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HCV protease inhibitors against diverse natural isolates and may
improve the ability to predict clinical dose and efficacy.

doi:10.1016/j.antiviral.2007.01.036
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otent HCV NS5B Polymerase Inhibitors Derived From 5-
ydroxy-3(2H)-Pyridazinones: Part 1
xploration of Pyridazinone 4-Substituent Variation

. Zhou ∗, L.-S. Li, S. Webber, P. Dragovich, D. Murphy, C.
ran, F. Ruebsam, A. Shah, M. Tsan, R. Showalter, J. Brooks,
. Okamoto, T. Nolan, D.A. Norris, L. Kirkovsky

Anadys Pharmaceuticals, Inc., San Diego, CA, USA

ackground: Hepatitis C virus (HCV) is a leading cause of
hronic liver disease. Current therapies for genotype 1 HCV are
ssociated with sub-optimal response rates and debilitating side
ffects. There remains an urgent need for the development of
ore effective HCV treatments.
Methods: As part of our efforts to discover non-nucleoside

mall molecule inhibitors of genotype 1 HCV polymerase, we
nvestigated a series of 5-hydroxy-3(2H)-pyridazinones using
structure-based design approach. We systematically explored
ariation of the substituents located at the 2-, 4- and 6-positions
n the pyridazinone ring (Fig. 1). A number of the analogs
e prepared were found to inhibit the NS5B enzyme with low
anomolar potencies.

Results: Described here are the structure-activity relation-
hips observed by varying the 4-substituent present in our
-hydroxy-3(2H)-pyridazinone NS5B inhibitors. Variation of
his substituent has a dramatic impact on NS5B binding affinity.

e identified the methylsulfonylamino-substituted benzothia-
iazine as among the best 4-substituents and its inclusion into
ur pyridazinones afforded NS5B inhibitors with low nanomolar
otencies against both the HCV polymerase and replicon.

Conclusions: Optimization of the 4-substituent present in
series of 5-hydroxy-3(2H)-pyridazinones provided NS5B

nhibitors with low nanomolar potencies in both biochemical and
CV replicon assays. These inhibitors generally display reason-

ble solubility properties. Some analogs exhibit very high liver
o plasma ratios after oral administration to Sprague–Dawley
ats.

Fig. 1.
oi:10.1016/j.antiviral.2007.01.035
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evelopment of Hepatitis C Virus (HCV) Chimeric
eplicons for Identifying Broad Spectrum NS3 Protease

nhibitors

oseph Binder ∗, Selwyna Tetangco, Megan Wick, Karen
aegley, Laura Lingardo, Amy Patick, George Smith

Pfizer Global Research and Development, La Jolla, CA, USA

ackground: Given its essential roles in HCV polyprotein pro-
essing, replication and host immune evasion, NS3 protease is a
rime target for antiviral chemotherapy. However, tremendous
enetic diversity exists among HCV isolates and identifying
ompounds with broad spectrum activity can be challenging.
ith a limited number of lab strains available for preclinical

ntiviral testing, new tools are required for predicting clinical
ose and efficacy for protease inhibitors (PIs).

Methods: We developed a cell-based chimeric replicon sys-
em for evaluating the activity of PIs against diverse natural
solates. NS3/4A genes were cloned from the plasma of patients
nfected with HCV genotypes 1a, 1b, 2b, 3a and 4. Clonal
equence analysis was performed and the consensus for each
linical isolate was subsequently inserted into existing geno-
ypes 1b and/or 2a lab strain replicons, replacing the native
rotease sequences. The chimeric replicons were transfected
nto cells, their replication was monitored, and the susceptibili-
ies of the viable chimeras to HCV PIs were measured.

Results: Most chimeric replicons carrying full-length clin-
cal isolate NS3/4A genes failed to replicate efficiently. In
ontrast, chimeras carrying only clinical isolate protease
omains (N-terminal third of NS3) were replication competent.
iable chimeras expressing genotypes 1a, 1b, 2b, 3a and 4 pro-

ease domains were successfully developed and these chimeras
xhibited varying degrees of susceptibility to PIs. Consistent
ith biochemical and clinical results, large peptidomimetic PIs
emonstrated potent activity against all genotypes 1a, 1b and 4
linical isolate chimeras (50% effective concentrations ranging
rom 5.1 to 750 nM), while genotypes 2b and 3a chimeras were
ore resistant (50% effective concentrations ranging from 1200

o >32,000 nM). Amino acid identities at NS3 positions 78, 79,
0 and 168 appeared to be key determinants of PI susceptibility.

Conclusions: This novel chimeric replicon system is the
rst known cell-based assay for characterizing the activities of
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