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Solid Phase Synthesis of Indinavir and Its synthetic strategy that would allow us to explore diversity

Analogues at sites known to be metabolized, alter efficacy, and change
physical properties.
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Indinavir is one of the five potent HIV protease inhibitors
that have been approved by the U.S. Federal Drug Admin-
istration as key therapeutic agents for the treatment of HIV We decided to divide the indinavir molecule into three
infection and AIDS Although these agents have been shown fragments, the aminoindanol moiety, the hydroxyethylene
to be efficacious, they all suffer to some degree from short unit, and the pyridylmethyl group. The hydroxyl group on
half-life and increasing viral resistanédo improve potency  aminoindanol was used as a resin tether which was attached
and physical properties as well as the pharmacokinetic to the Rapp TentaGel S COOH resin via an ester linkage.
profile, we were interested in developing a facile synthesis The hydroxyethylene and pyridylmethyl fragments could be
to generate indinavir analogues rapidly. Herein we report coupled sequentially through amide formation and reductive
the first solid phase synthesis of indinavir and its analogues, amination. The final product could be cleaved from the resin
which paves the way for the generation of combinatorial by transesterification with mild base. This approach is
libraries for biological screening and pharmacokinetic stud- straightforward for facile diversification of all three frag-
ies? ments.

The total synthesis of indinavir in solution is a well-known Our solid phase synthesis of indinavir is illustrated in
challenge due to its structural complexitfhe solid phase =~ Scheme 1. Boc protected aminoindaolvas coupled to
synthesis of indinavir required us to develop a general the resin (0.25 mmol/g) with EDC and DMAP in DMF and
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Table 1. Solid Phase Synthesis of Indinavir Analogues
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NH{Bu

Entry X Y Yield* HPLC Purity
NH; CHO
2 (D on @] 71% >95%
~-CHO
b IN, 80% >95%
o CHO
c %Ij 83% 91%
CHO
d @’;‘S 71% 92%
NH, :
‘ CHO
e @"OH Y 80% >95%
F
~CHO
f L 83% 84%
o CHO
g %Ij 84% 88%
CHO
h Q? 87% >95%
|
NH CHO
i oon y 1% 70%
~-CHO
j IN, 86% 81%
[o) CHO
k <O]©( 77% 84%
CHO
1 O/IS 71% 86%
i

aYields are calculated based on theoretical loading.

CH,CI; (1:4) to afford3. After removing the Boc protecting
group with TFA/CHCI,, the resin was neutralized with 30%
EtsN/CH,CI; during the washing cycle. The TBS protected
hydroxylethylene fragment® was coupled t@® by standard
amide formation protocol. Then the Boc group was removed,
the pyridylmethyl moiety was incorporated by reductive
amination using NaB(OAgH in 1% AcOH/DMF to give6
which was treated with HF/pyridine to remove the TBS
group. The final product was cleaved from the resin with
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10% EtN/MeOH at 50°C overnight. Indinavir was obtained
in good yield and excellent chemical purity as determined
by HPLCS 'H NMR, and LC-MS analysis (Table 1, entry
b).

Using this methodology, several indinavir analogues were
prepared on solid support (Table 1). All the compounds are
produced in purities of greater than 70%, which demonstrated
the versatility and efficiency of the indinavir syntheses
described herein.

In summary, a novel solid phase synthesis of indinavir
and its derivatives has been developed. The method is
versatile and ideally suitable for combinatorial library
generation. Therefore, this approach offers the potential of
providing diverse libraries of indinavir derivatives for
biological assays.
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