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The Discovery of the Macrocyclic HCV NS3/4A Protease Inhibitor Grazoprevir (MK-5172).
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Grazoprevir

Hepatitis C Virus (HCV) is a world health problem with approximately 2% of the population
affected. Viral infection is chronic and can cause severe health issues including chronic liver
disease, cirrhosis, need for liver transplant and, ultimately, death.
HCV has significant genetic heterogeneity with six major genotypes, multiple subtypes and a
high propensity for mutations leading to drug resistance. Given this, targeting the virus with
combination treatment using different viral targets is the approach most likely to lead to viral
suppression and cure.
HCV NS3/4A protease is a target of long standing interest. It has proved to be a very
challenging target, with a large shallow binding site meaning that compounds with high
affinity have needed to be large. Alternatively affinity can be gained by covalent inhibition,
and the first marketed protease inhibitors used this covalent mechanism.
In our project we searched for a non-covalent inhibitor, using structure based design and
innovative chemistry to discover compounds with novel structures that potently inhibited the
protease. After early success with this approach we set ourselves the challenging target of
obtaining the broadest possible genotype and mutant coverage possible, in order to be able
to treat a wide variety of patients.
The talk covers the strategy we adopted, key findings in terms of genotype and resistance
coverage, medicinal and synthetic chemistry approaches, and challenges associated with the
project. This led to the discovery of grazoprevir which, as a fix dosed combination with elbasvir
was approved by the FDA in 2016.
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