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The >650,000 protein-protein interactions (PPIs) that regulate human cellular processes represent a potential therapeutic goldmine, however the large and apparently featureless interfacial protein surfaces of these interactions make them highly demanding targets for small molecule inhibitor design.1 From a synthetic chemistry perspective, the rational design of conformationally pre-organised scaffolds that mimic protein secondary structure is appealing.2 These peptidomimetics are promising but, in common with many non–covalent protein inhibition strategies, they frequently suffer from low potency. 

Here we describe a synthetic strategy to dramatically increase the affinity of mimetics for their target protein by forming a covalent bond between the two. Whilst such a covalent approach has been used to great effect for the inhibition of enzymes3 it has not been explored widely with PPIs.4 We focus on boronic acids, and their derivatives, as they have the potential to mediate covalent protein modification with a strong preference for (pairs of) N– and O–centered Lewis basic amino acid side-chains.
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(a) Canonical a-helix (b) Oligobenzamide ! (c) Synthesis of oligobenzamide modular building blocks
Peptidomimetic armed with boron warheads
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Fig. 1 a-Helical peptidomimetics: (a) side-chain projection along one face of a canonical a-helix; (b) generic 2:-, or 3-substituted
oligobenzamide; (c) synthesis of 2-substituted aryl boronic ester building block, (d) late-stage Miyuara borquticn at the 2-, or 3-position.





