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Preparation of Molybdenum Complexes Bearing PCP-type Pincer Ligands with Pyridinium
Groups and their Catalytic Activities toward Nitrogen Fixation (Graduate School of
Engineering, The University of Tokyo) Olbuki Aizu, Shun Suginome, Yoshiaki Nishibayashi
Ammonia is an essential compound as a raw material for fertilizers and pharmaceuticals.
Ammonia is currently synthesized by the Haber-Bosch process, where nitrogen gas reacts with
hydrogen gas under harsh conditions. The issues with this process are its huge energy
consumption and significant CO, emissions during the production of hydrogen gas. Against
this background, molecular catalysts have attracted attention to enable ammonia synthesis
using reductants and proton sources instead of hydrogen gas under extremely mild conditions.
We previously found that molybdenum complexes bearing pincer-type ligands worked as
highly active catalysts for nitrogen fixation under ambient reaction conditions."” Based on the
significant improvement of the catalytic activity upon the introduction of electron-withdrawing
groups to the pincer ligands,” we have newly designed and prepared molybdenum complexes
bearing PCP-type pincer ligands with protonated and methylated pyridine (pyridinium) groups.
In the presentation, we will report on the catalytic ammonia synthesis by using these complexes
as catalysts in detail.
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