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Abstract- Synthesis of C2-symmetric HIV-1 protease inhibitors from D-mannitol is
described.

Human Immunodeficiency Virus type-1 (HIV-1), the causative agent of acquired
immunodeficiency syndrome (AIDS) encodes a proteinase (HIV-1 protease) which
proteolytically processes the gag and gag-pol polyproteins.! The action of this enzyme is
essential for the proper assembly and maturation of fully infectious virions.2 HIV-1 protease is
an aspartic protease dimer with C» axis of symmetry.3.4 Several groups have designed
inhibitors to take advantage of the C2-symmetry of the enzyme.5 These compounds have been
shown to be very potent inhibitors of HIV-1 protease.5 In view of the recent reports by Chenera
et alfa and Ghosh et al6b we disclose synthesis of Co-symmetric HIV-1 protease inhibitors from
readily available D-mannitol.

The synthesis of 1 from commercially available D-mannitol derivative 2 appeared very
attractive to us as it had the four chiral centers with desired absolute and relative configurations.
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The amino acid residues” at Py or P41’ could be varied by appropriate selection of a nucleophile
for opening of the diepoxide 4 (Scheme 1). Similarly the amino terminals of 1 at both ends
could be derivatized with amino acids in order to probe the enzyme active site.

353



354 P. K. JADHAV and F. J. WOERNER

The HIV-1 protease inhibitor 3 was synthesized as shown in Scheme 1. The starting
diepoxide 4 was prepared from D-mannitol following the literature procedure.8 Addition of
diphenyl cuprate (prepared by reaction of PhLi with either CuBr.S(CH3)2 or CuCN) to the
epoxide 4 provided diol 5 in 90% yield. Conversion of diol 5 to diazido derivative 7 was found
to be difficult. The diazido compound 7 was always accompanied by elimination product 6.

Scheme 1
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Z = benzyloxycarbonyl

(a) PhLi/CuBr.S(CH3)2, 90% yield; (b) PhgP/ EtOOCN=NCOOE}/ (PhO)2P(O)N3;
{c) H2/ 10% Pd on C, 38% yield from 5; (d) Z-L-Val, iBuOCOCI, N-methyl
morpholine; (e) 4% HCI in anhydrous methanol, 60% yield from 8.

Use of triphenylphosphine/ diethylazodicarboxylate/ diphenylphosphorylazide combination
gave the best results.® The inseparable mixture of 6 and 7 was reduced to diaminoacetonide
by catalytic hydrogenation and purified on silica gel (2% followed by 4% methanol in chloroform
was used as eluent) to provide 8 in 38% overall yield from 5. The diaminoacetonide 8 was
readily coupled with Z-L-valine by using the mixed anhydride procedure!? followed by removal
of the acetonide with 4% wt./ wt. hydrogen chloride in anhydrous methanol to provide 3 [m. p.
216-218° C, [a]p -29.4 (c, 0.74, DMSO)].

We also utilized the known D-mannitol derivativell 10 for the synthesis of compounds
containing heterocyclic moieties at P1 and P4’ as shown in Scheme 2. Diaziridine 10 on
treatment with piperidine in DMF at room temperature furnished 11 which on exposure to acid
in methanol provided 12. Hydrogenolysis of 12 followed by coupling of the resulting
diaminodiol to valine derivative furnished piperidine containing analog 9 [m. p. 160-162° C,
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[a]p -17.1 (¢, 0.53, DMSO))]. It should be noted that unlike the literature reporté we have
established that D-mannitol can also be used for the synthesis of HIV-1 protease inhibitors with
heterocycles at P1 and P1".

Scheme 2

N
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Z = benzyloxycarbonyl

(a) piperidine in DMF, 54% yield; (b) 5% con H2S04 in methanol, 50% yield; (c)
H2/ 10% Pd on C, 74% yield; (d) Z-L-Val-OSu/ DMF; 51% yield.

In conclusion highy efficient, versatile and stereocontrolied synthetic routes to Co-
symmetric HIV-1 protease inhibitors have been developed from inexpensive D-mannitol.
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