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Abstrect: The synthesis of enantiomerically pure 4-substimted (1z3E) I-[(R)-p-tolylsul-2-t- 
butykibnethyki~loxy-I,S-butadienes from a&kc P_kztosulfoxides t described. 

Although optically active sulfinyl dienophiles have been shown to give good asymmetric 
induction in Diels-Alder cycloaddition1*2*3, very little has been done with sulfinyl dienes which have 
been used, till now. in racemic form4-7, due to the lack of methods to synthesize the enantiomerically 
pure derivatives. 

However, the good diastensoselectivity reported in the literature4-7 with racemic sulfinyl dienes, 
prompted us to develop good ways to synthesize these molecules in optically active form. 

We recently reported8 a first method to obtain enantiomerically pure 4-alkyl (or 4-a@) (lE, 3E) 
I-p-tolylsulfinyl-1.3~dienes. We describe now the synthesis of enantiomerically pure 4-substituted (12, 
3E)-1-[(R)-p-tolylsulfinyl]-2-t-butyldimethylsilyloxy-1,3-butadienes, the heteroatom on C-2 being of 
considerable interest to prepare highly functionalized ring systems9 and to control the regioselectivity 
of the cycloaddition. 
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Condensation of t+)(R) methyl p-tolylsulfoxidelc to the a. ~-unsaturated esters 1 in presence of 
LDA afforded in good yields the corresponding unsaturated p-ketosulfoxides 2, characterized in 1 H 
NMR by the vinylic proton (around 6 ppm) and the AB pattern for the methylene a to the sulfoxide 
(around 4 ppm). Enolization of the carbonyl group was carried out with LDA and the resulting enolate 
quenched with t-butyldimethylsilyl t&ate to give a 90/10 mixture of (lZ, 3E) and (1E. 3E) dienes 3, 
easily determined by NMR from the vinylic hydrogen a to sulfoxide ( around 5.5 ppm). 
The pure (lZ, 3E) diene 311 was easily obtained by flash chromatography. The stereochemistry was 
attributed by NMR from NOE experiments : irradiation of the vinylic proton H-l lead to a clear NOE 
on H-3. 
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Table I: P_ketosuIfoxides 2 and suffiyldienes 3 

R2 R3 Yield % [olDa Yield %b [alDc 
2 2 (lZ,3E13 (lZ,3E)3 

_______________________________________--______----___..__~~~__~~~~~~~--~----_----------- 

Me Me 65 +241 85 -201* 
Me Et 88 +278 70 -119e 
Ph Me 85 +174 70 -llgf 

a) isolatedyields, bICHCl3, c=l. c) CHC13. d) c=1.8, e) c=O.5,j c=1.3 

It was also attempted to quench the enolate with an alkyl instead a silyl. This was carried out from 
the lithium enolate of the @-ketosulfoxide 2a and trimethyloxonium tetrafluorobotate as a quenching 
agent. The enol ether was obtained in 75% yield as a 84/16 mixture of (1Z. 3E/lE,3E) isomeric dienes 
4, determined by NMR from the vinylic proton H-l (5.5 ppm in the ZE isomer and 5.4 in the EE) and 
from the methoxy group (3.9 and 3.6 ppm respectively). 

However the separation of these two isomers was impossible by chromatography. 

Acknowledgments : We thank dimcci6n general de Investigaci6n Cientifica y Tecnica and CNRS for 
financial support and the Ministerio de Educaci6n y Ciencia for a scholarship to A.A. 

REFERENCES 

1) 
2) 
3) 

Maignan, C. ; Guessous. A. ; Rouessac, F. ; Tetrahedron Let?.. 25.1727-1730 (1984) 
Carretio, M.C.. Garcia Ruano. J.L., A. Urban0 ; Tetrahedron L&f., 30,4003-4006, (1989). 
Arai, Y., M. Matsui, T.Koizumi, M. Shire ; J. Org. Chem., 56, 1983-1985 (1991) and references 
cited therein. 

4) 
5) 
6) 
7) 
8) 

Evans, D.A. ; Bryan, C.A. ; Sins, C.L. ;J. Am. Chem. Sot. 94,2891-2892 (1972). 
Overman, L.E. ; Petty, C.B.; Ban, T. ; Huang, G.T. ;J. Am. Chem. Sot. 105.6335-6337 (1983). 
Posner. G.H. ; Harrison, W. ; J. Chem. Sot. Chem. Comm. 1786-1787 (1985). 
Fischer, M.J. ; Overman, L.E. ;J. Org. Chem. 53.2630-2635 (1988). 
Solladie, G. ; Ruiz, P. ; Colobert, F. ; Carreiio, M.C. ; Garcia-Ruano, J.L. ; Synthesis 1011-1012 
(1991). 

9) Petrzilka, H. ; Grayson, J.I. ; Synrhesis, 753-786 (1984) 
10) Solladie, G., Hutt, J. ; Gin&in, A. ; Synrhesk 173 (1987). 
11) Typical exemple of lH NMR of sulfinyl diene: lZ,3E 3a (200 MHz,CDC13): 6 : 0.3 and 0.4 (2s 

6H, Me$i). 1.1 (s. 9H. t-BuSi). 1.8 (dd, J=7 Hz, 3H. CH3). 2.4 (s, 3H, CH3-Ar), 5.6 (s,lH, H-2), 
5.9 (qd. lH, H-4, J4,5=15 Hz, J4,6=lHz), 6.1 (qd. lH, H-5, J5,6=7 Hz, J5+,=15 Hz), 7.5-7.3 
(AA’BB’. 4H, J=8 Hz, atom.). 

(Received in France 16 April 1992) 


