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Marine organisms, particularly sponge invertebrates are a prolific source of novel biologically active compounds
with unusual, and often complex, structures. The harsh environment in which marine sponges inhabit, together with
their lack of physical defenses, requires that these organisms develop chemical deterrents for defense and survival. As a
result, many of their associated organic compounds exhibit exceptional levels of biological activity, often combined
with unique modes of action.

However, the pre-clinical and development of marine-derived natural products is often hampered by the
unsustainable and limited supply — making total synthesis of vital importance. Not only does total synthesis enable the
unambiguous structural determination of newly isolated natural products but it also allows for the production of novel
analogues, which may have more desirable therapeutic properties and greater accessibility.

We are currently working on the synthesis of several rare marine natural products — dictyostatin, peloruside,
spirastrellolide, reidispongiolide — that represent promising anticancer agents based on their preliminary biological
evaluation in potently inhibiting the growth of cancer cell lines, including multidrug-resistant cells. In several cases, the
full stereostructure of the bioactive component is not fully known, making chemical synthesis an even more adventurous
undertaking.

In all our projects, the full structural characterization of synthetic intermediates and final target molecules is
dependent on data provided by the EPSRC National MS Service.
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