows th a t within 
the range 0— 19% B two phases, Fe2B and FeB, 
occur. The first has a body-centred tetragonal lattice 
in agreement with the results of Wever. The lengths 
of the edges of the elementary parallelepipeds are 
a 1=5-099, a3=4-240 A. The unit cell contains four 
Fe2B groups. The phase FeB has a rhombic lattice 
of which the parameters are flj==5-495, a2=4-053, 
«3=2-946 A. The elementary parallelepiped contains 
four FeB groups. A. J . M ee.
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A'-Ray an a ly sis  of th e  co p p e r-an tim o n y  and  
the s ilv e r-a n tim o n y  sy stem s. A. W e s t g r e n , 6 .  
H agg, and S. E r ik sso n  (Z. physikal. Chem., 1929,
B, 4, 453—468).—The observations are in agreement 
with the equilibrium diagram for the system obtained 
by Carpenter. Antimony can dissolve in copper up 
to a considerable concentration. The parameter of 
the copper lattice increases from 3'608 A. for pure 
copper to 3-66 A. for the a lk y  saturated with copper. 
At the ordinary tem perature in the homogeneous 
region from 19 to 25 at.-%  Sb there is a copper- 
antimony phase with hexagonal close packing, of 
which the lattice dimensions increase with increasing 
antimony concentration from ffl1=2-72, a3=4-32 A., 
to iij=2-750, «3= 4-349  A. The Cu2Sb phase has a 
simple tetragonal lattice with six atoms in the unit 
cell, of which the dimensions are 0^=3-992, re3=
6-091 A. The alloy Cu2Sb lias obviously an analogous 
structure to Fe2As. On this basis its structure can 
be calculated. The X-ray analysis of a series of 
silver-antimony alloys shows th a t the equilibrium 
diagram of Petrenko is incorrect. The maximum 
solubility of antimony in silver is about 5 at.-%  Sb. 
The lattice param eter of the silver phase increases in 
the homogeneous region from 4-078 A. for pure silver 
up to 4-113 A. for the saturated phase. At the 
ordinary tem perature between 10 and 16 at.-%  Sb 
there is a phase with hexagonal close packing. The 
lattice dimensions increase with increasing antimony 
concentration from a 1=2-921, o3=4-775 A., up to 
a x=2-959, ct3=4-786 A. Between 20  and 25 at.-%  Sb 
there is another intermediate phase which has a struc
ture very similar to hexagonal close packing, but is 
really rhombic. The values for the parameters are : 
for 2 0 %, o1=2-981, a2=5-196, a3=4-802 A .; for 25%, 
a 1=2-988, «2=5-239, a3=4-842 A. A. J . M ee.

D e te rm in a tio n  of so lu b ility  of slig h tly  soluble 
liq u id s  in  w a te r  an d  th e  so lub ilities  of the 
d ich lo roe thanes an d  d ich lo rop ropanes. P. Gross 
(J. Amer. Chem. Soc., 1929, 51, 2362—2366).—A 
saturated solution of the slightly soluble liquid is 
analysed by means of a liquid interferometer which 
has previously been calibrated against solutions of 
the liquid of known concentration. The following 
solubilities (g. per 100 g. of water a t 25°) were 
determined : s-dichloroethane, 0-506; os-dichloro- 
ethane, 0-865; xp-dichloropropane, 0-280; ay-di- 
chloropropane, 0-273; carbon tetrachloride, 0-077 
(provisional). S. K. T w e e d y .

S olub ility  of so d iu m  an d  p o ta ss iu m  hydrox ides 
in  m e th y l and  e th y l alcohols. A. G. M u r r a y  
(J. Assoc. Off. Agric. Chem., 1929, 12, 309).— 
Sodium or potassium hydroxide in excess was 
allowed to remain in contact with ethyl or methyl 
alcohol for a period of 3 weeks a t about 28°. The 
clear supernatant liquid was decanted, diluted ten 
times, and titrated  with JV-sulphuric acid. The 
following solubilities (g. per 100 c.c.) are recorded : 
potassium hydroxide in ethyl alcohol 29, in methyl 
alcohol 40-3; sodium hydroxide in ethyl alcohol 13-6, 
in methyl alcohol 23-9. The densities and the solu
bilities expressed as percentages and normalities are 
also given. H. J . D o w d e n .

Influence of s tro n g  e lec tro ly tes on th e  so lu 
b ility  of p o ta ss iu m  ch lo ra te . J .  H o llu ta  and
F. P e t e r  (Z. physikal. Chem., 1929,143,119—134).— 
The solubility of potassium chlorate in water and in 
solutions of potassium chloride, nitrate, and sulphate, 
and sodium chloride and chlorate, has been measured 
a t 25°, and a t concentrations extending to the satur
ation point of the added salt. The solubility was 
raised by sodium chloride, and lowered by the remain
ing salts. The curves connecting the square root of 
the ionic strength with the reciprocal of the total 
molar concentration approximate to straight lines 
a t low concentrations, except in the case of potassium 
nitrate, and from these curves the activity coefficients 
of potassium chlorate in the solutions were calculated. 
Calculation of the mean atomic radii by means of the 
Debye-Hiickel expression lead to values considerably 
in excess of those calculated by Hiickel, and of those 
arrived a t by Goldschmidt from the results of crystal 
measurements, the differences being attributed partly 
to  hydration. The solubility (r{) of potassium chlorate 
in solutions of each of the salts (concentration=c) 
can be calculated by means of the expression t)= ^1  +  
Be, A  and B  being constants the values of which are 
given. F. L. U s h e r .

R ela tio n  betw een  sizes of ions an d  sa ltin g -o u t 
of qu ino l an d  quinone. K. L in d e r st r o m -L an g  
(Compt. rend. Trav. L ab. Carlsberg, 1929, 17, No. 13,
1—6 ).—The effect of ammonium chloride and the 
alkylammonium chlorides on the solubility of benzo- 
quinone and quinol in water a t 18° can be represented 
fairly satisfactorily by the equation log (s0/s)=kc, 
where s is the solubility in a salt solution of concen
tration c, and s0 is the solubility in pure water (cf. 
A., 1925, ii, 30). W ith quinol the value of the con
stan t k  decreases regularly with increase in the size 
of the salt cation, whilst with benzoquinone k scarcely 
varies a t all. R . Cu t h il l .

T h eo ry  of g as  ad so rp tio n . A. Ma g n u s  (Z. 
physikal. Chem., 1929, 142 , 401—430; cf. A., 1927, 
105).—A kinetic theory of the adsorption of gas mole
cules on surfaces is based on the assumption th a t the 
forces are purely electrostatic, due to either permanent 
or induced dipoles in the gaseous molecules. I t  is 
inferred th a t a t very low pressures the amount 
adsorbed is proportional to the pressure, but this 
condition is rarely realised. By the use of Volmer’s 
equation of state for the adsorbed substance, adsorp
tion equations are obtained which are in good agree
ment with experiment. The dependence of the heat 
of adsorption on the gas pressure, predicted by the 
theory, corresponds qualitatively with th a t observed.

J . A. V. B u t l e r .
H ea t of ad so rp tio n  of oxygen an d  n itr ic  oxide 

on charcoal. H. I. B ul l  and W. E. G a r n e r  
(Nature, 1929, 124, 409).—Repetition of the work of 
Gamer and McKie (A., 1927, 1134), in which it is now 
shown th a t carbon is a relatively bad conductor in 
high vacua and tha t a t low concentrations of oxygen 
the gas does not become uniformly distributed 
throughout the mass of the charcoal grains. For 
oxygen absorbed on charcoal the heat rises from 
46 g.-cal. per mol. to 100 g.-cal. per mol., then falls to 
65 g.-cal. per mol., and thereafter remains constant
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except for a curious type of alternation (cf. Marshall 
and Bramston-Cook, this vol., 999). For the same 
charcoal the maximum heat of absorption of nitric 
oxide occurs a t higher surface concentrations than  for 
oxygen, and alternation does not occur beyond the 
maximum. The presence of areas of different activities 
on the charcoal surface is indicated. The phenomena 
are probably due to  incompleteness of the reaction 
between oxygen and carbon a t low surface concen
trations. * A. A. E l d r id g e .

A d so rp tio n  p h en o m en a  in  so lu tions. X V III. 
G as-free ca rb o n  as  ad so rb en t. N. S c h ilo v  and 
K. T sc h m uto v  (Z. physikal. Chern., 1929, 143, 41— 
54).—In the adsorption of oxygen by gas-free carbon, 
carbon dioxide is always formed except a t low press
ures. Although oxygen, carbon dioxide, and hydro
gen chlorido are adsorbed by gas-free carbon, this 
material seems to  be incapable of adsorbing potassium 
chlorido from its aqueous solution. The primary 
stage of the adsorption is the formation of a film 
containing negatively charged ions, and the hydrolytic 
adsorption which follows has been studied by deter
mination of the p a changes. H. F. Gil l b e .

A d s6 rp tio n  of o rg an ic  ac id s  by  charcoal. C.
F rom ageot  (Nature, 1929, 124, 412).—The author’s 
results are correlated with those of Phelps and Peters 
(this vol., 1000). A. A. E l d r id g e .

A d so rp tio n  of fu m aric  an d  m ale ic  ac ids by  p u re  
ch a rco a ls . H. J . P h e l p s  (J.C.S., 1929, 1724— 
1727; cf. Phelps and Peters, this vol., 1000).—The 
relation between the adsorption on pure charcoal and 
the ionisation of maleic and fumaric acids has been 
examined. The adsorption of both acids is zero at 
2ht 7, th a t of maleic acid rising steadily to p a 1-5 
(the most acid solution with which it was possible to 
work) with no indication of a maximum, whilst th a t 
of fumaric acid reaches a maximum a t pu 3-7. These 
results suggest th a t doubly-ionised molecules axe not 
adsorbed in either case, and th a t the singly-ionised 
molecule of maleic acid is adsorbed, but to a smaller 
degree than the neutral molecule. These facts are 
consistent with the hypothesis th a t it is the oxygen 
of the un-ioriised carboxyl group which holds the 
molecule on the charcoal surface, this attachm ent 
being effected probably by the presence of an electric 
charge, and, in the case of maleic acid, by the close 
proximity of the two carboxyl groups. Possibly also 
adsorption is hindered by the presence of the water 
sheath supposed to  surround most ions.

C. A. SlLBERRAD.
A d so rp tio n  h y s te re s is . A. R. U r q u h a r t  (J. 

Text. Inst., 1929, 20, 117— 123t ).—Previous work on 
adsorption hysteresis is reviewed and experimental 
results are described -which show th a t the assumption 
of McGavack and Patrick (A., 1920, ii, 417), according 
to which hysteresis phenomena m ay be explained by 
the presence of residual traces of non-condensable 
gases in the material, is incapable of satisfying the 
conditions which obtain with cotton. T hat hysteresis 
in general cannot be so explained is proved experi
mentally by an investigation of the adsorption of 
water by silica gel in such circumstances th a t there 
coidd be no doubt about the removal of the last

traces of non-condensable gas. Two samples of the 
gel were used which gave different isotherms of the 
same general form, and definite hysteresis was observed 
in both cases. B . P. R id g e .

A d so rp tio n  by  m e ta llic  h ydrox ides. VI. 
A d so rp tio n  of an ions in  re la tio n  to  th e ir  coagul- 
a tive  ac tion  an d  th e ir  s tre n g th . V II. A dsorp
tio n  iso th e rm s  an d  th e  m e ch a n ism  of the 
ad so rp tio n  of ac ids an d  b ase s  by  hydroxides. 
K. C. Sen (Z. anorg. Chein., 1929, 182, 118—128, 
129—138).—Study of the adsorption of various acids, 
bases, and salts by ferric, aluminium, and chromic 
hydroxides shows the last-named to  have the greatest 
adsorptive power. In  all cases the adsorption follows 
a logarithmic law, bu t the quantity  a adsorbed per 
unit w'eight of adsorbent is in certain cases dependent 
on the quantity of adsorbent used, the volume and 
concentration of the solution, and the physical nature 
of the hydroxide ; with chromic hydroxide a varies 
also with time. For a fixed quantity of dissolved 
material a increases with increase of the quantity of 
adsorbent; heating decreases the adsorptive power. 
The adsorption of arsenious acid is irreversible only 
in the case of chromic hydroxide; different specimens 
of ferric and chromic hydroxides show different values 
of the adsorption constant. Arsenious acid and 
sodium arsenite are adsorbed to the same equivalent 
extent by aluminium hydroxide, but the acid is more 
readily adsorbed than  the salt by chromic hydroxide. 
The adsorption of acids by the three hydroxides 
increases with the basicity of the acid, probably on 
account of complex formation. Citric acid, anomal
ously, is adsorbed by chromic hydroxide to  a smaller 
extent than  are oxalic and sulphuric acids. Other 
factors which influence the adsorption of acids, 
although to a smaller degree, are the strength and 
structure of the acid and the nature of the anion. 
Weiser’s observations on the effect of neutral particles 
are confirmed. The second stage of the coagulation 
of a colloid by an electrolyte, viz., adsorption of ions 
by the neutralised particles, is a specific effect. The 
constant of the adsorption isotherms varies for each 
of the three hydroxides and even for different speci
mens of the same hydroxide. The mechanism of the 
adsorption process is ascribed to  surface chemical 
activity, which is most in evidence when there is a 
tendency to salt formation between the adsorbent 
and material adsorbed. Chemical combination and 
adsorption are thus regarded as manifestations of the 
same forces. H. F, Gil l b e .

A d so rp tio n  of m ethy lene-b lue by  lead  su lphate.
W. D. B an cr o ft  and C. E. B a r n e t t  (Coll. Symp. 
Mon., 1928, 6 , 73—76).—Lead sulphate crystals 
adsorb methylene-blue. For any concentration of 
dye, the amount adsorbed by a powdered solid is a 
function of the apparent pa of the solution. The 
maximum adsorption of a' dye by a crystal is not a 
measure of the to ta l surface.

Ch em ical  A b st r a c t s .
M ech an ism  of th e  ad so rp tio n  of w a te r  by 

co tton . A. R. U r q u h a r t  (J. Text. Inst., 1929, 20, 
125—132t).—A theory is outlined which explains 
not only the hysteresis, but also most, of the other 
hitherto unexplained phenomena observed with
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cotton; it may also be applied to starch and to many 
elastic gels. I t  assumes th a t adsorption takes place 
in accordance with the number of free active hydroxyl 
groups on the micellar surfaces of the cellulose, and 
that absorption of water tends to restore the original 
orientation of the surface, so th a t the number of 
active groups increases. This increase is not so great 
a s , the original decrease which occurs when the 
cellulose is first formed in the cotton hair, since the 
amplitude of vibration of a molecule held to another 
by the attraction of one or more active groups will 
be less than th a t of a molecule with the active groups 
free, so th a t there is less tendency for a group to 
return to the surface than  there was originally for it 
to leave it. Hence the adsorbing surface will be in a 
less active condition during adsorption than during 
desorption, and hysteresis will result.

B . P . R id g e .
T w o-phase  th eo ry  of th e  ab so rp tio n  of w a te r 

v apour by  co tton  cellulose. F . T. P eir c e  (J. 
Text. Inst., 1929, 2 0 , 133— I oOt ).— I t  is assumed tha t 
there are two distinct ways in which water molecules 
are held in the cellulose : (a) in which one water 
molecule is definitely associated with one hexose unit, 
as in a chemical compound, and (b) in which the 
water molecules fill the spaces available under 
attractive forces like those in a liquid. Mathematical 
treatm ent indicates how absorption isotherms and 
other experimental relations may be derived on the 
basis of the theory propounded. B . P . R id g e .

A b so rp tio n  an d  ad so rp tio n  of iodine by  soils, 
and  its  e lu tria tio n . K. S c h a r r e r  and J . S c h w a i- 
BOLD (Z. anorg. Chem., 1929, 182, 193—206).—A 
variety of soils have been treated with iodine, iodides, 
iodates, and periodates, and considerable variation is 
found to exist in the quantities absorbed. By 
washing for many hours only a part of the iodine 
taken up is removed. Moor soils absorb greater 
quantities of iodine th an  do mineral soils, the quanti
ties in the la tter case being determined principally 
by the amount of colloidal material present. The 
quantity absorbed decreases in the order periodate, 
iodate, iodide, iodine following periodate in the case 
of mineral soils. H. F. G il l b e .

A d so rp tio n  of so d iu m  oleate a t  th e  a ir -w a te r  
in terface . M. E. L a in g , J . W. McB a i n , and E. W. 
H a r r iso n  (Coll. Symp. Mon., 1928, 6 , 63—72).— 
Contrary to the predictions of Gibbs’ theorem, sodium 
oleate is positively adsorbed in the air-w ater inter
face. The adsorbed soap is in hydrolytic equilibrium 
with the solution, bu t its hydrolysis is completely 
suppressed by a small excess of alkali.

Ch em ical  A bstr a c t s .
A ctiv ity  an d  ad so rp tio n  of jj-to lu id ine on the  

su rface  of its  aqueous so lu tion . J . W . McB a i n , 
W . F. K . W y n n e -J o n e s , and F. H. P ollard  (Coll. 
Symp. Mon., 1928, 6 , 57—62).—The partial pressure 
and activity of aqueous p-toluidine are proportional 
to the concentration. This supports the view that 
even in solutions far from saturated the surface is 
covered with a unimolecular film of solute, of which 
there is also an excess in the neighbourhood of the 
surface. Gibbs’ thermodynamic treatm ent is 
insufficient. Chemical, A bstra cts.

In te rfac ia l ten sio n s of w a te r-n -b u ty l alcohol, 
w a te r-iso b u ty l alcohol, an d  g lycerol-;.sobutyl 
alcohol. K . S il b e r e is e n  (Z. physikal. Chem., 
1929, 1 4 3 , 157— 166).—The interfacial tensions have 
been determined with a view to the use of these 
liquids in determining the pore diameter of u ltra
filter membranes by Bechhold’s method. A new 
apparatus making use of the capillary-rise method is 
described, and the interfacial tensions a t temperatures 
from 1° to 37° are given. F. L. U s h e r .

R elation  betw een  su rface  en e rg y  of liq u id s  and  
sa tu ra tio n  p re ssu re . • N. B arbulesctt (B u i. Soc. 
Stiinte Cluj, 1928, 4 , 251—262; Chem. Zentr., 1929, 
i, 1427).—For non-associated liquids the  surface 
tension is calculated from the molecular heat of 
vaporisation by a simplified method. For associated 
liquids a modified expression leads to  good results 
with methyl alcohol, ethyl alcohol, and acetic acid.

A. A . E l d r id g e .
L iq u id -so lid  in te rface  tension . M. L o e w e n - 

th a l  (Nature, 1929, 124, 301).—Experiments are 
described which demonstrate th a t the interfacial 
layer of mercury a t the surface of a containing 
vessel is the seat of tension and potential energy.

A . A . E l d r id g e .
E lec tric a l re la tio n s  a t  su rfaces, sp re a d in g  of 

liq u id s , th ick n ess  of su rface  film s, an d  th e  d ro p - 
w e ig h t an d  r in g  m e th o d s  fo r th e  d e te rm in a tio n  
of su rface  tension . W. D. H a r k in s  [with B. 
G in s b e r g , D. M. Ga n s , and H . F. J o r d a n ] (Coll. 
Symp. Mon., 1928, 6 , 17—iO).—The behaviour of 
hexane emulsified in sodium oleate solution on 
passing a current through the liquid is discussed. 
Formula} for the  spreading coeificient are developed 
and applied to the  behaviour of films of benzene on 
water. Improvements in the ring method for 
determining surface tension are suggested.

Ch em ical  A bstra cts  .
In te rn a l p re s su re s  in  ad so rb ed  film s. R . G. 

N u t tin g  (J. Wash. Acad. Sci., 1929,1 9 , 295—300).— 
An attem pt is made to deduce energies of association 
and relations between internal and external pressures 
from weight-pressure and weight-temperature curves 
for dissolved or adsorbed vapours and gases. E x 
pressions are deduced connecting the kinetic and 
cohesive pressures with concentration and tem per
ature; these do not involve the use of an equation of 
state. Relations are also derived which connect 
surface tension with vapour pressure, and cohesive 
pressure in an adsorbed film with (i) vapour pressure 
and temperature, and (ii) osmotic pressure. The 
relations between adsorption and humidity and 
tem perature are also discussed, the former with 
reference to silica (A., 1927, 509), and it is concluded 
th a t  in the case of silica and water the inner layers 
are so compressed th a t the concentration is about 1 -3 , 
corresponding with an additional cohesive pressure of 
about 17,000 atm . C. A. S il b e r r a d .

S p rea d in g  of p ro te in s . E. G o r ter  and F. 
G r e n d e l  (Proc. K. Akad. Wetenseh. Amsterdam 
1929, 32, 770—771; cf. A., 1926, 790, 1094).—I t  has 
been found th a t various proteins have the same 
spreading-number, indicating th a t the surface occupied 
by 1 mg. of the substance is 1 sq. in. In  aqueous
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solution the molecules probably have their polar 
groups oriented towards the outer surface; when 
spread on an acid solution these groups are drawn to 
the surface and form a horizontal layer. The radius 
of the molecule is found to  be 22-5 Á. and it appears 
th a t the spherical molecules are transformed into 
flat plates. Casein, haemoglobin, and egg-albumin 
show the same transformation a t the isoelectric 
point. The phenomenon is reversible.

N. M. B l ig h .
P re p a ra tio n  of d ich ro ic  g o ld -g e la tin  film s. 

P. A. T iiie s s e n  (Z. anorg. Chem., 1929, 182, 187— 
188).—In  about 100 c.c. of a gold hydrosol, prepared 
by using sodium citrate as the reducing agent, 0-2 g. 
of gelatin is dissolved and the whole is evaporated to 
dryness. After washing free from electrolytes the 
material is dissolved in hot water, spread on a glass 
plate, and partly d ried ; it is then stretched to about 
double its length and dried, whereupon red and blue 
dichroism is clearly exhibited. H. F . G il l b e .

Ion ic exchange p ec u lia r  to  p e i'm u tit. G.
W ie g n e r  and K. W. M u l l e r  (Z. Pflanz. Düng., 
1929, 14A, 321—347).—In alcohol-water solution 
ionic exchange in permutits is reduced owing to the 
limited hydration of the ions. In aqueous sugar 
solutions the exchange of ions is but little  affected. 
The dielectric properties of the dispersion medium 
cannot be correlated with altered ionic exchange as 
in the case of the alcohol-water mixtures. The 
capacity of these gels for ion exchange is largely 
influenced by their degree of dispersion. The 
molecules of sucrose and dextrose do not penetrate 
the fine framework of the gel because of their large 
diameters, and no regularised absorption is possible. 
The cations of methylene-blue undergo very little 
exchange with the perm utit complex.

A. G. P o l l a r d .
E lec tric a l m eth o d  of m e a su r in g  th e  concen

tra t io n  of su spensions. A. S l a w in s k i  (J. Chim. 
phys., 1929, 26, 368—373).—Two glass tubes of the 
same size, with metal ends, are filled with the same sus
pension and one is placed vertical and one horizontal. 
The electrical conductivities are measured after the 
deposits have settled. Formula! and tables are 
given for calculating the concentration. The method 
is more accurate than  direct calculation from the 
conductivity (A., 1926, 1211) and is applicable to 
blood and to oil emulsions. J . A. V. B u t l e r .

D isp erso id  sy n th esis  of go ld  by  m ean s  of 
alkaline  fo rm aldehyde so lu tions. P. P. v o n
W e im a r n  (Kolloid-Z., 1929, 48, 346—352).—A sum
mary of several years’ work on the synthesis of gold 
sols, the details of which have been published else
where (cf. this vol., 760). E . S. H e d g e s .

R efractive ind ices of h y droso ls . A. D itm an sk i 
and B. S. P u t sc h k o v sk i (Kolloid-Z., 1929, 48, 338— 
342).—The authors’ formula for the rcfractive index 
of a hydrosol, w==c1?a-"i/d2-f-n1, where n 1 and n2 arc 
respectively the refractive indices of the dispersion 
medium and of the disperse phase, c is the concen
tration, and d2 the density of the disperse phase, 
agrees with the formula given by Wiegner (A., 1917, 
if, 185). D ata have been worked out for silicic

acid, stannic acid, molybdic acid, zinc hydroxide, 
casein, and dextrin. E. S. H edges.

Wo. O stw a ld ’s “ so lid -p h ase  ru le  "  and  the 
so lu b ility  of case in  in  so d iu m  hydroxide. 
S. P. L. S o r e n se n  and I. Sl á d e k  (Compt. rend. 
Trav. Lab. Carlsberg, 1929, 17, No. 14, 1—35).—The 
fact th a t in the equilibrium between certain proteins 
and their saturated solutions in solutions of electro
lytes the concentration of protein in the liquid phase 
is dependent on the ratio of the amount of solid to 
th a t of solvent can be explained by the assumption 
th a t the proteins are loose compounds of substances of 
differing solubilities just as satisfactorily as by 
Ostwald’s “ solid-phase rule ” (A., 1927, 310). When 
casein is treated with an aqueous solution of sodium 
hydroxide and sodium chloride a t 1S°, the proportion 
which dissolves, Q, decreases with increase in the 
relative amount of solid, Z, and increases with increase 
in the hydrogen-ion activity, -pau, of the solution. 
The concentration of casein in the solution a t equi
librium, C, increases with increase in Z  up to a point, 
after which it tends to  fall again, probably owing to 
sodium hydroxide being bound by the solid phase. 
W ith a given salt concentration and value of Z, Q 
increases with increase in the concentration of sodium 
hydroxide, and the pan increases a t the same time. 
For a fixed value of Z  and jpa¡t, Q rises with the salt 
concentration, a result which, taken in conjunction 
with those of Linderstrom-Lang and Kodama (A., 
1925, ii, 1056), shows th a t the salt shifts the isoelectric 
point of casein towards the acid side. In  general, the 
ratio of the amount of sodium hydroxide to  th a t of 
casein is greater in the solution than  in the solid 
phase. W ith a fixed concentration of alkali and a 
fixed value of Z, both Q and C rise continuously with 
the salt concentration up to about 2Ar, beyond which 
they sta rt to fall again; the 'pau decreases with 
increasing solubility. R. Cu t h il l .

S tru c tu re  v iscosity  of aqueous “ so lu tions ” 
of su lp h o n ated  oils. W. S c h in d l e r  and E. 
F la sc h n e r  (Kolloid-Z., 1929, 48, 328—338).— 
Measurements of the viscosity of aqueous solutions 
of sulphonated oils have been made by means of the 
overflow viscosimeter. Solutions of sulphonated 
castor oils exhibit considerable structure viscosity at 
pa 7-8—8-0. In  strongly alkaline solutions (pH>
10-0) the phenomenon is less marked. The structure 
viscosity becomes observable a t a definite concen
tration of solution. An emulsion of toluene with 
sulphonated castor oil and alkali has less structure 
viscosity than  a solution of the sulphonated castor 
oil of the same concentration. Sulphonated train 
oil exhibits structure viscosity over a narrower range 
of hydrogen-ion concentration and in less intensity 
than  sulphonated castor oil. E . S. H e d g e s .

D ielec tric  p o la risa tio n  of so lu tions of egg- 
a lb u m in . (Ml l e .) Y. G a r r e a u  and N. Mar inesco  
(Compt. rend., 1929,189, 331—333).—The e-jjj, curve 
a t 2 0 ° for solutions of egg-albumin (fractionally 
precipitated by ammonium sulphate and purified by 
electro-dialysis) can be explained by the superposition 
of two opposite effects, namely, the amphoteric and 
hydrophilic effects for which e is a minimum and 
maximum, respectively, a t the isoelectric point, ]>h
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4-7 (cf. Marinesco, A., 1928, 1321). The presence in 
the sample of traces of adsorbed electrolytes may 
also modify the curve. J. G r a n t .

M echanism  of ge la tin isa tio n . F. L. U sh e r  
(Proc. Roy. Soc., 1929, A, 125, 143—151).—Three 
possible types of mechanism for the gelation of sols 
are briefly discussed, and it is suggested th a t the 
behaviour of certain gelatinising lyophobic sols sup
ports the theory which postulates a modification of 
the properties of the solvent in the vicinity of the 
disperse phase so as to produce a rigidity of the whole 
system, without necessitating any particular spacial 
arrangement of the solid units. From a consideration 
of the change in the disperse phase it is shown that, 
over a limited range of electrolyte concentration, 
collisions will result in the formation of linear aggre
gates rather than  compact clusters, and if sufficiently 
close together these will tend to form a tangled net
work holding the liquid in its meshes. The above 
views are supported by microscopical observations on 
the formation of gels prepared from gamboge and 
cadmium sulphide by the addition of suitable con
centrations of sodium chloride. A gel is regarded 
as an intermediate stage in the formation of a pre
cipitate—a stage which, however, is realised only 
when the volume of the solid phase bears a large 
enough proportion to th a t of the liquid, and in the 
presence of a suitable electrolyte a t a concentration 
lying between rather narrow limits. The suggested 
mechanism of gelatinisation is not applicable to 
turgeseible substances, like gelatin or agar, or to gels 
formed in non-ionising liquids.

L. L. B ir c u m sh a w .
Sw elling  of g e la tin  in  aqueous so lu tions of 

acids, b ases , an d  sa lts  and  in  m ix tu re s  of these.
A. K ü n t z e l  (Biochcm. Z., 1929, 209, 326— 437).—  
The swelling of gelatin in presence of electrolytes 
represents the result of “ charge swelling,” i.e., the 
absorption of electrolytes and their charges, and of 
“ peptisation swelling ” ; the former predominates in 
acid and alkaline solution and the latter in salt 
solutions. The former reaches a maximum for th a t 
concentration of electrolyte a t which there is maximum 
adsorption. The amount of “ charge swelling ” is 
determined by the degree of adsorbability of both 
ions and is therefore small with neutral salts when 
both ions are approximately equally adsorbed and 
large with acids and bases. The union of gelatin 
with ions is regarded as one of adsorption and not of 
salt formation. According to  their behaviour towards 
gelatin electrolytes can therefore be divided into 
cationophile (the cation is here more strongly adsorbed 
than the anion, e.g., with acids, calcium chloride, etc.) 
and anionophile (the anion is more strongly adsorbed,
e.g., sodium hydroxide or chloride). Electrolytes of 
the same group show additive and of different groups 
antagonistic effects. If two antagonistic electrolytes 
added to gelatin are of such a kind that the protein 
adsorbs equal amounts of positive and negative charges, 
the gelatin is then in the isoelectric condition. This 
depends therefore on the concentration of the 
ions present and not merely on the concentration 
of hydrogen ions. The so-called second isoelectric 
point obtained with phosphate buffers corresponds

with a charge minimum and not with an inversion of 
charge. I t  is obtained only when the concentration of 
phosphate is greater than  0-005Ü/. Peptisation occurr
ing simultaneously with charge swelling causes a con
siderable increase of th a t effect. Different electrolytes 
have different peptising powers ; the greater is the 
molar solubility the greater is the peptising power. 
The absolute amount of swelling is also affected by 
changes of dissolution swelling, e.g., by increasing the 
time of the experiment and by changes of temperature, 
of ash and gelatose content, and of acid peptisation 
(cf. A., 1928, 237). P. W. Cl u t t e r b u c k .

Influence of vo lum e in  sw elling . D. J . L l o y d  
(Kolloid-Z., 1929, 48, 342—345).—Measurements of 
the swelling of purified isoelectric gelatin in water, 
salt solutions, acids, and alkalis have been made. In 
pure water and in solutions of salts and acids the 
degree of swelling is independent of the volume, 
provided th a t no hydrolytic degradation of the 
gelatin occurs. In  alkalis, a certain amount of 
hydrolysis always proceeds and the swelling therefore 
increases with greater volumes of swelling liquid. 
The influence of the volume of liquid on the swelling 
of commercial samples of gelatin is due to alteration 
of the relative concentration of electrolytes and 
degradation products present as impurities.

E. S . H e d g e s .
R ôle of d ie lec tric  co n stan ts , p o la risa tio n , and  

d ipole m o m en ts  in  colloid sy stem s. V. Sw ell
in g  of cellulose ace ta te  in  b in a ry  m ix tu re s . I.
I. S a k u r a d a  (Kolloid-Z., 1929, 48, 353—361; cf.
B., 1929, 713).—The swelling of acetone-soluble 
cellulose acetate in binary liquid mixtures of varying 
composition has been investigated by both volumetric 
and gravimetric analytical methods and has been 
compared with the polarisation curves of these 
mixtures. Weakly dipolar liquids, such as benzene, 
carbon tetrachloride, and carbon disulphide, do not 
cause swelling either singly or in pairs; the polaris
ation curves are linear and practically horizontal. 
As examples of mixtures of a non-polar with a dipolar 
liquid the following were examined : benzene with 
ethyl ether, toluene, chlorobenzene, nitrobenzene, 
chloroform, or ethyl acetate, and carbon tetrachloride 
with ethyl ether, ethyl acetate, or acetone. Certain 
mixtures (carbon tetrachloride with ethyl ether, ethyl 
acetate, or acetone) gave linear curves, but the 
majority of curves showed a bend. In  these cases 
there was a correspondence between the swelling and 
polarisation curves, although in some instances 
(benzene with chloroform, carbon tetrachloride with 
ethyl acetate or acetone) the bends in the two curves 
are in opposite directions. The main result of the 
experiments is the establishment of a close relation 
between swelling and polarisation. E. S. H e d g e s .

E ffect of te m p e ra tu re  on th e  coagu la tion  of a 
co llo idal so lu tion  of copper. E. F. B u r t o n  and 
(Mr s .) B. R. D eaco n  (Coll. Symp. M on., 1928, 6 , 77— 
S2 ).—When a colloidal solution of copper is heated 
in a copper tube a critical tem perature a b o v e  which 
coagulation takes place is observed.

Ch em ic a l  A b s t r a c t s .
C oagulation  of colloids by  e lec tro ly tes. VI. 

U se of th e  g la ss  e lec trode in  th e  p o ten tio m e tric
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s tu d y  of th e  coagu la tion  p ro cess . A. J . R a b in o - 
vitsch  and V. A. K a r g in  (Z. physikal. Chem., 1929,
143, 21— 40).—The properties of the Haber glass 
electrode have been studied in regard to  its employ
m ent in the absolute determination of th e^ K of solutions 
of weak acids. W itli change of the  p n of the solution 
the potential of the glass electrode exhibits a linear 
change which is, however, less than  the change 
observed with the platinum  electrode, and a further 
error is introduced by the difference of potential 
exhibited in solutions of the  same p n containing two 
acids of different dissociation constants. The errors 
m ay be eliminated by calibration of the electrode in 
buffer solutions of suitable p a containing an acid 
having approximately the same dissociation constant 
as th a t of the acid to be investigated. W ith these 
precautions the glass electrode may be employed 
for the study of colloidal solutions. The end-point 
of a potentiometric acid-alkali titration  obtained with 
the glass electrode agrees closely w ith th a t obtained 
when the platinum-hydrogen electrode is used, and 
p a determinations correspond approximately with 
thoso calculated from conductivity data. Investig
ation of arsenious oxide sols w ith the aid of the glass 
electrode indicates the incorrectness of the view th a t 
a t the conductimetric end-point of the titration all 
cations, irrespective of valency, are adsorbed to the 
same oxtent. For univalent cations the adsorption 
maximum is reached a t considerably higher con
centrations. If the curves showing the replacement 
of hydrogen ions by cations of various valency are 
assumed to be of approximately similar form to the 
adsorption isotherms for the corresponding cations, 
it is found th a t for cations of different valencies these 
curves are of different form, in contradiction to 
Freundlich’s assumption. An abnormally high value 
has been established for the dissociation constant of 
the  hydrogen sulphide adsorbed on the  colloidal 
particles. H. F. G i l l b e .

In h ib itiv e  effect of s ta rc h  on th e  velocity  of 
coagu la tion  of g oeth ite  so ls by  e lec tro ly tes. H.
F r e u n d l ic h  and B. S. Gr e e n s f e l d e r  (Kolloid-Z., 
1929, 48, 318—325).—-The time-course of the coagul
ation by sodium sulphate of a goethite sol prepared 
from iron pentacarbonyl was followed by centrifuging 
the precipitato and titrating the  remaining sol. Small 
amounts of starch have little effect on the rate of 
coagulation of the sol by sodium sulphate and sodium 
chloride, but larger amounts decrease the velocity 
greatly; still greater amounts of starch exert little 
further influence. The results suggest th a t a layer of 
starch of definite thickness is formed a t the surface 
of the goethite particles and th a t protection reaches a 
maximum as soon as the layer is completed. The 
effect of the starch is irreversible, for subsequent 
dilution has little influence. The coagulation velocity 
of sols free from starch undergoes a  steep rise over a 
small region of electrolyte concentration and reaches 
a constant value a t a higher concentration of 
electrolyte. In  presence of large amounts of starch, 
high concentrations of electrolytes give rise to a 
peptisation of the goethite sol. E . S. H e d g e s .

P erio d ic  p re c ip ita tio n  in  p resen ce  an d  absence 
of colloids. 11. J . D o y le  and H. R y a n  (Proc. Roy.

Irish Acad., 1929, 38B, 435— 449).—Periodic precipit
ation of calcium phosphate occurs in the absence of 
colloids when capillary tubes containing calcium 
chloride solution are suspended with their open ends 
dipping in saturated sodium phosphate solution. 
The presence of glycerol or of a plug of gelatin in the 
tube reduces the speed of diffusion, but has no 
influence on the disposition of the rings. Experiments 
w ith lead n itrate and potassium iodide, also in the 
absence of gels, show th a t the distances of the bands 
from one another are in a geometrical progression 
(cf. Jablczyriski, A., 1926, 473) and also proportional 
to the square root of the time. I t  is shown th a t the 
formation of the  bands does not take place a t the 
head of the diffusion wave, bu t behind it. Various 
suggested theories are discussed : th a t of Fischer 
(A., 1925, ii, 853) is the most satisfactory. The 
use of carrageen moss jelly for the preparation of 
Liesegang rings is described. C. W. Gi b b y .

T h e M ax w ell-C lau siu s  re la tio n  w ith o u t refer
ence to  C a rn o t 's  p rin c ip le . V. K a r t e n  (Compt. 
rend., 1929,189, 359—360).—A reply to Verschaffelt 
(cf. this vol., 648), explaining in particular the term 
Kdv as representing the variation in intramolecular 
or kinetic energy. C. A. S il b e r r a d .

E lec tro m e tr ic  t i tr a t io n  cu rves of dibasic 
ac ids. II I . S u b s titu ted  m a lo n ic  acids. R.
Ga n e  and C. K. I n g o ld  (J.C.S., 1929,1691— 1700).- 
The methods previously adopted (A., 1928, 846, 
1083) have been applied to the determination of the 
distances (r) between the carboxyl groups of a series 
of alkylated malonic acids in order to examine the 
internal polar influences of the alkyl groups on the 
carboxyl groups, as these should in such a series 
constitute the main cause of disturbance in the 
spacial relations deduced from the valency deflexion 
hypothesis. The effects of solvation in augmenting, 
and of inductive electron attraction of the carboxyl 
groups in diminishing, the values of r are (as before) 
assumed to be nearly constant throughout the series, 
and practically eliminated by treating the results 
comparatively. The values obtained for K 1X 10', 
ÄYxlO7, and r  are, respectively : malonic acid 17-7, 
43-7, 1-54; methyl- 10-7, 34-3, 1-64; e th y l-12-6, 28-1,
1-50; «-propyl- 10-7, 20-8, 1-47; isopropyl- 11-7, 
15-9, 1-37; dimethyl- 8-27, 15-3, 1-45; d ie th y l-62-3, 
0-590, 0-71; di-n-propyl-malonic acid S6-7, 0-342, 
0-64. The values of r are shown to be in accordance 
with expected results both as regards order and relative 
magnitude. The qualitative relations between the 
dissociation constants are also shown to be in accord
ance with those anticipated by the valency deflexion 
theory. C. A. S il b e  r e a d .

Id io m o rp h ic  c ry s ta ls  of cu p ro u s  oxide in 
copper. C. B l a z e y  (Inst. Metals, Sept., 1929, 
Advance copy, 4 pp.).—The microstructure of a 
sample of copper containing 0-05% O showed small 
particles of cuprous oxide with well-developed crystal 
faces, in contrast to the  usual rounded forms. The 
sample was found beneath the brick floor of a furnace, 
and m ust have melted with absorption of oxygen, and 
flowed between the furnace bricks, after which it was 
protected from surface oxidation, and remained for
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nearly a year a t a tem perature which may have been 
more than 800°. W. H u m e -R o th er y .

H ydra tes of li th iu m  ch lo ra te . L. B erg  (Z. 
anorg. Chem., 1929, 181, 131—136; cf. Kraus and 
Burgess, A., 1927, G27).—An investigation of the 
system lithium chlorate-water has furnished further 
evidence of the existence of the hydrate 
3LiC103,H20  (A., 192G, 1014). J . S. Ca r te r .

T h erm a l ana lysis . S y s tem s con ta in ing  lead 
chloride o r m erc u ric  iodide as solvent. H.
P elabon  and (Mans.) L a n d e  (Bull. Soc. chim., 
1929, [iv], 45, 488—492).—Eutectic points have been 
observed in the following systems, a t the temperatures 
and molecular compositions indicated : lead chloride- 
lead fluoride, 461-5°, 8 -6 % lead fluoride; lead chloride- 
litharge, 402°, 30% litharge; lead chloride-lead 
iodide, 338°; lead chloride-silver chloride, 291°, 
61% silver chloride ; lead chloride-cuprous chloride, 
258°. The mean value of the cryoscopic constant of 
lead chloride is 464°. Cadmium iodide and mercuric 
iodide form a continuous series of mixed crystals. 
Mercuric iodide and mercurous iodide form a 
eutectic a t 227°, containing 47-5 mol.-% of mercurous 
iodide. The curve could not be followed above a 
concentration of 70 mol.-% of mercurous iodide, on 
account of increasing decomposition of the latter above 
290°. C. W. Gib b y .

S y stem  so d iu m  h y d ro g en  ca rb o n a te -p o tass- 
iu m  h y d ro g en  ca rb o n a te -w a te r . N. E. Og lesby  
(J. Amer. Chem. Soc., 1929, 51, 2352—2362).— 
Observations were made a t 2 0 °, 25°, and 30°, the sum 
of the partial pressures of the carbon dioxide and the 
water being maintained a t 1 atm. The only solid 
phases found were sodium and potassium hydrogen 
carbonates. The solubility of the latter per 100 g. of 
water is 36-57 g. a t 25° and 39-92 g. a t 30°.

S. K . T w e e d y .
T e rn a ry  sy stem s. V III. P o ta ss iu m  ca rb o n 

ate, p o ta ss iu m  su lp h a te , and  w a te r  a t  25°. 
A. E. H il l  and S. M oskow itz  (J. Amer. Chem. Soc., 
1929, 51, 2396—2398).—The solubility of the
potassium sulphate is reduced to below 0 -1 % when 
the solution is still far from saturation with respect to 
carbonate, and to 0-03% a t the saturation point. 
Solid solutions do not occur in the system.

S. K. T w e e d y .
S y stem  m e rc u ric  iodide, p o ta ss iu m  iodide, 

and  acetone. (Ml l e .) M. P e r n o t  (Compt. rend., 
1929,189, 326—328).—Earlier experiments (this vol., 
400) repeated a t  20° give a curve with six instead of 
five branches ; the results are said to be dependent 
on the method of preparation of the saturated solu
tions. The salt H gI2,KI,0-25C3H 60  is indicated, but 
not HgI2,2KI and 2HgI2,3KI (loc. cit.). J .  Gr a n t .

E q u ilib r ia  in  th e  red u ctio n , oxidation, and 
c a rb u ra tio n  of iro n . V III. S y stem  iro n -  
oxygen. R. S c h e n c k , T. D in g m a n n , P. H. K ir sc h t , 
and H. W e ssel k o c k  (Z. anorg. Chem., 1929, 182, 
97—117).—The oxidation of iron by carbon monoxide- 
carbon dioxide mixtures a t 700°, 800°, and 1000° has 
been studied. Stable equilibrium between wiistite 
and oxoferrite is attained a t these temperatures when 
the gaseous phase contains 40-3%, 35-1%, and

28-5% of carbon dioxide, respectively. The solubility 
of oxygen in the oxoferrite phase does not exceed 
0-5% a t 800° and 1000°, whilst the higher value, viz., 
0-8%, observed a t 700° is probably due to equilibrium 
not having been attained owing to the slowness of the 
reaction. Corrections have been made in the iron- 
oxygen diagrams previously given (Schenck and 
Dingmann, A., 1927, 1030). The question of the 
preparation of pure ferrous oxide is discussed ; the 
stability of this compound is greatly increased by the 
presence of manganous or magnesium oxide. A state 
of stable equilibrium during the oxidation of iron by 
small quantities of carbon dioxide is reached much 
more readily in presence of small quantities (0-5—
4-0%) of copper or nickel, whilst metastable phases 
are apparently not formed in appreciable quantity. 
The equilibrium is shifted somewhat towards the side 
of higher carbon dioxide percentages, and the oxygen 
content of the solid phase is considerably reduced, 
probably owing to  the replacement by copper or 
nickel of the iron oxide in the mixed crystals.

H. F . G il l b e .
H eterogeneous eq u ilib ria  in  th e  gaseous p h ase  

in  p resen ce  of ap p rec iab ly  vo latile  so lids. K. 
J e l l in e k  (Z. physikal. Chem., 1929, 143, 69—78).— 
Mathematical. The equation of the reaction isochore 
of a heterogeneous gas equilibrium in presence of a 
solid of appreciable vapour pressure is discussed, 
particularly with reference to the relation between the 
calculated heat change and th a t observed calori- 
metrically. H. F. Gi l l b e .

T h erm o d y n am ic  co n sid era tio n  of ce rta in  
reac tio n s . I. B r ic h t a  (Arh. Hemiju, 1929, 3, 106— 
113).—The value of the Ncrnst theorem for the 
examination of certain reactions is pointed out, and 
the applicationof this theorem to a numberof reactions, 
such as the synthesis of methane, of acetaldehyde, of 
methyl alcohol, etc. from carbon monoxide, hydrogen, 
and methane, is given. R. T r u sz k o w sk i.

H eats  of d isso c ia tio n  of th e  m olecu les CH, NH,
OH, an d  H F. D. S. V il l a r s  (J. Amer. Chem. Soc., 
1929, 51, 2374—2377).—By utilising principles dis
covered by Kuhn (A., 1926, 1192) and Mecke (A.,
1927, 495) the above heats of dissociation are 
respectively calculated from band spectra data to  be
82-0, 108-3, 138-0, and 172 kg.-eal.

S. K . T w e e d y .
T h eo re tica l eva lua tion  of th e  en tro p ie s  of 

aqueous ions. W. M. L atim er  and C. K a s p e r  (J. 
Amer. Chem. Soc., 1929, 51, 2293—2299).—The 
entropy change, AS, of the process : ion (gr)=ion (aq.) 
is a function of e2/r, where e is the ionic charge and r 
the radius of the ionic cavity in the water solution 
(Latimer and Buffington, A., 1926, 1102). Now AS. 
is the sum of the entropy change, A SV arising from 
the polarisability of the medium and of &S2 due to 
the compressibility of the water arising from the 
electrostatic attraction of the water molecules. 
AS x cannot be calculated satisfactorily (Born’s 
equation fa ils; Z. Physik, 1920,1, 4) and in any case 
is very small compared with AS2, which is calculated 
thermodynamically, using Born’s expression for 
AF1 (F = free  energy) for evaluating r, with the aid of 
Zwicky’s relation between pressure, e, and r (A., 1926,
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462). For large ions in water A<S2= —22e2/r. In 
this way AS 2 (approximately AS) is calculated for 
alkali metals, thallium, silver, and barium. For 
large ions &S=  1-35 X KHAjF, which is Latimer and 
Buffington’s straight line relation. The electron 
affinities of chloride, bromide, and iodide ions, as 
calculated from the crystal lattice energies, lead to 
calculated values of AS  which substantially agree with 
the experimental values. S. K. T w e e d y .

C alcu la tion  of h e a ts  of d ilu tio n  of sa lts . J . B. 
G o e b e l  (Z. physikal. Chem., 1929, 1 4 3 , 167— 171; 
cf. A., 1915, ii, 156).—The heat of dilution (U) 
of a salt solution can be calculated by means 
of a simple empirical formula U -  — 13000(A-0' — 
£0)(1— 0-017<)(C] —c2)-f(209+4-5i)(V ci — -\Zc2), where
k0 is the equilibrium constant a t 0 ° as determined by 
cryoscopic measurements, k0’ is an ideal equilibrium 
constant to which is assigned the value 0-265, cy and 
c2 are respectively the initial and final concentrations, 
and t is the temperature. The heats of dilution of 
lithium, sodium, and potassium chlorides and of 
sodium and potassium nitrates are calculated for 
33- and 50-fold dilutions over a temperature interval 
0—26°, and compared with those measured by 
Naude (cf. A., 1928, 1097). The formula is also 
applied to the calculation of heats of dissociation.

F. L. U s h e r .
R eduction  p o ten tia l of selen ious acid , free 

en e rg y  of aqueous selen ic acid, an d  free energy  
of tr ich lo rid e  ion. E. F. I za r d  (Abst. Theses Mass. 
Inst. Tech., 1929, No. 4, 53—56).—The equilibrium 
constant for the reaction X 2-f  H 2Se03+ H 20 =  
H2Se04+ 2H X , where X is either chlorine or bromine, 
has the value 1-4X 10° for the chlorine system and 
0*88 for the bromine system, a t 25°. From these 
figures the reduction potential of the reaction 
H2Se03+ H o 0 = 3 H ‘+H Se0.1/ is calculated to be 
— 1-088 volts, which gives —107,710 g.-cal. for the 
free energy of HSe04'.

The equilibrium constant of the reaction Br2+  
B r '= B r3' has been obtained by a distribution 
method, and th a t of the reaction C12+C1'=C13' by 
determining the solubility of chlorine in aqueous 
solutions of sulphuric and hydrochloric acids and the 
chlorides of sodium, potassium, and barium a t 25°. 
The equilibrium constant for the latter reaction has 
the value 0 -0 1 0 , which gives the figure of —28,637 g.- 
cal. for the free energy of the trichloride ion.

R. Cu t h il l .
E lec tric a l conductiv ity  of ethy l alcohol and  its  

aqueous so lu tions. M. Ch a n o z  and G. Cl u z e t  
(Compt. rend. Soc. Biol., 1929, 99, 1999—2001; 
Chem. Zentr., 1929, i, 1661).—The electrical con
ductivity of absolute alcohol is smaller than tha t 
of distilled w ater; it  increases on dilution, being 
maximal at 3% of alcohol. The simple ionisation 
C2H 5+, O H- is impossible. A. A. E l d r id g e .

E ffect of ad so rb ed  w a te r  on th e  e lec trica l 
conductiv ity  of pow ders. F. B. K e n r ic k  and
F. J . G i f f e n  (Coll. Symp. Mon., 1928, 6 , 53—56).

S urface  conductance. D. R. B rig gs (Coll. 
Symp. Mon., 1928, 6 , 41—52).—In  aqueous solutions 
of low specific conductivity present in the interstices 
of a diaphragm, the electrical conductance through

the interface phase is greater than  tha t through 
an equal volume of liquid in bulk. A  method for the 
determination of surface conductance of diaphragms 
is described. Salt solutions show definite valcncy 
and lyotropic effects. Ch em ical  A b str a c t s .

C apacity  of ce rta in  s a tu ra te d  com plex  com 
p o u n d s fo r fu r th e r  com bination . 0 .  E . Zv ja g in - 
st se v  (J. Russ. Phys. Chem. Soc., 1929, 61, 515—519). 
—Measurements of the electrical conductivity of solu
tions of Wilm’s salt, (NH4)3[RhCl0],NH4NO3, indicate 
th a t this dissociates with the formation of five ions, 
viz., 3NH4', N 0 3\  and [RhCl6NH4]". This bivalent 
complex ion appears to act as a secondary complex- 
forming radical. R. T r u szk o w sk i.

M ech an ism  of ionic conduction  in  so lid  com 
po u n d s [of th e  c lass  of] “ good co n d u c to rs .” A. 
S m ek a l  (Z. physikal. Chem., 1929, B, 5, 60—80; cf. 
A., 1928, 1330; this vol., 871).—A theoretical dis
cussion of the mechanism of electrical conduction in 
solid salts, of which the greater part has been pre
viously abstracted. The large differences observed 
in the conduction by silver and sodium halides are 
due, not to  different mechanisms, but to  the relative 
importance of the contributions of the lattice ions 
and the “ pore ” ions to the total conductivity in the 
two cases. The mobile “ pore ” ions are identified 
with the “ edge ” ions of Bltih and Jost (cf. this vol. 
32). F. L. U sh e r .

S pectroscop ic  an d  chem ica l in v estig a tio n  of 
th e  p h en o m en a a t  th e  b o u n d ary  of an  aqueous 
e lec tro ly te  an d  a g as  space on th e  p a ssag e  of 
a  d isch arg e . W. R. Co u s in s  (Z. physikal. Chem., 
1929, B, 4, 440—452).—If in the electrolysis of sul
phuric or phosphoric acid, sodium hydroxide, or silver 
nitrate, the anode is placed in the electrolyte and the 
cathode in the gaseous space above the liquid, which 
contains only water vapour corresponding with the 
saturation pressure of the electrolyte and its decom
position products brought about by the passage of the 
discharge, the light appearing in the gaseous layer at 
the surface of the liquid contains the spectra of the 
hydroxyl group and of atomic hydrogen. If the 
position of the electrodes is reversed, the anode being 
placed in the gas space, the spectrum of the singly- 
charged oxygen ion together with the weak spectrum 
of the uncharged oxygen atom is obtained. This has 
some bearing on the formation of persulphuric acid and 
Caro’s acid observed by Haber and Klemenc in the elec
trolysis of concentrated sulphuric acid by this method. 
The probable explanation of the reaction is as follows. 
In  the first case, with the cathode in the gaseous space, 
very little of these acids is obtained. In the second 
case, where the anode is outside, large quantities are 
formed. This may be due to  the fact th a t in the 
former case there is very little oxidising action due to 
the hydroxyl group in the gaseous space, whilst in the 
latter there will be a very much greater oxidising 
effect owing to the presence of oxygen ions and atoms.

A . J . M e e .
C ontact p o ten tia l be tw een  [pieces of] th e  sam e 

m e ta l. W. E n d e  (Physikal. Z ., 1929, 30, 477— 
480).—Contact potential differences between pieces 
of the same metal have been measured for brass, 
nickel, and platinum in air and in a vacuum (with
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and without cooling by means of liquid air) the surface 
condition being varied with the object of finding 
conditions for minimum P.D. values. Satisfactory 
results .{P.D. <0-05 volt) are obtained when the 
surface layer of a hard metal is removed by sawing, 
turning, scraping, or treatm ent with a sand blast. 
Unsatisfactory results are given by washing, corrosion, 
and especially by treatm ent with all grades of emery 
paper. Reproducible contact potential differences 
below 0-05 volt could not be obtained with 
platinum. R. A. Morto n .

P o ten tia l of ca rb o h y d ra te  so lu tions. (Ml l e .) 
N. Ma y e r  (Compt. rend., 1929,189, 319—321).—The 
results obtained by Wurmser and Geloso (A., 1928, 
846) for dextrose and Isevulose apply also to lactose, 
galactose, mannose, xylose, arabinose, and dihydr- 
oxyacetone. Variations in concentration of xylose 
(0-1—2-5%) do not appreciably affect the potential.

J. G r a n t .
R eduction  p o ten tia l of th iosu lphate . J.

Sc h e ffe r  and F. B ohm  (Z. Elektrochem., 1929, 35, 
484—480).—The potential between a platinised 
platinum electrode and a solution containing thio
sulphate and tetrathionate ions and buffered with 
phosphate mixture a t • p n 7 changes considerably 
on keeping the solution in an atmosphere of nitrogen. 
Values of the normal oxidation-reduction potential, 
varying from 0-346 to  0-405 volt referred to the 
normal hydrogen electrode were obtained by extra
polation from the observed potentials of platinum 
electrodes in solutions prepared from sodium thio
sulphate and potassium ferricyanide and buffered at 
2hi 7. H . T. S. B r it to n .

O x id a tio n -red u c tio n  p o ten tia ls  of som e v ita l 
s ta in s. L. R a p k i n e , A. P . S t r u y k , and R . 
W u r m ser  (J. Chim. phys., 1929, 26, 340—348).— 
The oxidation potentials of cresol-blue, toluidine- 
blue, azure-blue I, Nile-blue, cresol-violet, Janus- 
green, neutral-red, and Unna’s neutral-violet have 

• been determined by electrometric titration with 
titanous chloride solutions over a range of pn values. 
The potential corresponding with an equimoleeular 
mixture of oxidant and reductant is plotted against 
pn for each substance. The results show that these 
substances give sufficiently definite oxidation 
potentials for use in determining the potentials of 
living cells. J . A. V. B u t l e r .

P o la risa tio n  in  s ta n d a rd  cells. W. S. N ie d e r - 
h a u se r  and G. S. H u l e t t  (J. Amer. Chem. Soc., 
1929, 51, 2327—2344).—Neutral saturated and 
unsaturated cadmium cells and zinc cells all behave 
similarly during the passage of current through the 
cell, the bulk of the polarisation occurring a t the 
mercury electrode. On discharge, the greater 
polarisation occurs a t the amalgam electrode. When 
polarisation is produced by large currents (1-7 
milliamp., higher in presence of acid) a persistent 
recovery effect is observed a t the mercury electrode, 
which markedly changes the subsequent behaviour of 
the cell during polarisation. This recovery effect 
disappears if the solid mercurous sulphate is removed; 
it is attributed to increase in the rates of dissolution 
and crystallisation a t the surfaces of the sulphate 
crystals. The polarisation is diminished on addition 

4 f

of acid and is always unaccompanied by any appreci
able change in the resistance of the cell. A full dis
cussion is given; the electrolytic actions a t the 
mercury electrode of the standard cell appear not to 
be strictly reversible. The currents used when 
measuring cell potentials by the deflexion method are 
sufficient to produce polarisation, but the error intro
duced thereby is usually negligible.

S. K . T w e e d y .
H y ste resis  in  s ta n d a rd  cells. W. E. N ie d e r -  

i i a u s e r  and G. A. H u l e t t  (J. Amer. Chem. Soc., 
1929, 51, 2345—2351).—The hysteresis of the separate 
electrodes of the cadmium cell has been investigated 
experimentally for the sudden temperature drop 
from 35° to 25°. The magnitude of the hysteresis a t 
the anode depends on the size of the cadmium sulphate 
crystals; it  is practically zero when this size is very 
small. The effect is much more persistent a t the 
cathode, but is completely absent when no solid 
mercurous sulphate is present. Hysteresis a t the 
anode is explained by the rise in temperature pro
ducing a more concentrated, and therefore denser, 
cadmium sulphate solution, which descends to the 
amalgam surface; on cooling, the more concentrated 
solution can deposit its excess salt only on the crystals, 
and since it can reach these crystals only by slow 
upward diffusion a hysteresis effect occurs. When 
the crystals are large the diffusion distances are greater 
and the available surface is less, sd the effect is 
prolonged. An analogous explanation, referred to 
mercurous sulphate, probably also holds for the 
cathode. Acid appears to diminish the hysteresis by 
decreasing the rates of crystallisation and dissolution 
a t the crystal surfaces. Decrease in the magnitude 
of the hysteresis due to age is attributed to the 
crystals assuming a more perfect shape on keeping, 
with a consequent lowering in the rate of dissolution 
or crystallisation. The high E.M .F. of freshly- 
prepared cells is due, a t least in part, to hysteresis 
consequent on the overheating of the cells during 
preparation. A method of avoiding this overheating 
is described ; by this cells were made which show 
normal constant values within a few hours of assem
bling. S. K. T w e e d y .

