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Abstract : Based on the concept of bioisosterism, we report the computer design and the

synthesis of original 7-membered a-phenylthio cyclic oxamides with potent anti HIV-1
properties. © 1998 Published by Elsevier Science Ltd. All rights reserved.

Knowledge of the HIV protease (HIV. PR) mechanism of action and substrate specificity has been

sign a variety of tran
nanomolar or subnanomolar range.'* A representative structure of these inhibitors is the computer designed
seven-membered ring urea 1 in which the carbonyl oxygen mimics the hydrogen-bonding features of a key
structural water molecule.’ Structural studies of DMP 323 1 with HIV-1 protease revealed that the carbonyl
of the cyclic urea moiety hydrogen bonds to the residues (Ile 50 and 1le50') of the enzyme while the diol
moiety is hydrogen bonded to the two catalytic aspartic acid residues (Asp25 and Asp25").° Consequently,
cyclic oxamide structures such as 2, containing complementary groups able to mimic the above mentioned

electrostatic interactions, have been synthesized and their Van der Waals interactions to the active site of
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DMP 323 Cyclic oxamide 4 R=S-Ph, X= C=N-OH

1 2 5 R=S-Ph, X= CH -OH

Phenylthio cyclic oxamide

One of the classical isosteres of methylene is the sulfur heteroatom.” We have speculated that the
replacement of a benzyl by a phenyithio group at the 5 and 7 position of 2, could provide additional binding
energy without drastically affecting the interactions with HIV protease active site. Molecular modeling
showed that compound 5 correctly match the preferred low energy conformation of 2 (fig. 1).
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bioisosters 3, 4 and 5. The synthesis of such phenyithio cyclic oxamides represents a real synthetic
challenge since arylthioaminal groups are known to be chemically unstable if not stabilized by the presence

of an a carbonyl function. 8 Nevertheless, this specific chemical instability of o-phenylthio oxamide
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foliowing the exampie of chemicai hydrolysis, enzymatic cieavage of derivative 5 could generate the reiease

of the toxophoric drug thiophenol (scheme 1) as already reported in the case of other phenylthio substrates.”
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Several synthetic routes have been investigated. The formation of the key intermediates 9 or 10 through

the condensation of 1,3 dibromo-2-hydroxypropane 12 or 1,3-dibromoacetone 13 respectively with

dibenzyloxalylamide 14 failed. Therefore the synthesis was achieved through the synthetic pathway
shown in scheme 2. Benzaldehyde was condensed with 1,3 diamino-2-hydroxypropane 6 in the presence

of sodium sulfate in methylene chloride.'” The resulting crude imine 7 was reduced with sodium
borohydride in ethanol to the corresponding 1,3 di(N-benzylamino)-2-hydroxypropane 8 which was
obtained in quantitative yield after purification by flash column chromatography.!' Addition to
intermediate 8 of 1 equivalent of oxalyl chioride in methylene chioride led to the expected 6-hydroxy
cyclic oxamide 9 in 23% yield®  After purification, compound 9 was oxidized using 2,2,6,6-

tetramethyl-1-piperidinyloxy (TEMPO)'? to give the corresponding cyclic ketone 10 in 60% yield.
13
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Others oxidizing conditior did not
The structure of compound 10 was confirmed both by NMR and MS analysis and by the formation of
the corresponding oxime 11 with hydroxylamine hydrochloride."* Sulfenylation of the cyclic keto-

mide 10 represents the limitin
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the presence of butyllithium and sodium hydride. In both cases degradation products were observed and
the diphenylithio derivative 3 was obtained in yields up to 30%. Besides spectral data, oxime derivative
reduced with sodium triacetoxyborohydride" However, in this experimental condition, phenyithio
group was lost and derivative § was isolated in only 30% yield. Other reducing agents such as NaBH,,

BMS, DIBAL, led to degradation products. It should be noted that, at ambient temperature '"H NMR

of inversion of the seven membered ring system but also to the presence of different diastereoisomers.™

Structural data (NMR, MS) of phenylsulfanyl cyclic oxamides 3, 4, and S are reported under reference



4023

19. The stereochemistry of compounds 3 and 4 could exist as a mixture of cis meso and trans racemic

experiments are in progress in order to elucidate the relative stereochemistry of these compounds. Anti-

HIV activity of compounds 3, 4 and 5 on infected MT cells has been investigated. Compound § elicited
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Scheme 2 : Reagents: (i) Na,;SO4, CH,Cly; 93 %,; (ii) NaBH,, EtOH; quantitative; (iii) (COCl),, Et;N, CH:Cl,; 23 %; (iv) TEMPO,
KBr, NaOCl (pH = 8), CH,Cl,, NaHCO; sat.; 60 %; (v) PhSSO,Ph, NaH, CICH,CH,CI; 30 %; (vi) NaB(OAc);H, THF; 30 %;

(vii) NH,OH, HCI, Et;N, CH,Cly; 44 % (11); 43 % (4).
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Fig. 1: Overlapped oxamide 2 and phenylthio oxamide 5 in their preferred low energy conformation calculated
from GenMol Software.?® There is an extremely good fit (95%) between the two analogues.
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