ClaxoSmithkKhine

Developing Small-Molecule Therapeutics Derived From Our Boron Chemistry Platform.

ANACO

C A L

P H A R M ATCEUT

Abstract

The NS3/4A serine protease of HCV has emerged as a drugable target for
management of HCV infection because it is essential for viral replication. Herein,
we report the synthesis and SAR of a new series of acyclic tripeptide-containing P4
benzoxaborole inhibitors that exhibit good biochemical potency and cellular
activity. Compound 25 in this disclosure showed single digital nanomolar activity
in both NS3/4A protease enzyme and cellular replicon assay, especially active
against replicon genotype la (EC5,=8 nM).
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Scheme 1. Synthesns of acycllc peptldes w1th P4 benzoxaborole

SAR of Benzoxaborole Core Substitutions and Linking Site

» C-6-Linked benzoxaboroles are more potent than
other positional linked ones (5 vs 14, 15)

Introduction

HCV virus chronically infects more than 200 million people worldwide is the
leading causes for the liver and hepatocellular carcinoma, liver failure and liver
transplantation. Since NS3/4A serine protease has been identified to be essential in
HCYV replication, it has been actively targeted by the pharmaceutical companies.
The broad research activity led to the discoveries of several investigational drugs,
such as non-covalent inhibitors (e.g. BILN-2061, ITMN-191, TMC-435 and MK-
7009) and covalent serine-traps (e.g. VX-950, SCH-503034 and PHX-1766). Both
non-covalent and covalent inhibitors have reached advanced clinical studies. Novel
NS3/4A inhibitors that contain a P1 boronic acid/ esters have been reported by
BMS!, Schering Plough? and Phenomix?®. PHX-1766 from Phenomix advanced to
clinical development.?

In our search for proprietary HCV protease inhibitors, we contemplated
benzoxaborole as our P4 groups. Modeling studies suggest that benzoxaborole
group with suitable orientation and linkage can be advantageous in interacting with
active site Ser122, Argl55 and Aspl68 of HCV NS3/4A serine protease (see
MED125). Benzoxaboroles are a class of organoboron compounds have excellent
physicochemical properties. They are metabolically stable, and exhibit good water
solubility. HCV inhibitors with benzoxaborole groups are expected to have good
solubility and metabolic stability, which constitutes a favorable differentiation
factor from the other known HCV inhibitors that are being developed.
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Chemistry

Preparation of acyclic peptides with novel P4 containing benzoxaborole was
carried out as shown in scheme 1. The reaction of 1 with (IR, 2S)-1-amino-N-
(cyclopropylsulfonyl)-2-vinylcyclopropanecarboxamide ~ in the presence of
HATU and DIEA in DMF or DCM , followed by installation of P2* and
deprotection provided intermediates 2. Treatment of 2 with Boc protected amino
acid in the presence of coupling reagent provided key intermediates 2a, followed
by removal of Boc to give 3. The desired products 4~21 were obtained by
reaction of 3 with benzoxaboroles in the presence of coupling reagents.
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*FRET assay (QXL520) with HCV NS3/4A 1a protease domain in the buffer containing 20% sucrose

Conclusions

» Acyclic peptido HCV inhibitors with P4 benzoxaboroles were designed and
prepared. These inhibitors exhibit potent enzymatic potency.
» Clear SAR is evident in modifying the benzoxaborole core structure and the
linking groups in between benzoxaborole and tripeptide fragement.
» Quinolines or isoquinolines P2* provide more potent cell-active inhibitors than
isoindoline P2*.
» Compound 25 showed single digital nanomolar activity in both genotype

1a and 1b replicon assay. Further evaluation of the series is clearly warranted.
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