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Synthesis and Function of Organometallic Hetero-five-membered Unsaturated

Molecules That Contain a Higly-strained sp-Carbon Atom
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We previously reported that group 4 metallocenes react with [5]cumulenes and

1,3-enynes to form five-memered metallacyclalkynes and metallacycloallenes, respectively. These
compounds contain highly-strained an sp-hybridized carbon atom. We focused on its biradical or
carbenoid character. In this study we found haptotropic shift in the [5]cumulene complexes and
revealed that the reactivity was governed by steric demand of the substituents. The 1,3-enyne
reacted with 0.5 equiv of low-valent zirconcocene to afford a bimetallic complex with carbon-carbon
bond fission. This reaction might involve carbenoid complex of the cycloallene. In addition we
synthesized sulfur-containing five-membered cycloallene complexes and determined their molecular
structure by X-ray analysis. We also investigated a possibility of an alternative precursor of
low-valent zirconocene complex, Cp2Zr(dmpe) (dmpe = dimethylphosphinoethane), and could prepare
five-membered cycloallenes from that complex.
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