F lam e  speeds an d  th e ir  ca lcu lation . W . P a y - 
m a n  and R. V. W h e e l e r .—See B., 1929, 66 6 .

G aseous co m b u stio n  a t  h ig h  p re ssu re s . X III. 
M olecu lar h e a ts  of n itro g en , s team , and  ca rb o n  
dioxide a t  h ig h  te m p e ra tu re s . D. M. N ew it t  
(Proc. Roy. Soc., 1929, A, 125, 119—134; cf. A.,
1928, 847).—D ata accumulated during previous 
researches are analysed, with the object of obtaining 
a quantitative estimate of the energy distribution a t 
the moment of maximum pressure in typical explosions 
a t high pressures, and also of calculating the mean heat 
capacities of the various explosion products over a 
temperature range from 15° up to various definite 
points between 2600° and 3000°. D ata derived from 
explosions a t high initial pressures (1) of theoretical 
hydrogen-oxygen mixtures diluted with either argon 
or nitrogen and (2 ) of carbon monoxide-oxygen 
mixtures containing excess of the combustible gas are 
used to calculate the mean molecular heats of carbon 
dioxide, steam, and nitrogen. The method used to
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calculate Ov for nitrogen depends on the assumption 
tha t Cv for the monatomic gas argon is independent 
of temperature. By exploding a series of 2H2+ 0 2 
mixtures diluted with argon or nitrogen in varying 
proportions, the compositions of pairs of mixtures 
which on explosion will attain  the same mean 
maximum temperature may be found by interpolation. 
In  this way values are obtained for the apparent 
mean molecular heats of nitrogen a t the various 
temperatures, but in order to  allow for the fact th a t 
the heat losses for the two mixtures are not the same, 
a second series of explosions of the nitrogen mixtures 
must be carried out a t a different initial pressure. 
An equation is given from which the true <?,. may be 
calculated. From this value and from a knowledge 
of the heat of combustion of hydrogen and the degree 
of dissociation of steam, the mean molecular heat of 
steam may be calculated. In  the case of carbon 
dioxide, the results of a series of explosions of the 
mixture 2 C 0 + 0 2+ 4G 0 between initial pressures of 
50 and 150 atm. are utilised. The results are dis
cussed and compared with those obtained by previous 
investigators. The values for steam arc by no means 
concordant. In the case of nitrogen, the values are in 
general higher than those found by Pier and Bjerrum 
and may be represented by C,.—4-87 H-0-00038721 in 
place of f7r=4-85+0-000375T.

L. L. B ir c u m sh a w .
Ig n itio n  o f e lec tro ly tic  g as . L. F a r k a s , P. 

G o l d f in g e r , and F . H a b e r  (Naturwiss., 1929, 17, 
074; cf. this vol., 11, 27S).—Earlier work on the 
suggested chain mechanism for the ignition of 
electrolytic gas has been confirmed and extended. 
Atomic oxygen or atomic hydrogen present in minute 
amount renders electrolytic gas immediately explosive. 
Further control experiments strengthen the case in 
favour of the chain mechanism. R. A. Mo r to n .

R ate  of d issocia tion  of n itro g en  te tro x id e .
A. R. Olso n  and C. E. T e e t e r , jun. (Nature, 1929,
1 2 4 , 444—445).—For nitrogen tetroxide containing 
0-1% of air the velocity of sound is 192-6 m. per sec. 
a t 25° and 565 mm., a t a frequency of 51570 vibrations 
per sec., corresponding with a velocity coefficient 5630.

A. A. E l d r id g e .
U n im o lecu lar decom position  of som e e th e rs  

in  th e  gaseous s ta te . J .  V. S. G l a s s  and C. N. 
H iNSHELWOOD (J.C.S., 1929, 1804— 1814).—The rates 
of decomposition of methyl ethyl, methyl propyl, and 
diisopropyl ethers in the gaseous state have been 
investigated (cf. A., 1927, 212, 630). The decom
position of methyl ethyl ether is mainly homogeneous, 
but partly heterogeneous a t lower temperatures. The 
reaction is not’ a simple unimolecular one, acceleration 
by the products and intermediate formation of alde
hyde causing the coefficient to increase for the first 
25% of the reaction, but the times required for a given 
fraction to decompose are independent of the initial 
pressure. The heat of activation is 47,000 g.-cal. per 
mol. Methyl propyl ether decomposes, giving mainly 
carbon monoxide, methane, and ethane, not more than 
10% giving carbon monoxide, hydrogen, and propane. 
The reaction is mainly homogeneous in an empty 
silica bulb, a 16-fold increase in the surface : volume 
ratio causing but little disturbance. The heat

of activation is 49,000 g.-cal. per mol. Dii'sopropyl 
ether can decompose in three ways : C3H 7*0*C3H7 
(a^CO +SCH j+O -SCgH j+C , a homogeneous uni- 
molecular reaction, {!)'} = 2 0 H 3'CH.’GH2-|~H20 , a sur
face reaction, (c)=CH3"COGH3+ C 3H 8, probably 
homogeneous, accompanying (a) to  a slight extent. 
The velocity of (a) is independent of pressure between 
327 and 29 mm. W ith methyl ethyl ether and methyl 
propyl ether the presence of hydrogen raises the 
velocity coefficients, which diminish a t low pressures.

0. W. Gib b y .
H y d ra tio n  of ions and  m olecules. II I . Veloci

tie s  of h y d ra tio n  and  d eh y d ra tio n . N. E . Gapon 
(J. Russ. Phys. Chem. Soc., 1929, 61, 375—380).—The 
velocity coefficient K 1 for the hydration of green chromic 
chloride remains constant a t 0-0055 until 1 mol. of 
water has been added, when it suddenly falls to K2=  
0-00030 and again remains constant until another 
molecule of water has been added. From the formula 
L = SF [K T  ¡'2-m)le~wniT it is possible to calculate the 
number of mols. of water liberated on crystallisation 
of a particular salt when a crystallisation ccntre is 
present in the solution. In  this equation L  is the 
number of mols. striking the crystallising centre in 
unit time, i.e., the number fi t  mols. which can be 
dehydrated, S  is the number of mols. present in 
solution, F  the area of the solid phase, K  is Boltz
m ann’s constant, m  the mass of a molecule, and ]V 
the energy of dehydration which can be calculated 
from the observed velocities of crystallisation at 
different temperatures. From the values of IF 
calculated from the results of Marc (A., 1909, ii, 
798) and of Fischer the following values for m  are 
calculated : potassium sulphate, 4; ammonium
oxalate, 3; sodium oxalate, 3; sodium picrate, 3; 
potassium alum, 4; and ammonium alum, 3. The 
results are of the same order as those found by other 
workers by different methods. A. F r e im a n .

M echan ism  of ox idative p rocesses. XVII. 
R atio  of ox idation  velocities of m o lecu la r oxygen 
an d  hyd ro g en  peroxide . H . W ie l a n d  and YV. 
F r a n k e  (Annalen, 1929, 473, 289—300).—When a 
solution of potassium hexacyanocobaltiate is shaken 
with oxygen, air, or a 3% oxygen-nitrogen mixture, 
diminishing amounts of oxygen are absorbed with 
decrease in oxygen concentration. The amounts of 
hydrogen peroxide produced decrease in the same 
order; almost the theoretical amount is obtained 
with pure oxygen. W ith the dilute oxygen mixtures, 
the peroxide formed takes part in the oxidation. 
Simultaneous oxidation with hydrogen peroxide and 
oxygen and determination of the amount of peroxide 
used shows tha t the reaction velocity for oxygen is 
about five times as great as for hydrogen peroxide. 
W ith benzoquinone (in an atmosphere of nitrogen) 
arid methvlene-blue as hydrogen acceptors oxidation 
of the cobaltiate also occurs. Autoxidation of a 
cuprous chloride solution with oxygen a t various 
p n values (cf. A., 1924, ii, 35) shows th a t in strongly 
acid solution oxygen is consumed more rapidly than 
a t p n 2-3—7 ; the formation of hydrogen peroxide is 
detectable only in acid solution (cf. loc. cit.). The 
velocity of oxidation with peroxide decreases with 
increasing acidity, and oxidation is more rapid with
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oxygen a t all hydrogen-ion concentrations. The 
velocity of oxidation of ferrous sulphate with hydrogen 
peroxide a t ^ ,[< 7  is much greater than for autoxid- 
ation. Thus, a t 5 and 4 oxidation is 2000—3000 
times as great as with peroxide. In  strongly acid 
solution autoxidation is extraordinarily slow (cf. A.,
1928, 9G5), and the results show th a t intermediate 
formation of detectable amounts of hydrogen peroxide 
during autoxidation is excluded. H. B u r t o n .

Velocity of ox idation  of hy d ro g en  b ro m id e  by 
chrom ium  tr io x id e  in  p resen ce  of chlorides, and 
the cata ly tic  influence of the  m an g an o u s  ion. II.
M. B o btelsk y  and A. R o sen ber g  (Z. anorg. Chem.,
1929, 182, 74— 92).—At low concentrations all 
chlorides exert a retarding influence on the oxidation 
of hydrogen bromide by chromium trioxide, the 
optimum chloride concentration being about N. 
No specific action has been observed, even hydrogen 
chloride acting as an ordinary univalent chloride ; 
the activity decreases as the valency of the cation 
increases. In highly concentrated solutions the 
retardation produced by the alkali chlorides is but 
slight, whereas th a t caused by zinc, cadmium, and 
mercuric chlorides is very great; other chloridcs 
accelerate the reaction, their influence diminishing 
in the order nickel, magnesium, ferric iron, hydrogen, 
aluminium, chromic chromium. The only chlorides 
which tend to be attacked by the chromium trioxide 
are those of magnesium, ferric iron, and manganese, 
and there appears to be no relationship between this 
phenomenon and the catalysis of the oxidation process. 
The influence of the two neutral chlorides «hen 
present simultaneously is less than the sum of their 
separate influences. The catalytic influence of the 
manganese ion in dilute solution is exceptional, being 
greatly increased by the presence of neutral chlorides 
hut nevertheless influenced by the nature of the 
neutral salt present; the order in which chlorides 
which have when alone a retarding action increase the 
activity is th a t in which they accelerate the reaction 
in concentrated solution. H. P. Gil l b e .

R eaction velocity  of iodine w ith  sod ium  
form ate in  p resence of concen tra ted  electro lytes.
M: B o bte lsk y  and D. K a pla n  [with (F r l .) C. 

'D ie s e n h a u s ] (Z. anorg. Chem., 1929, 182, 382— 
394).—The reaction between iodine and sodium 
formate is exceedingly sensitive to hydrogen ions, 
which a t N  concentration reduce the reaction velocity 
coefficient to less than 2 % of its value in neutral 
solution. The influence of other cations is thus 
largely, if not entirely, governed by the extent to 
which the salt is hydrolysed. In  general chlorides 
and sulphates a t concentrations from N  to  6A7 retard 
the reaction, the specific influence of the cations 
decreasing in the order aluminium, nickel, zinc, 
magnesium, Calcium, strontium, barium, sodium, 
potassium; cobalt and manganese have approxim
ately the same activity as nickel, and ammonium the 
same as sodium. At concentrations below about 
3A7, cadmium salts accelerate the reaction, but at 
higher concentrations retardation is produced. The 
retarding influence of anions is relatively small, and 
for the halogens decreases with increase of at. wt., 
Ihiorine having a slight accelerative influence, whilst

the reaction velocity in presence of the sulphate, 
acetate, and perchlorate ions scarcely differs from 
that of the uncatalysed reaction. The presence at 
high concentrations of electrolytes which have a 
powerful retarding influence tends to arrest the 
retardation produced by the cation.

H. F. Gil l b e .
Velocity of reac tio n  betw een  so d iu m  h y d ro x id e  

so lu tion  an d  ca rb o n  dioxide. S. M it s u k u r i  (Sci. 
Rep. Tôlioku, 1929, 18, 245—297).—-The velocity of 
the reaction between carbon dioxide and aqueous 
solutions of sodium hydroxide of concentrations 
Varying from N  to about QN has been investigated 
between 10° and 30° by observations on the absorp
tion of gas from bubbles rising in a stationary solution 
and from bubbles stationary in a moving solution and 
the absorption a t the surface of falling drops of 
solution and at the surface of stationary solutions in 
bulk. The results can be qualitatively accounted 
for by supposing the rate of absorption to depend on 
the rate of the chemical reaction a t the interface and 
the rate of diffusion of alkali through a  thin film of 
liquid a t the interface, the thickness of which increases 
with increase in the viscosity of the solution. I t  is 
assumed th a t the chemical reaction is truly hetero
geneous in character. In  the absorption by the 
surface of solution in bulk, the rate of diffusion from 
the body of the solution is so rapid th a t the concen
tration of alkali on the lower side of the surface film, 
and therefore on the surface itself, is kept appreciably 
constant. If, however, the solution is stiffened with 
gelatin, diffusion is retarded, and the concentration 
of alkali in the surface falls gradually a t  first as 
absorption proceeds. R. Cu t h il l .

D ifferen t red u c tio n  velocities of go ld  ch lo ride  
by  a rsen io u s oxide, d isso lved  as g la ss  o r  c rysta l.
E. J en c k e l  (Z. anorg. Chem., 1929,182, 314—318).— 
Solutions of arsenious oxide prepared from the vitreous 
modification reduce gold chloride four to five times as 
rapidly as do solutions prepared from the crystalline 
form. Although the rate of dissolution in water of the 
vitreous oxide is much greater than th a t of the 
crystalline material, there is no appreciable difference 
in the velocity of deposition from supersaturated 
solutions. I t  is concluded th a t there exist anisotropic 
molecules which only slowly lose their anisotropic 
properties. H. F. G il l b e .

E sté rifica tio n  of fo rm ic  ac id  in  m e th y l alcohol.
H. Goldsch m id t  and R. S. Î Ï e l b y e  (Z. physikal. 
Chem., 1929, 143, 139— 156).—The rate of esterific- 
ation of formic acid in methyl alcohol in the presence 
of hydrogen chloride, picric acid, trinitro-m-cresol, or 
trichlorobutyric acid as catalyst is proportional to the 
hydrogen-ion concentration of these substances in the 
respective solutions. Water exercises a powerful 
retarding influence on the esterification in the presence 
of hydrogen chloride. In  the absence of any catalyst 
the reaction is bimolecular, and is very sensitive to 
traces of water or basic impurities. Addition of 
sodium formate causes a large diminution in the 
velocity up to  a concentration of 0-025A7, above which 
it remains sensibly constant. It is concluded th a t the 
hydrogen ions arising from the dissociation of the 
formic acid play the same part in the esterification
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as those furnished by the catalysts named above. The 
degree of : dissociation of formic acid in methyl- 
alcoholic solution, obtained from the results of 
measurements of the alcoholysis constant, is given as 
a= (5 -0 7 x l0 -9/c)i, where c is the concentration of the 
acid. F. L. U s h e r .

P o ss ib ility  of c h a ra c te r is in g  k in e tic  p ro cesses  
in  h eterogeneous sy s tem s  by  a  s in g le  s t i r r in g  
facto r. W. H el le r  (Z. physikal. Chem., 1929,142-, 
431—452).—The influence of temperature and rate of 
stirring on the velocity of dissolution of tin and 
cadmium in ferric chloridesolutions and of magnesium 
in ammonium chloride solutions has been studied. 
The results can be expressed by equations of the type 
A-=(^?i+C0)(/—r), where k is the velocity coefficient 
of the reaction, t the temperature, and n  the rate 
of revolution of the stirrer. A , C0, and t  are constants, 
C0 and t  being characteristic of the reaction and 
independent of the form of the apparatus, whilst A  
depends on both the reaction and the apparatus. The 
values of A in two different types of apparatus vary 
in the same proportion for different reactions, so th a t 
A —A^k, where A 0 is the value in a “ normal 
apparatus ” and k is a constant which depends on the 
type of apparatus only. This constant can be found 
for a given type of apparatus, so th a t measurements 
may be referred to the “ normal apparatus ” only.

J. A. V. B u t l e r .
O ptical in v estig a tio n  of tb e  p ass iv ity  of m e ta ls . 

L. T r o n sta d  (Nature, 1929, 124, 373).—The oxide 
film on passive iron or nickel is not totally destroyed 
on activation, but becomes porous and spongy; on 
re-passivation the holes are refilled with oxide, and 
the film becomes thicker. A. A. E l d r id g e .

A tm o sp h eric  co rro sio n  of m e ta ls . J . C. H u d 
s o n .— See B., 1929, 684.

C orrosion  of s tee l in  d ilu te  ac ids. H . E n d o  
and K. N a k a w a g a .—-SeeB., 1929, 751.

H om ogeneous ca ta ly s is  of a  gaseous reaction . 
K inetics of th e  ca ta ly tic  decom position  of iso- 
p ro p y l e th e r. J . V. S. G la ss  and C. N . H i n s h e l - 
w o od  (J.C.S., 1929, 1815—1819).—The decomposition 
of gaseous isopropyl ether in accordance with the 
equation C3H 7-0 -C3H 7—CH3-C0-CH3+ C 3H 8 is
catalysed by ¡.sopropyl iodide, in virtue of the iodine 
produced by the decomposition of the latter.

The reaction is homogeneous, and the rate is pro
portional to  the concentrations of ether and of 
■isopropyl iodide. The heat of activation is 28,500^ 
500 g.-cal. per mol. C. W. G i b b y .

A ir ox id a tio n  of h y d ro c a rb o n s  ca ta lysed  by 
n itro g en  oxides. C. H . B ib b  and H. J .  L u c a s .— 
See B ., 1929, 667.

C om bination  of h y d ro g en  an d  oxygen on the  
su rface  of p la tin u m . R. P. D o n n e l l y  and C. N. 
H in sh e l w o o d  (J.C.S., 1929, 1727—1733).—The rate 
of combination of hydrogen and oxygen on the 
surface of platinum a t ordinary pressures is inde
pendent of the hydrogen pressure, and increases with 
the oxygen pressure, the effect being the more marked 
the higher is the pressure. This differs from the 
behaviour observed a t low pressures by Langmuir 
(A., 1922, ii, 629). I t  is concluded th a t in general, if

the law followed by a heterogeneous reaction changes 
with pressure ; the centres on which reaction predomin
ates also change with pressure. The presence of 
nitrogen or argon reduced the tem perature to which 
the platinum could be heated without causing 
explosion; the presence of nitrogen peroxide reduced 
the rate. C. W. Gib b y .

R eduction  of azo im ide by  h y d ro g en  in  presence 
of collo idal p a llad iu m . B . R icca and F. P irrone 
(Gazzetta, 1929, 59, 379—384).—The reducing action 
of molecular hydrogen on an alkaline solution of 
azoimide in presence of colloidal palladium is very 
slight, but in acid solution reduction takes place to 
completion with the formation of ammonia and 
hydrazine. The latter product is recognised after 
separation of the colloidal palladium by dialysis. The 
same result is obtained by the action of nascent 
hydrogen from zinc or iron and hydrochloric acid. 
The equation HN3+ 6H = N H 3-{-N2H4 is suggested 
(cf. Raschig, A., 1925, ii, 223). R. K . Callow .

M echan ism  of th e  ca ta ly tic  decom position of 
hy d ro g en  p erox ide on collo idal silver. E . W iegel 
(Z. physikal. Chem., 1929, 143, 81—93; cf. this vol., 
643).—When a highly disperse Carey Lea silver sol 
prepared with alkaline dextrin is added gradually to 
excess of 5—1 0% hydrogen peroxide, the silver at 
first dissolves until a saturated (true) solution of 
Ag-O-OH is produced. The quantity thus dissolved 
varies inversely with the concentration of alkali. 
After the saturation point has been reached further 
addition of the sol leads to deposition of silver from 
the solution on the particles introduced, with 
simultaneous liberation of oxygen. Evidence is 
given in support of the view th a t the dissolved silver 
hydrogen peroxide, when adsorbed a t the silver 
interface, decomposes into hydrogen peroxide and 
silver peroxide, the latter then losing its oxygen. 
Since the metal is dissolved by hydrogen peroxide, so 
long as any of the latter remains this cycle is repeated, 
until the whole of the peroxide is decomposed. The 
process is accompanied by a large decrease in the 
to tal silver surface. F. L. U sh er .

T o p o ch em istry  of co n tac t ca ta ly sis . IV. Ex
p e r im e n ta l p roof of ad lin ea tio n  by  topochem ica l. 
reac tio n s . E. P ie t s c h , A. K o t o w sk i, and G. 
B e r e n d  (Z. physikal. Chem., 1929, B , 5, 1— 13; cf. 
this vol., 519).—-A number of tojiochemical changes 
occurring on the surfaces of various crystals, in which 
the reaction products contrast in colour with the 
attacked crystals, have been observed microscopic
ally and photographed. Definite proof is obtained that 
the active centres of reaction are linear discontinuities 
in the surface (as assumed in the general theory of 
surface catalysis of Schwab and Pietsch), since in all 
cases the reaction is sharply localised a t these parts 
before the entire surface becomes involved.

F. L. U sh er .
O rgan ic  in h ib ito rs  in  th e  ac id  co rrosion  of 

iron . J . C. W a r n e r .— See B ., 1929, 751.
D ecom position  of ca rb o n  m onox ide  in  the 

s ilen t e lec tric  d isch arg e . II I . R. W . L u s t  
and L . S. .Mum fo r d  (J.C.S., 1929, 1711—1723; cf. 
A., 1925, ii, 1178; 1927, 531).—The velocity of
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decomposition of carbon monoxide in the silent 
electric discharge is independent of the nature of the 
electrodes when the latter consist of mercury or dilute 
sulphuric acid. This is in agreement with the results 
of Berthelot (A;, 1890, 691, 692), but not with those of 
Schutzenberger (A., 1890, 691, 692, 1358). With 
either kind of electrode carbon monoxide decomposes 
readily, even when very carefully dried. The brown 
solid produced during the discharge is not entirely 
polymerised malonic anhydride (cf. Ott, A., 1925, ii, 
579; 1928, 720), but is probably a mixture con
taining carbon. C. AY. Gibby .

A ctivation of su lp h u r. R . S chw arz and P. W. 
Schenk  (Z. anorg. Chem., 1929, 182, 145—158).— 
Activation of sulphur has been accomplished by the 
silent electric discharge. No increase of volume takes 
place and it is inferred th a t rupture of the molecule 
does not occur, and further, on account of the 
extremely short life of the active substance, that 
triatomic sulphur, analogous to ozone, is not.produced. 
The activated sulphur shows an increased reactivity 
towards hydrogen and carbon monoxide.

H. F. Gil l b e . 
S tru c tu re  of e lec tro -deposited  m eta ls . F. 

F oerster  and K! K le m m .—See B., 1929, 685.
P ro d u c tio n  of e lec tro ly tic  d eposits  of bery llium  

from  m o lten  e lectro ly tes. H. F is c h e r .— See B., 
1929, 723.

Influence of th e  com position  an d  tem p e ra tu re  
of the  e lec tro ly te  in  th e  p re p a ra tio n  of bery lliu m  
by the S to ck -G o ld sch m id t an d  S iem ens & 
Halske m eth o d s. H . F is c h e r .—See B., 1929, 723.

P re p a ra tio n  of b e ry lliu m  by electro lysis. K.
Illig , M. H o s e n f e l d , and H . F is c h e r .—See B., 
1929, 722.

P o la ro g rap h ic  s tu d ies  w ith  th e  d ropp ing  
m ercu ry  cathode. IV. D eposition  of zinc from  
cyanide so lu tions. I. P in e s  (Coll. Czech. Chem. 
Comm., 1929, 1, 429—442; cf. this vol., 1015).— 
Zinc is deposited a t the dropping mercury cathode 
from solutions of zinc cyanide In  potassium cyanide 
when the mol. ratio of the two cyanides does not 
exceed 1 : 4 ;  with more potassium cyanide only 
potassium is deposited. From solutions containing 
only a slight excess of potassium cyanide zinc is 
deposited a t three different potentials, namely, 
-1-03 volt from Zn" ions, —1-23 volt from the com
plex ions Zn(CN)4", and — 1-4 volt from Zn(CN)5" ' 
ions. The equilibrium constant of [Zn“][CN']4/ 
[Zn(CN)4"] is 10-16 and of [Zn“][CN']3/[Zn(CN)5";j
6-8 X 10~21. The solubility product of zinc cyanide is
2-6 Xl0~13. Evidence is adduced which indicates th a t • 
the deposition of zinc from double cyanide solutions is 
hindered by the slowness of dissociation of the com
plexes and not by the great complexity of the anions 
present. ” A. R . P o w ell .

D irect e lec tro ly tic  p re p a ra tio n  of som e m e ta l 
p erm anganates. G. R a p in  (Compt. rend., 1929j 
189, 287—289).—Calcium and barium permanganates 
were obtained in solution by electrolysis of the 
hydroxide in an isolated porous vessel, with a block of 
silico-manganese as anode, and a platinum cathode 
immersed in distilled water. On electrolytic reduction

the former solution was decomposed with the form
ation of lime and oxides of manganese, whilst green, 
insoluble barium manganate was obtained from the 
latter. J . Gr a n t .

F o rm a tio n  of p e rch lo ra te  d u rin g  e lec tro ly tic  
p re p a ra tio n  of ch lo ra te . II . A. V. P am filo v  and
0. S. F ed o r o v a  (J. Russ. Phys. Chem. Soc., 1929, 61, 
363—367).—Owingtothedisagreementfound (A., 1928, 
968) in the percentage yield values of the to tal pro
ducts of the electrolysis as found by chemical analysis 
and gas analysis, the methods of analysis used are 
fully reviewed and discussed and possible sources 
of error are pointed out and elim inated; the total 
yields as found by gas analysis and chemical analysis 
agree very closely within the limits of experimental 
error (difference from —0-7% to -fO-6 %). The 
authors conclude th a t the corresponding values of 
perchlorate as calculated by Spitalski, Sokolov, and 
Veintraub (J. Appl. Chem. Russia, 1924, [i], 1, 75) are 
too high. A. F r e im a n .

C olloidal b as ic  ch ro m ic  ch ro m ate . Con
d itions fo r  fo rm a tio n  by  ca thod ic  red u c tio n  of 
ch ro m ic  acid . S. T a k e g a m i (Bull. Chem. Soc. 
Japan, 1929, 4, 156— 163).—During the electro
deposition of chromium from an aqueous solution of 
chromic acid there may be formed at the cathode a 
membrane of colloidal chromic chromate, permeable 
only to hydrogen ions. By the reduction of chromic 
acid solutions with alcohol it is shown th a t this can 
occur only if the ratio of ter- to  sexa-valent chromium 
a t the cathode is 1 : 0-5. When excess of alcohol is 
mixed with a solution of chi-omic acid a t the ordinary 
temperature the mixture shows an increase in viscosity 
and a decrease in conductivity, and finally becomes 
coagulated. The ratio, Crm  : CrVI, becomes steady 
a t 1 :0-4. Colloidal properties, as judged by vis
cosity measurements and ultramieroscopic observ
ations, appear only when the ratio, Cr111: Crvx, has 
reached the value 1 : 0-5. Dialysis yields a sol in 
which the ratio has risen to 1 :0-2. This sol is 
positively charged, forming a gummy mass a t the 
cathode, and is easily precipitated by bivalent anions. 
By concentration in a vacuum a t 50° a sol containing 
18 g. Cr per litre is obtained which has a t 25° a specific 
conductivity of 9-4 x lO -4 and a relative viscosity of 
330, and will if cooled to 20° slowly set to  a gel which 
again becomes fluid on warming to the original 
temperature. T. H. M o r t o n .

P h o to c h em is try  of th e  ha logens. A. B e r t h o u d  
(J. Chim. phys., 1929, 26, 333—339).—A reply to 
Plotnikov (this vol., 522). J . A. V. B u t l e r .

P h o to c h em is try  of s ilv e r iodide. L u p p o - 
Cr a m er  (Z. wlss. Phot., 1929, 27, 1—8).—When a film 
of silver iodide free from foreign substances such as 
desensitisers is exposed to diffuse light, subsequent 
exposure to more feeble light has a bleaching action. 
This is not, however, a manifestation of the Herschel 
effect, but is a solarisation occurring before the 
maximum possible blackening has been attained. A 
similar result is obtained even if 5% of the iodide is 
replaced by bromide, but not if 1 0% is replaced. 
There may also be a marked Schwarzschild effect, bu t 
this can be completely prevented by powerful iodine
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acceptors, thus showing it to be an intermediate 
regression. Thallous iodide increases the sensitivity 
of silver iodide in much the same way as silver 
bromide, so th a t in either case the effect of the added 
substance is doubtless to be ascribed to its interfering 
with the crystal lattice. The effect of ripening on the 
sensitivity of silver iodide is probably a development 
phenomenon; the increase in size of grain consequent 
on ripening presumably reduces the protective action 
of the gelatin in respect of the separation of silver.

R. Cut h il l .
P h o to ch em ical red u c tio n s  and  ox idations 

fro m  th e  e lec tron ic  p o in t of view. A. S t e i g m a n n  
(Z. wiss. Phot., 1929, 27, 24—36).—The photo
chemical reduction of silver ions or other reducible 
groups can be effected either by transfer of electrons 
from another part of the molecule or by donation of 
electrons liberated along •with hydrogen ions from 
gelatin or other reducing agent under the influence of 
light. If there is present a substance which has a 
greater affinity for electrons than the silver ion has, 
it will act as a desensitiser, whereas a substance which 
gives off electrons readily as well as takes them up 
readily will be a sensitiser. In  general, in a ternary 
photochemical system consisting of a reducing agent 
or group and two oxidising agents, either of these last 
will be sensitised a t the expense of the other being 
desensitised, depending on which has the stronger 
affinity for electrons. Neither has, however, its 
maximum theoretical effect, a sensitiser always having 
some desensitising action and vice versa. The differ
ence in susceptibility to desensitiscrs between 
various emulsions is probably due to differences in 
activity of the ripening nuclei. R . Cu t h i l l .

V ,

P h o to c h em is try  of th e  s ilv e r ha lides. VI. 
A naly tica l an d  p h o to g rap h ic  in v es tig a tio n  of th e  
s ilv e r halides. H. H. S c h m id t  and P. P r e t sc iin e r  
(Z. wiss. Phot., 1929, 27, 36—47).—The disposition 
of the excess of silver in photographic emulsions 
before and after exposure is discussed. Before 
exposure, 75% of the silver above the amount 
corresponding with the halide is contained in the 
gelatin in a highly disperse state, and only 25% is in 
the grains of halide; 95% of the total quantity is not 
in the form of silver sulphide. Treatm ent with 
dichromate and-sulphuric acid removes the whole of 
the highly disperse portion and most of the other 
portion too, and reduces the sensitivity. The effect 
on the sensitivity cannot, however, be explained on 
the assumption th a t the sensitivity ccntres are partly 
occluded within the grains, those on the surface being 
removed by the acid (cf. Kieser, B., 1929, 265), for 
the sensitivity is affected more in respect of chemical * 
development than in respect of prim ary physical 
development. I t  seems probable th a t the chromic 
acid does not remove the silver completely but 
deposits some of it as dichromate, and th a t dichromate 
ions are also adsorbed, which would presumably alter 
the photographic properties of the emulsion. The 
effect of such substances as potassium iodide in laying 
bare the nuclei in exposed chloride and bromide 
emulsions treated with chromic acid (Liippo-Cramer,
“ Grundlagen des N egatiw erfahrens,” Halle, 1927, 
p. 533) has been observed with iodide emulsions as

well, and is readily explained by supposing that the 
anion of the salt displaces the dichromate ion from 
the sensitivity centres. The halogen produced on 
exposure in a chloride or bromide emulsion is free 
in the gelatin, whilst with a chloride emulsion the 
whole of the silver formed is adsorbed in the grains, 
treatm ent with chromic acid removing 95%, without 
altering the threshold sensitivity to chemical develop
m ent very much. R. Cuthill .

A ction of u ltra -v io le t l ig h t on c e rta in  inorganic 
com pounds. E. M o n t ig n ie  (Bull. Soc. chim., 
1929, [iv], 45, 492—494).—After exposure to ultra
violet light the following potassium salts affect a 
photographic p la te : chloride, bromide, sulphate,
nitrate, chlorate, perchlorate, permanganate, chrom- 
ate, dichromate, oxalate, and tartra te. Calcium 
fluoride and phosphate behave similarly, but ammon
ium chloride, ammonium phosphate, magnesium 
oxide, and magnesium sulphate showed ho effect.

C. W. Gib b y .
P h o to tro p y  in  in o rg an ic  com pounds. E. L.

R a o , K. V a r a h a l u , and M. V. N arasimhaswami 
(Nature, 1929, 124, 303).—The phototropy of com
pounds of the formula 2HgS,HgX r2 or 2HgS,HgXn 
is due to dissociation into the simple salts by absorp
tion of actinic energy; on preservation in the dark, 
recombination, with emission of radiant energy, takes 
place. A. A. E l d r ipg e .

P h o to ch em ical m e th o d s  of te s tin g  sources of 
u ltra -v io le t rad ia tio n . F. C. H ym as (Quart. J. 
Pharm., 1929, 2, 281—291).—-Three chemical methods 
of testing the emission of ultra-violet light, namely, 
the decompositions of carbon tetrachloride, of aqueous 
solutions of oxalic acid in the presence of tiranyl 
sulphate, and of potassium iodide-starch solutions, 
have been compared. Failure to obtain concordant 
results with the first-named method was shown to be 
due to the fact th a t the reaction is most intense in 
the vapour phase. The potassium iodide-starch 
method has a tem perature coefficient between 25° and 
62° of —1-042 for 10°, and for periods less than 10 
min. the amount of'reaction  is proportional to the 
energy absorbed. The rate of emission of the ultra
violet radiation decreases more rapidly when measured 
by the potassium iodide-starch m ethod; this is 
attributed to the difference in the absorption spectra 
of the solutions employed and the deterioration of the 
quartz lamp due to the deposition of silica (cf. Petters- 
son, this vol., 377). C. C. N. V a s s .

P h o to ch em ica l ox idation  of e th y l alcohol by 
p o ta ss iu m  d ich ro m ate . II. E. J . B o w e n  and 
arid E. T. Y a r n o ld  (J.C.S., 1929, 1648— 1G55 ; cf. 
A., 1927, 1040).—The oxidation of ethyl alcohol by 
potassium dichromate under the influence of light of 
wave-lengths 4360, 4060, and 3666 A. has been invest
igated with reference to the following factors: (1) 
Effect of neutral salts. Sodium sulphate had no effect 
on the photochemical ra te ; large quantities of calcium 
chloride affect the rate only slightly, but alter the 
concentration of alcohol which gives the maximum 
rate by the removal of water to form hydrated ions. 
(2) The order of the reaction with respect to alcohol 
in low concentrations. The quantum efficiency y can 
be represented by the equation y= k^a-\-k2a2, a being
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the percentage of alcohol by volume. I t  is con
cluded th a t the photoactive ions arc dichromate ions 
solvated with one and two alcohol molecules. (3) The 
cause of the diminution of the rate a t high alcohol 
concentrations. The quantum efficiency passes 
through a maximum a t 85 vol.-% of alcohol, and then 
diminishes owing to the scattering of light by an 
amorphous precipitate, caused by the insolubility of 
basic chromium sulphates in concentrated aqueous 
alcohol. (4) The dependence of the rate on the con
centrations of hydrogen ions and dichromate ions. 
This can be accounted for on the assumption that the 
ion HCr20 7' is photochemically active. This hypothesis 
is supported by the results of experiments on the oxid
ation of glycerol by potassium dichromate, in which 
the quantum efficiency is proportional to the glycerol 
concentration when the latter is small, and at higher 
concentrations rises to a limiting value of 0-52, instead 
of to unity as for concentrated ethyl alcohol solutions. 
The photochemically active substance is a dichromate 
ion combined with one glycerol molecule. An 
approximate value has been determined for the second 
dissociation constant of dichromic acid in solutions 
of aqueous alcohol of various concentrations.

C. W. Gibby .
B ro m in a tio n  of benzene in  lig h t. W. Me i d - 

in g e r  (Z. physikal. Chem., 1929, B, 5, 29—59).—An 
attem pt is made to explain the mechanism of a simple 
photochemical reaction in a liquid phase by means of 
the conceptions hitherto used for gaseous reactions, 
viz., atomic activation, chain reactions, and photo
chemical equilibrium. The factors influencing the 
bromination of benzene in light a t low concentrations 
of bromine (1— 2 mg./c.c.), using carbon tetrachloride 
as a diluting solvent, have been experimentally deter
mined. I t  is found th a t either bromine can be 
substituted directly in the ring with formation of 
monobromobenzene, or the double linkings can be 
broken and benzene hexabromide formed. A reaction 
scheme based on the assumption th a t each quantum 
produces two bromine atoms and th a t the latter are 
the active agents in the bromination is suggested. An 
expression for the reaction velocity obtained in terms 
of experimentally measured quantities is in satis
factory agreement with the observations. The light 
reaction is independent of the bromine concentration 
and of the wave-length of the light used. No explan
ation can be offered for the fact th a t the temperature 
coefficient of the reaction decreases from 1-6 to 1-0 
with decreasing concentration of benzene.

F. L. U s h e r .
A lkali a lu m in o silica tes. I. S yn the tic  s tudy  

of nepheline. E. Gr ü n e r  (Z. anorg. Chem., 1929, 
182, 319:—331).—The synthesis of ncphelines by heat
ing mica with sodium or potassium hydroxide and 
water for several hours has been studied. The lowest 
temperature a t which nephclines are formed is about 
200°, and a t about 400° the reaction is first observed 
to proceed in the reverse direction. Other products, 
such as natrolite and other zeolitic minerals, are 
simultaneously formed in small quantities. Paragon- 
ite is more readily converted into sodium nepheline 
than is muscovite into potassium nepheline. In both 
cases preliminary ignition of the mica causes the 
appearance of an initial slow stage, in the synthesis

followed by a very rapid stage, whilst the end part 
of the reaction follows the same course as when the 
mica is not ignited. By the action of sodium hydroxide 
on kaolin a t 800—1000° there results in addition to 
nepheline an aluminosilicate of the composition 
2Na20,Al20 3,2Si02, which by treatm ent with water 
forms a nepheline monohydrate. H . E. G il l b e .

C om position  of th e  cyanide com plex  ra d ic a l of 
m eta ls . I. S ilv e r cyanide com plex  ra d ic a l. K. 
jMa sa k i (Bull. Chem. Soe. Japan, 1929, 4, 190—193). 
—The addition of silver cyanide, chloride, thiocyanate, 
oxide, or chromate to excess of sodium cyanide and 
titration of the excess of cyanide with silver nitrate 
gives a molal ratio of combined cyanide to silver of
I : 1. L. S. T h e o b a l d .

S ilver iod ido th iocyanate. A. C. V o u r n a s o s  (Z. 
anorg. Chem., 1929, 182, 37— 48).—The compound 
N af)[AgI(CNS)0] has been prepared by rcfluxing an 
acetone solution of silver iodide and sodium thiocyan
ate until a clear solution is produced, cooling, and 
allowing the solution to evaporate a t about 20°. The 
resulting product, after recrystallisation from acetone 
and drying over sulphuric acid, forms colourless 
prismatic needles which are unaffected by light. 
Acetone solutions of the complex salt form with 
benzene, the paraffins, liquid terpenes, aldehydes, and 
nitriles clear solutions from which the complex may 
be obtained by evaporation; on addition of water, 
alcohols, fa tty  acids, or phenols to the acetone solution 
decomposition immediately ensues with precipitation 
of silver iodide. Addition of aliphatic mono-, di-, or 
tri-amines results in the gradual separation of crystall
ine complexes such as [AgI,2NH2Me], which are readily 
decomposed by water arid show no tendency to ionis - 
ation in dilute acetone solution. By pouring an 
acetone solution of the complex salt into a large 
excess of 10% ammonia solution the complex 
[Ag(NH3)2]I,H 20  is produced, which is soluble in water 
without decomposition; sodium and potassium 
hydroxides cause complete decomposition of the com
plex. Potassium silver iodidothiocyanate, 
K r,[AgI(CNS)fi], and the ammonium  salt, 
(NH,,)s[AgI(CNS)8], have also been prepared. A solu
tion of the acid H R[AgI(CNS)6] is obtained by addition 
of concentrated hydrochloric acid to an acetone solu
tion of the salt. H. F . Gil l b e .

D ecom position  of b e ry l and  th e  p re p a ra tio n  of 
b e ry lliu m  sa lts  su itab le  fo r e lec tro lysis . K.
I llig , M. H o s e n f e l d , and H. F is c h e r .— Sec B., 
1929, 722.

H ig h -p u rity  m ag n es iu m  p ro d u ced  by  s u b lim 
ation . H. E. Ba rk en ,—See B., 1929, 685.

P re p a ra tio n  of lu m in o p h o res . L. V a n in o  and 
M. P rem  (J. pr. Chem., 1929, [ii], 123, 85—88).— 
The views expressed by Breteau (A., 1916, ii, 100) 
with regard to the preparation of phosphorescent 
calcium sulphide are criticised. The addition of the 
phosphorogen to the ground-mass, after previous 
ignition of the latter, is not advantageous, immediate 
addition producing a far greater degree of phosphor
escence. The use of sodium carbonate and chloride, as 
recommended by Verneuil (A., 1887, ii, 539), affords 
no improvement in phosphorescence, bu t the authors
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consider th a t the flux contributes to the fusibility of 
the ground-mass, and to the ultim ate phosphoresence 
(especially in the case of lithium salts). I t  is found 
th a t the use of lithium carbonate or sulphate as flux 
is much superior to employment of a mixture of 
sodium, potassium, and lithium sulphates. The 
advantageous replacement of bismuth by vanadium, 
recommended by Breteau (loc. cit.), is confirmed. 
Cerium salts in conjunction with bismuth yield a 
bright phosphorescence of warm violet colour, whilst 
replacement of cerium by uranium nitrate gives a 
duller t i n t ; use of tungsten trioxide affords a greenish- 
yellow phosphorescence. A period of heating of 
0-75 hr. is found to be sufficient (cf. Breteau, loc. cit.), 
and the after-glow is more efficient the greater is the 
velocity of cooling (cf. Breteau, loc. cit.). Certain 
mixtures exhibit phosphorescence which varies in 
intensity with the period of heating. The results for 
mixtures containing calcium oxide, barium oxide or 
carbonate, strontium oxide, carbonate, or thiosulphate, 
the colours produced, and the variation of the phos
phorescence or luminescence with the time of heating, 
are given in tabular form. C. W. S h o p p e e .

R educing  ac tion  of m e ta ls  on sa lts  in  liqu id  
am m o n ia  so lu tion . A ction  of so d iu m  on zinc 
cyanide. W. M. B u r g e s s  and A. R o s e  (J. Amer. 
Chem. Soc., 1929, 51, 2127—2131).—The formula 
NaZn4 (Kraus and K urtz, A., 1925, ii, 577) for the 
product of the above reaction is confirmed by quan
titative analysis: 4Zn(CN)2+9Na==NaZn4-f&NaCN. 
The compound reacts with dry oxygen in two stages : 
first sufficient oxygen to convert the sodium into 
monoxide is taken up rapidly and exothermically, 
and then the compound very slowly changes from 
black to white, apparently because of oxidation of the 
zinc. The second stage is so accelerated by moisture 
th a t the two stages become indistinguishable. The 
compound reacts with acid, yielding hydrogen equi
valent to the to tal sodium and zinc present. Hydrogen 
is also formed when water acts on the com pound; part 
of it is due to the direct decomposition of the water by 
the zinc. S. K. T w e e d y .

C ad m iu m  and b e ry lliu m  perox ides. T. R.
P e r k i n s  (J.C.S., 1929, 1687-—1691).—Cadmium per
oxides have been prepared by five different methods.
(1) Cadmium hydroxide dissolved in concentrated 
ammonium nitrate solution reacts with hydrogen 
peroxide, giving a stable precipitate of Cd30-,xH 20 .
(2) Addition of alcoholic potassium hydroxide to an
alcoholic solution of cadmium bromide containing 
“ perhydrol ” gave a precipitate of C d0162. (3) The 
compound Cd40 7,2H20 , a true peroxide, was obtained 
by adding a solution of cadmium hydroxide in 
ammonia to “ perhydrol.” (4) Addition of ethereal 
hydrogen peroxide to an ethereal solution of cadmium 
dimethyl gave the comptnmd 3Cd0,2Ha0 2. (5) Pass
ing ozone through a suspension of finely-divided 
cadmium oxide in chloroform gave small quantities 
of peroxido. The compounds Cd40 7,2H20  and 
3Cd0,2H20 2 decompose unimoleeularly. An a t
tempted preparation of beryllium peroxide by method 
(4) was unsuccessful. C. W. G i b b y .

O rtho- an d  py ro -silic ic  ac ids. P. A. T h i e s s e n  
and 0 . K o e r n e r  (Z. anorg. Chem., 1929, 182, 343—

350).—By prolonged hydrolysis of ethyl orthosilicate 
with water a t  the ordinary tem perature orthosilicic 
acid, S i0 2,2H20 , has been prepared, and by desiccation 
of this substance a t 13°, pyrosilicic acid, 2Si02,3H20, 
has been obtained. H. F. Gi l l b e .

G erm an iu m . XXX. H alogen  substitu tion  
p ro d u c ts  of m o n o g erm an e . L. M. D e n n i s  and 
P. R. J u d y  (J . Amer. Chem. Soc., 1929, 51, 2321— 
2327; cf. A., 1928, 33).—Monochloromonogermane, 
GeHgCl, b. p. 28V m. P —52°, d~52 (liq.) 1-75, log p 
(vapour pressure in mm.)=7-961 — 1527-4/T, obtained 
by the interaction of hydrogen chloride and mono- 
germane in presence of anhydrous aluminium chloride, 
is somewhat unstable a t the ordinary temperature:
2 G eHX'l—G eH4 G c -)- 2 HOI. Dichloromonogcrmane, 
G ell2012, b. p. 69-5°, m. p. —6 8°, d~RS (liq.) 1-90, log 
2>=7-969—1742-7/i1, was prepared similarly. Both 
substances are readily hydrolysed with evolution of 
hydrogen;’ the reactions with common reagents are 
recorded. Monobromomonogermane, b. p. 52°, m. p. 
-3 2 ° , d29'5 2-34, log p —7-851 —1614-7/2', is a colour
less liquid prepared analogously to the foregoing. 
Dibromomoiwrjermane, b. p. 89°, in. p. —15°, d° 2-80, 
log ^= 9-798—2461-9/21, resembles the monobromo- 
derivative. Evidence of the formation of the corre
sponding iodine compounds was obtained; these 
were, however, too unstable to be isolated.:

S. K. T w e e d y .
Z irco n iu m  iodide. E. Ch a u v e n e t  and J. 

D a v id o w ic z  (Compt. rend., 1929, 189, 408—409).— 
Zirconyl iodide, Z r0 I2,8H20 , heated in a vacuum or 
in a current of dry hydrogen, decomposes simultane
ously into zirconia, and either zirconium iodide, 
Z rl4, or (principally) hydrogen iodide. Iodozirconie 
acid, ZrI4,2HI, a brick-red crystalline powder which is 
decomposed by heat into its molecular constituents 
and by water into zirconyl iodide, is therefore formed. 
Zirconium iodide, which crystallises in white needles, 
is also decomposed by water, and m ay be distilled from 
a mixture of dry iodine and zirconium heated to red
ness in a vacuum, and any sublimed iodine subse
quently removed in carbon disulphide. J . G r a n t .

A ction  of th e  a lk a li ca rb o n a te s  on lead  chloride.
(Mm e .) N. D e m a s s ie u x  (Compt. rend., 1929, 189. 
333—335).—Conductometric analysis of mixtures of 
.solutions of lead chloride and of sodium carbonate at 
17° show th a t lead chloridocarbonate, (PbCl)2C03, 
identical with phosgenite, is precipitated when the 
concentration is 0-yNa2CO.,-l- lPbCl2, but is pro
gressively transformed into lead carbonate on further 
addition of the alkali. Transformation is complete 
when the mixture is cquimolecular, and the deposit 
thereafter consists of lead carbonate only: Some
weeks are required to atta in  complete equilibrium.

J .  G r a n t .
P erio d ic  s tru c tu re s  fro m  in te ra c tin g  gases.

E. S. H e d g e s  (J.C.S., 1929, 1848—1849).—Regularly 
spaced bands of ammonium chloride m ay be obtained 
in narrow tubing connecting, through drying trains, 
solutions of ammonia and hydrochloric acid (c-f. 
Koenig, A., 1920, ii, 594: Doyle and R y a n , tbis 
vol., 1144). ‘ C. W. G i b b y .

C hem ical re ac tio n s  of d ried  su b stan ces. I- 
A m m o n ia  an d  p h o sp h o ru s  pen tox ide. L. H a r r is
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and C. B. W o o ster  (J . Amer. Chem. Soc., 1929, 51 , 
2121—2120).—Pure sublimed phosphorus pentoxide 
absorbs rapidly appreciable quantities of intensively 
dried am m onia; the reaction product forms a protect
ive film on the pentoxide. S. K . T w e e d y .

P rep a ra tio n  of azo im ide and  its  sa lts . W.
Hoth and G. P y l  (Z. angew. Chem., 1929, 42, 888— 
S91).—Azoimide may be safely distilled from 5% acid 
solutions (made by mixing the requisite amounts of 
dilute sulphuric acid and crude sodium azi.de) a t 40° 
under 40 mm. pressure. By collecting the distillate 
in well-cooled solutions of alkali hydroxide or in 
suspensions of alkaline-earth hydroxides the corre
sponding azide is readily obtained in a pure form. 
The excess of alkaline-earth hydroxide may be removed 
from the solution by passing a regulated stream of 
carbon dioxide through the liquid until the red colour 
of phenolphthalein is just discharged. Barium azide 
may be prepared by treating a 10 % solution of sodium 
azide at 0° with the requisite quantity of a 27% solu
tion of hydrofluosilicic acid and neutralising the 
liquor, after filtration, with barium hydroxide. For 
the preparation of potassium azide 80 g. of potassium 
are heated in a revolving tube furnace a t 300° in a 
current of ammonia until absorption ceases, the 
ammonia is replaced by nitrogen, and the potassamide 
heated a t 270—280° in a current of nitrous oxide. The 
resulting mass is dissolved in warm water and the azide 
recovered by crystallisation in almost quantitative 
yield. Barium azide in 30% yield may be prepared 
by slowly dropping ethyl nitrite into a well-stirred 
mixture of barium hydroxide and hydrazine hydrate. 
Lithium azide is obtained by double decomposition of 
an alcoholic solution of lithium chloride with sodium 
azide. A. R. P o w ell .

P re p a ra tio n  an d  p ro p e rtie s  of n itry l chloride.
H. J . S ch um a ch er  and G. S p r e n g e r  (Z. anorg. Chem., 
1929, 182, 139—144).—Pure nitryl chloride, N 0 2C1, 
has been prepared by treatm ent of gaseous nitrosyl 
chloride 'with ozone, cooling in liquid air, and remov
ing tlie oxygen formed according to the equation 
N 0 C l+ 0 3— > N 0 2C l+ 0 2. The product is a t the 
ordinary temperature a colourless gas which condenses 
at —15° (1 atm .) to  a colourless liquid of d° 1-37 and
f. p. —145°. The gas is non-associated a t 100°. 
Unimolecular decomposition takes place with measur
able velocity a t 120°, the products being nitrogen 
peroxide and chlorine. The vapour-pressure curve 
has been determined from —15°.to —80° ; the slight 
curvature of the log -p-\ jT  curve is ascribed not to 
decomposition bu t to association, or, less probably, 
to the difference between the specific heats of the liquid 

i and vapour. The calculated latent heat of vaporisation 
is 6140 g.-cal. H. F. Gil l b e .

Slow  o x idation  of p h o sp h o ru s. I. Inh ib ition  
of the  g low  of p h o sp h o ru s  by  p h o sphorous oxide. 
II. O xidation  p ro d u c ts  of p h o sp h o ru s  and  phos
phorous oxide. (Miss) C. C. M i l l e r  (J.C.S., 1929, 
1823—1829, 1829—1846; cf. A., 1928, 972).—I. 
Phosphorus trioxide prepared by the method of 
Thorpe and Tutton (J.C.S., 1890, 57, 545) can be 
freed completely from phosphorus by repeated expos
ure to light and distillation from the red phosphorus 
thus produced. Phosphorus trioxide inhibits the glow

of phosphorus; moisture and ozone destroy the 
inhibition and the trioxide. The inhibiting effect of 
oxygen is small compared with th a t of ethylene. The 
■work of Schenck, Mihr, and Banthien (A., 1906, ii, 
326) on the vapour pressure of phosphorus trioxide is 
criticised.

II. Oxidation of phosphorus in moist air gives a 
solution containing hypophosphoric, phosphorous, and 
phosphoric acids. In  dry air the product was a mixture 
of phosphorus tetroxide, phosphorus pentoxide, and 
small quantities of amorphous phosphorus and of a sub
stance which on treating with water gave the reactions 
of hypophosphoric acid. No trioxide Wag found. 
Phosphorus tetroxide is oxidised in oxygen a t 350— 
410°, but not appreciably a t lower temperatures. 
The products of oxidation of phosphorus dissolved in 
phosphorus trioxide in the presence of a small quantity  
of moisture are essentially the same as those obtained 
in the absence of the trioxide. Oxidation of phos
phorus-free phosphorus trioxide by ozonised oxygen 
a t 25° gave a mixture of phosphorus tetroxide and 
phosphorus pentoxide; 1 mol. of ozone oxidised 2 
mols. of P40 G. When phosphorus was oxidised in the 
presence of phosphorus trioxide and a small amount 
of water vapour, 5 mols. of P4Or) were oxidised for 
every mol. of phosphorus (P4) oxidised. The mechan
ism of the reaction between phosphorus and oxygen 
is discussed. C. W. Gi b b y .

S u lp h u r te tra flu o rid e . J . F isc h e r  and W. 
J a e n c k n e r  (Z. angew. Chem., 1929, 4 2 , 810—811). 
—Sulphur tetrafluoride has been prepared by heating 
a t 120° a mixture of cobalt trifluoridc and sulphur, 
diluted with powdered fluorspar, in a vacuum for 2 
days, and condensing the gaseous product in a vessel 
surrounded by liquid air. By fractional distillation 
fairly pure sulphur tetrafluoride is obtained; the 
compound is a colourless gas, which condenses a t 
—40° and 1 atm . pressure to a clear mobile liquid; 
the m. p. a t 1-3 mm. pressure is —124°. The vapour- 
pressure curve of the liquid is expressed by the 
equation log i>= — 1132/T+7-746. The pure sub
stance, as distinct from the crude material, does not 
attack dry glass and is stable towards paraffin oil, 
rubber, and sulphur. Mercury is immediately 
attacked, whilst the gas dissolves in water with de
composition, forming a clear solution.

H. F. Gil l b e .
In te rac tio n  of ca rb o n  te tra b ro m id e  w ith  

su lp h u r an d  selen ium . H . V. A. B r isc o e , J . B . 
P e e l , and J . R . R o w la n d s  (J.C.S., 1929, 1766—j 
1768).—Carbon tetrabromide reacts with sulphur to 
give sulphur monobromide, carbon disulphide, brom
ine, and carbon, and with selenium to form selenium 
monobromide, selenium tetrabromide, and a mixture 
of carbon and selenium. These observations are not 
in agreement with those of Bartal (A., 1905, ii, 704; 
1906, ii, 746). C. W. G i b b y .

H y d ra ted  ch ro m ic  h y drox ide  free  fro m  e lec tro 
ly tic  im p u ritie s . P. A. T h ie s s e n  and B. K a n d e - 
l a k y  (Z. anorg. Chem., 1929, 1 8 2 , 425—428).—By 
slowly dropping a solution of chromic ethoxide in 
ethyl alcohol into water a greyish-green chromic 
hydroxide hydrosol free from electrolytes may be 
obtained, and by permitting the concentration to
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exceed a certain value (about 0 -0 2 % Cr20 3) the 
hydrogel is precipitated. After being freed from 
alcohol and carbon dioxide by heating, the sol has a 
concentration of about 0 015%, and possesses great 
stability. The colloidal particles have a weak positive 
charge, and the sensitivity of the sol towards electro
lytes resembles th a t of metallic sols; the stability passes 
through a maximum on the gradual addition of sodium 
hydroxide solution. The hydrogel is greyish-green in 
colour and is easily peptised by hydrogen chloride or 
chromic chloride to a deep green sol.

H. F . Gil l b e .
R eduction  of p e rm a n g an a te  by  m an g an o u s  

sa lts . M. G eloso  and P . D u b o is  (Compt. rend.,
1929, 189, 296—298).—A study of the influence of 
time, temperature, concentration, and of the presence 
of calcium carbonate on this reaction has led to the 
conclusion th a t there is no formation of definite com
pounds, but a continuous variation in the degree of 
oxidation of the pseudo-dioxides formed. Calcium 
carbonate serves principally to neutralise the acid 
formed, whilst part of it  is converted into insoluble 
manganese carbonate, and it also exerts a surface 
effect which is being further studied. J . Gr a n t .

M an g an im o ly b d ates . F. Za m b o n in i  and V. 
Cag lio ti (Gazzetta, 1929, 5 9 , 400—460).—Evidence 
obtained from a re-examination of the products obtain
able by the oxidation of mixtures of ammonium 
molybdatc and manganic hydroxide points to the exist
ence of compounds of the type 
4M120,M n20 3,]3Mo03,9H20  containing both bi- and 
quadri-valent manganese. Friedheim arid Samelson’s 
work (A., 1900, ii, 547) has been repeated and a 
crystallograpluc examination of the products to which 
they assigned the formulae

3(NH4)20,M n20 3,9Mo03,7H20 , 
4(NH4)20,M n20 3,l iM o03,8H20 , and 

2(NH4)20,Mn20 3,7Mo03,5H20  showed th a t these are 
identical crystallographically, optically, and in density. 
Identity  in chemical constitution was also proved, 
and the formula 4(NH4)20,M n20 3,13Mo03,9H20  or 
[Mn""(Mo20 7)6](NH4)8,]\ln''Mo04,9H2C) is suggested. 
From this substance the compounds 
4K20,M n20 3,13Mo03,9H20 ,
4Rb20,Mn20 3,13Mo03,9H20  (both reddish-orange), 
2(NH4)20,2N a20,M n20 3,13Mo03,9H20 , red, mono
clinic, and the corresponding silver and barium com
pounds have been obtained by the action of the 
halides of the metals. A crystallographic examination 
has been made of most of these salts; the alkali 
manganimolybdates are isomorphous. I t  is suggested 
th a t Pochard's salt obtained by the action of potassium 
permanganate on the precipitate formed by mixing 
solutions of ammonium molvbdate and manganous 
sulphate m ay be a mixture of the compounds 
3[(NH4)2,K2]0,MnO,Mn20 3,13Mo03,9H20  and 
4[(NH,)2,K2]0,Mn20 3,13Mo03,9H26  in the propor
tions 5 : 3. Ammonium nickelimolybdate prepared as 
purplish-black crystals by boiling ammonium inolyb- 
date with nickel sulphate and ammonium persulphate 
has the formula 4(NH4)20,N i20 3,13Mo03,9H20  and is 
isomorphous with the alkali manganimolybdates. 
Spectroscopic evidence is adduced for the existence of 
quadrivalent manganese in these compounds, the

intensity of the band a t 497 ¡¿¡a increasing with the 
change from Mn" through M n"" to manganimolybdate 
solutions. F . G. T r y h o r n .

F o rm a tio n  of a m an g an ese  ca rb id e  decom
po sab le  by  w a te r  fro m  m an g an ese  oxide and 
m e th an e  a t  re la tiv e ly  low  te m p e ra tu re s . F.
F is c iie r  and F . B a n g e r t .—See B ., 1929, 717.

