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Bicyclobutane carboxylic amide as a cysteine-directed strained electrophile for
selective targeting of proteins

Shindo, Naoya
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In this study, we introduced bicyclobutane gBCB) carboxylic amide as a new
class of thiol-reactive electrophiles for irreversible inhibition of targeted proteins. The
strain-driven nucleophilic addition to BCB amides proceeded chemoselectively with cysteine under
neutral aqueous conditions, the rate of which was significantly slower than that of acrylamide. This
reactivity profile of BCB amide was successfully exploited to develop covalent ligands targeting
BTK. By tuning BCB amide reactivity and optimizing its disposition on the ligand, we obtained a
selective covalent inhibitor of BTK. The in-gel ABPP and MS-based chemical proteomics revealed that
the selected BCB amide had a higher target selectivity for BTK in human cells than did an acrylamide
probe. Further proteomic study revealed that BTK probes bearing different classes of warhead showed
distinct off-target profiles.
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