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We hane gust proposed the retroviral deliners of a habnid IRNA
d at ra-mRN AL s g striegy 10
mipir HIV-1 replication Qe nught provade the basis for a new
therapy of AIDS (1)

We ovaluated. te viiros the compatatn e anti-lHs - cffickensy of
constructs axpressing single and muluple tRNA wints

We were also able 1o show thar CD4 cells speaific tor antigens of
opportunistic pathogens < be expanded i vitro and  rendered
resistant 1o HIV-1 replication: The genetic treatment did not affect
the functional praperties of specific CD4 hvnphocyees. namely
prohiteratne response 10 antigen prodacoen of by mphokines upon
siimutation and expression aceesson molecules for nteraction with
nbizen presenting cells and for honnng 10 imtlanumaten sites: When
chaltenged with HIV-1L the transduced cells required i 20-10000{old
lugher virns doscs to become mfected and to produce mifeetious s irus.
as compared to untreated controls

To our knowledge. this is the first report to deseribe HiV-1 targeted
gene theraps of antigen specific human CD4 ivmphocytes and
demonstrated presenation of essential functions. This strategy nun
represcita new form of gene therapy o AIDS aimed af restoring (he
e repertoire specific for opparunistic pathogens

(1) Buasolo ctal. 1996 ] Virol 70 2154-2101
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Nb-containing Polyoxometalate HIV-1 Protease Inhibitors
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The compounds. a1-K7{P2W 1 7(NbO2)Og1| (211) and a3-
K7|P2W17(NbO2)Og1] (0221) have been prepared in 63 and 86%
yields, respectively, from reaction of a1-KgLi[P2W 17061} or 2-
K1g[P2W170¢1) and K7H[NbgO19] in aqueous H20).
Thermolysis of a1l and a1 (72-96 h in refluxing HpO) converts
them to a]-K7[P2W17NbQg2] (12} and a2-K7[P2W17NbOg2]
(0r22) in 66 and 52% yields, respectively. The identity and high
{)un(y of all four compounds were confirmed by 1P NMR and

83W NMR. All four are quite active in cell culture against HIV-
1 (ECs0 values: 0.17-0.83 pM) and minimally toxic (ICsg values:
50 to >100 uM). The ICsq values for inhibition of HIV-1 protease
by a11, 021,012 and a2 are 2.0, 1.2, 1.5 and 1.8 pM,
respectively. The compounds show moderate inhibitory activity
in cells chronically infected with HIV consistent with protease
inhibition activity. Molecular mechanics and dynamics
calculations using HIV protease and polyoxometalate X-ray
crystal structures indicate that these compounds may bind at the
active site in the flaps-open conformation or at a cationic region
on the HIV-1P surface near the base of the flap.

In summary, we have identified a mechanism by which POM
interacts with HIV in addition to fusion and reverse
transcriptase.  The research was supported by NIH.
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Design of Novel, Conformationally Restricted HIV
Protease Inhibitors
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HIV aspartyl protease inhibitors have proven to be
the most potent class of agents directed against this virus to
date. Certain combination regimens including these
inhibitors have proven capable of reducing plasma viral
RNA loads to below the limits of the currently most
sensitive assays. However, poor patient compliance,
inconventent dosing protocols and dose limiting toxicities
associated with the currently approved agents have been
shown drive the formation of resistant viral species.
Therefore, there is a continuing need for the development
of additional classes of compounds which address protease-
resistant viral strains.

Our initial design efforts in the HIV protease area
resulted in the development of VX-478, a novel
hydroxyethylamine sulfonamide currently undergoing
clinicat development by Glaxo-Wellcome as 141W94 and
by Kissei Pharmaceuticals in the Far East as KVX-478.
We have continued to apply the design precepts utilized in
this program to the generation of new classes of inhibitors.
In this presentation we will discuss the application of
structurally-driven molecular design to a new class of
potent, low molecular weight, conformationally restricted
HIV protease inhibitors.
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Synthesis and In Vitro Antiviral Activity of Long-Chain 5'-(O-
Alkoxycarbonylphosphinyl)-3'-azido-3'-deoxythymidines
Against Drug-Sensitive and AZT- or PFA-Resistant Human
Immunodeficiency Virus Type-1 (HIV-1).
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Development of effective drug regimens for AIBS can be aided
by knowledge of the resistance patterns evoked by the agents.
Recently foscamet(PFA)-resistant strains of HIV have been identified
that exhibit increased susceptibility to AZT. Conversely, AZT
resistance mutations can reverse PFA resistance. HIV strains that
are coresistant to PFA and AZT have not yet been identified by in
vitro selection or in treated patients. We therefore synthesized
double conjugates of AZT-PFA which consist of a carboxyester with
a long chain alcohol of 18 to 22 carbons and lested their antiviral
activity against wild type and PFA- or AZT-resistant HIV-1. Plaque
reduction assays were done in HT4-6C cells. Against the highly
AZT-resistant strain AD18-post, 3'-azido-3'-deoxy-5-O(1-docosanyl-
oxycarbonyiphosphinyl)thymidine inhibited viral replication by 50%
(EC,) at 0.77 uM; by comparison the EC,, values of PFA and AZT
were 65 UM and 3.2 pM, respectively. Against the PFA-resistant
HIV-1strain E89K, the double prodrug had an EC,, of 0.17 uM versus
>1000 pM for PFA and 0.01 pM for AZT.  In HT4-6C cells, 3'-azido-
3'-deoxy-5-O(1-docosanyloxycarbonylphosphinylithymidine ~ was
cytatoxic (TC,) at 320 uM. Antiviral activity and cytotoxicity will also
be reported for similar prodrugs having either 18 or 20 carbon
alkanols esterified at the carboxy! of AZT-PFA. We conclude that
AZT-PFA lipid prodrugs may be useful for treatment of strains of HIV
which have become resistant to AZT and PFA.



