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Vinylic sulphoxides underwent Pummerer-type reactions with allylmagnesium bramide to give diallylated sulphides

together with monoallylated vinylic sulphides.

1,4-Conjugate addition to vinylic sulphoxides is an attractive
method for carbon-carbon bond formation because of the
potential applicability to asymmetric synthesis using sul-
phinyl chirality.! Carbon nucleophiles, however, are generally
less reactive to vinylic sulphoxides, except for the malonate
anion.! In order to overcome this problem, two representa-
tive solutions have been employed. One of them, developed
by Posner and coworkers,/ is based on the activation of the
alkene unit by substitution with another electron-withdrawing
group such as a ketone or an ester. The other approach is the
Pummerer-type reaction,? which is initiated by the attack of an
electrophile on the nucleophilic oxygen atom of the sulphinyl
group to give a highly reactive intermediate. As a result, the
electrophilicity of the position § to the sulphinyl group is
enhanced and the nucleophilic attack becomes easier.
Another aspect of the Pummerer-type reaction is the forma-
tion of an «,fB-disubstituted sulphide along with cleavage of
the S-O bond, i.e. vinylic sulphoxides act as a 1,2-dication
equivalent, as shown in Scheme 1.

In this communication, we report the first successful
Pummerer-type reaction of vinylic sulphoxides with allylmag-
nesium bromide providing synthetically versatile «- and
fB-allylated sulphides.

(E)-1-(p-Tolylsulphinyl)propene 1b reacted with a large
excess of allylmagnesium bromide in diethyl ether at —78 °C
to give 4-methyl-5-(p-tolylsulphinyl)pent-l-ene 5 and
5-methyl-4-(p-tolylthio)octa-1,7-diene 3b in 55 and 24%
yields, both as diastereoisomeric mixtures (Scheme 2).

The minor unexpected product 3b is especially attractive,
since the vinylic sulphoxide reacted as a 1,2-dication equi-
valent and two versatile allyl groups were introduced at once.
We examined the conditions suitable for diallylation.
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After a few fruitless examinations, we found that diallyl-
ation occurred exclusively when the temperature was raised
from —78 °C to room temperature. We applied these con-
ditions to other acyclic vinylic sulphoxides to examine the
limitation of this reaction. For several acyclic vinylic sulphox-
ides, the Pummerer-type reaction proceeded in fair yields. An
a-substituted vinylic sulphoxide provided a diallylated com-
pound along with a vinylic sulphide. The results are sum-
marized in Table 1.

The general procedure for diallylation is followed. A
solution of allylmagnesium bromide (6 equiv.) in dry diethyl
ether was added to a solution of the vinylic sulphoxide in dry
diethyl ether with stirring at —78 °C under N,. The resulting
mixture was stirred at —78 °C for 30 min, allowed to reach
room temperature, and stirred for an additional 6-12 h.
Work-up and purification by column chromatography gave
the products.
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Table 1 The Pummerer-type reaction of the acyclic vinylic sulphoxides 1
withallylmagnesiumbromide

Compound 1 Yield (%)«
R! R2 R3 3 4(R¢=R5=H)
a H H H 44 _
b H Me H 856 —
c H H Me 87¢ —
d H Ph H 7806 —
e H H Ph 78¢ ~—
f Me Ph H 43¢ 18

a The stereochemistry of the diastereoisomers was not determined.
& The ratio of diastereoisomers measured by !H NMR spectroscopy
(500 MHz) was 3:2. < The ratio of diastereoisomers measured by 'H
NMR spectroscopy (500 MHz) was 1:1.

Table 2 The Pummerer-type reaction of the cyclic vinylic sulphoxides 6
withallylmagnesium bromide

Ratio 7: 8
Compound 6 Yield (%)«
R (7+8) (diastereoisomer ratio of 7)
a H 80 81:19 (6:5)
b Me 78 54:46 2:1)
¢ CH;CH,CH=CH, 88 39:61 2:1)
d CHMe(OMe) 83 33:67 (=)

@ The stereochemistry of the products was not determined. The two
compounds could be separated by silica gel chromatography. ¢ Deter-
mined by 500 MHz 'H NMR spectroscopy.
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The Pummerer-type reaction also proceeded in good yields
with cyclic vinylic sulphoxides to give diallylated compounds
and vinylic sulphides (Scheme 3). As the f-substituent (R)
became bulkier, the proportion of vinylic sulphide increased.
The results are shown in Table 2.

We suggest the following mechanism. The initially formed
ylide 9 gives the sulphonium cation 10 by cleavage of the S-O
bond. Attack of the Grignard reagent on the o-position
affords the diallylated compound (pathway a). Alternatively,
increase of the steric hindrance of the B-substituent prevents
the second approach of the Grignard reagent. As a result, the
Grignard reagent acts as a base and the product from pathway
b predominates (Scheme 4). The determination of the
stereochemistry of the process and its application to natural
product synthesis are in progress.
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