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Synthesis of Multi-substituted Pyrrole Derivatives via Three-Component Coupling Reaction of
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Multi-substituted pyrrole derivatives are synthetically valuable heteroaromatic compounds in
terms of their versatility as building blocks of pharmaceuticals, natural products, functional
materials, and dyes. Herein, we report on the synthesis of multi-substituted pyrrole derivatives
via the selective three-component coupling reaction between azobenzene, alkyne with
quinoline moiety, and dialkyl- or diarylacetylenes catalyzed by tungsten complexes. DFT
calculation revealed that the interaction between the quinoline, which is bound to one of the
alkyne substrates, and the tungsten center induced lowering the transition state energy for the
selective quinolylalkyne incorporation over dialkyl- and diarylacetylene in the initial
metathesis step. The imido tungsten complexes with a n*-alkyne ligand derived from 2 and
other ortho-substituted alkynes were also synthesized to verify their reactivity.
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