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N2 reduction and hydrogenation by using transition metal hydride complexes

is of great interest. We have achieved synthesis of the C5Me4SiMe3-ligatged multimetallic Group 6
chromium polyhydride complexes, which enabled to split and hydrogenate N2 to afford imide complexes.
Further hydrogenolysis with H2 provided a trinuclear monoimide/trihydride complex and a
pentanuclear tetraimide/trihydride complex through the formation of amide species and ammonia. In
addition, the reactions of the dichromium hydride complex with alkynes afforded coupling products
via C(sp3)-C(sp) bond formation. While further reactions of the products with N2 did not take place,
the reaction of a trinuclear titanium hydride complex with alkene/N2 afforded alkyl amines via N-N,
C-H bond cleavage and N-C bond formation. The results demonstrate that multimetallic hydride
complexes can serve as a unique platform for N2 activation and functionalization with commodity

chemicals.
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