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The Theory of Liquids.

IN two recent papers' the author has dis-
cussed a modification of Edser’s theory of
liguids which gives equations for the surface
tension (y) and internal latent heat (L,) as
follows :—

'}} 1.31 (77?1—5) O_?/H—l ‘. .. (l)
F 49D 10106 e Thn—

Ly ={ 422X 104 ) o X [H——————]c&\s

(2)

(n=attractive force coefficient; m==force

index; o=the average diameter of the sphe-
rical space kept clear around a molecule by
its thermal movements at T; a=coefficient
of thermal expansion). In these equations
the effect of the repulsive force, being small,
has been neglected.

Although (1) and (2) give results in agree-
ment with observation, they are mnot
altogether satisfactory since the properties
of the liquid should be capable of expression
in terms of the force constants and T only.
It has now been found possible to eliminate

1 Ind..J. Phys., 1934, 8, 521; I'roc. Ind. dcad.

Sei., 1934, 1, 103,

o from these expressions for T), ;.

by equating

the thermal pressure P; to bhe internal

pressure P.

To calculate P, it is assumed

that at and near the melting point diffusion
is slow, and that the liquid molecule vibrates
for the most part about its mean position.?
P, can consequently be put equal to the

product of :—
(@) the number of molccular centres

(n)

associated with a plane of unit area which is

given by the close-packing formula : —
n == 2[ {3 0" =1:15/0"

(b) the molecular vibration

(3)

frequency

which is assumed to be cqual to the frequency

in the solid state at the m.p.*
fore given by Lindemann’s equation*:

and is the1e-

TI;;. 1
y = 2:5%10" .fm, ; } (4)
! Von
which as No* = /2 V (5)

Cf. Andrade, Phil. Muy., 1934, 17, 4717.
Andrade, loc. cit.
Handb. der Phys., 1926, 10, 52,
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(6)

It has already been shown® that the internal
pressure is given by

Y = ST dru . 4.20 p A
Q‘M O'm,uj - 3 (m—42) A (m——i) gt (9)
(M = ma‘.ss of a mol.eculg) - Combining (8) and (9) we have
and (¢) the change in momentum suffered by
a molecule on approach to the plane which O_m-—-l _3-68x10" (10)
is —_— (_) L (WZ”"'"}) Tm.}u. '
. D AFaY i .
4 _ oM VM Table I shows o, (obs.) derived from d,,,
We thus have . (obs.) by means of (5), o, (cale.) from (1)
== g = 1.14 X 10717 (\ﬁ_j'j;}j) 8) and d\l,.,,# (cale.) from Tonpe. (eal'c.) by means
P e i ( of (5). The agreement is fair when it is
TARLE I.
Calculation of Density at the Melting Point. (10)
|
: i ol Opep X 108 O o X 108 d
y Ty | (Pree. Ind. Ay e mp mep
Substance " - dcud. Sciences, n (obg) (O(g?‘) ((Eé{loc)‘) (calc.)
‘ oz eltl) ' (10,5)
He .. 1.0 5.77 % 10-60 7 0.146 4.02 4.38 0-11
“H, Lo 13:9 2.33 x 10-6¢ 8 0.077 3-92 3-97 0-075
' Ne 2415 | 2.55x10-50 | 7 1-250 3.35 3.29 1-33
Ar 831 1-41 x10-65 | 8 1-419 4.02 3.97 1-16
N, 63-0 | 2-02x10-65 | 8 0-876 4.23 4.35 0-80

considered that it is an attempt to calculate.
the liquid density at the m.p. from the
fundamentals T o (observed) and w and m
derived from the gaseous state.

Equation (1) when combined with (10)
gives
mtl
(2-07 X 101) [(m—4) T, 1771

Yimup. = )

-

(m—5) (3-68 x 107wy 1
(11)
Table IT shows the application of (11) using
values of y for the lowest temperature
observed.
TasLE II.

Calewlation of Surface Tension near the

Melting Point. (11)
; Substance n T vy (0bs.) (ca?l/éf')}‘(ll)
He 1.5 0.35 0.28
H, 15.0 2.3 2.7
Ne 24.7 5.6 7.1
Ar 85.0 13.2 14.9
N, 70.0 10.5 10.5

Equation (2) combined with (10) gives

" Tm..,u (m—4)a
(Li)m.‘u. = 11-5 ']-IIL.}J- [ S — “3 e j!

cals.
Table III shows the application of (12).

