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Homogeneous catalytic reactions using Mo complexes allow nitrogen fixation to proceed under
mild conditions. Nishibayashi and coworkers have reported an effective catalytic cycle using
H,O/Sml; as a proton/electron source.! In this study, we theoretically designed PCP-type pincer
ligands based on N-heterocyclic carbenes in order to improve the catalytic activity of Mo complexes
in nitrogen fixation reactions. DFT calculations have demonstrated the possibility of controlling the
catalytic activity by introducing substituents into the PCP ligands. In particular, focusing on the
rate-limiting step of the catalytic reaction, the conversion of the Mo-nitride complex to the Mo-
ammonia complex, the introduction of a strong electron-withdrawing substituent to the PCP-type
pincer ligand has a significant effect on the bond dissociation enthalpy of the N-H bond formed in
the rate-limiting step.
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Figure 1. Expected catalytic reaction mechanism.
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