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We successfully created a novel multi-metallic titanium polyhydride compound that
can cleave the dinitrogen bond and form nitrogen-hydrogen bond at ambient temperature and pressure without
additional reducing agents or proton sources.
The titanium polyhydride compound can generate sufficient electrons to break nitrogen triple bonds by elim
ination of H2, which is a source of two electrons for each H2 unit lost, and act as a hydrogen source for
ammonia precursors. Furthermore, the metal centers might enhance N2 activation through cooperative effects
seen in biological nitrogen fixation and the Haber-Bosch process. This is unprecedented to observe N2 act
ivation, bond cleavage and N-H bond formation steps in one reaction. This result offers hope in the search
for mild dinitrogen reduction catalysts.
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