Tasre III.

Calculation of Internal Latent Heat near

the Melting Point. (12)
- m TN 7
Substance| T a (I.i obs.) ‘cale)(12)
He 1.75] 0.00 18.6 20.2
H, 15.0 0.012 189 214
Ar 87.1 0.0046 1326 1530
N, 63.1 0.0048 1330 1020
It is hoped to publish elsewhere a more

rigorous and elaborate development of the
ideas underlying this note.
T. 8. WHEELER.
Chemical Department,
Royal Institute of Science,
Bombay,
January, 1935.

5 Loc. cit,
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A Note on the Method of Determining the
Heat of Dissociation from a Study of the
Long Wave-length Limit of the Continuous
Absorption by Gaseous Molecules.

WHEN a molecule is optically dissociated by
a single act of absor ‘)tu)n one gets a continu-
ous absorption due to the absorbing sub-
stance. In order to obtain the value of the
Heat of Dissociation carlier workers in the
field used to fix the long wave-length limit of
absorption simply [rom eye observations
and this apparently led to  diserepancies
between the values obtained from optiecal
and thermal data. Quite recently A. K.
Datta' pointed out that better agreement
between the two values may be obtained
il the limit iy sought from the mierophoto-
metrie curve of the absorption gpectrum.
According to Datta the long wave-length
limit of absorption is independent of the
pressure of the absorbing gas and if curves
with percentage of absorption and wave-
length as co-ordinates be traced for different,
pressures they should accordingly cut the
wave-length’axis at the same point. Apply-
ing this idea Datta has determined the value
of the Meat of Digsociation for 4 number of
gases (ITBr, T, N O, ete.).  In case of TIBr
and TIT the (l:]llt"h obt.am(\d by him agree
with the calorimetriec values without any
diserepancy and from 1‘hix he concludes that
the molecules in these cases dissociate into
Lwo constituents without any further excita-
tion of ecither of them. This would mean

Atomie———> r Tonieg——— r

Fig. 1.

{hat these molecules are ol ionie linkage
{thus refuting the commonly accepted idea,
first put forward by Franck, that the Hydro-
een halides are dipolar molecules with atomic
linkage. In this note our object is to point

1P.R.S.,
405.

1932, 138, 8t Z.f.P., 1932, Band 77,

out that the determination of the true long
wave-length limit of absorption is not very
simple. The following considerations will
throw some light on the problem. In case
of gages giving only continuous absorption,
the potential curves for the molecules in the
two states arc somewhat as shewn in Fig. 1.

Since in the process of dissociation, the
constituents of the molecules after separation
move apart with varying kinetic energies,
curves showing the relation between the
number of atoms or ions and their kinetic
energy would become Maxwellian as shewn
in Iig. 2. The corresponding curves for the
continuous absorption spectrum giving the

Number of atoms or ions

Lnergy
Fig. 2.

percentge of ahsorption and wave-length

would accordingly be gimilar in nature.
From the nature of fthese curves one can

presume  that there should be increased
absorption throughout the absorbed region
with increasing number of molecules and
had the fundamental vibration frequency
of the molecules been very high so that almost
all the molecules could be supposed to be
in the normal state of vibration, there would
be no variation of the long wave-length limit
of absorption with pressure. But 1if the
fundamental vibration frequency of the
molecules be not very high as is usually
the case, then at the ordinary room tempera-
ture the number of molecules in the higher
vibrational states would perceptibly increase
with pressure and this would necessarily
cause a shift of the limit of absorp-
tion towards longer wave-length. Besides,
an increased pressure would enhance the
perturbing influence of the neighbouring

A nJ
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molecules and may also help the process of
dissociation by thermal collision, both of
which factors may produce a shift towards
longer wave-length. From all these considera-
tions one would rather expect, contrary to
Datta’s observation, a shift of the long wave-
length limit with an increase in pressure.
Thus, for an accurate determination of the
heat of dissociation one has to take account
of all these effects and conduct experiments
at very low pressures and temperatures with
a fairly large number of molecules in the
chamber, .., with a long column of the
absorbing gas.