P re p a ra tio n  and  p ro p e rtie s  of an  oxide of 
b ro m in e . B. L e w is  and H. J . S c h u m a c h er  (Z. 
anorg. Chem., 1929, 1 8 2 , 182—186).;—Bromine oxide, 
(Br30 8),„ has been prepared by treatm ent of bromine 
with ozone a t —5° to 10° in a closed vessel; the 
oxide deposits gradually on the walls of the vessel, 
the reaction being complete within 5— 10 mini a t the 
higher temperature. If the materials be impure or 
the temperature too high, the oxide fails to appear 
and the ozone decomposes explosively. Unless an 
excess of ozone be present the oxide decomposes 
into bromine and oxygen, but in presence of an 
excess of ozone slow decomposition takes place, the 
ozone being gradually and completely converted into 
bromine oxide and finally into oxygen ; a t —80° the 
oxide is stable for several days, even in absence of 
ozone. Two crystalline modifications of the new 
compound exist, the transition point being —35°±3°. 
Bromine oxide dissolves in water, forming an acid 
solution containing neither free bromine nor bromine 
ions bu t capable of liberating iodine on addition of 
potassium iodide solution ; titration shows the acid 
produced to have the formula H4Br30 8. Evidence 
has been obtained of the existence of a second bromine 
oxide, which is gaseous a t the ordinary temperature.

H. F. G il l b e .
P re p a ra tio n  of an h y d ro u s h y d ro g en  iodide. 

R. T. D ill o n  and W. G. Y o ung  (J. Amer. Chem. 
Soc., 1929, 5 1 , 2389—2391).—Concentrated hydriodic 
acid is dehydrated by phosphorus pcntoxide and the 
gaseous iodide bubbled through saturated calcium 
iodide solution in order to remove free iodine. The 
gas is then dried with phosphorus pentoxide and 
cooled to —30°. Light must be excluded, and the 
apparatus should be initially filled with nitrogen.

S . K. T w e e d y .
A ction of carb o n ic  ac id  u n d e r  h ig h  p ressures 

on iro n . E. Mü l l e r  and H . H e n e c k a .—Sep B.,
1929, 751.

D ouble su lp h a tes  an d  th e ir  com ponen ts. VI. 
R h od ium  double su lp h a tes  and  th e ir  hydrates.
F . K r a u s s  and H. U m b a c h  (Z. anorg. Chem., 1929, 
1 8 2 . 411— 424).— Cæsium rhodium alum, 
CsRh(S04)2,12H20 , has been prepared by slow evapor
ation of a solution of the mixed sulphates a t the 
ordinary temperature ; i t  forms orange crystals having 
d f  2-238, and lattice-constant a— 12-30 A. By desic
cation a t temperatures below 100° the yellow hexa- 
hydrate and the brown, sparingly soluble dihydrate, 
d 2-72„ and 3-078, respectively, are formed. If the 
dihydrate be heated above 100° decomposition ensues, 
but by heating with concentrated sulphuric acid the 
anhydrous salt is obtained as a rose-coloured powder 
which is but slightly soluble in water and has d f  3-29. 
By evaporation on the water-bath of a solution of 
the alum a dark yellow powder of com position
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CsRh(S04)2,4H20  is obtained. In  cold dilute solution 
this does not liberate free sulphate ions, and it loses 
water continuously when heated. The complex 
rliodiosulphate ion breaks down gradually when the 
aqueous solution is heated. The dihydrated complex 
salt, obtained by heating the tetrahydrate at 165°, 
has d f  3-4j. The free acid, R h2(S04)3,H2S04,16H20, 
is obtained as a yellow, crystalline powder by the 
slow evaporation of a concentrated solution of cæsium 
rhodium alum to which 0-33 vol. of concentrated 
sulphuric acid has been added. H. F. G i l l b e .

O sm iu m  te tro x id e . E. F r it z m a n n  (Z. anorg. 
Chem., 1929, 182, 34—36).—Polemical.

H . F .  G i l l b e .
C om plex com pounds of p la tin o u s chloride 

w ith  am inoaceta l. L. T s c h u g a e v  and B. Or e l k i n  
(Z. anorg. Chem., 1929, 182, 28—34).—See A., 1913,
i, 23. H. F. G il l b e .

O xidation  of com plex  com pounds of p la tin u m .
II. O xidation  by  p e rsu lp h a te  and  free oxygen.
L . T s c h u g a e v  and J . T s c h e r n i a e v  (Z. anorg. Chem.,
1929, 182, 159—172; cf. A., 1926, 373).—By oxid
ation of Peyrone’s salt with ammonium persulphate 
a black crystalline product of relatively high stability 
and composition and having the empirical formula 
[PtCl2OH(NH3)2] is obtained ; the same substance is 
produced by the cautious reduction of the compound 
[PtCl2(OH)2(NH3)2] with zinc dust, or by heating at 
i()0° a mixture of the compounds [PtCl2'(NH3)2] and 
[PtCl2(OH)2(NH3)2] with slightly acidified water. 
Oxidation of Peyrone’s salt with ammonium per
sulphate in presence of potassium chloroplatinitc 
results in the formation of a rather unstable complex 
containing one [P tC lJ" ion and two ions containing 
tervalent platinum. A very stable complex contain
ing tervalent platinum is produced by the oxidation 
of ethylenediamine chloroplatinitc with ammonium 
persulphate in presence of water and a little hydro
chloric acid ; this material is not decomposed by hot 
dilute acids nor by salt solutions containing free 
chlorine ions, and may readily be recrystallised from 
water : it has the formula [PtCl3 en], and forms large 
red crystals. The co-ordination isomeride,
[Pt cn2]PtClB, obtained by refluxing [Pt en]PtCl4 with 
ethylenediamine and treatm ent of the product with 
potassium chloroplatinite, is red but easily differen
tiated from the red tervalent platinum compound. 
Oxidation of the green Magnus salt with ammonium 
persulphate yields a golden-yellow crystalline pre
cipitate, (Pt*4NH3)2(S04)(PtCl4)2(0 H )2 which is de
composed rapidly even by washing with water a t the 
ordinary tem perature ; the dry substance oxidises 
alcohol to aldehyde, and forms with dry pyridine a 
bright red, amorphous substance which is fairly stable 
towards cold water. If  nitric acid in presence of 
hydrogen peroxide be employed for the oxidation of 
Magnus’ salt there results a similar unstable com
pound, which, however, possesses no oxidising pro
perties ; it is violet-red and of composition 
(Pt,4NH3,N 03)(PtCl4), and forms a red pyridine 
additive compound of probable composition 
(Pt,4NH3,N 03,CsH 5N)(PtCl4). The action of liquid 
ammonia on platinum trichloride is described.

H i F .  G il l b e .

R ecovery of p la tin u m . G. J . H o u g h  (Ind. Eng. 
Chem. [Anal.], 1929, 1, 162).—Alcoholic filtrates 
obtained in the determination of potassium by platinic 
chloride are treated with about 1 g. of ammonium 
chloride crystals to each 300 c.c. of filtrate and 
filtered after mixing and keeping. The filtrate, distilled 
to 0-25 of its volume, gives a distillate of 83—85% 
alcohol. The ammonium chloroplatinate and chloro- 
platinate residues are dissolved in hot water containing 
a few c.c. of hydrochloric acid (1 : 2 ), heated nearly 
to the b. p., and treated with magnesium powder in 
slight excess. After removal of the excess of magnes
ium with concentrated hydrochloric acid, the solution 
is boiled and the platinum-black collected, washed, 
and dissolved in aqua regia. Having been evaporated 
and redissolved three times with hydrochloric acid, 
the platinic chloride is finally taken up with hot 
water, acidified with a few drops of hydrochloric 
acid, and made up to standard volume.

H. J . D o w d e n .
R ecom m ended  specifications fo r an a ly tica l 

re a g e n t chem icals. W . D. C o l l i n s , H. V. F a r r , 
J . R o s i n , G. C. S p e n c e r , and E. W ic h e r s  (Ind. 
Eng. Chem. [Anal.], 1929, 1, 171—174).—Specific
ations and methods of testing recommended by a 
Committee of the American Chemical Society are 
published for the following reagents : bromine, copper 
ammonium chloride, powdered and granulated cupric 
oxide, ether, potassium chromate, sodium potassium 
tartrate, silver sulphate, and two grades of zinc.

"A . R . P o w e l l .
L im its  of ap p licab ility  of in d ica to rs  in  sim p le  

p Jt d e te rm in a tio n s . J . E isen b ra n d  (Pharm. Ztg.,
1929, 74, 9S9—992, 1009—1010).—The sources of 
error involved in these investigations are discussed 
in detail. The salt error occurring in buffered solu
tions is considered with reference to picric acid, 
bromothymol-blue, methyl-orange, and dimethyl - 
yellow, and the actual errors introduced, -which vary 
with different indicators and also with the concen
tration of salt as well as with the nature of the salt, 
are calculated for various concentrations of sodium 
and potassium chloride from N  to 5N. For bromo- 
thymol-blue the error is small with high concentrations 
of salt and large with low concentrations (0-5— 1JY- 
potassium chloride), whereas for methyl-orange the 
converse is true. W ith unbuffered solutions the chief 
source of error is the degree of dissociation of the 
indicator, for which the following values are cal
culated ; Apn=0-9S, 1-43, and 1-80 for K —10~7, 10-®, 
and 10-*, respectively. The limited applicability of 
indicators with very small dissociation constants and 
of neutralised indicator solutions is also discussed 
and it  is concluded th a t no satisfactory method exists 
for measuring p a by means of coloured indicators in 
unbuffered solutions. The effect of the indicator can 
be ignored only in those cases where the concen
tration is exceptionally low (10~14 mol. per litre). This 
may be accomplished by using fluorescent indicators 
such as fluorescein, umbelliferone, quinine, and 
naphthol in conjunction with the quartz lamp.

S . Co f f e y .
D ilu tion  m eth o d  fo r the  c o lo rim e tric  d e te rm in 

a tio n  of p H in  co loured  so lu tions. F . C. T h o m p s o n  
and W. R. A t k in  (J. Soc. Leather Trades Chem.,
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1029, 13, 297—299).—-Portions of tho solutions are 
diluted to 2, 4, 8 , 16, and 32 times their original 
volume, respectively, the p n values determined colori- 
metrically plotted against the logarithm of the con
centration, and the p n value of the original solution 
is determined by extrapolation. D. W o o d r o f f e .

A cid reac tio n  an d  ca rb o n  dioxide co n ten t of 
conductiv ity  w a te r. R. J . B e s t  (Austral. J . 
Exp. Biol., 1929, 6 , 107—110).—The carbon dioxide 
oontent of conductivity water of specific conductivity
0-3 X 10-® to 0-75 X 10“6 mho is calculated and its p u 
(calc.) is shown to agree fairly closely with tha t 
obtained by the indicator method.

P. W. CltjttEr b u c k .
D e te rm in a tio n  of halogen  fin p erch lo ra tes] by 

G a sp a r in i’s m eth o d . II . K. H e l l e r  [with F .  
H o r a  and K. W i l l in g s h o f e r ] (Z. anal. Chem., 1929, 
78, 127—131; cf. this vol., 528).— Perchlorates can 
be quantitatively reduced to chlorides by electrolysis 
in Gasparini’s apparatus, a solution of titanic sulphate 
in concentrated sulphuric, acid, together with silver 
and potassium nitrates, being used as electrolyte. 
Reduction is complete after 5— 6 hrs., when a further 
quantity of silver nitrate is added, the solution ren
dered ammoniacal, filtered, the filtrate acidified with 
nitric acid, and the silver chloride weighed. Alter
natively, the excess of silver in solution may be 
determined volumetrieally by Volhard’s method.

H . F. H a r w o o d .
A rg en to m e tric  s tu d ies . I. P o ten tio m etr ic  

t i tr a tio n  of iodides. O . T omI c e k  (Coll. Czech. 
Chem. Comm., 1929, 1, 443—448).—The irregularities 
observed on the titration curve of potassium iodide 
near the equivalence point are shown to be due to 
the presence of bromide and not to adsorption of 
silver ions on silver iodide during the coagulation 
which takes place just before the equivalent point is 
reached. Even the purest samples of commercial 
potassium iodide contain about 0-5% of potassium 
bromide, so th a t for standardisation purposes iodide 
prepared by the action of a sulphite on pure resublimed 
iodine should bo used. A . R .  P o w e l l .

V o lum etric  d e te rm in a tio n  of a lk a li fluo rides 
an d  silica. W. S ie g e l  (Z. angew. Chem., 1929, 42, 
856—S57).—Silica, in the form of the freshly pre
cipitated gel or as a carefully neutralised solution of 
alkali silicate, is added to the solution of alkali fluoride 
and the titration effected with 0-5AT-hydrochloric acid, 
using methyl-red as indicator. The reaction is 6M F+ 
S i0 2-f- 4HCl=M 2SiFg+4MCl-f-2H20 . The presence of 
non-alkali metals is inadmissible. The silica content 
of silicate solutions may be determined by this method.

In  alkaline solutions of alkali fluorides carbonate 
and silicate m ay be present, bu t not fluosilicate. To 
determine carbonate the solution is titrated  with acid, 
after addition of calcium chloride, using phenol- 
phthalein as indicator. The silica content is deter
mined as described above. If solutions have an acid 
reaction hydrogen fluoride and fluosilicate may be 
present, but not silicate. The hydrogen fluoride con
ten t is determined after addition of calcium chloride 
by titration, using methyl-red, and the fluosilicate 
determined by continuing the titration, using phenol-

phthalein, the reaction being M2SiF6-f-4MOH=6MF+ 
S i02+ 2 H 20 . J . S. Ca r t e r .

D e te rm in a tio n  of su lp h u ric  ac id  in  a  m ix tu re  
of su lp h u ric  acid , acetic  acid , and  acetic 
anhy d rid e . T. S o m iy a .— S e e  B., 1929, 670.

Im p ro v em en ts  in  D en iges ' co lo rim etric  
m e th o d  fo r [the d e te rm in a tio n  of] phosphorus 
an d  arsen ic . E. T r u o g  and A. H. M e y e r  (Ind. 
Eng. Chem. [Anal.], 1929, 1 , 136— 139).— Under cer
tain conditions stannous chloride reduces ammonium 
molybdate to give a blue coloration in the absence of 
phosphate, whilst if the acidity is too high, the blue 
colour in the presence of phosphates m ay be repressed. 
To obviate these difficulties in conducting Deniges’ 
test' (cf. B., 1920, 781a ),  the reagents recommended 
are (v4) lOiV-sulphuric acid containing 2-5 g. of 
ammonium molybdate per 100 c.c. and (13) a solution 
of 25 g. of pure stannous chloride in 1000 c.c. of 
10 vol.-% hydrochloric acid. The standard phosphate 
solution contains 0-25 p.p.m. of phosphorus (0-2195 g. 
of recrystallised potassium dihydrogen phosphate in 
1000 c.c. of water is equivalent to 50 p.p.m. of phos
phorus), 4 c.c. of solution (A), and 6 drops of (B) in 
100 c.c. In  conducting the test, the liquid after 
dilution should contain 4 c.c. of (̂ 4) and 6 drops of 
(B) per 100 c.c. A t this concentration the colour 
develops immediately bu t fades in 10—12 min. The 
test is not vitiated by the presence of less than 
700 p.p.m. of silica, nor by considerable amounts of 
aluminium, manganese, calcium, or magnesium salts. 
Ferric iron markedly influences the colour and should 
first be reduced. Arsenates may be determined in 
exactly the same way as phosphates, and if both are 
present the two may first be determined together 
and then the phosphate alone, after removal of arsenic 
by precipitation with hydrogen sulphide.

H . J .  D o w d e n .
Io d o m etric  d e te rm in a tio n  of phosphorous 

acid. A. S c h w i o k e r  (Z. anal. Chem., 1929, 78, 
103—109; cf. A., 1919, ii, 77).— An excess of 0-1N- 
iodine is added to the phosphite solution, followed 
by 5— 10 c.c. of iV-ammonium borate. After 15 min. 
the solution is acidified with 2 jV-hydrochloric acid 
and the excess of iodine titra ted  with 0 -lJV-thio- 
sulphate. In  place of ammonium borate, lY-ammonia, 
magnesia mixture, or iV-potassium hydroxide may 
be used, but as all these require to  be added drop by 
drop with avoidance of excess, they are less con
venient. Phosphites may also be determined by 
addition of 0 -lJV-iodide-iodate solution to the solu
tion of the phosphite, followed by the addition of 
hydrochloric acid and titration with thiosulphate, but 
in this case the reaction m ixture must be kept for
2-5 hrs. before acidification. The above time may 
be reduced to 20 min. by working a t 50°, hu t special 
precautions are then necessary to prevent loss of 
iodine. Both the above methods perm it the deter
mination of phosphites in presence of hypophosphites.

H . F. H a r w o o d .
C o lo rim e tric  d e te rm in a tio n  of p h o sp h o ric  acid 

b y  D en ig es’ m eth o d . S. N. R o z a n o v  (Trans. Sci. 
Inst: Fertilisers, Moscow, 1928, No. 55, 139—158).— 
The optimal limits are 0-3—0-5 mg. P 20 5 per litre; 
the quantity  of aqua regia used is unimportant.
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The maximum deviation, in comparison with the 
double precipitation method, was 1 %.

Ch em ical  A bstra cts.
V olum etric d e te rm in a tio n  of phosphoric  acid. 

W. Smith (Quart. J . Pharm., 1929, 2, 238—241).— 
Solutions of phosphoric acid can be titrated directly 
by the employment of two indicators. Dimethyl- 
aminoazobenzene is used for the first titration, cresol- 
phthalcin for the second, and cresolphthalein with 
neutral calcium chloride solution a t 70° for the third.

C. C. N. V a s s .
D eterm in atio n  of neon  in  n a tu ra l  gases. N. P. 

PfiNTCHEV (Compt. rend., 1929, 189, 322—324).— 
The density of the helium-neon mixture obtained 
after removal of argon, krypton, and xenon by coconut 
charcoal cooled in liquid air was determined (cf. A.,
1928, 987), the procedure being controlled by spectral
analysis. The results obtained with natural gas of 
known helium and argon content from a Bulgarian 
spring confirm the astrophysieal theory of Moureu 
and Lepape. J . Gr a n t .

S ep ara tio n  of ca lc iu m  and  m ag n esiu m  by the 
oxalate m eth o d . Z. H e r r m a n n  (Z. anorg. Chem.,
1929, 182, 395—410).—The supersaturation of solu
tions of magnesium oxalate and the mechanism of 
its precipitation have been studied and a theoretical 
explanation is derived. The induction period ob
served when ammonium oxalate solution is added to 
a solution containing magnesium ions is reduced by 
increase of concentration or of temperature. Smolu- 
chovsld’s theory of the slow coagulation of colloidal 
solutions is applicable also to the precipitation of 
crystalline compounds. H. F. Gil l b e .

Effect of lead  on th e  p e rm a n g an a te  t itra tio n  of 
an tim o n y  in  w h ite  m e ta l  analyses. A . V a sil ie v  
and H. S tu tz er  (Z. anal. Cliem., 1929, 78, 97—102).— 
Direct titration with permanganate of the solution 
obtained by treating a lead-antimony alloy with 
sulphuric acid, with subsequent additions of hydro
chloric acid and water, shows only 98—99% of the 
total antimony present. Satisfactory results are 
obtained if the precipitated lead sulphate be sub
sequently dissolved in dilute hydrochloric acid and 
this solution also ti tra te d ; a deduction of 1 % must 
be made from the to tal antimony figures. In the 
case of white metals containing tin and copper in 
addition to  antimony and lead this correction is 
unnecessary, the figures then obtained being in good 
agreement with those yielded by the bromate method.

H. F. H ar w o o d .
E lec tro -an a ly tica l d e te rm in a tio n  of th a lliu m  

as th a llic  oxide. A. J il e k  and J . L u k a s  (Coll. 
Czech. Chem. Comm., 1929, 1, 417-428).—Electro
lysis of thallous n itrate solutions containing hydro
fluoric acid results in the deposition of a small amount 
of thallium on the cathode and the remainder as'the 
compound, T120 3,HF, on the anode; addition of 
hydrogen peroxide converts all the thallium into the 
anodic compound, which, however, is not pure, con
taining only 84-44% instead of 85-73% Tl. For the 
determination of the metal the solution containing 
less than 0-25 g. of thallium as n itrate is treated with
1—2 g. of 40% hydrofluoric acid in a Classen platinum 
dish which serves as anode and electrolysed at 0-2

amp., using a rotating platinum disc cathode. After
1 hr. 1 c.c. of 30% hydrogen peroxide is added to 
dissolve the metal deposited on the cathode and 
electrolysis is continued for a further 1 h r . ; th is 
operation is repeated three times or until the electro
lyte gives no test for thallium with sodium sulphide. 
The deposit is washed with water without interrupting 
the current, dried a t 100°, and weighed; the weight 
multiplied by the empirical factor 0-8444 gives the 
weight of thallium present. A. R. P o w e l l .

D ete rm in a tio n  of copper an d  n itr i te  in  so lu tio n s 
of c u p ram m o n iu m  h ydrox ide . E. B ut te r w o r th  
and H . A. E l k i n .—See B ., 1929, 717.

D e te rm in a tio n  of copper w ith  5 : 7 -d ib ro m o -
8-hydroxyquinoline. L. W. H a a se  (Z. anal. Chem.,
1929, 78, 113—124).—The above reagent is well 
adapted for the determination of small amounts of 
copper (0-5—20 mg. per litre) for which the colori
metric methods are unsuitable. The reagent is em
ployed as a 0-5% solution in 5Ar-hydrochloric acid, 
and the solution under examination must not contain 
more than 0-7% of free hydrochloric acid or 5% of 
free acetic acid. The copper precipitate is dried for
1 hr. a t 105°, and then for 2—3 hrs. a t 140° before 
being weighed. The presence of large amounts of 
alkali salts lias no influence on the accuracy of the 
results, but humus and similar substances must be 
destroyed by treatm ent with hydrochloric acid and 
hydrogen peroxide before precipitation of the copper. 
An improved method for the preparation of the 
reagent is recorded. H . F. H a r w o o d .

Q u an tita tiv e  ox idation  w ith  ee rie  su lp h a te .
A. J . B e r r y  (Analyst, 1929, 54, 461—464).—'The 
eerie sulphate solution (prepared from 25 g. of tlie 
nitrate treated with concentrated sulphuric acid and 
diluted to 500 c.c.) is standardised with a suitable 
reducing agent such as ferrous ammonium sulphate. 
Ferrocyanides are readily and quantitatively oxidised 
a t the ordinary temperature, the end-point being 
found by means of diphenylamine sulphate. With 
tartrates 1 mol. of tartaric acid requires 3-51 atoms 
of available oxygen. In  the case of thallous salts a 
solution of iodine in chloroform is converted quan
titatively into iodine monochloride to furnish means 
for determining the end-point. To a few c.c. of a 
dilute solution of iodine in chloroform in a stoppered 
bottle are added about 50 c.c. of concentrated hydro
chloric acid, and. the solution of eerie sulphate is 
added until the violet colour disappears. A measured 
volume of the thallous salt solution is then added 
and the standard eerie sulphate run in until the 
chloroform is again colourless. The eerie sulphate 
is here standardised by oxidising a solution of potass
ium iodide of known concentration to iodine mono
chloride. D . G. H e w e r .

D e te rm in a tio n  of m an g an ese  by  V o lh a rd 's  
m eth o d . F. J . W a t s o n .—See B., 1929, 753.

P o te n tio m e tr ic  d e te rm in a tio n  of iro n  an d  
m o ly b d en u m  [in p resen ce  of each  o ther]. 11.
B r in t z in g e r  and W. S c h ie f e r d e c k e r  (Z. anal. 
Chem., 1929, 78, 110— 112).—The solution of the 
chlorides of the two metals containing 30 g. of calcium 
chloride and 25 c.c. of concentrated hydrochloric acid



1160 BRITISH CHEMICAL ABSTRACTS.— A.

in 100 c.c. is boiled for 5 min. in a stream of carbon 
dioxide, cooled to 90°, and titrated  with O-IJV- 
ehromous chloride. A sharp change in potential 
occurs when all the ferric iron has been reduced to 
ferrous and all sexavalent to quinquevalent molyb
denum, and on continuing the titration  a second 
break occurs when the quinquevalent molybdenum 
has been reduced to the tervalent s ta te; from these 
data the amounts of each metal present can be cal
culated. H. F. HATWOOD.

D etection  of co b a lt an d  n ickel in  p resen ce  of 
p h o sp h a tes  an d  iden tification  of m a g n e s iu m  in  
p resen ce  of co b a lt an d  nickel. R. R ossi (Annali 
Chim. Appli, 1929, 19, 255—-260).—In  the ordinary 
method of inorganic qualitative analysis, it  is not 
the ammonium chloride hu t rather the ammonia, in 
excess and in the cold, which keeps the cobalt and 
nickel in solution in presence of phosphoric acid. 
Hence, after the subsequent boiling of the solution, 
these metals, particularly the cobalt, may be largely 
retained in the third group precipitate. A procedure 
is described which overcomes the difficulty thus pre
sented and also prevents any possibility of error in 
the identification of magnesium. T. H. P o p e .

V olum etric  d e te rm in a tio n  of tin . H . W olf and 
R, H e il in g o t t e r  (Chem.-Ztg., 1929, 53, 683).—The 
most satisfactory reducing agent for the iodometric 
determination of tin is iron nails, reduction being 
effected in 1 :1  hydrochloric acid a t 90—95° on a 
boiling water-bath. Three nails 8—10 cm. long will 
reduce 0-1 g. of tin from the stannic to the stannous 
condition, in 8 min. Directions are given for the 
determination of tin in antimony, copper, and lead 
alloys by this method. A. R. P o w e l l .

R ap id  an a ly sis  of b e a rin g -m e ta l alloys. J . F.
I l t sc h e n k o  and R. M. St a c h o r sk i.—See B., 1929, 
753.

D e te rm in a tio n  of tin  an d  an tim o n y  in  b e a rin g - 
m e ta l alloys. A . P. A f a n a s ie v .— See B., 1929, 753.

P re p a ra tio n  of an tim ony-free  a rsen io u s  oxide 
an d  th e  d e te rm in a tio n  of m in u te  am o u n ts  of 
an tim o n y  in  a rsen io u s oxide. C. W. F o u l k  and 
P. G. H orton  (J. Amer. Chem. Soc., 1929, 5 1 , 2416—
2419).—The impure arsenious oxide is converted into 
the chloride, which is then repeatedly extracted with 
concentrated hydrochloric acid, in which antimonous 
chloride is very soluble as compared with the arsenious 
compound. The remaining arsenious chloride is 
hydrolysed to the oxide, which is then purified by 
the usual methods. The procedure is applicable to 
the detection and the approximate determination of 
minute amounts of antimony in arsenious oxide.

S. K. T w e e d y .
D e te rm in a tio n  of b is m u th  [in ores]. G. J . 

H o u g h .—See B., 1929, 753.
A naly tica l ch 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. XV. S ep a ra tio n  
of ta n ta lu m  an d  n io b iu m  fro m  t i ta n iu m  and  
zircon ium . W. R. S c h o ell er  (Analyst, 1929, 
54, 453—460).—Tantalum and niobium may be quali
tatively separated from titanium  and zirconium by 
the pyrosulphate and tannin method, whereby the 
mixed oxides (0 -1—0-2 g.) arc fused with 2—3 g. of

hydrogen sulphate, the mass is solidified in a thin layer 
round the sides of the silica crucible, and the hot 
reagent (1 g. of tannin dissolved in 90 c.c. of water 
and 10 c.c. of 1 : 1 sulphuric acid) added. After 
gentle heating the contents of the crucible are trans
ferred to a beaker, boiled, left until clear, and the 
precipitate A  is filtered off. The filtrate is boiled down 
with 5 c.c. of concentrated sulphuric acid, and treated 
with concentrated nitric acid, whereby the tannin is 
readily oxidised. After decolorisation and cooling,
50 c.c. of water are added, and titanium  and zirconium 
identified. The precipitate A  proves the presence of 
earth acids, and they are identified jointly by the 
tartaric hydrolysis method (this vol., 902) and separ
ately by the tannin method (B., 1925, 974). The 
method has been worked out in a preliminary way as 
a quantitative test with (satisfactory results. The 
salicylate process for the separation of titanium 
from tantalum , niobium, and zirconium is adversely 
criticised. D. G. H e w e r .

E lec trode  h o ld e r fo r a rc  sp e c tru m  analysis.
L. L. Q u il l  and P. W. S elw oo d  (Ind. Eng. Chem. 
[Anal.], 1929, 1, 180).—The holder consists of two 
horizontal arms mounted on a rotatable fibre cylinder 
which can be adjusted vertically by means of a screw 
running through the main support and operated by 
a large vulcanised handle. The lower arm has also 
an independent vertical movement through a rack 
and pinion with two vulcanised handles to allow of 
frequent adjustm ent of the positive electrodes which 
are fixed in this arm. One pair of electrodes is made 
of iron and is used as a reference standard, whilst 
the other pair, of carbon, is used for the analysis. 
Either pair may be brought into the axis of collimation 
of the spectrograph by rotating the fibre cylinder.

A. R. P o w ell .
M an ip u la tio n  in  in tensive  d ry ing . H . B. 

B a k e r  (J.C.S., 1929, 1661— 1664).—The various pre
cautions necessary to ensure success in experiments 
involving intensive drying are briefly summarised. 
The apparatus must be constructed of good Jena 
glass completely free from bubbles and thoroughly 
cleaned before being worked in the blowpipe flame. 
Preliminary drying of the apparatus is best effected 
by heating with a waving Bunsen flame while a current, 
of air dried by phosphoric oxide is passed through 
both during the heating and subsequent cooling, and 
a bulb of pure phosphoric oxide must be sealed on 
to the apparatus. The only tap lubricant permissible 
is metaphosphoric acid protected from atmospheric 
moisture by purified vaseline, whilst for experiments 
involving hydrogen chloride and ammonia no lubricant 
may be employed, the taps being hand-polished with 
rouge and water. In  all cases it is necessary to 
introduce phosphoric oxide into the hole in the barrel 
of the tap. The purity  of the materials used must 
greatly exceed th a t required for at. wt. determinations.

J . W. B a k e r .
In ten siv e  d ry in g  of gaseous m ed ia . W. A. 

B o n e  (J.C.S., 1929, 1664—1666).—Additional details 
(cf. preceding abstract) concerning the technique of 
intensive drying are summarised (cf. J.C.S., 1900, 
8 9 ,6 5 2 ; A., 1926, 480). The possible limit of phos
phoric oxide desiccation is reached in about 250 days,
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the explosion vessels (of Jena red-line resistance glass) 
being externally heated to 150—200° once a fortnight. 
Sealing of the explosion vessels is effected with a 
blow-pipe flame of dried carbon monoxide and air to 
avoid any absorption of steam by the glass. With 
such precautions mixtures of dried carbon monoxide 
and oxygen can be subjected to  repeated condenser 
discharges of 0-5 microfarad at 1000 volts without the 
slightest combustion occurring. J . W. B a k e r .

Large m e ta l S o x h le t e x tra c to r. L . R . B r y a n t  
(Ind. Eng. Chem. [Anal.], 1929, 1, 139—140).—A 
sectional electrically-heated extractor constructed of 
copper has been used for the preparation of large 
quantities of fat-free material. The boiler, the ex
traction chamber, and the condenser system are 
separable, but are bolted together when in use. The 
material to be extracted is held in a linen bag sup
ported by a copper frame, which rests on a perforated 
plate. Drainage taps and a level gauge are provided, 
and in order to obviate premature siphoning it is 
important th a t the internal diameters of the solvent 
vapour tube and the siphon tube should be in the 
ratio of 2-22 to 4-77 mm. H. J. D o w d e n .

G rad u ated  w ash  b o ttle s . E. R. Caley  (Ind. 
Eng. Chem. [Anal.], 1929, 1, 162).—To compensate 
for the loss in the washing of slightly soluble pre
cipitates, graduated wash bottles are advocated. For 
hot washing media, the vessels may consist of large 
test-tubes, suitably calibrated and etched and pro
vided with detachable wooden bases to act as stands.

H. J. D o w d e n .
M odification  of th e  K jeldah l trap . G .-H. W. 

Lhcas (Ind. Eng. Chem. [Anal.], 1929, 1, 140).—In 
the distillation of frothy liquids, the exit from the 
distillation vessel consists of a wide tube sealed 
through the side of a 500-c.c. Kjeldahl flask, the 
internal end being bent downwards. In the bottom 
of the flask is a hole, which is connected to the exit 
tube by a narrow inclined tube, so th a t froth entering 
the flask drains back slowly into the distillation 
vessel. The neck of the flask is constricted below 
the side limb in order to  support a small glass funnel 
filled with glass wool, the replacement of which is 
effected through the mouth of the flask.

H. J . D o w d e n .
New d es icca to r sh ap es  and  insertions. H . 

Liese g a n g  (Chem. Fabr., 1929,256—257).—A square
shaped desiccator with an internal arrangement 
similar to th a t in an egg-box is described. This 
insertion may be made of cardboard, metal, or porce
lain and is removable. The new desiccators will hold 
more crucibles safely than the usual form ; the internal 
compartments may also be used in the ordinary 
circular desiccator. A. R. P o w ell .

R ap id -in d ica tin g  co n tinuous-read ing  vacuum  
and p re ssu re  gauges. H. G. A n d e r s o n  (Ind. Eng. 
Chem., 1929, 21, 795—797).—The gauges described 
operate by recording the resistance of a piece of 
platinum ribbon supplied with a constant flow of 
heat. The temperature and consequently the resist
ance varies with the conductivity and therefore the 
pressure of the surrounding gases. They are capable 
of use a t all pressures below atmospheric, but the 
sensitiveness increases with diminishing pressure, in

one type on which greater heat is used to give sensi
tiveness a t higher pressures compensator bulbs for 
atmospheric fluctuations are necessary. For the other 
it is sufficient .to set the zero under the conditions of 
measurement. The recording pointer comes to rest 
within 6 sec. C. I r w in .

D ifferen tia l p re ssu re  gauge. A. R. Ol so n  and 
L. L. H ir st  (J . Amer. Chem. Soc., 1929, 5 1 , 2378— 
2379).—An electrically controlled gauge which enables 
very slow reactions a t any pressure to be studied is 
described. S. K . T w e e d y .

P la tin u m  re s is tan ce  th e rm o m ete r . T. Hsu 
(Abst. Theses Mass. Inst. Tech., 1929, No. 4, 51—53). 
—The readings obtained at several temperatures with 
platinum resistance thermometers of two different 
types and filled with various gases have been com
pared. R. C ut h il l .

A p p a ra tu s  fo r m e a su r in g  th e  density  of liq u id s  
by  m ean s  of a h y d ro m ete r. P . F u c h s .— See B ., 
1929, 663.

Inexpensive p y rex  conductiv ity  cell. W. B.
Ca m pb el l  (J. Amer. Chem. Soc., 1929, 5 1 , 2419—
2420).—The electrodes are narrow strips of thin 
platinum foil and are fused firmly on to the surface 
of the glass inside the cell. S. K . T w e e d y .

C onductiv ity  of e lec tro ly tes. II. Im p ro v e
m en ts  in  th e  osc illa to r an d  detec to r. G. J o n es  
and G. M. B o llin g e r  (J. Amer. Chem. Soc., 1929, 
5 1 , 2407—2416; cf. A., 1928, 595).—Although when 
measuring conductivity it is desirable to  use a low 
voltage across the bridge, and a modification of the 
oscillator previously described is given to enable 
suitable low and controllable voltages to be obtained, 
the sensitivity of the bridge is diminished thereby, and 
this is best surmounted by improving the amplifier. 
Transformer design for oscillating valve amplifiers is 
discussed. An improved amplifier is recommended, 
but when used it is necessary to place a “ wave 
filter ” across the telephones in order to diminish 
extraneous noises. The error produced by the mutual 
inductance between the oscillator and the detector 
and the oscillator and the bridge is also discussed.

S. K . T w e e d y .
T h ree  electrode lam p s  in  e lectrochem ical 

m easu rem en t. A . H. W. A t e n , (M is s ) L. B o e r - 
la g e , and D. Ca n n e g ie t e r  (Chem. Weekblad, 1929,
2 6 , 426—430).—Various circuits, in which valves are 
employed for magnifying alternating and direct cur
rents, for rectifying, and as direct-current generators, 
are described. S. I. L e v y .

H ig h -tem p e ra tu re  technique and  new  fluorides.
0 . R u f f  (Z. angew. Chem., 1929, 4 2 , 807—810).— 
Modifications of the earlier apparatus (A., 1914, ii, 336) 
employed for the study of high-temperature reactions 
are described. Certain earlier work has been repeated, 
including determinations of the vapour-pressure curvc s 
of iron, cobalt, and nickel, and of the phase diagrams 
of the systems Z r02-C a0 and Z r02-T h 0 2 a t  tem per
atures above 2000°. Recent work on fluorides is 
sum m arised. (cf. A., 1928, 854; this vol., 40, 160 
527). H. F . G il l b e .

F usion  ca lo rim e te r. H. S a c h se  (Z. physikal. 
Chem., 1929, 1 4 3 , 94—96).—A modificatio?i of the
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Bunsen ice calorimeter, in which the working sub
stance is diphenyl ether, m. p. 26-55°, is described. 
When the volume change is determined by weighing 
mercury, 0-02 g.-cal. can be measured. The instru
m ent is particularly suitable for the measurement of 
slow thermal effects. F. L. U s h e r .

F low  m e te r  fo r  gases. A. V. S ivo lo bo v  (J. 
Chem. Ind. Moscow, 1928, 5, 1429:—1431).—Riesen- 
feld’s apparatus is improved.

Ch em ical  A b st r a c t s .
B o ttle  fo r accu ra te  w eigh ing  of vo latile  liqu id  

m ix tu re s . Z. B la szk o w sk a  (Ind. Eng. Chem. 
[Anal.], 1929, 1, 170—171).—The bottle consists of 
a lower container of about 100 c.c. capacity joined 
to a smaller upper container of 50 c.c. capacity by 
means of a horizontal S-shaped neck and having a 
narrow, long side-tube sealed into its upper part. 
Both side-tube and upper vessel are provided with 
glass stoppers. In  using the apparatus one liquid is 
introduced into the upper container, the whole is 
weighed, and the apparatus tilted to transfer the 
liquid to the lower container, a second liquid is then 
placed in the upger portion and, after weighing, 
transferred to the lower for m ixing; this operation 
is repeated as often as necessary and finally the 
mixture is transferred to the reaction vessel through 
the side-tube. A. R. P o w e l l .

V olum enom eter. A. W. F r a n c is  and E. P. 
Ox n a r d  (Ind. Eng. Chem. [Anal.], 1929, 1, 169— 
170).—For the determination of the volume or density 
of a powder or irregular solid which is soluble or 
porous a weighed quantity  is placed into a thick-

walled, flat-bottomed, pyrex glass bulb, the neck of 
which is provided with a ground-glass collar and steel 
clamp which holds the collar in position above a 
leather or rubber washer on the top of the bulb. 
The cover is connected through capillary tubing with 
rubber joints to a pipette bulb of known volume 
slightly less than th a t of the bulb. The lower tube 
of the pipette is connected to a manometer about 
2  m. long which is provided with two metre rules, 
the lower one being inverted, so th a t the zero points 
of the rules are opposite the graduation marks above 
and below the bulb of the pipette. A levelling bulb 
of 150—200 c.c. is connected by pressure tubing to 
the pipette below' the lower graduation and readings 
are taken of the manometer when the mercury in the 
closed arm is a t the lower and then a t the higher 
graduation; the readings are repeated with the empty 
bulb. From the results obtained the volumes of air 
in the bulb with and without the sample can be 
calculated; the difference is the volume of the sample, 
which should be correct to 0-2 c.c. A. R. P ow ell.

M odified P au ly  receiver. J . B . B r o w n  (Ind. 
Eng. Chem. [Anal.], 1929, 1, 160).—In  the base of a 
250- or 500-c.c. pyrex suction flask are blown six 
depressions about 20  mm. in diameter and to each of 
these is sealed a piece of pyrex glass tubing 12 cm. 
long, 12 mm. in diameter, and with walls 2 mm. 
thick, the tubes sloping outwards on a line parallel 
to the side walls of the flasks. The adapter is made 
of ordinary glass, its lower end being at least 8 mm. 
outside diameter to prevent bubble formation and 
spattering. A. R. P o w ell.

G eochem istry.
F o rm a tio n  of ozone in  th e  h ig h es t lay e rs  of th e  

a tm o sp h ere . W. A n d e r s o n  (Physikal. Z., 1929,
3 0 ,  4S5—487).—Ozone in the upper layers of the 
atmosphere is not primarily formed by ultra-violet 
solar radiation nor does it arise from storms. Dob
son’s view th a t the connexion found between the 
amount of ozone and magnetic disturbance might 
suggest some action associated with the aurora borealis 
is criticised on the ground th a t the maximum ozone 
concentration occurs a t heights between 30 and 50 km. 
from the earth, whilst the aurora occurs a t 80—100 km. 
This view involves ozone formation at great heights 
and a gradual sinking of the molecules. The form
ation of ozone is assumed to be due to the absorption 
of corpuscular radiation, and by making simple 
assumptions it is shown th a t ozone formation should 
be very small below 30 km., maximal between 40 
and 50 km., and again very small beyond 70 km. I t 
is unlikely th a t the penetrating height radiation 
contributes materially to  ozone formation.

R . A . M o rto n .
G ro u n d  w a te rs  in  B alakhan i. A. K r e m s  

(Azerbeid. Ncft. Choz., 1928, No. 4, 34—37).—The 
chloride, carbonate, sulphate, lime, and magnesia 
contents of the water a t various depths are recorded.

Ch em ical  A b st r a c t s .

B odenbenderite , a  new  m in e ra l of th e  Argen
tine. E. R im a n n  (Bol. Acad. Nac. Ciencias, 1929,
3 1 , 5—17).—Bodenbenderite has d 3-3—3-5, I i  6-0—
6-5, and fuses a t 1000—1100° to a cloudy glass having 
d 2-8—3-0. I t  is of a clear red colour, with a glassy 
lustre, does not exhibit double refraction, and has 
?i>l-77. Finely-divided ferric oxide and minute 
bubbles of carbon dioxide are distributed throughout 
the crystals. After adjustm ent of the analysis for 
obvious impurities the chemical composition approx
imates to the formula 4M0,M'20 3,3M "02, where M== 
Jin, Fe” , Ca, and Mg, M'=A1, F e'” , and Y, and 
M"==Si, Ti, and U. The chemical behaviour of the 
mineral indicates the presence of two components, 
viz., 1 mol. of similar composition to plazolite except 
th a t no water is present, and containing all the 
yttrium , magnesium, titanium, and U ranium , and 3 
mois., insoluble in hydrochloric acid, of vesuviana.

H. F. G il l b e .
O ccurrence of b ery lliu m . M. H o s e n f e l d .—  

See B„ 1929, 722.

C ry sta llisa tio n  of b a sa lts . C. N. F e n n e r  
(Amer. J . Sci., 1929, [v], 1 8 , 225—253).—The theory 
tha t the crystallisation of a basaltic magma on cooling 
tends to give through differentiation a residue approx-
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¡mating in composition to a granite or rhyolite is 
criticised. Numerous instances show that such a 
magma tends to become rich in iron through the 
separation of magnesia-rich pyroxenes, the iron finally 
appearing as magnetite. The intersertal intergrowths 
of quartz and felspar met with in m any dolerites and 
adduced in support of the above theory are probably 
not due to differentiation by magmatic crystallisation 
but result from secondary reactions. The view is 
taken th a t several other processes co-operate with 
crystallisation in effecting differentiation, an important 
agency being gaseous transfer; the assumption usually 
made th a t basaltic magmas contain only insignificant 
amounts of gases and volatile substances is incorrect.

H . F . H a r w o o d .
Pleochro ic ha loes in  b io tite . D . E . K e r r - 

Law son  (Univ. Toronto Stud., Geol. Ser., 1928, No.
27, 15—27).—A biotite from Murray Bay indicated 
no anomalies in the constants of the uranium series. 
The persistence of a marked concentric distribution 
of the darkening effect in the haloes is due to a 
terminal reversal effect by which, in the region of 
the range of a given set of a-particles, the develop-

ment of darkening due to other sets of a-particles is 
inhibited. Ch em ic a l  A b st r a c t s .

B ro m in e  con ten t of S o lik am sk  ca rn a llite s .
N. N. E frem ov  and A. A. V e se l o v s k i (J. Chem. 
Ind. Moscow, 1928, 5 , 1365—1369).—Solikamsk car- 
nallite contains 0-17—0-30% Br, apparently chiefly 
as the compound KCl,MgBr2,6H20 . The estimated 
bromine content of the deposit is 22  x  10° tons.

Chem ical A b s tra c ts . 
D iatom aceous ea rth . E. V. R ozh k o va  (Trans. 

Inst. Econ. Min. Met., Moscow, 1929, No. 42, 51—61). 
—Two deposits near Mt. Kamyshlov (Urals) contain, 
respectively, SiO, 78-76, 75-59 ; T i0 2 0-27, 0-93; A120 3
9-81,10-57; F e .0 3 3-15, 3-74; CaO 0-69, 1-05; MgO
1-72, 1-46; K 20  0-78, 0-56; NaaO 0-27, 0-54; SO,
0-11, 0-29; loss on ignition 4-70, 4-69%.

Ch em ic a l  A b st r a c t s . 
Iro n  of S u m a m p a  an d  o th e r p seu d o m eteo rite s . 

E. H. D u c l o u x  (Rev. fac. cien9 . quim. La Plata, 
1928,5, i, 77—81).—Analyses of a supposed meteorite, 
and two specimens proved not to  be meteorites, are 
recorded. Ch em ic a l  A b st r a c t s .

Organic Chem istry.
M. p. of n o rm a l paraffin s. J . H . H il d e b r a n d  

and A. W a c h t er  (J. Amer. Chem. Soc., 1929, 51, 
2487—2488).—When the m. p. (lit.) of the normal 
paraffins from C19 to C38 are plotted against number 
of carbon atoms a smooth curve is obtained. No 
alternation exists and the data given by Levene, 
West, and van der Scheer (B ., 1915, 634) for seven 
of the series appear to be high. Dicetyl has m. p. 
70-2° (lit. 68—75°). H . B u r t o n .

S y n th esis  of iso m eric  A^-butenes. W. G.
Y o u n g , R. T. D il l o n , and H. J . L uc as  (J. Amer. 
Chem. Soc., 1929, 5 1 , 2528—2534).—a-Hydroxy- 
a-methylbutyric acid, m. p. 72-5° (lit. 66—68°; all 
m. p, and b. p. are corr.) (improved method of 
preparation from methyl ethyl ketone given), on slow 
thermal decomposition affords a-ethylacrylic acid 
(11%), b. p. 76-5— 83°/12 mm., m. p. -1 6 ° , angelic 
acid (I) (20%), b. p. 85-5—87-5°/12—13 mm., m. p. 
45—45-5°, and tiglic acid (II) (20%), b. p. 95—96°/ll-5 
mm., m. p. 63-5—64°. Addition of hydrogen iodide 
to I  in chloroform solution in the dark a t 3° in presence 
of a small amount of molecular silver affords some 
tiglic acid hydriodide (III), m. p. S6-2—86-3° (formed 
also by the addition of hydrogen iodide to II), as well 
as angelic acid hydriodide (IV), m. p. 57-9—58-5°. 
Treatment of I I I  and IV  with sodium carbonate 
solution a t 15—50° gives ¿rans-A^-butene, b. p.
0-3—0-4°/744 mm. [dibromide (meso), b. p. 72-7— 
72-9°/50 mm., iff 1-7829, nf, 1-5116], and cis-Af>- 
butene, b. p. 2-95—3-05°/746 mm. [dibromide 
(racemic), b. p. 75-6—75-8°/50 mm., cCf 1-7916, nf,
1-5147], respectively (cf. Wislicenus and others, A., 
1901, i, 2 ; Pfeiffer, A., 1904, ii, 525).

H . B u r t o n .
cycioPropane d eriva tives. N. v a n  K e e r s b il c k  

(Bull. Soc. chim. Belg., 1929, 38, 205—211).—The 
4 g

preparation of 8-methyl-Aay-pentadiene by way of 
a-chloro-8-methyl-Av-pentene from c?/c/opropyldi- 
methylcarbinol (Bruylants, A., 1909, i, 226; Kijner 
and Klawikordoff, A., 1911, i, 635; Bruylants and 
Dewael, A., 1928, 518) has led to  the preparation of 
related hydrocarbons and derivatives for comparison.
8-Methyl-A°v-pentadiene, b. p. 76— 76-5°/759 mm., 
d f  0-71814, n'-H 1-45317, is prepared by the action of 
alcoholic potassium hydroxide on the monobromide 
derived from cyc/opropyldimethylcarbinol. 8-Methyl- 
A^-penten-y-ol, b. p. 121-6— 122°/757 mm., cif 0-83432, 
n'fj 1-42946, is obtained by the interaction of ethyl 
crotonate and magnesium methyl bromide, and when 
warmed with a little concentrated sulphuric acid 
gives 8-methyl-A^-pentadiene, b. p. 75-6—76°/760 
mm., d f  0-71896, »g 1-44655. W hen ci/cfopropyldi- 
methylcarbinol is distilled with a little sulphuric "acid 
it yields vinylct/dopropane, b. p. 69-5— 70°/751 mm., 
d f  0-74999, nf, 1-42524, accompanied by 2 : 5-di- 
methyl tetrahydrofuran, b. p. 92—93°, d f  0-8335. 
Dehydration of cycfopropyldiethylcarbinol yields 
y-cyclopropyl-AP-pentcne, b. p. 127-5— 128°/762-5 mm. 
Dehydration of cycZopropylmethylethylcarbinol yields 
both ß-cyc\opropyl-Aa- and -AP-penlenes, the products 
having b. p. 103-5— 103-8°, d f  0-7772, n$ 1-43901, and 
b. p. 105-5— 106°, d f  0-7804, <  1-44253.

R. K. Ca l lo w .
A dditive p ro p e rtie s  of d iace ty len ic h y d ro 

carbons. V. Gr ig n a r d  and T chi':o u f a k i  (Rec. trav. 
chim., 1929, 48, 899—903).—See this vol., 448, 907.

F o rm a tio n  of liq u id  h y d ro ca rb o n s  f ro m  ace ty l
ene. I. P o ly m e risa tio n  of acetylene. F.
F is c h e r , F . B a n g e r t , and H. P ic h l e r .—See B ., 
1929, 703.

P ro m o te r  ac tion  w ith  oxide ca ta ly s ts  fo r th e  
decom position  of alcohols. H . A d k i n s  and P . E .
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Mil l in g t o n  (J. Amer. Chem. Soc., 1929, 5 1 , 2449— 
2460).—The percentage of ethylene in the products 
formed when alcohol is passed over a zinc oxide 
catalyst a t  400° varies considerably when precipit
ated zinc oxide is used. Reproducible results are 
obtained when the oxide is prepared by ignition of 
zino oxalate (standard catalyst). Addition of small 
amounts of various oxides, sodium hydroxide, and 
sulphuric acid to the standard catalyst shows th a t for 
ethyl, propyl, isopropyl,' and butyl alcohols the effect 
of the added substance is never constant, but is 
specific for a given alcohol. W ith an iron oxide 
catalyst (from ferrous oxalate) and alcohol a t 400°, 
only boric oxide increases the formation of ethylene 
and ethane a t the expense of dehydrogenation; the 
amount of carbon dioxide produced is diminished by 
sulphuric acid, sodium hydroxide, and chromium 
oxide. W ith titanium  oxide catalysts and alcohol a t 
400° added sodium hydroxide increases the amounts 
of ethane and hydrogen and diminishes the amounts 
of ethylene and methane. The ratio ethane : ethylene 
varies considerably using specimens of titanium  oxide 
prepared by hydrolysis of ethyl and butyl ortho- 
titanates; the amounts of m ethane and hydrogen 
produced arc almost constant. Selective activation is 
possible, therefore, without addition of promoters or 
poisons. The results do not support Taylor’s hypo
thesis (cf. A., 1927, 632) of the effect of acid and basic 
promoters on the ratio dehydration : dehydro
genation. H . B u r t o n .

R eac tions of ally l alcohol over a lu m in iu m  and  
zinc oxide ca ta ly s ts . P. E. W esto n  and H. 
A dkins (J. Amer. Chem. Soc., 1929, 5 1 , 2430— 
2436).—When allyl alcohol is passed over aluminium 
oxide a t 330° a t 50 c.c. per hr. propaldehyde is form ed; 
no acraldehyde results and only a small amount of 
hydrogen is produced. The change occurs presumably 
by intramolecular rearrangement of the alcohol (cf. 
Constable, A., 1927, 27). A marked lowering of 
activity of the catalyst is observed when 0-01 mol. of 
boric acid, sulphuric acid, chromic oxide, or sodium 
hydroxido is added. W ith zinc oxide catalysts a t 
330° both acraldehyde and propaldehyde aro pro
duced (cf. A., 1928, 968). A decrease in the ra te of 
flow of the alcohol increases the percentage of acralde
hyde in the products form ed; an increase in the 
volume of catalysts (for constant flow) has the same 
effect. When the catalyst is prepared by igniting zinc 
oxalate the amount of acraldehyde produced is larger 
than  w ith the catalyst obtained from zinc hydroxide. 
Addition of 0-01 mol. of boric, tungstic, or sulphuric 
acid, chromic oxide, or sodium hydroxide to the 
catalyst (from oxalate) causes selective activation, 
since, with a rate of flow of the alcohol of 50 c.c. per 
hr., an increase in the amount of aldehydes produced 
results (with the exception of sulphuric acid). In  all 
the cases there is a decrease in the percentage of 
acraldehyde; this is again increased by decreasing the 
rate of flow of the alcohol. H. B u r t o n .

R elative  co n fig u ra tio n s of rf-p-octanol an d  its  
d e x tro ro ta to ry  h a lid es . In te rco n v ers io n  of th e  
op tically  ac tive ¡3-octanols by  a  new  m ethod .
A. J .  H . H o u s s a , J . K e n y o n , and H . P h il l ip s  
(J.C.S., 1929, 1700— 1711).—d- or Z-jJ-Octanol is con

verted by the  action of (ZZ-p-toluenesulphinyl chloride 
and pyridine into d-, [a]"01 +24-16°, nf, 1-5071, and
1-, [“]5i6i —28-2°, ?if, 1-5038, -(3-octyl cZZ-^-toluene- 
sulphinates, respectively, without change in con
figuration, the same esters being obtained by direct 
esteriflcation of the alcohol with p -tolueiesulph inie 
acid. These react with halogens (in aqueous or 
chloroform solution) th u s : C7H 7-S02R+C12— >
C-H7-S02C1+RC1, to yield, respectively, I- and 
cZ-p-ehloro-octanes (the rotation values of which, 
compared with those of earlier investigators, are 
inexplicably low), a Walden inversion taking place, 
since, by the action of hypochlorous acid, which reacts 
in accordance with the similar scheme, C7H 7'S 02R +  
HOC1— C7H /S 0 2C I+ R ,0H , they are converted, 
respectively, into Z- and (Z-fi-octanol. A t the same 
time octenes and hence dihalogeno-octanes are 
formed as by-products. Oxidation of the p-toluene- 
sulphinates with potassium permanganate converts 
them into the corresponding ^-toluenesulphonates, 
again without change in configuration. These, when 
boiled under reflux with an alcoholic solution of 
lithium chloride, yield the (3-ehloro-octanes of opposite 
sign, by a reaction exactly similar to th a t involved in 
the conversion of d-¡3-octyl ^-toluenesulphonate into 
Z-p-octyl acetate or benzoate by boiling with alcoholic 
potassium acetate or benzoate (Pickard and Kenyon, 
J.C.S., 1914, 1 0 5 , 830) and hence involving a change 
in configuration. Thus both methods point to the 
conclusion th a t (Z-P-octanol and its dextrorotatory 
halides have the same configuration. This is in 
agreement with the views of Pickard and Kenyon 
(Zoc. cit.), but not with those of Levene and Mikeska (A.,
1924, i, 940), and both the validity of the assumptions 
and the experimental technique of these authors arc 
criticised. The action of thionyl chloride on (Z-[i- 
octanol yields Z-S-chloro-octane of the same rotation 
([aS j  —31-0°) as th a t obtained in the presence of 
pyridine, which, therefore, does not affect the 
rotation. Mechanisms for these configuration changes 
based on the proved structure of p-toluenesulphinates 
(Phillips, A., 1926, 159) aro suggested and it is con
sidered probable th a t the Walden inversion occurs 
whenever a group attached to an asymmetric carbon 
atom is replaced, unless a phenyl group is directly 
linked to the asymmetric atom or a carboxyl group is 
present in the molecule. J .  W. B a k e r .

[A liphatic (open-chain) h y d ro te rp en es .]  S. 
S a b e t a y  and J . B l e g e r  (Bull. Soc. chim., 1929, [iv], 
4 5 , 497—498; cf. A., 1928, 1138).—Mainly a question 
of priority (cf. Longuinov and Margoliss, this vol., 
538). The authors recommend restricting the use of 
the names tetrahydrogeraniol, dihydrocitronellol, and 
dihydrorhodinol to rZZ-, cZ-, and Z-y7]-dimethyloctanol, 
respectively. R. B r ig iit m a n .

M an u fac tu re  of y -buty lene glycol. I. G.
F a r b e n i n d . A.-G.—See B., 1929, 671.

T e tra m eth y le n e  glycol and  te tram eth y len e  
ch lo ro h y d rin . W. R . K ir n e r  and G. H. R ichter  
(J . Amer. Chem. Soc., 1929, 5 1 , 2503—2506).— 
Fission of benzyl S-hydroxybutyl ether (Bennett,
A., 1925, i, 883) with hydrobromie acid (cf. Bennett 
and Hock, A., 1927, 355) affords tetramethylene glycol, 
b. p. 107— 108°/4 mm., m. p. 19—19-5°, .d f 1-0171,



OKG A NIC CHEMISTRY. 11G5

144G7 [bisphenylcarbimide derivative, m. p. 179-5° 
(lit. 180—181°)], converted by treatm ent with thionyl 
chloride and pyridine a t ¡35—80° into tetramethylene 
chlorohydrin, b. p. 84—85°/.l6 min., d f  1-0883, n“
1-4518 [phenylcarbimide derivative, m. p. 54°; 
a-riaphthylcarbimide derivative, ni. p. 69—70° (lit. 
06°)]. H. B u r to n .

C rystalline ace tin  an d  diglycide. M. B a tteg a y , 
H. B u s e r , and E. S chlac.e r  (B u ll. Soc. ch im ., 1929, 
[iv], 45, 494—497).;—See. th is  v o l., 539.

M ethionic [m ethaned isu lphon ic] acid. H. J . 
Backer (Rec. trav. chim., 1929, 48, 949— 952).—  
Treatment of methylene chloride (1 mol.) with 
potassium sulphite (2 mois.) and water at 150—1G0° 
affords about 85% of the theoretical amount of 
potassium methanedisulphonate. The free acid 
+2H 20, m. p. 90-5° (thalloiCs salt), is obtained by 
decomposition of the barium salt, prepared also by 
Schroeter’s method (A., 1898, i, 614). The solubilities 
of the crystalline and anhydrous acid and salts in 
water a t 25° are given. H. B u r t o n .

P ro d u ctio n  of e s te rs  fro m  acid  am ides. H. G.
Smith and I m pe r ia l  Ch e m . I n d u s t r ie s , L t d .—See
B., 1929, 671.

Acids of m o n ta n  w ax. D. H o l d e , W. B l e y - 
berg , and H. V o r r e r .-—See B ., 1929, 667.

