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Abstract:
Proton-coupled electron transfer (PCET) processes underpin the catalytic
transformations that take energy-poor substrates to energy-rich fuels.
Many of these catalytic transformations proceed through metal hydride
intermediates. Intriguingly, mechanistic studies undertaken by our lab
reveal the PCET reactions that form metal hydride intermediates almost
exclusively follow a stepwise electron transfer–proton transfer pathways.
Moreover, in several examples, ligands are initially protonated, followed by
a tautomerization to yield the stable metal hydride product. The preference
for a stepwise reaction over a concerted proton-coupled electron transfer
(CPET) route that circumvents the high energy, charged intermediates
associated with stepwise pathways, as well as a kinetic preference for
protonating the ligand over direct metal protonation, suggests multiple
factors dictate the PCET reactions that form metal hydride species.
Research in our lab aims to understand the factors underpinning reaction
pathways that yield metal hydride complexes.
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