Tetrahedron Letters,Vol.29,No.19,pp 2311-2314,1988 0040-4039/88 $3.00 + .00
Printed in Great Britain Pergamon Press plc

FORMAL ADDITION OF METHANESULFENYL FLUORIDE
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Summary : The electrophilic anti-addition of the elements of methanesulfenyl fluoride towards
carbon-carbon double bonds by a one pot reaction of dimethyl(methylthio)sulfonium
fluoroborate and triethylamine tris-hydrofluoride with various types of alkenes is used
for the synthesis of g -fluoroalicyl-methylthioethers.

The electrophilic addition of sulfenyl halides to alkenes Jlea-
ding to B-halothicethers 1is a very well-established two-step reaction
involving the rate determining initial formation of bridged episulfonium
ions and their subsequent anti-opening by halide ionsl’ .
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The carbon residue R is wusually an alkyl or aryl group and X
is mostly chlorine, sometimes bromine, but rarely fluorine or iodine.
The most commonly-used are arenesulfenyl <chlorides or methanesulfenyl
chloridel?2,

The direct addition of the elements of sulfenyl fluorides to
alkenes forming B-fluorothicethers has not yet been reported. The synthe-
sis of such compounds starting from other (B-halothioethers by halogen-
interchange reactions 1is difficult because of the strong basic character
of the fluoride anion favouring the elimination products when using KF
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as the reagent3, but was, however, successful in some cases using AgF4.

A second possibility was opened by Smit et a].s by ring opening with

CsF of stable episulfonium ions obtained in one or two steps from a]keness.

On the other hand it has been reported that dimethyl(methylthio)-

sulfonium sa]ts7 can be directly added to alkenes to form episulfonium
8

salts”. Furthermore these episulfonium salts are opened in situ with
various types of nucleophiles giving carbon-su]furg, carbon—nitrogenlo,
carbon-oxygenll’12 or carbon-carbon bondsll’lz.

We wish to report a direct fluoro methanesulfenylation of alkenes
using dimethyl(methylthio)sulfonium fluoroborate (DMTSF)13 and triethyla-
mine tris-hydrofluoride (Et3N/3HF)14 which we have recently shown to

be a versatile source of fluoride anions in ring opening of epoxidesls,

aziridinesls, aziridinium ionsl7, as well as for the nucleophilic displa-
cement of triflate group by f]uoride18

of unsaturated compoundslg.

and for halofluorination reactions

The reaction of various types of olefins (cf. Table) with DMTSF/
EtyN, 3HF lead to B-fluoroalkyl-methylthiocethers?® in good yields.

R]\\ 3 . _ R SCH
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In a typical procedure, a solution of 10 mmol of the unsaturated
compound in 20 ml methylene chloride is treated at 0°C under stirring
with 11 mmol (2.16 g) dimethyl{(methylthio)sulfonium fluoroborate. After
20 min. a slight excess of triethylamine tris-hydrofluoride in 10 ml of
methylene chloride is added dropwise at 0°C and stirring is continued
for at least 1 day at room temperature. Usual workup (pouring into ice
water, neutralization, extraction, drying, evaporation of the solvent)
and subsequent purification of the product by distillation or column
chromatography yields the desired B-fluoroalkyl-methylthioethers in
good yields (cf. Table).
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Table : Addition of (DMSTF/Et3N, 3HF) to alkenes
B ~ s . reaction| b.p./torr
Alkenes B-fluoroalkyl-methylthioethers yield % time (h)| or m.p.
4 SCHy e 5 902) 24 |78-79°/15
70?) °
(CHy), o I n=6,8,12 (CHo) .2 * (Zgojg;i
H K n=12 | 80P 48 | Tliquid
SCH,
<:/\:‘ <:>C 90°) 48 | Tiquid
SCH,
763) 48 | 54°/0.1
,”’/F
Ph. P X3 recny | 900 | 72 {100070.1
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F CHy
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, 53%  SCH, 2% F
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j H3CS F HyCS a
3% 2%
F
96°)9) | 24 d)
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Callyz
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pur1f1ed by red. pressure distillation ;
gel, petroleum ether) ;

crude product ;

1so1ated by column chromatography (kiesel-
moisture sensitive,
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