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Development of novel inhibitors targeting NS3/4A protease of hepatitis C virus
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Currently about 130-150 million people live with chronic hepatitis C virus infection worldwide of which many patients remain
asymptomatic with a high chance of developing liver cirrhosis. One of the developed anti-HCV therapies target a serine protease
crucial for viral replication-the bifunctional non-structural protein 3 (NS3/4A) of two separate functional activities: Serine protease
and NTPase/RNA helicase activity. Moreover, due to its ability to destroy several important cellular proteins NS3/4A is able to block
innate immune pathways and modulate growth factor signaling pathways. All of already approved for the treatment of HCV infection
compounds display a reversible-type of inhibition. Nevertheless, the appearance of the inhibitor-resistant mutant strains limits the
efficiency of the overall treatment. Irreversible protease inhibitors, such as a-aminophosphonic inhibitors, therefore, might represent
a new therapeutic option. These compounds strike a balance between reactivity and chemical stability. Their mechanism of action
relies on the phosphonylation of a serine residue which leads to the formation of an irreversible covalent complex. Here we report the
design and biological evaluation of highly potent, active site-directed and irreversible inhibitors of HCV NS3/4A protease. One of the
advantages of a-aminophosphonic inhibitors is their specificity of action toward serine proteases and lack of reactivity with cysteine,
aspartyl and metalloproteinases. Considering high stability in human plasma, irreversible mechanism of action and low toxicity
a-aminoalkylphosphonates represent an interesting class of inhibitors for novel antiviral agents’ development.
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