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The Hulme group’s research interests in natural products chemistry cover diverse fields, from synthetic organic chemistry
and chemical biology, to historic textile dyestuffs. The group has a particular interest in the synthesis of natural products
which interact with their biological targets through several, or many, chiral groups. Using a stereocontrolled glycolate aldol
reaction, we have completed the synthesis of a number of iminosugars and the protein synthesis inhibitor anisomycin. We
are also investigating the chemical synthesis of members of other classes of natural products, including: polyketides such
as octalactin A; tetrahydroisoquinoline antibiotics such as pancratistatin; and products of mixed PKS-NRPS biosynthetic
pathways, such as the C,-symmetric di-lactone, disorazole C4, and the unusual aminopolyol zwittermicin A. In each case
we have developed new synthetic methodology to construct these targets, and this has allowed us to design analogues
which we are able to test in collaboration with other research groups.
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The Hulme group also has a strong interest in the design and synthesis of small molecule probes to investigate the
interactions of biomolecules both in vivo and in vitro. We have synthesised a focused library of compounds to determine a
detailed structure activity relationship of the pyrrolidine anisomycin which is frequently used as a tool by biochemists to
activate the stress kinase (SAPK) pathways. [These pathways are implicated in a wide range of conditions including
inflammatory diseases, ischemic injury and Alzheimer’s disease.] Using “click” chemistry, we have designed probes based
on biotinylated and fluorescence labeled anisomycin which we are testing in collaboration with Prof. P. Cohen FRS (MRC
Unit, Dundee) to determine the anisomycin cellular receptor(s). We are also applying this expertise to the synthesis of
probes based on steroids implicated in immunesenescence, which we are testing in collaboration with Prof. J. M. Lord
(Medical Sciences, Birmingham). In a separate project, we are investigating the selective dual functionalisation of
glycosaminoglycans, GAGs, in order to study them using fluorescence resonance energy transfer (FRET) and NMR
footprinting techniques. These studies will allow us to determine the shape of GAGs and their binding modes with proteins.
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