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Revolutionizing asymmetric synthesis: From
photocatalysis to iterative synthesis
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We live in a chiral world. Chirality is often required in
small molecules because the chemical complementarity
between these molecules and their specific reaction sites
(i.e. chiral receptor or enzyme) typically show a high
degree of selectivity in action. Thus, from the
stereochemical point of view, if only one of the
enantiomers is therapeutically active, the other isomer
should be regarded as an impurity, and may even cause
undesired side effects. Clearly it is important to
consider stereochemistry in drug design at an early
stage and so to meet the emerging demand for chiral
molecules, we require a method for asymmetric




synthesis that combines rapid assembly and precise
stereochemical control. We now propose a
fundamentally new strategy which has the potential to
revolutionize how we conduct asymmetric synthesis of
chiral molecules, being both step-economical (iterative
synthesis) and environmentally benign (photocatalysis).
This will provide considerable efficiency savings in terms
of manpower, chemicals and waste generated. The
proposed research will involve a collaborative network of
chemistry, photophysics, computational chemistry and
chemical biology in order to realize a new synthetic
methodology for the asymmetric synthesis of complex
molecules, and to define their potential applications in
drug design and chemical biology.
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