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During the course of another investigation, we required an efficient approach
to a number of simple w-olefinic methyl esters. An attractive route to such sys-
tems appeared, as illustrated below, to be nucleophilic cleavage of the alkyl-oxy-
gen bond of readily available, appropriately sized lactones, followed after ester-

1,2,3

ification via elimination of the initially introduced nucleophile. Sodium

phenyl selenolate appeared to be the reagent of choice for the following reasons.
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First, this reagent is conveniently prepared in a variety of solvents from commer-
cially available diphenyl diselenide via NaBH4 reduction.4 Second, several sele-
nium nucleophiles, including methyl,5 phenyl6 and benzyl7 selenolate, have been
shown to effect, at least in modest yields, cleavage of the alkyl carbon-oxygen

bond of y-and 5-lactones.8 Finally, according to the recent work of Sharpless9

4361



4362

TABLE 1.'3 A GENERAL SYNTHESIS OF w-OLEFINIC METHYL ESTERS
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and Reichl® oxidative elimination of the initially introduced w-phenyl selenyl
substituent should proceed efficiently under very mild conditions.

In this letter we document that sodium phenyl selenolate is indeed an
efficient reagent for the conversion of simple lactones to the corresponding w-

11,12 Treatment of

olefinic methyl esters. Our results are illustrated in Table I.
lactones 1-7 with a carefully deoxygenated DMF solution containing 1.1 eq. of

sodium phenyl selenolate (diphenyl diselenide NaBH, under N2) at 110-120°C for the
periods indicated in Table I afforded the corresponding w-phenylselenyl carboxylic

acids in 55-98% yield.l3

Noteworthy here is the fact that larger lactones require
somewhat longer reaction times for complete ring cleavage, while lactones 8 and 9
were quantitatively recovered even when subjected to prolonged reaction times
(i.e. 20 hr). The carboxylic acid derivatives were next esterified with ethereal
diazomethane and for analytical purposes purified via preparative vapor phase
chromatography.13 Subsequent conversion to the respective selenoxide was then
effected at -78° ¢ through the agency of ozone in methylene chloride. After
several preliminary trials, elimination of the selenoxide was found to be best
effected in chloroform containing a trace of pyridine. To this end, the methylene

added, and the resultant solution heated at reflux for 1 hr. Removal of the

17 13

olefinic methyl ester in 60-75%.
Collectively the results depicted in Table I demonstrate that sodium phenyl
selenolate is an exceedingly powerful non-basic nucleophile capable of effecting
displacement of the carboxylate group in a wide variety of primary lactones.
Secondary and tertiary lactones however, except for y-valerolactone (7) were found
to be completely unaffected. This chemoselectivity may prove synthetically advan-
tageous when more complex lactones are examined. Finally, we note that 2-acetyl
butyrolactone (6) yielded 5-phenylselenyl-2-pentanone with concommitant decarbox-
ylation. This transformation is significant for two reasons. First, lactone 6
is a reasonably strong carbon acid (pKa'\alo—ll)14 which appears not to protonate
sodium phenyl selenolate and thereby impede the cleavage reaction. Second, this
transformation if general for related 2-acetyl lactones may provide an attractive

route to w-olefinic ketones.15
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