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Oxygen evolution by water oxidation is an important reaction because of the close relevance to the
photosynthesis and electrocatalysts in fuel cells, and hence development of highly efficient catalysts has been
desired. In this study, we synthesized a series of novel metal complex catalysts bearing redox-active and
proton-responsive functional ligands.

We first designed novel pincer-type ligands, which can locate two proton-responsive sites, e.g., pyrazole
and protic N-heterocyclic carbene, in the second coordination sphere. Complexation of these protic ligands
systematically afforded novel pincer-type complexes of manganese, iron, cobalt, and ruthenium, which are
known to be involved in oxygen evolution catalysts. Among these complexes, the iron complex reacted with
O, to give an oxo-bridged dinuclear complex. The reaction can be regarded as the reverse process of the
oxygen evolution. However, we failed to demonstrate oxygen evolution catalysis by the protic pincer-type
complexes prepared in this study. On the other hand, the ruthenium complex found to be a catalyst for
hydrogenation of acetophenones.




