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Summary: A new method for the preparation of S~arylepisulfonium salts has been
developed and several compounds of this type have been isolated.

The most direct route to S-arylepisulfonium ions (S~aryl ESI's) involving
the reaction of alkenes with cationoid reagents formally depicted as arylsulfe-
nium salts Ars8*Y”, .l! has been successfully used for the preparation of vario-
us S-aryl ESI's as the stable solutions1. However the inherent instability of
1. bas precluded their proper identification and made the whole procedure
rather inconvenient,

Here we report: (1) the preparation of a new class of electrophilic re-
agents, aryl-bis(thioaryl)sulfonium salts, ArS*(SAr), Y7, 2/Ar=CcHe (a);
""0550634(1’)‘ 4~ClCH, (c); 2,#,6-(035)306H2(d); I'=8b016 or Sb]?scf'; (i1) the
effective use of these salts for the conversion of alkenes into their respec-
tive S-aryl ESI's and (1ii) the first isolation of several S-aryl ESI's in a
free state.

The preparation of ‘2_8_.:2.' is achieved easily according to the reactiomns
shown in Scheme 1° by mixing of the equimolar quantities of the reagents dis-
solved in caaclz or liquiad 80, at - 60°. The reactions are complete in a few
ni.nuj;es4 and produce 2a-d quantitative]a5 o

Scheme 1
+ - -
a) ArSCl +SbClg (or SbF5) —> ArS(SAr), SbClg (or SF5CI")
2a-d
+ -
b)  3(ArS), + 35hClg —= 2ArS(SAr), Sbllg + SbCly
- 2a-d »
Ar~S. Y Ars-3ar o= aré-sar
Ar~S..Y. 5~Ar SAr B Ar
A

The coloured solution of 2a-d so prepared could be stored at -70° for at
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least several hour55 3 addition of cooled Etao allowed us to isolate salts
2cld as solids in 50-60% y:l.eld:a5 3 however these salts proved to be rather un-—

stable even at -20°7,
A notewaorthy feature of the CMR gpectra of 2a-d at = 60° (see Table 4) is
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the appearance of a single set of 130—&171 signals, their positions being in-
dicative of the presence of a positively charged center adjacent to the aryl
residuee. Such a pattern could be accounted for by postulation of a cyclic
triaryltrithianium structure A for these compounds, or ascribed to averasging
due to the rapid degenerate 'é?uilibration B (Scheme 1). At present the former
alternative seems to be more plausible7 e;;;cially in view of the additional
temperature~variable CMR stu.diese.

i

Table 1

CMR-spectra of %;Q‘
Salt (aryl) c-1 02,6 e-3,5 oy
28 (CgHs) 12403 136,79 132.7 136,7
2b_ (4-CH;CH,) 121.8 13643 133.3 147,8
Z¢ (4-C1C¢H,) 122,0 13745 132.1 142,3
24 (2,4,6~(CHs)5CgH,) 123.4 146 4 132,8 1484

*Spectra were recorded at 15,08 MHz with Brucker WP-60 FT spectrometer for
1().7;0.8 lf)solutiona in CH,Cl, at -60°; § (ppm) are given relative to TMS
external).

The ability of '23_;9_ to serve as S~-aryl transfer agents has been establi-
shed by their reactions with cis-cyclooctene (3) and norbornene (4). For both
alkenes the arylsulfenylation proceeds amoothly even at -60° upon introduction
of alkene into a solution of 2a-d (1:1 molar ratio). The resulting S-aryl
ESI's 2' or ,§. are easily isolated in a free stateg by addition of cooled Etzo,
followed by filtration under argon, additional washing with ether (to remove
the traces of ArSSAr) and n-pentane and drying in vacuo.

Bcheme 2
Tield (%) m.p.(°C)

58 85 99-100
O s @S-Ar Y=5bClg b 9% 108-110
—— Y~ 28 95 97-99
3 5 54 99 115-116

2 2 Y=SbFsCl "B 98 89-on

S - s, 9 68-69

d;l 234 —* d;@ Mar sbelg 6 97 72-7
A L. 64 98 75-76

Prior to this study no reports on the isolation of free S-aryl ESI's have
appeared1 .

