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Microbial metabolism is a treasure trove of chemicals for sustainable synthesis. Yet the fields of synthetic chemistry and synthetic biology have existed as separate scientific disciplines for over a century. On the one hand, chemical synthesis methods provide access to diverse chemical space using a range of catalytic reactions, whereas synthetic biology enables unparalleled access to chemical products from sustainable feedstocks by fermentation. In my lecture I will discuss and showcase methods we are developing in the nascent field of biocompatible chemistry - chemo-catalysed reactions that can be interfaced with microbial metabolism in living cells. By combining synthetic chemistry and synthetic biology in this way, I hope to highlight the emerging possibilities offered through the application of living biological systems for future chemical synthesis, including the biological delivery of synthetic reagents, the use of plastic waste as a feedstock for multi-step synthesis, and the one-pot total synthesis of industrial chemicals from glucose in living cells by microbial fermentation.
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