
Ew&edron:Asymmeny Vol. 2 No. 11, pp. 1107.1110,199l 
Printed inGreat Britain 

09574166/91$3.00+.00 
Pcrgamon Press plc 

DIASTEREO- AND ENANTIOSELECTIVE ALLYLIC SN’ SUBSTITUTION BY 

PHENYLACETIC ESTERS ENOLATES. 

Anne-Fran$oise SEWN*, Jacqueline SEYDBN-PBNNB* and Kamal BOUBE~UR** 

* Labratoire des C&ocycles ass&& au C.N.R.S., I.C.M.O.. Bat. 420. Universiti de Paris-Sud, 91405 ORSAY (France) 

** Laboratoire de Physique des Solides associb au C.N.R.S., Universiti de Paris-Sud, 91405 ORSAY (Fmcc) 

(Received 7 October 1991) 

Abstract : The Anti-Michagl SW s~b~ti~tion of ~bromo-a,~-unsaturated esters la-c by Li t.butyl 
phenylacetate enolate is highly diustereoselective. Asymmetric synthesis con be perjormed (ee ) 95%) using 
the enantiomerically pure (I’R.25) Z-phenyl cyclohexyl ester le. 

Al~ou~h there are some examples of highly stereoselective SN’ allylic subsdtudon of chiral y- 

substituted u&unsaturated esters by organ0 copper reagents there are, up to our knowledge, no reported 

asymmetric induction due to chiral auxiliaries on similar systems. However, STORK and SCHQQFS 2 and 

QUINKBRT and coworkers 3 have reported asymmetric induction in Sc~ reactions of properly substituted 

malonic esters bearing either a chiral leaving group or chits1 alkoxy ones. 

In our previous studies of the reaction of carbon nucleophiles with tertiary y-bromo-a$- 

unsaturated ester la 4, we observed that, at low temperature, the reaction of Li methyl phenylacetate enolate 

2 in THF-HMPA was regioselective but poorly stereoselective ; however when using the t.butyl ester 

analogue 3, the reaction was regio- and stereoselective, the anti isomer 4 being predominantly formed at 

low temperature 4. 
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It seemed worthy to examine to what extent, such a stereoselective reaction could take place when 

changing the bromuester moiety from Me (la) to t.Bu (lb). In order to perform an ~~rne~c synthesis, 

the use a chiral bromoester Ic was also considered. The reaction of t.Bu ~bmmo-4-~thy~~nt-2 enoate 

lb with lithiated t.Bu phenylacetate enolate 3 in THF-HMPA was regio- and stereoselective, anti 5 being 

predominantly obtained (de = 92%) provided that it was run under kinetic control, i.e. below -40°C as. at 

higher temperature, some epimerization taok place, the amount of syn 5 increasing 5. Next to these SN~ 

products 5, a small amount (8%) of SN compound 6 could also be characterized. A similar result was 

obtained when reacting lb with the methyl ester analogae 2, although the ~~ter~~l~ti~ty was lower (de 

= 80%). 
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The reaction of 3 with racemic or enantiomerically pure (1’RJS) lc was regio- (75%) and 

stereoselective (de )/ 95%) : anti 7* and 7 were obtained by fractionate crystallization (isolated yield tie- 

65%). No syn isomer could be detected in the crude reaction mixtures by 13C or by 1H NMR in the 

presence of Eu(fcd)3. The X-ray structural dete~ation 7 of a single crysta1 of 7* showed the relative 

configuration of the four chirai carbon atoms as (2R*,3S*,1’R*JS*) according to Fig. 1, confuming thus 

the previous anti assignment. 
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Fig. 1 

When the reaction was run from enantiomericaliy pure fl’R,‘Z’S) lc, a single enantiomer was 

obtained (ee z 95%) as indicated by rH NMR spectroscopy in the presence of Eu-D-3- 

hep~uorobu~lc~phorate 6 Although the chiral auxiliary could not be recovered by LiOH or LiOOH 

hydrolysis a, LAW reduction of (ZR,3S,l’R,2’S) 7 led to (2R,3S) diol 9 6 and (lR,2S)-2- 

phenylcyclohexanol which were separated by column chromatography. 
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The high asymmetric induction observed in this SW Anti-MichaEl process can be interpreted by 

attack of the Re face of bromoester fc, lying under s-cis syn conformation, which has been shown to be 

the favored confo~a~~ of a,~-un~tumt~ esters 9. Indeed, molecular modeling (Alchemy 2 on IBM PC) 

shows that under such a favored conformation, the phenyl ring in (l’R, 2’S) lc was lying over the Si face 

of the double bond (Fig. 2). 
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However, the attack of the quaternary bromine substituted carbon seemed less hindered : indeed, 8 

was obtained in 8% yield by column chromatography as a 1: 1 mixture of stereoisomers. 

In conclusion, it has been shown that the Anti-Micha&l attack of y-bromo-a&unsaturated esters 

la-c by phenylacetate enolates can be highly stereoselective when using t.butyl esters ; asymmetric 

induction with (l’R,2’S)-2-phenylcyclohexyl ester takes place with >/ 95%ee. 
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