D erivatives of hom olæ vulic  acid. R. L u k e s  
(Coll. Czech. Chem. Comm., 1929, 1, 461—466).— 
y-Aceloxy-y-hexolaclone, b. p. 135—136°/10 mm., 
d1”  1-1507, w',?'1 1-44731, is obtained by interaction of 
homolævulic [y.-ketohexoio] acid and acetic anhydride 
in the presence of a little acetyl chloride, and when 
distilled under ordinary or reduced (200—250 mm.) 
pressure yields acetic acid and 5-keto-2-ethylA : 5-di- 
hydrofuran, b. p. 75—76°/10 mm., d'S* 1-0662, iij08
1-45835. The latter affords 5-keto-2-ethyl-2: 5-di- 
hjdrofuran, b. p. 99— 101°/10 mm., 1-0704, n\p
1-46467, when heated with trimethylamine at 100°, 
and yields homolævulanilide, m. p. 92°, with aniline.

A . I . V o g el .
M anufactu re  of [a lkoxy]aliphatic acids. H. 

D r e y f u s .—See B ., 1929, 671.
P o ly m e risa tio n  an d  r in g  fo rm ation . I. 

G eneral th eo ry  of condensation  polym erides. 
W. H. Ca r o t h e r s . II. P o ly -este rs . W. H. 
Carothers and J . A . A rvtn (J. Amer. Chem. Soc., 
1929, 51, 2548—2559, 2560—2570).—I. Two types 
of linear polymerides, •[R],,-, are recognised: (1) 
addition (/l) polymerides (e.g., caoutchouc, poly
styrene, polyoxymethylenes), where the polymeride 
has the same composition as the monomeric com
pound, and (2 ) condensation (C) polymerides (e.g., 
cellulose, hexaethylene glycol), «’here the monomeric 
compound differs from the structural unit (R) by 
H20  (NHj, HC1). Substances of the type x#R-y are 
termed bifunctional (a; and y  are capable of inter
action, forming z), and the change x-Tl-y — >■ •R’z* is 
a bifunctional reaction. The change .t-R-x+?/'R‘2/— >- 
■i*R-2*R* is a bi-bifunetional reaction. Bifunctional 
reactions are intramolecular when live- or six- 
membered ring formation is possible and the 
monomeric ring compound, R ( )z ,  results. If the 
monomeric ring substance is larger than six-membercd

intermolecular change occurs and the products are of 
the type ['R*z*]„ or ¿-[•R;z]n_1,R-i/. Various examples 
from the iiterature arc discussed.

II. The bi-bifunctional reaction R(C 02H)2+  
R '(OH )2 — >- [•C0•R•C0•0•R'•0■] (structural unit), 
where all the functional groups are involved, will give 
rise to polymerides when the number of atoms in the 
structural unit is seven or more. The following esters 
are described: ethylene malonate, succinate, m. p. 
108°, adipate", m. p. 50°, and sebacate, m. p. 79°; 
trimethylene succinate, m. p. 52°, adipate, m. p. 45°, 
and sebacate, m. p. 56°; hexamethylene succinate, 
m. p. 57°, adipate, m. p. 56°, and sebacate, m. p. 67°; 
decam'ethylene succinate, m. p. 6 8°, adipate, m. p. 
77°, and sebacate, m. p. 74°. The number of atoms 
in the structural unit varies from 7 to 22, and all the 
esters are highly polymerised. The lowest mol. wt. 
observed is 2300 (ethylene malonate), the highest 
5000 (trimethylene sebacate). The esters are non- 
acidic and it is assumed th a t alcoholic hydroxyl 
groups are a t eacli end of the complcx molecule 
(excess of glycol is used in the preparations). 
Ethylene phthalate (prepared from the glycol 
and phthalic anhydride first a t 190° and then a t 
300°/3 mm., similarly from the glycol and ethyl 
phthalate, and from the gtycol and phthaloyl chloride 
in pyridine), trimethylene, hexamethylene, and 
decamethylene phthalates are also described. The 
mol. wt. of these esters varies from about 1500 to 
5000. When a mixture of ethyl fumarate and ethylene 
glycol is heated a t 190—230° (final pressure 4 mm.) 
in a current of nitrogen ethylene fumarate (mol. wt. 
determination not possible owing to insolubility) 
results. Ethylene maleate is obtained from th e , 
glycol and maloic anhydride first a t 195—200° and 
then a t 200—215°/vae. These preparations differ 
from those described by Vorliinder (A., 1895, i, 17).

H . B u r t o n .
D e te rm in a tio n  of re la tio n sh ip  of s te re o 

chem ical s tru c tu re  ex is tin g  betw een  op tical 
an tipodes of d iffe ren t su b stan ces. J . T im m e r 
m ans (Rec. trav. chim., 1929, 48, 890—894).— 
¿-Chloro- and d-bromo-succinic acids furnish a con
tinuous series of mixed crystals, whilst d-chloro- and 
Z-bromo-succinic acids afford a partial racemate. The 
stereochemical structures of both ¿-acids are therefore 
probably similar. The f.-p. curves of various closely 
related substances quoted in the literature are 
commented on. H. B u r t o n .

F o rm a tio n  of i-m alic  ac id  fro m  fu m aric  acid  
by  A sperg illu s n iger. F. C h a l l e n g e r  and L. 
K l e in  (J.C.S., 1929, 1644— 1647).—The fermentation 
of a 1% solution of potassium fumarate a t 31—32° by 
cultures of A. niger which have been trained to grow 
in this medium produces /-malic acid which was 
isolated as such and identified by the formation of its 
di-p-nitrobenzyl ester, m. p. 125°. The formation of 
Z-malic acid must arise from asymmetric addition of 
water to the double linking and not by the prior 
formation of dZ-malic acid, since the la tter becomes 
dextrorotatory after attack by A . niger. This view is 
in agreement with various biochemical observations 
which are summarised. Di-Tp-nitrobenzyl d l-malale 
has in. p. 109°. J . W. B a k e r .
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A ction  of p h o sp h o ru s  p en tach lo rid e  on e th y l 
ta r t r a te .  T. S. P a t t e r so n  and A. R. T o d d  (J.C.S., 
1929, 1768—1771).—Fractional distillation of the 
product obtained by the action of phosphorus penta
chloride on ethyl tartra te  yields dichloromaleic 
anhydride (I), ethyl chlorofumarate mixed with ethyl 
dichlorosucoinate (II), and ethyl hydrogen chloro
fum arate (HI). The initial product is probably 
ethyl ¡i-chloromalato, which is further chlorinated to 
ethyl dichlorosucoinate, and this is converted by 
loss of hydrogen chloride into ethyl chlorofumarate
(II). The la tter is then converted into ethyl chloro- 
fumaryl chloride, which yields I I I  on pouring into 
water, or it m ay become further chlorinated to give, 
ultimately, dichlorofumaryl chloride, from which I
results. J . W. B a k e r .

P ro d u c tio n  of acetaldehyde fro m  acetylene.
I. G. F a r b e n i n d . A.-G.—See B!, 1929, 708.

C ondensation  of aceta ldehyde w ith  m e th y l
m alo n ic  e s te r . M eth y la tio n s  w ith  m e th y l 
b ro m id e . H. J . L u c a s  and W. G. Y o u n g  (J. Amer. 
Chem. Soc., 1929, 51, 2535—2538).—Ethyl m ethyl- 
malonate (I) and methylacetoacetate are con
veniently prepared by passing methyl bromide into 
the hot alcoholic solution of ethyl sodio-malonate and 
-acetoacetate. Condensation of I  with acetaldehyde 
in presence of acetic anhydride affords the ethyl 
ester, b. p. 100;—106°/3—5 mm., d f  1-0732, of 
y-hydroxybutane-pp-dicarboxylic acid [diamide, m. p. 
209-5° (corr.; decomp.)]. H. B u r t o n .

F o rm a tio n  of cyclic ace ta ls  by  th e  ac tion  of
acetone an d  aceta ldehyde on ay-d ihydroxy- 
com pounds. J . B o e s e k e n  (Rec. trav. chim., 
1929, 4 8 , 931—934).—An account of the formation of 
five- and six-membered wopropylidene and ethylidene 
ethers from ay-glycols, glycerol, and related com
pounds (cf. Boeseken and van Loon, A., 1920, i, 837; 
Hill, H ibbert, and others, A., 1928,1114, 1213; van 
Roon, this vol., 291). H. B u r t o n .

A craldehyde, an ti-o x id an ts , co loured  h y d ro 
ca rb o n s  y ie ld ing  d issociab le  p ero x id es  (rub rene  
fam ily ) an d  haem oglobin. C. M o u r e u  (Rec. trav. 
chim., 1929, 4 8 , 826-—837).—A resume of the author’s 
work on the stabilisation of acraldehyde, anticatalysts, 
the theory of anti-oxidation catalysis, and rubrene. 
The dissociation of rubrene peroxide appears to be 
analogous to the dissociation of oxyhemoglobin. The 
respiratory function of hcemoglobin is, therefore, not 
necessarily a function of the iron present in the 
molecule. H. B u r t o n .

a-B rom o- an d  a-hydroxy-aldehydes. IV. 
a-Hydroxy-» i-bu ta ldehyde , a-hydr oxy isobu talde- 
hyde, an d  glycollaldehyde. R. D w o rza k  and J . 
P ie r r i  (Monatsh., 1929, 5 2 , 141—150; cf. A., 1927, 
1055; this vol., 297).—Treatm ent of para-w-butalde- 
hyde with bromine a t  —10° to —5° and subsequently 
with alcohol affords slightly impure a-bromo-?i-but- 
aldehyde ethylacetal, b. p. 76—81°/12 mm., which is 
hydrolysed by boiling with water to  a-hydroxy-n- 
butaldehyde, b. p. 70—80°/14 mm. (p-nitroplienyl- 
hydrazone, m. p. 135°; p -nitrophenylosazone, m. p. 
227°). The oil obtained by distillation crystallises 
after about two weeks. Similar bromination of para-

tsobutaldehyde yields a-bromowobutaldehyde ethyl
acetal together with a substance, C12H 18OBr0, m. p. 
85-5°, the mol. wt. of which in benzene is low. Hydro
lysis of the acetal furnishes a-hydroxyisobutaldehyde 
(p-nitrophenylhydrazone). Hydrolysis of bromoacetal 
and subsequent prolonged extraction of the partly 
neutralised reaction mixture with ether gives glycoll
aldehyde ; this could not be isolated by distillation. 
The above hydroxyaldehydes are determined by 
Fehling’s solution. The action of dilute alkali on 
glycollaldehyde appears to give products which are 
not analogous to those from lactaldehyde (cf. loc. cit.).

H. B u r t o n .
K etonic tra n s fo rm a tio n  of a ldehydes a t  high 

te m p e ra tu re s . I. S. D a n il o v  (J. Russ. Phys. 
Chem. Soc., 1929, 61, 723—725).—The transformation 
of di- and tri-substituted aldehydes into ketones at 
elevated tem peratures in the presence of catalysts, 
such as mercury salts, aluminium oxide, zinc chloride, 
etc., is discussed. The possibility of the formation 
according to  this mechanism of the  ketones resulting 
from the destructive distillation of cellulose substances 
is suggested. Trimethylacetaldehyde, b. p. 74°, 
which is a product of wood distillation, was found to 
isomerise quantitatively into methyl wopropyl ketone, 
b. p. 93—94°, by the action of aluminium chloride at 
350° in an atmosphere of carbon dioxide. Triphenyl- 
acetaldehyde with the same catalyst, a t 320—340°/ 
25 mm., gave triphenylethanone, m. p. 136°.

M. Z veg in tzo v .
C onversion  of su g a rs  in to  fu ra n  o r hydro- 

fu ra n  d eriv a tiv es . E. V oto cek  and S. M alachta 
(Coll. Czech. Chem. Comm., 1929, 1, 449—460).— 
Methyl 3- methoxy - 5 - methylfuran - 2 - carboxylate (I), 
m. p. 48°, prepared from 8-ketorhamnolactone, is con- 

. verted by aqueous potassium hydroxide into 3-meth- 
oxy-5-methylfuran-2-carboxylic acid, m. p. 158— 159° 
(potassium salt), which yields 3-methoxy-5-methyl- 
furan, b. p. 124— 125°, on dry distillation with lime. 
The ester I  affords on prolonged exposure to the 
atmosphere or more rapidly in the presence of a little 
hydrochloric acid a relatively unstable, optically 
inactive yellow compound, C15H 180 9, m. p. 62°, which 
when warmed with 0 -2 iV-potassium hydroxide or 
hydrochloric acid furnishes methyl 3-methoxy-5- 
methylfuran-2-carboxylate, m. p. 48°, and a compound, 
m. p. 70°. A. I. V ogel.

S tru c tu re  of a-m ethy lxy loside. F. P . P helps 
and C. B. P u r v e s  (J. Amer. Chem. Soc., 1929, 51, 
2443—2449, and Bur. Stand. J . Res., 1929, 3, 247— 
253).—Methylation of p-methylxyloside with methyl 
iodide and silver oxide affords trimethyl-|3-methyl- 
xyloside (I), m. p. 51°, [a]™ -69-5° in chloroform. 
When methylation of xylose is carried out first with 
methyl sulphate and alkali and then with methyl 
iodide and silver oxide the yield of I  is smaller and the 
product is optically impure (cf. Carruthers and Hirst, 
J.C.S., 1922, 1 2 1 , 2299). Methyl iodide-silver oxide 
treatm ent of a-methylxyloside affords trimethyl - 
«-methylxyloside (II), rig 1-4397, [a]”  - f  121-5° in 
chloroform, purified by distillation. Hydrolysis of
I  and I I  with 4%  hydrochloric acid a t 85° yields the 
same trimethyl-a-xylose, m. p. 91—92°, [ajg +64-5° 
— >- 17-7° in water. I t  is concluded th a t I  and II
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contain the same ring structure and are an a- and 
[3-pair. H. B u r t o n .

S ugar o x id a tio n s an d  decom positions. III. 
Theory of s u g a r  d eg rad a tio n . IV. B ehaviour 
oí d ex trose  in  su lp h u ric  acid  solution. K.
Be r n h a u e r  (Bioehem. Z., 1929, 2 1 0 , 175—185, 
186—180; cf. this vol., 543).—III. I t  is suggested 
that there are two mam methods of degradation of 
dextrose : (1) Non-oxidative processes characterised 
by formation of C3 chains preceded by a rearrange
ment into the labile furanose form and hence taking 
place chiefly in alkaline solution. This includes all 
processes giving rise to  methylglyoxal, aeetaldehyde, 
and products derived from them  by simple oxidation 
and reduction, e.g., acetic acid. (2) Processes 
depending on a prim ary oxidation of the stable form 
of dextrose. This oxidation occurs most readily at 
the 1- and 5-carbon atoms (ends of the pyranose 
oxygen bridge) and a t the 6 -carbon atom, principally 
in acid solution.

IV. In  sulphuric acid solution dextrose is much 
less easily oxidised by hydrogen peroxide and ferrous 
sulphate th an  in originally neutral solution. The 
dextrose appears to be present in a  more stable form. 
Acetic acid is not produced. J . H. B ir k in sh a w .

G lucosides. II. P re p a ra tio n  of a-glucosides 
from  (3-glucosyl ch lo rides. W. J . H ic k in b o t to m  
(J.C.S., 1929, 1676—1687).—The conversion of 2-tri- 
chloroacetyl-3 : 4 : 6 -triacetyl- (I) and 3 : 4 : G-tri- 
chloroacetyl- (II) -P-glucosyl chlorides, prepared by 
slight modification of Brigl’s method (A., 1922, i, 225), 
into a-glucosides has been studied. Contrary to 
Brigl, I  exhibits almost no mutarotation even in 
chloroform solution. In  dry methyl alcohol, how
ever, the rotation rapidly increases from [a]D +2-5° 
to +92-5° in 46-8 hrs. and then slowly falls to an 
equilibrium value, the solution acquiring an acid 
reaction. If, a t the point of maximum rotation, the 
solution is shaken with silver oxide to remove the 
unchanged p-glucosyl chloride, a- (70%) and p-methyl- 
glucosides can be isolated. The formation of the 
P-glucoside cannot be ascribed in this case to the prior 
formation of the 1 : 2-anhydrid e, especially since ,the 
original p-glucosyl chloride is stable in the presence of 
silver chloride and silver oxide in dry benzene solution. 
Similar, bu t much slower, rotation changes occur in 
ethyl ([a]n + 7 '0 °  to  +44-5° in  165 hrs.) and ?i-butyl 
( M d + 4 °  to +22-0° in 193-5 hrs.) alcohols, although 
the change was not followed for a sufficient length of 
time to  atta in  the  maximum value. More rapid 
rotation changes of the same type occur with I I  ; in 
methyl alcohol the rotation changes rapidly to [a]D 
4-160° in 2  hrs., whilst in ethyl alcohol the maximum 
is reached in 9 hrs. Treatm ent -with silver carbonate 
and subsequent deacetylation with anhydrous am
monia a t the ordinary tem perature again yields 
a mixture of a- and [î-glucosides. The initial rise in 
rotation is determined partly  by isomérisation to the 
a-glucosyl chloride and partly  by reaction of the 
P-chloride with the alcohol to  yield an a-glueoside. 
When equilibrium between the a- and p-glucosyl 
chlorides is attained the reaction with the solvent 
becomes predominant and causes the final fall in 
rotation. The predominant formation of a-glucosides

requires th a t the rate of replacement of halogen by 
the alkoxy-group should be rapid compared with the 
ra te of isomérisation of the [B-glucosyl chloride, and 
should be favoured by dilution of the reactants with 
an indifferent solvent. Isomérisation of I  into the 
a-chloride occurs in acetone solution, but by the action 
of “ ac tiv e” silver oxide in methyl alcohol solution, 
the yield of a-methylglucoside never exceeds 70%. 
When an alcoholic solution of I  or I I  is treated with 
silver n itrate and pyridine, however, the yield of 
a-glucoside is increased to 79-4 and 88—90%, respect
ively (cf. Schlubach and Schrôter, A., 1928, 873). 
By the action of dry silver oxide on a suspension of I I  
in a chloroform solution of phenol and subsequent 
deacetylation, a-phenylglucoside hydrate, m. p. 
148—150°, [a]D +143°, is obtained. J . W. B a k e r .

S y n th esis  of g lucosides. II . P re p a ra tio n  of 
som e g a lac to sid es . A. R o b e r t so n  (J.C.S., 1929, 
1820—1823).—Tetra - acetylgalactosidyl bromide
(Fischer and Armstrong, A., 1902, i, 263) is obtained 
in good yield by addition of penta-acetylgalactose 
to a mixture of acetic anhydride and glacial acetic 
acid saturated a t 0° with hydrogen bromide. I t  
reacts 'with quinol in acetone in the presence of 
aqueous potassium hydroxide to give O-tetra-acetyl- 
P--ÿ-hydroxyphenylgalactoside, mi. p. 202—203°, which 
is deacetylated to fi--p-hydroxyphenylgalactoside 
+  1-5H20 , m. p. 246—247°, + 2 H 20 , m. p. 246—247°, 
M d —53-2° in water. By similar methods are 
obtained 0  tetra-acetyl-fi--p-amsyl-, m. p. 104°, -p-1- 
menthyl-, m. p. 100—101°, [aj$ —48-6° in chloroform, 
and p-d-bornyl-, m. p. 140°, [a]'g -j-1 -3° in chloroform, 
-galactosides, from which by deacetylation are 
obtained, respectively, p-p-anisyl-, anhydrous, in. p. 
161°, and +1120 , [a]“ —40° in water; P-1 -menthyl-, 
+ 2 H 20 , m. p. 40—41°, [ajg —74*2° in alcohol, 
-j-O-SHjO, and p-d-bornyl-, -+-H20 , m. p. 123°, [ajj" 
—6-5° in alcohol, and anhydrous, m. p. 137— 138°, 
-galactosides. J . W. B a k e r .

S u g a r  an h y d rid es . A. P ic t et  and H. V ogel 
(Rec. trav. chim., 1929, 4 8 , 843—846).—When a 
concentrated, aqueous solution of trihexosan is 
exposed to  ultra-violet light for 56 hrs. 60% con
version into hexahexosan (I) occurs; further irradi
ation of I  appears to have no action. Amylase 
converts I  into maltose, whilst acetyl bromide gives 
hepta-acetylmaltose. When I  is hydrolysed with 
oxalic acid a mixture of dextrinose (II) (an iso- 
maltose; see Georg and Pictet, A., 1926, 823) and 
dextrinosan (III), C12H 20O10, in. p. 185— 186°, [a] 
+  150-7°, is obtained. A very dilute solution of 
I I I  gives a reddish-brown coloration with iodine; 
I I I  is not converted into I I  by boiling with water, 
whilst irradiation affords I. H, B u r t o n .

P o ly sacch a rid es . IV. C o n stitu tio n  of xy lan .
H. A. H a m pt o n , W. N. H aw o rth , and E. L. H ir st  
(J.C.S., 1929, 1739— 1753).—Pure xylan, containing
10-7% of moisture, [ajff -109-5° (calculated as 
anhydrous material in 2-5% aqueous sodium hydr
oxide solution), isolated by extraction with boiling 
1 2% aqueous sodium hydroxide from esparto cel
lulose, has definitely the composition (C5H 80 4),„ and 
by hydrolysis with 3% nitric acid gives a 93% yield 
of crystallme xylose (cf. Heuser and Jaym e, A.,
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1023, i, 1061). Previous methods of méthylation of 
xylan arc shown to yield mixtures of hydrolysis 
products containing mono-, di-, and tri-methyl- 
xyloses. Pure dimethylxylan (I), m. p. 194— 196° 
(slight decomp.), [a]g? —92° in chloroform, is obtained 
by two méthylations of xylan with potassium hydr
oxide and methyl sulphate under prescribed condi
tions, proof th a t the m ethyl groups occupy the 
2 and 3 positions being obtained from the following 
reactions. Hydrolysis of I  with 1-2% methyl- 
alcoholic hydrogen chloride yields dimethylmethyl- 
xyloside (II), b. p. about 80°/0-04 mm., n’,5 1-4581, 
[“Ju’5 +61-8° in methyl alcohol, which is further 
methylated with methyl iodido and silver oxide to 
yield trimethylmethyixyloside ; this is hydrolysed to 
2 : 3 : 4-trimethylxylose (Carruthers and Hirst, J.C.S., 
1922, 1 2 1 , 2299) in 81% yield, slight losses arising 
from the formation of furan derivatives as by
products. Hydrolysis of I I  with 3% hydrochloric 
acid a t 100° gives an 85% yield of 2 : 3-dimethyl- 
xylose, rif, 1-4783, [aft1 +22-6° in water, characterised 
as its anilide, m. p. 146°. By hydrolysis and subse
quent oxidation with bromine I I  is converted into 
2 : 3 -dimethyl-y-xylonolactone (III), b. p. about 
U5°/0-02 mm., »if* 1-4640, [ajg's + 97° (initial value 
in water), characterised by conversion into the phenyl- 
hydrazide and y-bromophenylhydrazide, m. p. 150— 
151°, of 3 : 5-dimetliylxylonic acid. Hydrolysis of 
I I I  in aqueous solution is very slow, equilibrium being 
approached only after 400 hrs., and on complete 
méthylation it is converted into 2 : 3 : 5-trimethyl- 
y-xylonolactone, thus confirming its structure as a 
y-laetone. Hence positions 4 and 5 of the original 
dimethylxyipso from dimethylxylan must be un- 
m ethylated, the pyranose form of the sugar yielding 
a furanose type of lactone, and in xylan these two 
positions must be involved either in linking the 
(3-xylose units or in ring formation. J . W. B a k e r !

S ta rch . (S i r ) J . C. I r v in e  (Rec. trav. chim., 
1929, 4 8 , 813—816).—Polysaccharides derived from 
dextrose arc divided into two „classes. (1) M éthyl
ation (methyl sulphate and iodide) proceeds regularly 
until the methoxyl content is 37% ; further m éthyl
ation is effected indirectly by chlorination and subse
quent treatm ent with sodium methoxide (e.g., starch, 
glycogen, tetra-amylose). (2) Méthylation proceeds 
regularly, yielding the fully m ethylated derivative 
(e.g., cellulose, hexa-amylose). Hydrolysis of the 
fully methylated derivatives of both classes gives
2 : 3 : 6 -trimethylglucose. This has a tendency to 
exist in 1 : 4- and 1 : 5-ring modifications, indicating 
th a t the parent substances m ay be structurally 
different. The oxygen ring in starch probably differs 
from th a t in cellulose. Starch and cellulose may be 
polymerides of isomeric anhydrides of a- and 
fi-glucose (1 :4- and 1 : 5-ring, respectively).

H. B u r t o n .
D isso lu tio n  an d  acé ty la tion  of s ta rc h . Y. 

T su z u k i (Bull. Chem. Soc. Japan, 1929, 4 , 153— 156). 
—Besides glycerol, starch is soluble to the extent of 
10% in fused erythritol a t 150— 160°, less easily 
soluble in mannitol a t 180— 190°, and very slightly 
soluble in ethylene glycol a t 190°. In  methyl alcohol 
a t 185° the starch neither swells nor dissolves.

Triacetylstarch is obtained by acétylation with 
acetic anhydride in glycerol solution. This product, 
which is more soluble, less viscous in solution, and has 
a lower specific rotation than  th a t obtained by 
acétylation in zinc chloride solution (this vol., 175), 
has probably suffered some depolymerisation. Un
treated potato starch, dissolved in glycerol containing 
zinc chloride a t 160— 170°, and acetylated by treat
m ent with acetic anhydride a t 70°, yielded a product 

[«]» +164° in chloroform, M  4000—6000. Initial 
dissolution of the starch a t a higher temperature gave 
a triacetyl compound which was further depoly- 
mcriscd, [a]D +146°, M  3200. The polysaccharidcs 
obtained in either case by deacctylation were non- 
reducing and gave a blue colour with iodine.

T. H. M orton.
L ignin . III . D estru c tiv e  d is tilla tio n  oi 

lig n in  fro m  co rn  cobs. M. P h il l ip s  (J. Amer. 
Chem. Soc., 1929, 51, 2420—2426).—The lignins arc 
obtained by the following methods : (a) heating the 
corn cobs with 2 % sodium hydroxide solution under 
pressure and acidifying: the alkaline liquors, (b) pro
longed treatm ent with hydrochloric acid (d15 1-21) at 
the ordinary temperature, and (c) prolonged treatment 
with 72% sulphuric acid a t the ordinary temperature. 
Distillation of lignin a a t 380— 400° under ordinary 
pressure gives aqueous distillate (15-5% of dry, ash- 
free lignin), oil (17-7%), carbon residue (52-2% of 
lignin used), and gas (13-5% by difference). The 
aqueous -distillate contains acetone (0-13%), methyl 
alcohol (1-9%), and acids (as acetic 0-05% ; this small 
value is probably due to deacetylation during the 
alkali treatm ent), whilst the oil consists of acids 
(8 -6 %),,phenols (84%), and hydrocarbons and neutral 
compounds (7-2%). Lignins b and c afford about the 
same amounts of aqueous distillates as a ; these contain 
more acetone and acetic acid but less methyl alcohol 
(probably due to smaller methoxyl contents of b 
and c) than the distillate from a. About one half the 
amount of oil is formed, but the carbon residue 
increases. H. B ur to n .

L ign in  co lo u rin g  m a tte rs .  F. P o dbr eznik  
(Bull. Inst, Pin, 1928, 233—236, 245—250; Chem. 
Zentr., 1929, i, 1212—1213).—A study of the colour 
reactions of lignin. The reaction with alcoholic 
phloroglucinol and hydrochloric acid is not merely a 
chemical reaction, but is concerned with selective 
adsorption. The behaviour of lignin obtained in 
different ways was examined A. A. E l d r id g e .

[P re p a ra tio n  of] d iam in es  an d  am ino-alcohols.
N. P uto c h in  (Trans. Inst. Pure Chem. Reagents, 
Moscow% 1927, No. C, 10—21).—By the use of more 
concentrated sodium hydroxide solution and distill
ation of the liquid to dryness, nearly theoretical 
yields of diamines were obtained by Gabriel’s method 
(A., 188S, 1292). The method is convenient for the 
preparation of primary hydroxyamines, e.g., of 
y-hydroxypropylamine (90% yield) from y-phthal- 
imidopropvl bromide, and of z-hydroxyamylamine,, 
m. p. 26°, b. p. 221—222°, d\~ 0-948S, »£ 1-4618 
(chloroplatinale, m. p. 180°).

Ch em ical  A bstra cts.
B eh av io u r of iso m eric  r-a-b rom oprop iony l- 

n o rv a lin es  an d  r-a lan y ln o rv a lin es  tow ards
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A'-alkali, e rep sin , an d  trypsin -k inase . E.
Ab d e r h a l d e n  and W. Ze iss e t  (Fermentforsch., 
1929,11, 119—125).—Treatm ent of dZ-norvaline witli 
tfZ-a-bromopropionyl bromide and 2Ar-sodium hydr
oxide solution affords two a.-bromopropionylnorvalines,
(A), m. p. 128-5—129-5° after sintering at 126°, and
(B), m. p. 130-5-—131-5° after sintering a t 129°. 
Animation of A  and B  affords the corresponding 
inactive alanylnorvalines (I), m. p. 218—219° with 
darkening after sintering a t 184°, and (II), m. p. 
224—225° (decomp.), respectively. Fission of I  and
II does not occur with trypsin-kinase at pu 8-4 and 
37° or with jV-sodium hydroxide a t 37°. Erepsin 
(pn 7-S) has no action on II , whilst I  undergoes 25% 
hydrolysis. Partial hydrolysis of A  and B  occurs 
with JV-sodium hydroxide; trypsin-kinase [pu 7-8) 
has some action on A  but practically none on B.

H . B u r t o n .
C onstitu tion  of su lp h u r and  n itro g en  com 

pounds d eriv ed  by  su b s titu tio n  of th e  carboxyl 
group. G. O d d o  (Rec. trav. chim., 1929, 48, 875— 
879).—On the basis of his tetragonal mesoliydric form 
of the carboxyl group I  (cf. A., 1907, ii, 15; 1922, ii, 
367), the author discusses the constitution of various 
compounds obtained by substituting the ketonic or 
hydroxylic functions of the carboxyl group by IS or 
•SH, and by INII or -NHR, both separately and 
together in the latter case. These compounds are 
considered to possess the usual formulae only in their 
alkyl derivatives, the free substances having a meso- 
hydric form, e.g., I I , which, by fission in the directions 
(a) and (b) affords normal and iso-alkyl derivatives.

—0  —0  a —
—C ;>H (!•) R--C  <">H (HO R—C h H  (Hi.)

= ° "  - N X 6 - N X 6

In  support, the cases of amidines, hydrazines, and 
hydroxylamino-oximes, the mesoliydrics I I I  (X, X =  
H, NH2, and OH, respectively) of which are sym
metrical and can afford but one product by fission at 
(a) or (6 ), are instanced. C. W. Sh o p f e e .

S y n th e tic  c a rb a m id e  fro m  am m o n ia  and 
ca rb o n  d ioxide. G. A. Y a k o v k in .—-Sec B., 1929, 
707.

C arb am id e  s e r i e s : n itro ca rb am id e , n itro -
b iu re t, and  d icyanic acid. K. C. B la n c h a r d  
(Abst. Theses Mass. Inst. Tech., 1929, No. 4,50—51).— 
Carbamide and monosubstituted carbamidcs may be 
used as a source of cyanic acid or carbylamines, 
respectively, for the preparation of mono- and s-di- 
substituted carbamides, the dry reactants being 
heated together a t 160°, or boiled in aqueous solution. 
Aromatic and aliphatic secondary amines similarly 
give very poor yields of as-disubstituted carbamides. 
The introduction of a nitro-group decreases the 
stability, nitrocarbamide readily breaking down into 
cyanic acid and nitramide, and hence it acts as a 
nitrating agent in concentrated sulphuric acid solution. 
The decomposition is promoted by alkalis but hindered 
by mineral acids. In  aqueous solution nitrocarb
amide reacts with ammonia and amines to yield 
carbamide or its derivatives. In  a similar manner 
nitrobiuret is a source of nascent dicyanic acid which,

in the absence of amines, forms allophanic acid and 
hence, ultimately, carbamide and carbon dioxide, 
whilst it reacts with amines to  yield co-substituted 
biuret derivatives. In  moist alcohol nitrobiuret 
yields allophanic esters and ultimately carbamic 
esters, and in concentrated sulphuric acid the nitro- 
nitrogen is quantitatively evolved. By the applic
ation of these synthetic methods the following new 
compounds have been prepared but are not described : 
s-di-n-am yl-, n -amyl-, ns-di-n-butyl- (jricraie), SLS-p/henyl- 
n -•propyl- (picrate  ; oxalate), a.s-phenyl-n-butyl-carb- 
am ides ; co-n-propijl-, n -butyl-, benzyl-, a-naphthyl-, 
tow'-dimethyl-, diethyl-, di-n-butyl-, phenylethyl-, and 
phenyl-w-propyl-biurets. J . W. B ak er.

P re p a ra tio n  of ethy l p hosph inoace ta te . A. E.
A r b u z o v  and G. C. K ama? (J. Russ. Phys. Chem. 
Soc., 1929, 61, 619—622).—Yields of ethyl phosphino
acetate reaching 95% are obtained by the interaction 
of sodium etlioxide, diethyl phosphate, and ethyl 
chloroacetate in absolute alcoholic solution. In  
other solvents, such as ether or light petroleum, the 
yields are considerably smaller (cf. A ., 1914, i, 651).

R . T r u sz k o w sk i.
S y n th eses  w ith  ethy l ph o sp h in o ace ta te . A . E. 

A r b u z o v  and A . I. R azum ov (J. Russ. Phys. Chem. 
Soc., 1929, 61, 623—628).—Ethyl sodiophosphino- 
acetate is condensed with methyl iodide to yield ethyl 
a - dicthylphosphinoprop ionate, b. p. 127°/5 mm., and 
a-diethylphosphinopropionic acid, which could not be 
distilled without decomposition. These products 
gave on hydrolysis a-phosphinopropionic acid, m. p. 
119—132°. Better yields of the phosphinopropionic 
ester are obtained using the potassium salt of ethyl 
phosphinoacetate in the above reaction, no diethyl- 
phosphinopropionic acid being obtained in this case. 
Ethyl benzyldielhylphosphinoacetate, b. p. 180°/3 rum., 
and benzylpliosphinoacetic acid, m. p. 137—145°, are 
prepared similarly. R. T r u sz k o w sk i.

O rg an ic  add itive  com p o u n d s of ca lc ium  
ch loride  an d  ca lc ium  iodide. F. R . G r e e n b a u m  
(J. Amer. Pharm. Assoc., 1929, 18, 784—789).—The 
following compounds have been prepared according to
G .P . 306,804 (cf. B ., 1918, 636a ) : calcium iodide
additive products with carbamide, m. p. 95°, thio-
carbamide, hexamethylenetetramine, m. p. 180°, 
urethane, tliiosinamine, antipyrine, monoacetylthio- 
carbamide, monoacetylcarbamide, phenylcarbamide, and 
calcium chloride additive products with all the 
above (calcium chloride-'urethane; calcium chloride- 
acetylcarbamide, m. p. 135—140°; calcium chloride- 
thiocarbamide, m. p. 175— 177°). In  the case of 
calcium chloride usually 4 mols. of the base enter 
into the additive combination and with calcium 
iodide 6 mols. The additive compounds are stable 
and less hygroscopic than  either calcium chloride or 
iodide. E. H. S h a r p le s .

A ceto x y m ercu ric  ch loride . F. C. W h itm o r e  
and G. J . L e u c k  (J. Amer. Chem. Soc., 1929, 51, 
2589—2590).—The salt, HgCl2,Hg(OAc)2, described 
by Donk (A., 1907, i, 819) is acetoxymercuric chloride, 
HgCl-OAc. I t  is not possible to mercurate diinetliyl- 
aniline, phenol, or p-cresol with this salt.

H. B u r t o n .
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M an u factu re  of lead  te tra e th y l. H . W. D a u d t . 
—See B., 1929, 709.

N o m en c la tu re  of o rg an ic  com p o u n d s of co m 
p lex  function . A. M. P a t t e r so n  (Rec. trav . chim., 
1929, 48, 1012—1017).—Analysis of the nomen
clature (literature) of 2557 compounds reveals an order 
oE precedence of groups in fairly good agreement with 
the proposals previously made (A., 1918, i, 97).

H . B u r t o n .
C ataly tic  tran sfe re n ce  of h y d ro g e n  b etw een  

o rg an ic  co m pounds. S. A k a b o r i and T. S u z u k i  
(Proc. Imp. Acad. Tokyo', 1929, 5, 255—256; cf. 
Wieland, A ., 1923, i, 167).—By treating a compound 
which is capable of splitting off hydrogen with one 
capable of easy reduction, in presence of an activating 
agent (palladium-black), transference of hydrogen 
takes place from the former to  the latter. Cinnamic 
acid, oleic acid, eugenol, and coumarin when heated 
with tetrahydronaplithalene and palladium give good 
yields of hydrocinnamic acid, stearic acid, hydro- 
eugenol, and hydrocoumarin, respectively. A  mixture 
of tetrahydroquinolinc (1 mol.) and rnaleic acid 
(2 mols.) is converted quantitatively into quinoline 
and succinic acid. Piperidine is not reduced by 
rnaleic acid and palladium bu t gives an almost 
theoretical yield of pyridine with safrole and palladium. 
Tetraliydro/soquinoline is, and tetrahydropapaverine 
is not, reduced by anethole and palladium ; nicotine 
gives small quantities of nicotyrine with these 
reagents. A. A. G o l d b e r g .

S y n th es is  of jsoam ylcyc/opentane. J . McA. 
H a r r is , jun. (J. Amer. Chem. Soc., 1929, 51, 2591).-— 
Magnesium isoamyl bromide converts cycZopentanone 
into 1-isoamylcycZopentanol, b. p. 101°/17 mm., 
d f  0-8S48, nf; 1-4549, dehydrated by means of jj-toluene- 
sulphonic acid to  l-tsoamyl-A^q/dopentene, b. p. 
168—170°/760 mm.,'cZf 0-S010, 1-4467. Catalytic
reduction (platinum-black) of this affords isoamyl- 
ci/cZopentane, b. p. 168—170°/760 mm., d f  0-7S37,

1-4321. H . B u r t o n .

T h e rm a l re ac tio n s  of p u re  o rg an ic  su b stan ces
u n d e r  h ig h  h y d ro g en  p re s su re s . P . H o f m a n n  
and K . L a n g .— See B., 1929, 707.

3 : 4-D ichlorofluorobenzene. G. M. K ra a y  
(Rec. trav. chim., 1929, 48, 1055—1057).—Diazotis- 
ation of 3 : 4-dichloroaniline in  a large excess of 
sulphuric acid and subsequent decomposition with 
boiling hydrofluoric acid (1 litre per mol. of base) 
affords a product which after removal of 3 : 4-dichloro- 
phenol and fractionation has b. p. 170-9—171-4°/762-6 
mm., and contains 90‘6% of 3 : 4-dichlorofluoro- 
benzene. The im purity present is probably o- dichloro- 
benzene. H . B u r t o n .

2 : 5 -D ichlorofluorobenzene an d  o th e r a ro m 
a tic  fluoro -com pounds. T. d e  Cr a u w  (Rec. trav. 
chim., 1929, 48, 1061—1065).—Chlorination of
m-fluoroacetanilide with 1 mol. of chlorine in acetic 
acid solution and hydrolysis of the mixture of products 
obtained with 38% hydrochloric acid affords 4-chloro-
3-jluoroaniline (I), m. p. 61° (acetyl derivative, m. p. 
146°), ‘2-ckloro-5-Jhioroaniline (II). m. p. 26° (acetyl 
derivative, m. p. 91°), and a small am ount of 2  : 4-di- 
chloro-5-fluoroaniline (III), m. p. 67° (aceif/Zderivative,

m. p. 126°, obtained also in 90% yield by dichloriu- 
ation of m-fluoroacetanilide). Replacement of the 
amino-group with chlorine by the usual method gives 
2 : 5-dichlorofluorobenzene, b. p. 168°/760 mm., m. p. 
2°; similarly, I I  yields 3 : 4-dichlorofluorobenzene (cf. 
Ivraay, preceding abstract) and I I I  furnishes 2 : 4 : 5 -  
trichloroftnorobenzcne, m. p. 62°. When these 
chlorofluorobenzenes are treated with sodium metli- 
oxide the fluorine atom is replaced by the hydroxyl 
group, affording the appropriate di- or tri-chloro- 
phenol. H. B ur to n .

R eac tion  betw een  m a g n e s iu m  p heny l b rom ide 
an d  som e am id es  of su lphonic, su lph in ic , and 
su lphen ic  ac ids. H . G il m a n  and C. C. V er n o n  
(Rec. trav. chim., 1929, 48, 745—747).—Under 
ordinary conditions no reaction occurs between 
magnesium phenyl bromide and substituted amides 
of benzene-sulphonic, -sulphinic, and -sulphenic acids. 
Thus p-toluenesulphondiphenylamide in boiling 
anisolc gives 62-5% of unchanged amide, a little 
diphenyl, and much ta r ; di-j)-toluencsulphimide in 
toluene gives 63% of unchanged imide, a little 
diphenyl, and a small amount of a  substance, m. p. 
165°, whilst 8 8 -8 % of unchanged benzenesulphin- 
anilide was recovered from its reaction in ether. 
Benzenesulphendiethylamide (Lecher and Hol- 
schneider, A., 1924, i, 728) in toluene a t 70°, however, 
yields phenyl sulphide (69-4% yield calculated on the 
reacting sulphide) and diethylamirie, 45-5% of the 
amide being recovered unchanged. J . W. B a k e r .

C onjugated  sy s tem s. I. C h lo rin a tio n  of 
p h eny lbu tad iene . I. E. M u s k a t  and K . A. 
H u g g in s  (J. Amer. Chem. Soc., 1929, 51, 2496—2503). 
—Treatm ent of a-phenylbutadiene with chlorine 
(1 mol.) in various solvents and a t —80° to 150° 
affords in all cases the yS-dichloride (I), b. p. 125°/3 
mm. (ozonolysis product benzaldehyde). Treatment 
of I  with aqueous potassium hydroxide a t 90° yields
8-chloro-a-phenylbutadie7ie (II), b. p. 115-5°/3-5 mm., 
m. p. 53°, obtained also when I  is boiled for several 
hours. The action of silver oxide and water on I 
gives y-phenyl-A^-butenoic acid, formed by oxid
ation of the corresponding intermediate aldehyde. 
Further chlorination of I  in chloroform solution yields 
a mixture of stereoisomeric a3yo-tetrachloro-a-phenyl- 
butanes, b. p. 155—166°/7 mm., which on treatment 
with zinc dust (1 mol.) a t the water-bath temperature 
furnishes I, and with 2  mols. gives a-phenylbutadiene. 
Treatm ent of I I  with chlorine (1 mol.) affords ySS-tri- 
cliforo-a.-phenyl-&a-butene, b. p. 140°/5 mm. (ozonolysis 
product benzaldehyde), chlorinated further to
a.$yS8-2}e7itachloro-a.-phenylbutane, b. p. 162°/5 mm. 
Straus’ results (A., 1909, i, 638) on the bromination of 
a-phenylbutadiene are confirmed. H . B u r t o n .

R eac tio n s an d  sp ace  fo rm u la  of diphenyl. 
E. E. T u r n e r  (Rec. trav. chim., 1929, 48, 821— 
825).—The theory of substitution in the diphenyl 
molecule is discussed. The different significance of 
physical and chemical experiments regarding the 
space formula of diphenyl is stressed.

H . B u r t o n .
D irective effects in  th e  d ipheny l an d  fluorene 

se rie s . C. R u iz  (Anal. Asoc. Quim. Argentina, 1928. 
16, 187— 196; cf. this vol., 1063).—The course of
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substitution in diphenyl and fluorene compounds is 
discussed from the point of view of Holleman’s theory. 
In either series substitution takes place according to 
the usual rules in the less stable nucleus, containing 
an activating (o, ^-directing) group. Under vigorous 
conditions the formation of a quinonoid conjugated 
system allows substitution in the second nucleus. 
Further support is given to the conception of fluorene 
as a 2 : 2 '-substituted diphenyl. R. I t . Callo w .

Dicymyl [s-p ;> '-d ito ly ltetram ethylethane]. E. 
Bo edtk er  and R. K e r l o v .—See this vol., 1071.

Phenylindenes. E x ten sio n  of W olff’s reaction  
to the d irec t p re p a ra tio n  of a  h y d rin d en e  fro m  the  
corresponding ketone. C. M o u r e u , C. D u f r a is se , 
and P. Ga g no n  (Compt. rend., 1929, 1 8 9 , 217—218). 
—By the reduction of yy-diphenyl-a-hydrmdone- 
phenylhydrazone (or semicarbazone) with alcoholic 
sodium ethoxide in a sealed tube a t 200° (cf. Wolff, 
A., 1912, i, 988) a good yield of yy-diphenylhydrindene 
is obtained. Best results are obtained by forming 
the sodium ethoxide in  situ, the alcohol being intro
duced in a small separate tube and thus kept out of 
contact with the sodium until after the reaction tube 
is sealed. J . W. B a k e r .

S ynthesis of rneso-alkyl and  m eso-aryl 
an thracene d eriva tives. VI. E. de,B . B a rn e t t  
arid N. F . Goodway (J.C.S., 1929, 1754— 1761).— 
9-Benzhydrylanthrone reacts with the appropriate 
Grignard reagent to yield \Q-benzhydryl-9-methyl-, 
m. p. 216°, IQ-benzhydryl-9-benzyl-, m. p. 181°, and 
(J-phenyl-lO-benzhydryl-, m. p. 222°, -9 :10 -dihydro- 
anthranol-9, These are converted by heating with 
acetic acid containing hydrochloric acid into 10-benz- 
liydryl-9-methyl- and l0-benzhydryl-9-benzyl-, m. p. 
236°, -anthracenes : the phenyl derivative, however, 
could not» be purified. 2-Methyl-9-anthrone (I), 
m. p. 103° (Limpricht, A., 1901, i, 145, gives in. p. 
100°), generally gives only resinous products with the 
Grignard reagent, bu t a poor yield of 2 : 9-dimethyl- 
anthracene (II), m. p. 85°, and a good yield of 9-benzyl- 
2-methylanthracene (III), m. p. 139°, are similarly 
obtained. Treatm ent of I I  with bromine in carbon 
disulphide converts it into 9-bromomethyl-2-methyl- 
anthracene, m. p. 150° (decomp.), which is readily 
converted into the corresponding 9-piperidinomethyl-, 
m. p. 128°, and 9-anilinomethyl-, m. p. 159° (164° on 
remelting), derivatives, and by further action of 
bromine gives \§-brormo-9-bromomethyl-2-me(hylanthr- 
acene, m. p. 190°, which also yields the corresponding
9-piperidinomethyl-, m. p. 167°, and 9-anilindmethyl-, 
m. p. 144°, derivatives. Similar bromination of I I I  
yields 10-bromo-Q-benzyl-2-methylanthracene, m. p. 
164°. By the pyridine-acetic anhydride method I  is 
converted into 2-methyl-9-anthranyl acetate, m. p. 
143°, and by methylation with methyl y-toluene- 
sulphonatc into 2-methyl-Q-anthranyl methyl ether, 
m. p. 77°. Reduction of 2-methylanthraquinone 
either by tin and hydrochloric acid (Padova, A., 1909, 
i, 655) or aluminium powder and concentrated 
sulphuric acid (G.P. 201,542) yields a mixture from 
which, after acetylation, 3-methyl-9-anthranyl acetate, 
m. p. 139°, m ay be separated by fractional crystallis
ation, and is hydrolysed to  ‘¿-meihyl-(.)-avthrone, m. p. 
101°. By reactions similar to  those above this is

converted into 3 : 9-dimethjlanthracene, m. p. 85° 
[9-6ro?/w-derivative (not pure), m. p. 145° (decomp.)] ;
l0-bromo-9-bromomethyl-3-metkylanthracene, in. p. 
186° (9-piperidinom ethyl derivative, m. p. 140°) ;
9-benzyl-'3-methylanthracene, m. p. 101° (10-bromo- 
derivative, m. p. 139°). J . W. B a k e r .

S u lphona tion  of p h en an th ren e . I. N ew  
m onosu lphonate . II . D isu lphonation . L. F .
F i e s e r  (J. Amer. Chem. Soc., 1929, 51, 2460—2470, 
2471—2486).—I. Sulphonation of phenanthrene with 
sulphuric acid (2 mois.) a t 120— 125° for 3 hrs. (cf. 
Werner and others, A., 1902, i, 437 ; Sandqvist, A.,
1912, i, 843) gives optimum yields of phenanthrenc- 
2-sulphonic acid (I) [25% ; p -toluidine salt, m. p. 
291° (corr.)], and -3-sulphonic acid (II) [27%;

?-toluidine salt, m. p. 2 2 2° (corr.)]. Separation of 
and I I  is best effected by conversion first into the 

mixed sodium salts, removal of I  as the insoluble 
barium salt, and purification of I I  through the 
barium and potassium salts. The corresponding 
hydroxyphenanthrenes are readily obtained by fusion 
of the barium salts with potassium hydroxide a t 
290—325°. When sulphonation is carried out a t 60° 
during 3 days, I  (18%), I I  (18%), the 9-sulphonic acid
(III) [13%; j)-toluidine salt, m. p. 235° (corr.)], and 
phenanthrene-1 -sulphonic acid  (IV) [8 % ; p -toluidine 
salt, m. p. 267° (corr.) ; potassium  (V), barium, and 
ferrous salts; methyl ester, m. p. 102°] are obtained; 
these are separable by a process similar to  th a t for
1 and II . The non-isolation of I I I  and IV during 
sulphonation a t 120° is probably because of their 
further sulphonation. Acetylation of the product 
obtained by alkali fusion of a residue from the sulphon
ation a t 60° affords the acetate (VI), m. p. 135—136°, 
of 1-hydroxyphenanthrene (VII), m. p. 157° (corr.) 
[9 : 10-quinone, m. p. 227° (corr.)]. Oxidation of V 
and VI with chromic oxide in acetic acid solution gives 
jw tassium  phenanthrene-9 : 10-quinone-l-sulphonate 
and 1 -acetoxyphenanlhrene-9 : 10-quinone, m. p. 2 0 1 °, 
respectively. When V II is coupled w ith diazotiscel 
sulphanilic acid and the reaction product reduced with 
socuum hyposulphite 4-amino-l-hydroxyphenanthrene 
(hydrochloride; triacetyl derivative, m. p. 143°) 
results. Oxidation of this with chromic oxide and 
dilute sulphuric acid gives phenanthrene-1 : 4-quinone, 
m. p. 155° (corr.), converted by treatm ent with zinc 
dust in presence of acetic anhydride and sodium 
acetate into 1 : A-diacetoxyphenanthrene, m. p. 137— 
138°. Oxidation of this with chromic oxide in acetic 
acid solution a t 40° affords 1 : 4-diacetoxyphcn- 
anthrene-9 : 10-quinone, m. p. 184° (corr.).

II . Treatm ent of potassium phenanthrene-3-sul- 
phonate with sulphuric acid a t 125— 130°, subsequent 
neutralisation of the reaction mixture with potassium 
hydroxide solution, and fusion of the dry, mixed 
potassium salts obtained with potassium hydroxide at 
280—305° affords a mixture of dihydroxyphen- 
anthrenes. Acétylation of this mixture followed by 
fractional crystallisation gives 3 : 6 -, m. p. 124-5° 
(59%), 3 : 8 -, m. p. 186° (corr. ; 0-9%), and 2 : 6 -di- 
acetoxyphenanthrenes, m. p. 122—123° (10%). Simi
larly, potassium phenanthrene-2 -sulphonate yields
2 : 6 - (54%), 2 :7-, m. p. 183-5° (corr. ; 2-1 %), and 2 : 8 - 
diacetoxyphenanthrenes, in. p. 125° (1%). In  both



1172 BRITISH CHEMIC.VL ABSTRACTS.— A.

eases substitution occurs in the 6-, 7-, and 8-positions. 
The following dihydroxyphenanthrm.es, obtained by 
hydrolysis of the diacetates with alcoholic sodium 
hydroxide, arc described : 2 : 6-, m. p. 239° (corr. ; 
dimethyl ether, m. p. 87°); 2 : 7-, m. p. 265° (corr.; 
dimethyl ether, m. p. 167—-168°); 2 :8-, m. p. 205° 
(corr.) ; 3: 6- ,  m. p. 225° (corr. ; dimethyl ether, m. p. 
105°) ; 3 : 8-, m. p. 253° (corr. ; dimethyl ether, m. p. 
117°). Oxidation of the diacetoxyphenanthrenes 
with chromic acid in acetic acid solution yields 2 : 6-, 
m. p. 220—221° (corr.); 2: 7- ,  m. p. 244° (corr.); 
2:8-,* m. p. 223—224° (corr.); 3: 6- ,  m. p. 232° 
(corr.), and 3 : S-diacetoxyphenanthrene-9 : 10-quinones, 
m. p. 221—222° (corr.). 2 : 6- and 3 : G-Dihydroxy- 
phenanthrene-9 : 10-quinones aro also described. 
Oxidation of 3 : Q-dimethoxyphenanthrene-d : 10-quin- 
one, m. p. 241° (corr.), with hydrogen peroxide in 
acetic acid solution a t 60—90° affords a mixture of 
5 : 5 ' -dimethoxydiphenic acid, m. p. 234° (corr.; 
obtained also from diazotiscd 2-amino-4-methoxy- 
bcnzoic acid and cuprous hydroxide), and the lactone, 
m. p. 194° (corr.), of 2-hydroxy-5 : 5'-dimethoxydi- 
phenyl-2'-carboxylic acid. Méthylation of the lactone 
with methyl sulphate in alkaline solution gives 
2 : 5 : 5 '-trimethoxydiphenyl-2'-carboxylic acid, m. p. 
147— 148°, converted by treatm ent with cold sulphuric 
acid into 1 : 4 : G-trimetlioxyfluorenone, m. p. 157°. 
Treatm ent of the above diphenic acid with sulphuric 
acid a t 50° yields 1 : G-dirnethoxyfluorenone-i-carboxylic 
acid, m. p. 303° (corr.), with elimination of carbon 
dioxide [amide, m. p. 268° (corr.)]. Application of 
D im roth’s boroacetic anhydride test (A., 1926, 297) to 
a series of mono-, di-, and tri-hydroxyanthrene-
9 : 10-quinones confirms the observation th a t a colour 
change is usually given only when a hydroxyl group is 
in the l(8)-position. The 3 : 4-dihydroxy-derivative 
gives a colour change probably because of the form
ation of the .^ .q ^>B-OAc grouping. Attem pts to
isolate the disulphonie acids formed during the mono- 
sul phonation of phenanthrene (this vol., 1171) failed. 
No 4- or 5-substitutcd derivative has been isolated 
during the investigations. H. B u r t o n .

P h en y la lly lth io ca rb am id e  a s  a  so lvent. V. P.
S c h is c h o k in  (Ann. Inst. Anal. Phys.-Chim., Leningrad,
1928, 4, 195—224).—Phenylallylthiocarbamide forms 
compounds with chloroform, paraldehyde, trichloro
acetic acid, and acetic anhydride, and probably with 
acetic acid, dibromobenzene, nitrobenzene, ethyl 
alcohol, methyl alcohol, allylthiocarbimide, benzene, 
toluene, and naphthalene, but not with aniline, c-nitro- 
aniline, or diphcnylamine. The heat of fusion of 
phenylallylthiocarbamidc is computed to be 6400— 
6960 g.-cal. per mol. The internal pressure of phenyl
allylthiocarbamide must be near to th a t of aniline, and 
of allylthiocarbimide to th a t of nitrobenzene.

Ch e m ic a l  A b s t r a c t s .
D eriva tives of 1 : l '-d in a p h th y l. A. C o r b e l - 

l i n i  and E. D e b e n e d e t t i  (Gazzetta, 1929, 59, 391—- 
399).—Both the 2 : 2'- and 1 : l'-positions have been 
assigned to the linking in di-a-naphthol (cf. W ill
st ii tier and Schuler, A., 192S, 408 ; Goldschmidt and 
Wcssbecher, ibid., 409 ; Zinke and Schöpfer, A., 1924, 
i, 1081). Further evidence has now been obtained for

the latter view. When naphthidine is diazotised in 
suspension in dilute sulphuric acid and the solution 
decomposed by heating after the addition of carb
amide, a product is obtained which cannot be purified 
but yields when m ethylated with methyl sulphate 
4 : 4'-dimethoxy-l : l'-dinaphthyl, m. p. 252°, 
identical with the methylation product of di-a- 
naphthol obtained by other methods. By Sandnieyer’s 
reaction 4 : i'-dichloro-1 : V-dinaplitliol, m. p. 215-5— 
216°, and 4 : 4'-dibromo-l : l'-dinaphthyl, in. p. 
217-5° (lit. 215°), are obtained from naphthidine. The 
formation of naphthacarbazole by the action of acid 
on the diamino-compound in the preparation of
2 : 2 '-diamino-l : l'-dinaphthyl from Pfi-azonaphthol 
is confirmed. By a Sandmeyer reaction 2 : 2'-di- 
amino-1 : l'-dinaphthyl yields 2 : 2 '-dichloro-l : l'-di
naphthyl, in. p. 151— 152°. Decomposition of the 
diazonium sulphate yields a substance, m. p. about 
250—252°, of acid properties, and not the expected 
dinaphthol. R. K. Callow.

D eriva tives of 2 : 5 -  dibrom onitrobenzene.
L. C. R a ifo rd  and B. C. B ren  (J. Amer. Cliem. Soc., 
1929, 5 1 , 2539— 2541).— Reduction of 2 : 5 : 2 ' : 5'- 
tetrabrcmioazobenzene, m. p. 247° (corresponding azoxy- 
derivative, m. p. 217°), with stannous chloride and 
hydrochloric acid gives a 42% yield of 2 : 5-dibromo- 
aniline (I). The diazonium  chloride (II), decomp, 
explosively above 117°, from I  is reduced by stannous 
chloride and alcoholic hydrochloric acid to I, and 
when boiled with water does not yield a phenol. 
P-Naphthol and I I  yield a dye, C16H 10ON2Br2, whilst 
with aniline the corresponding diazoaminobenzm, 
m. p. 185°, results. Rearrangement of this into flic 
aminoazo-derivative is not possible. 4-Bromo-2-nitro- 
anisole gives on alkaline reduction 5 : 5 '-dibrom-
2 : 2'-dimethoxy-azoxy- and -azo-benzenes, m. p. 121° 
and 238°, respectively. 5 : 5 '-Dibro?no-2‘: 2 '-dimeth- 
oxyhydrazobenzene, m. p. 120— 121°, is converted by 
the usual method into 5 : o'-dibromo-2 : 2'-dimethoxij- 
benzidine, m. p. 168° (dibenzoyl derivative, m. p. 274°; 
dye from (3-naphthol). 5 : 5 '-Dibrorno-2 : 2 '-diethoxij- 
hydrazobenzene has m. p. 171— 172°. H. B urton.

F o rm a tio n  of m ix ed  azo -deriva tives corre
sp o n d in g  w ith  alky lacety lacetones. G. F a v r e i ,  
(Compt. rend., 1929,1 8 9 , 335—337).—The interaction 
of diazonium hydroxides and alkylacetylacetones 
under slightly modified conditions yields mixed azo- 
compounds which are the intermediate stages in the 
formation of monophenylhydrazones of a-diketones 
(A., 1901, i, 167). p-Chloroaniline is diazotiscd in 
hydrochloric acid and the solution treated with excess 
of sodium acetate and with precipitated calcium 
carbonate until only half an equivalent of acetic acid 
remains free. y-Ethylacetylacetone in ethereal solu
tion is then added. y-j>-Chlorobenzeneazo-y-ethylacdijl- 
acetone, m. p. 34— 35°, separates. The p -broino- 
compound, m. p. 73—74°, p-?i!iro-compound, m. p. 
76°, and y-ip-nilrobeiize?ieazo-y-metkylacetylaceione, m. p. 
79°, are obtained similarly. When the azo-compounds 
are reduced, the aniline is obtained, and when warmed 
with water, acetic acid and the monophenylhydrazone 
of the diketone are formed. R. K. C a l l o w .

