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Computational Design and Evaluation of Substituted PCP-Type Ligands for Mo-Catalyzed
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Nishibayashi’s group prepared molybdenum-iodine complex bearing phosphine- and
N-heterocyclic carbene-based PCP-type pincer ligand (1,3-bis((di-tert-
butylphosphino)methyl)benzimidazol-2-ylidene) and demonstrated the catalytic dinitrogen-
ammonia transformation under ambient conditions in presence of proton and electron sources.
(N2 + 6H* + 6e- — 2NHj3) [1] To enhance the catalytic activity furthermore, the electronic
properties of the molybdenum-iodine complex should be controlled. In this study, we introduce
substitutes into 5- and 6-position of the benzimidazole skeleton in the PCP-type ligand and
perform density-functional theory (DFT) calculations to evaluate substituent effects focusing
on the N-H bond formation reaction of nitride complex 1.
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