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Acetylenic Sulphoxides in Organic Synthesis: Diels-Alder Reactionst

Albert W. M. Lee,* and W. H. Chan,* and M. S. Wong
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Preparation of p-nitrophenylsulphinylethyne (6a) and 1-(p-nitrophenylsulphinyl)propyne (6b) and their reactivities in

Diels—-Alder reactions are reported.

The Diels—Alder reaction is one of the most useful reactions in
organic synthesis. In a single reaction, two new carbon—carbon
bonds are formed with high stereoselectivity. In recent years,
much effort has been put into the design of new diene
components.! In contrast, the dienophiles have received much
less attention. Except for some highly activated acetylenic
compounds, like acetylenedicarboxylic acid, triple bond
compounds are less frequently used as dienophiles in the
Diels—Alder process than their ethenylic counterparts. We
now report the preparation and the use of two acetylenic
sulphoxides, p-nitrophenylsulphinylethyne (6a) and 1-(p-
nitrophenylsulphinyl)propyne (6b) in Diels-Alder reac-
tions.23

By using a similar procedure as in the preparation of phenyl
vinyl sulphide,* p-nitrophenyl vinyl sulphide (2) was prepared
from p-nitrobenzenethiol (1)5 (Scheme 1). Bromination of (2)
in chloroform afforded the dibromide (3) in almost quantita-
tive yield. Instead of using the classic sodium amide/liquid
ammonia procedure,® we found that it was quicker to bring
about the elimination of the dibromide to acetylenic sulphide
(4a)’ by phase transfer.?

The preparation of the methyl series started from alkylation
of p-nitrobenzenethiol with prop-2-ynyl bromide. Without
isolation of the terminal acetylenic product (5), it was
isomerized to the internal acetylenic sulphide (4b) in aqueous
sodium hydroxide. Finally the two acetylenic sulphides (4a)
and (4b) were oxidized to the corresponding sulphoxides (6a)
and (6b) by m-chloroperoxybenzoic acid (MCPBA).

Results of Diels—Alder reactions of (6a) and (6b) towards a
series of dienes are summarized in Table 1. For reactive
dienes, the reaction took place readily at room temperature,
or in refluxing benzene. For others, the reactions were carried
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Scheme 1. Reagents: i, NaOMe, BrCH,CH,Br (ref. 4); ii, Bro./CHCls;,
0°C; iii, 40% aq. NaOH(w/v)/CH,Cl,, 2 equiv. Bun,NHSOy,; iv,
NaOMe, BrCH,C=CH; H,O, stir overnight; v, MCPBA/CH,Cl,.
(6a), m.p. 83—84 °C; (6b), m.p. 125—127°C.

t Presented in part at the 30th National Organic Chemistry Sym-

posium of the American Chemical Society, Vancouver, Canada, June
1987.

out in refluxing xylene or in sealed tubes. In general, good to
excellent yields of cycloadducts were obtained and (6a) is
more reactive than (6b). It is also worth noting that in the
Diels—Alder reaction acetylenic sulphoxide (6a) was found to
be more reactive than the vinyl sulphoxide.?

In the case of the reactions towards tetraphenylcyclo-
pentadienone (entry 6), products involving loss of carbon
monoxide were obtained.? Regioselectivity towards isoprene
was slightly disappointing (entry 4). Direct n.m.r. and
g.c.—mass spectral analysis of the cycloadducts indicated that
1:1 mixtures of regioisomers were formed.

The stereochemistry of reactions towards cyclopentadiene,
cyclohexa-1,3-diene, and 2,5-diphenylbenzofuran (1, 2, and 7)
needs further comment. Besides the chirality of the sulphox-
ide centre, a new chiral element is created in each of these
bicyclic cycloadducts. Although we are unable to assign the

Table 1. Diels-Alder reactions of (6a) and (6b).
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structures, t.l.c. and/or n.m.r. clearly indicate that two sets of
diastereoisomers were formed with ratios as indicated in Table
1.1 In the first two cases, the diastereoisomers were separated
by column chromatography. They all have distinct melting
points. To support further their diastereoisomeric relation-
ship, the chirality at the sulphur atom was destroyed by
oxidizing the sulphoxides to sulphones. In all cases, a single
racemic sulphone resulted.

In summary, acetylenic sulphoxides (6a) and (6b) were
prepared and their reactivities in Diels-Alder reactions
studied. Further elaboration of the cycloadducts such as
Michael addition to the resulting «,B-unsaturated sulphoxides
and their application in natural product synthesis are in
progress.
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{ The structures of all new compounds were supported by satisfactory
i.r., n.m.r., high resolution m.s. and/or elemental analysis data.
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