A ddition  reac tio n s  of azod icarboxy lic  esters. 
R . Stoll£  and W. R eic h e r t  (J. pr. Chem., 1929,
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[ii], 1 23 , 74—81; cf. A., 1924, i, 1002; 1925, i, 1469). 
—p-Cymene and methyl azodicarboxylate condense 
in the presence of concentrated sulphuric acid or of 
dry hydrogen chloride and a trace of iodine to yield 
methyl 2 : 5-dihydrazino-p-cyme7?.e-NlS!'N''N'"-/elra- 
carboxylate, m. p. 2 2 0°, reduccd by acetic andhydriodic 
acids to 2 : 5-diamino-?:>-cymene; ethyl azodicarb- 
oxylatc similarly affords the corresponding'ethyl ester, 
m. p. 192°. Phenetole and methyl or ethyl azodi- 
carboxylatc furnish methyl and ethyl p -hydrazino- 
phenetole-TSN'-dicarboxylate, m. p. 135° and 81°, 
respective]}', reduced by acetic and hydriodic acids to 
/)-aminophcnol; anisole yields methyl p-liydrazino- 
anisolc-TSN'-dicarboxylate, in. p. 99°. Indenc con
denses with m ethyl or ethyl azodicarboxylate in the 
presence of dry hydrogen chloride; the condensing 
agent also reacts with the indene, affording derivatives 
of 1-chlorohydrindene, which, since addition of azo- 
dicarboxylic esters to saturated compounds has not 
yet been observed, are considered to be methyl and 
ethyl l-chloro-6- or -1-hydrazinohydrindene-l^W-dicarb
oxylate, m. p. 138° and 111°, respectively. Tetra- 
hydronaphthalene condenses with methyl or ethyl 
azodicarboxylate when heated in a sealed tube, giving 
products which, by analogy with those obtained from 
toluene and bromobenzene (A., 1924, i, 881), are 
formulated as methyl and ethyl 3-hydrazino-o : 6 : 7 : 8 - 
ietrahydronaphthalene-~N~N'-dicarboxylate, m. p. 136° 
and 106°, respectively. C. W. S h o p p e e .

T h e rm a l d ecom position  of azodibenzoyl and 
m ethy l azod icarboxy la te . R . S to lls and W. 
R eic h er t  (J. pr. Chem., 1929, [ii], 123, 82—84; cf. 
A., 1912, i, 225).—The thermal decomposition of 
azodibenzoyl in high-boiling media such as dcca- and 
tetra-hydronaphthalene and naphthalene has been 
investigated; 50% of the theoretical amount of
nitrogen is evolved, with the production of diphcnyl- 
furodiazole and benzoic anhydride. The formation 
of these products is considered to be due to the 
intermediate production of “ tetrabenzoylhydrazine,” 
CPhBzIN-NiCPhBz, which has been shown by Stolid 
and Benrath (A., 1904, i, 935) to yield them by thermal 
decomposition. A scheme to explain the formation 
of di- and tri-benzoylhydrazine, which have been 
found in small quantity  by Stolid and Benrath (Joe. cit.), 
by the action of water, is suggested.

Methyl azodicarboxylate is more stable than azo
dibenzoyl, and exhibits no decomposition when heated 
in decahydronaphthalene (188°); in tetrahydro- 
naphthalene no decomposition occurs, but addition of 
the ester to the medium affords a compound of m . p. 136° 
(cf. preceding abstract). When heated in naphthalene 
(218°) for a long period, methyl azodicarboxylate 
evolves 65—70% of its nitrogen, giving, as the main 
decomposition products, carbon monoxide, and methyl 
carbonate and oxalate. C. W. S h o p p e e .

A m ino-oxidation . X II. H ydrazyls. ¡3-Benz- 
oyl-ota-diarylhydrazyls. S. G o l d s c h m i d t  and J . 
B ad er (Annalen, 1929, 473, 137— 162).—Treatment 
of benzoylazo-p-bi'omobenzeno with copper chloride 
in alcoholic solution affords benzoic acid, ^-chloro- 
bromobenzene, and (3-benzoyl-a<x.-di-p-bromi>phenyl- 
hydrazine, m. p. 235°, formed also by the action of

copper acetate on prbenzoyl-;p-bromophenylhy3r- 
azine in boiling alcoholic solution. Similar treatm ent 
of fi-benzoyl-p-anisylhydrazine, m. p. 139— 140°, gives 
(i-benzoyl-a.o:-di-p-anisylhydraziiie, m. p. 228°. [i-Benz- 
oyl-v.v.-di-p-nitrophenylhydrazine has m. p. 276°. 
P-Benzoyl-aa-diphenylhydrazine is obtained by the 
action of copper acetate on benzoylphenylhydrazine 
in alcoholic solution ; in presence of benzenediazonium 
chloride or phenylhydrazine hydrochloride the yield 
is improved. The mechanism of the formation of 
(3-benzoyl-aa-diarylhydrazines from benzoylaryl- 
hydrazines is : NHR-NHBz NRiNBz
Bz-OH+NRINH ox|,iatl°n [NR-NjX NUR*-lin* 
NRiN-NR-NHBz— -> N2+NR.,-NHBz (cf. Tafel, 
A., 1892, i, 710; Gattermann, ibid., 843). Mixed 
(3-bcnzoyldiarylhydrazines are prepared by the action 
of copper acetate on an alcoholic solution of a benzoyl- 
arylhydrazine and aryl hydrazine hydrochloride. 
Using phenylhydrazine hydrochloride and the appro
priate p-benzoylarylhydrazinc the following were 
prepared : P-benzoyl-oL-phenyl-cn-p-bromophenyl-, m. p. 
198— 199°; (i-ben zoyl -a-phenyl - a-p - anisyl- (readily 
oxidised in solution); $-benzoyl-a-phcnyl-a-p-tolyl-, 
m. p. 171— 172°, and $-benzoyl-a.-phenyl-a.-p-nilro- 
phenyl-hydrazines, m. p. 172— 173°. Oxidation of the 
above diarylhydrazines with potassium ferricyanide 
in presence of alcoholic sodium methoxide or occasion
ally with lead dioxide affords solutions of the corre
sponding tctrazans, which after purification are used 
to determine the equilibrium tetrazan-hydrazyl. At 
—80° to —50° the equilibrium point is reached much 
more slowly than a t —18°. The equilibrium con
stant is smallest for the di-^p-nitrophenyl derivative,, 
and increases in the following order : di-p-nitrophenyl, 
phenyl-p-nitrophenyl, di-jp-bromophenyl, phenyl-^- 
bromophenyl, diphenyl, phenvl-/>-tolyl, di-jj-tolyl, 
phenyl-^j-anisyl, di-^-anisyl (wholly dissociated in 
acetone). The introduction of positive groups in the 
para  positions causes an increase in the dissociation; 
negative groups cause a decrease. The heat of 
dissociation of the tetrazan N-N linking varies from 
5500 to 10,500 g.-cal. for dibcnzoyltetraphenyltetrazan 
in chloroform or toluene. For the series studied the 
values vary from 5200 to 18,100 g.-cal. (extremelimits), 
and an increased degree of dissociation corresponds 
with a decrease in the heat of dissociation.

H. B u r t o n .
V apour-phase  h y d ro ly sis  of cb loro- and  b ro m o 

benzene. L. C h a l k l e y , jun. (J. Amer. Chem. Soc., 
1929, 5 1 , 2489-—2495).—When chloro- or bromo
benzene vapour mixed with steam is passed over 
silica gel a t 500—600° under ordinary pressure 
varying amounts of phenol, hydrogen chloride, and 
diphenyl ether are produced. The amount of hydro
lysis increases with decrease in the rate of flow of the 
reaction mixture. Poisoning of the catalyst occurs, 
but reactivation takes place when it is heated in air or 
oxygen. Other catalysts are titanium, zirconium, 
aluminium, thorium, and tungsten (blue) oxides. 
Kaolin has practically no action. Silica gel and 
titanium  oxide are the most active catalysts used.

H. B u r t o n .
T rich lo ro - and  h ig h e r ch lo ro -pheno ls a n d  th e ir  

e lec trica l conductiv ity  in  w a te r . G. J . T ie s s e n s
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(Rec. trav. chim., 1929, 4 8 ,  1066— 1068).—2 : 3 : 6 - 
Trichloroplienol, m. p. 58°, is obtained in about 15% 
yield when the corresponding diazonium salt is 
decomposed with a boiling solution of copper and 
sodium sulphates. The relative conductivities 
(¿X lO 10) of dilute aqueous solutions of the various 
chlorophenols used, a t 25°, are : 2 : 4-dichloro-, 310;
2 : 3 : 4-triehloro-, m. p. 83-5°, 252; 3 : 4 : 5-tri-
chloro-, m. p. 101°, 45; 2 : 3 : 6 -trichloro-, 7360; 
2 : 3 :  5-trichloro-, m. p. 62°, 500 ; 2 : 4 :  5-trichloro-, 
m. p. 6S°j 430; 2 : 4 :  6 -trichloro-, m. p. 69°, 3900; 
2 : 3 : 4 :  5-tetrachloro-, m. p. 116°, 1100; 2 : 3 : 4 : 6 - 
tetrachloro-, m. p. 70°, 42,000; 2 :3  : 5 : 6 -tetrachloro-, 
m. p. 115°, 33,000; pentachloro-, m. p. 144°, 55,000. 
The presence of chlorine atoms in the two ortho 
positions causes a marked increase in the acidity. The 
conversion of an amine into a phenol does not appear 
to  depend on the basicity of the amine. Many of the 
above chlorophenols are new and details of their 
preparation are to  be published later.

H .  B u r t o n .
S y n th es is  in  d ipheny l e th e r  sei’ies. I. S im p le  

d eriv a tiv es . C. M. S u t e r  (J. Amer. Chem. Soc., 
1929, 51, 2581—2585).—Nitration of diphenyl ether 
with a mixture of nitric (d 1-52) and acetic acids in 
acetic anlwdride solution a t  25—30° gives an 8 6 % 
yield of a m ixture of the 2- and 4-nitro-derivatives. 
Separation of the 4-nitro-derivative by keeping the 
mixture a t 0 ° is incomplete, but when the remaining 
m ixture is reduced by zinc and calcium chloride in 
aqueous-alcoholic solution the resulting amines are 
readily separated owing to the insolubility of the 
4-amino-sulphate in water. The original mixture of 

•nitro-compounds contains 54% of the 4-derivative.
2-Acetamidodiphenyl ether has m. p. 81.° Bromin- 
ation of 4-nitrodiphenyl ether in carbon tetrachloride 
solution affords the 4'-bromo-derivative, reduced by 
iron powder and alcoholic hydrochloric acid to 
4-bromo-4'-aminodiphenyl ether, m. p. 109° (cf. Le 
Fevre, Saunders, and Turner, A., 1927, 660) [acetyl 
derivative, m. p. 162—163° (corr.), obtained also by 
bromination of 4-acetamidodiphenyl ether]. Bromin- 
ation of diphenyl ether in carbon tetrachloride solu
tion with an equimolecular quantity  of bromine 
gives 47% of the  4-bromo-derivative, together 
with unchanged material, dibromo- and polybromo- 
(traces) compounds. 2-Cyano-, b. p. 188° (corr.)/14 
mm., and 4-cyano-diphenyl ethers, b. p. 187— 188° 
(corr.)/14 mm., m. p. 47°, are hydrolysed to  the 
corresponding carboxylic acids. H .  B u r t o n .

Influence of s tru c tu re  on th e  b re a k in g  b y  h e a t 
of th e  ca rb o n -o x y g en  lin k in g  in  c e rta in  e th e rs .
R. C. Y o u n g  (Abst. Theses Mass. Inst. Tech., 1929, No.
4, 60—64).—By the action of ether on the molecular 
compound of triphenylmethyl chloride and aluminium 
chloride an 80—90% yield of triphenylm ethane is 
obtained : CPh3C l+ E t,0  — > E tC l+ C Ph3- 0 E t— > 
CHPhj+Me-CHO, since the intermediate triphenyl
methyl ethyl ether reacts with aluminium chloride in 
ether solution to yield triphenylmethane and in carbon 
disulphide to  yield triphenylmethyl chloride. The 
latter reaction is proved to  be represented by 
2CPh3-OEt +  2A1C13 — > CPh3Cl +  CPh3Cl,AlCl3 +  
Al(OEt)2Cl, decomposition of the product with ice

giving a quantitative yield of triphenylmethyl 
chloride. Similarly, the action of ether o il the 
molecular compound of dichlorodiphcnylmethane and 
aluminium chloride gives an 80% yield of benzo- 
phenone. By the action of the sodium derivatives of 
various alcohols on triphenylm ethyl chloride a series 
of triphenylmethyl ethers has been prepared and their 
relative thermal stabilities have been compared, the 
temperatures of decomposition into triphenylmethane 
and an aldehyde or ketone being as follows : triphenyl
methyl m ethyl ether, m. p. 81—81-8°, 262°; ethyl, 
m. p. 80-3—81-1°, 242°; ?i-propyl, m. p. 103-0—
104-0°, 230°; isopropyl, m. p. 112-1— 113-1°, 220°; 
n-butyl, 239°; see.-butyl, 216°; iso butyl, 228°; isoamyl, 
237°; benzyl, 226°; fi-phenylethyl, m. p. 87-1—87-8°, 
236°. The corresponding velocity coefficients for the 
reaction between the corresponding alcohol and 
j5-nitrobenzoyl chloride are, respectively, 0-184, 
0-085, 0-066, 0-074, 0-010, 0-0074, 0-031, 0-073, 0-017, 
and 0-040. Thus, in general, the greater is the reaction 
velocity the greater is the stability of the corresponding 
triphenylmethyl ether. Substitution of a methyl 
group in the jj-position of the phenyl radicals decreases 
the thermal stability of the ether, tritolylmethyl ethyl 
ether decomposing a t  224°. The lowering in the m. p. 
of these ethers caused by heating a t 193° and 215° for 
1 hr. is smaller the greater is the stability of the ether. 
Catalysts such as ferric chloride or aluminium oxide 
lower the decomposition tem perature considerably. 
Interaction of sodium acetate or benzoate with tri
phenylmethyl chloride in acetic anhydride yields the 
corresponding acetate or benzoate, both of which are 
decomposed with ferric chloride to  yield triphenyl- 
carbinol. Thermal decomposition of the acetate 
(228°) yields triphenylmethylcarbinol, triphenyl
methane, and acetic acid. J . W. B a k e r .

K etones an d  ac id s  co n ta in in g  th e  alkoxy-group.
S . S a b e t a y  (Bull. S o c . chim., 1929, fiv], 4 5 ,  534—540). 
—Improved yields of tetrahydro- [3-naphthoxyacetone, 
b. p. 154— 155°/5 mm., m. p. 37-5° (semicarbazone, 
m. p. 172°), are obtained from chloroacetone and ar- 
tetrahydro-[3-naphthol in presence of porphyrised 
copper and 1 mol. of potassium hydroxide (cf. Thoms 
and Kross, A., 1927, 659). p-tert.-Butylphenoxy■ 
acetone, b. p. 131°/5 mm., ri$ 1-5085 {semicarbazone, 
in. p. 164°), from Tp-tevt.-butylphenol, m. p. 96°, and 
2?-tolyl phenoxymethyl ketone, m. p. 73°, b. p. 181— 
184°/4 mm., are readily obtained by  the same method, 
bu t sodium (3-phenylethoxide does not condense with 
chloroacetone in this way or in presence of xylene or 
with the chloroacetal, CMe(OEt)2-CH2Cl. ^¡-Phenyl- 
ethoxy acetone, b. p. 120°/5 mm., rif} 1-5035, da 1-028, 
is obtained from magnesium methyl iodide and methyl 
$-plienylethoxyacetate, b. p. 133°/6 mm., 1-5025, 
d191-085, prepared by converting [3-phenylethyl chloro- 
formate (A., 1928, 1130) into ¡3-phenyletlioxyaceto- 
nitrile, b. p. 125— 126°/5mm., w“  1-5105, dr“ 1-046, and 
hydrolysing with hydrogen chloride in cold absolute 
m ethyl alcohol. [i-Phenylethoxyacetic acid has m. p. 
45—46°, b. p .  171°/6 mm., -h f 1-5211. n -Octyloxy- 
acetonitrile, b. p. 106°/5 mm., n\] 1-4308, da 0-8767, 
n-octyloxyacetic acid, m. p. 17°, b. p. 155— 156°/7 mm., 
7i\3, 1-4433, dvi 0-9627 (isobutyl ester, b. p. 140°/5 mm., 
«1? 1-4312), and n -octyloxyacetone, b. p. 106°/6 mm.,
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»¡) 1-4325, d'3 0-8791, are similarly obtained from 
n-octyl chloroformate, b. p. 84—85°/5 mm., w“ 1-441 S.

R .  B r ig h t m a n .
O xidation of m -xy lorcino l. J . F. W a l k e r  (Abst. 

Theses Mass. Inst. Tech., 1929, No. 4, 58—60).— 
Oxidation of m-xylorcinol (I) ( 4 : 6 -dihydroxy-m- 
xylene) with ferric chloride effects combination of 
two nuclei in the 5-position to  yield first crystall
ine dinietaxylorcinol (II) ( 2 : 6 : 2 ' :  6 '-tetrahydroxy- 
3 : 5 : 3 ' :  5'-tetrametliyldiphenyl), m. p. 242—243° 
(slight decomp.) (tetra-acetate, m. p. 158°), which is 
converted by bromine in chloroform into a substance, 
CjgHjfjOoBro, m. p. 244—247° (decomp.). Further 
oxidation of I  converts it into a green precipitate, 
possibly the diplienylyl ether,
fC0HMe2(OH)2,CnMe2(OH)2]2O, charring above 250°. 
Bromination of I  in chloroform solution converts it 
into the 5( ?)-&romo-derivative, m. p. 119—1209, 
which readily loses hydrogen bromide when gently 
heated with a trace of sulphuric acid, forming a 
brilliant red melt, and is oxidised by ferric chloride 
in aqueous solution to  give first a violet coloration 
and then a white precipitate from which a crystalline 
substance, charring above 265°, is isolated.

J .  W . B a k e r .
p - 2 : 4  : 5 - T rim eth o x y p h en y le th y lam in e . M. 

J a n s e n  (Chem. Weekblad, 1929, 26, 421—422).— 
This compound, isomeric with mescaline, the 3 : 4 : 5 -  
derivative, which has powerful physiological pro
perties, has been prepared by condensing nitro- 
methane and 2 : 4 :  5-trimethoxybenzaldehyde, and 
reducing the nitrostyrene. I ts  chemical behaviour 
is similar to th a t of mescaline. S. I. L e v y .

F o rm a tio n  of ru b re n e  fro m  com pounds n o t 
con tain ing  ch lo rine . J . R o b i n  (Compt. rend., 
1929, 189, 337—339).—Rubrene cannot be obtained 
from diphenylphenylacetylenylcarbinol by the action 
of heat alone or with dehydrating agents. When it 
is obtained by heating the carbinol in presence of 
hydrochloric acid, or the hydrochloride of the corre
sponding amine, the chloride is a possible intermediate 
stage. However, when the acetate, propionate, 
butyrate, or benzoate of the carbinol is heated, rubrene 
is obtained in successively less violent decompositions 
and in decreasing yield, accompanied by increasing 
amounts of a yellow hydrocarbon, m. p. 245°. The 
methyl or ethyl ether of the carbinol also yields 
rubrene when heated under carefully controlled con
ditions. The action of alcohol on the compound 
C42H29C1 (Moureu, Dufraisse, and Robin, this vol., 
922) yields a chlorine-free compound, m. p. 214—215°, 
which yields rubrene when heated. R. K. Ca l l o w .

P ro d u c tio n  of p inaco ls  in  th e  reac tion  betw een 
a carboxylic  e s te r  an d  a  G rig n a rd  reag en t. H. H. 
Hatt (J.C.S., 1929, 1623—1632).—Attempts have 
been made to  improve the small yields of benz- 
pinacol previously obtained (A., 1927, 558) by inter
action of methyl benzoate and magnesium phenyl 
bromide, by  using larger quantities of magnesium and 
magnesium iodide. The production of pinacols in 
reactions of the foregoing type is assumed to be due 
to the reduction of the corresponding ketone, formed 
as an intermediate, by magnesium and magnesium 
iodide through the metal ketyl, RR'CO . . . Jig, or the

halogenomagnesium pinacolate, fOMgl-CRR'-]., (I) 
(cf. Gomberg and Bachmann, A., 1927, 245); when 
the. above reaction was conducted in the presence of 
sufficient magnesium and magnesium iodide to give a 
theoretical yield of I  (R and R '= P h ), no benzpinacol 
could be isolated. Similarly, the yield of the pinacol 
obtained from ethyl o-chlorobenzoatc and magnesium 
phenyl bromide fell from 27 to  5%. Experiments 
indicated the primary production of I, which might 
immediately be converted into I I  (cf. Schlenk, A.,
1914, i, 396) : 2RR'-C-OMgI 2RR'Q(MgI)-OMgIMgi,
(I I) ; no evidence of the formation of I I  (R and R '= P h ) 
was obtained when benzophenone was shaken for long 
periods with excess of magnesium and magnesium 
iodide in ether-benzene solution. An ethereal solu
tion of I  (R and R'== Ph) showed no special reactivity 
toward methyl benzoate, magnesium phenyl bromide, 
or bromobenzenc in the presence of magnesium and 
magnesium iodide. The optimum quantity of magnes
ium iodide is about 1 0% of theory, affording in the 
case of ethyl o-toluate and magnesium phenyl bromide 
a 45% yield of the corresponding pinacol. The effect 
of substituents in the benzene nuclei of the ester and 
of the Grignard reagent on the yield of pinacol has 
been studied under standard conditions. o-Sub- 
stituted esters favour the production of pinacols; 
no pinacol is formed, however, if both ester and 
Grignard reagent contain o-substituents, although 
ethyl o-toluate and magnesium o-tolyl bromide in the 
absence of magnesium give a 6 6 % yield of di-o-tolyl 
ketone, m. p. 70-5°, which reacts in ether-benzene 
solution with magnesium and magnesium iodide to 
form the iodomagnesium pinacolate, hydrolysis of 
which yields 25% of di-o-tolylcarbinol.

Ethyl a-naphthoate and magnesium phenyl bromide 
afford diphenyl-a-naphthylcarbinol (2 2 %) and di- 
phenyldi-a-naphthylpinacol, m. p. 199°; the latter 
appears to be the second form, m. p. 20 0°, described by 
Bachmann and Shankland (this vol., 316; cf. Cohen 
and Montagne, A., 1919, i, 210). Methyl o-anisate 
and magnesium phenyl bromide furnish a 52% yield 
of diphenyl-o-anisylcarbinol as the sole product. 
E thyl o-bromobenzoate and magnesium phenyl 
bromideafford a 5% yield of o-bromotriphenylcarbinol, 
isolated as o-bromotriphenylchloromethane, and 9% 
of 3-2 : 2'-dibromobenzpinacol, m. p. 166° (cf. Koopal,
A., 1915, i, 693); in another experiment both the 
pinacol and o-bromotriphenylcarbinol were isolated, 
together with o-bromotriphenylmethane. Ethyl 
o-chlorobenzoate and magnesium phenyl bromide 
yield 27% of s-2 : 2 '-dichlorobenzpinacol, a-form (III), 
m. p. 164° (decomp.), affording by rearrangement
o-chlorophenyl 2 : 2 ' :  2 "-trichlorotriphenylmelhyl ketone, 
m. p. 139-5— 140-5° [$-form (IV), m. p. 181°; cf. 
Koopal, loc. cit.], and 31% of o-ehlorotriphenyl- 
carbinol; treatm ent of I I I  •with hot alcoholic potass
ium hydroxide followed by reduction with zinc in the 
same medium gave o-chlorodiphenylcarbinol. E thyl
o-toluate and magnesium p-tolyl bromide afforded 
a 52% yield of di-p-tclyldi-o-tolylpinacol, m. p. 174° 
(decomp.), reduced by zinc and alcoholic potassium 
hydroxide to  p-tolyl-o-tolylcarbinol, m. p. 61—61-5°, 
and 6 % of di-p-tolyl-o-tolylcarbinol isolated as dt-p- 
tolyl-o-tolylchloromethane, m. p. 106°, together with



1176 BRITISH CHEMICAL ABSTRACTS.— A.

some di-p-tolyl. E thyl o-toluate and magnesium 
phenyl bromide gave a 23% yield of diphenyl-o-tolyl- 
carbinol and 40% of diphenyldi-o-tolylpinaeol; the 
latter by treatm ent with boiling glacial acetic acid 
and iodine afforded o-ioluoyldiphenyl-o-tolylmethaiie, 
m. p. 129°, hydrolysed by 10% alcoholic potassium 
hydroxide to o-toluic acid and diphenyl-o-tolyl- 
m ethane; in a similar experiment a substance, 
C28H240  (probably an isomeric o-toluoyldiphenyl-o- 
tolylmethane), m. p. 93-5—94-5° (compound, +  lE tO H , 
m. p. 93-5—94-5°), was obtained, which passed into 
the isomeride, m. p. 129°, on keeping.

Reduction of o-chlorobenzophenone with zinc and 
glacial acetic acid a t 50° affords both the pinacols I I I  
and IV ; a t 15° the yields are slightly improved. 
Reduction with magnesium and magnesium iodide in 
benzene a t 15° yields III , IV, and a third substance 
(V), m. p. ISO0, the yield of which is increased by 
raising the tem perature of reduction. Magnesium 
phenyl bromide in benzene solution a t 15° in an atm o
sphere of nitrogen partly  converts IV into I I I ; if the 
reaction is conducted under reflux, V is also obtained. 
I t  is suggested th a t the isomeric pinacols are meso- and 
racemic forms, and their production in the above 
reactions, and the transformation of one form into the 
other, are discussed. C. W. Sh o p p e e .

A ction  of th e  h a logen  ac ids on acety lenic 
g lycols. V. A ction of h y d ro g en  iodide on 
te trap h en y lb u tin en ed io l. J .  S a lk i n d  and A. 
K r u g l o v  (J . Russ. Phys. Chem Soc., 1929, 6 1 , 803— 
814).—The products of reaction of hydrogen iodide 
and tetraphenylbutinenediol are not analogous to 
those with other aromatic glycols, since the cyclic 
iodo-oxide is obtained only with difficulty, and only 
hydrocarbons can be isolated, instead of di-iodo- 
derivatives. Dilute aqueous hydriodic acid and the 
glycol yield 3-iodo-2 : 2 ' : 5 : ~>'-tetraphenyl'dihydro- 
Juran, m. p. 139— 140°, together with small quantities 
of aaSS-tetraphenylbutatriene, m. p. 235°. If the 
hydriodic acid is more concentrated, this hydrocarbon 
is the main product, although a certain quantity  of 
1 : 10 : 10-triphenylbenzofulvene, m. p. 205—206°, is 
also obtained. W ith saturated solutions of hydrogen 
iodide in water or glacial acetic acid, the yield of
1 : 10 : 10-triphenylbenzofulvene is greatly increased, 
and traces of aa88-tetraphenyl-A“v.butadiene, m. p. 
201—202°, are also obtained. M. Zv e g in t z o v .

Z ym ostero l. H. P e n e a u  and G. T a n r e t  (J. 
Pharm. Chim., 1929, [viii], 1 0 , 193—195).—See this 
vol., 809.

M ech an ism  of th e  azide re a rra n g e m e n t. G.
P o w ell  (J . Amer. Chem. Soc., 1929, 5 1 , 2436— 2439). 
—An attem pt has been made to  obtain evidence of the 
intermediate formation of the univalent nitrogen 
postulate, R -G O N < (I), in the change R-CO-N3 — >
I — >- R-NCO. Benzoyl azide decomposes in boiling 
benzene solution in presence of triphenylmethyl to 
nitrogen and pheriylcarbimide. No compound of the 
type R 'CO 'KR', is formed, indicating the non
reactivity of I. Acid chlorides and potassium azide 
react in aqueous acetone, giving almost theoretical 
yields of the acid azides. Dibenzylacetyl azide, m. p. 
52—-53°, decomposes on keeping into dibenzylmethyl- 
carbimide (ethyl dibenzyhnethylaminoformate, m, p.

106— 107°, and phenyld.ibenzylmethylcarbamide, m. p. 
153—154°, are prepared by the action of alcohol and 
aniline, respectively). When methyl 2-phenylquinol- 
ine-4-carboxylate is treated with hydroxylamine in 
presence of methyl-alcoholic sodium methoxido 
2-phenylquinolyl-A-forniliydroxamic acid, m. p. 155— 
156° (decomp.) (copper and silver salts; ' benzoyl 
derivative, m. p. 150—-151°, obtained by the action of 
benzoyl chloride on the sodium salt), results.

H . B u r t o n .
S tru c tu re  of benzene. N. M . M a x im  (Bui. Soc. 

Chim. Romania, 1929, 11, 29—36).—The action of 
diethylamine on the three isomeric toluoyl chlorides 
gave o-toludiethylamide,, b. p. 160°/24 mm. d f  0-998,

1 -51951; m -toludiethylamide, b. p. 160°/19 mm., 
d f  0-996, nf, 1-52175; and p -ioludiethylamide, b. p. 
163°/17 mm., d f  0-990, nf, 1-52515. The exaltations 
of refraction and dispersion increase progressively in 
the order o, m; p, as observed by Auwers with other 
derivatives of the toluie acids, and a similar explan
ation to th a t of Auwers, based on the Kekuld benzene 
formula and conjugation, is accepted.

A. A. G o ldberg .
cycfoH exanone-2 : 6 -d icarboxy lic  e s te r  and the 

m ech a n ism  of th e  red u c in g  ac tio n  of zinc on 
h a logen  d eriva tives. M. I. U s c h a k o v  (J. Russ. 
Phys. Chem. Soc., 1929, 61, 794—802).—The con
ditions of the formation of three-membcred ring 
systems by the action of zinc dust on ay-dihalogcn 
derivatives are investigated. E thyl pentkne-aass- 
tetracarboxylate is condensed by sodium in ethyl- 
alcoholic solution, giving, after hydrolysis, ethyl 
cycZohexanone-2 : 6 -dicarboxylate, b. p. 165—165-5°/
12 mm., m. p. 87-5—88°, d\s> 1-1239, .$?•*. 1-4692. 
Treatm ent of this with bromine yielded a yellow liquid
2 : 6 -<Zt6ro?rto-derivative, which reacted vigorously 
when heated with zinc dust in toluene solution. On 
addition of water to the reaction mixture, zinc hydr
oxide was precipitated (indicating the presence of an 
organometallic zinc compound) and a 70% yield of 
ethyl ci/cfohexanone-2 : 6 -dicarboxylate obtained, no 
ring closure in the  2 : 6 -position having taken place. 
The mechanism of the reaction is discussed.

M. Z v e g in t z o v .
A ction of p h eny lhydrazine  on a ro m a tic  dithio- 

acids. H. W u y t s  [with T. J a n s s e n s ] (Bull. Soc. 
chim. Belg., 1929, 38, 195—204).—The interaction of 
phenylhydrazine with aromatic dithio-acids yields 
ultim ately the phenylhydrazone of the corresponding 
aldehyde, the probable course of the reaction being: 
R-CS-SH,NH,-NHPh— > R-CS-NH-NHPh — ^ 
R-CHIN-NHPh. The intermediate stages may be 
isolated in some cases under appropriate conditions.

Dithio-acids are prepared by the interaction of carbon 
disulphide with magnesium aryl halides. Dithio- 
benzoic acid and phenylhydrazine in ethereal solution 
yield a precipitate of the salt a t —40°. When the 
solvent is removed and the residue heated to 100° the 
reaction goes to  completion with the formation of 
hydrogen sulphide, sulphur, and benzaldehydephenyl- 
hydrazone. Similarly, dithio-o-toluic acid yields the 
salt, and then a mixture of o-loluthiophenylhydrazide, 
m. p. 116— 118°, and o-tolualdehydephenylhydrazone,
m. p. 105— 106°. Dithio-p-toluic acid yields p-tolu- 
aldehydephenylliydrazone, in. p. 110— 112°; the
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salt or thioplienylhydrazide cannot be isolated. 
Dithio-a-naphthoic acid yields the salt, decomp, below 
100°, the thioplienylhydrazide, m. p. 150—152°, and 
a-naphthuldehydephenylhydrazome, m. p. 79-5—80°.

R. K. Callow .
R e d u c tio n  o f c in n a m a ld e h y d e  to  p -p h en y l-  

p ro p a ld eh y d e  w i t h  a lc o h o ls .  P. E. W esto n  and
H. A dk in s  (J. Amer. Chem. Soc., 1929, 51, 2589).— 
When a solution of cinnamaldehyde in methyl, ethyl, 
or propyl alcohol is passed over aluminium oxide at 
330° p-phenylpropaldehyde is obtained (from about 
60% of the cinnamaldehyde reacting), the alcohol 
being dehydrogenated to aldehyde (cf. A., 1928, 968, 
991). H. B u r to n .

R eim er-T iem an n  re ac tio n  w ith  m -fluoro- 
phenol an d  th e  n itra tio n  of 4-fluoro-2-hydroxy- 
and 2-fluoro-4-hydroxy-benzaldehydes. H. H.
Hodgson and J . N ix o n  (J.C.S., 1929, 1632—1Q39; 
cf. this vol., 559).—The influence of fluorine in 
the m-position on the Reimer-Tiemann reaction 
is similar to th a t of the other halogens; the ratio,
0-/p-hydroxyaldehyde is 0-87 and shows th a t the 
deactivation of the ^-hydrogen atom is much greater 
than th a t produced by m-chlorine (o/p ratio 0-71); 
this is supported by the fact that, for nitration,
4-fluoro-3-bromo- and 4-fluoro-5-bromo-2-liydroxy- 
benzaldehydes require more drastic treatment than 
the chloro-analogues. B\’ the Reimer-Tiemann 
reaction, m-fluorophenol affords 4-jluo ro-2-hydroxybenz - 
aldehyde (I), m. p. 69° [sodium  (bright yellow), iron, 
copper, and chromium  derivatives; oxime, m. p. 125°; 
semicarbazone, m. p. 236°; -^-nitrophenylhydrazone, 
m. p. 248°, cherry-red (the colours produced by 
alcoholic solutions of liydrazones and jj-nitrophcnyl- 
liydrazones with alcoholic potassium hydroxide are 
given immediately after the m. p.)], and 2 -jluoro-
1-hydroxybenzaldehyde (II), m. p. 171° [sodium  
(colourless), iron, copper, and chromium  derivatives; 
benzoate, m. p. 63°; oxime, in. p. 151°; semicarbazone, 
in. p. 238°; p -nitrophenylhydrazone, m. p. 261°, 
bluish-red]. Mononitration of I  yields 4-fiuoro-ii- 
nitro-2-hydroxybenzaldehyde, m. p. 120° [phenyl- 
hjdrazone, m. p. 173° (decomp.), brownish-yellow; 
^-nitrophenylhydrazone, m. p. 340° (decomp.), bluish- 
red], which is volatile in stea,m, whilst dinitration 
affords 4-_/Z«oro-3 : o-dinitro-2-hydroxybenzdldehyde, 
m. p. 165° [phenylhydrazone, m. p. 221°; p -nitro
phenylhydrazone, m. p. 254° (decomp.), bluish-red]. 
Mononitration of I I  furnishes 2-fluoro-5-nitroA- 
hydroxybenzaldehyde, m. p. 126° [phenylhydrazone, 
m. p. 153°, red; p -nitrophenylhydrazone, m. p. 270° 
(decomp.), violet-red], readily volatile in steam, and 
dinitration gives 2-fluoro-‘l  : 5-dinitroA-hydroxybenz- 
aldehyde, m. p. 138° [phenylhydrazone, m. p. 212°, 
magenta; p-nitrophenylhydrazone, m. p. 260° (violent 
decomp.), cherry-red],

2-Bromo-'i-jluorophenol, b. p. 123°/80 mm., f. p. 
below —2 0 °, obtained from m-fluorophenol by di- 
sulphonation, bromination, and hydrolysis, by the 
Reimer-Tiemann reaction affords ‘S-bromo-A-jluoro-
2-hydroxybenzaldehyde (III), f. p. below —20° (phenyl- 
liydrazone, m. p. 138°; p-nitrophenylhydrazone, m. p. 
215°, ruby-red), and 3-bromo-2-fluoroA-hydroxybenz- 
aldehyde (IV), m. p. 106° [phenylhydrazone, m. p. 85°,

golden-yellow; p-nitrophenylhydrazone, m. p. 25S° 
(decomp.), violet; oxime, m. p. 148°; semicarbazone, 
m. p. 210°]. N itration of I I I  in glacial acetic acid a t 
100° with nitric acid o ld  1-5 furnishes 3-bromoA-fluoro- 
n-nitro-2-hydroxybenzaldehyde, m. p. 151° [phenyl
hydrazone, m. p. 193°, brown; p-nitrophenylhydrazone, 
m. p. 270° (decomp.), ruby-red], also obtained by 
bromination of 4-fiuoro-5-nitro-2-hydroxybenzalde- 
hyde. By nitration of ?>-bromoA-fluoro-2-hydroxy- 
benzaldehyde, m. p. 81° (phenylhydrazone, m. p. 166°; 
Y>-nitrophenylhydrazone, m. p. 242°, bluish-red),
5-bromoA-fluoro-‘i-nitro-2-hydroxybenzaldcliyde, m. p. 
115° [sodium  derivative (red); phenylhydrazone, m. p. 
215°, golden-brown; ^-nitrophenylhydrazone, m. p. 
258° (dccomp.), deep reddish-violet], is obtained. 
Nitration of IV under similar conditions to  those 
employed with II I , but a t 30—40°, affords 3-bromo-
2-jluoro-o-nitroA-liydroxybenzaldehyde, m. p. 111° 
[phenylhydrazone, m. p. 166°, brownish-red becoming 
yellow; p -nitrophenylhydrazone, m. p. 256° (decomp.), 
purplish-red; semicarbazone, m. p. 230°], also obtained 
by bromination of the mononitration product of
2- fl uoro-4-hydroxybenzaldehyde.

4-Fluoro-2-methoxybenzaldehyde, m. p. 53° (p-nitro- 
phenylhydrazone, m. p. 213°, m agneta; oxime, m. p. 
128°; semicarbazone, m. p. 162°), from 4-fluoro-2- 
hydroxybenzaldehyde with methyl sulphate in the 
presence of anhydrous sodium carbonate in boiling 
xylene, by oxidation with alkaline potassium per
manganate yields 4:-jluoro-2-methoxybenzoic acid, m. p. 
136°, readily demethylated by hydriodic acid, d  1-7, to
4-jluoro-2 - hydroxybenzo ic acid, m. p. 186°. The 
isomeric 2-jluoroA-methoxybenzaldehyde, m. p. 47° 
(phenylhydrazone, m. p. 101°; p-nitrophenylhydrazone, 
m. p. 217°, ruby-red; oxime, m. p. 95°; semicarbazone, 
m. p. 228°), is obtained similarly and by oxidation 
affords 2-fluoro-4-melhoxybenzoic acid, m. p. 192°, 
which could not be demethylated by hydriodic acid.

The bright yellow colour of the sodium derivatives 
of 4-halogeno-2-hydroxybenzaldehydes, the con
trasting colourless sodium derivatives of 2 -lialogeno-
4-hydroxybenzaldehydes, and the deeper colour of the 
copper and chromium derivatives of the former, are 
attributed to co-ordination, which may also account 
for the unexpected volatility in steam of 4-fluoro-5- 
nitro-2 -hydroxybenzaldehyde, and for the liquid 
nature of 2-bromo-3-fluorophenol and of 3-bromo-
4-fluoro-2-hydroxybenzaldehyde. The non-demethyl- 
ation of 2-halogeno-4-methoxybenzoic acids and the 
greater reactivity of the isomeric 4-halogeno-2- 
methoxybenzoic acids are discussed and an explanation 
is suggested. C. W. Sh o p p e e .

Influence of su b s titu e n ts  on th e  R e im e r-  
T iem an n  reac tio n . II . H . H . H o d g s o n  and T. A . 
J e n k in s o n  (J.C.S., 1929, 1639—1642; cf. this vol., 
559).—The standardised reaction previously described 
has been conducted with other phenols and also with 
bromoform and iodoform. The following results for 
the o lp  ratio are given : (a) with chloroform : phenol
0-6, o-cresol 0-48, o-chlorophenol 1-6, o-bromophenol
1-25, o-iodophenol 1-07 ; salicylic acid 0-06, m-cresol
0-46, wi-chlorophenol 0-71, m-bromophcnol 0-72, 
w-iodophenol 0-78 ; (b) with bromoform : phenol 0-44,
o-cresol 0-37, o-chlorophenol 0-71, o-bromophenol
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0-65, o-iodophenol 0-65; salicylic acid 0-05, ra-cresol
0-85, m-chlorophenol 0-84, m-bromophenol 0-77, 
m-iodophenol 0-84. W ith iodoform, the ojp ratio for 
phenol and its o-halogeno-derivativcs ranged from
0-2 to 0-3. These results arc discussed on the basis of 
current electronic theories, and it is suggested th a t 
the variation observed by substitution of bromoform 
for chloroform may be explained by assuming th a t the 
cationoid reagent derived from the former has a 
greater specific volume than  th a t derived from the 
latter. In  general the presence of halogen leads to 
deactivation; thus 4-chloro- and 2 : 6 -diehloro- 
phenol give very small yields of aldehydes. Resorc- 
inol monomethyl ether reacts very vigorously •with 
production of much resin, and gives a much greater 
yield of 4-hydroxy-2-methoxybenzaldeliyde than  of
2-hydroxy-4-methoxybenzaldehyde (cf. Tiemann and 
Parrisius, A., 1881, i, 270). C. W. S h o p p e e .

Schiff b a se s  fro m  5-ch lo rovan illin . R .  M . H a n n , 
G. S. J a m i e s o n , and E. E. R e i d  ( J .  Amer. Chem. Soc., 
1929, 51, 2586—2588).—The following Schiff’s bases 
are described : 5-chloro-4-hydroxy-3-methoxybenzyl-
idene-o-toluidine, m. p. 115° (all m. p. are corr.); 
-m-toluidine (picrate, m. p. 224°); -p-toluidine, m. p. 
142° (picrate, m. p. 230°); -m-nitroaniline, m. p. 160° 
(picrate, m. p. 190°); --p-chloroaniline, m. p. 128°
(picrate, m. p. 215°); -cymidine, m. p. 146—147°; 
-p-anisidine, m. p. 131° (picrate, m. p. 229—230°); 
-benzidine, m. p. 251—252° [picrate, m. p. 250—260° 
(decomp.)]; -m-aminobenzoic acid, m. p. 207° (picrale, 
m. p. 236°, + E tO H , m. p. 241°); -■p-aminophenol, 
m. p. 150° [picrate, m. p. 224—225° (decomp.)]; 
-o-dianisidine, m. p. 188° (picrate, decomp. 225° with 
darkening). Condensation products are not obtained 
with o- and p-nitro-, 2 : 4-dichloro-, and trinitro- 
anilines. 3-Nitro-p-toluidine and 5-chlorovanillin 
afford o-chlorovanillylidenebis-S-nitro-'p-toluidine, m. p. 
125° (picrate, m. p. 14S° not sharp). H. B u r t o n .

N itro g en  d eriv a tiv es  of 2 -hydroxy-3 -m ethoxy- 
benzaldehyde an d  th e ir  m e ta llic  com pounds. 
M. P ic h o n  (Bull. Soc. chiin., 1929, [iv], 45, 528—534). 
—2-Hydroxy-3-methoxybenzaldehyde (o-vanillin) in 
alcoholic solution w ith ammonia yields the hydramide 
(CgHs0 2)3N2, citron-yellow, m. p." 158°, hydrolysed by 
iV-hydrochloric acid, and yielding in benzene solution 
a hydrochloride, [CgH80 2]3N2,HCl, and a picrate, m. p. 
1S8°. The following metallic salts of 2-hydroxy-3- 
methoxybenzylideneimine, [NH:CH-CeH3(0Me)-0]2M, 
are obtained on adding the saturated metallic salt 
solution to  an alcoholic solution of the aldehyde in 
presence of ammonia (1 mol.) : cupric, m. p~ 192°, 
nickel, m. p. 327°, cobaltous, m. p. 278°, and cobaltic, 
black, non-crystalline, [NH:CH-CnH3(OMe)-0]3Co, 
m. p. 177°. Neither the ferrous nor ferric salts could 
be obtained in this way, or by the action of ammonia 
on the corresponding o-vanillin salt (Noelting, A., 
1910, i, 176) as in the case of the cupric salt. 2-Hydr- 
oxy-3-methoxybenzylidenemethylimine, m. p. 77° (cupric 
salt, m. p. 207°; sodium salt), the cupric salt of 2-hydr- 
oxy-3-methoxybenzylidenedimethyldi-imide, 
[(NMe2)2CH'C6H3(0Me)-0]2Cu, m. p. 236°, and
2-hydroxy-3-methoxybenzylidenebenzylimine, m. p. 61-5° 
{cupric salt, m. p. 2 1 1°), are similarly obtained. 
Analogous copper salts with aniline could not be

obtained. o-Veratraldehyde similarly yields a white 
hydramide; [C6H 3(OMe)2-CH,]3N2, m. p. 115° (hydro
chloride). R. B r ig h t m a n .

A ction  of n itro so d im e th y lan ilin e  on apiole. A.
Q u il ic o  and M. F r e r i  (Gazzetta, 1929, 59, 273—279; 
cf. A., 1928, 880).—Nitrosodimethylaniline acts 
slowly on parsley apiole a t 90—100°, giving a mixture 
of azo- and azoxy-dimethylaniline with a substance, 
m. p. 90—100°, which has the properties of a Schiff’s 
base, and probably has the structure 
CH20 2:CGH(0Me)2-CH:CH-CH:N-C6H4-NMe2. This 
substance is hydrolysed by acids to dimethyl-p- 
phenylenediamine and apioleacraldchyde, m. p. 
140° (cf. Alcssandri, A., 1915, i, 555), of which the 
j)-nitrophenylhydrazone, m. p. 268°, and the oxime, 
m. p. 166° (cf. loc. cit.)i are prepared. When dimethyl- 
p-phenylcnediamine acts on apioleacraldchyde in 
alcohol, the Schiff’s base is regenerated.

The identification (A., 1928,997) of the product from 
t'soapiole with m. p. 228—229° as apiolealdchyde- 
p-nitrophenylhydrazone is confirmed by synthesis.

E. W. W ignall.
A naesthetics. A cylaniline d eriv a tiv es . W. H. 

H a r t u n g  and J .  C. M u n c h  ( J .  Amer. Chem. Soc., 
1929, 51, 2570—2574).—N itration of a series of aryl 
alkyl ketones and subsequent reduction of the 
m-nitro-derivatives obtained gives amino-ketones, 
NH2-CcH3R-CO-Alk, the anaesthetic actions of which 
have been determined. For anaesthetic action Aik 
m ust be a t least P ra ; the tsopropyl derivative is less 
active than  the n-derivative. The following ketones 
are n e w : m-nitrovalerophenone, b. p. 145—150°/
3 m m .; 3-nitro-^-tohjl propyl, m. p. 77-5° (semicarb■ 
azone, m. p. 215—216°); 3-nitro-ip-tolyl isopropyl, 
m. p. 41°; 3-nitro-'p-tolyl n -butyl, m. p. 48° (semi- 
carbazone, m. p. 210°); 3-nitro-y-tolyl isobutyl, m. p. 
54-5° (semicarbazone, m. p. 214°); m-aminovalero- 
plienone, b. p. 160— 163°/3 mm. (hydrochloride, m. p. 
155-5—156°); 3-amino-^-tolyl ethyl, b. p. 190—195°/ 
20 mm., m. p. 85-5—86° [acetyl derivative, m. p. 131-50; 
hydrochloride, m. p. 204° (decomp.)]; 3-amino- 
-p-tolylpropyl, m. p. 69° (acetyl derivative, m. p. 130'5°; 
hydrochloride, m. p. 168°); 3-ami?io--p-tolyl isojtfopyl, 
b. p. 150— 153°/3 mm. (hydrochloride, m. p. 167*5°);
3-amino-^-tolyl n -butyl, m. p. 61° (acetyl derivative, 
in. p. 93—94°; hydrochloride, m. p. 91-5—93°);
3-amino-\>-tolyl iso butyl, b. p. 165— 170°/3 nun. 
(acetyl derivative, m. p. 117-5°; hydrochloride, m. p. 
142-5°). H . B u r t o n .

P-Phenylisobuty l m e th y l ketone an d  deriv
atives. S y n th esis  of a- an d  p-phenyl/sovaleric 
acids. A. H o f f m a n  ( J .  Amer. Chem. Soc., 1929, 
51, 2542—2547).-—Mesityl oxide and benzene react 
in presence of anhydrous aluminium chloride, forming 
$-phenylisobutyl methyl ketone (I), b. p. 134°/22 mm., 
252° (corr.)/760 mm., 0-972 (semicarbazone, m. p. 
163—164°; oxime, b. p. 181°/27 mm., m. p. 52—54°; 
tetrabromo-derivative, in. p. 96—98°), which when 
heated with anhydrous zinc chloride gives, in addition 
to other products, a hydrocarbon (II), C24H 28, b. p- 
195°/18 min., in. p. 130-5— 131° (corr.). Nitration of
I I  with boiling nitric acid (d 1-42) affords a trinitro- 
derivative, m. p. 180— 184°; I I  is stable towards 
oxidising agents. Reduction of I  with sodium and
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alcohol yields fi-phenylisobutylmdhylcarbinol, b. p. 
132—133°/17 mm., | 0-960, dehydrated by heating 
with zinc chloride to  a hydrocarbon (probably 8-plienyl- 
8-methyl-AP-pentene), b. p. 96—98°/17 mm., ÆS, 0-889. 
Oxidation of I  with sodium liypobromite gives 
fi-phenyMovaleric acid (III), m. p. 58—58-5° (methyl 
ester, b. p. 120°/11 mm. ;  anilide, m. p. 122—123°; 
m'/ro-derivative, m. p. 169—172°), identical with the 
a-phenyh'sovaleric acid of Eykman (A., 1908, i, 794). 
Ethyl sodiophenylmalonate and isopropyl iodide react, 
yielding a mixture of ethyl phonylacotate and ethyl 
phcnyli'sopropylmalonate. Hydrolysis of the mixture, 
distillation of the acids obtained, and removal of 
phenylacetic acid as the soluble silver salt afford 
z-plienylikovaleric acid, b. p. 159—160°/14 mm., m. p. 
00° (anilide, m. p. 132— 133° ; silver salt). P-Phenyj- 
wopropyl chloride and ethyl sodiomalonate give mainly 
a-methylstyrene ; a small amount of ethyl (3-phenyl- 
tsopropylmalonate is also formed. Hydrolysis of this 
and thermal decomposition of the resulting acid 
yields III. H. B u r t o n .

T rux illic  an d  tru x in ic  ketones. II. P ho to 
chem istry  of c in n am ic  acids, chalkones, and  th e ir 
derivatives. H. S t o b b e  and K. B r e m e r  (J. pr. 
Chem., 1929, [ii], 1 2 3 , 1—60).—The two dimerides 
previously obtained by Stobbe and Hensel (A., 1926, 
1248) by irradiation of chalkone have been examined 
further, and the work has been extended to include 
p-methyl-, ^/-methyl-, pp'-dimethyl-, p-methoxy- 
p'-methyl-, ^/j'-dimethoxy-, methylene-3 : 4-dioxy-, 
(3-methyl-, and p'-methoxy-a-methyl-chalkone.

Bischalkone A  (I), m. p. 124° (truxinic ketone 
type), is non-volatile in steam, and affords a dioxime. 
in. p. 227°, and a disemicarbazone, m. p. 235—237° ; it

Ph-ÇH—OH-COPh Ph-ÇH—ÇH-COPh
Ph-CH—CH-COPh Ph-CO-CH—CHPh

is stable to hydrogen peroxide in glacial acetic acid 
solution and to cold alkaline permanganate, but with 
concentrated nitric acid yields benzoic acid and 
resinous products ; it  is unaffected by bromine. 
Rapid distillation furnishes traces of benzoic acid and 
chalkone, together with 4% of stilbene, the amount of 
the latter rising to 2 0 % when the distillation is pro
longed. By irradiation with sunlight or with a quartz- 
mercury lamp, either in the solid state or in solution, 
decomposition (probably depolymerisation) is caused 
with the production of brown resins ; heating with 
sodium acetate and acetic anhydride effects no con
version into a furan derivative, whilst alcoholic 
potassium hydroxide, pyridine, and acetic acid are 
without action. Bischalkone B  (II), m. p. 225—226° 
(truxillic ketone type), is also non-volatile in steam 
and stable to cold alkaline permanganate, but gives 
no oxime, and by heating with sodium acetate and 
acetic anhydride, or with a dilute acetic acid solution 
of scmicarbazide hydrochloride containing potassium 
acetate, passes into bischalkone D, m. p. 195°. The 
dimeride B  is not identical with the reduction product, 

in. p. 220—222°, of dibenzoyldiphenyl- 
butadiene, described by Wislicenus and Lehmann 
(A, 1899, i, 59), which affords a dioxime, m. p. 230°, 
and by treatm ent with acetic anhydride and potassium

4  ii

acetate yields a substance, C^H^O, m. p. 180— 181°. 
The dimeride B  is decomposed (probably depoly
merised) to a small extent only by irradiation in the 
solid state or in chloroform solution ; by distillation it 
gives 60% of chalkone and traces of stilbene, the 
latter resulting by decomposition, not of the dimeride
B, but of monomeric chalkone, which has been shown 
to yield 8 % of stilbene by distillation (cf. Stobbe and 
Hensel, loc. cit.), in addition to benzoic acid and resin. 
The dimeride B  is unaffected by treatm ent with tr i
chloroacetic acid in acetic acid solution, but by heating 
with sodium acetate and acetic anhydride it is con
verted into the stereoisomeride, bischalkone D, m. p. 
195°. Irradiation of chalkone in solution affords the 
dimeride A  only, irrespective of the wave-length of the 
light used ; the yields obtained using acetic acid, 
chloroform, and ethyl alcohol are similar (30—35%), 
but are smaller in benzene. The atmospheric con
ditions (air, carbon dioxide, vacuum), and likewise the 
presence of hydrochloric acid or erythrosin, are 
without influence on the yield of dimeride A ; the 
presence of chlorophyll, however, reduces the yield to 
about one third of the former value, and affords
1— 1-5% of the dimeride B. In  benzene solution 
containing a trace of iodine, chalkone, by irradiation 
with ultra-violet light from a quartz-mercury lamp, 
furnishes solely 7-5% of a third dimeride, bischalkone
C, m. p. 178—179°, which was obtained only in one 
experiment ; the dimeride C is stable to cold alkaline 
permanganate and to bromine. In  all experiments, 
using solutions of phenyl styryl ketone, polymerisation 
occurs, whereas the analogously constituted cinnamic 
acids in solution always isomcrise and never poly
merise. Irradiation in the solid state or in suspension 
affords both the dimerides A  and B, the relative yields 
depending on the wave-length of the light used. In  
general, the yield of the dimeride B  decreases with 
decreasing wave-length, but the presence of hydro
chloric acid or mercuric chloride, or the atmospheric 
condition, has no apparent effect. The production 
of the lower-melting truxinic ketone type (I) by 
irradiation in solution, and of the higher-melting 
truxillic ketone type (II) by irradiation in the solid 
state, are in agreement with the results obtained by 
Reimer (A., 1924, i, 642) on methyl benzylidene- 
pyruvate. All attem pts to obtain the dimeric ketone, 
m. p. 134°, prepared by Wieland (A., 1904, i, 432) by 
treatm ent of chalkone with acetic anhydride and 
concentrated sulphuric acid, were unsuccessful. The 
absorption spectra of chalkone, dihydrochalkone 
(which' is stable to ultra-violet radiation), the three 
photo-dimerides A , B, C, and the dimeride D conform 
to the rule of Stobbe (Z. angew. Chem., 1926, 39, 
673) ; the absorption curves of the dimerides lie 
between those of the monomeride and the saturated 
dihydro-compound, and exhibit a close formal 
resemblance to  th a t of the latter.

In order to compare chalkones in which the keto- 
group is substituted with cinnamic acid derivatives in 
which the carboxyl group is modified (salts, esters, 
amide), ewih'-chalkoneoxime and the chalkone- 
semiearbazones have been examined. Exposure of 
awit-chalkoneoxime, m. p. 75°, obtained by Henrich’s 
method (A., 1907, i, 324), to a quartz-m ercury lamp 
produced a certain amount of discoloration bu t no
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polymerisation. Chalkone-a-semicarbazone, m. p. 
168° (ef. Heilbron ancl Wilson, J.C.S., 1912,1 0 1 , 1482;
1913, 1 0 3 , 1504), by similar treatm ent yielded equal 
quantities of resin and unchanged product, but 
clialkone-y-semicarbazone, m. p. 179—180° (cf. 
Heilbron and Wilson, loc. cit.), readily underwent a 
peculiar transformation to a yellow isomeride.

p'-Methylchalkone (a-form), m. p. 74—75° [oxitne, 
m. p. 130—132°; hydroxylamino-oxime^.), m. p. 
150—160°], was obtained by condensing benzaldehyde 
and p-methylacetophenone in alcoholic solution with 
10% sodium hydroxide (cf. Weygand and Matthes, 
A., 192G, 1041) Irradiation of ^'-methylchalkone in 
ethyl-alcoholic solution with sunlight affords a 45% 
yield of bis-p'-methylchalkone A, m. p. 114°, together 
with traces of iiis-p'-methylchalkone B, m. p. 218°; 
use of the solid substance furnishes two other di- 
meridcs in equal proportion, bis-p'-methylchalkone C, 
m. p. 205°, and bis--p'-mcthylchalkone D, m. p. 243°. 
Ultra-violet light transforms the dimeride A  into the 
dimeride B, and the y'ield of the latter increases with 
the use of shorter waves. By slow distillation, A  
yields traces of ^'-methylchalkone and 10% of stil- 
bene; since under the same conditions p'-methyl- 
chalkonc affords but 2 % of stilbenc, the truxinic 
ketone structure (I) is assigned to the dimeride A. 
All four dimerides are stable to cold alkalino per
manganate and to brom ine; they yield no scmi- 
carbazones when heated with semicarbazide hydro
chloride and potassium acetate in alcoholic solution, 
bu t under these conditions the dimeride A is partly 
converted into B, whilst D affords a fifth isomeride, 
bis-p'-methylchalkone E, m. p. 216°, a transformation 
also brought about by hot acetic anhydride. The 
five dimerides fall into two groups according to the 
colour produced with concentrated sulphuric ac id ; 
/I and B  yield a carmine-red, whilst G, D, and E  give 
a yellow colour. Since B  can be reconverted into A 
by acetic anhydride, it is considered to be a stereo- 
isomeride of the dimeride A, whilst C, D, and E  arc 
stereoisomerides of the truxillic ketone type (II). 
The absorption spectra of the dimerides B, C, D, and 
E  are identical and closely similar to those of A  and 
dihydro-j/-methylchalkone; the absorption curves of 
all five dimerides lie between those of ?/-methyl- 
chalkone and its dihydro-compound. The latter, 
m. p. 69°, was prepared by reduction of p'-methyl- 
chaikone with hydrogen and colloidal palladium in 
alcoholic solution; it is stable to light.

iJ-Methylchalkone ([3-form), m. p. 96-5° (cf. Wey
gand, A., 192S, 180), was prepared by a slight modific
ation of the method of Hanzlik and Bianchi (A., 1899, 
i, 890); by irradiation with sunlight the solid sub
stance gives a 14% yield of a single dimeride, bis- 
p -methylchalkone, m. p. 198—200°; the yield falls to 
2 % with ultra-violet light, and no dimerisation occurs 
in solution with radiation of any wave-length. The 
dimeride is stable to cold alkaline permanganate and 
to  bromine, and affords no scmicarbazonc; it is slowly 
depolymerised by ultra-violet rays of short wave
length. ^-Methylchalkone yields an oxime, m. p. 134° 
(cf. Hanzlik and Bianchi, loc. cit.), which when 
irradiated with ultra-violet light in the solid state 
or in solution becomes greenish-yellow, the production 
of colour indicating fission to the monomeric ketone.

