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Catalysis has traditionally belonged to the realm of synthetic chemistry, where it is used to
accelerate the conversion of reagents into products. But in some cases, the product is can be
considered merely ‘waste’, and instead the real prize is the free energy released by the
catalytic reaction.

This talk will explore how that free energy can be transduced to do work, and how detailed
kinetic analysis allows for the design of complex, nonequilibrium behaviours." We will discuss
how energy from catalysis can be harnessed to pump molecules between compartments
against their concentration gradient.? We will see how the principles that drive nonequilibrium
function necessarily drive faster catalysis.® Finally, we will explore how the sort of detailed
kinetic analysis required to explain the behaviour of molecular machines can be applied in a
more traditional synthetic context to enhance the performance of a catalytic Mitsunobu
reaction.*
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