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Recent progress in the hydroamination and hydroaminoalkylation catalyzed by early transition metal
complexes enables us to prepare a large number of nitrogen-containing organic molecules. In this
hydroaminoalkylation reaction, the abstraction of a hydrogen atom to the nitrogen by the adjacent
metal-nitrogen bond, leading to the formation of a three-membered azametallacycle, is an important step
for the reaction. However, the metallacycle intermediates, which are products of the reaction of
azametallacycle with unsaturated organic compounds, have not yet been isolated. During the course of the
reaction of homoleptic tetrakis(amide) complexes of group 4 metals with conjugated diimine ligands to
find a new C-H bond activation a to the nitrogen by the metal-nitrogen bond, we found a five-membered
diazametallacyclopentane as the first example of an isolated metallacycle intermediate in the
hydroaminoalkylation reaction. In this reaction, amination of diisopropylcarbodiimide by Ti(NMe2)4
proceeded to give a bis(guanidinate)titanium complex. Followed by the aliphatic C-H bond activation of
the methyl group bound to the nitrogen atom to form an azatitanacyclopropane intermediate, insertion of
diisopropylcarbodiimide into azatitanacyclopropane afforded a five-membered diazatitanacyclopentane.
Based on our results, to enhance the reactivity of the M-N bond toward C-H bond activation, increasing
the electron density of the group 4 metal center is crucial.




