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Mechanism of the Darzens Condensation.
Isolation of Two Aldol Intermediates

Sir:

It is generally believed“? that a Darzens con-
densation, 1. e., the oxirane-yielding base-catalyzed
reaction of a carbonyl compound and a halogeno-
methylene substance, occurs via aldol addition inter-

mediates.
base

RszCIIX + O:CR3R4 = RlecX_C (OH)R3R4

b
RyRyCX—C(OH)ReRs —— RiR:C—CRsR,
\O/

Some features of certain Darzens condensations
have been recently reasoned from this assumption.?
However, no such intermediates have ever been
isolated under the condensation conditions.

A mechanism involving bivalent radicals formed
by 1,1-elimination of hydrogen chloride at the
halogenomethylene component has been favored by
some authors.?

base
RR:CHX —> R;R:,C
RleC + O=—’CR3R4 e RszO*CRng
N

Furthermore, recent kinetic*® as well as structural*®
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evidence for bivalent radical formation from certain
halogenomethylene substances upon attack by base
has given to this mechanism some circumstantial
support.

In this connection the authors wish to report
that the hydroxyl ion—catalyzed condensation of
m-nitrobenzaldehyde and 2,4,6-trimethoxyphenacyl
chloride at 0°, in aqueous dioxane, gives 98.8%,
vield of m-nitrophenyl-2,4,6-trimethoxybenzoyl-
oxirane, I, m.p. 170-171°.  Anal. Caled. for CisHyr-
NO;: C, 60.2; H, 4.8; N, 3.9. Found: C, 60.1; H,
4.8; N, 4.1. When the reaction is run so that only a
small fraction of the starting materials are con-
verted into condensation product it is possible to
isolate two intermediate chlorohydrins, I, melting
at 163.0-164.5° and 111-112°. Anal. Caled. for
stHmClNO'ﬂ C, 54:6, H, 46, CI, 90, N, 3.5.
Found (m.p. 163-164.5°); C, 54.9; H, 4.7; Cl, 9.0;
N, 3.5. Found (m.p. 111-112°): C, 54.7; H, 4.5, Cl,
9.2; N, 3.6, They give almost quantitative yields
of 1 when treated with the base under the usual
conditions. The trimethoxyphenacyl chloride is per-
fectly stable towards hydroxyl ion.

These results are therefore the first compelling
evidence ruling out the ‘“bivalent radical” mecha-
nism and showing that the Darzens condensation <s
essentially of aldol-addition type.

(CH,0);CsH:COCH—CHCHNO,
N

@
(CH;0),CsH,COCHCI—CH (OH) C:HNO,
an

The details and full discussion of the above-
mentioned and other related experimental results
will be reported in & fortheoming publication.
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