
HAL Id: hal-00413778
https://hal.science/hal-00413778v1

Submitted on 24 Mar 2022

HAL is a multi-disciplinary open access archive
for the deposit and dissemination of scientific re-
search documents, whether they are published or not.
The documentsmay come from teaching and research
institutions in France or abroad, or from public or pri-
vate research centers.

L’archive ouverte pluridisciplinaireHAL, est des-
tinée au dépôt et à la diffusion de documents scien-
tifiques de niveau recherche, publiés ou non, émanant
des établissements d’enseignement et de recherche
français ou étrangers, des laboratoires publics ou
privés.

HAL Authorization

N-substituted bis-C-alkyloxadiazolones as dual effectors:
efficient intermediates to amidoxines or amidines and

prodrug candidates of potent antimalarials
Melissa Degardin, Sharon Wein, Thierry Durand, R. Escale, Henri Vial, Yen

Vo-Hoang

To cite this version:
Melissa Degardin, Sharon Wein, Thierry Durand, R. Escale, Henri Vial, et al.. N-substituted bis-C-
alkyloxadiazolones as dual effectors: efficient intermediates to amidoxines or amidines and prodrug can-
didates of potent antimalarials. Bioorganic and Medicinal Chemistry Letters, 2009, 19 (17), pp.5233-5236.
⟨10.1016/j.bmcl.2009.07.001⟩. ⟨hal-00413778⟩

https://hal.science/hal-00413778v1
https://about.hal.science/hal-authorisation-v1/
https://about.hal.science/hal-authorisation-v1/
https://hal.archives-ouvertes.fr


N-substituted bis-C-alkyloxadiazolones as dual effectors: Efficient
intermediates to amidoximes or amidines and prodrug candidates
of potent antimalarials

Mélissa Degardin a, Sharon Wein b, Thierry Durand a, Roger Escale a, Henry Vial b, Yen Vo-Hoang a,*

a Institut des Biomolécules Max Mousseron, UMR 5247, CNRS–Université Montpellier I, Université Montpellier II, 34093 Montpellier, France
b Dynamique Moléculaire des Interactions Membranaires, UMR 5235, CNRS–Université de Montpellier II, CP 107, 34095 Montpellier, France

a b s t r a c t
-C-alkyl
didates

he paren
Keywords:
Bis-C-alkylamidine
Total clearance of parasitemia
Design of prodrug candidates
Convenient route
N-substituted alkyloxadiazolone
Alkylamidoxime
Oral antimalarial agent

A convenient route to N-substituted bis
oxadiazolone and amidoxime prodrug can
available after a key N-alkylation step of t
ses in vitro and in vivo is also presented.
* Corresponding author. Tel.: +33 4 67 54 86 65; fa
E-mail address: yen.vo-hoang@univ-montp1.fr (Y.
amidines possessing antiplasmodial activity and their
, is described. These three families of compounds were
t oxadiazolone 1a. Testing of the three compound clas-
H2N NH2

NH2
++NH2 Cl-Cl-

M34

N+S SN+

OHHO
T3

Br-Br-

( )10

IC50 = 0.3 nM
ED50 i.p. > 10 mg/kg

ED50 p.o. >100 mg/kg

IC50 = 2.2 nM
ED50 i.p. = 0.2 mg/kg
ED50 p.o. = 13 mg/kg

( )10

Figure 1. Bis-cationic antimalarial drugs.
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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 mim-
icking 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.9–11 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 com-
pound, 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 fo-
cused on the design of prodrugs, attempting to temporarily mask
the positive charges. Clement’s group originally applied the pro-
drug principle on pentamidine, an anti-parasitic drug with a ben-
zamidine moiety.13 This group introduced an oxygen atom to
mask the cationic charge of benzamidines.14 The resulting amidox-
imes were therefore less basic and not protonated under physio-
x: +33 4 67 54 86 25.
Vo-Hoang).
logical conditions. These amidoxime neutral prodrugs possess
improved bioavailability. Clement’s group showed that these benz-
amidoximes 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-
OHHO
1aO O 2a

Figure 2. Bis-C-alkyloxadiazolone and bis-C-alkylamidoxime antimalarial prodrugs.







11. Das, B. P.; Boykin, D. W. J. Med. Chem. 1977, 20, 531.
12. Boykin, D. W. J. Braz. Chem. Soc. 2002, 13, 763.
13. Clement, B.; Raether, W. Arzneim.-Forsch. 1985, 35, 1009.
14. Clement, B. Drug Metab. Rev. 2002, 34, 565.
15. Clement, B.; Mau, S.; Deters, S.; Havemeyer, A. Drug Metab. Dispos. 2005, 33,

1740.
16. Ouattara, M.; Wein, S.; Denoyelle, S.; Ortial, S.; Durand, T.; Escale, R.; Vial, H.;

Vo-Hoang, Y. Bioorg. Med. Chem. Lett. 2009, 19, 624.
17. Hafelinger, G.. In The Chemistry of Amidines and Imidates; Patai, S., Ed.; John

Wiley & Sons: New York, 1975; Vol. 2, pp 11–19.
18. Ouattara, M.; Wein, S.; Calas, M.; Hoang, Y. V.; Vial, H.; Escale, R. Bioorg. Med.

