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Tungsten-Catalyzed Synthesis of Multisubstituted Cyclopentadienes from Internal Alkynes
and 3,3-Disubstituted Cyclopropenes ('Graduate School of Engineering Science, Osaka
University, >Graduate School of Engineering, Osaka University) OTakuya Akiyama,' Akira
Yamamoto,' Tao Kasahara,' Tetsuro Kusamoto,' Hayato Tsurugi?

Schrock-type alkylidene complexes have attracted much attention in the field of
organometallic chemistry due to their high reactivity as catalysts and reagents for C-C multiple
bond-forming reactions. [2+2+1]-Cycloaddition reactions of metal alkylidene complexes and
two equiv. of alkynes are particularly interest for synthesizing multisubstituted
cyclopentadienes, although a catalytic protocol for the cyclopentadiene formation has rarely
been investigated. Herein, we report that imidotungsten(IV) complex catalyzes a [2+2+1]-
cycloaddition reaction of 3,3-disubstituted cyclopropenes and two equiv. of alkynes, leading to
multisubstituted cyclopentadienes. DFT calculations and isolations of reaction intermediates
revealed the reaction mechanism, in which following two reactions, C-C bond cleavage of the
cyclopropene by low-valent tungsten complex to form (imido)tungsten alkenylalkylidene
complex and subsequent metathesis with alkynes, are involved during the catalytic cycle.
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