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Computational design of novel catalysts for nitrogen fixation working under mild
conditions

Tanaka, Hiromasa
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Theoretical calculations have been applied to develop effective catalysts for
nitrogen fixation that works under mild reaction conditions. Based on the catalytic mechanism proposed
for Nishibayashi®s dimolybdenum complex, the impact of introduction of electron-donating groups to the
ancillary ligand in the complex was computationally evaluated. The calculated results indicate that
reductive activation of the coordinated N2 through an enhanced back donation from the metal center.
Nishibayashi®s group prepared a variety of substituted dimolybdenum complexes and found that the
methoxy-substituted complex exhibits the catalytic activity more than twice as high as the original one.
After this successful cooperation, a dimolybdenum-dinitrogen complex bearing a NHC-based PCP-type pincer
ligand, which has a strong electron-donating ability, has been prepared. Surprisingly, this complex
showed a significantly high catalytic activity (10 times higher than the original one).
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