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(2) homopolar and (3) Ehrenfegt-Raman. The
influence of colloidalisation on the magnetic
properties of metals in which these types
of binding are present is mentioned. Atten-
tion i3 drawn to the experiments by Goetz
on the effeet of small quantities of foreign
metals in bismuth crystals. The close ana-
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logy between colloidalisation and eold-
working in the case of metals wherein the
metallic type of binding is predominant, is
considered 1n the light of Honda and
shimizu's theory. Brief mention iz made of
the investigations on nickel powders and
Alms in the light of Heisenberg’s theory.

The Chemistry of Antimalarials.

By Teiendra Nath Ghosh,
Department of Organic Chemistry, Indian Institute of Science, Bangalore.

HE toll of malaria in India and other
parts of the world is increasing day by
day. Malara is degeribed as a great, if not
the greatest, obstacle to the physical, intel-
lectual and economic progress of the people,
the enormous mortality and labour ineffi-
ciency caused by this discase being a matter
of diemay. The seriousness of the epidemie
that raged last year in Ceylon may be
realised from the fact that 74,000 deaths
were caused by +this disease during six
months. The gituation afforded an oppor-
tunity to test on a mass scale the value of
quinine and of synthetic antimalarial drogs
and the report thereon should prove oi
ogreat value, In view of the fact that malarig
causes an enorrzous waste of human effi-
ciency, any well-planned chemical investi-
gation undertaken as a campalgn agalnst
malaria will indeed prove 2 beneficent
factor in the amelioration of human distress
and in the promotion of international
weliare,

For the 1last half-century, quinine has
been considered pre-cminently effective in
the treatment of malariag and the selecfive
cultivation of einchobpa, in India and Java,
has aimed at a maximum yield of quinine.
Cinchona bark contains some twenty alka-
loids. Tt is becoming increasingly ciear,
however, that several otber alkaloids ave
at least 53 potent-as quinine and instead of
the expeosive pure quinine, the crude
mixed cinchona alksloids are n&w being
used. A comparative examination® of spe-
cially purified specimens of the principal
cinchona alkaloids and their dihydro bases,
has revealed that dihydroquinine 1s more
active and that dihydroquinidine. cinche-
nidine and gquinidine are less active than
quinine. Our knowledge as to what parti-
cular group of the quinine molecule is res-

1 Buttle, Henry and Tyevan, Biockem. J., 1934, 28, 426.
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ponsible for 1its pronomnnced physiclogical
activity is far from complete, for other
alkaloids are known which show a siumilar
physiological activity without possessing the
various features of its constitution. Quinine
has not been synthegised in the laboratory
and, even if it had been, its industrial
synthesis would, In any case, be too ex-
pengsive, In view of the fact that the
alkaloids of cinchona bark are not effective
for certain therapeutic purposes, particu-
larly for true cauvsal prophylaxis, the pre-
vention of relapses and the prevention of
spread, tiie problem of finding a cheap and
efficient quinine substitute is one of great
importance. -

In 1891 Grimaux and Arnaud prepared
from cupreine, a series of homolegues of
guinine, one of which, ethyl cupreimne, was
tested clinically and found to be somewhat
more active tiian quinine, Tappeiner, a8
long ago as 1895, found that certain quino-
line dervivatives, notably 2-phenylquinoline,
kill paramecia in vitro in greater dilutions
thar quinine itself, but they failed to have
apy curative action on malaria. Before
the structure of quinine had beer elucidated
by Hesse, B onigs, and Rabe, attempts at
the synthesis of compounds which might
be similar in constitution to quinine led
Knorr to the synthesis of anfipyrine and
Skraup in 1883 to that of the hydrequino-
line derivative, thalline, Neither of thege
hags any antimalarial action, though both
are stronger antipyretics than quinine. In
the year 1913, Kaufmann? synthesised
B-piperidino-a-hydroxy-(6-ethoxyquinolyl-4)-
ethane which was toxic to paramsecia and
had a marked antipyretic action in human
fevers. Schulemann and his co-workers in
the laboratories of I. (. synthesised & series
of quinoline and acridine derivatives with

