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Sawmary: A new method for the preparation of S-arylepisulfonium salts has been 
developed and several compound6 of this type have been isolated. 

The most direct route to S-arylepisulfoniuw ions (S-argl E6I's) involving 
the reaction of alkenea with cationoid reagents fornally depicted as arylsulfe- 
nium salts&&Y- ,& has been successfully used for the preparation of vario- 
us S-aryl B18Ps as the stable solutions' . However the inherent instability of 
2 has precluded their proper identification end wade the whole procedure 
rather inconvenient. 

Here we report: (i) the preparation of a new class of electrophilic re- 
agents, aryl-ble(thioaryl)aulfonium salts, ArS+(SAr)2 Y-,&Ar=C6H5 (a); 
ME3G6H4(b); 4-C106H4 (c); 2,4,6-(CH3)3C6W2(d>; Y-=&Cl6 or SbFgDl-; (ii) the 
effective use of these salts for the conversion of alkenes into their respeo- 
tive S-aryl ESI.8 and (iii) the first isolation of several S-aryl ES118 ia a 
free state. 

The preparation of 2a-d is achieved easily according to the reactions 
showh in Scheme I3 by &zof the equimolar quantities of the reagents dia- 
solved in CH2C12 or liquid SO2 at - 60'. The reactions exe complete in a few 
rimtee and produces quantitative$. 
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least several ho&i addition of 
2aas eolid8 in 50-60% yieldg; 
stable even at -20°5. 

oooled Et20 allowed U8 t0 iSOlat0 salt8 
however these salts proved to be rather un- 

A noteworthy feature of the CUR 8pectra of 2a-d at - 60' (see Table ?) is 

the appearance of a single set of '30-aryl 8igkrtheir pO8itiOn8 bei;ng in- 
dicative of the presence of a positively charged center adjacent to the aryl 
re8idue6 . Such a pattern could be accounted for by postulation of a cyclic 
triaryltrithianium 8tIW&.u% A for these CoIppOt~d8, or ascribed t0 aVe~8ging 

due to the rapid degenerate ~librat~~(Scheme 1). At present the former 
alternative seem8 to be more plausible especially in view of the additional 
temperature-variable CHR 8tudiee8. 

Table 1 
CUB-spectra of L 

Salt (~1) W 0-q 13&2,6 '3&3,5 '30-4 

&(C6H5) 124.3 136.7 132.7 136.7 
& (ecHjc,h,) 121.8 136.3 133.3 147.8 
3 (4-01~6h4) 122.0 137.5 132.1 142.3 
a (2,4,6-(GH3)306H2) 123.4 146.4 132.8 148.4 
'Spectra were recorded at 15&S IBs with Brucker W-60 FT spectrometer for 
9.7-0.8 I solutions in CH2G12 at -60°; &(ppm) are given relative to TW 
(external). 

The ability of -to serve a8 S-eryl transfer agents has been establi- 
shed by their reaction8 with cia-cyclooctene (3) and norbornene (4). For both 
alkenes the arylsulfenylation proceeds smoothly even at 40' upon introduction 
of alkene into a solution of (I:? molar ratio). The reaultiq S-aryl 
ESIW8~or&are easily isolated in a free state' bs addition of cooled Et20, 
followed by filtration under argon, additional waehing with ether (to remove 
the trace8 of ArSSAr) end n-per&me and drying in vacua. 

Scheme2 
Yield (%g) m.p.('C> 

/X 85 99-100 

Prior to this 
appeared" . 

The structure 
the result8 of the 

g& 93 68-69 
2 97 72-74 
s98 75-76 

8tudy no reports on the isolation of free S-a@ ESPs have 

of ESI~s~and~hae been aecertained both by BYB data and 
quenching experiments. Thue m spectra of wand 6a 



contain typicalaH-signals of the GE= , 
7 

OH fregment at 4.6-4.7 ppm (as multi- 

plets forLand broadened singlets fo 2". 
OHR studies with ana= (Y =SWg) proved to be difficult due to 

their low solubility. Therefore more soluble ESI*s have been prepared: 5d 

('-wDFG) and norbornene-S-methylepisulfonium salt, 7, (Y-=SbF~)'2. The CHB 

spectral3 of both these compounds contain only fou$~30-signals of cycloalipha. 

tic oarbon8 (for= 77.0, 26.1, 26.2, 28.2; forz: 63.1, 38.8, 25.2, 18.5) as 
should be the case for the plane petrical structure of these FSI's. The 
near-identity of PMR spectra of ESI's with variuus counter-ions (P"=Kl?G, SbCg 
or SbF501-) allows us to consider this conclusion as generally valid for the 
whole set of the prepared ESI's. 

