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Most anti-influenza drugs currently used, such as oseltamivir and zanamivir,
inhibit the enzymatic activity of neuraminidase (NA). NA inhibitor-resistant viruses, however, have
already been isolated among seasonal HIN1, pandemic (HIN1) 2009, and even highly pathogenic avian

H5N1 viruses. These resistant viruses can only be controlled by a new antiviral with a mechanism of
action that is totally different from NA inhibition. The recent development of the Random
non-standard Peptides Integrated Discovery (RaPID) system enables the identification of
high-affinity ligands for a protein of interest from easily prepared libraries consisting of over a
trillion macrocyclic peptides. Here we report bi-functional, tropic macrocycles that bind the
influenza viral envelope protein hemagglutinin and inhibit virus infection by blocking adsorption
and fusion. They showed powerful efficacy in preventing severe pneumonia at later stages of
infection in mouse and non-primate cynomolgus macaque models.
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