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BACKGROUND: Previous studies have shown that diketo acid derivatives are potent
inhibitors of HIV-1 integrase and HIV-1 replication (Hazuda et al., Science. 2000 Jan
28:287(5453):646-50). The goal of the project was to identify novel diketo acid
derivatives that inhibit HIV-1 replication and to characterize their in vitro and in vivo
antiviral activity.

METHODS: A series of derivatives were synthesized and tested for their ability to
inhibit the 3' processing and strand transfer reactions in vitro and viral replication in vivo.
The ability of the compounds to inhibit 3' processing and strand transfer activities was
determined in in vitro assays. Their ability to inhibit HIV-1 replication was measured in a
single cycle as well as a multi-round assay. The structure of viral DNA 2-LTR circle
junctions was determined in the presence and absence of the compounds by quantitative
real-time PCR and DNA sequencing.

RESULTS: Among the compounds tested, two compounds containing azide groups
significantly inhibited HIV-1 replication in both single round and multiple round assays.
The therapeutic indices of the compounds (ICsy 7-13 uM; CCsy 60—600 pM) were
similar to L708,906. We also constructed integrase mutants T661 and T661/S153Y that
were previously shown to be resistant to L708,906 compound (Hazuda et al., Science.
2000 Jan 28;287(5453):646-50). These mutants were resistant to the azide group
containing diketo acid derivatives, indicating that these derivatives inhibit HIV-1
replication at the level of integration. In addition, amounts of 2-LTR circles in the
presence of azide group containing diketo acid derivatives were shown to be elevated in
comparison to untreated control during HIV-1 infection. The 2-LTR circle junctions



present in cells infected in the absence and presence of the compounds were
characterized by DNA sequencing.

CONCLUSION: These results indicate that diketo acid derivatives containing azide
groups are potent inhibitors of HIV-1 integrase and viral replication.
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