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Multi-substituted cyclopentadiene derivatives are valuable precursors of cyclopentadienyl
ligands applicable for many types of coordination complexes. Among the various synthetic
methods for the cyclopentadienes, [2+2+1]-cycloaddition of two alkynes and one C1 sources
has been particularly investigated due to their synthetic utility to use easily available starting
materials in a single step.! Herein, we report on tungsten-mediated [2+2+1]-cycloaddition
using tungsten vinylcarbene complex 1 and two equivalents of internal alkynes. By following
the reaction progress using '"H NMR measurements, we found that enyne metathesis of complex
1 with one equiv. of internal alkyne forms dienylcarbene complex A. Then, second equiv. of an
internal alkyne incorporates into A, and subsequent intramolecular electro-cyclization
produces cyclopentadienes 2 and 2’ together with (n?-alkyne)tungsten complex B. Upon
addition of a different internal alkyne to A, dissymmetric cyclopentadiene derivatives were
selectively obtained.
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