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Summary: Lithium perchlorate-accelerated ene-type reaction of an "activa- 

ted sulfoxide" with non-activated trisubstituted olefin to give res- 

pective allylsulfonium salt and counter-ion dependent (1,2)- vs. - 

[3,2]rearrangement of the ylide generated from this salt are discussed. 

"Activated sulfoxides" 1,2 belong to a category of weak electrophiles 

which can react with some (cyclo)aliphatic or (hetero)aromatic C-nucleophi- 

leslv3 as well as with cyclopentadienes and (benzo)fulvenes 
4 

to afford respec- 

tive sulfonium salts. Here we demonstrate the possibility to involve O-acyla- 

ted sulfonium cations into an ene-type reaction with non-activated olefins 

and discuss some unique properties of the compounds thus obtained. 

Treatment of geranyl acetate (1) with the reagent 2 /produced in situ 

from Me2S0 and (CF3C0j20, 3 mol equiv. each? in CH2C12 at -1OOC for 7h yields 

ca. 90% of the sulfonium salt 2a 
5 

- _- Its formation can be explained within 

AdE-type ligand exchange process between 2 and 1 via an intermediate bis- -- 

cation 4 at a key step (Scheme 1). From this viewpoint, it was reasonable to 
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expect, in our case, a promotive effect of LiC104 found for related electro- 

philic reactions. 6 In fact, treatment of _1. with 1:l mixture of the reagent 1 

and LiClO 4 (1.2 mol equiv. each) in CH Cl 

tally to the perchlorate salt 2b 5,7.2 2 
at -1OOC for lh leads regiospecifi- 

- in the same isolated yield. 

Inspection of PMR spectra of the total reaction product revealed in both 

cases that the ene process leading to 2a,b is accompanied by a cationic -- 

cyclization of the incipient intermediate 4 into cyclogeranyl derivatives g,b 

in up to 10% yield. This conclusion follows from the integral intensity of 

additional, cf 
7 

_- t singlet signals at ~~1.0-1.3 ppm attributed to gem-dimethyl 

group protons of 5 and was confirmed by its conversion to safranol (vide 

infra). 

Synthetically most promising reactions of allylsulfonium salts generally 

involve Stevens and/or [3,2]sigmatropic rearrangements of respective sulfur 

ylides, cf. 8,9 - The latter were generated in our case under the action of MeONa 

(3 mol equiv.) in boiling MeOH (3hJ.l' 

Under these conditions, the trifluoroacetates 2a/5a-O95:5 unexpectedly -- 

furnished in 60% yield the branched homoallylic sulfide 5 5'11 (Scheme 2) con- 

taminated 
12 

with the traces of its regioisomer 1 and 55% of (?)-safranol 

(8) 5'13 - 1 the latter being readily separable by flash chromatography on silica 

gel. Surprisingly, the perchlorates 2b/5b "9:l under the same conditions -- 

yielded (70%) ca. 93:7 mixture of 7 
5,14 12 

- - and 8 containing 45% of 5. 

The occurence of t3,2] reaction of 2b derived ylide to 1 corresponds to - 

the usual pattern of allylic S-ylides rearrangement. On the contrary, Stevens 

reaction of the, formally, the same ylide (route 2a-5) looks puzzling in - 

view of the thermodynamic preponderance of @,2]- over (1,2)shift well docu- 

mented for aliphatic allylsulfonium ylides. 8,9 The opposite has been observed 

mainly in those cases where steric and/or conformational factors prevent the 

formation of a five-centered 6X-electronic transition state like 9 _. "15 The 

absence of such peculiarities for 2a forced us to depict its transformation - 
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as a process involving an intermediacy of generated from the starting tight 

ion pair carbanion 10 (or tetracoordinated d-sulfurane species formed due to - 

interaction with nucleophilic trifluoroacetate counter-ion). Homolytic dis- 

sociation of the C-S bond in 10 followed by cage-recombination of the stabi- 

lized radical pair, cf. 
8,9 - 

-, would lead finally to the Stevens rearrangement 

product 5. 

Preliminary data demonstrate that the reactions of other trisubstituted 

olefins (Z-methylpentene-2, neryl, linalyl, and citronellyl acetates) with 

sulfoxides /Me2SO, (CH2)4S0, PhSOMe/ and transformations of the respective 

allylsulfonium salts follow the regularities found for the pair l_/Me2SO. 
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