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Abstract: Se-Phenyl p-tolueneselenosulfonate (1) undergoes thermal addition to acetylenes to - 

afford P-(phenylseleno)vinyl sulfone adducts 2 in a stereo- and regioselective fashion. - 

We recently reported that Se-phenyl areneselenosulfonates (e.g. 1) add to olefins on - 

heating or at room temperature in the presence of boron trifluoride etherate to give P- 
2 

(phenylseleno) sulfones . Lewis acid-catalyzed additions of 1 to olefins proceed with pre- - 

dominantly Markovnikoff orientation and are stereospecifically anti. An electrophilic addi- 

tion mechanism involving bridged seleniranium ions has been proposed 
2b . In contrast, ther- 

mally initiated additions of 1 afford adducts of opposite regiochemistry and are nonstereo- 

specific. A free radical addition mechanism has been implicated in this case 
2b,3 . 

We now report that 1 adds to acetylenes under thermal conditions to afford P-(phenyl- 

selenojvinyl sulfones 2 4- (eqn. 1). _ 

eqn. 1 

ArSO*SePh + R-CIC-R’ 2 
R\ ,SePh 

,c=c\ 

1 ArSO* R’ 
2 

Ar = p-tolyl 
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The addition of 1 to acetylene produced only one adduct (&), arising from anti addition 

(J*-B = 15.6 Hz) across the triple bond (see Table). The reactions of 1 with terminal acety- 
lenes (entries 2b - 2d) afforded, in each case, -- only one of the four possible stereoisomers 

under the conditions employed'. These results are consistent with a mechanism similar to that 

proposed for the free radical addition of 1 to olefins 
2b,3 

; however, the rate of isomerisation 

of the intermediate vinyl radicals 3 must be slower than the rate of their reaction with 1 to - 

account for the observed stereoselectivity (see Scheme). 

Scheme 

1 4 ArSO,- + .SePh 

ArS02e + H-EC-R + A$‘=‘:R ’ 
1 

--+ 1 + ArSO,. 

2 

When phenylacetylene reacted with 1 in the presence of 5 mole % of the radical initiator 

azobisisobutyronitrile (AIBN), the normally long reaction time of 72 h was reduced to only 

4 h. This is consistent with the free radical mechanism indicated above and provides a syn- 

thetically useful variation of the selenosulfonation process. Attempts to perform the addi- 

tion of 1 to phenylacetylene at room temperature in the presence of boron trifluoride etherate 

have so far been unsuccessful. 

Finally, we note that treatment of 2b with excess m-chloroperbenzoic acid in chloroform - 

at reflux afforded the acetylenic sulfone i6 in 88% yield (eqn. 2). 

eqn. 2 

“\ ,SePh 
= 

FC\ 

m-CPBA 
A' 

ArSO, -CsC- Ph 

AGO, Ph 4 - 
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This result confirms that the addition of 1 to phenylacetylene proceeds with anti orientation7 

Since the elimination of selenoxides occurs stereospecifically syn8, the phenylseleno moiety 

in 2b must be cis to the vinylic hydrogen atom. Furthermore, this experiment suggests that - - 

the selenosulfonation of acetylenes, followed by oxidation - elimination, may offer a simple, 

efficient route to acetylenic sulfones 
9 . 

The synthetic utility of adducts 2 and the selenosulfonation of other unsaturated sys- 

tems is under continued investigation in this laboratory. 

Product R 

2a - HA 

2b Ph - 

2c - -C02Me 

2d - -(CH2)7Me 

2e Ph - 

Tablea 

1 + R-CEC-R/ 2 - 7 

R' Method (Time, h)b Yield (X) Mp ("C) 

HB A (72) 4Lic 107-109 

H B (72) 86 152 
C (4) 93 

H D (96) 70 90-92 

H B (84) 82 oil 

Ph B (72) 52 176-178 

a) All products were characterized by their IR, 
1 
H-NMR and mass spectra; all products gave 

satisfactory combustion analyses and were homogeneous (tic, gc). 

b) A- the reactants were heated in dichloromethane solution at 70‘ in a pressure vessel. 

B- performed at reflux in benzene solution. C- performed at reflux in benzene solution in 

the presence of 5 mole % of AIBN. D- performed at reflux in chloroform solution. 

c) Since an excess of acetylene was used, the yield of 2 is based on 1. - 
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