The experiments with N O, HBr and TIC1
have been repeated by us with an absorbing
column of length 25 inches at various pres-
sures and from microphotometric examina-
tion of the plates the long wave-length limit
of absorption in cach case has been found
invariably to shift towards longer wave-
length with pressure. Calculating the heat
of dissociation from the limits obtained at
lowest pressures in our experiments it is
found that in every case the optical value far
exceeds one from thermal measurements.
And this is what one would expect as in
thermal experiments usually a large quantity
of gas at atmospheric pressure is taken so
that there are considerable number of mole-
cules at higher vibrational states which would
require on an average a much lesser amount
of thermal energy for their dissociation as
compared to the condition prevailing in
the optical experiments at low pressures.
In case of HBr and HCI, allowing for the
Turner term difference for the halogen atom,
a satisfactory agreement is obtained between
the two values when photographs are taken
at atmospheric pressure. Our observations
therefore confirm the original idea put for-
ward by Franck that the hydrogen halides
are dipolar molecules with atomic linkages
and this is also supported by the fact that
there is no record of the second region of
selective absorption which one generally
finds with molecules of ionic linkages.

A detailed paper will soon be published.

S. DATTA.
B. CHAXROBORTI.

Physical Research Laboratory,
Presidency College,
Calcutta,
January 18, 1935.

Constitution of Water in Solutions.

IN a previous communication,® one of wus
described the results of investigations on the
Raman spectra of water in different states
and at different temperatures. Therein, it
was found that the changes observed in the
structure of the Raman band for water
under the various conditions of aggregation
and temperature could be satisfactorily
explained on the hypothesis of molecular
association in pure water giving rise to double
(t,0), and triple (H,0), molecules in addi-
tion to the single molecules (H,0), the
equilibrium  between which changes with
change of state or of temperature, with
the result that their relative proportions
are different for the different conditions.
From a study of the intensity variations in
the structure of the band, it was possible
to quantitatively estimate these proportions.

That the influence of dissolved electro-
Iytes on the structure of the Raman water
band is similar to that of temperature
variation was already pointed out from a
preliminary study® of the Raman spectra
of solutions in water of a few strong elee-
trolytes. But a more systematic study
was found necessary before any definite
conclusions could he drawn as regards the
origin of these changes. Such a study was
therefore undertaken with a number of
solutes belonging to different types of sub-
stances, viz., strong and weak electrolytes
and non-electrolytes. The following is a
summary of the main changes in the structure
of the Raman band of water with varying
concentration of different kinds of substances
disgolved in it.-

1. There is a general sharpening of the
band with increasing concentration of the
substance dissolved, to whichever class it
belonged. This phenomenon is similar to
that observed witlh change of temperature
of pure water.

2. With increasing concentration of the
solute, there is a shift of the centre of the
intensity maximum of the band towards
larger values of the Raman frequency, except-
ing in the case of HCl and chlorides belonging
to strong electrolytes, and acetone, which is
the only substance pertamning to non-electro-
lytes that could be studied.

3. The smaller frequency branch of the

—_—

1 1. Ramakrishna Rao, Nature, 1933, 132, 480,
and Proc. Roy. Soc., 1934, 145, 489.
2 1. Ramakrishna Rao, Proc. Roy. Soc., 1931,

| 131, 489,
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band attributed to  the triple moleculey
diminishes in intensity in all the cases thug
far studied, except for HCL and chlorides,
where the change is not so systemadie,

1. With strong eleetrolytes, differents gub-
stances dissolved to the same molar concentra-
tion vevealed differences in the  intensity
distribution of the band.  When, howaever,
the same solutions are wtudied with  the
waler conlained in them equalised, these
dilferences  diminished  to o large  extent
indicating  thereby  that the inlluence  of
all substances on the strueture of the water
Dand is similar. Yelo certain minor differ-
ences in the inlensity distribution ot the
band, which are much more than the prob-
able crror in the estimation of intensity,
persisted, indicaling theveby the small but
definite influence of cach electrolyte by itself.

Hh.o The solution of each electrolyte  with
the same concentration studied with inereas-

ing temperature revealed an enhaneement .

of the changes in the infensity distribution,
these  variations with temperature in the
stracture of the band being most conspicuous
for thoxe substances which are known, from
chemical evidenee, to form hydreades.

