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Chemical and Interdisciplinary Research

The main aim of my research group is to apply high level methods in organic synthesis to problems in
the chemical and biomedical sciences. In chemistry, we apply our skills in natural product and
diversity-oriented synthesis. In the biomedical sciences, we aim to advance understanding of
biological processes through the development of chemical tools (chemical genetics).

Research in Natural Product and Diversity-oriented Synthesis

We have recently completed the first synthesis of a family of natural products known as the iso-seco-
tanapartholides.® Our focus has now turned to applying our recently developed methodology to the
first asymmetric synthesis of the natural product perophoramidine.? In addition, we are interested in the
synthesis of medium-sized ring containing compounds using oxidative fragmentation approaches. This
work requires the development of short and robust reaction sequences that generate relatively
complex structures. We have discovered that the products from the oxidative fragmentation of some
heterocyclic systems are useful starting points in diversity-oriented synthesis.

Research in Chemical Biology

As a result of our excellent collaboration with Professor Sir David Lane and Dr Sonia Lain, we have
recently developed a series of novel sirtuin inhibitors.>* Sirtuins deacetylate a range of proteins
implicating them in multiple important biological process. We bring skills in high-throughput synthesis,
purification, compound design and protein chemistry to this project. A second successful collaboration
with Professor Gary Ward at the University of Vermont uses the chemical genetic approach® to study
the mechanism by which a parasite (Toxoplasma gondii) moves and invades host cells.’
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