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Catalytic Synthesis of Amide from Dinitrogen and Ketene (Graduate School of Engineering, The
University of Tokyo) (OTomoyuki MIYAZAKI, Shun SUGINOME, Y oshiaki NISHIBAY ASHI

It is desired to develop direct and catalytic conversion of dinitrogen into organonitrogen
compounds under mild conditions. Our group previously reported the catalytic formation of
cyanate anion from dinitrogen in the presence of a catalytic amount of molybdenum-nitride
complex 1." As an extensive study, we have investigated the reactivity of complex 1 in more detail
for further development of catalytic reactions to produce organonitrogen compounds from
dinitrogen. As a result, we found that the reaction of nitride complex 1 with diphenylketene as a
carbon-centered electrophile in the presence of a reductant and proton source afforded the
corresponding molybdenum—amidate complex [2a]” accompanied by the nitrogen—carbon bond
formation. On the other hand, N-methylamidate complex [2b]" as an analogue of [2a]" was
formed by using methylating reagent instead of proton source through twofold nitrogen—carbon
bond formation on the nitride ligand. Based on the above stoichiometric reactions, we developed
the catalytic reaction of dinitrogen (1 atm) with diphenylketene, reductant, and proton source in
the presence of complex 1 at room temperature to afford 12 equiv of the corresponding primary
amide based on the molybdenum atom.
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