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Studies on Organolanthanide Complexes
XIV. Reduction of Olefins with Tricyclopentadienyl
Lanthanide—Sodium Hydride
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(Shanghas Institute of Organic Chemistry, Academia Sinica, Shanghai)

Abstract

Reduction of 1-hexene with CpsLin-NaH at 45°C affords, after hydrolysis, hexane.
The reductive activities of CpgLin strongly depend upon the ionic radius of trivalent
rare earth ion. The decrease in activity of seven Cp;Ln is in agreement with the gradual
decreasing in radius of rare earth ion ILn®* except for variable valency element Sm3*
and Yb®**. Therefore the general activity decreases in the order, CpsSm>Cps;La>>CpsPr
>0peNd>CpsTh>Cps Y >Cpslir>Cp;Lu>Cp; Yb. The reaction type of 1-hexene was
strongly affected by molar ratio of Cps;Ln to 1-hexene. If the ratio of Cps;Ln/1— hexene
>1, reduction of 1-hexene occured predominately. When the ratio of CpzLin/1- hexene
was 0.05, isomerization of 1-hexene took place, generating 2-hexene in excellent yield
with cés— and frams-isomer in 1:1 ratio. Moreover, Cp;Ln-NaH system is also able to
reduce dienes locoselectively which contain both a terminal olefin ag well ag an intornal
double bond. By using CpsSm-NaH as reducing agent, the locoselective reduction of
4-vinyl-1-cyclohexene affords 4-ethyl-1-cyclohexene in high yield.

A probable mechanism of the formation of organolutetium hydride as well as Lu—H
addition 0 carbon—carbon double bond to generate ¢ M—C bond is proposed for reduc—

tion of 1-hexene,



