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SOME 2-BENZOTHIAZOLYL
BIGUANIDES AS POSSIBLE
ANTI-MALARIALS

As a part of extensive programme of research,
in the chemotherapy of malaria, that has been
undertaken in our laboratory to study the
effects of different substitutions at either end of
the tautomeric biguanide structure, a number
of biguanide derivatives having the heterocyclic
ring, benzothiazole, attached to the end nitrogen
atom of N’-aryl biguanides have been made.
In earlier attempts to study the anti-plasmodial
activity of compounds, changes have been
brought about by the replacement of the sub-



No. 12
Dec. 1952

stituents in the paludrine molecule by introduc-
ing various pyridyl,! quinolyl,2-¢ phenanthryld
and acridyl$? rings in place of either p-chloro-
phenyl group or isopropyl group of paludrine.
Excepting a few, almost all of these compounds
proved to be inactive when tested against expe-
rimental malaria using different plasmodia.

Benzothiazole derivatives$-* having wvarious
substitutions at different positions are being
tried since long, for their chemotherapeutic
properties. 1-(2-benzothiazolyl)-2-thiourea was
found to possess a quinine equivalent of one
when tested for suppressive activity against
duck malaria.l® It, therefore, appears that pro-
per substitutions at the proper places in benzo-
thiazole are likely to produce potential chemo-
therapeutic agents.

In view of the immense possibilities now be-
ing offered by the biguanide structure, it was
considered to be of interest to synthesise and
study the anti-malarial properties of the com-
pounds possessing the heterocyclic ring and the
essential features of paludrine, and as such
compounds of the type A have now been syn-
thesised.

g —

] Type A
NH.C.NH.C.NHR'
NN

NH NH
R=H. Cl, CH,; or CH,0
R’= Various aryl groups

Compounds of the above type will offer tau-
tomeric possibilities which are said to be
responsible for anti-malarial activity of the com-
pound. It will also be noticed that the benzo-
thiazole nucleus can be considered structurally
related to the therapeutically active quinoline
nucleus in a way where two — CH = groups are
replaced by a sulphur atom and also that the
nuclear nitrogen atom is in para-position to the
methoxy group (as in one particular type) as
in plasmochin or atebrin; the only difference
being that the new °‘conductophoric’ group has
been introduced into 2-position of the hetero-
cyclic part of the ring.

For the synthesis of the compounds of type A
as noted below, a number of routes could be
suggested, but the most practical and direct one
which was successfully employed consisted in
reacting the 2-aminobenzothiazolyl hydro-
chloride with the appropriate arylcyanoguani-
dine in suitable solvents. The biguanides were
isolated as stable crystalline monohydrochlorides
with low solubility in alcohol or acetone. The
free base was isolated by treating the hydro-
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chlorides with dilute sodium hydroxide solution,
which were purified by recrystallisation from
dilute alcohol.

Compounds of Type A

No. R R’ M.P. °C.

1 H CyH 5= 104-5  Base
2 H p—-CICeH - 198-199 HCI
3 H ~CHZO0C H, 193-194 HCI
4 H p~CidzCylly 128 Base
5 Cl CgH;— 196-198 HCI
6 Cl p~CICgH 206 HCI
8 OCH, p-CICgH -~ 199-200 HCI
94 OCH, p~CHCyH-, 124-125 HCI
10 CH, p-ClCgH 4~ 203-204 HC1
11 CH, p~-CH3CH,— 194-195 HC)
12 CHy /~CH,0C;H, 187 HCI

On testing some of the compounds of the
above series for their suppressive activity
against gallinaceum malaria in laboratory-bred-
chicks, none showed any activity against chick
malaria.

The authors’ thanks are due to Dr. S. S. Guha
and Dr. A. C. Roy for their interest in this
investigation.
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