^/-D im ethylchalkone, in. p. 127-5°, obtained from 
p-tolualdehyde and jj-methylacetophenonc by con
densation with 10% sodium hydroxide in alcoholic 
solution (cf. Weygand and Matthes, loc. cit.), exhibited 
so great a tendency to résinification on irradi
ation, either in the solid state or in solution, that 
no polymeride could be isolated. This behaviour, 
anomalous compared with th a t of the foregoing 
monomethylchalkones, is not due to greater light 
absorption, since the absorption curves of chalkone, 
2>'-methyl-, p-methyl-, and yjp'-dimcthy 1-chalkone 
all lie close together and exhibit a close formal 
resemblance.

p-Methoxy- \ ï-methylchalkone, m. p. 94°, obtained iti 
45% yield by condensation of p-anisáídehyde and 
p-methylacetophenone, is rapidly and completely 
resinified by irradiation with sunlight or ultra-violet 
light in the solid state, but in ethyl-alcoholic solution 
a 2-5% yield of a substance, probably bis-^-methoxv- 
^'-methydchalkone, ni. p. 208°, was isolated. /jp'-Di- 
methoxychalkono, in. p. 101°, is rapidly and com
pletely resinified by' irradiation with ultra-violet light 
both in the solid state and in solution. The absorption 
curves of the foregoing disubstituted monomeric 
chalkones and of ^-methoxychalkone (m. p. 76°) are 
extremely similar and in part coincident. Dihydro-p- 
methoxychalkone, m. p. 59°, could not be obtained by 
the method of Bavgcllini and Bini (A., 1911, i, 211), 
and was prepared using hydrogen with colloidal 
palladium and sodium protoalbinate in aqueous- 
alcoholic solution. Solid 3 : 4-methylenedioxy- 
chalkone, m. p. 122°, is largely unaffected by irradi
ation with sunlight or ultra-violet light, only traces of 
resin being produced ; no polymerisation occurs in 
chloroform solution, but résinification increases (cf. 
Stobbe and Wilson, J.C.S., 1910, 97, 1724).

In  contrast with ;p-mcthoxy-j/-metliylchalkone, 
cc-mcthyl-^'-mcthoxychalkono A  (yellowish-green), 
m. p. about 30°, by irradiation with the quartz- 
mercury lamp as the solid or in solution affords a 
colourless isomeride, a-methyl-p'-methoxychalkone B, 
m. p. 64-5°, which decolorises permanganate and reacts 
with bromine.

The results are discussed in  relation to other 
examples, previously reported ; it appears that 
unsubstituted chalkone and all p- or ^'-monosub- 
stituted chalkones tend to photopolymerise, whilst 
pjp'-disubstituted chalkones resist this process. The 
polymerisability of various arylideneacetophenones 
(chalkones) is compared with th a t of the corresponding 
arylideneacetic acids (cinnamic acids), but no general 
relation between light-sensitivity and constitution in 
the two series can be found. A comparison of existing 
data  with results given above shows th a t chalkones 
with an a-substituted ethylene group, ArCH.'CR-COAr, 
readily photo-isomerise when R = M e or Ph, but 
th a t reaction is inhibited when R —Ac or C02E t; 
photopolyinerisatioii never takes place. One example 
only of the effcct of g-substitution has been investig
ated ; [3-methylchalkone (dypnone) alone, or in 
chloroform solution, is unaffected by ultra-violet 
light. A comparison with similarly constituted  
arylideneacetic acids shows tha t a- and p-substituents 
generally impede photopolymcrisation, bu t certain 
exceptions are quoted. C. W. S h o p p e e .
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H alogenated 3 : 9-dibenzoyl derivatives of 
perylene. S y n th esis  of isoviolanthrone. V. V.
iSciiARViN and L. Z. S o borovski (J. R u ss. Pliys. 
Chem. Soc., 1929, 61, 789—794).—Perylene, m. p. 
265°, was obtained in 25% yield by the action of 
anhydrous phosphoric acid and phosphorus trichloride 
at 500° on (3-dinaphthol. W ith o-chlorobenzoyl 
chloride in carbon disulphide solution, perylene gives, 
by the Friedel-K rafts reaction, 3 : d-di-o-cftlow- 
benzoylperylene (I) in 85% yield. By using the 
bromo- or iodo-benzoyl compounds, the corresponding 
bromo- and ¡VxZo-derivatives are obtained. All three 
compounds are deep red in colour, and do not melt 
at 320°. The internal condensation of I  to iso
violanthrone is carried out either by heating a t 170° 
with anhydrous aluminium chloride, or by boiling a 
mixture of the chloro-derivative with potassium 
hydroxide in quinoline. In  both cases, on extraction 
with a solution of an alkaline hyposulphite, a deep 
violet precipitate of the vat dye is obtained, and on 
neutralising the alkaline mother-liquor, a precipitate 
of 3 : S-di-o-hydroxybenzoylperylene is obtained as a 
by-product. M. Z vegintzov .

Rotenone. I. R eduction  p roducts . P. B.
L aF orge and L. E . Sm ith  (J. Amer. Chem. Soc., 
1929, 51, 2574—2581).—Reduction of rotenone with 
hydrogen (1 mol.) in presence of palladised barium 
sulphate and acetone or platinum oxide and ethyl 
acetate (cf. Kariyone, A., 1924, i, 251; Butenandt, 
A., 1928, 1017) gives a mixture of dihydrorotenone
(I), m. p. 164° (lit. 216°), [a]i? -225-2° in benzene 
[the oxime, m. p. 256—257° (decomp.), obtained also 
by catalytic reduction of rotenoneoxime (Takei, A.,
1928, 765) (benzenesulphonyl derivative, m. p. 143°), is 
converted by prolonged treatm ent with hydrochloric 
acid a t the ordinary temperature into the iso oxime, 
m. jj. 270—273° (decomp.)], and an acid (II), C23^ 2-1̂ 6’

m. p. 209°, [*]g +36-2° in chloroform. Further 
reduction of I  or I I  with hydrogen in presence of 
platinum oxide and ethyl acetate affords an acid, 
C^HjoOo, m. p. 215° (only in small amount from I). 
Reduction of rotenone with zinc dust and alcoholic 
potassium hydroxide yields a 1 mixture of rotenol
(III), m. p. 120° (lit. 115°), and derritol (IV), m. p. 
164° (lit. 161°), [ajo -62-2° in chloroform (cf. Butc- 
nandt, loc. cit. ) ; the use of 5 % alkali gives mainly
III, 20% alkali mainly IV. At the same time small 
amounts of a substance, m. p. 161°, are produced. 
Contrary to the statem ent of Butenandt, similar zinc 
dust reduction of I  affords dihydrorotenol and 
dihydroderritol, m. p. 122°. i.soRotenono (Takei, 
loc. cit.) is converted by zinc dust and 15% alcoholic 
potassium hydroxide into a mixture of iso rotenol, 
^2.3^24 Or,, m. p. 133°, and iso derritol, m. p. 150°. 
Initial reduction of rotenone probably occurs a t two 
centres and the production of derritol derivatives 
appears to be independent of the presence of a double 
linking, since isorotenone is probably a saturated 
(ring) compound. H. B u r t o n .

[A co n stitu en t of] Lactucariiim  gem utn icu in .
K. H. B a u e r  and E. S c h u b  (Arch. Pharm ., 1929, 267, 
413—424).—Lactucerin was isolated from the petrol
eum extract of the dried drug and attem pts were 
made to purify it by crystallisation alternately from

alcohol and light petroleum, but it was impossible 
to effect complete purification. The product had 
m. p. 232°, [c.]D +39-08° after nine crystallisations, 
M  460 (Rastj. a-Lactucerol, C30H49-OH, was rc- 
crystallised eight times, when the m. p. and [a]D 
gradually increased to 203° and [a]D +78-44°, re
spectively (benzoate, m. p. 257°). ¡3-Lactucerol, m. p. 
162°, [a]B +53-81°, was isolated from the mother- 
liquor from a-lactucerol (benzoate, m. p. 260°). 
Attempts to break down a-lactucerol with nitric acid, 
chromic acid, hydrogen peroxide, mercuric acetate, 
hypochlorite, and copper oxide were abortive. Both 
lactucerols afford lactucem, C30H48, m. p. 207°, when 
treated with phosphorus pentachloride, which gives 
propionic arid other acids on ozonisation. The 
corresponding saturated hydrocarbon lactucane is 
obtained when lactucene is hydrogenated or when 
lactucerol is reduced with hydriodie acid.

S. C o f f e y .
S y n th esis  of som e pheny l s ty ry l ketones and  

re la ted  com pounds. N. M. C u l l i n a n e  and D. 
P h i l p o t t  (J.C.S., 1929, 1761— 1765).—Phloroaeeto- 
phenoiie 4-: 6 :dimethyl ether and 2 : +dimethoxy- 
benzaldehyde (improved method of preparation 
described) condense in the presence of aqueous- 
alcoholic potassium hydroxide a t  60° to give 2 -liydr- 
oxy - 4 : 6 -  dimethoxyphonyl 2 : 4 -  dim'ithpxystyrvi 
ketone, m. p. 128° (cf. Kostaneeki and Tambor, A., 
1899, i, 891, who give m. p. 152°), which by bromin
ation in chloroform solution a t 0 ° and treatm ent of 
the crude bromination product (m. p. 230°) with hot 
50% sodium hydroxide yields ^compound, C jjH 1T0 6Br, 
m. p. above 300°, which is probably 3 : 5 : 2' : 4 '-tetra- 
methoxy-4-bromobenzylideneeouniaran-2-one. The 
production of a coumaranone as opposed to a flavorio 
(cf. von Auwers and Anschutz, A., 1921, i, 682) and its 
behaviour on bromination are analogous to the results 
previously described by Kostanecki and Tambor (loc. 
cit.) and by Tambor (A., 1912, i, 43).

Phloroacetophenone trim ethyl ether combines with 
salicylaldeliyde under the conditions given above to 
yield 2 : 4 :  b-trimetlioxyplienyl 2-hydroxystyryl Jcetone, 
m. p. 205-5°, converted by dry hydrogen chloride in 
glacial acetic acid solution into 2' : 4' : 6 ' -Irimellioxy- 
llavylium chloride, m. p. 162f (ferr ¡chloride, m. p. 19S°).

C. W. S i i o p p e e .
C ondensations of ketones w ith  phenols. III . 

C ondensation  p ro d u c ts  of m esity l oxide an d  
m onohydroxybenzenes. J . B. N i e d e r l  [with N .  
A m b i n d e r , R .  C a s t y , D. W. C. K n o w l e s , I. R a p p a - 
p o r t , and W. S a s c h e k ] (J. Amer. Chem. Soc., 1929, 
51, 2426—2430).—When a mixture of mesityl oxide 
(1 mol.) and a phenol (1 mol.) is treated with sulphuric 
acid (1 mol.) a t  0 ° and kept at 15—20° for 1 week, 
substituted 2 : 4 : 4-trimethyl-2-chromanols or di- 
2 : 4 : 4 -trimethyl-2 -chromanyl ethers are obtained. 
Formation of the chromanol occurs either by direct 
addition of the oxide to the phenol, or by re-arrange
ment of an intermediate fi-hydroxyphenylisobutyl 
methyl ketone, formed by interaction of the phenol 
with the additive compound from the oxide and 
sulphuric acid. The following substituted 2-chrora- 
anols are obtained from the appropriate phenol :
2 : 4 : 4-trimethyl-, m. p. 89° (¿i?M<ro derivative, m. p. 
155°); "i-nilro-2 : 4 : i-triinethyl-, m. p. 148°; Q-nitro-
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2 : 4 :  4-trimethyl-, m. p. 132° ; 2 : 4 : 4 :  8 -tetramethyl-, 
m.  p.  120°, and 2 : 4 : 4 :1 -tetramethyl-, m. p. 120° 
(from trinitro-m-cresol). D i-2 : 4 : 4 : 7-tetramethyl-, 
m. p. 58° (¿eirantiro-derivative, m. p. 145°); di- 
2 : 4 : 4 :  6-tetramethyl-, m. p. 57° {tetranitro-derivative, 
m, p. 167°); di-5-chloro-2 : 4 : 4 : 7 -tetramethyl-, ra. p. 
71°; di-2 : 4 : 4 : 6  : S-penlametkyl- {lelranilro-deTiv- 
ative, m. p. 155°); di-2 : 4 : 4 : 8-teframethylisopropyl- 
(from carvacrol) (dimtro-derivative, m. p. 185°), and 
di-2 : 4 : 4 : 5 - tetramethyl - 8 - isopropyl - 2 - chromanyl 
ethers, m. p. 136° (dini tro - cl e ri vat i ve, m. p. 201°), are 
also described. Oxidation of the ehromanols with 
chromic oxide in acetic acid solution affords sub
stituted p-hydroxyphenylisovaleric acids.

H. B u r t o n .
Cyclic com pounds con ta in ing  aldehydic 

g ro u p s. I. G. F a r b e n i n d . A.-G.—See B., 1929, 747.
C ondensation  p ro d u c ts  of th e  benzan tlirone 

se rie s  [cyclic su lp h u r  derivatives]. I. G.
F a r b e n i n d . A.-G.—See B., 1929, 748.

A nhydro -com pounds derived  fro m  2 -n itro -
3 : 4 -d im ethoxypheny lace ton itrile  an d  ce rta in  
pseudo-bases. J . M. G u l l a n d  and 'C . J . V ir d e n  
(J.C.S., 1929,1791—1803).—¡3-3-Methoxyphenylethyl- 
amine, obtained from 3-methoxycinnamic acid (Chak- 
ravarti, Haworth, and Perkin, A., 1927, 1096) as 
described by Heifer (A., 1924, i, 1341), by treatm ent 
with anhydrous formic acid a t 175° yields formyl- 
$-Z-methoxyphenylcthylamine, b. p. 216°/17 mm., 
converted by phosphorus oxychloride into 6 -methoxy- 
3 : 4-dihydroKoquinoline, b. p. 155°/16 mm. [metli- 
iodide, (I), m. p. 199° (decomp.); periodide, 
Cu H 140 N I3, m. p. 82° (decomp.); periodide, 
CjiHyONIg, m. p. 82° (decomp.)]; treatm ent of I  
with potassium hydroxide affords l-hydroxy-6-meth- 
oxy - 2-methyltetrahydroisoquinoline (II), m. p. 102°. 
By reduction of I  with zinc and hydrochloric acid 
is obtained G-niethoxy-2-methyltelrahydroisoquinoline 
(hydriodide, m. p. 173—174; picrate, m. p. 130—131°), 
and oxidation of the methoehloride corresponding 
with I  with alkaline potassium permanganate affords 
G-methoxy-l-keto-2-methyltetrahydroisoquinoline, m. p. 
50°. The preparation of p-3-methoxyphenylethyl- 
amine was also attem pted as follows : condensation 
of 3-methoxybenzaldehyde and nitromethane using 
alcoholic sodium ethoxide a t 0 ° gives the sodium 
salt of the aci-form of 3-methoxy-a-hydroxy-(3-nitro- 
ethylbenzenc (cf. A,, 1902, i, 682), dehydrated by fused 
zinc chloride in hot glacial acetic acid to <a-nitro-
3-methoxystyrene, dimorphic (a-form, needles, m. p. 
91—92°; ¡3-form, plates, m. p. 91—92°), also obtained 
directly from 3-methoxybenzaldehyde and nitro
methane in the presence of metliylamine hydrochloride 
and anhydrous sodium carbonate in alcoholic solution 
a t 15°. Reduction of the nitro-compound with zinc 
and dilute acetic acid yields 3-methoxyphenylacet- 
aldoxime, m. p. 91°; the method was abandoned on 
account of the poor yield (1 1 %) obtained.

2-Nitrohomoveratrole, prepared by the method of 
Oberlin (A.. 1926, 283) and also by methylation of
2-nitro-3 -hydroxy-p-tolyl methyl ether, does not 
appear to  condense with suitable pseudo-bases of the 
tsoquinoline series, but by use of 2 -nitro-3 : 4 -di- 
methoxyphenylacetonitrile, obtained by the inter-

action of 2-nitro-3 : 4-dimethoxybenzyl chloride and 
alcoholic potassium cyanide (cf. K ay and Pictet, 
J.C.S., 1913, 1 0 3 , 953) along with 2-mtro-S : i-di- 
methoxyphenylmetamide, m. p. 151— 153°, the following 
anhydro-compounds are obtained : I I  affords 1-k-
cyano-2'-nitro - 3' : 4' - dimethoxybenzyl - 6 - methoxy - 2- 
methyltetrahydroisoquinoline (III), m p. 95—96°; 
cotarnine yields anhydroœtarnine-2-nitro-o : 4-dimeth- 
oxyphcnylacetonilrile (IV), m. p. 153° (deconip., 
gradually becoming red from 120°); and laudaline 
furnishes anhydrolaudaline - 2 - nitro - 3 : 4 - dimethoxy- 
phenyla-cetonitrile (V), m. p. 125—127°. Subsequent 
attem pts to convert the anhydro-compounds III  and 
V into aporphine bases were unsuccessful owing to 
ready hydrolysis by dilute acids to the components, a 
property shared by the base IV. I t  was also found 
impossible to effect reduction in alkaline media with
out causing fission of the molecule; thus with am
moniacal ferrous hydroxide, I I I  yielded 2-amino-
3 : i-dimethoxyphenylacetonitrile, m. p. 10S° (acetyl 
derivative, m. p. 184°), also obtained by reducing 
similarly 2-nitro-3 : 4-dimethoxyphenylacetonitrile, 
whilst this nitrile was obtained from I I I  with hot 
alcoholic ammonium sulphide. In  view of the syn
thesis of ajpomorphine dimethyl ether recently 
described by Avenarius and Pschorr (this vol., 457) 
the action of hydrochloric acid on I I I  has beeii studied 
under a variety of conditions, but in every case 
fission of the molecule occurred. By combining 
hydrolysis and reduction in one reaction, the procedure 
adopted by Avenarius and Pschorr, a small quantity 
only of a base (probably 6-methoxy-2-methyltetra- 
hydroisoquinoline), which could not be diazotised, 
was obtained.

The work of Avenarius and Pschorr has been 
repeated, but without success ; formyl-(3-phenylethyl- 
metliylamine, b. p. 183-5°/30 mm., now obtained in a 
state of purity, could not be isomerised by thionyl 
chloride to 1 -hydroxy-2-methyltetrahydro isoquinoline, 
and î'soquinoline methiodide was therefore used as 
starting material. As the results of a large number of 
condensations, following the method described by 
Avenarius and Pschorr, only 2-methyltetrahydroiso- 
quinoline methiodide, m. p. 192° (corr.), was obtained. 
The assumed identity of the substance, m. p. 195°, 
described by Avenarius and Pschorr as Æapomorphinc 
dimethyl ether methiodide, with natural (lævo- 
rotatory) a^oniorphino dimethyl ether methiodide, 
m. p. 195° (corr.), [a]D —42-03° (Pschorr, Jaeckel, and 
Fecht, A.. 1903, i, 193), is criticised.

G. W. S h o p p e e .
D erivatives of 5-hydroxy-2-m ethylindole.

C. D. N e n it z e s o u  (Bui. Soc. Chim. Romania, 1929, 
1 1 , 37—43).—Condensation of benzoquinone with 
ethyl ¡3-aminocrotonate, ethyl p-anilinocrotonate, and 
ethyl glycineacetoacetate gave ethyl 5 -h y d ro x y -2- 
methyli7idole-Z-carboxylate, m. p. 205°, ethyl 5-hydroxy-
1 -phenyl-2-methylmdole-3-mrboxylate, m. p. 206°, and 
ethyl 5-hydroxy-2-methyl-l-carbethoxy>nethylindole-‘S- 
carboxylate, m. p. 148°, respectively. M ethylation of 
ethyl 5-hydroxy - 2 - methylindole - 3 - carboxylate 
yielded ethyl H-methoxy-2-methylindole-Z-carboxylale, 
m. p. 161°, which, on alkaline hydrolysis, gave
5-methoxy-2-niethylindola-?>-carboxylic acid, melting at 
208° to give 5-liydroxy-2-methylindole and carbon
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dioxide. Condensation of 5-hydroxy-2-methylindole 
with ethyl orthoformate and with formic acid gave 
tri-(5-melhoxy-2-methyl-3-indolyl)methane,, m. p. 227°, 
and (5 -indhoxy-2-mdhyl-34ndolyl)-(5-methoxy-2 -
methyl-'i-indolylidene)methene hydrochloride, m. p. 230° 
(deeomp.), respectively. A. A. G o l d b e r g .

3 -N itro -2  -am in o p y rid in e -5 -su lp h o n ic  acid. 
D bu ts . Go l d - & S il b e r -S c h e id e a n s t .—See B., 
1929, 737.

H exam ethy lenete tram ine  phenylquinoline- 
carboxylate (a to p h an u r o tr  o p in ). L. V a n in o  and
F. Mussg n ug  (Arch. Pharm., 1929, 267, 487—488).— 
The pure salt is obtained by allowing hexamethylene
tetramine and pkenylquinoline-4-carboxylic acid to 
react in warm alcoholic solution. Hexamethylene
tetramine and thiocarbamide afford a well-defined 
compound, 2CS(NH2).,,(CH2)0N t, m. p. 176—177°, 
when concentrated solutions of the two components 
are mixed. S. Coffey.

O rganic [quinoline] b ases  fro m  ary lam ines and 
acetylene. I. G. F a b b e n i n d . A.-G.—See B., 1929, 
747.

T a u to m erism  of 2 : 5-dith ionpiperazine. S.
Ish ik a w a  (Sci. Papers Inst. Phys. Chem. Res. Tokyo, 
1929,11,119—129).—2 : 5-Dithionpiperazine, darken
ing at 220—280°, may be prepared by a modification 
of the method of Gatewood and Johnson (A., 1927, 62) 
and also by heating 2 : 5 -diketopiperazine with 
phosphorus pentasulphide. I t  dissolves in alkalis 
approximately as a dibasic acid. Colour reactions, 
e.g., with nitroprusside, indicate that it behaves as an 
enolic compound only in alkaline solution. The 
absorption spectrum of the solution in excess of dilute 
sodium hydroxide solution differs from those of solu
tions in ether, water, one equivalent of sodium hydr
oxide solution, or dilute acid. An attem pt to isolate the 
enolic form by treatm ent with aniline was unsuccessful.
2 : 5-Dithion-l : 4:-dimethylpiperazine, darkening at 
180°, m. p. 218°, is prepared by heating sareosine 
anhydride with phosphorus pentasulphide. The action 
of hydrogen sulphide on a-aminoisobutyronitrile 
yields a substance, m. p. 156° (cf. Gatewood and 
Johnson, A., 1928, 745), but 2 : 5-dithion-Z : 3 : 6 : 6 - 
tetramethylpiperazine, sintering a t 160°, m. p. 188°, 
is formed by heating 2 : 5-diketo-3 : 3 : 6 : 6 -tetra- 
methylpiperazine with phosphorus pentasulphide. 
The fact th a t the 1 : 4-dimethyl and 3 : 3 : 6 :  6 -tetra- 
methyl derivatives are, respectively, sparingly and 
readily soluble in alkalis indicates th a t the mobile 
hydrogen atom is th a t of the imino-group, contrary to 
the assumption of Abderhalden and Schwab (A., 1926, 
740). Absorption spectra of the two derivatives are 
given. R. K. Callow .

P yrazo lines. R. L o c q u in  and  R. H e il m a n s  
(Bull. Soc. ch im ., 1929, [iv ], 45, 541—545).—Y ields of 
pyrazolines am ou n tin g  to  80% are obtained  w hen the  
condensation  of th e  ap -ethylen ic k eton e w ith  hydrazine 
hydrate is  effected  in  m eth y l a lcohol and th e  d istill
ation is carried ou t in  an atm osphere of n itrogen (cf. 
Auwers and  Heimke, A., 1927, 1203). H ydrolysis of 
the d istilla tion  residues w ith  2 0 % sulphuric acid yields  
a further sm all am ou n t of p yrazolin e and ketones n o t 
alw ays id en tica l w ith  th e  original A°^-ketone. The

luminescence reported by Straus, Muffat, and 
Heitz (A., 1919, i, 41) has not been observed in pyr
azolines prepared by the authors. The latter pyr
azolines are stable to dilute mineral acids and on 
boiling afford only the salt of the original base, and 
the fission observed by Curtius and Wirsing (A., 1895, 
i, 248) appears to be peculiar to the first member of the 
series. No formation of gas was observed when the 
pyrazolines were heated in a sealed tube at 130° with 
10% sodium hydroxide solution. Crystalline deriv
atives are obtained with benzenesulphonyl and 
^-bromobenzenesulphonyl chloride in pyridine, pyr
azolines derived from alliylideneaeetones, CHRIĆHAc, 
giving one, those from alkyl-alkylideneacetones, 
CHR!CAc‘CH2R ', giving two isomeric derivatives (cf. 
this vol., 330). R. B r ig h t m a n .

P y razo lin es  an d  th e ir  deriva tives. R. H e il - 
m a n n  (Bull. Soc. chim., 1929, [iv], 45, 545—548).—
3 : 5 : 5-Trimethylpyrazoline, b. p. 51—52°/ll mm., 
(benzenesidphonate, C6H n N2'S 0 3Ph, in. p. 140—141°; 
Tp-bro7nobenzenesulphonate, m. p. 122°), 3-methyl-
5-i.sopropylpyrazoline, b. p. 76—7 8 °/ll mm. (benzene- 
sulphonale, m. p. 114°; p -bromobenzenesulphonate, 
m. p. 134—135°), and 3-methyl-5-isobutylpyrazoline, 
b. p. 91—92°/10 mm. (benzenesulphonate, m. p.‘ 115°; 
p -bromobenzenesulphonate, m. p. 148°), are described. 
The tsobutylidcne- and isoamylidene-aeetone required 
were obtained from the corresponding ketols, methyl 
[i-hydroxy-y-methylbutyl ketone, b. p. 90°/16 mm. 
semicarbazone, m. p. 146—147°), and methyl fi-hydr- 
oxy-8-methylamyl ketone, b. p. 104°/17 mm. (semi
carbazone, m. p. 141—142°), prepared by Grignard 
and Dubien’s method (A., 1925, i, 111; cf. Pastureau 
and Zamenhoff, A., 1926, i, 272). R. B r ig h t m a n .

A ction of p o ta ss iu m  cyanate  in  ac id  m e d iu m  
on pyrazolines. P y razo lin ecarb am id es . R.
L ocq uin  and R. H e il m a n n  (Bull. Soc. chim., 1929, 
[iv], 45, 549—552).—3 : 5-Dialkylpyrazolines are 
converted by potassium cyanate in dilute hydrochloric 
acid or glacial acetic acid into 1-carbamyl derivatives,

H -C R > N'CO,NH2> 0̂1‘ which the name pyrazoline
carbamides is proposed. These compounds are 
isomeric with the normal semicarbazones of the corre
sponding ap-unsaturated ketones and aldehydes. 
They yield crystalline picrates, are hydrolysed by 
hydrochloric acid (d 1-1) to the pyrazolines, and are 
converted by nitrous acid into the original ketone.
l-Carbamyl-3 : 5 : 5-trimethylpyrazolim, m. p. 129°, 
b. p. 140—141°/10 mm. (dibenzoyl derivative, 
m. p. 176°), 1-carbamyl '¿-melhyl-D-isopropylpyrazoline, 
m. p. 116—117°, b. p. 155—157°/11 mm. (dibenzoyl 
derivative, m. p. 141°), l-carbamyl-'A-methyl-S-isobittyl- 
pyrazoline, m. p. 110— 111°, b. p. 162—168°/10 mm. 
(dibenzoyl derivative, m. p. 128—129°), and 1 -carbamyl-
i-niethyl-5-ethylpyrazoline, m. p. 109—110°, b. p. 
155—160°/11 mm., from 4-methyl-5-ethylpyrazoline,
b. p. 65—70° (benzenesulphonate, m. p. 118°), are 
described (cf. A., 1925, i, 1185; Auwers and Heimke, 
A., 1927,1203). R. B r ig h t m a n .

C onstitu tion  of “ S ch o ltz ’ b a s e ."  R . L o c q u in  
and R. H e il m a n n  (Bull. Soc. chim., 1929, [iv], 45, 
553—555).—The base, m. p. 129°, b. p. 212—213° 
(decomp.), obtained by Scholtz (A., 1896, i, 343; cf.
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Harries and Kaiser, A., 1899, i, 037) on heating the 
normal semicarbazone of inesityl oxide is l-earbamyl- 
3 : 5 :  5-trimethylpyrazolinc (picrate, m. p. 13G—137°) 
(cf. preceding abstract). R. B r ig iit m a n .

1-Fury l-2 -m ethy lcyciopropane. N. K i s h n e r  
(J. Russ. Phys. Chem. Soc., 1929, 61, 781—788J.— 
~>-Furyl-3-metfiylpyrazoline, b. p. 127—128°/22 mm., 
d f  1-1507, was prepared by the interaction of furfuryl- 
ideneacetone, m. p. 37°, b. p. 105—1,06°,/10 mm., and 
hydrazine in alcoholic solution. I t  was converted by 
phenylthiocarbimide into pltcnyl-(Ct-furyl-Z-7mthyl- 
pyrazolinyl)thiocarbamide, which exists in two crystall
ine forms both having m. p. 135°, viz., unstable 
needles, and stable cubes or rhombohedra.

When 5-furyl-3-methylpyrazoline was gently 
warmed with potassium hydroxide and fragments of 
platinised porcelain, heat and nitrogen were, evolved,
l-furyl-2-methylcyc\opropane, b. p. 144-2°/743 mm. 
and 145-27758 mm., d f  0-9522, 1-4758, being
formed. This is readily oxidised in air, responds to the 
furan pine-shaving test, and gives a crimson coloration 
with concentrated sulphuric acid in acetic- anhydride 
solution. Bromine converts it into a teirabroynid-c, and 
potassium permanganate oxidises it  to 2 -methyloycZo- 
propanecarboxylic acid, b. p. 98—99°/lS m m .,1940/ 
742 mm. and 197—198°/76S mm., d\!‘ 1-0480, «jj
1-4441' (calcium salt, - f l-5 II20 ;  silver salt; amids, 
m. p. 99*5—100°). (See Marburg, A., 1S97, i, 141.)

M . ZVEGINTZOV.
C ondensation  p ro d u c ts  of th e  behzodiazine 

[quinazoline] series. I. G. F a r b e n i 'n d . A.-G.— 
See B., 1929, 747.

Dyes of th e  p h en o n ap h th a sa fran in e  series. 
.T. R. G e ig y .— See B., 1929, 674.

2-Phe:iy l-a3-napM li-l : 2 : 3 -triazo lem ono- 
su lphon ic acids. A. N e r i  (Gazzetta, 1929, 59, 
384—391) —Sulphonation of 2-phenyl oaphthtriazole 
(5 parts) by heating , a t 180° with concentrated 
sulphuric acid (1 part) yields the 4-sulphonic acid 
(annexed formula) [sodium (+1-5H 20), potassium

(+1-5H 20), and barium (-f5H 2Q) 
salts]. The constitution of the acid 
is proved by the formation of
2 -phenylnaphthtriazolequinone by 
oxidation with chromic acid and by 
its non-identity with the 5-sulphonic 

(Kid [sodium salt ( +  3H20)]. The latter is obtained 
from l-aminonaphthalene-2-azobenzene-5-sidphonic acid 
[sodium salt (+1-5H 20)] by dehydrogenation by the 
action of sodium dichromate and acetic acid in nitro
benzene. Sodium 2-aminonaphthalene-\-azobenzene-4t - 
sulphonatc (-J-H.,0) is similarly .converted into
2-phenyhiaphthtriazole-4;'-sulphonic, acid (sodium- salt, 
anhydrous), which is oxidised by chromic acid in 
acetic acid to yield 2-phenylnaphthlriazoleqwinoneA 
sulphonic acid [sodium salt (-(-2-511,0)]; this yields 
with phenylhydrazine the o-hydroxyA-azobenzeipa 
derivative [sodium salt ( + 3H20)].

R. K. Ca l lo w .
P o rp h y rin  syn theses. XXIV. S yn theses of 

th ree  p y rro p o rp h y rin s , a  rh o d o p o rp h y rin , a  
p y rro je tio p o rp h y rin , an d  a  d eu te ro p o rp h y rin .
i i i  F isc h er  and A. S ciio rm uller  (Annalen, 1929,

473. 211—249).—Eight pyrroaetioporphyrins (tetra- 
melhyltriethylporphins) are theoretically capable of 
existence and these can give rise to twenty-four pyrro- 
porphyrins (tetramethyldie.thyl- [3-carboxyethylpor- 
phins). Three of the last-named compounds have been 
synthesised by methods similar to those previously 
described (cf. A., 1928, 13S4). Cryptopyrrolecarb- 
oxylic acid condenses with 2 : 4-dimethylpyrrole- 
aldehyde in presence of alcoholic hydrobroruic acid, 
forming (3 : ~)-dirnethylpyrryl)-(3 : o-dimethyl-i-ii-airb- 

pxyethylpyrrolenyl)methe.ne hydrobromide. (I), m. p. 
223° (decomp.) (free base, m. p. 172° after darkening 
a t 145°). When I  is heated with (5-bromo-3-methyl-
4-ethylpyrryl)-(5-bromo-3-methyl-4-ethylpyrrolenyl)- 
methene hydrobromide in presence of succinic acid 
about 15% of 1 : 4 : 5 :  S-ielramethyl-3 : G-diethyl- 
7-R-carboxyethylporphin [termed pyrrojporphyrin 6] 
(II) [methyl ester, m. p. 228° (phyllin derivative); 
copper salt, m. p. above 300°; licemin derivative] is 
obtained. Treatm ent of I I  with sulphuric acid at 
100° affords the corresponding rhodin (copper salt), 
whilst treatm ent with pyridine and 10% sodium 
ethoxide solution a t 180—190° and subsequent 
acidification gives the corresponding chlorin. Bromin- 
ation of I  with 1 mol. of bromine in hot acetic 
acid solution yields a ??io?io6m?»o-derivative, 
C16H.2oOoN2Br2, m. p. 22S—230°, which on esteri- 
lication and subsequent treatm ent with ammonia 
furnishes the brominated methene ester, 
Ol0H 25O2N 2Br( ?), m. p. 106°; with 3 mols. of bromine
I  gives the compound C16H 190 2N2Br3, not molted at 
245°. When equimolecular quantities of I  and 
(5 -broino-4 -methyl-3 -ethylpyrr37l)-(o-bromo-4 -methvl-
3-ethylpyrrolenyl)methene are heated with methyl- 
succinic acid a t 180—200°, 15% of 1 : 4 : 6 : 1-tetra- 
methyl-2 : 3-die.thyl-8- [i-carboxycthylporphin [pyrropor- 
phyrin 21] (III) [methyl ester, m. p. 218—219°; 
hmmin derivative (IV ); copper salt, m. p. about 300° 
after sintering a t 270° ; rhodin] results. Treatment 
of IV with acetic anhydride and stannic chloride, and 
subsequent removal of iron by treatm ent with acetic 
acid and hydrogen bromide a t 40°, afford an acetyl 
derivative of II I . 1 : 3 : 5 :  S-Tetmmetliyl-A : 6-di- 
ethyl - 7 - p - carboxyethylporphiu [pyrroporphyrin IS] 
{methyl ester, m. p. 248°) is prepared by heating 
(5-bromo-4-methyl-3-ethylpyrryl)-(5-bromo-3-methyl-
4-ethylpyrrolenyl)methene hydrobromide with the 
methene from 2 : 4-dimethylpyrrolealdehyde and 
opsopyrrolecarboxylic acid and succinic acid a t 180— 
200°. The three pyrroporphyrins described are 
designated iso-compounds, s ince 'the  m. p. of the 
methyl esters differ from the m. p. of “ analytical ” 
pyrroporphyrin methyl es te r; the absorption spectra 
of. the porphyrins are identical.

Cryptopyrrolecarboxylic acid and 2  : 4-dimethyl-3- 
carbethoxypyrrole-5-aldehyde condense in presence of 
alcoholic hydrobromic acid, yielding (3 : o-dimethyl-i- 
carbethoxypyrryl)-(3:5-dimethyl-4-$-carboxyethylpyrrol- 
enyl)methene hydrobromide (V), m. p. 205°, esterified 
by alcoholic hydrogen bromide to the hydrobromide, 
in. p. 169°, of the methene diester, in. p. 100°, and 
brominated first to a perbromide, C19H 240 4N2Br2, m. p. 
203—206°, and subsequently to a compound, m. p. 
219°. When a mixture of V, (5-bi'omo-4-methyl-3-
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ethylpyrryl) - (5 - bromo - 4 - methyl-3-ethylpyrrolenyl) - 
niethene hydrobromide (VI), and succinic acicl is 
heated rapidly over a free flame a small amount of the 
monoethyl ester, m. p. 290°, of rhodoporphyrin 21 (VII) 
(cf. this vol., 940) [dimethyl ester, m. p. 218° (copper 
salt, m. p. 239°; hcemin, m. p. 300°, and phyllin 
derivatives)] is obtained. Thermal decomposition of 
VII or decarboxylation by heating with methyl- 
alcoholic potassium hydroxide and pyridine at 180—■ 
190° in a sealed tube affords III .

Hydrobromic acid condensation of cryptopyrrole- 
aldehyde and 3-acetyl-2 : 4-dimethylpyrrole affords 
(3 : 5rdimelhyl-4.-ethylpymjl)-(4:-acetyl-& : 5-dimethyl- 
rpijrrolanyl)methene hydrobromide (VIII), m. p. 237° 
(decomp.) (free base, m. p. 159°), which on treatment 
with bromine in acetic acid solution at 40—50° gives 
a perbromide, C17H 23ON2Br3, m. p. 202° (decomp.). 
Succinic acid fusion of VI and V III yields 2—3% of
2-acetyl-l : 4 : 0 : 7-letramethyl-3 : 5 : S-lrielhylporphin 
[iacelylpyrrocelioporphyrin], not melted a t '290°. Ethyl 
1 : 4 : 6 :  7-tetramethyl-3 : 5 : S-triethylporphin-2-carb- 
oxylate, m. p. 264° (methyl ester, m. p. 262°), is obtained 
similarly from VI and (3 : 5-dimethyl-4-ethyl- 
pyrryl)-(3 : 5-dimethyl-4-carbethoxypyrrolenyl)meth- 
ene hydrobromide, m. p. 203° (decomp.).

Succinic acid fusion of a mixture of VI and 
(3-methyl-5-bromomethylpyrryl)-(3-methyl-4-ethyl-5- 
bromomethylpyrrolenyl)methene hydrobromide gives 
1 : 4 : 6 :  7-tetramethyl-2 : 3 : 8 -triethylporphin [pyrro- 
cetioporphyrin 7] (6?w»o-dorivative; chlorin, prepared 
by reduction of the hsemin derivative with sodium 
and amyl alcohol).

Opsopyrrolecarboxylic acid and dimethylpyrrole- 
aldehyde condense in presence of alcoholic hydro
bromic acid, forming (Z-methyl-i-$-carboxyethylpyrryl)- 
(3 : 5-dimethylpyrrolenyl)metliene hydrobromide, m. p. 
220—221° (decomp.), which when heated with (5- 
bromo-3-methyl-4-8-earboxyethylpyrryl)-(3-mcthyl-5- 
bromomethylpyrrolenyl)methene hydrobromide arid 
succinic acid a t 240° yields 1 : 4 : 5 :  8 -tetramethyl-
2 : Q-di-^-carboxydiethylporpliin [deuteroporphyrin 5] 
[dimethyl ester, m. p. 300° (copper salt, m. p. 281°: 
hcemin derivative)]. Absorption spectra of most 
of the above porphyrins and their derivatives are 
given.

The absorption maxima of solutions of ptiopor- 
phyrin, meso- and proto-porphyrin esters in ethyl 
phthalate are displaced towards the red when the 
solution is warmed. At 200° the tetioporphyrin 
spectrum has the appearance of a rhodin spectrum ; 
on cooling, it becomes normal again.

H . B u r t o n .
C hlorophyll. VII. Pheeo- an d p h y llo ery th ro - 

po rp h y rin s . H. F isc h e r  and R . B aum ler  
(Annalen, 1929, 474, 65—120).—Phceophorbide a (I), 
C35H3o0 6N4 (cf. Willstiitter and Stoll, “ Chlorophyll- 
buch,” 282), decomp. 190—200° (block), phseophorbide 
b (II), decomp. 215—225° (block), and phajophytin 
do not contain an acetyl group. When II is heated 
with 70% sulphuric acid carbon dioxide (approxim
ately 2 mols.) is elim inated; 1 mol. of carbon dioxide 
is eliminated when I  or II  is heated alone at 100— 
110°/vac. Esterification of I  with diazomethane 
affords methylphceophorbide a, C3GH3g06N4, decomp.

208° (block), whilst treatm ent of I  with ferric acetate 
and sodium chloride or fem e chloride and sodium 
acetate in acetic acid gives an iron salt, 
C3BH 380 7N4ClFe+Ac-OH. When I  is heated with 
pyridine and methyl-alcoholic potassium hydroxide 
a t 135—220° pyrroporphyrin is obtained; I I  is 
decomposed completely under these conditions, but a t 
155° small amounts of phyllo-, pyrro-, and verdo- 
porpliyrins result. In  absence of pyridine a t 150° I  
furnishes phyllo-, pyrro-, and rhodo-porphyrins (these 
and verdoporphyrin are obtained similarly from II), 
whilst a t 20 0° rhodoporphyrin is the chief product. 
A t 105° the hydrolysis products are chlorin (main) 
and rhodoporphyrin (small). Fission of I  and I I  by 
boiling with methyl-alcoholic potassium hydroxide for 
a short time affords chlorin e and rhodin g, respec
tively. Both these last-named substances are formed 
in small amount by similar treatm ent of phieophytin 
(cf. Treibs and Wiedemann, A., 1928, 1383). T reat
ment of I  with hydriodic acid in acetic acid a t 100° 
gives phaioporphyrin ac (III), C33or34H390  6N4 (iron, 
copper, and magnesium complex salts), esterified by 
methyl-alcoholic hydrogen chloride to a methyl ester
(IV), probably C35H370 5N4, m. p. 259° [copper salt, 
m. p. 228° (block) after sintering a t 220°]. When 
esterification is carried out with diazomethane a 
methyl ester, C;uH3G0 3N4, m. p. 243°, results. Hydro
lysis of IV first with 15% and then with 3% hydro
chloric acid yields ^-phaioporphyrin a4 (V), 033113504^ ,  
whilst similar treatm ent of I I I  gives p-phceoporphyrin 
a3, C30H 31O3N4. Fission of I I I  with pyridine and 
methyl-alcoholic potassium hydroxide a t 155° affords 
pyrro- and rhodo-porphyrins only. When phaso- 
phytin and ethyl chlorophyllide are treated with 
hydriodic and acetic acids I I I  is also produced, but 
from the chlorophyllide two other substances (methyl 
esters, m. p. 228 and 239°, respectively) are also 
obtained. Treatment of I I I  with acetic acid and 
pyridine gives phceoporphyrin a4 (VI), C32H360 4N4 
[copper and iron sa lts ; dimethyl ester, m. p. 228° (not 
depressed by phylloerythrin ester)]. Alkaline fission 
of V and V I affords phyllo- in addition to pyrro- and 
rhodo-porphyrins. When phyllo- or rhodo-por- 
phyrin is treated with hydriodic acid (d 1-96) in hot 
acetic acid solution pyrroporphyrin results (cf. Treibs 
and Wiedemann, loc. cit.).

Phylloerythrin (VII) (cf. Noack, this vol., 727) 
(iron salt) is esterified by methyl-alcoholic hydrogen 
chloride to a methyl ester, C32H3G0 3N4, m. p. 263°, and 
by diazomethane to a methyl ester, C33H360  6N4, m. p. 
261°. The copper salt of V II is freed from metal by 
treatm ent with sulphuric acid, whereby a porphyrin, 
C30H36O3N4, results. Treatment of V II first with 
15% and then with 3% hydrochloric acid furnishes 
$-phylloerythroporphyrin, (?) C31H30O3N4, esterified by 
methyl-alcoholic hydrogen chloride to a methyl ester, 
C32H 3G0 3N4, m. p. 246°. Treatment of V II with 
acetic acid and pyridine gives phylloerythroporphyrin 
(VIII), CMH3fi0 3N4. Alkaline fission of VH yields 
pyrro- and rhodo-porphyrins, whilst V III affords 
phyllo- and rhodo-porphyrins. Crystallographic data 
(by S t e in m e t z ) and absorption spectra of a large 
number of the above compounds are recorded.

H. B u r t o n .
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R ing  fo rm a tio n  fro m  acety lox im es of a ro m a tic  
o-hydroxyketones. H. L in d e m a n n  and S. 
R o m a n o f f  (J . pr. Chem,, 1929, [ii], 122, 214—231).— 
Nitration of 2 -hydroxyacetophenoneoxime by nitric 
acid (d 1-4) in acetic acid solution gave ~>-nitro-2- 
hydroxyacetophenoneoxime, m. p. 231° (also obtained 
by oximation of the corresponding ketone), accom
panied by (less) 3-nitro 2 hydroxyacetophenoneoxime, 
in. p. 182°. Nitration under similar conditions of
2 -hydroxyacetophenoneacetyloxime aiforded botli 
^-nitro-'l-hydrozyacetoplienonmcctyloximc, m. p. 167° 
(which passed, when heated a t 175—185° in a vacuum, 
or when warmed with sodium carbonate solution, into
4-nitro-2-7nethylbe?izisooxazole, m. p. 134°, b. p. 168— 
169°/13 mm.), and '¿-nitro-'l-hydroxyacetophcnonc- 
acetyloxime, m. p. 136—137° (also obtained by 
acetylation of the appropriate oxime, m. p. 182°, 
above).

Hydrolysis with hydrochloric acid of the oximes of 
m. p. 231° and 182° (above) gave, respectively, 
?>-nitro-2-hydroxijacetophenone, m. p. I l l —112°, and 
'A-nitro-2-hydroxyacetophenone, m. p. 89—90°. The
5-nitro-ketone was reduced by stannous chloride and 
hydrochloric acid to the corresponding amine, m. p. 
121— 122°, which gave by oximation b-amino-2- 
hydroxyacelophenoneoxime, m. p. 201—202°. The 
diacetyl derivative, m. p. 173—174°, of this compound, 
when heated in a vacuum a t 180—190°, passed into
5 - acetam ido-3- m ethyUsa oxazol e,, m. p. 163°, b. p. 
215°/13 mm.

Nitration of 3-mcthylbenzfsooxazole by sulphuric 
acid and potassium nitrate yielded 5-mtro-3-methyl- 
benzi'sooxazole along with some 4-nitro-3-acetamido- 
phenol (from which Oxs-diacsJyl-4-nitro-2-amino- 
phenol, m. p. 196°, was prepared); similarly during 
the nitration of 3 : 5-dimethylbenzisooxazole to 
7-nitro-Z: 5-dimeihylbenzisooxazole, some 2-nitro-3-acet- 
amido-'p-cresol, m. p. 250° (decomp.) (ON-diacetyl 
derivative, m. p. 183°), was isolated. The production 
of these nitroaminophenols is taken as indicating the 
presence of alkylbenzoxazoles in the iso-compounds.

The following compounds are also described : 
o-nitro-'S-acetamido-'p-cresol, m. p. 143°, 3 : 5-dimethyl- 
‘i-aminobenzisooxazole (obtained by reduction of the 
nitro-derivative by sodium hyposulphite), m. p. 110°, 
7-hydroxy-3 : 5-dimethylbenzisooxazole (by diazotis- 
ation of previous compound), m. p. 247°.

R. J . W. L e  F e v r e .
M onoary lguan id ines. II. B enzoxazolyl- 

guan id ine . G. B. L . S m it h , J . H. K a n e , and C. W. 
.Mason  (J. Amer. Chem. Soc.3 1929,51, 2522—2527).—
o- Aminophenol and dicyanodiamidine react in presence 
of boiling alcoholic hydrochloric acid, forming the 
hydrochloride, m. p. 254—255°, of 2-guanidinobenz- 
oxazole + H ,0 ,  m. p. 182— 184° [sulphate, m. p. 
280—281°;. nitrate, m. p. 219—220°; picrate, 111. p. 
247—248°; diacetyl derivative, m. p. 209—210°; 
methiodide (?), m. p. 192— 194°]. Descriptions of the 
crystalline forms of the salts are given. Dicyano- 
diamidine is probably tautomeric :
n h : c ( n h 2) - n h - c n ^ c n - n : c ( n h 2)2.

H. B u r t o n .
Dyes derived  fro m  cinchom eron ic  acid. J . 1).

T e w a r i  (J.C.S., 1929, 1642— 1644).—The following 
compounds were obtained by heating cinchomeronic!

acid with the appropriate amino or hydroxy-com- 
q  pound in the presence of stannic

. / \ / \ / ' \  chloride or of concentrated sul-
I I I I P̂ lur*c ftc^  : phenol-, unmelted at
X / X / x /  275°; resordnol-, m. p. 200°; phloro-

m  / (V-Nv ylucinol-, m. p. 270°; m-diethyl-
>0 aminophenol-, m. p. 127°, and

/  \ . m-phcnylenediamine-cinchomerein,
i m. p. 275°. The resulting dyes

, r have the general formula I  and
resemble the corresponding dyes 

from quinolinic acid (Ghosh, J.C.S., 1919, 115, 
1102) very closely in chemical and physical properties.

A. 1. V ogel. 
N icotine an d  i ts  deriva tives. II. Optical 

ro ta to ry  p o w er an d  ro ta to ry  d ispersion . T. M. 
L o w ry  and W. V. L lo y d  (J.C.S., 1929, 1771—1791). 
—Measurements a t 2 0° of the optical rotatory power 
and also of the rotatory dispersion, over a wide range 
of wave-lengths, of nicotine, of nicotine in acetone, 
water, acetic and butyric acids, of nicotine butyrate 
and crotonate in acetone, and of the last-named in 
acetone, of the nicotino-zinc chloride double com
pound in water, and of nicotine dimethiodide in water 
have been made and the data employed to test the 
applicability of the one-term Drude equation. The 
characteristic frequencies deduced from the rotatory 
dispersions arc compared with the observed maxima 
of selective absorption. I t  is suggested th a t nicotine 
forms a pseudo-base, and th a t the reversal in sign on 
salt formation is associated in nicotine with the 
saturation of a lone pair of electrons in the pyrrol
idine nitrogen, and is dependent on the elimination of 
an incipient dative linking between the two rings.

The best values for the specific rotations of nicotinc 
are [a]y? +169-3°, [«]& +204-1°. A. I. Vogel.

S parte ine . K. W i n t e r f e l d  (Arch. Pharm., 
1929, 267, 433—455).—[With F. W. H o ls c h n e id e r .]  
Dibromosparteine dicyanamide (chloroaurate, m. p. 
144— 145°) and two isomeric monobromosparte.ine 
cyanamides, one monobasic, m. p. 89° (chloroaurate, 
m. p. 178°; picrate, m. p. 165°; mercurichloride, m. p. 
117°), the other a dibasic oil (chloroaurate, m. p. 181° 
(decomp.); picrate, m. p. 176°], are produced when 
cyanogen bromide is allowed to react on sparteine 
directly. These compounds are also obtained along 
with sparteine hydrobromide when the reagents 
are mixed in moist ethereal solution, but in absolute 
ether a double compound of sparteine and cyanogen 
bromide is obtained. The two isomeric monobromo- 
sparteine cyanamides are obtained in varying amounts 
according to the conditions of experiment, the pro
portions of crystalline isomeride to  liquid isomcride 
being 1 : 2  in ether, 2 : 1  in boiling benzene, whilst 
only the crystalline modification is produced in 
boiling cycZohexanol. Reduction of the crystalline 
form with tin and hydrochloric acid affords sparteine 
cyanamide (chloroaurate, m, p. 186—187°; chloro- 
stannate), which gives a secondary base, [a]u —16-3° 
in chloroform, very stable towards alkaline per
manganate solution, on treatm ent with 60—65% 
sulphuric acid (complex chloroaurate, m. p. 130—131°; 
picrate, m. p. 179°). This base affords an oily mono
benzoyl derivative [chloroplatinaie, decomp. 195°;
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chloroaurate, m. p. 145° (decomp.)], which on .degrad
ation by means of phosphorus pentabromide produces 
a base (chloroplatinate, m. p. 248—249°; chloroaurate, 
m. p. 178— 179°) giving a pyrrole reaction. Under 
similar conditions, the liquid bromosparteine cyan- 
amide affords a sparteine cyanamide, [a]D —11-84° in 
chloroform [chloroaurate, m. p. 172° (decomp.); 
picrate, rn. p. 172— 173° (decomp.); chlorostannate, 
m. p. 128°], and a liquid secondary base, [a]„ —16-5° 
in chloroform [chloroaurate, m. p. 181—182° (decomp.); 
picrate, m. p. 178°; chloroplatinate; m. p. 257° 
(decomp.)], which gives a benzoyl derivative, [a]„
— 13-6° in chloroform [chloroaurate, m. p. 185° 
(decomp.); chloroplatinate, m. p. 248—249° (decomp.)]. 
Degradation of the latter with phosphorus penta
bromide affords a ¿vowo-compound (chloroaurate) pro
duced by the partial fission of the ring and subsequent 
hydrolysis of a bromoimide, to which the formula 
NHBz-CH2-CH2-CHEt-CH(CH2Br)-CH2-C7H 12N is 
ascribed. The latter gives a base, b. p. 160°, [a]„
— 11-5° in chloroform [chlorostannate, m. p. 160°; 
chloroaurate, m. p. 196—197° (decomp.); chloro
platinate, m. p. 255° (decomp.); hydriodide, m. p. 
227°; picrate, m. p. 1S0°; mercurichloride; meth- 
iodide, m. p. 205°], which does not give the pyrrole 
reaction, on reduction with tin and hydrochloric acid. 
From these results it is concluded that sparteine is an 
alkylated a- or [3-quinuclidine, which is confirmed by 
study of the degradation of a-methylquinuclidine.

[With C. v o n  R a u sc h .] Dehydrosparteine may be 
oxidised with potassium permanganate to an acid, 
which is readily esterified and the methyl( ?) ester (cf. 
A., 1928, 906) affords a benzoyl derivative, m. p. 142— 
143° (decomp.). The latter is broken down by 
phosphorus pentabromide to the corresponding 
secondary cyclic amine, which gives a hydrocarbon 
and 2 -methylpyrrolidine on oxidation with per
manganate. Thus the second tertiary nitrogen atom 
in sparteine is situated in a pyrrolidine ring.

S. Co f f e y .
S yn thetica l ex p e rim en ts  on the aporphine 

alkaloids. VII. A ttem p ted  syntheses of apo- 
m orphine d im eth y l e ther. J. M. G u l l a n d , R. D. 
H aw o rth , C. J . V ir d e n , and (in part) R. K. Callow  
(J.C.S., 1929, 1666—1676).—Condensation of wi-nitro- 
benzyl chloride and ethyl sodiomalonate in alcohol 
afforded a mixture of ethyl di-(3-nilrobenzyl)maloiiate, 
m. p. 112°, arid ethyl 3 -nitroben7ylmalonate, from 
which 3-nitrobenzylmalonic acid, m. p. 171°, was 
obtained by partial hydrolysis with 30% potassium 
hydroxide solution. The latter on heating gave 
¡3-3-nitrophenylpropionic acid, m. p. 117—118°, con
verted by thionyl chloride and aqueous ammonia into 
the amide, m. p. 99°, then by sodium hypochlorite 
into ^-3-nitrophenylethxylamine hydrochloride, ra. p. 
207—209°, and finally by stannous chloride and 
hydrochloric acid into (3-3-aminophenylethylamine di
hydrochloride (I), in. p. 310° (decomp.). Condensation 
of the free base of I  with 2-nitro-3 : 4-dimethoxyphenyl- 
acetyl chloride in benzene furnished 2'-nitro-3' : 4'- 
dimethoxyphenylaceto-$-3-(2"-nitro-3" : 4 "-dimethoxy- 
phenylacelamido)phenylethylamide, from which no 
basic material could be isolated after prolonged treat
ment with phosphorus pentachloride in chloroform.

fi-Phen ylethyla ?niv e 2-benzamidophenylglyoxylate,

m. p. 177—179° (decomp.) (from 2-benzamidophenyl- 
glyoxylic acid and (3-phenylethylaniine in ether), 
could not be converted into the amide by phosphorus 
pentachloride or phosphoric oxide; 2-benzamido- 
phenylglyoxylo-^-phenylethylamide, m. p. 136-5—138°, 
was produced by interaction of the acid chloride of
2-benzamidophenylglyoxvlic acid and [3-phenylethyl- 
amine in benzene, but was unaffccted by treatm ent 
with phosphorus pentachloride in chloroform for 1 
month. <x-Cyano-2-nitro-3 : -i-dimethoxystilbene, 111. p. 
125-5°, is obtained by condensation of 2-nitro-3 : 4- 
dimethoxyphenylacetonitrile and benzaldehyde in 
alcohol in the presence of sodium ethoxide or piper
idine a t 40—50°. <x-Cyano-2-nitro-3 : A-dimethoxy-2' - 
aldehydostilbene, m. p. 153° (phenylhydrazone, in. p. 
179—180°), is similarly prepared (80% yield) from 
the nitrile and phthalaldehyde a t 45° : it is unaffected 
by boiling with concentrated hydrochloric acid for 
24 hrs., by stannous chloride or tin in a cold mixture of 
glacial acetic and hydrochloric acids, and by aqueous 
ammonia, is destroyed by zinc dust in hot dilute 
hydrochloric or acetic acid, and no crystallino product 
is obtained on heating with malonic acid and 
piperidine in pyridine solution.

When a mixture of w-aminobenzoic acid (1 mol.) 
and <x-eyano-2-nitro-3 : 4-dimethoxy-2'-aldehydo- 
stilbene (1 mol.) is heated a t 135° for 30 mill, a-cyano-
2-nitro-3 : 4 - dime thoxy-2' -m-mrboxyphe nyl iminomethyl- 
stilbene, m. p. 237° (decomp.), is obtained, and is 
converted by reduction with ferrous sulphate and 
ammonia in a hydrogen atmosphere into 2 -(2 '-m-c«r6- 
oxyanilinornethyiphcnyl)-3-cyano-{) : 7 -dimethoxyindole
(II) or the dihydro-derivative [hydrochloride, m. p. 
307° (decomp.)], unaffected by concentrated hydro-

C-CN
C-CcH4-CH2-NH-CcH4-C02H  (II.) 

NH
chloric acid and yielding the tri- and hexa-hydrates, 
m. p. 322°, of I I  on decomposition with aqueous 
sodium acctate. This substance is unsuitable for
the synthesis of apomorphine dimethyl ether.

Piperonylidene-in- and -\t-aminobenzoic acids, m. p. 
244—245° and 243°, respectively, are formed by 
heating piperonal with the acids a t 160° for 30 min.