The quenching of all salts 
+ 

and&with (CH3)4W~c-AcOH mixture proceeds 
in a menner usual with other ES1 and produces 1,2-aceto--arylthio-adducts as 
the major products (yields are 88-99% forkand 60-80% fors14. 

This method of alkene arylsulfenylation seems to be of general value. 
Thus it was shown that interaction ofzwith such alkenes as 2,3-dimethyl-2- 
-butene, cyclohexene, I-methylcyclohexene and styrene produces the respective 
S-aryl FSI*s as revealed by their ready conversion into the respective aceto- 
xy-adducts (yields 70-9Oaupon quenw with acetate anion?4s'5. 

We believe that the proposed simplified procedure for the preparation of 
S-eryl EsI's will greatly facilitate the elaboration of synthetically useful 
methods based on the well-documented ability of these compounds' to react as 
"masked" carbonium ion equivalents. Studies along these lines are now in 
progress. 
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4. CHR spectra recorded 30 min after the mixing of the reagents indicated the 
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5. l!o determine the yields of &&end to evaluate their stability the data 
on the yields of the respective S-aryl BSI*s in the reactions with ois- 
-cyolooctene were used. 

6. In CNR spectra of 2&&signals of '30-q are shifted 12-15 pp.m upfield 
while those of I3 C-2,4,6 are shifted 6-S ppm downfield relative to the 
respective 13C-signals in model uuoharged colapouuds (ArSSAr, ArSCB3). 

7. While the formation of cyclic trithian has never been observed and the 
latter was considered to be unlikely formulation for the structure of 
CH3S'(SCH3)2 salt (see ref,3a), reoent ab initio calculations of the mo- 
del reaction (BS)2 + E+ give some support for the feasibility of such 
bridged structure (J.A.Pappas, J.Amer.Chem.Socc, s, 561 (199)). 

8. CHB spectra of 2a 
c;cq 

recorded at -90' show the presence of a double set 
of closely sinvilar 3C-siguals this phenomenon being interpreted as the 
result of the freesing out of syn-anti equilibration i]oA More detailed 
discussion of the observed reversible ohapges will be given in a full 
paper, 

9. All salts are isolated as finely crystalline powders with sharp m.p.*s 
(decoup.). They could be stored unchanged at least for several deys at 

or 0' (for M). Yields are given for the isolated com- 
pounds; satisfactorily analytical date were obtained for all salts. 

10. Up to now only several stable 8-cr13 ESIts have been isolated (e.g.: G.Oa- 
p055i, O.DeLucchi, G.Modena, Tetrahedron I&t,, 2063 (1975); P.BEvpolds, 
LZonuebelt, S.Bakker, B.Y.Kellogg, J.Amer.Ohem.Soot, a 3146 (1974). 

II. PIW spectra were recorded at 100 1182; with Tesla BS 497 epectrometer for 
CD301V solutions at -40' (for w) or (CD5)200 solutions at -95' (for 
w; g(ppm) are given relative to TM3 (internal). The respective sig- 
nals of other protons are also observed in all the spectra. 

12. These salts were prepared using previously described methodsIb and rem 
isolated as analytically pure hygroscopic compounds in 40-5056 yields. 

13. CMB spectra were recorded at 15.0s y&s for CB2012 solutions at +20's 
&(ppm) are given relative to TIC3 (external). 

14. Yields refer to the isolated products. Satisfactory analytiaal data were 
obtained for all adducts. The vicinal position of OAc and S-U grou$e has 
been ascrertained by the appropriate double-irradiation PMB qrimente. 

15. The isolation of S-aryl ES1 in a free state was successful only for 
2+dimetbyl-2-butene (yield S4%, satisfactory analytical data). 
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