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In chlorination of an alkyl methyl sulfoxide (the alkyl = ethyl,
isobutyl, or isopropyl) with N-chlorosuccinimide, the corresponding
1-chloroalkyl methyl sulfoxide was predominantly formed, while
addition of pyridine into the reaction system reversed the regio-
selectivity to give an alkyl chloromethyl sulfoxide as a major
product.

For halogenation of a sulfoxide (1) leading to the corresponding a-halo
derivative (4), a variety of reagents were reportedl) and many probable mechanisms
have been pr;sented on the basis of the kinetic and stereochemical studies.
Usually such a base as pyridine is added to the reaction system in order to
prevent decomposition of the sulfinyl group with the concurrently formed hydrogen
‘halide and, in all the proposed mechanisms, the base plays an important role. For
example, the next one which can account for all the experimental results already
reported involves a base-assisted elimination of an element of hydrogen halide
(HX) from the initially formed oxosulfonium salt (3), followed by attack of a

halide anion to give 4.2
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When this halogenation is applied to an unsymmetrical dialkyl sulfoxide, )

formation of two positionally isomeric products is possible in principle and the
crucial step determining the product ratio seems to be the elimination of HX of

the oxosulfonium salt (2). If so, it is expected that the product ratio can be

affected by the absence~or presence of a base. To examine this expectation,

we carried out chlorination of an alkyl methyl sulfoxide [the a1k¥1= ethyl (5a),
isobutyl (5b), or isopropyl (5c)] with N-chlorosuccinimide (NCS)ll) because this
reagent wa;wthought from stoigﬁiometrical consideration not to produce hydrogen
chloride. Now we would like to describe our finding that the regioselectivity
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can be reversed by addition of such a base as pyridine into the reaction system.
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[a: Rl=cH, R®=H, b: R'=(cHy),cH R®=H, c: R'=R%=CH,]

The reaction was performed by portionwise addition of NCS (1.03 -1.05 equiv)
to a dichloromethane solution of 5 in the presence or absence of pyridine (about
2 equiv) at room temperature, followed by stirring the resulting mixture. After
evaporation under reduced pressure, the residue was separated by column chromato-
graphy on silica gel to give the chlorinated products (§ and Z). The isolation
yield and the ratio of the products are summarized in Table 1.

In every case, an alkyl chloromethyl sulfoxide (9) was predominantly formed
in the presence of pyridine, whereas the major product was 7, which was derived
from chlorination at the l-position of the alkyl group, in the absence of any
base. It is also noteworthy that insoluble potassium carbonate as well as
potassium acetate can behave as a base in analogous manner to give mainly 6.

The predominant formation of 6 in the presence of a base may be accou;ted
for by abstraction of a more acidig and less hindered proton with the base.

Thus, the base-assisted elimination of an element of succinimide from the
initially formed oxosulfonium salt (8)8) proceeds mainly in the direction of an
alkyloxosulfonium methylide (g) whici is transformed to 6 by attack of chloride

anion. When any base is not available, it may be

reasonable to assume that an element of succinimide 0 R2
eliminates intramolecularly from 8 via the stable CH ——é;—é——Rl
transition state (11) which possesses considerable 3 AN

double bond character stabilized by more alkyl 0 Nﬂ\ /H
substituents, resulting in preferable formation = 11

of a methyloxosulfonium alkylide (10).
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of

the synthesis of new derivatives of sulfoxides via a-chlorination.

1)

2)

3)

4)

Table 1. Chlorination of 5 with NCS

ol o2 Base R?action Yield (%) 6 . 7
Time (h) 6 7 M
CH, H pyr. 12 51 16 75 : 252
K,C04 2.5 22 10 65 : 352
AcOK R b 67 : 332
——-- 1 14 34 36 : 642
(CHg) ,CH H pyT. 23 51 16 76 : 24
-——-- 1.5 22 34 40 : 60
CHo CH, pyT. 18 61 7 84 : 162
——-- 18 12 46 20 : 802

a . . . .
determined by NMR analysis of the reaction mixture.

not isolated.

Thus, we found the way of controlling the regioselectivity in o-chlorination

an unsymmetrical dialkyl sulfoxide and this will be a useful contribution to
10)
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