The above phenomena arve explained on the
h\’pnlh(*\i% that the changes brought about
hy inereasing proportion of solute are nmlnly
due to changes in the constitution of water,
arising out ol o change in the vquilihrium
between the single, double and {ripte mole-
cules. This hypothesis iy strongly supported
by the observation that solutions of different
substanees containing  the  same  amount
of water give rise Lo o Raman band whieh iy
almost similar in shape and  position for
all cases. The minov difterences whieh still
persisted are attributed (o the formation of
hydrates, which s different for ditferent
substances. The diminution in the intensity
of the smaller frequency portion of the band
attributed to triple molecules s faken to
indicate the velative instability of the triple
molecules compared to the other types at
higher concentrations of the dissolved suab-
stancees,

The temperature variation of the structure
of the bhand with the same coneentration
ef a solute is assumed to be also due to an
iereasing shift. in the equilibrium between
the three types of waler moleceules.  The
conspicuousness ol these  changes in o the
ase of substances whieh are known to form
hy«lmtvs is explained as being due, in addi-
tion to change in the water (\quilibrium, to
dehydration or gplitting up of the hydrates

present in solution into single or double

wataer molecules, or of more complex hydrates

into simpler ones.
I. RAMAKRISHNA RAO0.
(. SAMBASIVA RAO.

Andhra University,
Waltair,
Janvary, 1935.

Magneto-Resistance Change of Nickel studied
with Alternate Currents.

A srupy ol the Magneto-
of Nickel in Longitudinal Magnetic field,
with  Direcet Currents shows in general a
distinet  hysteresis  effect and also  other
irregularities.!  We, however, find a complete
disappearance of the hysteresis effect with
Alternate Currents.  The resistance inereases
with field showing a saturation value ag in the
ase of Dirveet Currents ; but while in the
case of Direet Currents the decrease of resist-
ance with decreasing field shows generally
a hysteresis effeet and oceasionally the reverse
of it (i.e., the Magneto-Resistance curve for
deeres mnu ficld going below that for increas-
g ficld), no such ((h‘ct, is however noticed
by us in the c¢ase of Alternate Currents. Wo
also find that in this ease each hall eycle is
exactly the image of the other, whercas in
the case of Direet Currents the half cyeles
are generally digsimilar unless the sample is
demagnetised every time before a 1‘031.\1@11@0
measurement iy done.* The  percentage
change of resistance, however, when the
saturafion is reae lwd iv of the same order
a8 previously measured with Direet Currents
by other investigators ineluding ourselves.

It is important. to note here that o gimilar
disappearance ol the  hysteresis loop in
Magneto-Resistance curve hag been previous-
ly observed even with Direet Currents in the
ase of clectrolytie iron® and of Nickel at
high temperature,!

Work is proceeding to study the problem
in all ity aspects, and details will be published
shortly.

Resistance change

M. M. SEN GUPTA.
I, Mouanty
S. SUHARAN.
Department of Physices,
Ravenshaw ("ollwro Cuttack,
January, 1935.
L M. M ﬁen(nupm and M. S. Alam, Ind. Jour.
P}u/wus , oI, p. 9.
2 0. bLlL"lSimL'ilu Physical Rev., 1931, 37, 1356.
8 0. Stierstadt, Zeils. f. Physilk, 1030, 65, 575.
4 'W. Gerlach, Zeils. f. Physik, 1930, 59, 847;
Ann. d. Physik, 1930, 6, T72,
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The Constitution of Vasicin.

In an earlier note' we have reported that
3-allyl 4- oxyquin(uo]inc on reduction with
sodium in amyl alcohol, gave a base
which was not identical w1th the similar
reduction product of vasicin described by
Spath et al. It was on this ground that we
advocated the rejection of the Spath-Nika-
witz formula for vasicin.

Again, we drew attention to the fact that
3-allyl 3 4o dihydrobenz 1 : 3-diazine of Paal
and Sto]lberg was not ldentlcal with desoxy-
vagicin.? We, therefore, welcome the pubhca-
tion of a recent paper by Hanford, Liang
and Adams® in which both of these statements
have been confirmed by new experiments
and also by repetition of our own. New
evidence against the Spath formula has also
been found by showing that 3-allyl 1:2:3: 4-
tetrahydroquinazoline and dihydro desoxy-
vagsicin are not identieal.

Hence the question arises as to what is the
correct structure of vasicin.

