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Complex inorganic active sites perform challenging catalytic transformations in
biological systems, such as water oxidation by Photosystem Il and nitrogen reduction
in Nitrogenase. These conversions are of interest in the context of artificial
photosynthesis. The effect of cluster structure on the physical and chemical properties
of the protein active sites is not well understood. We have developed methodologies
for the rational synthesis of tetra- and pentanuclear homo- and hetero-metallic cluster
models of protein active sites, which allow for systematic structure-property studies.
Distal redox changes have been demonstrated to have a substantial effect on the
reactivity and binding of ligands relevant to small molecule conversions. Upon
incorporation of second coordination sphere hydrogen bonding interactions, water
oxidation catalysis was observed. Spectroscopic studies of models with structures or
redox states relevant to the protein active site provide benchmarking for the biological
systems. Implications for function will be discussed.
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