-

2 Ber., 1013, 46, 1823,
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a basic side-chain and these were tested by
Roehl and Kikuth on canaries, The Bayer
Company, In 1926, announced. the prepa-
ration of a relatively simple compound,
plasmoquine, which was stated to possess
a specific action on the malarial parasite ;
this synthesis has proved to be the first
step into a new field of chemotnerapy.
Since the discovery of plasmoquine to
wlich structure (1) has been assigned by
the I. G. Farbenind. A.-G., severa: worke:s
have synthegized compounds similar to
piasmoquize in structure. '
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The derivatives of &-aminoquinoline have
special interest in connection with the
subject of antimalarisls; thus Baldwin®
condensed 8-amino-0-ethoxyqguinoline with
y-bromopropylphthalimide and obtained a
product which, on hydrolysis, vielded the
componnd {11) similar 1n stracture 1o plas-
moquine.
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The method developed by Baldwin has been
extended by several workers,? and several
products possessing poweriul ™ antimalarial
properties® (against bird malaria) have been
obtained. A few of them resemble plasmo-
guine and are nearly equal to it in
potency. Fournean and his coliaborators®
tested a series of sueh cormpounds on rce
finch and found 8-diethylamino-propylamino-
6-methoxv-quinoline to be equal, if not
superior to plasmoquine and this has
now been placed on the inarket under the
name of »lasmocid, Brabhmochari and his

—— s—u

B . Chem. Soc., 1928, 2859,

£ Kermack and Swith, J. Chem. Soc., 1031, 3088,
Baldwin and Robhinson, 7bid., 1934, 12064 ; Meisel and
Robinson, #4/d.. 1934, 1267.

5 Tate and Vincent, Parasitefogy, 1833, 25, 411.

6 Fourneau, Trefouel, Bovet and Benoit, Ann, fasd,
Pastewr, 1931, 48, 514,
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co-workers? prepared some alkylaminoquino-
line derivatives amongst which gpecial men-
tion may be made of 6-methoxy-8-aminoiso-
proy ylamizogquinoline, structurally related to
plasmoquine. |

Whilst extending the above tine of re-
search for the preparation of new anti-
malarials, one should bear in mind that
even small variations in the substitvents
(though of no interest from a purely ehemical
point of view) produce efiects of maoarked
biological gignificance. XYor instance, the
6-methoxyvquinolines are more potent than
the similerly substituted 6-cthoxyqguine-
lines, and the length of the alkylaminoaiky]
¢haln in position & of S-amino-6-ethoxy-
quinoline has a considerable bearing on the
activity, Magidson and Strukov® claim that
the 6-hydroxy-derivatives are in some cages
more active than the corresponding alkoxy-
derivatives, the efficiency decreasing with the
size of the alkoxy-group. In evaluating a
drug, its therapcutic efficiency and toxicity
are both taken into consideration, and in
the study of antimalarials of the type of
plasmoquine the aim should be to obtain
products possessing lower toxicity combined
with an equal or 1increaged therapeutie
efficiency.

Gunn and Marsghall® reported that harmal-
ine, although inferior to quinine, possesses
curative value in acute malaria, whilst
harmine, though wvalueless in acute cases,
prevents recurrence of attacks in cases of
reiapsing malaria in which administration
of quinine is without value, Robinsonl®
has’ synthesised pyrroloquinolines having
similarity in structure to harmine and harmal-
ine. Pyrryl indoles, synthesised by Ray
and his co-workers,! are likely to possess
antimalarial properties, in view of their
similarity to harmine. Preliminary trials
have indicated that they have antipyretie
properties. Glyoxalinguinolines, syntbesised
hy Narang and Rav.*® have been found to
possess antimalarial properties and appear
to be actively toxic to pavamecia mm a
dilution of 1:1000. Ray and his cojlabo-
ratorgtd have synthesised some derivatives

T Brahwmachari and Das Gupta, /. fudiqun Chem. Sag.,
1832, 9, 37, 207.

