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REARRANGEMENT OF o-ACYLOXYACETATES INTO 2-HYDROXY-3-KETOESTERS

S.D. Lee, T.H. Chan* and K.S. Kwon
Department of Chemistry
McGill University, Montreal, Quebec
Canada, H3A 2Ké6.

Abstract: a—BAcyloxyacetates rearrange under LDA conditions to give 2-hydroxy-3-
ketoesters. The corresponding trimethylsilyl- or acetyl derivatives

can be obtained by quenching the reaction mixture with Me;SiCl or
Ac,0O.
2

The Darzens reactionl’2 is the condensation of an halo ester with an
aldehyde (or ketone) in the presence of base to give glycidic ester. We wish to
report the condensation of an halo ester with a carboxylic acid, followed by
rearrangement of the resultant a-acyloxyacetate under basic conditions to give a
2~hydroxy-3-ketoester or its derivatives, as illustrated in scheme 1. The

overall scheme provides a method for the formation of C-C bond from

Br (o] H
1 2

as R=C2H5, b: R=C5H11—, e: R=Ph~- Scheme 1
Ccs R=c—C6H11— d: R=C3H7%H—
CH

3
carboxylic acid, as well as a general method for the synthesis of 2-

functionalized B-~ketoesters.

The first step in Scheme 1 is readily achieved by the treatment of
carboxylic acid with ethyl bromoacetate and anhydrous potassium carbonate in
refluxing acetone3. A number of ethyl «—acyloxyacetates (%) have been prepared4
{Table 1) in good yields.

When compound } was treated with 2 equivalents of lithium diisopropylamide
(LDA) in THF at 0° for 30 mins. and the mixture was quenched with 0.1N HCl,5 the
product was found to be ethyl 2-hydroxy-3-ketoesters (2) in 52-65% isolated
yield after flash chromatography.6 The structure of 2 was evident from the
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spectroscopic data. The presence of OH was deduced from the exchangeable H in
lH nmr and the broad bands between ~3620, and ~3250 cm_l in the ir. Absorption
bands at 1725 as well as ~1750 cm-l indicate the presence of both keto and ester
carbonyl groups.

If the reaction mixture, after treatment with LDA at 0°, was quenched with
trimethylchlorosilane, the 2,3-bis-(trimethylsiloxy)-a, p-unsaturated ester 3 was
obtained. The structure of % has been confirmed by desilylation to 2 upon
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treatment with dilute HCl solution in THF.7

When the mixture was quenched with acetic anhydride, the correspond 2-
acetoxy-ketoester (f) or the 2,3-diacetoxy-a,B-unsaturated ester (3) were
obtained, depending on the amount of acetic anhydride used.

From the above investigation, one might postulate the mechanism of the

rearrangement process to be as follows:
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The overall result of scheme 1 is equivalent to the acylation of the
carbanion of a-hydroxyester? by a carboxylic acid, a transformation otherwise

difficult to achieve.
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Table l: Rearrangement of a-acyloxyacetate to 2-substituted-3-ketoesters

a~-Acyloxyacetate Reaction Conditions Product Structure % yield
Used isolated
\io,\(ost LDA/0° /H* 2a 573
LDA/0° /TMSC1 3a 87%
1a 4a
. LDA/0°/1Ac 0 4 35%
i Et LDA/O°/H Eb 52%
CSHH O
LDA/0°/TMSC1 3b 65%
1b
- LDA/0° /Ac ,0 4b 45%
N 2¢
LDA/0°/H -
OFt /0°/ 65%
o/‘\g/
c
LDA/0°/TMSC1 3 50%
LDA/0°/Ac,0 4c 67%
1¢ -
LDA/0°/2Ac ,0 5¢ 59%
2d
(/\(OEt LDA/0° /ut - 65%
3d
LDA/0°/TMSC1 - 62%
1d LDA/0°/1Ac ,0 4d 65%
LDA/0°/2Ac ,0 5d 62%

OEt
PhAo’\E LHMDS/0°/2Ac ,0 5e 63%
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