Professor David Cole-Hamilton
Irvine Professor of Chemistry

e-mail: djc@st-and.ac.uk tel: 01334-463805

Research Interests: Applications of organometallic

compounds in homogeneous catalysis.

Homogeneous Catalysis

We are studying catalysts which will give very high selectivity to desirable products often via cascade reactions. In Scheme 1,
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Scheme 1 Formation of dimethyl adipate from 1- butyne by a methoxycarbonylation — isomerisation — isomerisation

carbonylation to the Cascade sequence; also shown is the reductive amination of dimethyl adipate to N-phenylazacycloheptane.
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separate reaction, also shown in Scheme 1, a,o—diesters can be converted
by reductive amination to heterocycles. Related reactions are the formation
of long chain a,w—diesters from natural feedstocks (Scheme 2) and the
catalytic hydrogenation of amides to amines (Scheme 3)..

In addition, we have a major programme on new approaches to separating
products from the catalyst in homogeneous reactions using biphasic
systems involving aqueous, ionic liquid and supercritical fluid solvents.
Recent studies have included additives to aqueous biphasic systems which
give rate enhancements of 100 times without catalyst leaching or emulsion
formation, catalysts which can be switched between water and organic
phases by bubbling or removing CO, (Figure 1) and supported ionic liquid
phase catalysts with supercritical flow.
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