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Abstract : The reaction of organocuprate reagents R'2Cu(CN)Liy.BF 3 with y-bromo
conjugated N-acyl sultams derived from camphor gave, with high regio- and
stereoselectivity, compounds arising from a SN’ allylic substitution. Reductive removal of
the chiral auxiliary furnished o-substituted f,y-unsaturated alcohols of excellent
enantiomeric purity.

The introduction of 2 new asymmetric centre at the a-position of a carbonyl group is a useful reaction in
organic synthesis which has been intensively investigated these last few years. Most of the reported efficient
methods consist of the alkylation of chiral metal enolates (1.2). However highly diastereoselective
oa-alkylations, via 1,3-chirality transfer, of optically active y-mesyloxy-a.g-enoates (3:4) or of cyclic sulfites
and carbonates of y,5-dihydroxy-o.p-unsaturated esters (5), have been recently developed, using cuprate
reagents. We have recently shown that highly regioselective SN' substitutions can be realized by reaction of
organocopper reagents R'2Cu(CN)Li2.BF3 with v-bromo-a,B-unsaturated esters, leading to the introduction
of a nucleophilic substituent at the a-position of the ester group (6). We report here the first examples of the
enantioselective version of such SN’ reactions in which the asymmetric induction is due to a chiral auxiliary(7).
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First we explored the enantioselective allylic substitution of y-bromo-o,B-unsaturated esters derived
from the chiral alcohols 1 or 2. However, although the regioselectivity was excellent (no compound arising
from 1,4-addition or SN allylic substitution could be detected), the diastereofacial selectivities observed during
the approach of the cuprate reagents were only poor to fair (de = 30 to 75%). In order to achieve higher
enantioselectivities we next tried as the chiral auxiliary, Oppolzer's chiral sultam 3, derived from D-camphor-
sulfonic acid 8.9,
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Deprotonation of D-camphor sultam 3 with NaH and subsequent acylation with 2-methyl-3-pentenoic
acid chloride gave the conjugated N-acyl sultam 4 (80%, mp 161°C) which was brominated by N-
bromosuccinimide to afford the allylic bromo compound § (80% after recrystallization, mp 146°C).
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The products obtained by reaction of the y-bromo conjugated acyl sultam § with the cuprate
R'2Cu(CN)Li; in the presence of a Lewis acid are gathered in Table 1. In all cases highly regioselective and
diastereoselective substitutions o to the carbonyl group were observed since no other regioisomer or
diastereomer could be detected by 1H NMR spectroscopy. Reduction of the substituted products 6 by lithium
aluminum hydride gave rise to the optically active B,y-unsaturated alcohols 7 with regeneration of the chiral
sultam 3. The excellent diastereofacial selectivities (de > 95%) of the SN' allylic substitutions have been
confirmed by the excellent enantiomeric purities found for the alcohols 7.
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Table 1. Synthesis of optically active 2-substituted-4-methyl-3-pentenols 7
Diastereoselective SN’ allylic substitution Reduction
Reagent Product Yield%® | Product Yield%® ec%b)  absolute
configuration

MesCu(CN)Liz.BF3 © 6a (R = CH3) 88 7a 80 98 R
BuyCu(CN)Li2.BF3 6b (R =nBu) 96 7b 85 98 R
BusCu(CN)Liy, EtAICly 6b 82 7b 85 98 R
(CH2=CH);Cu(CN)Li2.BF3 6¢c R =vinyl) 72 Tc 73 9 R
PhyCu(CN)Liy.BF3 6d (R = Ph) 90 7d 83 95 )

) Yields are given for pare compounds isolated by column chromatography on silica gel.
b) Enantiomeric excesses have been desemmined by gas chromatography using a capillary chiral cyclodextrin B column,
€) A similar n-face differenciation was observed using two equivalents of BF3.Et0.

The (R) absolute configuration of 7a and 7b have been assigned by comparison (retention times on
chromatography and signs of optical rotation) with the same alcohols obtained by the methodology of
Evans (10} starting from R-(+)-4-benzyl-2-oxazolidinone (11), However although this methology gave 7a with
a good yield and excellent enantiomeric purity (ee = 98%), it was impossible to obtain 7b directly since we
were unable to alkylate 8 with the unreactive butyl iodide. The (R)-alcohol 7b has been obtained by the
following sequence of reactions :
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The absolute configurations of 7c and 7d have been attributed by analogy considering both the sign
of the optical rotations and the mode of formation.

In order to rationalize the observed asymmetric induction, we assumed two preferred transition states,
depending on the Lewis acid used, A (EtAlClz) or B (BF3), both involving a "syn" conformation for
$O/C=0. The transition state A is stabilized by chelation with the Lewis acid (12) and the transition state B is
preferred to C in order to avoid a steric repulsion betweeen the SO group and substituents of the quaternary
+C atom {13), Addition of the organocopper reagent takes place from the less hindered face of the double bond
(bottom side attack).
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In conclusion, we have shown that highly diastereoselective SN' allylic substitutions of y-bromo-a,B-

unsaturated carbonyl compounds can be induced by Oppolzer's chiral auxiliaries. The generalisation and
applications of this reaction are currently underway in our laboratory.
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