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Abstraetz Ally1 sulfones can be conjugated to furnish vinyl sulfones via ally1 silanc inte4mediate& The 
stereoselectivity observed in the pmtodesilylation step provides a new method for aereaelective preparation of(E)- 
di- and uisubstituted vinyl sulfones. 

Vinyl sulfones have enjoyed extensive application in organic synthesis due to the reactivity imparted to 

the alkene by the phenylsulfonyl group. 2 Vinyl sulfones are excellent substtates for Michael additions.3a 

cycloaddition reactions.4 and elimination reactions. 5 In addition, methods have also heen developed for the 

reductive removal of the sulfone moiety6 which constitute new strategies for stereospecific alkene synthesis. 

The aforementioned methodology relies upon efficient and stereoselective construction of the precursor 

vinyl sulfones, and numemus strategies have been developed in this Egani.2 In principle , one particularly 

attractive approach to vinyl sulfones would involve simple conjugation of the readily available (vida i&z) ally1 

sulfones. However, this isomerlzation is fawned in only a few systems 7a-C since the ~~unsatuked sulfones 

are usually thermodynamically more stable than the coresponding a$unsahuated isomers.7 For example, 

A/ PhSO2 
J= A/ 

bBuOH 
PhS02 PhS02 

“f 
= PhS02 

kBuOK 
t-BuOH ‘“( 

1 2. 3 tBuOK 
4 

while Meyers has shown that the base-catalyzed equilibration (t-BuOK, t-BuOH. 25oC) of ally1 sulfone 1 

affords only the vinyl sulfone 2, equilibration of the structurally isomeric ally1 sulfone 3 provides a more typical 

70~30 mixture favoring the ally1 sulfone 3 7a. However. a kinetically controlled isomerlzation would thwart this 

unfavorable thermodynamic preference. We report herein a stemselective two-step protocol which constitutes 

a solution to this problem. 
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The general strategy for conversion of ally1 sulfones 5 to vinyl sulfones 7 is outlined in Scheme I and the 

various examples that have been examined are collected in Table I. The anions derived from ally1 sulfones 5 

undergo smooth silylation exclusively on the carbon adjacent to the phenylsulfonyl group. The resulting ally1 

silanes 6 are then subjecmd to camfully controlkd protodesilylatian~reactioneaaions using either triflic acid 

Schema I 

1. BuLi 

Fl* - 2. Me3SiCI 

HX 

Iv - 

5 6 7 

or p-toluenesulfonic acid (1 equiv) in tokene or benzene, nspcctively, to afford the desimd vinyl sulfone 7. 

The reaction is quenched (sat. NaHCO$ immediately upon disappearance of the ally1 silane 6 (TLC). 

Extended reaction periods and/or the use of CH2Clz as solvent for these reactions gave, in some instances, 

deconjugated products and inferior E/Z ratios which presumably arose by subsequent acid catalyzed 

equilibration processes. 

The protodesilylation reactions also proceed with high stereoselectivity as well as regiosekctivity. In all 
cases where stereoisomers are possible (entries a,cle,h) the E stereoisomer is the major, if not exclusive, 

product.9 The stereochemical outcome of these protodesilylation reactions is consistent with the explanation 

provided for other ekctmphilic substitution reactions of ally1 silanesg (Scheme II). Thus, the ekcttophik 

Scheme II 

3 - Me3SiX R3 

- PhS02 

(Me) (Me) 

C 

(pmton) usually approaches the alkene from the face opposite the large ektmpositive silyl group in the 

preferred conformer A wherein the smallest allylic substituent (hydrogen or methyl) is eclipsing the double 

bond. “Least motion” bond rotation leads to intermediate cation B which is hyperamjugatively stabilized and 

thus pmvides a low energy pa&way for loss of the silyl group, lltsulting in the E gametry BS &picted in C. 

In conclusion, it is now well appreciated that a trimethyisilyl moiety can serve in the capacity of a 

surrogate proton. In this case, promdesilyhxion reactions of a-phenylsulfonyl ally1 silanes facilitates the 

stereoselective conjugation of p,y-unsaturated sulfones to afford the respective vinyl sulfones virtually free of 

isomeric contaminants. 
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Table I. Conjugation of j3,y-Unsaturated Sulfones by Protodesilylation of Ally1 Silanes 
Entry p.TUnsaturated Yield Ally1 Silaneb Yield Conditbnsc Vinylsulfone Yield Patio 

Sulfonea .N % Acid, Temp. Time % EP 

?J+3!J 

a. PhS0.J N 82 PhSO*h 96 

SiMe!J 

b. 

Ph=Z 
^f 

85 phs4 

“f 

88 

SiMes 
C. 

PhS02M 84 PhSOs&+’ 77 

SiMes 

d’ PhSOsT 78 PhSOs+ 85 

SiMq 

8. 
L PhS02 a4d 

SiMes 

f. PhSOs 
x, 

g- pMo2q pz:q g6 

d 

TfOH, 27oC, 12h 

TsOH, 6o°C, 12h 

TfOH, 27oC, 12h 

TfOH, -30°C 3h 

TsOH, 70°C, 24h 

TsOH, 55’C, 12h 

TsOH, 7O’C. 12h 

h’ PhS02+ PhS:&‘r+ow TfOH, -10°C 1 h 

PhS4/1/ 92 93:7 

PhSO2 
^f 

84 

PhS02_ 94 loo:o 

PhS& ’ 
^r 

95 9O:lO 

la/ PhSO2 92 loo:o 

PhS02 
‘u 

98 

PhSO 

‘Prepared from the corrasponding allylit haikb and sodium banzenasulffnate in DMF. “1 .l qufv nRtLi, 0°C THF 

10 min; 2 equiv chbrotrfmethylsilane, -78’C. CProtodesifylatbn was performed using p-toluenasulfonb acb or 
triflb a&f (1 aqufv) in benzene or toluene, respectively. dPrepared by methylatlng the corresponding a-trimeth- 
ylsilylsulfone (1 .l ecfuiv Buti, O’C, THF, 30 min; 3 equiv CH& -78’C to R.T.). VieId for three steps (phenylsul- 
fonylatbn of the corresponding bromfde, silylatbn, and protodesllylatbn). 
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The stereochemical assignments of the vinyl sulfones are based on the diagnostic resonances in the lH 
NMR spectra, in particular, resonances at 8 2.13 and 8 1.87 for the methyl protoms syn and anti to the 
phenylsulfonyl group, respectively. All new compounds reported herein exhibit satisfactory spectral (IR, 
NMR), analytical and/or high resolution mass spectral characteristics. 
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