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Absinz& The selected diaikyi dithioethers l,S-dithiocane, 1,4-dithiepane, 1,4-dithione, and 2,6_dithiaheptone are readily 
monoaIkyIoted in nitromethane by tert-butyl tMij7uoromethanesulfonyI-3-hydro~perogproponoate, 4 to give the 
corresponding suifonium salt peresters 2a-c, and 3 in good yieId. Loser j7osh photoIysis of these compounds affords the 
known hue-sulfur, three-electron stabilized cation radicals 24 b, and 5 which were characterized by optical absorption 
spectroscopy. 

The structures and reactions of dialkylsulfide cation radicals have been the subject of 

considerable current experimental and theoretical interest. 1 Despite the numerous reports2‘14 of 

their formation as observed species or presumed intermediates the study of these generally reactive 

species is associated with certain limitations. Thus a method for chemo- and regioselective 

production of these species is lacking. In addition, generation of these species by pulse radiolysis, 

which is one of the most general and useful methods is usually limited to water as solvent. 

Consequently, these studies necessarily involve (R,S A OH,)‘, an adduct of the molecular R,S+. 

cation radical to a single water molecule. 15,16 Formation of “free” sulfur-centered cation radicals or 

species with bonds, between sulfur and some electron-rich center, which are weaker than the bond 

in (R2S A OH,)+ are not observed. Because of the restriction to studies in water there is a paucity of 

information on solvent effects on the structures and reactions of these moieties. 

Our recent” studies on the photodecomposition of sulfonium salt peresters la led to the 

speculation that the sulfur-centered cation radicals R,S” are produced as shown in eq 1. Since 

hu 
R,+SCH(R’)CH(R’)CO,tBu- R,S+ ’ + R’CH = CHR’ + CO, + [tBuO.] (1) 

la, R = R’ = Me 
b, R’ = H 

such photolysis would provide a potentially useful method for generating sulfur-centered cation 

radicals which would complement the previously reported methods this reaction was studied in more 
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detail. In this paper formation of sulfur-centered cation radicals by photodecomposition of 

sulfonium salt peresters lb, t-butyl 3-(S,S-dialkyl) sulfonioperoxypropanoates, is proven and, thereby, 

a potentially general procedure for selective generation of sulfur-centered cation radicals is at hand. 

To prove that sulfur-centered cation radicals are formed on photolysis of sulfonium salt 

peresters lb, compounds Za-c, and 3 were studied, because the stabilized cation radicals expected to 

be produced on photolysis, i.e. 4a-c and 5, respectively have been reported previouslp’&20 and 

characterized spectroscopically. 

/CH2)m\ 

2a, m=n=3 
b, m=3, n=2 
c, m=n=2 

4a, m=n=3 
b, m=3, n=2 
c, m=n=2 

(\I 
MeS +SMe 

\ 
CH2CH2C0$Bu 

3 

5 

To develop a general method for synthesizing sulfonium salt peresters, alkylating agent 6 was 

prepared as shown in eq 2. Treatment of 8 -propio-lactone with tert-butylhydroperoxide in base 

r----l tBuOOH 
CH,CH,OCO ____t HOCH,CH,CO,tBu (cF3s02)20~ CF,SO,CH,CH,CO,tBu (2) 

OH‘ 
6 

affords tert-butyl 3-hydroxypropanoate which was converted to the unstable trifluoromethanesulfo- 

nate 6. In analogy with the work of Vedejs and coworkers,2’*u 6 was expected to alkylate dialkyl 

sulfides, readily. Indeed reaction of 6 with 1,5-dithiocane, 1,4-dithiepane, and 1,4-dithiane 

proceeded smoothly in nitromethane at room temperature to produce sulfonium salt peresters Za-c 

in 70, 94, and 78% yield, respectively, after recrystallization. Alkylation of 2,rSdithiaheptane with 6 

gave sulfonium salt perester 3 but ‘H NMR spectroscopic analysis revealed that a mixture of 3 and 
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the dialkylated product 7 was also formed. The yield of 6 was approximately 80% and that of 7 cu. 

20%. This product could not be purified by recrystallization but the mixture was studied. 

tBuO,CCH,CHz~(Me)(CH,),SiMe)CH,CH,CO,tBu 

7 

Sulfonium salt perester 2a absorbs with a maximum of 230 nm in the UV. Irradiation of this 

salt in acetonitrile with light from a high pressure mercury vapor lamp through a Vycor filter 

resulted in the formation of ethene in 84% yield as analyzed by GC. In addition, ethane, propene, 

methane, and isobutene were formed in 1, 3, 10, and 30% yields, respectively. Methane and ethane 

are the expected products from the decomposition of the tert-butoxy radical.23 Isobutene suggests 

the formation of acid and subsequent acid-catalyzed decomposition of the tert-butyl ester.” After 

irradiation, however, the solution showed no measurable absorption at 412 nm which is the 

reportedZ absorption maximum for 4a in acetonitrile. A solution of 4a in acetonitrile prepared 

following the procedure of Musker and coworkers’9*20 showed absorption maxima at 412= and at 235 

nm as we1l.26 Consequently, cation radical 4a, if formed may photolyze (either directly or via the 

corresponding dication). Indeed irradiation of a solution of 4a in acetonitrile resulted in its 

decomposition.24T27 

To avoid the photolysis of the presumed primary product 4a, laser flash photolysis of 2a was 

studied. The hope was that with flash irradiation over a very short time period sulfonium salt 

perester 2a would photolyze but the light would be off before 4a forms so that the latter would 

survive the irradiation. Flash photolysis of sulfonium salt perester 2a in acetonitrile with an 

approximately 20 ns pulse of 248 nm light from a KrF excimer laser resulted in a solution absorbing 

with 1 max at 405 nm in reasonable agreement with that reported for 4a in acetonitrile (412 nm)19,20,25 

and in water (400 run). ‘* The absorbing species decomposed with a half-life of approximately 8 p s. 

Similar flash photolysis of 2b resulted in a species with an absorption maximum of 460 mn (4b is 

reported” to show a 1 max at 460 nm in water) and a half-life of approximately 5 TV s. Flash 

photolysis of 2c gave a solution with too weak an absorption maximum to be accurately measured. 

However, flash photolysis of 3 provided a transient with an absorption maximum of 440 nm (5 is 

reported” to exhibit an absorption maximum of 440 nm in water) and a half-life of 12 c, s. 

These preliminary results provide strong evidence for the formation of sulfur-centered cation 

radicals on photolysis of sulfonium salt peresters lb as shown in eq 1. Note that the lifetimes for 

the species produced in this way is shorter than those reported previously from the pulse radiolysis 

and chemical oxidation studies in aqueous solution. The reason for this is not known at present but 

could be due to reaction of the sulfur-centered cation radical with the other radical species 

produced in this photolysis. 
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