A. I. V o gel . 
Sinom enine and  d isinom enine. X. S yn

th es is  of d im ethy lsinom eno l. S inom enol- 
quinone. K . G oto and H . S a d z u k i  (Bull. Chem. 
Soc. Japan, 1929, 4, 163—169).—The synthesis of 
3 : 4 : 6 :  7-tetramethylphenanthrene and its identity 
with dimethylsinomenol (Kondo and Ochiai, this 
vol., 1088) has been confirmed. Sinomenol is con
sidered to be 4 : 6-dihydroxy-3 : 7-dirnethoxyphen-

an. anthrene. The reactions of sino-
OMefj -1 menine are reviewed and to it is
OH / J  assigned the annexed revised for-

\H 2 mula (cf. Goto, A., 1920, 1160).
/ x ii When diacetylsinomenol is oxid-

\ \ , /  -¡NMe ised by chromic anhydride in
Ol , 1 acetic acid there is formed di-

.y.. acetylsinomenolquinone, m. p. 217—
219° (phenazine compound, m. p. 

256°), which on hydrolysis yields sinomenol-
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quinone, m. p. 259—263° (phenazine, m. p. 212°). 
When dibenzoylsinomenolquinone (Goto, loc. cit.) is 
treated with alkyl sulphates in alkaline solution there 
are formed sinomenolquinone diethyl ether, m. p. 174° 
(phenazine, m. p. 188°), and sinomenolquinone dimethyl 
ether, m. p. 266° (phenazine, m. p. 184°).

T. H. M o r to n .
O rg an ic  an tim o n y  com pounds [a ry ls tib in ic  

acids]. I. G. F a r b e n i n d . A.-G.—See B., 1929, 699.
T in  m e th y l deriva tives. A ction  of zinc on tin  

tr im e th y l b ro m id e . T in  tr im e th y l phenoxide. 
D ecam eth y ls tan n o b u tan e . C. A. K r a u s  and 
A. M. N e a l  (J. Amer. Chem. Soc., 1929, 51, 2403— 
2407).—-Zinc and tin trim ethyl bromide react in 
aqueous solution, giving mainly tin  tetram ethyl 
accompanied by tin  trim ethyl hydroxide and metallic 
tin. Sodium phenoxide in liquid ammonia solution 
converts tin  trim ethyl bromide into phenoxytrimethyl- 
stannane, SnMe3-OPh, b. p. 223—224°, which is 
stable in air but colours in sunlight, and reacts with 
the appropriate quantity of sodium as follows: 
SnMe3'O Ph+ 2 N a = SnMe3N a+ N aO P h ; 2SnMe3-OPh 
+ 2Na= (Me3Sn)2+ 2NaOPh. Decamethylstannobutane, 
Me10Sn4, obtained by the interaction in liquid ammonia 
of disodium tetramethylstannoethane and tin  trimethyl 
bromide, is a somewhat viscous, colourless liquid which 
readily oxidises to  a white solid. S. K . T w e e d y .

D eam inocaseinogen . H. S t e u d e l  and R. 
S c h u m a n n  (Z. physiol. Chem., 1929,183,168—176).— 
Caseinogen was subjected to deamination by nitrous 
acid and the nitrogen loss in the various fractions 
obtained on hydrolysis investigated. Nitrous acid 
causes no considerable changes in the caseinogen 
molecule. The lysine fraction is attacked, the 
arginine in part, and the histidine more strongly. 
Tyrosine and tryptophan are unchanged. The 
cystine content by Folin’s method of the deaminated 
molecule was about six times th a t of the original 
material. J . H. B ir k in s h a w .

P ro te in s . V. B enzoy lp ro te ins : benzoyl-
o v album in  an d  i ts  h y d ro ly sis . S . G o l d sc h m id t  
and A. K in s k y  (Z. physiol. Chem., 1929, 183, 244—  
260; cf. A., 1927, 581).—The hydrolysis of benzoyl- 
albumin with alkali and acid was studied. Definite 
breaks in the time curve appear with iV-sodium 
hydroxide (at 100°) a t 6-5% and 12-5—13% hydro
lysis. W ith sulphuric acid a t 34° the benzoyl groups 
hydrolysed reach a steady maximum a t 6-5%. At 
100° the hydrolysis again reaches a maximum in a 
few lirs. and about 90% of the to tal nitrogen is 
present as amino-nitrogen. About 7% of the 
benzoyl complex remains unhydrolysed. e-Benzoyl- 
lysine was isolated from this portion, showing th a t 
the c-amino-group of tysine accounts for about half 
of the free amino-groups of egg-albumin.

J . H. B ir k in s h a w .
D eg rad a tio n  of g e la tin  w ith  acetic  anhy d rid e . 

Iso la tio n  of ace ty la ted  asso c ia tes  of p a r tly  
d eh y d ra ted  po lypep tides. IV. D eg rad a tio n  of 
p ro te in s  an d  th e ir  deriva tives. A. F o d o r  and C. 
E p st e in  (Biochem. Z., 1929, 210, 24— 41; cf. A.,
1928, 1387).—Degradation of gelatin with acetic 
anhydride under conditions in which hydrolysis is

excluded gives a  value of 0-66 for the ratio 
amino-nitrogen/total nitrogen (v), but if the treatment 
with the reagent is repeated several times v approaches
0-5. This suggests a degradation of a tri- to a 
di-peptide of proline or hydroxyproline. From other 
considerations the proline group must occupy the 
central position in the chain between a glycine and an 
alanine group. The acetylated gelatin complexes 
represent associations of three tripeptide groups. 
Possible constitutions for these are considered.

J . H. B ir k in sh a w .
D en a tu rin g  of p ro te in s . I. T . T adokoro 

and K. Y o sh im u r a . II. T . T adokoro  and S. 
W a t a n a b e  (J. Fac. Agric. Hokkaido, 1928, 25, 
117— 132, 133—149).—Rico oryzenin was denatured 
in solution by boiling and by freezing; soya-bean 
glycinin by boiling, freezing, superheated steam, 
gasoline, or benzine; soya beans by heating, boiling, 
freezing, and soaking in gasoline; salmon proteins by 
cooling, freezing, salting, and smoking. The resulting 
chemical and optical changes were followed.

Ch em ical  A bstracts.
N itro g en  d is tr ib u tio n  of gela tin . F. S. D aft 

(Compt. rend. Trav. Lab. Carlsberg, 1929,17, No. 12,
1— 17).—Contrary to the statements of other workers
(Knaggs, A., 1923, i, 1143; Knaggs and Schryver, A.,
1925, i, 90; Thornley, A., 1928, 81), preliminary 
treatm ent of gelatin with acid or alkali has no effect 
on the percentages of non-amino- and of diamino- 
nitrogen. The methods of determination of the 
different forms of nitrogen in proteins are discussed 
and certain modifications are described which, it is 
claimed, give comparable figures for nitrogen dis
tribution. In  particular, separation of amino-aeids 
with phosphotungstic acid is carried out under 
strictly defined conditions of concentration and 
temperature, and the treatm ent of the fractions before 
determination by the nitrous acid or formaldehyde 
methods is described. R. K. Callow.

D ete rm in a tio n  of ca rb o x y l g ro u p s  in  digestion 
p ro d u c ts  of p ro te in s . I. A . S m o r o d in c e v , A. N. 
A d o v a , and S. S. T sc h u lk o v a  (Fermentforsch., 
1929, 11, 37—44).—The method described by Felix 
and Müller (A ., 1928, 535) gives best results when a 
0 -0 1 % solution of alizarin-yellow is used as indicator 
and 0-5 c.c. of this is mixed with the alkali (10 c.c.). 
The total amount of carboxyl groups present is 
determined, whereas W illstätter and W aldschm idt- 
Leitz’ method (A ., 1922, ii, 169) gives values both 
for amino-acids and peptides. H. B ur to n .

D ete rm in a tio n  of an tim o n y  in  o rg an ic  anti
m ony  com pounds. S. G h o sh  (Indian J . Med. Res., 
1929, 16, 457— 460).—The substance (0-05—0-07 g.) 
is digested with 2 g. of potassium sulphate and 3 c.c. 
of arsenic-free, concentrated sulphuric acid in a 
loosely-stoppered conical flask until colourless, diluted 
with 25 c.c. of distilled water, and boiled for 3—5 
min. To the warm solution 3—4  c.c. of concentrated 
hydrochloric acid are added and the solution is rapidly 
cooled and diluted to 100 c .c .; 25 c.c. of this solution 
are made faintly allvaline to litmus by a 40% solution 
of sodium hydroxide, acidified with 5 c.c. of a 1% 
solution of tartaric acid, and again made alkaline with
10 c.c. of a 4%  solution of sodium hydrogen carbonate.
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After addition of 25—30 drops of a 1 % starch solution, 
the antimony is determined by titration with 0-01A7- 
iodine solution previously standardised against 
sodium antimony tartrate. By titration of the whole 
of the solution instead of an aliquot part, accurate 
results may be obtained with only 0-02 sr. of substance.

J. W. B a k e r .
Rapid d e te rm in a tio n  of alcohol. W . L. 0. 

Whaley (Planter and Sugar Mfr., 1928, 8 1 , 321—- 
323).—Alcohol is satisfactorily determined by 
measurement, with the Juerst ebulliometer, of the 
lowering of b. p. of its aqueous solution.

Ch em ical A bstracts.

Influence of b o ric  acid  on ox idation  of o rg an ic  
substances w ith  w hich  i t  fo rm s  com plexes. I. 
G eneral investiga tions b ased  on m e th o d s  used  
in  s u g a r  analysis. J .  Yoicu and ( M l l e . )  V. 
D u m i t r e s c u  (Bui. Soc. Chim. Romania, 1929, 11. 
15—24).—Low results are obtained in the deter
mination of reducing sugars by the usual methods 
when boric acid is present, the deficit increasing with 
increasing boric acid content. The formation of 
boric acid-tartrate complexes etc. as well as th a t of 
boric acid-sugar complexes is possible. Priority is 
claimed over Levy and Doisy (A., 1928, 741).

J . S. Ca r t e r .

Biochem istry.
Storage of m anganese and copper in the animal 

body; influence on haemoglobin formation.
R. W. T it u s  and J . S. H u g h e s  (J. Biol. Chem., 1929, 
83, 4G3—467).—Addition of small amounts of copper 
or manganese to a whole wheat-milk powder diet did 
not prevent the development of nutritional anaemia, 
but enabled the animals to utilise inorganic iron for 
the synthesis of haemoglobin. C. R. H a r ing to n .

Physico-chem ical properties of natural globin.
G. R o c h e  (Compt. rend., 1929, 189, 378—380).— 
The isoelectric point of globin, obtained from haemo
globin by the method of Hill and Holden, has been 
determined by cataphoresis and by means of neutralis
ation curves, both methods giving a single value of 
Pa 7-5, whereas th a t of haemoglobin is a t p a 6 -8 . I t  is 
suggested th a t this lowering of p a is the natural result 
of combination with the acid haematin.

P. G. M a r s h a l l .
Change in oxyhsemin on drying. A. HamsIk 

(Z. physiol. Chem., 1929, 183, 269—272).—The 
reactivity of a-oxyhaemin preparations is lessened on 
drying, owing to anhydride formation. Probably 
a-oxyhaemin exists pure only in the moist state, 
but haemins (especially formylhaemin) retain their 
reactivity on drying. J . H. B ir k in sh a w .

Peroxidase reaction. XXIV. S im ultaneous 
application of the oxidase and peroxidase 
reactions on leucocytes. K. T o k u e  (Tohoku J . 
Exp. Med., 1929, 12, 295—300).—Saturated aqueous 
benzidine (containing 2 drops of 3% hydrogen 
peroxide per 100 c.c.) is applied to an air-dried fresh 
blood smear for 2  min., followed by 1% aqueous eosin 
for 5—10 sec. After washing and examining, 
Wiiikler-Sehultze oxidase reagent is added, the slide 
being washed and re-examined after 2 min.

Chem ical  A bstra cts . ^
Im m ediate acid change in  shed blood. R. E. 

H a v a rd  and P. T. K e r r id g e  (Biochem. J., 1929, 23, 
600—607).—There is a change in the hydrogen-ion 
concentration of blood, soon after being shed, of 
-0-05 p n a t 38° and a t 28°. I t  takes place within 
about 6 min. a t 38° and 11 min. a t 28°. I t  does not 
occur until after l -5—2 hrs. a t the ordinary' tem
perature. The change is unaffected by sodium 
Ihioride, anticoagulant s, potassium cyanide, or t hymol.

I t  takes place in laked blood and centrifuged laked 
blood, but not in plasma. S. S. Z il v a .

Blood-fat. I. P re p a ra tio n  an d  g en e ra l 
ch a rac te ris tic s . H. J . C h a n n o n  and G. A. 
C o ll in s o n (  Biochem. J., 1929, 23, 663—675).—F at 
has been prepared from 12 samples of ox-blood at 
fasting level by precipitating the blood with 3 vols. 
of alcohol and by extracting with ether the protein 
residue and the residue obtained by evaporating the 
alcoholic filtrate. Of the fat present in blood S0% 
may be extracted in this way. The fat constants, 
phosphorus, and nitrogen of the samples have been 
determined. The amount of fa tty  acid present varies 
little from tha t required if the phosphorus of the fat 
be calculated as lecithin and the cholcsteryl ester as 
cholesteryl stearate, which suggests th a t glycerides 
are not present in appreciable quantity.

S. S. Zil v a .
W ater con ten t of b lood-serum . H . S p e n c e r  

(Amer. J . Dis. Children, 1929, 37, 546—552).—Of 
methods for determining sp. gr. of blood-serum, the 
falling-drop method is preferred.

Chem ical  A bstr a c t s .
T un g sto m o ly b d ic  ac id  as  a p re c ip ita n t fo r 

b lood-p ro te ins. S. R. B e n e d i c t  and E. B . 
N e w t o n  (J. Biol. Chem., 1929, 83, 357—360).—A 
mixture of sodium molybdate and sodium tungstate 
is recommended as a substitute for the sodium 
tungstate employed in the Folin-Wu method for tho 
precipitation of blood-proteins. Filtrates obtained 
with the aid of the new reagent show higher values 
for uric acid and ergothioneine. C. R. H a r in g t o n .

N o n -su g ar red u c in g  su b stan ces of b lood  and  
u rin e . I. G lu ta th ione an d  ergo th ioneine in  
blood. S. R. B e n e d i c t  and E. B . N e w t o n  (J. 
Biol. Chem., 1929, 83, 361—365).—Sheep blood was 
freed from proteins with tungstic acid, the filtrate 
was treated with silver lactate, and the precipitate 
separated and extracted with hydrochloric acid- 
sodium chloride solution ; the residue was boiled with 
dilute hydrochloric acid and the filtrate, after trea t
ment with zinc and platinum to remove traces of 
tungsten and silver, was treated with mercuric acetate. 
The solution obtained on recovery from the mercury 
precipitate was treated with mercuric sulphate, the
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precipitate was decomposed, and the filtrate, after 
exact removal of sulphuric acid, concentrated and 
poured into excess of alcohol, yielding a precipitate of 
glutathione. The jdeld was 0-1 g. per litre of blood, 
and the product showed the high nitrogen and low 
sulphur content observed by H unter and Eagles 
(A., 1927, 477, 478); it possessed a reducing action 
towards the Folin-W u sugar reagent equivalent to 
one fifth of its weight of dextrose. Ergothioneine 
also shows a slight reducing action with this reagent.

C. R . H artngton .
N ew  co n stitu en t of blood. E. W. R o c k w o o d , 

R . G. T u r n e r , and J . J . P f if e n e r  (J. Biol. Chem., 
1929, 8 3 , 2S9—297).—Hydrolysis with sulphuric acid 
of a protein-free blood filtrate or muscle extract causes 
an increase in the apparent amount of ergothioneine 
as determined by the method of Benedict (this vol., 
714); this increase is ascribed to the liberation of 
a new substance Z, figures for the concentration of 
which in various samples of blood and tissues are 
given. C. R . H a r in g t o n .

D ete rm in a tio n  of ca rb am id e  in  blood. S. L.
L e ib o f f  and B. S. K a h n  (J . Biol. Chem., 1929, 8 3 , 
347— 352).— The protein-free blood filtrate is heated 
a t 150° for 10 min. in a special pressure tube with 
dilute sulphuric acid. Ammonia is determined 
directly in the resulting solution by Nessler’s method.

C. R . H a r in g t o n .
M an o m etric  d e te rm in a tio n  of ca rb am id e  in  

blood and  u rin e . D. D. V a n  S l y k e  (j .  Biol. Chem., 
1929, 8 3 , 449—461).—Carbamide can be determined 
in diluted urine or in a protein-free blood filtrate by 
the use of the author’s manometric apparatus (A., 
1924, ii, 872), the reaction with hypobromite being 
employed. The error is about ± 4 %  in the case of 
urine, and ± 2  mg. of nitrogen per 100 c.c. in blood.

C. R . H a r in g t o n .
D ete rm in a tio n  of acetone su b s tan ces  in  b lood  

an d  u rin e . D. D. V a n  S l y k e  (J. Biol. Chem., 1929, 
8 3 , 415—423).—The validity of the au thor’s method 
(A., 1918, ii, 8 6 ) is confirmed, the criticisms of Smith 
(A., 1926, 1283) being answered on the ground th a t 
the la tter author failed to make control determinations 
with pure (3-hydroxybutyrie acid.

C. R. H a r in g t o n .
D ete rm in a tio n  of su g a r  in  b lood  an d  u rin e . 

P. J . Ca m m idg e  and H . A. H . H o w ard  (Brit. J . Urol., 
1929, 1, 17—32).—A solution (I) is prepared by 
boiling arsenious oxide (4-948 g.) and sodium hydrogen 
carbonate (25 g.) with water (300 c.c.), and diluting 
the cold solution to 1 litre ; a solution (II) is prepared 
by dissolving potassium citrate (SI g.), carbonate 
(70 g.), and oxalate (92 g.) in hot water (600 c.c.), 
adding a solution of copper sulphate pentahydrate 
(25 g.), in warm water (150 c.c.), and a solution of 
potassium iodate (3-2496 g.) in water (150 c.c.) which 
has been made alkaline with potassium carbonate and 
treated with potassium iodide (50 g.), the mixed 
solutions being diluted to 1000  c.c. For the deter
mination of sugar in urine, 50 c.c. of I I  and 50 c.c. of 
water are boiled and treated  with 5  c.c. of urine, 
7-5 c.c. of 30% sulphuric acid are added to  the cooled 
solution, and the mixture is immediately titra ted  with
I, a blank determination being performed. The

preparation of solutions and the application of the 
method to the determination of sugar in blood 
deproteinised with tungstic acid are also described.

Ch em ical  A bstracts.
D ete rm in a tio n  of b lo o d -su g ar. P. H orkheimer 

(Pharin. Ztg., 1929, 74, 546).—Micro-methods should 
replace macro-methods. That of Hagedorn and Jensen 
is better than the method of Kaufmann (Klin. Woch.,
1927, No. 14- ; 1928, No. 5), which gives only approxim
ate results, and more rapid than th a t of Glassmann 
and Zwilling (cf. this vol., 207). The blood sample is 
best taken by absorption in prepared filter-papers 
which are weighed on a torsion microbalance.

W. McCa r tn ey .
C arb o h y d ra te  m etab o lism . I. M icro-deter

m in a tio n  of dex tro se . R . M iy a m a  (Bull. Sci. Fak. 
Terkultura, Kjusu, 3, 122—131).—For the determin
ation of blood-sugar Hagedorn’s method is the most 
accurate. The results diminished in the order : 
Benedict, Folin-W u, Hagedorn, Folin, SchaSer- 
Hartm ann, Bang. All the results were affected by 
the addition of cystine ; the addition of sodium 
sulphite gave high results in Folin and W u’s method 
and low results in Bang’s method.

Ch em ical  A bstracts.
B lood-sugar. J . C. B ock  (Wien. med. Woch., 

1929, 79, 43—47 ; Chem. Zentr., 1929, i, 1364).- 
A study of the speed of reaction of the fasting human 
organism to administration of dextrose.

A. A. E l d r id g e .
Influence of v a rio u s  su b s tan ces  on th e  sugar 

an d  am m o n ia  con ten t of blood. H. W a x to c h  
(Arch. exp. Path. Pharm., 1929, 143, 337—357).— 
The influence of administration of various acids, 
alkalis, salts, sugars, and of urea, “ oxantin ” (di- 
hydroxyacetone), insulin, “ synthalin,” and liver as 
well as the effects of X -ray irradiation on the sugar and 
ammonia content of the blood in rabbits have been 
studied. Of the acids hydrochloric, sulphuric, and 
phosphoric, orally administered, the first produces no 
increase, the others, sometimes a slight increase in the 
ammonia content : all three always raise the blood- 
sugar. Oral administration of malic, citric, or 
p-hydroxybutyric acid causes sometimes very great 
increase in the ammonia content, sometimes, for 
reasons unknown, no increase, whilst oral or sub- 
cutaueous administration of the sodium salts of these 
acids produces no change. The organic acids also 
regularly cause hyperglyeæmia. i^-Sodium hydr
oxide solution or aqueous sodium carbonate solution, 
given orally, always causes the ammonia content 
to rise. Oral or subcutaneous administration of 
ammonium chloride or carbonate greatly increases 
both the ammonia and the sugar content and the 
administration of urea likewise causes distinct, and 
often great, increase in the ammonia content and 
distinct hyperglyeæmia. Dextrose or oxantin when 
administered alone, orally or subcutaneously, has no 
effect on the ammonia content, but dextrose dis
tinctly reduces the increase which follows administra
tion of ammonium salts or urea. Lcevulose acts like 
dextrose in this respect, but less powerfully. Insulin, 
subcutaneously injected, sometimes raises the 
ammonia content, but it has no definite effect on the 
increase occurring after the giving of urea. “ Synth-
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alin,” given orally, does not increase the ammonia 
content, but appears to  minimise the influence of 
previously-administered ammonium carbonate or 
urea. Raw or boiled liver has no effect on the 
ammonia content, but it likewise appears to have this 
minimising influence. Intense X-ray irradiation causes 
increase of the ammonia content. W. McCa r t n e y .

H æ m atoporphyrin  haem olysis. H. K a w a i (J. 
Biochem. Japan, 1929, 10, 325—350).—When red 
corpuscles are hæmolysed by exposure to light in 
presence of hæmatoporphyrin no substance capable 
of producing haemolysis is found. Hæmatoporphyrin 
hæmolysis is often observed in corpuscles with a high 
content of acid-soluble phosphoric acid, and is 
accompanied by decomposition of organic phosphoric 
acid. This, however, does not occur in the disinte
gration of the stroma. C h e m ic a l A b s tr a c t s .

R elationship  betw een  hæ m oly tic  com plem ent 
of guinea-pig  s e ru m  an d  lipase. J . G o r d o n  and 
A. W o r m a ll (Biochem. J ., 1929, 23, 730—737).— 
The complement activities of various guinea-pig sera 
tend to run parallel with the esterase activities of those 
sera, although discrepancies occur. The destruction 
or inactivation of either of the two relatively heat- 
stable components of complement does not appreci
ably diminish the esterase or lipase activity of guinea- 
pig serum. The serum retains a distinct esterase 
power after the inactivation of the complement by 
heating it a t 56% for 30 min. Protein preparations 
obtained by treating the serum with alcohol and ether 
at low temperatures possess no complete complement 
power, but retain a large part of the original esterase 
of the serum. The immune body essential for com
plement action has no influence on the esterase or 
lipase activity of guinea-pig serum when used in 
amounts sufficient to promote hæmolysis of ox red- 
cells. The esterase or lipase of guinea-pig serum does 
not take part in specific hæmolysis, nor can the action 
of hæmolytic complement be ascribed to a hydrolysis 
of the fa tty  substances of the red-cell envelope by 
lipolytic enzymes. S. S. Z ilv a .

Electrom etric determ ination of chlorides in 
whole blood and tissues. J . C. F o r b e s  and H. I r v 
ing ( J. Biol. Chem., 1929,83,337—344) .—Diluted blood 
or tissue extract is heated with dilute sulphuric acid 
and silver n itrate ; after partial neutralisation with 
ammonia the excess of silver is titrated elcctro- 
metrically witli standard sodium chloride solution.

C. R. H a r in g to n .  
Determ ination of chloride in anim al tissues. 

IS. H. C a l lo w  (Biochem. J ., 1929, 23, 648—653).— 
The chloride is completely extracted from the tissues 
by boiling with distilled water and is determined in the 
extract by a modification of Volhard’s method. 
Christy and Robson’s method for the determination 
of chloride in biological fluids (A., 1928, 564) is 
criticised. S. S. Z ilv a .

Relation between cystine yield and total 
sulphur in various anim al hairs. C. Rim ixgton 
(Biochem. J ., 1929, 23, 726—729).—In all varieties 
except camel hair, the entire sulphur of the purified 
hair could be accounted for as cystine. Camel hair 
yields 94% of the total sulphur as cystine.

S. S. Zilva.

Q uantity  of cysteine in  liv ing  tis su e  p ro te in s  
an d  its  b io logical significance. Y. O k u d a  (Proc. 
Imp. Acad. Tokyo, 1929, 5, 246—248).—An iodo- 
metric method has been devised for the determination 
of cysteine and cystine in proteins, and the distribu
tion of these two substances in various proteins con
tained in fresh muscle, liver, and egg has been studied. 
The proteins of physiologically active tissue contain 
most of their sulphur-containing amino-acids in the 
form of cysteine and very little in the form of cystine; 
with egg-protein and the keratins, the reverse is the 
case. The oxygen uptake of proteins containing 
either cysteine or cystine alone is very sm all; the 
presence of both cysteine and either cystine or 
glutathione is necessary for the rapid absorption of 
oxygen. A. A. G o ld b e r g .

C hem ical change in  th e  d ry in g  by  h ea t of fish  
m uscle. I. S. Y am am oto  and S. M a su d a  (J. 
Imp. Fish Inst;, Tokyo, 1926, 22, 53—55, 188— 
197).—During desiccation of fish musclc by heat the 
monoamino-acid nitrogen is generally gradually 
diminished, whilst the diamino-acid nitrogen tends 
to increase. Optimal conditions for drying arc 
described. C h e m ic a l A b s t r a c t s .

Iso la tio n  of d i-iodo ty rosine fro m  th e  th y ro id .
G. L. F o s t e r  (J. Biol. Chem., 1929, 83, 345—346).— 
The isolation of di-iodotyrosine and of thyroxine from 
the thjToid described by Harington and Randall 
(this vol., 839) has been repeated by a simplified 
procedure; 33% of the to tal iodine was obtained as 
di-iodotyrosine and 16% as thyroxine.

C. R. H a r in g t o n .
D istrib u tio n  of v a rio u s  ph o sp h o ric  acid 

frac tio n s in  d iffe ren t p o rtio n s  of the  h ea rt. A. C. 
W h it e  (Z. physiol. Chem., 1929, 183, 184—190).— 
The various portions of ox-heart show differing water 
con ten t; the left auricle has more dry m atter than the 
right, and still higher values are found in the ventricle. 
The total phosphorus increases in the order right 
auriclc, left auricle, right ventricle, left ventricle. The 
acid-soluble phosphoric acid is greater in the left 
auricle than in the right and still greater in the 
ventricles. The phosphatide-phosphorus is much 
lower in the auricle than  in the ventricle, in the right 
auricle lower than in the left. J . H. B ih k in sh a w .

Choline in  th e  p lacen ta  an d  i ts  re la tio n  to  
labour. F. W r e d e ,  E. S t r a c k ,  and E. B o r n -  
h o f e n  (Z. physiol. Chem., 1929, 183, 123—132).— 
Normally and abnormally born human placentas 
contained about 180 mg. of choline per kg. of fresh 
organ, the placenta of the cow 114 mg. per kg.

J . H . B ir k in s h a w .
P ro tam in e . I. R. H i r o h a t a  (J. Biochem. 

Japan, 1929, 10, 251—258).—A protamine (“ mugil- 
ine-P ” ) isolated from the sperm of Mugil japonicus 
probably contains no aromatic amino-acids, nor any 
basic amino-acids except arginine; large quantities 
of monoamino-acids soluble in ethyl or methyl 
alcohol are present. C h e m ic a l A b s t r a c t s .

O xytocic su b s tan ce  of ce reb ro sp in a l fluid.
H. B . V a n  D y k e ,  P. B a i l e y ,  and P. C. B u c y  
(J. Pharm. Exp. Ther., 1929, 36, 595—610).—The 
oxytocic action of the cerebrospinal fluid, as shown by
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experiments 011 the isolated guinea-pig uterus is 
related to its calcium content. I t  is suggested tha t 
calcium may be responsible for the oxytocic action of 
normal cerebrospinal fluid and also for the mclano- 
phore-expanding action exhibited by normal cerebro
spinal fluid and serum. W . 0 .  K e r m a c k .

E x cre tio n  of lead. K. A . K e k h o e  and F. 
T h a m a n n  (J. Amer. Med. Assoc., 1929, 92, 1418— 
1421).—Lead in the fceces (mg. per g. of ash) and urine 
(mg. per litre) was found as follows : students 0-08, 
0*08; workmen with slight, if any, exposure to lead, 
0-10,0-13 ; workmen with moderate or severe exposure, 
0-65, 0-22. Ch em ical  A bst r a c t s .

E x cre tio n  of lead  in  u rin e . H. Mil l e t  (J. Biol. 
Chem., 1929, 83, 265—268).—Figures are given for 
the urinary excretion of lead, the determinations 
being made electrometrically. Normal individuals 
and untreated cancer patients excrete daily about 
0-09 mg. of lead; this amount is not increased by 
injections of colloidal lead phosphate.

G. R. H a r in g t o n .
D etection  of keton ic  su b s tan ces  in  u rin e . B. 

SjqmvENKE (Pharm. Ztg., 1929 , 74, 992—994).— 
The iodoform reaction is more sensitive towards 
acetone than the nitroprusside reactions of Legal or 
Lange. The substance which gives the nitroprusside 
reaction is ethyl acetoacetate and not acetone, since 
urine, which gives the nitroprusside reaction and not 
the iodoform reaction in the cold, gives a positive 
iodoform reaction and a negative nitroprusside reac
tion after heating to  100° for A hr. The p-amino- 
acetophenone test is most sensitive for ethyl aceto
acetate. S. Co f f e y .

D ete rm in a tio n  of s u g a r  in  u rin e . W . G. E x t o n ,  
A. R. R ose, and P. V. W e l l s  (Proc. 38th Ann. Mtg. 
Assoc. Life Ins. Med. Dir. Amer., 1928, 14, 436— 
441).—The urine (0-2 c.c.) is diluted to 10 c.c. with a 
reagent prepared by adding phenol (6 g.) and then 
sodium sulphite (5 g.) to 200 c.c. of 4% sodium 
hydroxide solution, diluting -with water to about 
500 c.c., adding sodium potassium tartra te  (100 g.), 
and then a solution of 3 : 5-dinitro-2-hydroxybenzoic 
acid (7 g.) in water (300 c.c.), and diluting to  1000 c.c. 
The tube containing the mixture is immersed in 
boiling water for 5 min., cooled, placed in a scopometer 
with the green light filter in place, and the wedge 
reading a t the extinction point is noted. The dex
trose content is determined by reference to a chart.

Ch em ical  A b st r a c t s .
B erg e im  te s t  fo r in te s tin a l pu trefac tio n . F. 

H o e l z e l  (J. Biol. Chem., 1929, 83, 331— 332).— The 
presence of reducing substances in normal faeces 
renders the test of Bergeim (A., 1925, i, 99) for 
intestinal putrefaction valueless.

C. R. H a r in g t o n .
S u g a r  to le ran ce  in  a r th r i t is .  II . A r th r it is  of 

th e  m enopause . B. H. A r c h e r  (Arch. In t. Med., 
1929, 44, 238—243).—Of twenty typical eases of 
arthritis of the menopause 70% showed diminished 
sugar tolerance, whereas it had previously been shown 
that, in a parallel series of infectious cases, only 15% 
exhibited this phenomenon. The lowering of the 
sugar tolerance may be due either to the disease of the 
joints or to associated conditions. W. M cCa r t n e y .

A cute yellow  a tro p h y  of th e  liver. O rigin of 
ca rb am id e  in  th e  body. I. M. R abinow itcii 
(J. Biol. Chem., 1929, 83, 333—335).—A case of 
acute yellow atrophy showed great dilution of the 
(small amount of) urine, combined with complete 
absence of carbamide from the blood. The hypothesis 
th a t carbamide is formed exclusively in the liver is 
therefore supported. C. R . H ar ing to n .

E ffect of m u sc u la r  exercise  in  beri-beri. I. 
G as an d  ca rb o h y d ra te  m etab o lism . R. I nawa- 
sh ir o  and E. H a y a s a k a . II . Circulatory 
a p p a ra tu s . E. H a y a s a k a  and R. I nawashiro 
(Tohoku J . Exp. Med., 1928, 12, 1—28, 29—61).— 
The resynthesis of lactic acid is re ta rded ; the decrease 
of oxygen consumption and respiratory volume to 
initial values is prolonged; acidosis and blood-sugar 
are increased. Ch em ical  A bstracts.

E x cre tio n  of oxalic  acid  in  p h lo rid z in  diabetes.
G. V ia l e , L . N a p o l e o n i, and D. R o ssel li (Compt. 
rend. Soc. Biol., 1929, 99, 2005—2006; Chem. Zentr., 
1929, i, 1708).—Although oxalic acid is sometimes 
excreted by the phloridzinised dog in larger amounts 
than by the normal animal, no relation between 
oxaluria and glycosuria was detected.

A . A . E ld rid g e .
E ffect of d ex tro se  on a lim en ta ry  galactosuria.

0 .  W e l t m a n n  (Wien. klin. Woch., 1929, 42, 8—10; 
Chem. Zentr., 1929, i, 1365).—On ingestion of 40 g. 
of galactose and 50—100 g. of dextrose the elimination 
of galactose is reduced (especially in disease of the 
liver) to a smaller extent than by ingestion of the 
galactose alone. A. A. E ldridge .

A rte ria l hypertension . R. H. M ajo r (Amer. J. 
Med. Sei., 1929, 177, 1S8—194).—Few cases of 
hypertension (without diabetes) showed blood-sugar 
values greater than 120 mg. per 100 c.c., but 61% of 
cases of essential hypertension, and all cases of 
chronic nephritis with hypertension, showed abnorm
ally high blood-guanidine values, the normal being 
0-1 mg. (average), 0-2 mg. (max.) per 100 c.c. “ Blood- 
guanidine ” resembles guanidine, bu t the identity 
was not conclusively established.

Ch em ic a l  A bstracts.
In flam m atio n . III . C arb o h y d ra te  m eta

b o lism  in  in flam ed  tis su e  d u rin g  th e  initial 
s tage. F. B r ik k e r  and F. S ü p o n it z k i. IV. 
N itro g en  exchange in  th e  in itia l stage. 1?. 
B r ik k e r  and I. L a z a r in . V. A cetone substances 
in  th e  blood of in flam ed  tissue . F. B r ik k e r  (Zhur. 
exp. Biol. Med., 1928, 9, 285—290, 291—299, 300— 
403).—The venous blood of the inflamed (rabbit’s) ear 
has an abnormally high dextrose and acetone-substanco 
content and amylolytic index. The protein of the 
inflamed region undergoes increased catabolism.

Chem ical  A bstra cts .
C h em istry  of in crease  of b lo o d -p ressu re  in 

n ep h ritis . W. H ü l se  and K . F r a n k e  (Arch. exp. 
Path. Pharm., 1929, 143, 257—268).—In  ordinary 
cases of hypertonic nephritis as well as in those in 
which there is no insufficiency in the action of the 
kidneys, the deproteiniscd blood-plasma contains 
considerably more amino-nitrogen after acid hydrolysis 
than does normal plasma. The material which gives 
rise to this extra amino-nitrogen is responsible for the
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increase in blood-pressure in nephritis. Animal 
charcoal easily adsorbs the material and it is soluble 
in alcohol, ether, chloroform, acetone, and water. 
It gives positive ninhydrin, carbylamine, and iodo
form reactions and negative phenyl reaction. I t  
possibly belongs to the phosphatide group or to the 
group of compounds containing amino-nitrogen from 
which phosphatides are built up. W. McCa r t n e y .

Effect of a d m in is tra tio n  of am ino-acids on 
the s tru c tu re  of p lasm a-p ro te in . A. N itsc h k e  
(Z. exp. Med., 1929, 64, 111—119; Cliem. Zentr., 
1929, i, 1363—1364).—In  pathological conditions of 
the kidneys administration of amino-acids caused a 
diminished elimination of pro tein ; the albumin 
fraction is increased, whilst the fibrinogen and 
globulin fractions are diminished.

A. A. E ld r id g k .
[Retention of] in o rg an ic  serum -su lphates, 

urea, and  c rea tin in e  in  cases of ren a l insuffi
ciency. E ffect of d iu res is  [and  of chronic 
nephrosis] on se ru m -su lp h a te s . E. G. W a k e 
field (Arch. In t. Med., 1929, 44, 244—251).—In 
cases of renal insufficiency increase in the amount of 
urea or creatinine in the blood is usually accompanied 
by increase in the amount of inorganic serum-sulphate. 
No direct correlations can be traced, however, and 
patients showing no evidence of renal disease may 
have more inorganic sulphate in the serum than have 
normal healthy persons. Diuresis seems to lower the 
concentration of inorganic sulphates in serum. In 
cases of chronic nephrosis there may not be any 
retention of inorganic sulphates. W . McCa r t n e y .

C hem ical changes o ccu rrin g  in  the body as 
a re su lt of c e rta in  d iseases. IV. P rim a ry  
pneum onia in  ch ild ren . D . C. D arrow  and A. F. 
Hartm ann  (Amer. J . Dis. Children, 1929, 37, 323— 
334).—The plasma chloride, hydrogen carbonate, and 
total base are decreased; a low f .-p. depression and a 
high normal p u value were observed.

Chem ical A bstra cts.
C alcium  an d  p h o sp h o ru s  concentration  in  the 

in testina l co n ten ts  of r a ts  in  re la tion  to  ricke ts. 
A. M. Co u r t n e y , F. F. T isd a l l , and A. B rown 
(Can. M ed. A ssoc . J'., 1928, 19, 559—562).—T h e to ta l 
calcium co n ten t of th e  caecum of rats fed on M cCollum’s 
rachitogenic d ie t and  k ep t inside w as much higher 
than th a t  of ra ts sim ilarly  fed and exposed to su n 
shine, a lthough th e  calcium  com bined  w ith phosphorus 
was practica lly  th e  sam e in both groups.

Ch kmica l A bstracts .
Carbohydrate m etabolism  of tumours. III. 

Rate of g lycolysis of tum our tissue in the living  
animal. C. F. C o r i and G. T. C o r i (J. Cancer Res., 
1929, 12, 301—313).—The tolerance limit of normal 
rats for intravcneously injected sodium (Z-lactate was 
a rate of infusion of 95 5 mg. of lactic acid per 
100 g. of body-weight per hr. Bats with tumours 
weighing 14—21% of the body-weight showed a 
marked increase in the blood-lactic acid. 'Ihe 
decrease in lactic acid tolerance was approximately 
proportional to the size of the tumour. I t  is computed 
that the rate of lactic acid production by the tumour 
tissue in the living animal is 570—800 mg. of lactic acid 
per 100 g. of fresh tumour per hr. The rate of

glycolysis of the tumour in vivo depends on the 
blood-sugar concentration. A t a normal blood-sugar 
level of the tumour-bearing animals the glycolysis 
corresponds with one half of the maximum possible 
glycolysis of the tumour. The intravenous dextrose 
tolerance of tumour-bearing rats is the same as th a t 
of normal rats. Ch em ical  A b st r a c t s .

A ctual reac tio n  of u rin e  an d  its  re la tio n  to  
fatigue. M. S. R e s n it s c h e n k o  (Biochem. Z., 
1929, 210, 393—102).—A series of curves shows the 
variations of Urinary acidity during various periods 
of muscular exercise. With severe work an increased 
acidity is usually obtained, bu t in athletes there is no 
increase and occasionally a decrease.

P .W . Cl u t t e r b u c k .
A bsolu te am o u n t of h ydrogen  ions in  u r in e  on 

th e  m a rc h  an d  in  ru n n in g . M. S. R e s n it s c h e n k o  
(Biochem. Z., 1929, 210, 403—413).—Work of 
medium intensity (10 km. march with pack) causes, 
in persons of average physique, an increased acidity 
of urine and in stronger persons first a decrease and 
subsequently an increase to normal acidity. More 
intense exercise bu t of shorter duration (700 m. run) 
increases the concentration and the absolute amount 
of the hydrogen ions of the urine.

P. W. Cl u t t e r b u c k .
E ffect of “ tra in in g  ” of m u sc le  on i ts  co n ten t 

of p h o sp h o ru s  com pounds. D. F e r d m a n n  and
O. F e in sc h m id t  (Z. physiol. Cliem., 1929, 183, 261— 
268).—“ Training ” of the leg muscle of the. rabbit by 
electrical stimulation for 3—4  min. twice daily causes 
a considerable increase in the crcatinephosphoric acid. 
On cessation of the training, the normal value is again 
attained after 4— 6 days. No change is produced by 
training in the pyrophosphoric acid or the hexose- 
phosphoric acid. J . H. B ir k in s h a w .

Role of p h o sp h o ru s  in  th e  m e ta b o lism  of 
ca rb o h y d ra te  in  m uscle . E. A u b e l  and T. Ca h n  
(Bull. Soc. Chem. biol., 1929, 11, 903—928).—A 
review. W. O. K er m ac k .

L actic ac id  m e tab o lism  of th e  su rv iv in g  h in d - 
lim b s . A. B o r n s t e in  and E. S c h m u t zle r  (Pflüger’s 
Archiv, 1929, 221, 395—399; Chem. Zentr., 1929, i, 
1366).—The isolated hind-limbs of dogs were perfused 
with blood with addition of dextrose to a constant 
blood-dextrose content. The lactic acid remains 
constant or falls. Addition of insulin or alcohol to 
the perfusion liquid causes no change. Sodium 
cyanide increases the production of lactic acid, 
corresponding with the inhibition of oxidation. The 
disappearance of added lactic acid was studied.

A. A. E l d b id g e .
N erve m e tab o lism . IV. C arb o h y d ra te  m e ta 

b o lism  of re s tin g  m a m m a lia n  nerve. E. G. 
H olm es and R. W. G e r a r d  (Biochem. J ., 1929, 23, 
738—747).—There is a rise of lactic acid and a corre
sponding fall in carbohydrates (i.e., “ free sugars ” 
and glycogen) in rabbit’s nerves in nitrogen. In 
oxygen there is no disappearance of lactic acid, but a 
definite fall in the carbohydrates. About 60% of the 
resting metabolism of rabbit nerve m ay be main
tained by the oxidation of these carbohydrates. The 
rate of lactic acid formation under asphyxia! conditions 
is comparable with th a t of frog nerve and much less
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than th a t of rabbit brain. No oxidation or resynthesis 
of lactic acid occurs on adm itting oxygen to an asphyxi
ated nerve. The formation of lactic acid, even if 
concerned with hexosephosphate, does not involve 
breakdown of mono- or di-phosphate with liberation 
of free phosphate. A modification of the Van Slyke- 
Bissinger method for separation of carbohydrates 
from tissue extracts is described. S. S. Zil v a .

B ra in  m etab o lism . V. R ole of p h o sp h a tes  
in  lac tic  acid  p roduc tion . C. A. A s h f o r d  and 
E. G. H o lm e s  (Bioehem. J ., 1929, 23, 748—759).— 
Inorganic phosphate is liberated from brain-tissuc 
both anaerobically and aerobically and in the presence 
as well as in the absence of dextrose. No evidence 
of hexosephosphate synthesis has been found a t any 
stage in the process of formation of lactic acicl, 
although the tissue is capable to a small extent of 
performing this synthesis. Both phosphate liberation 
and lactic acid production from dextrose by brain- 
tissuc are inhibited by sodium fluoride, but, whilst 
the former is affcctcd only by a high fluoride concen
tration, the latter is sensitive to  very high dilutions 
of the salt. There is no quantitative relationship 
between the amounts of phosphate and lactic acid 
which are prevented from appearing by fluoride. 
Lactic acid is freely formed from dextrose, even when 
all available phosphate is immobilised. The velocity 
of lactic acid formation from dextrose is not increased 
by the replacement of phosphate. Much less lactic 
acid is formed from glycogen than  from dextrose. 
The process is inhibited by fluoride and by immobil
ising phosphate. I t  can be restored by replacing 
phosphate. Brain-tissuc most probably forms lactic 
acid by one process which involves dextrose and is 
independent of phosphate and another which involves 
glycogen and is dependent on phosphate.

S. S. Z il v a .
B lood-sugar reg u la tio n , fa t an d  ca rb o h y d ra te  

m etab o lism . F. D e p is c h  and R. H a s e n o h r l  
(Klin. Woch., 1929, 8 , 202—204; Chem. Zentr., 1929,
i, 1477).—In  normal individuals, administration of 
fat (up to 50 g.) has no cffcct on the blood-sugar curve; 
in diabetes the curve is parallel to the hunger curve. 
Injection of adrenaline, however, causes in normal 
individuals a more marked increase of blood-sugar 
than in hunger-controls. Administration of fat 
moderates the action of administered or endogenous 
insulin. A. A. E l d r id g e .

U nsaponifiab le  frac tio n  of liver-o ils. V. 
A bsorp tion  of liq u id  paraffin  fro m  th e  a li
m en ta ry  t r a c t  in  th e  r a t  and  th e  p ig . H. J .
C h a n n o n  and G. A. C o l l in  s o n  (Bioehem. J ., 1929, 
23, 676—688).—The iodine value of the non-sterol 
fraction of the unsaponifiable fraction of the livers of 
rats which received liquid paraffin in their diet was 
31 as against 119 for th a t from the control animals. 
A similar fall in the iodine value was observed in an 
experiment with pigs. The hydrocarbon was isolated 
from the liver of these animals which received it in 
their diet. S. S. Z ilv a .

C om pounds of conjugated  b ile-acids w ith  fa tty  
acids and  th e ir  im p o rtan ce  in  fa t abso rp tio n .
II . S o lub ility  an d  diffusib ility . III . Surface

tension . F. V e r z a r  and A. I y u t h y  (Bioehem. Z., 
1929, 210. 265—280, 281—285; cf. this vol., 466).—
I I . Quantitative investigation of the dissolution of 
fa tty  acids in solutions of bile acids shows that 
a t first molecular and then colloidal solutions arise. 
This is confirmed by nephelometric investigation and 
by diffusion experiments and ultrafiltration. Fatty 
acids diffuse along with bile acid, the diffusion of the 
latter being retarded by the union. The solutions 
may be precipitated by cations and positively-charged 
colloids. By means of bile acids 0-25% aqueous 
solutions of oleic, stearic, and palmitic acids may be 
prepared in which the greater part of the fa tty  acid is 
diffusible even a t p a 6-25. At higher concentrations 
the fa t is more arid more in colloidal solution.

II I . Surface tension measurements with mixtures 
of higher fa tty  acids and conjugated bile acids are 
carried out by stalagmometer and platinum-ring 
methods. Changes of surface tension a t varying 
p a confirm the view th a t in neutral and faintly acid 
solution (up to 2>n 6-25) water-soluble complexes of 
oleic, stearic, and palmitic acids with bile acids exist 
and are characterised by very low surface tension.

P. W. Cl u t t e r b u c k .
P ro d u c tio n  of am m o n ia  by  su rv iv in g  kidney- 

tissu e . A. P a t e y  and B. E. H o lm e s  (Bioehem. J., 
1929, 23, 760—766).—Washed kidney-tissue produces 
some ammonia under anaerobic conditions and more 
under aerobic conditions. In  the presence of dextrose 
the aerobic ammonia production is brought down to 
the anaerobic level. The anaerobic production is not 
affected by dextrose. In  the presence of glycine extra 
ammonia is formed. This occurs only in air and not 
anaerobically. E xtra atmospheric oxygen is not, 
however, taken up by the tissue. The production of 
this extra ammonia is not inhibited by dextrose. 
Cyanide (0-02J/) diminishes but does not entirely 
inhibit the aerobic ammonia formation by the tissue 
alone; on the other hand, the production of extra 
ammonia in the presence of glycine is inhibited by this 
reagent. Apparently three systems arc involved in 
the ammonia production by kidney-tissue, one 
anaerobic and two aerobic. S. S. Z ilv a .

Kidney m e ta b o l is m : am m o n ia  an d  phos
ph a te  m etab o lism , su g a r  u tilisa tio n . P . G y o r g y  
and W. K e l l e r  (Bioehem. Z., 1929, 210, 434— 142).— 
The authors’ previous work on the anaerobic glycolysis 
and respiration of cortical and medullary kidney- 
tissue of rats (A., 1928, 1396) is repeated and extended 
to pliospHate and ammonia formation, using the 
kidney of both old and young animals. Phosphate 
formation in both kinds of tissue is greater in an 
atmosphere of nitrogen than in one of oxygen and, 
whereas with cortical tissue it is almost the same for 
young and old animals, with medullary tissue it is 
greater for the older animals. Both types of tissue 
placed in Ringer’s solution gave large amounts of 
ammonia, the tissue of young animals giving larger 
amounts than  th a t of older animals, and . the cortical 
giving more than the medullary. T hat anaerobic 
glycolysis of the cortical tissue is small and of the 
medullary tissue is four to five times as great, whilst 
the reverse is true of the respiration, is confirmed.

P. W. Cl u t t e r b u c k .
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Endogenous u r ic  ac id  an d  hsem atopoiesis. J. 
Krafka, jun. (J. Biol. Chom., 1929, 83, 409— 414).—  
The uric acid excretion of a Dalmatian hound was 
doubled after loss of about one third of the total 
blood volume by haemorrhage,; The increased output 
of uric acid is ascribed to the breakdown of the nuclei 
of the erythroblasts during the period of active 
regeneration of red blood-corpuscles.

C. R . H a r in g to n .
C reatine-creatin ine  excretion  d u rin g  fasting .

S. Mo rg ulis (J. Biol. Chem., 1929, 83, 299—310).— 
Experimental evidence is offered against the sup
position (Howe and others, A., 1912, ii, 369; Palladin 
and Epelbaum, this vol., 345) that, in a fasting 
animal, increase of creatine excretion over th a t of 
creatinine necessarily indicates approaching death. 
Until inanition reaches an advanced stage, the 
creatinine coefficient remains unaltered. The experi
ments indicate a synthesis of creatine during fasting 
and a retention of creatine during re-feeding after a 
fasting period. C. R. H a r in g to n .

Ind ican  fo rm a tio n . X—III. Y. K is h i  (Tohoku 
J. Exp. Med., 1928, 1 1 , 504—544; 1 2 , 75—SO, 81— 
87).—The effect of fasting on the urinary indican of 
guinea-pigs and rabbits is described. Hyperindic- 
ancemia in nephritis is attributed to increased form
ation, as well as retention, of indican. Indieanuria 
may be due partly to increased decomposition of 
body protein and partly to metabolic anomalies. 
Indican originates abacterially.

Chem ical  A bstr a c t s .
Food value of leg u m es fo r alb ino ra ts .  A. 

Galam ini (Atti R . Accad. Lincei, 1929, [vi], 9 , 809—
SI 2).—The urine of rats fed solely on raw beans 
changes to a neutral and then to an alkaline reaction, 
the animals losing weight and dying sooner than when 
fasting. A diet of cooked beans is more readily 
tolerated, although the animals still lose weight.

T . H . P o p e .
A cid-base  m etab o lism . E ffects of ad m in is 

tra tion  of s a lt  an d  of re s tr ic tio n  of w a te r. L.
Sch oenthal  (Amer. J . Dis. Children, 1929, 37, 244— 
251).—Changes observed in the blood-plasma and 
in the urine are recorded. Ch em ical  A bstra cts.

C alcium  an d  p h o sp h o ru s  m e tab o lism  in  
artificially  fed in fan ts . I. Influence of cod- 
liver oil an d  ir ra d ia te d  m ilk . A . L. D a n ie l s , G. 
Ste a r n s , and M. K. H utton  (Amer. J . Dis. Children, 
1929, 37, 296—310).—The following calcium : phos
phorus retention ratios were observed after feeding 
the corresponding foods : pasteurised milk 0-5, boiled 
milk 1-2, pasteurised milk and eod-liver oil 0-8—1, 
boiled milk and cod-liver oil 1-2—1-48, milk with 
irradiated cod-liver oil 1-48, irradiated milk 2-0. 
The ratio for optimal development of infants less than 
1 year old should be 2. Ch em ical  A bstr a c t s .

Iodine in  b lood an d  g lan d  sec re tio n s a fte r 
ad m in is tra tio n  of iodopro teins. G. B a r k a n  and 
W. L e ist n e r  (Arch. exp. Path. Pharm., 1929, 144-, 
83—104).—After the administration of an iodoprotein 
to rabbits, dogs, and men, the iodine present in the 
blood is not completely precipitable by silver ions, 
but is in part present as organically-bound iodine. 
This organic iodine differs from the inorganic iodide 

4 I

in being more highly concentrated by the kidneys and 
in being absent from the saliva and gastric juice. 
After administration of potassium iodide all the 
iodine in the blood is precipitable by silver ions.

W. O. Iverm a ck .
Effect of sec re tions an d  vegetab le  po isons on 

th e  p e rm eab ility  of an im a l m em b ra n es . E. 
Gellh o r n  and H. G elliio r n  (Pfliiger’s Archiv, 1928, 
2 2 1 , 247—263; Chem. Zentr., 1929, i, 1470).—The 
effect' of Z-adrenaline, thyroxine, insulin, pilocarpine, 
and atropine on the permeability of animal mem
branes towards dextrose was examined.

A . A . E l d r id g e .
Influence of te m p e ra tu re  on th e  p e rm eab ility  

of an im a l m em b ra n es . E. G e l l h o r n  and H. 
G ellh orn  (Pfluger’s Archiv, 1928, 2 2 1 , 264—281; 
Chem. Zentr., 1929, i, 1470).

P e rm ea b ility  of a n im a l m em b ra n es  to w ard s  
dyes. E. G e l l h o r n  (Pfliiger's Archiv, 1928, 2 2 1 ,  
230—246; Chem. Zentr., 1929, i, 1469—1470).

Ionic p e rm eab ility  of th e  body  su rface  of 
in v e rte b ra te  sea  an im a ls  a s  cause of th e  tox ic ity  
of sea -w ate r of ab n o rm a l com position . A.
B k t i i e  (Pfliiger’s Archiv, 192S, 2 2 1 , 344—362; 
Chem. Zentr., 1929, i, 1470—1471).

E ffect of pu on s tr ia te d  m uscle . S. G o l d b e r g e r  
(Atti R. Accad. Lincei, 1929, [vi], 9, 812—816).— 
Experiments on the action of Ringer’s solutions with 
various p u values on frog’s muscle by Trendelenburg’s 
perfusion method are described. T. H. P o p e .

Influence of th e  e x te rn a l te m p e ra tu re  on th e  
glycogen an d  fa t con ten t of th e  liver, an d  th e  
re la tio n s  of th e  ex te rn a l te m p e ra tu re  to  changes 
in  th e  th y ro id  g lan d  and  su p ra re n a l capsu le . T.
N o sak a  (Folia endocrinol. Japon., 1928, 3 ,  1558— 
1580). Ch em ical  A bstr a c t s .

C hem ical an d  b io log ical changes induced  by 
A -rays in  body tissu e . M. T. B u r r o w s , L. H. 
J o r st a b , and E . C. E r n st  (Radiol., 1928, 1 1 , 370— 
377).—One effect is to remove lipoid substances 
which are necessary for the growth of cancer cells.

Ch em ical  A b st r a c t s .
So-called  w a te r  in tox ica tion . H. M isa w a  

(Japan. J . Med. Sei., 1927, 1, 355—383).—Adminis
tration of water (amounting to one third of the body- 
weight) to rabbits caused a decrease of the dry blood- 
substance to 15%, a decrease of 23-5% in the serum- 
protein, a decrease of 20% in the blood-chlorine, 
-phosphorus, -sodium, -potassium, -calcium, and 
-magnesium, a slight decrease in the residual nitrogen 
and hemoglobin, and an increase in the blood-sugar. 
The chlorine content of the liver was increased, and 
of other organs decreased. The urinary chlorine, 
sodium, calcium, phosphorus, and nitrogen were 
increased, the magnesium was unchanged, and the 
potassium decreased. Ch em ical  A bstr a c t s .

B lood-calc ium  d is tr ib u tio n  in  an ap h y lax is  in  
th e  gu inea-p ig . H. B r o w n  and S. G. R a m sd e l l  
(J. Exp. Med., 1929, 49, 705—709):—The total 
calcium is unchanged; the membrane-diffusible 
fraction is greater than th a t for the animal similarly 
treated but not manifesting characteristic symptoms.

Chem ical  A bstr a c t s.

A
\
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F o rm atio n  of com plex  com pounds in  th e  t r e a t 
m e n t of ch ron ic  lead  an d  m e rc u ry  poison ing .
H. L u d w ig  (Biochem. Z., 1929, 210, 353—392).— 
The affinity of the mercury ion for potassium iodide, 
sodium thiosulphate, and for the thiol group with 
complex formation is greater than tha t of the lead 
ion. W ith protein, however, lead sulphide is formed 
more readily than mercury sulphide. W ith serum 
formation of lead sulphide is less ready than th a t of 
mercury sulphide. The ammonium sulphide reaction 
with lead is inhibited by the presence of serum, but 
not of egg-albumin. Serum retains its inhibiting 
power after extraction with ether, but loses i t  after 
deproteinisation by either ammonium sulphate or 
trichloroacetic acid. In  serum, lead is therefore 
partly in the form of complex ions. The affinity of 
lead for the hydroxyl group is much greater than that 
of mercury. The potassium iodide complex salts act 
as anions, precipitating proteins in acid solution, and 
displace the precipitation optimum of caseinogen to 
the alkaline side more strongly than potassium 
thiocyanate but less strongly than potassium ferro- and 
ferri-cyanide. The following heavy metals are 
arranged in order of strength of displacement of the 
caseinogen optimum to the acid side : F e '” > H g*>  
H g " = P b > C u > F e > N i> C o . In  yeast fermentation 
experiments] mercuric n itrate is much more poisonous 
than lead nitrate. In  cases of poisoning mercury is 
therefore brought into solution by potassium iodide 
more readily than lead, and, moreover, the mercury 
combined with protein amino-groups is set free by the 
iodide. P. W. Cl u t t e r b u c k .

[Influence of ad m in is tra tio n  of m ix tu re s  of] 
am m o n iu m  ch lo ride an d  hexam ethy lene- 
te tra m in e  on th e  u rin e . E. C. W ise and F. W. 
H e y l  (Arch. Int. Med., 1929, 44, 252—262).— 
Ammonium chloride (which yielded its maximum 
acidifying effect on the second day) in daily doses of 
.4-87 g. had a rapid acidifying effect on the urine of 
normal men and maintained the reaction a t about 
p u 5-5. Hcxamethylenetetramine (given with the 
ammonium chloride) was found in the urine in con
centrations which were much the same whether the 
daily dose was 2-43 or 6-82 g. The urinary concen
trations of the tetramine are very much affected by 
the acidity. Other factors being equal, the concen
trations of formaldehyde found in the urine were the 
higher the greater was the dose of the tetramine, and 
varied according to the times a t which the urine 
samples were taken. W. M cCa r t n e y .

Hypoglycaem ic ac tion  of a lly liso p ro p y lb a rb it- 
u ric  acid  and  ad ren a lin e  an tag o n ism . G . F o n t &s 
and L. T iu v o l l e  (Compt. rend. Soc. biol., 1929, 99, 
1977—1978; Cliem. Zentr., 1929, i, 1708).—The 
injection of allyh'sopropylbarbituric acid causes hypo- 
glycsemia; the hyperglycemic action of adrenaline 
can bo suppressed. A. A. E l d r i d g e .

A ction of ce rta in  a lka lo ids on  leucocytes 
iso la ted  fro m  th e  o rg an ism . C. F o r t i  (Atti R. 
Accad. Lincci, 1929, [vi], 9, 800—806; cf. A., 1926, 
968).—Before killing the cell, cocaine, novocaine, and 
tutocaine hydrochlorides cause arrest of its activity, 
which is, however, recoverable. T. H. P o p e .

