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Nitrogen—containing heterocyclic compounds are one of the basic units often found in the fields of biological,
medicinal, and materials chemistries. Therefore, the development of new efficient methods for their synthesis is
highly demanded. We report herein nickel—-catalyzed denitrogenative insertion reactions of 1,2,3-triazo
compounds, which present a new synthetic pathway leading to substituted heterocyclic compounds. It was also
demonstrated that several types of 1,2,3—triazo compounds could be effectively activated by a
nickel/Lewis—acid catalyst. For example, when 4-phenyl-1-(N-tosyl)-1,2,3-triazole was treated with 5—decyne in
the presence of a Ni(0)/phosphine complex (10 mol%) at 100 °C for 12 h, the desired pyrrole was obtained in no
more than 50% yield. It should be noted, however, that the use of a nickel(0)/Lewis—acid concert catalyst
increased the yield up to 73%. Possible effects of the Lewis acid catalysts are 1) promotion of the formation of
azanickelacycle and 2) acceleration of the reductive elimination step. Next, we investigated the reaction of
3—-phenyl-1,2,3-benzotriazin—4(3H)—-one, which could be readily prepared from anthranilic acid derivatives in two
steps. When 3—-phenyl-1,2,3-benzotriazin—4(3H)-one was treated with 5—decyne (1.1 equiv) in the presence of a
nickel(0)/phosphine catalyst generated in situ from Ni(cod), (5 mol%) and PMe; (10 mol%) at room temperature
for 3 h, 3,4—dibutyl-2-phenyl-1(2 H)-isoquinolone was obtained in 93% vield. It was also found that allenes and
1,3—dienes participated successfully in the insertion reaction. Furthermore, we examined an asymmetric version
of the allene insertion reaction using a variety of chiral phosphine ligands to observe a high level of asymmetric
induction (up to 97% ee).




