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The molybdenum complex catalysts have been reported to be effective for the ammonia synthesis
from dinitrogen at room temperature and ambient pressure in the presence of reductants and proton
sources.! 2 However, the key structure for the cleavage of the nitrogen—nitrogen triple bond (N=N)
of dinitrogen has not been experimentally elucidated. In this work, we performed a structural
analysis of a reactive molybdenum complex bearing a PNP-type pincer ligand in the transformation
of molybdenum triiodide complex ([Mol3(PNP)], 1; PNP = 2,6-bis(di-fert-butylphosphinomethyl)-
pyridine) to the corresponding nitride complex ([Mo(=EN)I(PNP)], 3) involving the cleavage of
N=N by in-situ dispersive XAS spectroscopy. We successfully obtained the spectrum of an unstable
Mo complex at a low temperature of 198 K, and proposed the molecular structure based on the
simulation results.?
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Scheme 1. Proposed reaction mechanism of the N=N cleavage of dinitrogen.
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