Hanford et al have expressed the opinion
that the side chain is in the form of a third
fused ring and have proposed two possible
structures of which they have expressed
preference for one. We would recall that we
have already given one of these formule as a
possibility.* Owing to quadrilateral publica-
tion from Lahore, Vienna, Oxford and
Illinois, confusion with respect to the present
knowledge of the chemistry of wvasicin has
arisen. The position may be summarised
as follows :

We established that on oxidation vasicin
gives 4-oxyquinazoline thus leaving three of
its carbon atoms unaccounted for. Later
Spath et al observed the formation of 4-
oxyquinazoline 3-acetic acid on gentler oxida-
tion and postulated an allyl group attached
to the nitrogen atom in a reduced 4-oxy-
quinazoline.

The presence of the allyl grouping has
never been definitely established® and the
non-reduction of vasicin by catalytic means
has been duly stressed. The difficulty in
assigning a constitution to vasicin arises from

! Narang and Ray, Curr. Seci., 1934, 2, 388.
2 Cf. Chemistry and Industry, 1934, 53, 698.
8 J. Amer. Chem. Soc., 1934, 58, 2780.

~ * Cf. Narang and Ray, Chem. and Ind.,
53, 698.

(*f Ghosh, Krishna, Narang and Ray, J.C.S.,
1932, 2740,

1934,

the fact that it has ap,= 0, therefore g
formula must be advanced without an
asymmetric atom. The production of 4-
oxyquinazoline by oxidation is no proof of
the pre-existence of the oxygen atom in this
position in vasicin. We have emphasised
this point in several previous publications.

It is on this slender experimental evidence
that we have to grope for the constitution of
vasicin. Naturally, to guess the correct
formula one would have to eliminate one
alternative after the other. Thus those
arriving later in the field will have a natural
advantaﬂe over the earlier workers. We
had clearly stated our position in a previous
paper’ and are still working on the
problem of the constitution of vasicin and
have covered much ground since last August.
However, in view of the publication of
Hanford et al, we desire to place on record
the salient facts which we have established.

We have reduced electrolytically substance
(I) and found its picronolate to be different
from the picronolate of the electrolytic
reduction product of vasicin. This disposes
of one of the alternatives suggested by the
American authors. We have also found
that the picronolates of the electrolytic
reduction products of 2-propyl 4-oxyquin-
azoline and 3-allyl 4-oxyquinazoline are
different from reduced vasicin picronolate.

We have also synthesised the substance (II),

CO——C11, -

L\lI Cll, /\/L\C/\)CHQ

Y U
© ol
NN “
(?;IZ (1I)

and we are engaged in reducing it electro-
lytically in order to compare its picronolate
with that of reduced vasicin. The result
should show how far the cyclic structure,
at present indicated, is justified. The full
experimental details will be published else-
where.

We trust that this note on our future
programme will save duplication of work by
other investigators, and hope that we will
be able to complete a problem which has

8 Chemistry and Industry, loc. cit,
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received our attention for the best part of
three years without being anticipated.

J. N. Rav.
K. S. NARANG.

H. R. JUNEJA.
The University,
Lahore,
January, 1935.

Constitution of Formic Acid and
Formates.

IN order to explain the exceptional behaviour
of Formic acid as compared with its homo-
logues the suggestion has been made' that
in it the ionisable hydrogen is not the hydro-
gen of the hydroxyl group as in the case of
the other fatty acids but the hydrogen
attached to the carbon atom. If this could
be proved, Formic acid would become not
only exceptional among the fatty acids,
but would hold a unique position among all
organic compounds. A number of substanceq
are known having CH, or CH groups the
hydrogen atoms of which are reactive. But
none of these atoms ionises sufficiently to
render the compounds acids. HCN could
be mentioned in this connection. It is,
however, a very weak acid, weaker than
carbonic acid and even here probabilities
are in favour of attributing the acid character
to the isomeric form HNC. Consequently
the new constitution for Formic acid cannot
be accepted as explaining its exceptionally
strong acid character. There is also the
d1fﬁcu1ty of explaining why the hydrogen
of the carboxyl group fails to ionise unde1
conditions in which it invariably ionises in
similar compounds. Further it should he
noted that although Formic acid possesses
certain properties not in common with its
homologues it certainly exhibits several
qimilafrities

In my opinion the exceptional properties
of Formic acid are due to the fact that in
it the carboxyl group is linked to a hydrogen
atom whereas in its homologues the carboxyl
is linked to alkyl groups and that in the
course of certain of its reactions Formic acid
is capable of undergoing isomerie change into
dihydroxy methylene.

