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Development of dinitrogen activation and ammonia synthesis by high-valence metal
complexes
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In this study, we succeeded to synthesize high-valent vanadium-, and
chromium-dinitrogen complexes. When vanadium-dinitrogen complexes reacted with H+ in the presence of
a reductant, only ammonia has formed, however, only hydrazine or hydrazine and ammonia have formed

in case of chromium-dinitrogen complexes. We could not synthesize a nitride complex from the N-N
bond cleavage of bridging N2 ligand in their dinitrogen complexes, however, we found that the yield
of ammonia increases with preventing the decomposition of a dinitrogen complex in redox reactions.
Particularly, we succeeded to improve the yield of ammonia to about 350% in case of
vanadium-dinitrogen complex with 4-a methylbenzyl group. And when a vanadium-dinitrogen complex
reacts with sodium or potassium, a alkali metal ion adduct forms without cleavage of a M-NN2 or a
N-N bond, however, when using a chromium-dinitrogen complex, form a alkali metal ion adduct with
cleavage of Cr-NN2 bond.
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