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Unique Reactivity of Molybdenum-Oxo Complexes for Nitrogen Fixation (School of
Engineering, The University of Tokyo) O Yoshikatsu Kameda, Shun Suginome, Yoshiaki
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Ammonia is an important compound used as a raw material for fertilizers, various chemical
products, and as energy carrier. We have succeeded in catalytic ammonia formation by the
reaction of nitrogen gas at ambient temperature and pressure with appropriate reductants and
proton sources in the presence of molybdenum trihalogen complexes bearing pincer ligands'.

In this study, we report on the unique reactivity of a newly developed oxo complex (1,
Scheme 1) from a molybdenum triiodide complex bearing a pincer ligand. Oxo complex 1 can
be converted to a nitride complex as active species for ammonia synthesis in a good yield by
reduction under nitrogen atmosphere (Scheme 1), and we found that ammonia can be
synthesized from nitrogen gas at room temperature and pressure using 1 as a catalyst (Scheme
2). This result contrasts with that oxo complexes are generally regarded as inactive species in
ammonia synthesis. By taking advantage of its unique reactivity, 1 was adsorbed on MOF-808>
composed of zirconium(IV) clusters and used as a supported catalyst for ammonia synthesis.
Keywords : Ammonia, Nitrogen Fixation, Metal-Organic Framework (MOF), Supported
Catalyst, Oxo Complex
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Scheme 1: Conversion of Oxo Complex to Nitride Complex Scheme 2: Catalytic Ammonia Formation Using 1
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