1 8Sir P. C. Ray, Nafure, 133,
Sarkar, Indian Science Congress
Chemistry Section, 1935.

646; P. B.
Abstracts,

0 O0H
H— C( —> :C/\
0H OH

In acetic and propionic acids the alkyl
groups act as electron sources inhibiting the
removal of a proton from the carboxyl and
thus making the substances weaker acids
just as halogens and nitro groups act as elec-
tron sinks inereasing ionisation of the hydro-
gen and thereby enhancing the strength of the
acid. Between the members of the homo-
logous series up to Formic acid there exists
only the smaller differences between alkyl
groups whereas between acetic and formic
acids there is a bigger jump when alkyl
groups disappear altogether and a hydrogen
atom is present instead.

Thouglh the lonisable hydrogen in formic
acid 18 the one belonging to the carboxyl
group there are indications that the other
hydrogen atom also is reactive and the
compound is capable of assuming the isomeric
form given above. In this connection may
be mentioned (1) the claim of Scheibler and
his co-workers of having produced compounds-

of the constitution’ C(OC,H,), and
C(ONa).(OC,H,);* (2) the behaviour of ethyl
formate as an enolisable substance,’ and

(3) the analogous case of hydrocyanic acid
which is known to react in two isomeric
forms. On this assumption of the dihydroxy
methylene form the preparation of Formic
acid and all its exceptional properties find
easy explanation. Its ready oxidisability
can be represented as below:

[H—C:O :C<=0H Oé-([)j:o”
o B
od OH OH

v

0=C—01l
€O, + 1,0 < [ [ }
0H

The oxidation of aldehydes which takes
place best 1n alkaline solutions seems to
follow a similar course,

R—C=0 R—C*-0H7
[ [ } - [R——C_\‘;OH] [ N

1 " U J

¥

[ R—C—0H"

|

0O .

Tormaldeliyde has been known to exhibit

definite though small ionisation of hydrogen.

® Ber., 1926, 1031 ;
3 Ber., 1034, 314,

1927, 551 ; 1934, 312,
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The old idea of attributing the exceptional
properties of Formic acid to the existence in
it of an aldehyde group appears, therefore,
to be correct.
T. R. SESHADRI.

J. V. D. College of
Science and Technology,

Andhra University,

Waltair,
February 5, 1935.

The Effect of the Substituents on the
Formation of the Chloralides of Salicylic
Acid and Its Derivatives.

WALLACH' prepared the chloralide of sali-
cylic acid by heating the components in sealed
tube. In contrast to the aliphatic a-hydroxy
acids which form the chloralides very easily,
Wallach found that most of the salicylic
acid was recovered unchanged. After a
very tedious separation, he reported to have
got a small quantity of the chloralide which
he did not investigate further.

During the course of their work on chlora-
lides, Shabh and Alimchandani* tried to
prepare the salicylic acid chloralide. The
condeénsation was tried under varying condi-
tions in presence of different condensing
agents with no advantage. There was no
condensation in presence of glacial acetic
acid or concentrated HCI, while sulphuric
acid gave a product from which no crystal-
line product could be separated.®

The present authors, because it appeared
to them that this complexity was due to
— OH group in the salicylic acid, studied the
condensation with the methyl ether of sali-
cylic acid.  The main produect of this reaction
which has now been thoroughly investigated
is  4-methoxy-5-carboxy-l-a-hydroxy-8/p-
trichloroethyl benzene, the chloral attaching
in pare position to the --OMe group.* This
condensation, however, excludes the possi-
bility of the chloralide ring formation because
the —OH group has been protected.

The possibility that the reactivity of the
free salicylic acid referred to above may
perhaps be moderated by the presence of
the suitable substituents in the salicylic
aclid nucleus was next investigated with a

Annalen, 1878, 193, 1-61.
J. Indian Chem. Soc., 1934, 11, 545.
Chattaway and Calvet, J.C.S., 1928, 1090.