The structure of ESI's ~5* and '_6“ has been ascertained both by NMR data and
the results of the gquenching experiments. Thus PMR spectra of 284 and 6b=4



contain typical @H-signals of the CH {3 CH fragment at 4.6-4.7 ppm (as multi-
plets for 5 and broadened singlets £z _ﬁg)"":

CMR studies with Sa-d and 6b-d ¢4 =Sb016) proved to be difficult due to
their low solubility. Therefore more soluble ESI's have been prepared: 2?:.
(I"=BFy) and norbormens-S-methylepisulfonium salt, 7, (¥ =StE5)'2, e CMR
spectraa:15 of both these compounds contain only fourﬁz'c-signals of cycloalipha-
tic carbons (f°r,.52;§ 77.0, 26,1, 26.2, 2B8.23 forlz 63.1, 38.8, 25.2, 18.5) as
should be the case for the plane symmetrical structure of these ESI's. The
near-identity of FPMR spectra of ESI's with various counter-ions (I':BF;, Sbclg
or SbFscl') allows us to consider this conclusion as generally valid for the
whole set of the prepared ESI's.

The quenching of all salts ‘?’and 5, with (035)4N0Ac—AcOH mixture proceeds
in a manner usual with other ESI" and produces 1,2-acetoxy-arylthio-adducts as
the major products (yields are 88-99% for 5 and 60-80% for 6)'".

This method of alkene arylsulfenylation seems to be of general value,
Thus it was shown that interaction of 59.” with such alkenes as 2,3-dimethyl-2-
-butene, cyclohexene, 1-methylcyclohexene and styreme produces the respective
S-aryl ESI's as revealed by thelr ready conversion into the respective aceto-
xy-adducts (yields 70-907%) upon quenching with acetate aniont#115,

We believe that the proposed simplified procedure for the preparation of
S-aryl 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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To determine the yields of ‘23;1 and to evaluate their stability the data
on the ylelds of the respective S-aryl ESI's in the reactions with cis-
~gcyclooctene were used,

In CMR spectra of 2a-d signals of 170-1 are shifted 12-15 ppm upfield
while those of 120-2,4,6 are shifted 6-8 ppm downfield relative to the
respective 13c-aisnals in model uncharged compounds (ArSSAr, ArSGHB).
While the formation of cyclic trithian has never been observed and the
latter was considered to be unlikely formulation for the structure of
GH5S+(SGH3)2 salt (see ref.3a), recent ab initio calculations of the mo-
del reaction (HS), + E* give some support for the feasibility of such
bridged structure (J.A.Pappas, J,Amer.Chem.Soc,, lg'l., 561 (1979)).

CMR spectra of 2a:g recorded at -90° show the presence of & double set
of closely similar 3c-s:l.gmatls this phenomenon being interpreted as the
result of the freezing out of syn-anti equilibration in A.. More detailed
discussion of the observed reversible changes will be given in a full
paper,

All salte are isolated as finely crystalline powders with sharp m.p.'s
(decomp,). They could be stored unchanged at least for several days at
+20° (for za;d;) or 0° (for w. Yields are given for the isolated com-
pounds; satisfactorily analytical date were obtained for all salts,

Up to now only several stable S-OH; ESI's have heen isolated (e.g.: G.0a~
pozzi, O.Delucchi, G.Modena, Tetrahedron Lett., 2063 (1975); P.Raynolds,
Z.Zonnebelt, S.Bakker, R.M.EKellogg, J.Amer,Chem.B0c., 96, 3146 (1974).
PMR spectra were recorded at 100 MHz with Tesla BS 497 spectrometer for
OD;CN solutions at ~40° (for 2&:&) or (CDB)ZOO solutions at -95° (for
gw; 8 (ppm) are given relative to TMS (intermal). The respective sig-
nals of other protons are also observed in all the spectra,

These salts were prepared using previously described methods1b and were
isolated as amalytically pure hygroscopic compounds in 40-50% yields.
CMR spectra were recorded at 15,08 MHz for 032012 solutions at +20°;

-} (ppm) are given relative to TMS (external).

Yields refer to the isolated products. Satisfactory analytical data were
obtained for all adducts. The vicinal position of OAc and S—ar groups has
been ascertained by the sppropriate double-irradiation PMR experiments.
The isolation of S-aryl ESI in a free state was successful only for
2,3-dimethyl-2-butene (yield 84%, satisfactory amalytical data).
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