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Developing Copper Catalytic Materials for Asymmetric Radical Couplings
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Professor Jian HE, Associate Professor, Department of Chemistry, Faculty of
Science

Project Summary:

This project aims to develop novel copper-based catalysts to drive chemical reactions
with higher efficiency, sustainability, and precision. Copper, an abundant, low-cost, and
environmentally benign metal, is particularly well-suited for catalytic applications.

By integrating it with light and specially designed molecular frameworks, the research
seeks to control coupling reactions, particularly those involving highly reactive radicals,
enabling the synthesis of valuable chemicals with minimal energy consumption and
waste. Central to the study is the creation of reusable catalytic materials that
operate under mild conditions while achieving high selectivity for desired enantiomers,
a capability crucial for the manufacture of pharmaceuticals, agrochemicals, and
advanced materials.

The work brings together a collaborative team from Hong Kong and Chinese Mainland,
combining expertise in catalyst design, materials science, and reaction mechanisms to
overcome current limitations in large-scale chemical production. This initiative is
expected to pave the way for greener, scalable, and more cost-effective processes of
synthesising complex organic molecules, supporting global efforts toward sustainable
chemistry.
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