Meldrum and Hurry, J. Indian Chem. Soc.,
1934, 11, 535.
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published elsewhere.

view to get the chloralide of the substituted
salicylic acid derivative and then eliminat-
ing the substituent to get the chloralide of
the salicylic acid itself. Tor this purpose,
we first studied the condensation of chloral
with 3-nitro and 5-nitro salicylic acids, (1)
by heating the components in sealed tube
and (2) in presence of H,SO,. Itis interest-
ing to note that althouoh the effect of all the
qubsm‘ruents individually and collectively
might be expected favourable to the intro-
duction of the chloral molecule in the vacant
positions (ortho or para to the —OH group)
or for forming the chloralide ring, the acids
were recovered unchanged. A similar
mcperwn(e is recorded by Meldrum and
Hirve in case of 3-nitro salicylic acid which
resisted all their attempts to sulphonate.”
The methyl ethers of these nitro salicylic
acids behaved similarly towards chloral.

The effect of other substituents like Br,
SO M and NH, in salicylic acid is belng
mvestlff&ted and the detailed results will be

R. L. ALIMCHANDANI.
N. M. SHAH.
S. G. Dro.
Karnatak College,

Dharwar,
January 26, 1935.

The “ Non-Protein ” Nitrogen of Pulses.

DURrRING the preparation of globuling and
albumins from pulses, there exists, in the
saline extract, a nitrogenous fraction, non-
protein in character, diffusible through dialys-
ing membranes, non-precipitable by satura-
tlon with salts, non-coagulable by heat and
indifferent to drastic protein precipitants like
trichloracetic acid. The extensive work
carried out on the proteins of pulses relates
cbieﬂy to the globulins which occur in them
in a predommant proportion and the methods
usually employed for their isolation render
a recovery of the non-protein nitrogenous
fraction, extremely difficult and oumbersome.
I‘urther there are, at the moment, no
systemat]e methods for investigating a mix-
ture of the complexity Iepresented by this
fraction. It is therefore not surprising that
this valuable fraction has not received any
adequate attention at the hands of the several
investigators.

5 J. Indian Chem. Soc., 1930, 7, 887.
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The amount of this {raction which iy
thus lost, varies from 10 to B85 per cent. of
the nitrogen extractable by the saline solu-
tion depending upon (1) the nature of the
pulse under investigation, and (2) the method
adopted  for the estimation of the non-
protein fraetion. Hoowill be observed !'1'}):\\
Table 1 that particularly large quantities,
20-50 per cent., are lost during (1) dialysis.
and (2) saturation with ammonium sulphate,
which constitute the two well-known methods
generally adopted Tor the preparation of
profeins. ,

Pasre 1.

I Percentage of Nitrogen lost
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The average complexity  of  the non-

protein fraction, as determined by the ratio of

the total to amino nitrogen, is given in Table

11, which reveals that the non-protein frae-

tions, particularly those obtained by nlteadil-

tration and trichloracetic acid precipitation,
Tannwe 1.

Average Complevity of the Crude Saline
Joetraets anwed the " nun-Protein™ Fractions.
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contain o high proportion of very simple pep-
tides. The fraction obtained by heal coagula-
tion which represents the nearest approach
to the conditions of culinary practice, corres-

ponds to the portion generally administered

to invalids and children. It is  particularly
mmteresting  to  observe that the average
complexity of the fractions in general run
parallel to the recognised case of their
digestibilities.  The non-protein fraction of
I aconitifolius, for ingtance, has the lowest
ratio of 2-8 in the heat coagnlation series, a
fact which is in harmony with the reputation
which the pulse enjoys as a very easily
Jdigestible and nutritious source of nitrogen
during convaleseenee, ‘

The non-protein fraction of these pulses,
therefore, merity  a detailed  investigation
not only with regard to their amino acid make
up but also with regard to its possible réle
in influeneing  the peptisability, increasing
the  digestibility  and  supplementing the
possible deficieney of the associated protein.
An attempt in Ghis direction with regord to
the well-knowu Indian pulses is now being
madle.

KAMALA BHAGVAT.
M. SREEFNIVASAYA.
Department of Biochemistry,
Indian Institute of Seience,
Bangalore,
Pebruary 7, 1035,

Synthesis of Vitamin C by Human Infants.

T observations detailed here were under-
faken with a view Lo see how lar there was
correspondence in the metabolism in plants
and auimaly in gynthesising ascorbie acid
from carbohydrates.

