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COMPARISON OF VINYL ORGANOLITHIUM AND ORGANOPALLADIUM
REAGENTS FOR INTRAMOLECULAR CONJUGATE ADDITION TO VINYL
SULFONES.?

Sang Who Lee and P. L. Fuchs’
Department of Chemistry, Purdue University West Lafayette, IN 47907

Abstract: Synthesis of cis-fused bicyclic ethers (5-10) by intramolecular conjugate addition
of vinyl lithium and organopalladium reagents to cyclohexenyl/pentenyl moiety of vinyl
sulfones is described.

In the previous communication2 we described a highly efficient and regiospecific
palladium[0]-mediated method for the intramolecular addition ot aryl halides to vinyl sulfones.
The virtue of this strategy, which is well-known in the case of other polarized olefin acceptor
species,? is that the olefin moiety is regenerated in the course of the reaction,4 thus providing a
locus for subsequent synthetic operations. In this communication we detail extension of this
chemistry to the intramolecular addition of vinyl bromides and make comparisons with the
complementary chemistry of vinyl lithium reagents prepared by transmetalation (Scheme 1).
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Preparation of the cyclohexenyl and cyclopentenyl sulfone substrates are shown in
Scheme 2. Oxygen alkylation of y-hydroxy vinyl sulfones (1a,1b,2a)5 with 2,3-
dibromopropene in aqueous potassium hydroxide and dichloromethane in the presence of a
phase transfer catalysté provided vinyl bromide ethers (3a,3b,4a) in 70-80% isolated yields
(Scheme 2).

The results of cyclization experiments with vinyl lithium and vinyl palladium reagents
derived from vinyl bromides 3a,3b, and 4a are summarized in Scheme 3.
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Treatment of vinyl bromide ethers (3a,3b,4a) in THF with 1.1eq. of t-butyllithium (1.7 M in
pentane) at -78°C followed by quenching the reaction mixture with saturated ammonium
chloride gave bicyclic ethers (5a,5b,6a)7 as a mixture of (unassigned) diastereomers as
determined by 1H-NMR integration.
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In a parallel fashion, treatment of vinyl bromide ethers (3a,3b,4a) in THF with 1.1 eq. of t-
butyllithium at -78°C afforded an a-sulfonyl anion which was quenched by addition of excess
methyl iodide. A single diastereomer of methylated bicyclic ethers (7a,7b,8a) was produced
in each instance. The relative stereochemistry of these compounds was assigned on the basis
of 1H-NMR and 2D nOe experiments.8

By comparison, vinyl bromides (3a,3b,4a) were reacted with 5 mole % of
tetrakis(triphenylphosphine)palladium[0] and 1.5 eq. of triethylamine in acetonitrile/THF (4:1) at
reflux for 24 hours. PB-Unsubstituted vinyl bromide ethers 3a and 4a produced bicyclic ethers
9a and 10a in reasonable yield. No cyclization was observed in the case of B-methyl
substituted vinyl bromide 3b under identical reaction conditions, starting material being
recovered in 75% yield. In an effort to promote the palladium[0]-mediated cyclization of vinyl
bromide 3b, 5.0 eq. of additional silver nitrate® was added to the reaction mixture, however no
desired product was detected. Thus, palladium[0]-mediated cyclization of the B-substituted
vinyl bromide vinyl sulfone failed, while the vinyl lithium intermediate underwent successful
addition to the B-position.

In spite of the limitation in Pd{0]-mediated cyclization with B-substituted vinyl sulfones, the
title cyclization of vinyl lithium or organopalladium reagents to vinyl sulfones has considerable
potential for synthesis of fused bicyclic ethers. Application and extension of this strategy for
natural product synthesis is under investigation.
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