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CONDENSATION OF ENOL SILYL ETHERS WITH 2-ACETOXYTETRAHYDROFURAN

AND -TETRAHYDROPYRANS t

*
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Department of Chemistry, Nagoya University, Chikusa, Nagoya 464, Japan

Summary: Trimethylsilyl trifluoromethanesulfonate catalyzes stereoselective condensation of enol

silyl ethers and 2-acetoxytetrahydrofuran or -tetrahydropyran derivatives.

Stereoselective preparation of carbonyl compounds bearing tetrahydrofuran-2-yl or -tetra-
hydropyran-2-yl substituent is a subject of current in’cerest.2 We report here that the title
reaction allows an easy entry to this class of compounds.

A variety of enol silyl ethers can be condensed smoothly with an equimolar amount of 2-acetoxy-
tetrahydrofuran or a 2-acetoxytetrahydropyran derivative in the presence of a catalytic amount
(1—10 mol %) of trimethylsilyl trifluorometha.nesulfonate3 in dichloromethane at temperatures as low
as ~78 °C. Several examples are given in Table I.

4T51'1e reaction of (Z)- or (E)-enol silyl ethers exhibited moderate erythro-selectivity (entries 4—
6).”

reaction proceeded stereoselectively to give solely the cis condensation product (entries 7 and 8).

When a ring-methylated tetrahydropyran derivative was employed as the substrate, the .
Under the present reaction conditions, starting 2-acetoxy-6-methyltetrahydropyran equilibrates
facilely to form the thermodynamically favored trans isomer which possesses the axial acetoxyl
group,7 as confirmed by 1H NMR analysis. This stereoisomer is kinetically labile and suffers
ready SNZ—type displacement with an enol silyl ether aided by the action of the silyl trifluoro-
methanesulfonate to afford the cis condensation product. These stereochemical features are
consistent with the recently proposed "extended" type transition state.8 Alternative SNl
mechanism via a cyclic carboxonium ion intermediate would result in a high degree of trans stereo-

selection or, at least, lead to a mixture of the cis and trans isomers, in conflict with the finding.
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Table I. Condensation Catalyzed by Trimethylsilyl Trifluoromethanesulfonate2
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2a mixgure of an enol silyl ether, acetate (ca.,1:1 mol ratio), and catalyst was stirred in
CH,Cl,. = E/Z = 35:65. < Reaction in pentane. = Based on consumed starting material (79%).

€ The same stereochemical outcome with the 1:1 cis/trans mixture.
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