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The reaction of ortho-di (2) and monochloroacetoxybenz-
aldehyde (1) with/BuOK and/or NaN(SiMesy, under Darzens
conden-sation conditions leads to 2,2-dichloro-3-(2-hydroxy-
phenyl)-3-(2-formylphcnoxy) propionic  acid (3) and 3-
chlorocoumarin (8) depending on number of chlorine atoms in the
starting aldehydes (1, 2).

The Darzens reaction, the classical procedure for the
preparation of glycidic esters by condensation of aldehydes or
ketones with a-chlorocarboxylic esters in the presence of various
bases, has been known since 1892.1 At the present time, Darzens
rcaction is uscd for the synthesis of heterocyclic systems such as
aziridines,2 furans,? lactones,* dioxinesS and so on. We have
been studying the reactions of aldehydes® with active hydrogen
compounds and reported on the Darzens type condensation of
carbonyl compounds with the derivatives of dichloroacetic acid,’
and dichloromethyl ketones.8

It is well known that the monochloromethyl —and
dichloromethyl groups in acctic acid derivatives  play (he main
role in defining the direction of reactions with aldchydes under
Darzens condensation, with the formation of glycidic esters and
a—chloroglycidic ester or  their isomeric 3-chloropropionic acid
derivatives.”8 A question arouse, how will be changed the
dircction of the reaction if mono-  or dichloroacctoxy groups and
an aldehyde group cxist in the same molecule? In order to answer
to this question and as an extension of the previous works,3-
6 wc investigated the behavior of 2-mono- (1) and 2-
dichloroacetoxybenzaldchydes (2) under the conditions of
Darzens condensation.

Treatment of dichloroaceloxy compound (2) with potassium
t-butoxide gave an unusual product, 2,2-dichioro-3-(2-
hydroxyphenyl)-3-(2-formylphenoxy)-propionic  acid  (3) in
68% yield instead of an expected Darzens condensation product
(4)(Scheme 1).
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The mechanism of the formation of 3 can be explained as
shown in Scheme 2. At the first stage, cyclized intermediate 5
would take place. In the case of dichloroacetate 2, the reaction
would give pB-lactone intermediate 6, o-formylphenoxide 7, and
dichloroketene via the transfer of electrons from the intermediate
§ as shown by arrows a and b. The formation of §-lactone 6 is
known in intermolecular Darzens type condensation.*  The
reaction of the phenoxide 7 with the B-lactone 6 would give the
final product 3. The formation of dichloroketene under this
reaction condition was proved by the experiment where the
reaction was carried out in the presence of an cqual quantity of
cyclopentadienc  to  give a cycloaddition  product, 7.7-
dichlorobicyclo [3.2.0Thept-2-en-6-one. 1
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The structure of compound 3 was established by X-ray
structure detcrmination (Figure 1)."!

The X-ray analysis showed that the geomelry and packing of
molccules in crystal ccll are determined by the developed system
of strong intermolecular hvdrogen bonds OH(2)...0(6) 1.79(2)A,
OH(5)...0(16) 2.02(2)A, OH(6)..O(1)  2.06(2)A, which
formed with the participation of solvated motecule of +~BuOH and
inter-molecular  CH(3)...0(2) 2.444(18)A, CH(3)...0(2)
2310(17)A, CH(3)...0(2) 2.41(2)A hydrogen bonds.
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Figure 1. X-ray crystal structure of 2,2-dichloropropionic acid
(3). a) ORTEP view of the molecular structure of 3.

b) Stereoscopic view of the unit cell of 3, with dotted lines
showing hydrogen bonds.

In  contrast to the dichloromethyl derivative 2,
monochlorocarbonyl compound 1 under the same condition leads
to the formation of 3-chlorocoumarin 8.12 The yield of this
reaction dramatically increased (from 54% to 91%) when
NaN(SiMe,), was used instead of ‘BuOK. The formation of 8
can be explained by the mechanism via the prototropic shift of §
and the subsequent dehydroxylation, as shown in Scheme 2.
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