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2,3-DI(PHENYLSULFINYL) -1, 3-BUTADIENE VIA A DOUBLE [2,3]-SIGMATROPIC REARRANGEMENT
OF THE BIS-SULFENATE ESTER OF 2-BUTYNE-1,4-DIOL.

S. Jeganathan and William H. Okamura*
Department of Chemistry, University of California, Riverside, California 92521, USA

Summary: A one-step conversion of butyne-1,4-diol (1) to 2,3-di(phenylsulfi-
nyl)-1,3-butadiene (4) and the conversion of this bis-sulfoxide to the sul-
foxide-sulfone 6 and the bis-sulfone 5 are reported.

Hetero-substituted dienes are useful for the synthesis of functionalized ring systems by
way of the Diels-Alder reaction.l Vinylsulfoxides and sulfones are also useful dienophilic
reagents in the Diels-Alder reaction in addition to serving as useful Michael acceptors.z’3 A
very recent communication4 on the synthesis of a sulfoxide bearing 2,3-disubstituted diene from
a butyne-1,4-dicl derivative prompts our description of closely related studies.

Phenylsulfenyl chloride (47.8 mmol) in dichloromethane (10 mL) was added to a cooled (-78
°C) solution of butyne-1,4-diol (l/ 23.9 mmol) and triethylamine (96 mmol) in dichloromethane
(30 mL), and, after one hour at -78 °C, the reaction was processed in a standard manner (warmed
to RT; washed with HZO' 1N HCl, 10% NaHCOB—HZO, H20; dried; concentrated) to afford the title
compound 3 in 76% yield (white crystalline solid from methancl; mp 127-128 °C).5 The initially
formed disulfenate ester a is considered to undergo a [2,3)-sigmatropic propargylic rearrange-
ment to give allenic intermediate 3, which subsequently undergoes a second [2,3]-sigmatropic

shift to afford 4.6 The lH—NMR spectrum of 4 revealed it to consist of a 1.2 to 1 mixture of
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diastereomers. Efforts to isolate the intermediate E‘in the form of 2-phenylsulfinylbuta-2,3-
dien-l—ol7 by reacting %lwith only one equivalent of phenylsulfenyl chloride were unsuccessful.
Instead, the diene ﬁ’was isolated in 60% yield based on PhSCl.

On oxidation of 4 (1.7 mmol) with m-chloroperbenzoic acid (3.7 mmol) in dichloromethane
(10 mL; O °C, 10 h), the bis-sulfone 5? was obtained in 96% yield as a white crystalline solid,
mp 183-185 °C (methanol). Similar treatment of 4 with exactly one equivalent of m-chloroper-
benzoic acid afforded after chromatographic separation (silica gel, CH2C12) sulfinylsulfone g?
(white crystalline sc¢lid, mp 104-105 °C, methanol), bis-sulfone 5 and bis-sulfoxide 4 in 55%,
12%, and 20% yields, respectively. The recovered diene 4 was obtained as a 2:1 diastereomeric
mixture (by lH-NMR).

To date, the utility of these electron deficient dienes (ﬁfé) as four electron com-
ponents in the Diels~Alder reaction has not been encouraging and other aspects of their chem-
istry are being explored.
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