Does i-ephedrine ac t m o re  pow erfully  than 
tfi-ephedrine (ephetonine)? H. K r e it m a i r  (Arch, 
exp. Path. Pharm., 1929, 143, 358—367).—Any 
difference in physiological activity between Z-cphcdrirve 
and cZZ-ephedrinc is so slight as to be undetectable by 
pharmacological methods available up to the present. 
The differences reported by other workers are due to 
differences in experimental methods and conditions 
and in the condition and reactions of the individual 
animals used. W. M cC a r t n e y .

Influence of th e  m o rp h in e  deriva tive  ‘‘ laud- 
anon  ” on the  m e tab o lism  follow ing adm inis
tra tio n  of v a rio u s  k in d s of food. W. A r n o l d i 
(Arch. exp. Path. Pharm., 1929, 143, 283—309).— 
A  special form of acidosis, characterised by lack of 
available alkali and reduced formation of ammonia, 
is caused by “ laudanon,” especially when administra
tion is long continued. The lack of alkali causes 
reduced formation or reduced excretion of ket.o- 
compoutids and the amount of these in the urine is 
always lowered. “ Laudanon ” also causes alterations 
in body-weight, in protein, carbohydrate, and fat 
metabolism, in the magnitude and extent of oxidative 
processes, in acid-base relationships, and in the 
functions of the kidneys and intestine. These 
alterations are more pronounced arid more lasting in 
ra ts receiving food rich in protein than in those 
receiving food rich in carbohydrates, and sometimes 
the changes with the former food are the opposite of 
those with the latter. With food rich in carbohydrates 
the decrease in diuresis, the disturbance of the 
activity of the intestine, and the after-effects when 
administration of the drug ceases are smaller than 
with other food and the narcotic action seems to 
be more easily thrown off. The administration of single 
large doses of sugar rapidly counterbalances for 
lengthy periods the changes produced by “ laudanon.

W. M cCa r t n e y .
M echan ism  of p ilo carp in e  hyperglycaem ia. G. 

V ia l e  and L. N a p o l e o n i  (Compt. rend. Soc. Biol.,
1929, 99, 2006; Cliem. Zentr., 1929, i, 1708).—The 
effect is adrenaline hyperglycoemia; pilocarpine itself 
causes hypoglycemia. A. A. E l d r id g e .

[Biological] eva lua tion  of d ig ita lis . A. S tasiak  
and B. Z b o r a y  (Arch. exp. Path. Pharm., 1929,144> 
283—296).

Active p rin c ip le  of cam om ile  flow ers. K.
J u n k m a n n  arid W . W ik c h o w s k i  (Arch. exp. Path. 
Pharm., 1929, 144, 1—7).—Tinctures and infusions 
of camomile flowers contain an active principle, 
apparently a glucoside, the pharmacological actions of 
which are described. I t  has an inhibitory effect on 
the mobility' of the intestine. W . O. K e r m a c k .

A d d er venom . I l l ,  V, V II, V III. C . K o b a - 
YASHI (Osaka J . Med., 192S, 27, 779—786, 1405— 
1410, 1411—1418, 1725, 1730).—Subcutaneous injec
tion of adder venom causes a gradual decrease in the 
amount of th a t substance in rabbit’s blood which 
reacts with iodate. Other changes in the composition 
of the blood and urine were also observed. The 
venom does not pass through a collodion membrane. 
Separation of the activc substance was attempted.

C h e m ic a l  A b s t r a c t s .
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Effect of cyanide on th e  re sp ira tio n  of an im al 
tissues. M. D i x o n  and K. A. C. E l l io t t  (Biocliem. 
J., 1929, 23, 812—830).—In most of the animal tissues 
studied, a cyanide concentration of 0-0013/ was 
sufficient to produce the maximum degree of inhibi
tion, which varied in different tissues from 40% to 
90%. The respiration of spleen is not affected by 
small amounts (0-001 J i)  of cyanide. Negelein’s state
ment that the respiration of yeast is almost completely 
inhibited by cyanide is confirmed; some samples of 
yeast show an incomplete (85%) inhibition. With 
liver small concentrations of pyrophosphate produce 
a slight acceleration, larger amounts an inhibition of 
the rate of respiration, the inhibitory effect of pyro
phosphate being less than the corresponding effect of 
cyanide. W ith muscle pyrophosphate produces a 
greater inhibition than cyanide. I t  produces no 
effect on yeast. Whilst pyrophosphate inhibits the 
reduction of methylene-blue cyanide does not in
fluence this reaction. The action of both cyanide 
and pyrophosphate on respiration is reversible.

S . S . Z il v a .
A m ylases of ce rea l g ra in s  : oats. J . L. B a k e r  

and H . F. E. H u l t o n  (J.C.S., 1929, 1655—1660).— 
Amylase precipitated by alcohol from an extract 
prepared from ungerminated oats converts soluble 
potato starch almost completely into maltose, pro
vided a sufficient quantity is employed. This result 
supports the view th a t starch is composed of con
densed maltose units. When the conversion into 
maltose is incomplete, an alcohol-insoluble compound 
is formed closely resembling a-amylodextrin. Un
germinated oat amylase has a solvent action on oat 
starch granules, producing dextrose. When the 
amylase from germinated oats acts on potato-starch 
paste it yields a dextrin insoluble in alcohol, a 
maltodextrin-like substance soluble in alcohol, and 
a sugar, apparently maltose. Similar results are also 
obtained with oat starch. W. 0 . K e r m a c k .

M alt am ylase . VI. A d so rp tio n  of am ylase  
by b lood-charcoal an d  kao lin  a t v a ry in g  ¡>n w ith  
reference to  i ts  d ex trin is in g  an d  sacch arify in g  
pow ers. T. S a b a l it s c iik a  and R. W e i d l i c h  (Bio- 
chem. Z., 1929, 210, 414—433).—Blood-charcoal 
readily adsorbs amylase a t pK 6-2—6-0, but more 
readily a t p B 3-2. Kaolin adsorbs amylase more 
strongly than blood-charcoal, the adsorption increas
ing considerably from p a 6-2 to 4-5 and decreasing 
again a t p n 3. Merck’s diastase is completely 
adsorbed under the experimental conditions by four 
times its weight of kaolin. W ith an absorption p a 
between 6-2 and 4-5, no enzymic injury is apparent 
on subsequent buffering to the optimal p n for amylo- 
lysis, whilst slight injury occurs with an absorption 
pn of 4 and greater injury with p n of 3, and with 
pn 2-8 both dextrinising and saccharifying powers are 
destroyed. So long as the pa of the adsorption 
medium does not cause injury, the two powers increase 
with increasing amounts of kaolin and with decreasing 
pu. P. W . C l t jt t e r b u c k .

[B iochem ical fac to rs  in] hered ity . II . H.
v o n  E u l e r , S . S t e f f e n b u r g , and H .  H e l l s t r o m  
{Z. physiol. Chem., 1929, 183, 113—122; cf. this 
vol., 848),'—The catalase content of Brassica runs

parallel with the number of chloroplasts. An attem pt 
was made to determine the catalase value of a cliloro- 
plast. With further m utants of barley the catalase 
ratio k (normal)//j (white) was 3-3 when germinated in 
the dark, 5-5 in the light. Two other strains gave 
ratios of 1-6 and 3-4, respectively.

J. H. B i r k i n s h a w .
K inetics of e s te r  h y d ro ly sis  by  enzym es. I. 

E. B a m a n n  and M. S c h m e l l e r  (Z . physiol. Chem.,
1929, 183, 149—167).—The action of hepatic lipases 
from man, ox, sheep, dog, and rabbit on methyl 
butyrate was studied. There were considerable 
variations in activity and in p a optimum, which 
varied between 7 and 9. The relationship between 
the concentration of the substrate and the reaction 
constant for linear and unimolecular reactions and 
the affinity of the enzyme for the substrate was 
traced. J. IT. B i r k i n s h a w .

G row th , developm ent, an d  p h o sp h a tase  
ac tiv ity  of em b ry o n ic  av ian  fem o ra  and  lim b - 
b u d s  cu ltivated  in  vitro . H. B. F e l l  and R .  
R o b is o n  (Biochem. J ., 1929, 23, 767—783).—The 
isolated femora of 5i- and G-day fowl embryos were 
found to have a remarkable capacity for self-differ- 
entiation. During cultivation in a watch-glass the 
5^-dfty femora increased to more than  three times 
their original length, the gross anatomy remaining 
comparatively normal. During cultivation in  vitro 
the isolated femora synthesised a phosphatase, the 
gross amount formed increasing with the age of the 
culture. The ratio of phosphatase to the dry weight 
of the femur increased during cultivation from zero 
to a maximum value and then declined. The increase 
corresponded with the progress of histological differ
entiation and the decline with degeneration. The 
maximum value of this ratio was higher than tha t 
found for normal embryonic femora. Undifferentiated
3-day embryonic limb-buds cultivated in  vitro gave 
rise to small-celled cartilage only. Such explants 
after cultivation were completely devoid of phos
phatase, thus confirming the view th a t the enzyme 
is formed by cartilage only if hypertrophic cells are 
present. S. S. Z l l v a .

E ffect of em ulsifica tion  on  th e  p ep tic  sy n th esis  
of p ro te in . H. W a s t e n e y s  and H. B o r s o o k  (Coll. 
Symp. Mon., 1928, 6, 155—172).—Benzaldehyde, 
benzoic acid, benzene, toluene, and chloroform 
accelerate peptic synthesis of protein; talc powder, 
barium sulphate, and kieselguhr have a slight, whilst 
oleic acid and olive oil have no, accelerative effcct. 
Effective substances induce some protein synthesis 
even in absence of pepsin. The proteins synthesised 
vary in their rate of hydrolysis by hydrochloric acid 
and in their base-combining capacity.

Ch e m ic a l  A b s t r a c t s .
C om parison  of enzym ic d eg rad a tio n  of p ro te in s  

by  successive a lte rn a tin g  ac tion  of pepsin , 
try p sin -k in ase , an d  erepsin . E. A b d e r h a l d e n  
and E. S c h w a b  (Fermentforsch., 1929,11,92—103).— 
When caseinogen is first acted on by pepsin-hydro
chloric acid a t p a 1-8, then with erepsin a t p n 8, and 
finally with trypsin-kinase, degradation occurs during 
each successive action. If hydrolysis is carried out 
successively with trypsin-kinase and erepsin, then
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pepsin has no further action. W ith fibrin, trypsin- 
kinase has no action after pepsin and erepsin, but 
pepsin causes hydrolysis after trypsin-kinase and 
erepsin; the total amount of fission is much greater in 
the last ease. W ith edestin and gelatin more 
hydrolysis takes place with trypsin-kinase and 
erepsin than with pepsin and erepsin. The signifi
cance of the results is discussed. H. B u r t o n .

A ction of cell enzym es on p ro te in s  an d  p ro te in  
d eg rad a tio n  p ro d u c ts . E. A b d e r h a l d e n  and
O. H e r r m a n n  (Fermentforsch., 1929, 11, 78—85).— 
The enzyme preparation obtained by extraction of 
fat-free, dry liver (or kidney) powder with 87% 
glycerol generally hydrolyses di- and poly-peptides. 
The enzyme not adsorbed on aluminium hydroxide is 
capable of causing hydrolysis a t p R 8-4 as is the 
eluted (phosphate mixture) enzyme a t the same 
hydrogen-ion concentration. The eluted enzyme has 
generally a more powerful action when elution is 
carried out a t p a S-4 than  a t pñ  7-1. The eluted 
enzyme exerts optimum action on the peptides 
studied a t p a 7-1 and for the peptide derivatives at 
p a 8-4. Hippuric acid is sometimes hydrolysed, 
sometimes unaffected. H. B u r t o n .

Influence of v a rio u s alcohols in  v ario u s con
cen tra tio n s  on th e  ra te  of hyd ro ly sis  of p ro te in s  
and  po lypep tides by  p ro teases  o r th e  try p s in - 
k in ase  an d  e rep sin  com plexes. E. A b d e r h a l d e n  
and F. R e i c h  (Fermentforsch., 1929, 11, 64— 77).— 
The influence of a series of alcohols on the action of 
pepsin-hydrochloric acid on caseinogen, trypsin- 
kinase a t p a 8-4 on cZZ-leucylglycyl-cZZ-leucine, erepsin 
a t pn 7-8 on e/Z-leucylglycine, and the gastric, pan
creatic, and intestinal juices of the dog on caseinogen 
a t 37°, has been studied. At the concentrations 
studied only kexyl and tart.-butyl alcohols, respec
tively, cause an increased action of trypsin-kinase 
and erepsin, respectively. The following alcohols 
exert only a retarding action : on erepsin, n- and 
iso-propyl, hexyl, isobutyl, and benzyl; on pepsin, 
methyl, ethyl, n-butyl, and isoamyl; on trypsin- 
kinase, n- and tert.-butyl, n- and iso-amyl, benzyl. 
The following cause an acceleration in low concen
tration but retard a t higher concentrations : on
erepsin, methyl, n-butyl, isoamyl, ethyl (also on 
pancreatic and intestinal juices); on pepsin, n- and 
iso-propyl, iso- and Zert.-butyl, n-amyl, hexyl, and 
benzyl; on trypsin-kinase, methyl, ethyl, n- and 
iso-propyl, and isobutyl. w-Amyl, heptyl, and octyl 
alcohols and nicotine have no effect with erepsin, 
whilst caffeine has only an accelerating action. A 
temporary retardation is observed with nicotine on 
the gastric juice. H. B u r t o n .

N atu re  of p ro teases . II I . P a ra lle lism  
betw een th e  ac tiv ities  of pep sin  p re p a ra tio n s  
d e term in ed  by the  d isap p earan ce  of th e  su b 
s tra te  an d  b y  th e  increase  in  ca rb o x y l g ro u p s.
A. N. Adova and I. A. S m o r o d in c e v  (Z. physiol. 
Chem., 1929, 183, 133—148).—Determination of the 
activity of various pepsin preparations by the rate of 
disappearance of the substrate (caseinogen and 
gelatin) gave the same results as the alcoholic titration 
of the carboxyl groups by W illstatter’s method. All

the pepsin preparations attacked caseinogen more 
energetically than gelatin; the velocity coefficient of 
caseinogen digestion by strong preparations is about 
double th a t for weak ones. The velocity of digestion 
of caseinogen by all preparations and of gelatin 
digestion by strong preparations follows the Schutz- 
Borissov ru le ; for weak preparations on gelatin the 
equation is of zero order. J . H. B ir k in s iia w .

C aseinogen-sp litting  action  of papain . M.
S a t o  (Separate, 1928).—The quantity of caseinogen 
digested by papain during unit time is directly pro
portional to the concentration of papain so long as the 
equilibrium is not approached. The unimolecular 
velocity coefficient increases as the reaction proceeds. 
The temperature coefficient falls withi rise of tem
perature ; the optimal temperature is about 80°, and 
the optimal pa 6-5. The action is arrested by iV/75— 
N /l  25-sodium hydroxide. Acceleration by hydrogen 
cyanide is attributed to the undissociated molecules.

C h e m ic a l  A b s t r a c t s .
Effect of p ro teo ly tic  enzym es on benzoyl- and 

deam ino-derivatives of po lypeptides. T. K a w a i 
(J. Biochem. Japan, 1929, 10, 277—310).—Glycyl- 
¿Z-phenylalanine, tZZ-leucylglycine, glycyl-Z-phenyl- 
alanine, and glycyl-Z-leucine are split by erepsin but 
not by trypsin; benzoylglycylglycine is not hydro
lysed by erepsin or trypsin, whilst the benzoyl 
derivatives of the other dipeptides are markedly 
hydrolysed by crude erepsin. Trypsin hydrolyses 
benzoyl-glyeyl-cZZ- and -/-phenylalanine, -dl- and 
-Z-leucylglycine, the hydrolysis of racemic compounds 
proceeding asymmetrically. Fission occurs at the 
peptide linking. Dipeptides not affected by trypsin 
are hydrolysed when the free amino-group is benzoyl- 
ated. Tripeptides in which the amino-acid is com
bined with trypsin-resistant dipeptides are hydrolysed 
by trypsin. Benzoyldiglycylglycine is not split by 
trypsin. Deaminated dipeptides are not hydrolysed 
by erepsin. Deaminated polypeptides are generally 
resistant to  erepsin, whilst some are hydrolysed by 
trypsin. Ch e m ic a l  A b s t r a c t s .

P ro b lem  of sep a ra tio n  of e rep sin  an d  trypsin  
o r try p sin -k in ase  com plexes in to  frac tio n s w ith 
specific action. E. A b d e r h a l d e n  and A . S c h m it z  
(Fermentforsch., 1929, 11, 104—118).—An erepsin 
preparation (from fresh small intestine) hydrolyses 
c/Meucylglycine after 1 day, but does nob after
5 days. During the same time the amount of fission 
with cZZ-leucylglycyJ-(ZZ-leucylglycine (I) increases 
(optimum pa changes from 9-3 to 7-1); hydrolysis of 
the tetrapeptide occurs even after 17 days. The 
same preparation hydropses glycyl-dl-leucyl-d\-leuajl- 
glycine, m .p . 228° (from chloroacelyl-d\-leucyl-dl-leucyl- 
glycine),iZZ-dileueylglyeylglycine (II), dZ-leucyldiglycy 1- 
(ZZ-leucine, diglycyl-d\-leucyl-dl-leucine (III), m. p. 233° 
(from chloroacetylglycyl-dl-leucyl-dl-leucine, m. p. 202°), 
and glycyl-tZZ-leucylglycyl-cZZ-leucine (IV). Another 
erepsin preparation has no action on cZZ-leucylglycine,
II , or II I , but hydrolyses glyeyl-tZZ-leucine, glycyl- 
Z-tyrosine, the four tripeptides obtainable from 
glycine and (ZZ-leucine, I, and IV, a t pa 7-1 (optimum).

H. B u r t o n .
A ction of try p s in  on con jugated  bile-acids.

A. v o n  BeznAk (Biochem. Z., 1929, 210, 261—264).—
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Glycocholic and taurocholic acids are not attacked by 
trypsin. P. W. Cl u t t e r b u c k .

Reaction of azine com pounds with, p ro teo ly tic  
enzymes. 6 . M. R ic h a r d s o n  and R . K. C a n  n a n  
(Biochem. J ., 1929, 23, 624—632; cf. Marston, A., 
1924, i, 350).—When j>epsin solutions and gastric 
juice are precipitated by the addition of safranine or 
neutral-red the proteolytic activity is removed from 
solution. The supernatant liquors from trypsin 
precipitates; on the other hand, retain most of their 
activity. The addition of these dyes in very low 
concentrations does not retard the catalytic activity 
of either pepsin or trypsin. The optimum conditions 
of concentration and ¡iu for the complete removal of 
pepsin from solution by this means have been deter
mined. The degree of removal of activity and the 
weight of precipitate both increase as the pu rises 
above 1. These two factors are not, however, 
parallel, since the actual separation of insoluble 
matter is spread over a range of about four p n units, 
whilst the precipitation of activity is localised about 
pn 2. The precipitated enzyme can be regained from 
the precipitate by treatm ent with sodium hypo
sulphite and by extraction of the dye with benzene 
in the absence of oxygen. Trypsin can be recovered 
similarly a t pu 9. Observations on the purification 
of pepsin by moans of the above precipitation method 
have been made. Marston’s view th a t the azine 
nucleus reacts specifically with a protease, with the 
formation of a protease-azine complex, is not 
supported. S. S. Z il y a .

Influence of hydrogen-ion  co n cen tra tio n  on 
the  in ac tiv a tio n  of u re a se  by  heavy m eta ls . M . 
K it a g a w a  (J. Biochem. Japan, 1929,10,197—205).— 
Inactivation of urease by zinc occurs in alkaline 
solution from pa 6-0, whilst copper and mercury 
inhibit the action in either acid or alkaline solution. 
The effect is parallel to the influence of the p H on 
the combination of protein with heavy metals. 
Iodine is much more inj urious to urease than potassium 
iodide. Ch e m ic a l  A b s t r a c t s .

D ried  yeast. K. M y r b a c k  and H. v o n  E u l e r  
(Z. physiol. Chem., 1929, 183, 226—236).—Dried 
yeast under the best conditions has a fermenting 
power of 50—75% of th a t of fresh yeast. The fer
mentation curves of dried yeast in presence of toluene 
consist of two distinct portions. The fermentation 
proceeds normally until all the phosphate is esterified, 
when the rate of fermentation falls off, since the 
phosphatase is inactivated by toluene. The para
lysing action of toluene on the living cell is quite 
different and reversible. The initial velocity of dried 
yeast fermentation is a t a maximum a t 45—48°; it 
is zero a t 52°. J. H. B i r k i n s h a w .

F erm en ta tio n  and  g ro w th  in  d ry  yeast-cells. 
II. C. B a r t e l , H. v o n  E u l e r , and K. M y r b a c k  
(Z. physiol. Chem., 1929, 183, 237—243; cf. A.,
1926, 1276).—The ratio of the total number of cells 
to the number of living cells of an active air-dried 
yeast which had lost only 35% of its fermenting power 
was 140,000 before and 11,500 after 48 hrs.’ ferment
ation. Thus more than  99-98% of the total amount 
of fermentation is due to cells incapable of repro
duction.. J . H. B i r k in s h a w .

S u g a r com bination  an d  connected sy n th e tic  
p rocesses by  yeast-cells. E. W e r t h e i m e r  (Fer-
mentforsch., 1929, 11. 22—36).—When a dextrose 
solution is added to a suspension of baker’s yeast the 
sugar disappears from solution before fermentation 
begins. The combination is not due to adsorption 
and depends on the temperature. Thus, a t 0—15° 
the coefficient is 2, a t 15—35° it is 4—8. Combin' 
ation is selective, since laavulose and sucrose behave 
similarly to dextrose, whilst galactose, lactose, 
maltose, and dihydroxyacetone are unaffected. I t  
is found th a t part of the dextrose is converted into a 
polysaccharide insoluble in 60% potassium hydroxide 
solution. This polysaccharide is not glycogen, but 
when it is heated with a dilute acid solution fission 
occurs and glycogen appsars to be formed. The 
same product is obtained from laevulose and sucrose, 
but not from galactose, lactose, maltose, dihydroxy
acetone, glycerol, or acetaldehyde. Sodium fluoride 
arrests the synthesis, but 0-002AT-potassium cyanide 
has no effect. Synthesis is best accomplished by an 
active yeast; macerated yeast-juice has no synthetic 
action. The yeast-cells must, therefore, first assimil
ate the sugar. IT. B u r t o n .

F erm en ta tio n  of y east a t  h ig h  g as  p re ssu re s . 
R. L i e s k e  and E. H o f m a n n  (Biochem. Z ., 1929, 210, 
448—457).—Yeast fermentation is investigated in 
sealed steel vessels fitted with contrivances for 
measuring the pressure attained and for removing 
and measuring the gas produced. At the ordinary 
temperature, the fermentation ceases when the 
pressure of the carbon dioxide formed has risen to 
38—40 atm ., the amount of carbon dioxide formed 
then bsing 1 mol./litre and of alcohol 40 g./litre. 
If the vessel is initially placed under a pressure of an 
inert gas of 90 atm . the fermentation is not inhibited, 
but a t 150 atm . there is considerable inhibition, and 
a t 1000 atm . only about half of the alcohol and 
carbon dioxide are produced as a t the ordinary 
pressure. P. W. Cl u t t e r b u c k .

R ole of p h o sp h o ru s  in  fe rm en tation . M. 
Schoen (Bull. Soc. Chim. biol., 1929,11, 819—902).— 
A review. W. O. K erm ack.

S a lt effect on th e  induction  p e rio d  in  fe rm en t
a tio n  by  d ried  yeast. H . K a t a g ir i  and G. Y a m a - 
GISHI (Biochem. J ., 1929, 23, 654—662).—The follow
ing is the order of potency of salts in prolonging the 
period of induction in the fermentation by dried 
yeast in the presence of 0-04M -phosphate: iCa++>  
Na+ >  K + >  ¿Mg++ >  NH4+ with chlorides and 
sulphates and l '> C r > i S 0 4" with sodium and 
potassium salts. The acetate, lactate, succinate, and 
sulphate of ammonium were nearly as potent as 
acetaldehyde in reducing the period of induction,] 
although they were less potent than hexosediplios- 
phat'.i. Ammonium ion produced a remarkable 
antagonistic action to tha t of sodium ion, and sulphate 
ion a slight antagonistic action to th a t of n itrate ion. 
A hyperbolic relation may exist between the induction 
period and the ratio of the concentrations of the two 
ions. S. S. Z i l v a .

C om parison  of influence of vai'ious concen
tra tio n s  of alcohols on alcoholic fe rm en ta tio n . 
E. A b d e r h a l d e n  (Fermentforsch., 1929,11, 86—91).



1200 BRITISH CHEMICAL ABSTRACTS.— A.

—Fermentation of a 40% solution of dextrose in  a 
phosphate mixture (25 c.c.) with fresh yeast (5 g.) a t 
pu 6 is accelerated by the addition of O'05 c.e. of 
methyl or 0-01 and 0-05 c.e. of ethyl alcohol (in one 
case 0-025 e.c. caused a slight retardation). Very 
small amounts of n- and tert.-butyl alcohols also cause 
acceleration, whilst n- and iso-propyl, and wobutyl 
alcohols effect a retardation, n- and iso-Amyl, 
hexyl, heptyl, and benzyl alcohols do not cause an 
acceleration. The results using dry yeast are quali
tatively the same. H. B u r t o n .

M echan ism  of enzym e action. III . R elation  
betw een enzym e action  and  adso rp tion . IV. 
E nzym ic p ro cesses  in  g e rm in a tin g  barley . F. F.
N o r d  and J . W e ic it h e r z  (Z . physiol. Chem., 1929, 
183, 191—217, 218—225; cf. A., 1928, 1284).—
III. The action of ethylene, acetylene, and amylene 
on yeast-cclls was found to take place in three suc
cessive phases: external narcosis, increase in per
meability, internal narcosis. The adsorptives be
came physically attached to the lyophilic colloid 
elements of maceration juice and could exercise an 
inhibiting and also a protective action. The inhibi
tion is independent of.the precipitating action of the 
narcotic. Both the increase in cell permeability and 
the narcosis of the enzymes inside the living cell can 
be separated from the harmful phase of narcosis.

IV. The enzymic processes in germinating barley 
are influenced by ethylene and acetylene. This is 
shown in the increased rate of diastatie and proteo
lytic degradation and the increase in the yield of 
green malt. E thyl acetate was formed in green m alt 
when air was excluded. J . H. B i r k i Ns h a w .

D esm olytic fo rm a tio n  of m ethy lg lyoxal by  
yeast. C. N e u b e r g  and M. K o b e l  (Bioehem. Z .,
1929, 210, 466— 488).—The formation of methyl
glyoxal and hexoscmonophosphate and the separation 
of free phosphate from magnesium hexosediphosphate 
under the action of plasmolysis juice of fresh top 
yeast, the residue of plasmolysed top yeast, washed 
dried bottom yeast, the washings of the same dried 
yeast, and untreated dried yeast are investigated 
quantitatively. W ith the plasmolysis juice an 85-4% 
yield of methylglyoxal was obtained. The mono
phosphate in all cases had a high rotation and low 
reducing power and was probably a mixture of 
hexose- and trehalose-monophosphate. W ith un
treated dried yeast small amounts of pyruvic acid 
and acetaldehyde were also obtained.

P. W. C l u t t e r b u c k .
S te ro ls  fro m  yeast. H. W i e l a n d  and M. 

A s a n o  (Annalen, 1929, 473, 300—313).—Benzoyl- 
ation of a sterol mixture (greater part of ergosterol 
removed) from yeast with benzoyl chloride and 
pyridine and subsequent fractionation of the benz
oates produced affords in addition to ergosteryl 
benzoate, m. p. 168— 170° (lit. 162—168°), [a]“  -71-5° 
(all rotatory powers arc in chloroform) (cf. Bills and 
Honeywell, this vol., 104), benzoates of four other 
sterols, three of which are new. The sterols, obtained 
by hydrolysis of the benzoates with 3% alcoholic 
potassium hydroxide?; are : zymosterol (I), C2;H 43-0H 
(cf. Smedley-Maelean, A., 1928, 329), m. p. 108— 
110°, [a]D +47-3° [benzoate, m. p. 126—128° (turbid),

138° (clear), [ajg +36-4°; acetate, m. p. 104—106° 
(ci. loc. cii.)], which contains two double linkings; 
fcecosterol (II), C27H,iR0  (one double linking), m. p. 
161—163°, [a]5J +42-1° (benzoate, m. p. 14-1— 146°; 
M S 4-31-7°; acetate, m. p. 159—161°); ascoslerol
(III), C27H4G0, m. p. 141—142°, [ajf? +45° (benzoate, 
m. p. 130—131°, M u +37°), and neosterol (IV), 
probably C27H J.,0, m. p. 164— 165°, [ajfj —105° 
(benzoate, m. p. 173—175°, M d —50-6°; acetate, 
m. p. 173—174°). The colour reactions of ergosterol 
and IV are identical, as are those of I I  and III . The 
colour reactions of I  differ from those of I I  and III.

H. B u r t o n .
D ete rm in a tio n  of m ic ro -o rg an ism s  in  su s

pension . R .  J . W il l ia m s , E. D. M c A l i s t e r , and 
R .  R .  R o e h m  (J. Biol. Chem., 1929, 83, 315—320).— 
The density of a suspension of yeast or other micro
organisms can be determined by observing the effect 
of interposition of a cell containing the suspension 
between a small electric light and a thermo-couple 
connected with a galvanometer. C. R .  I I a r in g t o n .

M ethods of s tudy ing  th e  su rfaces  of liv ing  cells, 
w ith  specia l reference to  th e  re la tio n  betw een  the 
su rface  p ro p e rtie s  and  th e  p hagocy tosis  of 
bac te ria . S. M u d d , M . L u c k e , M . M c C u t c h e o n , 
and M . S t r u m ia  (Coll. Syrnp. Mon., 1928, 6, 131— 
138).—A study of bacteria treated with normal and 
immune sera leads to an expression of the mechanism 
of the action of opsonins and bacteriotropins in 
physico-chemical terms. C h e m ic a l  A b s t r a c t s .

B u ty ric  acid fe rm en ta tio n  of ca lc ium  lactate .
V. N. S h a p o s h n ik o v  and I. P. Z a k h a r o v  (Trans. 
Sei. Chem.-Pharm. Inst. Moscow, 1927, No. 18,
7—25).—The acids produced by fermentation of 
calcium lactate with a mixed culture consisted of 
butyric, acetic, and succinic, with small amounts of 
formic, valeric, and hexoic acids. Only small 
amounts of ethyl and propyl alcohols were produced.

Ch e m ic a l  A b s t r a c t s .
M etab o lism  of Vibrio cholerw  in  aerob ic and 

anaerob ic  cu ltu re . J .  H ir s c h  (Z. Hyg. Infekt.- 
Krankh., 1928, 109, 387— 109; Chem. Zentr., 1929,
i, 1360).—The aerophilic behaviour of Vibrio cholera 
in amino-acid or peptone solutions free from carbo
hydrate is attributed to the substra te ; the bacillus 
grows under strictly anaerobic conditions on carbo
hydrates, which are preferred to amino-acids as a 
source of energy. The significance of amino-acid or 
peptone for growth in saccharine medium lies chiefly in 
its being a source of nitrogen. The anoxybiotic decom
position of dextrose by V. cholerce proceeds in two in
dependent ways : CflH 1, 0 r>=2C H 3,CH(0H),C02H, and 
C6H 120 6+ H 20=2H-C0“2H +C H 3-C02H +C H 3-CH2-0H.

A. A. E l l r i d g e .
Q x id atio n -red u ctio n  eq u ilib ria  in  b iological 

sy stem s. II. P o ten tia ls  of aerob ic  cu ltu re s  of 
B acillus typhosus. C . B. C o u l t e r  and M. L. 
I s a a c s  (J. Exp. Med., 1929, 49, 711—725).

P rec ip itab le  su b stan ces of b ac illi of the 
sa lm o n ella  g roup . J .  F ü r t h  and K . L a n d - 
s t e i n e r  (J. Exp. Med., 1929, 49, 727—743).— 
Specific precipitable substances rich in carbohydrates, 
containing very little protein and small quantities of 
a material apparently of fa tty  nature, have been
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prepared from the main serological types of the 
t.yphoid-paratyphoid groups. Pronounced chemical 
differences have not been observed.

C h e m ic a l  A b s t r a c t s .
‘1 Soluble specific su b s tan ce  ' ’ derived  fro m  

gum  arab ic . M. H e i d e l b e r g e r , O. T. A v e r y , and 
W. F. G o e b e l  (J. Exp. Med., 1929, 49, 847—S57).— 
Partial acid hydrolysis of gum arabic affords a specific 
carbohydrate comparable in precipitating activity for 
types I I  and II I  antipneumococcus serum with the 
bactcrial soluble specific substances themselves. 
Hydrolysis affords galactose and two or more complex 
sugar acids, one of which appenrs to be a disaccharide 
acid comparable with those of bacterial origin.

Ch e m ic a l  A b s t r a c t s .
F rac tio n a tio n  of d ip h th e ria  an titox ic  p lasm as. 

P. J . M o l o n e y  and E. M . T a y l o r  (Coll. Symp. Mon.,
1928, 6, 109—114).—The antitoxin was precipitated 
with alcohol, tannin, and Biebrieh-scarlet a t various 
2>a values, and its stability with respect to p a and 
alcohol was determined. C h e m ic a l  A b s t r a c t s .

Influence of b o ric  ac id  on M icrocóccus ureœ  
and  u re ase  in  p resen ce  of dextrose.' J . Voicu 
(Bui. Soc. Chim. Romania, 1929, 11, 25—28).—The 
inhibitory effect of boric acid on the hydrolysis of 
urea by urease and by a species of 31. ureœ is con
siderably diminished by the presence of dextrose.

A . A . G o l d b e r g .
P resen ce  of ad ren a lin e  in  th e  su p ra ren a ls  in 

th e  h u m a n  and  bovine fœ tus. S. S aito  (Tohoku 
J . Exp. Med., 1929, 12, 251—262).—The suprarenals 
of the bovine fœtus (4— 8 months) contain propor
tionally as much adrenaline as the adult glands. 
Values (mg. per g. of gland) for the human foetus 
are : 12 weeks, 0 ; 5 months, 0-82 (Folin) ; 0-02 
(biological); full-term, 2-45 (Folin), 0 (biological).

Ch e m ic a l  A b s t r a c t s .
D ete rm in a tio n  of ad ren alin e  in  o rg an s by 

m ean s  of th e  sp ec tro p h o to m ete r. I. A dren 
aline con ten t of th e  ad ren als . H . H a n d o v s k y  
and A. R e u s s  (Arch. exp. Path. Pharm., 1929, 144,
105— 122).—Details are given of the spectrophoto- 
metric determination of adrenaline in alcoholic 
extracts of the adrenal medulla. The results agree 
well with those obtained by the biological blood- 
pressure method. W. 0- K ic r m a c k .

Influence of ad ren alin e  on fo rm a tio n  of 
su g a r . II. M ob ilisa tion  of m uscle-g lycogen  by 
adrenaline . E. G e i g e r  and E. S c h m i d t  (Arch, 
exp. Path. Pharm., 1929, 143, 321—328; cf. A.,
1928, 1160).—In fasting phloridzinised dogs a first 
injection of adrenaline leads to increase in the amount 
of blood-lactic acid, but there is no increase following 
a second injection. The administration of adrenaline 
leads to conversion of the muscle-glycogen into lactic 
acid which, passing into the blood stream and thence 
into the liver, is there reconverted into glycogen and 
immediately, as a result of phlorid/.in, excreted as 
extra sugar. The first adrenaline injection causes 
decomposition of all the muscle-glycogcn. In animals 
from which the liver has been removed no recon
version of the blood-lactic acid, and consequently no 
excretion of extra sugar, can occur.

W. M cCa r t n e y .

C arbohydrate  m etab o lism . VI. A n tagon istic  
action  of p itu itr in  and  ad ren a lin e  on c a rb o 
h y d ra te  m e tab o lism  w ith  spec ia l re ference  to  
gaseous exchange, in o rg an ic  b lood-p liosphate, 
and  b lood-sugar. C. G. L a m b ie  and F .  A. R e d h e a d  
(Bioehcm. J ., 1929, 23, 608—623).—In the human 
subject pituitrin frequently causes a transient fall in 
metabolism followed by a rise. Sometimes only a 
rise is observed. In small doses it causes a slight fall 
in the inorganic phosphate of the blood. I t  appar
ently inhibits the slight rise in metabolism which 
occurs after the administration of insulin, but the 
changes produced by either insulin or pituitrin arc 
not sufficiently marked to be of much significance. 
P ituitrin delays and reduces the rise in metabolism 
and the fall in blood-sugar following the intravenous 
administration of dextrose or dihydroxyacetone. In 
small doses sufficient to prevent the fall in blood-sugar 
resulting from the administration of insulin it did not 
prevent the fall in inorganic blood-phosphatc. In 
rabbits large doses of pituitrin cause a transitory rise 
in the inorganic blood-pliosphate and for a short 
period inhibit the fall in inorganic phosphate resulting 
from administration of dextrose or dihydroxyacetone. 
A dose of pituitrin which just suffices to prevent the 
fall in inorganic phosphate following adm inistra
tion of dextrose may fail to overcome the fall due 
to dihydroxyacetone. In  animals rendered hypo- 
glyeœmic as a result of insulin administration 
pituitrin causes the blood-sugar and inorganic blood- 
phosphate to return to the normal level or even to 
exceed it. Adrenaline administered alone causes a 
marked and rapid rise in metabolism which is not 
solely dependent on the rise in blood-sugar. I t  does 
not inhibit the rise in metabolism following in tra
venous administration of dextrose. Adrenaline 
administered in large doses to hypoglycæmic animals 
causes a rise in inorganic blood-phosphate.

S. S. ZlLVA.
H orm ones of th e  a n te r io r  p itu ita ry  lobe. L. F.

H e w itt  (Biochem. J ., 1929, 23, 718—725).—Pre
parations are described of filtered alkaline extracts of 
this gland which promoted growth, unfiltered alkaline 
extracts which promoted growth and inhibited 
oestrus, and acid extracts treated with kaolin which 
produced precocious sexual m aturity and caused 
ripening of Graafian follicles in the ra t. When the 
animals which had been treated with the growth- 
promoting extracts were no longer injected a rapid 
fall in weight ensued. S. S. Zilva.

G lycosuria and  in su lin . G. F r i c k e  (Z. ges. exp. 
Med., 1929, 64, 81—94: Cbem. Zentr., 1929, i, 
1363).—By simultaneous administration of dextrose 
and insulin to the normal dog the dextrose threshold 
of the kidneys is diminished. In  the pancrcas- 
diabetic dog the renal elimination of sugar is increased 
by the action of insulin with diminishing blood-sugar.

A. A. E l d r i d g e .
S tudy  of s u g a r  reg u la tio n  by th e  in su lin  

to lerance test. M. S e n d r a i l  (Compt. rend. Soc. Biol.,
1929, 99, 1901—1903; Chcm. Zentr., 1929, i, 1708).

B ehav iou r of liver-glycogen a f te r  o ra l a d m in is 
tra tio n  of yeast. A. B ick e l and G. N igm ann (Bio- 
chem. Z., 1929, 210, 443—447).—Administration of
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dried yeast to dogs which had been largely freed from 
liver-glycogen by starving increased the liver-glycogen 
considerably. This action is not due to  organic 
nutrients in the yeast, but to  thermolabile substances 
in the yeast which act similarly to insulin, causing 
decrease of blood-sugar and increase of liver-glycogen.

P. W. Cl u t t e r b u c k . 
S ecretin . II. T. N i s h ik a w a  (Sei-I-Kwai Med. 

J ., 192S, 47, N o . 10).—Hydrochloric acid, but not 
aqueous or saline, extracts of the bovine duodenum 
contain activated secretin. Atropine inhibits the 
action of choline or histamine on pancreatic secretin.

Ch e m ic a l  A b s t r a c t s . 
P re p a ra tio n  of th e  fem ale sex u a l ho rm o n e 

fro m  u rin e  in  p regnancy . S. V e s h n j a k o v  and 
A . L ip s c h u t z  (Biochem. Z., 1929, 210, 348—352).— 
A  method of preparation is described which gave 
4800 mouse units per litre of urine, the unit after 
purification weighing 0-01 mg.

P. W . Cl x jt t e r b u c k . 
A b sorp tion  sp ec tru m  of v itam in -.! . 0 . 

R o s e n h e im  and T. A. W e b s t e r  (Biochem. J ., 1929, 
23, 633).—Dehydroergostcrol, which is devoid of 
growth-promoting properties and does not give the 
blue colour reaction with arsenic or antimony tr i
chloride, shows a selective absorption in the u ltra
violet region a t about 320—328 The absorption 
is therefore not specific for vitamin-/! (cf. Takahashi 
and others, A., 1925, i, 1365; Morton and Heilbron,
A., 1928, 105S). The peroxide of dehydroergosterol 
is also biologically inactive. S. S. Z il v a .

N atu re  of th e  v itam in -/! co n stitu en t of g reen  
leaves. D. L. C o l l is o n , E. M. H u m e , I . S m e d l e y - 
M a c l e a n , and H. H. S m it h  (Biochem. J ., 1929, 23, 
634—647; cf. Euler and others, this vol., 358, 610; 
Dulierc, Morton, and Drummond, Chem. and Ind.,
1929, 48, 518; Moore, Lancet, 1929, i, 499).—The 
unsaponifiable material from green cabbage contains 
a t least ten times as much vitamin-/! as th a t from 
white cabbage. The vitamin-/! of green spinach and 
cabbage leaves and of carrots is present in the most 
highly-unsaturated fraction of the unsaponifiable 
m atter and remains associated with the carotin. I t  
was not diminished in specimens of carotin and 
crystals of higher m. p. and therefore of presumably 
greater purity  (active dose 0-002—0-005 mg.). The 
carotin from cabbage softened a t 174° and melted a t 
17S°, th a t from spinach a t 163—164°, and th a t from 
carrots a t 164— 169°. Since the observations of 
Drummond and co-workers (who found carotin 
inactive) were made on a fat-free diet, it  is suggested 
th a t either the presence of fat or of something in the 
unsaponifiable fraction of the fat is possibly necessary 
for the utilisation of carotin. S. S. Z i l v a .

V itam in-/! an d  caro tin . A ssocia tion  of 
v itam in -/! ac tiv ity  w ith  ca ro tin  in  th e  c a rro t 
roo t. T. M o o r e  (Biochem. J ., 1929, 2,3, 803— 
811).—By using a basal diet containing vitamin-/) it 
was found th a t daily" doses of 100 mg. of fresh carrot 
sufficed to cure xerophthalmia and restore good 
growth in rats deprived of vitam in-/!. Carrot-fat 
from which much of the carotin had been removed 
was found active in a dose of 0-4 mg. daily. Carotin

(in. p. 174° in air) was found even after many 
recrystallisations to be active in doses of 0-01 mg.
A possible explanation of the divergent results of 
others may lie in unsuspected differences in biological 
technique. S. S. Z il v a ,

A ssay  of v itam in -/!. J . C. D r u m m o n d  and R. A. 
M o r t o n  (Biochem. J ., 1929, 23, 785—802).—A com
parative study of the assay of vitam in-^ in cod-livcr 
oils by the biological, colorimetric, and spectroscopic 
(intensity of absorption band at 328 ¡ixi) methods is 
described. Even with the use of large number of 
rats, quantitative differences in vitamin-/i potency 
of less than 100% could not be detected by the 
biological method. The relative values of the 
potency of the oils obtained by the three methods 
were in agreement. The results of the colorimetric 
and spectrographic methods were very concordant.

S. S. Z il v a .
B iological and  co lo rim etric  assay  of v itam in-/l 

in  fish  oils. E. R. N o r r is  and I. S. D a n ie l s o n  (J. 
Biol. Chem., 1929, 83, 469—475).—The intensity of 
colour produced by treatm ent of fish oils with anti
mony trichloride is approximately proportional to 
the amount of oil employed only a t very low con
centrations. By working a t such low- concentrations, 
colorimetric results in good agreement with those of 
biological determinations are obtained.

C. R. H a r in g t o n . ’
A naly tica l re m a rk s  on v itam in -/l. S. H. 

B e r t r a m  (Proc. K. Akad. Wetensch. Amsterdam,
1929, 32, 664— 668).—A “ daylight ” lamp is recom
mended for tintom eter readings with the blue colour 
produced by the interaction of antimony trichloride 
and vitamin-/!. Turbidity is often caused by basic 
substances such as amines or by traces of soaps, and ca n 
be avoided by adding a negligibly small volume of 
acetic anhydride after adding the trichloride solution. 
The blue colour is not quite specific and is thought to 
arise from the condensation of vitamin-/! with 
impurities (perhaps aldehydic) or with itself. The 
reaction is probably due to a definite group, which 
may be present in oxycholesterol. This compound 
docs not prevent xerophthalmia. The carotinoids 
in general give blue colours with antimony trichloride, 
indicating tha t conjugated double hnkings arc 
necessary. Vitamin-/! and carotin can be brominated 
in light petroleum (the products no longer giving blue 
colours) and debrominated with zinc dust and acetic 
acid, the resulting products again giving blue colours. 
The colour reaction with phloroglucinol in alcohol and 
a few drops of hydrochloric acid is given by vitamin-/! 
preparations, but not by carotin. Of the fats studied 
by the author only those containing vaccenic acid 
contain vitam in-/!. If, as there is some evidence, 
oleic acid is the parent substance of cholesterol, a 
genetic relationship between vaccenic acid and 
vitamin-/! seems possible. All estimates of the 
vitamin-/! content of foods, oils, etc. based on the 
colorimetric method must be accepted with the utmost 
reserve unless the presence of bixin and carotinoids 
has been excluded. An extract of green cabbage 
leaves gave the blue colour and the phloroglucinol 
reaction and also showed grow'th-promoting and 
antixerophthalmic properties. R. A. M o r t o n .
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A ntim ony  trich lo rid e  co lour te s t fo r v ita m in - /l .
N. E v ers  (Quart. J . Pharm., 1929, 2, 227—237).—- 
Solutions of antimony trichloride obtained from 
different sources after recrystallisation from anhydrous 
chloroform and not more than  1 month old give lower 
but more consistent results than those prepared from 
samples of antimony chloride which have been merely 
washed with chloroform or kept for more than 1 
month. Since the colorimetric readings obtained 
are not proportional to the concentration of the oil 
in tlio reaction mixture, the quantity of oil used is 
an im portant factor, especially'- with highly active 
fats, e.g., ox-liver fa t;  such errors are minimised by 
the addition of an inactive oil (arachis oil) so tha t the 
concentration of oil in the reaction mixture is about 
2%. The natural colouring m atter of ox-liver fat 
affects the determinations. C. C. N. V a s s .

Effect of p n on th e rm o lab ility  of v itam in-/? of 
yeast. R. R. W i l l ia m s , R. E. W a t e r m a n , and S. 
G urin (J. Biol. Cliem., 1929,83,321—330).—Vitamiu- 
¿¿x in brewer’s yeast is not completely destroyed by 
autoclaving for G hrs. a t 15 lb. pressure unless the 
yeast be first rendered alkaline; the vitamin-7ij of 
the relatively alkaline baker’s yeast is destroyed by 
such treatm ent. In  no case could complete removal 
of vitamin-jBj be achieved without considerable 
simultaneous loss of vitamin-i?2.

C. R .  H a r in g t o n .
S p a rin g  ac tion  of fa t on v itam in -/?^  H. M.

E v a n s  and S. L e p k o v s k y  (J. Biol. Chem, 1929, 83, 
2G9—2S7).—Growing rats on a diet of very low fat 
content, but receiving supposedly adequate amounts 
of the various vitamins, showed marked improvement 
if the diet were supplemented either with fa t (free 
from vitam in-iij) or with an extra amount of a sub
stance rich in v itam in -/^ ; i t  thus appears th a t fat 
exercises a sparing action on this vitamin.

C. R. H a r in g t o n .
Second th e rm o lab ile  w a te r-so lu b le  accessory  

fac to r n ecessary  fo r th e  n u tr itio n  of th e  ra t.  V . 
R e a d e r  (Biochem. J ., 1929, 23, G89—094).—Rats 
which grow satisfactorily on a basal diet supplemented 
with marmite failed to grow when this untreated 
yeast extract was replaced by one which had been 
previously subjected to alkaline hydrolysis (pn 9) for 
1 hr. a t 120°, even when vitamin-7^ (the treated 
marmite contained vitamin-I?2) was supplied in the 
form of Peters’ extract. This failure to grow is due 
to the destruction of a factor B3 in the marmite in 
the process of hydrolysis. Vitamiri-J33 is more 
thermolabile than vitamin-!? r  Extraction with 
ether removed the vitamin-/i3 activity of marmite, 
but no active substance could be recovered from the 
ethereal extract. S. S. Z il v a .

V itam in -ii. R. A. P e t e r s  (Nature, 1929, 124, 
411).—The factor discovered by Reader (preceding 
abstract) differs from th a t discovered by H unt (A.,
1928, 1405) and from Williams and W aterman’s 
(A., 1928, 1058) thermolabile factor. A t least five 
U-factors have now been described.

A. A. E l d r i d g e .
D istrib u tio n  of v itam ins-/?  and  -C in  young 

p lan ts. C. K u c e r a  (Compt. rend. Soc. Biol., 1928, 
99, 971—972; Chem. Zentr., 1929, i, 1705).—Whilst 

4 k

vitamin-6' is present in all parts of the young plant, 
vitamin-ii is present only in the seed.

A. A. E l d r i d g e .
A ction of v itam in s  and  su rface  activ ity . III . 

P a ra lle lism  betw een th e  changes of an tisco rb u tic  
ac tion  and  th e  su rface  activ ity  of cabbage juice. 
N. E. S c h e p il e v s k a j a  (Biochem. Z .,  1929, 210, 
334—347).—The parallelism between changes of 
surface activity and vitamin action of cabbage juicc 
as described by Hahn (A., 1925, ii, 064; 1926, 760) 
does not exist. P. W . Cl u t t e r b u c k .

V itam in-/) in  e rg o t of rye . E. M e l l a n b y , E. 
S u r i e , arid D. C . H a r r is o n  (Biochem. J ., 1929, 23, 
710—717).—Ergot of rye is a powerful stimulus to 
calcification of bone. The factor responsible for this 
action is soluble in alcohol and ether, is present in the 
unsaponifiable fraction, and possesses the properties 
of vitamin-D. Rye germ, not affected by the ergot 
fungus, contains a small quantity of calcifying sub
stance which can be extracted by light petroleum. 
The irradiation of unground ergot grains by strong 
sunlight produces no increase and the irradiation by 
the mercury-vapour lamp only a slight increase in 
the calcifying activity' of ergot, although there is 
abundant crgosterol present. S . S . Z il v a .

N a tu re  of th e  r ick e ts-p ro d u c in g  fac to r in  
cereals. L. M i r v i s h  (Nature, 1929,124, 410—411). 
—Oatmeal contains a substance which, when injected 
into rabbits, lowers the blood-calcium, the character 
of the effect being the same as th a t produced by 
extracts of bovine ovaries. Hence rickets is not 
purely a condition of vitamin deficiency7.

A. A. E l d r i d g e .
E xistence of a fu r th e r  fac to r n ecessa ry  fo r 

g ro w th  of th e  ra t. K. H. C o w a r d , K. Mi K ey, and
B. G. E. M o r g a n  (Biochem. J ., 1929, 23, 695—709).— 
R ats often cease to grow on a diet satisfactory in 
calorific value, salt content, digestibility,' and content 
of recognised vitamins when “ vitamin-free casein ” 
(Glaxo) is used. Resumption of growth takes place 
when this casein is replaced by “ light white casein ” 
(B.D.H.) or by the addition of certain substances such 
as fresh milk, lettuce, fresh and dried grass, ox- 
muscle, liver, or wheat embryo. Less rapid growth 
is brought about by water-cress and milk which has 
been boiled for 15 min. B utter and etiolated wheat 
shoots show little activity in this respect. Heat 
impairs the power of “ light white casein ” to causc 
growth. Treatm ent with cold alcohol, ether, or 2% 
acetic acid does not damage this property of the 
casern. Extraction with boiling alcohol and ether 
gives slightly active extracts and leaves definitely 
impaired casern. Boiling alcohol (90%) and ether 
yield extracts of definite activity from wheat embryo.

S . S . Z il v a .
A vitam inosis  an d  haem atopoietic function .

I. V itam in-yl deficiency. II. V itam in-/? 
deficiency. III . V itam in-E  deficiency. B.
S u r e , M. C. K ik, and D. J . W a l k e r  (J. Biol. Cliem.,
1929, 83, 375—385, 387—400, 401—408).—I. In  the 
early stages of vitamin-.4 deficiency there is. a slight 
reduction in the number of red corpuscles and in the 
amount of haemoglobin iri the blood ; in the later
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stages the effect of inanition in causing a  concen
tration of the blood is predominant.

II. The blood-pictnrc in vitamin*!? deficiency is in 
general similar to th a t observed in deficiency of 
vitam iiwl, with, in addition, marked reduction of 
the serum-proteins in the anaemic stage.

III . Vitamin-/i has no effect on the haematopoietic
function. Neither ferric citrate nor the ash of lettuce 
was capable of relieving sterility in females on diets 
deficient in vitamin-7?. C. R. H a r in g t o n .

B ehav iou r of n itro g en o u s com pounds d u rin g  
g e rm in a tio n . R .  B o n n e t  (Compt. rend., 1929, 
189, 373—375).—Seeds of Lupinus luteus and Ervum  
lens were grown in the dark in distilled water a t 20° 
for 15 days and the various nitrogen fractions deter
mined a t different stages. Before germination the 
bulk of the nitrogen is in the forin of protein (85%), 
which breaks down during germination, giving rise to 
ammonia etc. and amino-acids (largely asparagine, 
the formation of which corresponds with th a t of urea 
in the animal kingdom). Urea and allantoic acid 
are waste materials in the plant and nitrates do not 
appear to play any part in nitrogen metabolism during 
germination. P. G. M a r s h a l l .

T ra n s fo rm a tio n  (p a rticu la rly  saponification) 
of th e  re se rv e  fa t of seeds d u rin g  g erm in a tio n . 
J . L e m a r c h a n d s  (Compt. rend., 1929, 189, 375— 
377).—Ungerminated seeds constitute a neutral 
medium in which mineral salts occur in very small 
amount, whereas germinating seeds constitute an acid 
medium consisting chiefly of acid phosphates (pro
duced by hydrolysis of an organic phosphorus com
pound) together* with some free phosphoric acid, 
sulphates, and chlorides, and free fa tty  acids. The 
cytoplasm of sunflower seed has no lipolytic activity, 
but th a t of the castor seed has a powerful action which 
is promoted most effectively by the acid phosphates 
of calcium and magnesium.

The mol. wt. of the fa tty  acids of sunflower-seed oil 
remains constant a t about 292 in the initial stages of 
germination and rises to about 353 in the final stages. 
Saponification of the fats therefore takes place before 
utilisation of the fa tty  acids, the latter process begin
ning with the unsaturated acids. Aldehydes, pro
duced by oxidation of the fa tty  acids, have only a 
transitory existence. P. G. M a r s h a l l .

F o rm atio n  of xan thophy ll, ca ro tin , an d  ch lo ro 
phy ll in  b arley  g e rm in a te d  in  l ig h t an d  in  
d ark n ess . H . v o n  E u l e r  and H . H e l l s t r ó m  (Z . 
physiol. Chem., 1929, 183, 177— 183; cf. this vol., 
y4 S).—The chlorophyll, xanthophyll, and carotin 
content of germinating barley shoots was determined. 
The germination was allowed to proceed in the dark 
for 9 d ay s; some of the shoots were then exposed to 
light. The xanthophyll content increased a t a 
steady rate until the 9th d a y ; the rate then diminished 
in both cases bu t much more in the etiolated shoots. 
The chlorophyll and carotin corresponded closely; 
both were practically absent from plants germinated 
in the dark. ' J .  H .  B ir k i n s h a w .

Q uan tita tive  changes in  ch lo ro p last p ig m en ts  
in  th e  peel of b an a n as  d u rin g  rip en in g . H . v o n  
L o k s e c k e  (J. Amer. Chem. Soc., 1929, 51, 2439—

2443).—Determinations of the amounts of chloro
phyll (a+b), xanthophyll, and carotin present in the 
green and yellow skins of a variety of Musa sapienlum 
show th a t the chlorophyll content decreases to zero as 
a linear function of tim e during the change from 
green to yellow, whilst the amount of yellow pigment 
(xanthophyll+earotin) remains unchanged. The 
amount of xanthophyll is always greater than  th a t of 
carotin, b u t the ratio changes during ripening.

H .  B u r t o n .
Zinc co n ten t of vegetab le  foods. G. B e r t r a n d  

and B . B e n z o n  (Ann. Inst. Pasteur, 1929, 43, 380— 
393).—See this vol., 362.

V aria tion  of co lou r of p la n ts  d u rin g  desicc
ation . G lucoside of Lathrcea clandestina, L., is 
aucubin . M. B r i d e l  (J. Pharm. Chim., 1929, [viii], 
10, 97— 110).—See this vol., 857.

“ M in jak  p e lan d ja u ,"  th e  ex u d a tio n  fro m  the 
w ood of Peiifâspadon M otleyi, Hook. P. v a n  
R o m b u r g ji  and A. G. v a n  V e e n  (Proc. K. Akad. 
Wetcnsch. Amsterdam, 1929, 32, 692—697).—The 
exudation consists mainly of a crystalline acid, 
CmIVPs, m. p. 25—26°, nf, 1-5225, d{• 1-005, having 
five cthylenic linkings, one hydroxyl ¿roup; and a ring 
system. Oxidation with potassium permanganate 
gave azelaic and suberic acids. Propaldehj'de, hexoic 
acid or one of its isomerides, oxalic acid, and azelaic 
acid were obtained by the ozonisation of the methyl 
ester and subsequent decomposition of the ozonide.

N. M. B l i g h .
Spike d isease  of san d a l (San ta lu m  album).

IV. C hem ical com position  of h ea lth y  an d  spiked 
san d a l s tem s . D. A. R . R a o  and M. S r e e n i v a s a y a  
(J. Indian Inst. Sci., 1929, H A , 241—243).—The 
diseased stems of Santalum album have usually a low 
content of ash, calcium, and potassium, and a high 
content of nitrogen, phosphorus, and starch as 
compared with healthy stems. W. O. K e r m a c k .

M icro -d e te rm in a tio n  of calc ium . P. L. K i r k  
and C. L. A. S c h m id t  (J. Biol. Chem., 1929, 83, 
311—314).—A special filter is described for the 
separation of minute amounts of calcium oxalate 
which makes possible a simplification of the method 
of Kramer and Tisdall (A., 1921, ii, 595) for the deter
mination of calcium. C. R .  H a r in g t o n .

[Iodine d e term in a tio n .] G. P f e i f f e r  (Bio- 
chem. Z., 1929, 210, 231—233).—The modifications 
in the author’s method proposed by Glimm and 
Isenbruch (this vol., 83S) are unnecessary.

J . H. B i r k i n s h a w .
M an o m etric  d e te rm in a tio n  of am ino-n itrogen .

D. D. V a n  S l y k e  (J. Biol. Chem., 1929, 83, 425— 
447).—The solution is introduced into the apparatus 
of Van Slyke and Neill (A., 1924, ii, 872) and treated 
with sodium nitrite and acetic acid; the liberated 
gases are transferred to an absorption pipette con
taining alkaline permanganate, and the liberated 
nitrogen is returned to the apparatus and determined 
manometrically. The method is capable of deter
mining 0-0005 mg. of amino-nitrogen and can therefore 
be applied directly to a protein-free blood filtrate, 
the carbamide being either determined separately or 
destroyed with urease. C. R .  H a r in g t o n .