Roy' has shown that scedlings of pea
have (he property of converting Mannose
to Ascorbice acid to an appreciable extent.
Guha and Ghosh® have recently found that
“inovitro the isolated kidney, liver and
spleen of rats in Ringer solutionn converts
Mannose into **Vitamin ¢ to a significant
extent.  Somewhat earlier, Urgula Saunders
el al* showed thab Tike *rats and birds, human
infants have the property of synthesising
Vitamin ¢ and that this property is maximum
ab an age of nearly 5 months™ diminishing
and ultimately disappearing after 14 months.

The  preliminary  observations  here
deseribed were carried out with a healthy
boy of B-6 nwonths old (author’s nephew),
entirely breast-fed. The urine passed between
the hours of 5 to 11 a.m. was collected

[EOTR———

L & N. Roy, Biochem. J., 1934, 28, 999.

2 B, Guba and AL R. Ghosh, Nature, 1934,
134, 730,

¥ Ursula Savnders elal, Nature, 1034, 134, 142.
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over sulphuric acid and examined according
to Tillman’s Technique as moditied by Birch,
Harris and Roy.* The morning urine only
was tested following the experience of John-
son and Zilva.® As the urine was always
almost colourless, the precautions during
titration suggested by Emmerie and Eckelen®
were not necessary. Ior the first five days
the normal urine of the child was daily
examined. Then for the next succeeding
days the child was given a daily dose of
1 gram Mannose with the mother’s milk at
7 p.m. The results observed and graphically
repregented below are very interesting. The
ascorbic acid content under Mannose feeding
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showed a considerable amount of increase.
A detailed examination of the above results
with other details and discussions will be
published in the Transactions of the Bose
Research Institute.

HIRENDRA NATH BANERJEE.
Bose Research Institute,

Calcutta,
January 28, 1935.

Starch Accumulation in Stenosised
Cotton Plants.

STENOSIS of cotton plants, a malady which
has attracted serious attention in recent
years, is characterised by a diminution in
the size of the leaves. Microscopic examina-
tion of sections of tissues revealed that
starch had accumulated in the leaves, the
vascular bundles of petioles, sterus and roots
of stenosised plants, while sections of not
only the healthy plants but also those of
the healthy branchcs arising from diseased

4  Birch, Harris and Roy, Biochem. .J., 1933,
27, 590.

5 Johnson and Zilva, Biochem .J., 1934, 28,
1393. :
6 Emmeriec and Eckelen, Biochem. J., 1934,

28, 1153.

\
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plants did not show any accumu-
lated starch. The starch content of the
leaves was estimated by Allihn’s method
and the results (on dry weight basis) obtained
are given below:

TasLe I.
Per cent. Starch on dry weight basis
Material Rat
N Ratoon

(Leaves) Preservel Fres crop pre- P%z}nltl
in alcohol resh served in pam? y
alcohol stenosised

Healthy 13.25 11-00 11-25 12-25

Stenosised | 18-30 17-50 15-75 | .16-75

V. N. LIKHITE.
G. H. DEsAL
Research Laboratory,
Agricultural Experimental Station,
Baroda,
October, 1954,

Production of Dwarf Amphidiploid Tobacco
Plants by Hybridisation.

IN crossing Nicotiana rustica var. humilis
(2n=48) with N. glauca (2n=24) the pollen-
tubes of glauca reach the ovary of rustica and
fertilisation occurs but the embryos die in
a very early stage of embryonic develop-
ment. In crossing N. rustica var. tezana
(2n=48) with N. glauca, I -hybrid (V.
rustica var. texana X N. glauca) wa s produced.
I -hybrid developed normally and reached
a hewht of ahout 150 em. The same size
had the paternal plants growing at the
same environmental condltlons, Whﬂe the
maternal plant had a size of about 80 em.

This case shows clearly that the production
of species hybrids often depends on the
genotype, i.¢., on the variety of the species
used in the interspecific ecross, a phenomenon
noted before in Nicotiana too (Kostofl,
1930).

The reduction division in I, was irregular.
Restitution nuclei and dyads "Were occasion-
ally observed. The hybrid formed about
5-129, viable pollen grains of various size,
but it was self-sterile. We gelfed flowers
of the hybrids and then pollinated the same
flowers with pollen from N. rustica var.
humilis or var. texana.

1 Kostoff, Dontcho, Genetica, 1930, 12, 33-139.



