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Abstract : The Anti-Michaél Sy- substitution of y-bromo-a,B-unsaturated esters Ia-¢ by Li t.butyl

phenylacetate enolate is highly diastereoselective. Asymmetric synthesis can be performed (ee » 95%) using
the enantiomerically pure (1'R,2'S) 2-phenyl cyclohexy! ester Ic.

Although there are some examples of highly stereoselective Sy allylic substitution of chiral v-
substituted o,B-unsaturated esters by organo copper reagents there are, up to our knowledge, no reported
asymmetric induction due to chiral auxiliaries on similar systems. However, STORK and SCHOOFS 2 and
QUINKERT and coworkers 3 have reported asymmetric induction in Se reactions of properly substituted
malonic esters bearing either a chiral leaving group or chiral alkoxy ones.

In our previous studies of the reaction of carbon nucleophiles with tertiary y-bromo-a,p-
unsaturated ester 1a 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 4b,
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It seemed worthy to examine to what extent, such a stereoselective reaction could take place when
changing the bromoester moiety from Me (1a) to t.Bu (1b). In order to perform an asymmetric synthesis,
the use a chiral bromoester 1¢ was also considered. The reaction of t.Bu 4-bromo-4-methylpent-2 enoate
1b with lithiated t.Bu phenylacetate enolate 3 in THE-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 took place, the amount of syn 5 increasing 5. Next to these SNt
products 5, a small amount (8%) of Sy compound 6 could also be characterized. A similar result was
obtained when reacting 1b with the methyl ester analogue 2, although the diastereoselectivity was lower (de

= 80%).
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The reaction of 3 with racemic or enantiomerically pure (1'R,2'S) ¢ was regio- (75%) and
stereoselective (de » 95%) : anti 7* and 7 were obtained by fractionate crystallization (isolated yield 60-
65%). No syn isomer could be detected in the erude reaction mixtures by 13C or by 'H NMR in the
presence of Eu(fod)s. The X-ray structural determination 7 of a single crystal of 7¥ showed the relative
configuration of the four chiral carbon atoms as (2R*,35%,1'R*,2'5*) according to Fig. 1, confirming thus
the previous anti assignment.



Allylic Sy substitution

Fig. 1

When the reaction was run from enantiomerically pure {1'R,2'S) 1¢, a single enantiomer was
obtained (ee » 95%) as indicated by 1H NMR spectroscopy in the presence of Eu-D-3-
heptafluorobutylcamphorate 6. Although the chiral auxiliary could not be recovered by LiOH or LiIOOH
hydrolysis 8, LAH reduction of (2R,35,1'R,2'S) 7 led to (2R,38) diol 9 6 and (1R,25)-2-
phenylcyclohexanol which were separated by column chromatography.

The high asymmetric induction observed in this SN Anti-Michagl process can be interpreted by
attack of the Re face of bromoester Ic, lying under s-cis syn conformation, which has been shown 1o be
the favored conformation of o,B-unsaturated esters 2. Indeed, molecular modeling (Alchemy 2 on IBM PC)
shows that under such a favored conformation, the phenyl ring in (I'R, 2'S) 1¢ was lying over the Si face
of the double bond (Fig. 2).
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Fig. 2

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-Michaél attack of y-bromo-a,f-unsaturated esters

1a-c¢ by phenylacetate enolates can be highly stereoselective when using t.butyl esters ; asymmetric
induction with (1'R,2'S)-2-phenylcyclohexyl ester takes place with » 95%ee.
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