Chem. Lett. 2007, 17, 593.
19. Kitamura, S.; Fukushi, H.; Miyawaki, T.; Kawamura, M.; Terashita, Z.-I.; Naka, T.

Chem. Pharm. Bull. 2001, 49, 268.
20. Moormann, A. E.; Wang, J. L.; Palmquist, K. E.; Promo, M. A.; Snyder, J. S.;

Scholten, J. A.; Massa, M. A.; Sikorski, J. A.; Webber, R. K. Tetrahedron 2004, 60,
10907.

21. Bolton, R. E.; Coote, S. J.; Finch, H.; Lowdon, A.; Pegg, N.; Vinader, M. V.
Tetrahedron Lett. 1995, 36, 4471.

22. Pass, M.; Bolton, R. E.; Coote, S. J.; Finch, H.; Hindley, S.; Lowdon, A.; McDonald,
E.; McLaren, J.; Owen, M.; Pegg, N. A.; Mooney, C. J.; Tang, C.-M.; Parry, S.; Patel,
C. Bioorg. Med. Chem. Lett. 1999, 9, 431.

23. Romine, J. L.; Martin, S. W.; Gribkoff, V. K.; Boissard, C. G.; Dworetzky, S. I.;
Natale, J.; Li, Y.; Gao, Q.; Meanwell, N. A.; Starrett, J. E. J. Med. Chem. 2002, 45,
2942.

24. Areschka, A.; Mahaux, J.; Verbruggen, F.; Houben, C.; Descamps, M.;
Heyndrickx, J. P.; Tornay, C.; Colot, M.; Charlier, R. Eur. J. Med. Chem. 1977,
12, 87.

25. Gezginci, M. H.; Martin, A. R.; Franzblau, S. G. J. Med. Chem. 2001, 44, 1560.
26. The compounds possessing a C-12 alkyl chain have often revealed to react in
harsher conditions (longer time, higher temperature, stronger bases...) than
those described for other substrates (unpublished results).

27. For example, 1,12-bis-[(4-methoxyethyl-1,2,4-oxadiazol-5-(4H)-one)-3-yl]-
dodecane 2e: 5 g (14.53 mmol.) of oxadiazolone 1a and 2.39 g (44.19 mmol)
of sodium methoxide are suspended in 75 mL of dimethylformamide. 14 mL
(73.84 mmol) of 1-bromo-2-mehoxyethane are added. The reaction is stirred
overnight at room temperature. The mixture is poured into water and
extracted with ethyl acetate. The yellow solid obtained is purified by
recrystallization from ethyl acetate. 4.7 g (70%) of white crystals are
obtained. 1H (CDCl3, 300 MHz) d: 1.28–1.42 (m, 16H); 1.71 (m, 4H); 2.59 (t,
4H, 7.6 Hz); 3.32 (s, 6H); 3.57 (t, 4H, 4.8 Hz); 3.7 (t, 4H, 4.8 Hz). 13C (CDCl3,
75 MHz) d: 24.6; 24.7; 29.1; 29.2; 29.4; 29.5; 42.6; 59.1; 69.4; 159.5; 160.1.
FTIR cm�1: 1593; 1767; 2850; 2921. ES+ SM: 455.2 ([M+H]+, 100%); 909.5
([2 M+H]+, 58%). HRMS calcd for C22H39N4O6

+ 455.2870; found 455.2889.
28. Pinner, A.; Klein, F. Chem. Ber. 1877, 10, 1889.
29. Ismail, M. A.; Batista-Parra, A.; Miao, Y.; Wilson, W. D.; Wenzler, T.; Brun, R.;

Boykin, D. W. Bioorg. Med. Chem. 2005, 13, 6718.
30. Finch, H.; Pegg, N. A.; McLaren, J.; Lowdon, A.; Bolton, R.; Coote, S. J.; Dyer, U.;

Montana, J. G.; Owen, M. R.; Dowle, M.; Buckley, D.; Ross, B. C.; Campbell, C.; Dix,
C.; Mooney, C.; Man-Tang, C.; Patel, C. Bioorg. Med. Chem. Lett. 1998, 8, 2955.

31. Hallinan, E. A.; Hagen, T. J.; Bergmanis, A.; Moore, W. M.; Jerome, G. M.;
Spangler, D. P.; Stevens, A. M.; Shieh, H. S.; Manning, P. T.; Pitzele, B. S. J. Med.
Chem. 2004, 47, 900.

32. Desjardins, R. E.; Canfield, C. J.; Haynes, J. D.; Chulay, J. D. Antimicrob. Agents
Chemother. 1979, 16, 710.

33. Vial, H. J.; Thuet, M. J.; Philippot, J. R. J. Protozool. 1982, 29, 258.
34. Barkan, D.; Ginsburg, H.; Golenser, J. Int. J. Parasitol. 2000, 30, 649.
35. Eloy, F.; Leanaers, R. Chem. Rev. 1962, 62, 155.


