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Niobium-Catalyzed Coupling of Alkynes and 3,3-Disubstituted Cyclopropenes Giving Multi-
substituted Cyclopentadiene Derivatives (Graduate School of Engineering Science, Osaka
University) OTakuya Akiyama, Akira Yamamoto, Hayato Tsurugi, Kazushi Mashima

Preparation of multi-substituted cyclopentadienes has been extensively investigated due to
their importance as precursors of cyclopentadienyl (Cp) ligands for synthesizing various Cp-
ligated transition metal complexes. Metal-catalyzed [2+2+1]-cycloaddition of two alkynes and
one methylene source is potentially a powerful and straightforward synthetic method to obtain
various cyclopentadienes. Herein, we report a novel [2+2+1]-cycloaddition reaction of 3,3-
disubstituted cyclopropenes 1 and alkynes 2 leading to multi-substituted cyclopentadienes 3a-
¢, where an in situ-generated low-valent niobium species from NbCls and 1-methyl-3,6-
bis(trimethylsilyl)-1,4-cyclohexadiene (Si-Me-CHD) served as the catalytically active species.
Both dialkyl- and diarylacetylenes were applicable in this catalytic reaction. Treatment of 3a-
¢ with n-butyllithium resulted in deprotonation to form lithium cyclopentadienides 4 as a single
isomer. Substrate scope and the mechanistic study are included in this presentation.
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