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A transition state of biologically relevant Fe hydride: Reactivity studies in a
protein cavity
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A structurally well-defined protein scaffold will provide a platform to
build an artificial metalloenzymes with a designed outer coordination environment capable of
accelerating important chemical transformation. To generate a [FeFe]-hydrogenase model, an
H2-evolving diiron complex with a bridging dithiolate ligand was covalently embedded within a
nitrobindin cavity formed by a robust beta-barrel structure. Nearby the diiron site, an amide moiety

was introduced using azadithiolate ligand and then positioning a proton shuttling residue was
positioned by Glu at the residue 100. The diiron catalyst with the proton shuttle provides the
highest photocatalytic evolution activity at pH 4. We here demonstrate that the approach unifying a
synthetic metal catalyst and the structurally well-designed protein scaffold has immense potentials
in proton shuttle during the catalysis.
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