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Natural Product Synthesis: A Crucible for New Method Development and Drug Discovery
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Natural products have long been regarded as “Nature’s medicine chest” providing invaluable platforms for developing front-line drugs. The chemical structures of natural products have evolved over several millennia for a specific biochemical purpose and their molecular frameworks can be considered privileged scaffolds.1 This lecture will showcase the synthesis of bioactive natural products and peptides from our own research2 as examples of underexplored novel structural chemotypes for drug discovery.  
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Inspired by their complex architecture and potential as pharmaceutical lead compounds, the spirocyclic imine class of marine toxins (e.g. portimine and 13-desMe spirolide C) have attracted the attention of our research group.3  The total syntheses of these natural products have challenged the repertoire of existing synthetic methods. Examples of new synthetic methods developed by our group3 whilst engaging in the total synthesis of these unique bioactive natural products will be highlighted.

Due to the on-going global expansion of antimicrobial resistant (AMR) infections, and the declining proportion of FDA-approved antimicrobial drugs over the past three decades, AMR is now recognised worldwide as one of the greatest threats facing humankind in the 21st century. Antimicrobial peptides and proteins (AMPs) exist widely throughout nature and protect organisms from infection by destroying a broad range of pathogens. Due to the unique and non-specific bactericidal mechanism of action of AMPs, AMPs have a lower tendency to elicit antibiotic resistance than conventional antibiotics and are potentially useful therapeutic agents. The chemical synthesis and biological activity of several representative examples of antimicrobial peptides/proteins will also be described.4
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