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Work in the group revolves around the development of new synthetic
methods and their application to the synthesis. Currently there is a range of
projects underway, with the aims of developing synthetic approaches
towards terpenoids, heterocycles and amino acids with an increasing
emphasis on chemistry at the biological interface at one end of the synthetic
spectrum and materials chemistry at the other.
Much of the work of the group is concerned with selective carbon – carbon
bond formation using pericyclic reactions, such as the Claisen
rearrangement and the Diels – Alder, ene and dipolar cycloadditions,1 under
very mild and controlled conditions. This has led to a particular interest in
the application of ultra-high pressure chemistry to promote reactions which
involve a decrease in volume in going from starting materials to the
transition state.2 A further novel application of ultra-high pressure chemistry
is in the area of generation of bridged bisimidazolium ionic liquids. This
technology has much potential generally in the area of green chemistry.
A great deal of effort has been put into the development of a "chiral
memory" system for efficient diastereocontrolled chirality transfer allowing
several distinct synthetic approaches to enantiopure amino acids in either
optical series.3 This has led to the development of “general chemical
ligation”, a methodology permitting convergent peptide synthesis that is
being commercialized by TechnoPep (http://www.technopep.com/).4
In the materials area, we are the pre-eminent group internationally for the
synthesis of actinide-selective ligating heterocycles for application in nuclear
reprocessing and the group currently holds a grant worth €225K within the
framework of the SACSESS programme.5 We are now heavily involved in
developing the next generation of ligands capable of distinguishing between
minor actinides and separating americium from curium.6
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