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Enzymes achieve catalytic rate enhancements as high as 1019 over background, and macromolecular 
chemists have long sought to use artificial cavities to study and mimic enzyme proficiencies. The Andrews 
Group has developed robust polyamide cages featuring an active site similar to glycoside hydrolases and 
aspartyl proteases. Our organic cages are self-assembled, locked to prevent disassembly, and then 
investigated as organocatalysts and hosts (sensors). In this talk, I will introduce supramolecular catalysis, 
and present our recent report of the first organic cage enzyme mimic performing structurally-promoted 
organocatalysis,1 including kinetics, mechanism, crystallography, and computational studies. I will also 
explain how we can tune the cage cavity by harnessing emergent geometric rules to break symmetry in 
symmetric topologies,2-4 towards the sustainable synthesis of functionalised biomolecules. Finally, we ask 
what these mimics can reveal about enzyme catalysis, including how electric fields can be used to augment 
catalysis independent of traditional through-bond activation modes,5 and the role of flexibility in catalysis. 
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