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Biological reduction of nitrogen molecule (N2) is mediated by nitrogenaze
enzyme, where a complex metal-sulfur cluster designated FeMo-cofactor is used. Despite of studies on
the reactions of synthetic Mo-Fe-S clusters over the past nearly half century, activation and
conversion of N2 on the Fe sites of Mo-Fe-S clusters remain elusive. In this research project, we
synthesized a series of triangular Mo-S clusters as platforms to accommodate chlorides of iron-group
metals M. The resultant cubic Mo-M-S clusters were subjected to N2 activation.

We also attempted to apply synthetic Fe-S clusters in biochemical studies, and in collaboration with
biochemists, we were able to establish a new protocol to reconstitute proteins with artificial Fe-S
clusters. This protocol turned out to be useful to elucidate the biosynthetic pathways of

nitrogenase FeMo-cofactor.
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