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The invention in this patent application relates to the compounds represented by Formula (I). The novel

compounds of Formula (I) possess potent activities against the NS3 protease encoded by hepatitis C virus
(HCV) and have shown activities as inhibitors in a cell-25-based HCV replication assay. Chronic HCV
infection affects nearly 170 million patients worldwide and may lead to serious liver diseases such as cirrhosis

and hepatocellular carcinoma ove

T time.

The HCV-encoded NS3 protease is believed to be essential for the viral replication, and its inhibition has
become an attractive target to attack the virus and treat the diseases associated with its infections. The use of
NS3 protease inhibitors is a new innovative therapeutic approach that directly attacks the hepatitis C virus and
can offer effective treatment for its serious long-term effects in infected patients.
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Formula (l)

Two representative examples reported in the patent application are designated as compounds 1002 and 3001:

Compound 1002

Biological Data:

The two compounds were tested in two different assays:

Compound 3001

Compound | ECsy (nM)

Assay

1002 290

Cell-based luciferase reporter HCV RNA Replication Assay

3001 34

HCVSPF-CY 1B assay
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The word hepatitis means swelling and inflammation of the liver. The infection with hepatitis C virus is the
leading cause of hepatitis. Nearly 3—4 million people in the United States and 170 million globally have
chronic hepatitis C infections. Most of the patients do not develop any symptoms and may not know that they
are infected, while the virus could be causing damage to their livers and may lead to serious consequences over
time before it is detected.

In the late 1980s, the combination of pegylated interferon and ribavirin (believed to act by stimulating the
immune system) became the standard treatment for hepatitis C infections. While effective, it suffered from
limited scope as it does not cure all patients with genotype 1 virus. Additionally, interferon causes very severe
adverse effects that are intolerable to many patients. In 2011, a new advancement in treating HCV was realized
by approving two antiviral direct acting drugs: Boceprevir (trade name Victrelis) developed by Merck and
Telaprevir (trade names Incivek and Incivo) codeveloped by Vertex and Johnson & Johnson. These drugs are
HCYV protease inhibitors that unlike interferon, target the virus directly and slow its replication. However,
these drugs are still used in a triple combination with interferon and ribavirin. While the introduction of these
drugs is a significant leap and considerably superior treatment as compared to previous treatments, it does not
treat all types of HCV, and patients still have to deal with the serious intolerable adverse effects of interferon.

The research in this field is progressing fast; the next generation HCV protease inhibitor drugs are aiming to
work alone to eliminate the use of interferon and to expand the scope of the treatment to include all types of
HCYV infections. Currently, there are several experimental drugs in development that show great promise of
achieving these goals; some of these experimental drugs are listed in the following table:

Experimental Drug Developing Company
Danoprevir (a.k.a. RG-7227 and ITMN-191) Roche

TMC-435 Medivir AB and Janssen
ABT-450 Abbott

ACH-1625 Achillion

Daclatasvir + Asunaprevir (a.k.a. BMS-790052 + BMS- . .
650032) combination Bristol-Myers Squibb
BI-201335 Boehringer Ingelheim
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