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Abstract: (£) -Parvifoline (1) has been synthesized via intramolecular cyclization of a sulfone-stabilized carbanion.

Parvifoline (1) is a bicyclic sesquiterpene found as a constituent of Coreopsis parvifolia, ' Perezia
carpholepsis,® and Perezia alamani var. oolepsis (Asteraceae).’ Its structure and absolute configuration were
deduced from spectral comparisons and chemical transformations to the kriown curcuquinone.* An interesting
structural feature of 1 is the fused benzocyclooctene carbon frame-work embedding a deconjugated double bond
which regdily migrates into conjugation under acidic conditions. In this communication, we describe the first
synthesis of ()-1 using a route that involves eight-membered ring construction via intramolecular ketosulfone
cyclization. >*™*

We envisaged that ketosulfone 2 would be a suitable intermediate for the delayed introduction of the
olefin moiety. The synthetic plan called for the preparation of sulfone ester 3 foliowed by intramolecular

cyclizaton to give 2.
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The sulfone ester 3 was easily oblained starling with commercially available 3-methyl-p-anisaldehyde (4) as
shown in Scheme 1. a-Amino alkoxide directed lithiation® of 4 followed by reaction with iodine provided
aldehyde 5'° in 53% isolaled yield, together with unreacted starting material. Treatment of § with the anion of
methyl phenyl sulfone followed by reduction of the crude product with triethylsilane and trifluoroacetic acid in
dichloromethane afforded iodosulfone 6 in 80% overall yield. Introduction of the ester side chain was readily

accomplished using Larock’s palladium-catalyzed coupling protocol.’> Thus reaction of aryl iodide 6 with
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rrans-3-penten-1-ol,"* subsequent  Jones  oxidation of the resultamt aldehyde and esterification  with

diazomethane yiclded 3 (44% overall) as light yellow crystals,"™'®
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Scheme 1

The critical ring closure was achicved by slow addition of 2.2 equiv. of lithium bis(trimethylsilyl)amide
(LiIHMDS, 1.0M in THF) 10 a solution of 3 (5:10°M in THE) at 0°C followed by stirring the reaction mixture
at this temperature for 2 h. After extractive isolation and chromatography on silica gel, ketosulfone 2'¢ was

obtained in 67% yield as a 9:1 mixture of diasteromers."’
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Scheme 2

The stage was now set for the inwroduction of the deconjugated olefin (Scheme 2). Thus reduction of 2
with NaBH, in MeOH (94%), mesylation of the alcohol (CHiSO:Cl, NEt;) and immediate elimination with
LiHMDS gave vinylsulfone 7' in 75% overall yield. Transition-metal-catalyzed introduction of the methyl
group was achieved by treating 7 with MeMgCl in the presence of Ni{acac), (75%)."” Smooth demethylation of
the protected phenol was then accomplished without migration of the double bond under basic conditions
(EtSNa, DMF, 150°C, 12h, 90%) 'H and *C NMR, IR and MS data of synthetic (£)-1 were in complete

agreement with an authentic sample of natural parvifoline provided by Professor Joseph-Nathan.?
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The ability o use carbanions derived from phenyl sulfones in medium ring construction further
underlines their generally accepted premier position amongst carbanion-stabilizing groups.” We will report

shortly on the extension of this chemistry to other ring systems.
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