8 Adrck. Pharm., 1933, 271, 359,

O Proc, Koy, Sovc. Fdin . 1020, 18, 148,

10 7 hewm. Soc, 1929, 2048,

11 Agparwal, Qureshi and Ry, /. Aewr. Chews, Sw.,
1632, 54, 3088,

4 F Chem, Sac,, 1831, 978,

18 Ahlgwalia, Kochhar and Ray, J. Jwdian Clem, Sw.,
1932, 9, 215.
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of cotarnine. These have been found to
have antipyretic properties hut Chopra and
hia co-workers!t have found, however, that
anhydrocotarnineresorcinol hydrochloride has
no antimalarial action.

Atebrin (III), a synthetic antimalarial
which is as remarkable as plasnioquine, was
discovered by Mguss and Mietzsch in 1930.
These investieators!d found atebrin to be
veryreffective agzaingt the schizont moditicn-
tion of the malarial parasit: and consider
that it should be very successful in conjunc-
tion with plasmoquine, which is effective
against the cameote modification.
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(111)
Aceoarding to the discoverers of atebrin, the

most varied =zcridine derivatives of the
above type and other ring systems contain-

14 Chopra, Mukberjee and Campbell, mdian J. Med,
ﬁfffﬂrfﬁ, 1933: 21} 255-

15 Mietzsch and Mauss, Axgew. Chem., 1934, &7, 633.

ing similar basic aliphatic side-chains (e.g.,
triphenylmethane, thiazine, xanthine; see
Klin. Woeh., 1933, 12, 1276) are active
antimalarials. Walls'® has recently synthe-
sised a phenanthridine derivative containing
the same basic gide-chain as atebrir. The
pharmacological examination shows that
phenanthridine is notably less active than
its otherwise closely analogous Iisomeride
acridine and differs from the latter in it
lack of dermatitic and sternutative action.

The recent use of salvarsan and stovarsnl
in benign tertian malaria, as well as that
of mercorochrome (dibromohydroxy-mercuri-
fHuorescein) suggests that the study of
organo-metallic compounds wonld constitute
an ngeful line of enquiry.

The difhenlty of forming un accurate
estimate ot the valve of any partienlar
antimalarial agent arises from the fact that
the actual 1nfection cannot be transmitted
to laboratory animals, This difficuolty was
partially vemoved when Roehl devised his
technign: of testing such diugs in bird
malaria, using canaries as test animals, but
uitimately one is dependent on elinical
trials for confirmation.

18 7 Chem. Soc., 1935, 1405,

The Detection of Adulteration of Butterfat (Ghee).

(A Suggested Solution of an All-India Problem.)

By Prof. Dr. N. N. Godbole, M.A., B.8¢., Ph.b. (Berlin),
Benares Hindu Universtty, Benares.

HE adulteration of butterfat (ghee) has
been penalised by all the Provincial
Governments of India and some of these
have already taken very serious steps to
punish the dealers in this important article
of food, whenever the adulteration hag been
detected and proved in a law-conrt. Every
provinee has got a speeial Uhemical Analyser,
whose business it is to examine and report
on the sambples of ghee (as also other food-
stuffs) submitted to him for report. The
act dealing with the prevention of food
adulteration empowers the trying magis-
trates to decide the eases before fthem on
the strength of the reports submitted by the
special officers.  In the interests of the vast
public, it 1§ but necessary to punish those
who sell adulterated ghee (as also other
adulterated food-stuffs). The responsibility
which rests on the Chemical Analysers to

the variong Governments is therefore very
great indeed., In the Iinterests of justice
and also in the interests of the public
for whom justice is administered, it i1s of
paramount importance that the investiga-
tion of the adulteration must be hoth scienti-
fic and rorrect.

In our investigation of thiz problem,
we have conie across certain points which
need a very careful consideration, The
main problem is, what are the correct
physical and  chemieal constants of
bntter and butterfat from the scientific
point of view ? What are the limits of
these 2 How is the purity or impurity of
hoth butter and butterfat to be ageer-
tained ¢ Is there, in the firgt place, a correct
knowledee of the composgition of Indian
butter or butterfat, from cows and buffaloes,
either separately or mixed ? Are the differ-



