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We seek to combine inorganic, organometallic, and bioinorganic tools to enable advancements in energy- and biologically-relevant
problems. We aim to leverage metal-metal and metal-ligand cooperativity using synthetic and biological scaffolds to manipulate the
electronic structure and reactivity of earth-abundant, first-row transition metals and promote challenging transformations. Spectroscopic,
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mechanistic, and reactivity studies will help inform the development of efficient catalysts.
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Frustrated transition metal pairs (FTMPs) for C—H activation Enzymatic and industrial aerobic methane oxidation — Fe, and Cu, sites

M-M cooperativity Frustrated Lewis Pairs
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What is the correlation between electronic structure and reactivity of dimeric oxo species?
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What is the role of M—M Bis-alkoxide bimetallic platforms to support reactive bimetallic oxo species
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activation Above. Alkoxide based ligands are weak o-donors

with tunable nt-donicity and modular steric profile
and should afford access to low-coordinate, highly
electrophilic metal centers and encourage high-
spin configurations. A range of bridging units will
be examined to systematically manipulate the
core structure of the M-O-M and M,0, units.
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/\R What are the salient electronic features

for reactive M,(u-0) and M,(u-0), units?

Above. We will be targeting both pairs of monometallic complexes as well as design dinuclear
platforms to (1) enable synthesis of heterobimetallic complexes; (2) control the M—M separation;
and (3) accommodate substrate interactions with the metal sites.
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What is the influence of spin state,

oxidation state, and geometry?
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Proteins as Ligands for Unique Metallocofactors
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