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A convenient route to N-substituted bis-C-alkylamidines possessing antiplasmodial activity and their oxadiazolone and amidoxime prodrug candidates, is described. These three families of compounds were available after a key N-alkylation step of the parent oxadiazolone 1a. Testing of the three compound classes in vitro and in vivo is also presented.

Widespread strains of Plasmodium falciparum are becoming resistant to most available antimalarial drugs. 1 Faced with this problem, bis-alkylamidines have been developed as a potential new chemotherapy (Fig. 1). 2,3 Bis-alkylamidines share the same novel mechanism of action as bis-thiazolium salts (T3). 4-6 By mimicking choline structure, these compounds target the parasitic de novo phosphatidylcholine biosynthesis. 6-8 Thus, the mechanism of action of bis-alkylamidine drugs differs from benzamidines which also possess anti parasitic activities including antimalarial activities. [9][10][11] In contrast, benzamidines are supposed to exert their activity as DNA minor groove binder, by means of their planar and rigid structure. 12 Bis-alkylamidines, where M34 is the lead compound, possess potent in vitro and in vivo antimalarial activities. However, they are not active after oral administration due to their cationic charges and/or their very polar heads.

Strategies to improve oral bioavailability of amidines have focused on the design of prodrugs, attempting to temporarily mask the positive charges. Clement's group originally applied the prodrug principle on pentamidine, an anti-parasitic drug with a benzamidine moiety. 13 This group introduced an oxygen atom to mask the cationic charge of benzamidines. 14 The resulting amidoximes were therefore less basic and not protonated under physio-logical conditions. These amidoxime neutral prodrugs possess improved bioavailability. Clement's group showed that these benzamidoximes are readily reduced by cytochrome P450 enzymatic system to the active aromatic amidines. 15 We previously described the bis-C-alkyloxadiazolone 1a and the bis-C-alkylamidoxime 2a. 16 (Fig. 2) They were able to tempo-
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 12 Figure 1. Bis-cationic antimalarial drugs.