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Summary: 

ding to 

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 p -fluoroalkyl-methylthioethers. 

The electrophilic addition of sulfenyl halides to alkenes lea- 

fl-halothioethers is a very well-established two-step reaction 

involving the rate determining initial formation of bridged episulfonium 

ions and their subsequent anti-opening by halide ions 192 . 
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The carbon residue R is usually 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 

chloride1'2. 

methanesulfenyl 

The direct addition of the elements of sulfenyl fluorides to 

alkenes forming fl-fluorothioethers has not yet been reported. The synthe- 

sis of such compounds starting from other @-halothioethers by halogen- 

interchange reactions is 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 A9F4. 

A second possibility was opened by Smit et a1.5 by ring opening with 

CsF of stable episulfonium ions obtained in one or two steps from alkenes6. 

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

sulfonium salts 
7 

can be directly added to alkenes to form episulfonium 
8 

salts . Furthermore these episulfonium salts are opened in situ with 

various types of 

carbon-oxygen 
11,12 

nucleophiles giving ;;rto2n-sulfur', 
10 

carbon-nitrogen , 

or carbon-carbon bonds ’ . 

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 epoxides 
15 , 

aziridines16, 
17 

aziridinium ions , as well as for the nucleophilic displa- 

cement of triflate group by fluoride 
18 

and for halofluorination reactions 
19 

of unsaturated compounds . 

The reaction of various types of olefins (cf. Table) with DMTSF/ 

Et3N, 3HF lead to fi-fluoroalkyl-methylthioethers 
20 

in good yields. 
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R2 
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R4 CH2C12, r.t. 
F/ \RbR3 

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 O°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 @-fluoroalkyl-methylthioethers in 

good yields (cf. Table). 
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b.p./torr 
or m.p. 

'8-79'/15 

56'/0.1 

80°/2)4 
liquid 

Table : Addition of (DMSTF/Et3N, 3HF) to alkenes 

Y-fluoroalkyl-methylthioethers reactioi 
time (h 

24 

48 

48 

Alkenes yield % 

H 

n=6,8,12 

H 

;;“; a 

80b) 

0 
SCH3 

liquid 48 

48 

72 

0 I j 
SCH3 

54O/O.l 

oo”/o.l Ph. 

L 
\ 

R=CH3,Ph R 

R=CH3 

F R R=Ph 17cW) I d) 

liquid 
Ph 

SCH3 

H3C 5-' 
F 

Ph 
* 

H3C' 

96 CN: 17 

,h_il + Phq 

53 % SCH3 42% F 

g5W) 4 PhP liquid 

95b) 5 liquid 

uulSCH3 2 

24 

liquid 

d) 

C8H17 

OP I 

I 
"'purified by red. pressure distillation ; b, 
gel, petroleum ether) ; ‘1 

isolated by column chromatography (kiesel- 
crude product ; d) moisture sensitive. 
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