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H1V aspartyl prolease inhibitors have proven to be 
the mosl potent class of agents directed against this virus to 
dale. 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, 
inconvenient 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 proteasc- 
resistant viral strains. 

Our initial design efforls in the HIV protease area 
resulted in the development of VX-478, a novel 
h)droxyethylamine sulfonamide currently undergoing 
clinical development by Glaxo-Wcllcume as 141W94 and 
by Kissei Pharmacculicals in Ihe Far East as KVX-478. 
~ 'e  have continued to apply the design precepts utilized in 
this program to the generation of new classes of inhibilors. 
In this presentation we will discuss the application of 
structurally driven molecular design to a new class of 
potent, low molecular weight, conformationally restricted 
H I V  protease inhibitors. 
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The compounds. (zl-KT{P2W 17(NBO2)O61 ] (R11) and (~2- 
KTIP2WI7(NbO2)O6I ] (0~21) have been prepared in 63 and 86% 
yields, respectively, from reaction of R1-KgLi[P2W17061} or (~2- 
KI0 [P2WI7061  ] and K7H[Nb6Olq  ] in aqueous H20 2. 
Thermolysis of £/r 1 and R21 {72-96 h in reflu×mg H20) converts 
them to (z 1 K7[P2W17NbO62 ] (¢12} and 0~2-KT[P2W17NbO62 ] 
(o~22) in 66 and 52% yields, respectively. The identity and high 

uritv of all four compounds were conhrmed by 31p NMR and 
3~,\f NMR. All four are quite active in cell culture against H[V- 

1 (t'C50 values: 0.17-0.83 pM) and minimally toxic tICs0 values: 
50 to MOO ~tM). The IC50 values for inhibition of HIV-1 protease 
by o(11, £/21 , f/12 and o(22 are 2.0, 1.2, 1.5, and 1.8 pM,  
respectively The compounds show moderate inhibitor,,' activity 
in cells chromcally infected with HIV consistent with protease 
inhibition activity Molecular mechamcs and dynamics 
caiculations 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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Development  of  ef fect ive drug regimens for AIDS can be aided 
by knowledge of the resistance patterns evoked by the agents  
Recently foscamet(PFA)-resistant strains of HIV have been identif ied 
that exhibit  increased susceptibi l i ty to AZT.  Conversely,  AZT  
resistance mutat ions can reverse PFA res is tance HIV strains thal 
are coresistant to PFA and A Z T  have not yet been identif ied by in 
v i t ro selection or in treated patients. We  therefore synthesized 
double conjugates of A Z T - P F A  which consist of a carboxyester  with 
a long chain alcohol of  18 to 22 carbons and tested their antiviral 
activi ty against wild type and PFA- or AZT-resistant H IV -1  Plaque 
reduction assays were done in HT4-6C ce l ls  Against  the highly 
AZT-resistant strain A018-post,  3 ' -azido-3'-deoxy-5'-O{1-docosanyl-  
oxycarbonylphosphinyl) thymidine inhibited viral replication by 50% 
( E C ~  at 0 7 7  pM; by companson the ECso values of PFA and AZT 
were 65 ~tM and 3 2  HM, respect ively Against the PFA-resistant 
HIV-lstrain E89K, the double prodmg had an ECso of 0.17 gM versus 
>1000 gM for PFA and 0.gl gM for AZT In HT4-6C cells, 3'-azido- 
3 ' -deoxy-5'-O(1-docosanyloxycarbonylphosphinyl) thymidine was 
cytotoxic ( T C ~  at 320 ~,M Antiv iral  act ivi ty and cytotoxici ty will also 
be reported for  s imi lar  prodrugs having either 18 or 20 carbon 
a lkanols esleri f ied at the carboxyl  of  A Z T - P F A  We  conclude that 
AZT-PFA lipid predrugs may be useful for t reatment of  strains of HIV 
which have become resistant to AZT  and P F A  
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