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Abstract: P-(Phenylseleno)vinyl sulfones are readily available from the selenosulfonation 
of acetylenes and undergo efficient, stereoselective substitution of the phenylseleno moiety 
by the alkyl group of alkyl (phenylseleno)cuprates. 

The free-radical additions of Se-phenyl p-tolueneselenosulfonate (l)l to terminal or - 

disubstituted acetylenes afford P-(phenylselenojvinyl sulfones 2 in generally excellent 

yield and in a highly regio- and stereoselective fashion 
2,3 - , as shown below. These compounds 

can in turn be converted to other useful products such as acetylenic 
2a,2b,3 

or allenic2c 

sulfones, P-keto sulfones 
2b 

and derivatives of the latter 
2b . 

RC=CH 

or + ArSO$ePh 

RC=CR 
I 

(Ar= p-tolyl) 

We now describe the reactions of adducts 

AIBN 

n PhS?=+"' 

2 

2 with organocuprate reagents 495 - , which effect 

the stereoselective substitution of the phenylseleno moiety by the cuprate alkyl group. This 

process thus permits the efficient conversion of an acetylene to a vinyl sulfone 3 of fixed - 

geometry, via the corresponding selenosulfonation adduct 2. Vinyl sulfones 3 are themselves - _ 

of value in Diels-Alder reactions, as Michael acceptors and in other applications 
6 . Further- 

more, it has been previously demonstrated that vinyl sulfones can be reductively desulfonyl- 
7 

ated to olefins , in some cases stereoselectively 
7a,7b . Consequently, the overa11 alkylation 

of acetylenes in the 2-position is achieved by the sequence of selenosulfonation, treatment 

with the appropriate organocuprate, and desulfonylation as shown below. This is particularly 
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expedient as it is generally less facile to introduce alkyl substituents into the 2-position 

than at the terminus of 1-alkynes. 

RCZH 1 R‘CuXLi 
or -2- 

RCrCR - 

l??$r desulfonylatet d#H,R, 

3 

Our preliminary experiments commenced with a comparison of the reactions of various 

methyl cuprate reagents with adduct 2a (R=H). The results appear in Table 1. With - 

Me2CuLi, the desired vinyl sulfone 3a reacted further by conjugate addition to produce the - 

saturated sulfone 4 as a byproduct. - In order to suppress the formation of 4, we examined 

the use of the mixed cuprates MeCu(CN)Li and MeCu(SPh)Li. The cyanocuprate afforded a 

reasonable yield of _, but failed to convert substituted adducts 2 (where R#H) to their - 

corresponding vinyl sulfones 3. Interestingly, the thiocuprate preferentially transferred - 

the PhS group'. 

The erratic nature of the results obtained with the above conventional cuprates prometed 

us to investigate the use of reagents of general structure dCu(SePh)Li', which to our know- 

ledge have not been previously reported. These species are readily generated in situ when 

Cu(SePh) 
10 

is treated with an equimolar amount of the required alkyllithium in THF at 0' for 

15-30 min. We were gratified to obtain 3a in 90% yield, unaccompanied by 4, from the reaction - 

of MeCu(SePh)Li with 2a. - 

Table 1 

H 

Reactions of 
H 

S02Ar 
with Organocuprates 

PhSe H 
2a - 

Organocuprate 
(equivalents) Conditions Products (X Yield) 

Me2CuLi Oo, Et20, 2 h 

(1.1) 

M~)=(;2Ar(6g%) + @pso2Ar(20%) 

3a 4 - - 

MeCu(CN)Li -23", THF, 2.5 h 3a (74%) - 
(1.2) 

MeCu(SPh)Li -23", THF, 1 h 

S02Ar 

(55%) + 3a (31%) - 
(1.2) PhS H 

MeCu(SePh)Li O", THF, 2 h 

(1.2) 

3a (90%) - 
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The reactions of other alkyl (phenylseleno)cuprates with severa1 mono- and disubstituted 

adducts 2 also proved successful and the results are summarized in Table 2. The method is 
- 

applicable to relatively hindered systems, where the presente of HMPA is beneficial. Conju- 

gate addition to the products 3 was not observed even with excess reagent and prolonged reac- - 

tion times. The selenocuprates are stable enough to use at room temperature. In each case 

the products were isolated as pure geometrical isomers , presumably with retention of confi- 

11 
guration at the vinylic carbon atom . Workup consistedof treatment with aqueous NH4C1, 

filtration through Celite and chromatography on silica-gel 
12 

. One instance of anomalous beha- 

viour was observed with adduct 2e (Table 2), which underwent elimination of the selenosulfo- - 

nate 1 to provide phenylacetylene as the principal product. - 

Table 

Reactions of P-(Phenylseleno)vinyl 

Starting 
material 

phS~x;2Ar 

2a - 

nC8H17 

+( 

S02Ar 

PhSe H 
2b - 

nB 

Ik 

S02Ar 

PhSe nBu 
2c - 

Me3Si 

x 

S02Ar 

PhSe H 
2d - 

ph;lH;2Ar 

2e - 

Product 

Sulfones 2 with RCu(SePh)Li 

Selenocuprate 
d 

RX02,, 

nBu#so2Ar 
R' nBu 

Me3Si S02Ar 

a H 

PhC=CHd 

Me 1.2 OO, 2h 
n-Bu 1.2 Oo, 0.5h 
t-Bu 2.5 RT, 3h 

Me 
n-Bu 

1.2 0", 3h 
1.2 Oo, 2h 

Me 2.6 
n-Bu 2.6 
sec-Bu 2.5 

RT, 20h 
RT, 19h 
RT, 16hC 

Me 2.6 RT, 17h 

n-Bu 2.6 RT, 14h 

equivs. Conditionsa Yieldb (X) 

90% 
75% 
84% 

86% 
62% 

92% 
80% 
76% 

56% 

76%e 

a) Al1 reactions "ere performed in THF solution; RT=room temperature. b) Isolated 
yield unless otherwise indicated. Al1 products were identified by their IR, NMR and 
mass spectra; yields refer to products of >97% purity (GC). Al1 new compounds gave 
satisfactory elemental analyses. c) HMPA (ca. 10%) was added to the reaction mixture. 
d) This was also the principal product with Me2CuLi. e) Determined by GC analysis 
with an interna1 standard. 
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Cu(SePh) (1.2 mmol) in 3 mL of dry EF under N2 at 0". After 15 min, adduct 2b (1.0 
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The reaction was quenched with NH4C1 solution, the mixture was diluted with ether, fil- 
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