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Recent advances in small-molecule inhibitors targeting influenza
virus glycoproteins
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School of Pharmaceutical Sciences, Shandong University, Jinan 250012, China)

Abstract: Hemagglutinin and neuraminidase, two important glycoproteins on the surface of influenza virus,
play a considerable role in the entry and release stage of the viral life cycle, respectively. With in-depth investigation
of influenza virus glycoproteins and the continuous innovation of drug discovery strategies, a new generation of
glycoproteins inhibitors have been continuously discovered. From the point of view of medicinal chemistry, this
review summarizes the current advances in seeking small-molecule inhibitors targeting influenza virus

glycoproteins, hoping to provide valuable guidance for future development of novel antiviral drugs.
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Figure 1 Simplified structure of influenza virus
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Figure 2 Overview of drug discover strategies in the development of novel influenza virus neuraminidase (NA) and hemagglutinin (HA)
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Figure 3 Chemical structures of zanamivir, oseltamivir phosphate, peramivir and laninamivir octanoate
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Metabolic stability (7): #;, > 145 min in human liver microsome assay; intact after 120 min in human plasma; CCs,> 200 pmol-L"! in CEF;

Figure 4 Representative structures of group-1-specific influenza NAs inhibitors (5, 6, 8, 9) and nonspecific NAs inhibitor (7) targeting

150-cavity
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Figure 5 Chemical structures of inhibitors 10-12 targeting 150-
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Figure 6 Chemical structures of the 150-cavity-targeting inhibitor 13 and the 430-cavity targeting inhibitors 14-18
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Figure 7 Chemical structures of Neu5SAc derivatives
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Figure 8 Chemical structures and mechanisms of covalent NA inhibitors (PDB code: 4H52)
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Figure 9 Mechanism of antibody recruitment
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Figure 10 Chemical structure of zanamivir-DNP conjugate
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Figure 11 Mechanism of PROTAC strategy
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Figure 12 Chemical structure of compound 28
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Figure 13 Chemical structure of compound 29
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Figure 14 Chemical structure of compound 30
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Figure 15 Chemical structures of 31 (BMY27709) and its

derivatives
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Figure 16 Chemical structures of 35 (CL-385319) and its derivatives
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Figure 17 Chemical structures of compounds 38-42
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Figure 19 A: Chemical structures of group-1 HA inhibitors based on high-throughput screening (45-48). B: The crystal structure of 45 in
complex with influenza H1 HA (PDB code: 6WCR). C: The crystal structure of 46 in complex with influenza H5 HA (PDB code: 6VMZ)
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