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Abstract—Five compounds formed by peroxydisulfate oxidation of primaquine were isolated using chromatographic methods and
evaluated for antimalarial activity in vitro. One compound 6-methoxy-5,8 bis(40-amino-10-methylbutylamino)quinoline [P1] was
found to have good gametocytocidal activity against Plasmodium yoelli infected mice at 10 mg kg�1 dose in vivo.
# 2002 Elsevier Science Ltd. All rights reserved.

Primaquine, an 8-aminoquinoline, is the clinical drug of
choice for the radical cure of relapsing malaria.1 How-
ever, its usefulness has been restricted by toxic side
effects, especially with patients deficient in glucose-6-
phosphate dehydrogenase.2 Therefore, there is always a
recognized need for investigations of new, less toxic tis-
sue schizontocide. Several analogues of primaquine
have been synthesized, using chemical3�6 and oxidative7

methods, and tested for their antimalarial activity but
none was found better than primaquine. We have iso-
lated five compounds formed by the peroxydisulfate
oxidation of primaquine using chromatographic meth-
ods and tested for antimalarial activity. In vitro game-
tocytocidal studies showed that two compounds have
more gametocytocidal activity than primaquine while in
vivo results indicated only one compound with gameto-
cytocidal activity against P. yoelli infected mice. The
results are reported here.

Chemistry

Primaquine, on oxidation with peroxydisulfate ion in
neutral medium gave pale yellow to orange, violet and
than yellow colour within one h after initiation of reac-
tion. Five compounds were isolated in greater than 90%
purity using Bio-Gel P-2 column chromatography and

HPLC from the reaction mixture.8,9 The structures of
all compounds were determined using IR, MS and 1H
NMR studies and are given in Figure 1.

Biological Evaluation10

Antimalarial activity: in vitro

Five compounds isolated from the oxidation of prima-
quine were tested for their in vitro schizontocidal and
gametocytocidal activity at different concentrations.
Results are given in Table 1. Compounds P1 and P2

showed higher gametocytocidal activity than prima-
quine, while the compounds P3, P4 and P5 had lower
activity than primaquine or no gametocytocidal effects.
The IC50 and IC90 of compound P1 were 0.026 and
0.055 mg/well respectively while of compound P2 were
0.036 and 0.062 mg/well, respectively. The schizontocidal
activity of all five compounds were many fold lower than
chloroquine. However, the schizontocytocidal activity of
compounds P1 and P2 were more than primaquine.

Effort were made to find structure-gemetocytocidal
activity correlation of these compounds with reference
to primaquine. Results indicates that a substitution at
5-position of primaquine with 4-amino 1-methylbutyl-
amine had increased 4-fold gametocytocidal activity of
primaquine. Similarly a substitution at 5 position with
another molecule of primaquine also increased 4-fold
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gametocytocidal action. It is to note that N-acetyl pri-
maquine and dimmer of N-acetyl primaquine were
found inactive by in vitro studies,11,12 which implied
that terminal amino group on the side chain of pri-
maquine may be necessary for antimalarial activity.
An addition of –OH group to P1 and P2 decreased
antimalarial activity substantially. Similar observation

was also recorded earlier for hydroxyprimaquine
derivatives.13

In vivo

The compounds P1 and P2 were tested for in vivo
gametocytocidal activity against P. yoelli infected mice.
Results are given in Table 2 which revealed that com-
pound P1 showed good gametocytocidal activity in mice
and there was no infectivity in mice after treatment with
P1 at the dose of 10 mg kg�1. This was confirmed by
feeding An. stephensi mosquitoes on P. yoelli infected
mice before and after the treatment. Results showed
that there was complete lose of infectivity in mosquitoes
after treatment with compound P1 while the infectivity
was confirmed in mosquitoes fed on animals before
treatment. Primaquine was taken as control compound.
P2 did not possessed any gametocytocidal effect against
P. yoelli infected mice (Table 2).

Figure 1.

Table 1. In vitro antimalarial activity of primaquine (PQ) and 5 oxi-

dation products on P. falciparum

Activity Compd concentration (mg/well)

CQ PQ P1 P2 P3 P4 P5

Gamatocidal IC50 0.115 0.026 0.036 >150 >150 0.115
IC90 — 0.38 0.055 0.062 >150 >150 0.38

Schizontocidal IC50 0.011 nd 0.046 0.031 >50 0.49 0.155
IC90 0.015 nd 0.235 0.19 >50 1.75 0.245
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In conclusion 6-methoxy-5, 8 bis(40-amino-10-methylbu-
tylamino) quinoline is found to be a novel antimalarial
compound with good gametocytocidal activity.
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Table 2. In vivo gametocytocidal activity of primaquine and com-

pounds P1 and P2 on P. yoelli infected mice

Compd Mice
No.

Mosquito
feeding
time (h)

Oocyst Mosquito
+ve/dissected

Primaquine 1 �1 280.7�124.5 18/20
+6 — 0/20
+24 — 0/20

P1 1 �1 315�130 15/15
+6 — 0/20
+24 — 0/20

2 �1 240�82.6 16/20
+6 — 0/20
+24 — 0/20

3 �1 185�60 8/11
+6 — 0/10

P2 1 �1 >300 18/20
+6 >300 16/20
+24 >300 10/12

2 �1 260.3�96.2 13/15
+6 221.3�131.69 12/15
+24 68.33 5/15
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