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NOVEL REACTIVITY OF 2-{CHLOROMETHOXY)ETHYL ACETATE

David J. Aitken, Lilias Rees, Colin J. Suckling, and Hamish C.S. Wood
Department of Pure and Applied Chemistry, University of Strathclyde,
295, Cathedral Street, Glasgow Gl IXL, Scotland

Abstract: 2-(Chloromethoxy)ethyl acetate reacts with alcohols in the presence of silver
carbonate to produce 2-(alkoxymethoxy)ethyl acetates and bis(alkoxy)methanes. A
mechanism which involves neighbouring group participation of a chloromethyl ether oxygen
atom is proposed to account for the formation of the latter products.

In recent years, 2-{(chloromethoxy)ethyl acetate, J} and other related compoundsz’3
have been used in the preparation of acyclic nucleoside analogues, several of which have
potent anti-viral activity.3 We have extended the synthetic applications of 1 to prepare
O-glycoside fragments and in the course of our work have discovered a novel reaction of
this compound.

Treatment of 1 with an alcohol and silver carbonate in dichloromethane produced not
only the expected 2-(alkoxymethoxy)ethyl acetate, 2, but, in addition, significant amounts
of the bis{alkoxy)methane, 3. For practical reasons it was found convenient in most
cases to convert the acetate, 2, into the corresponding alcohol, 4, before isolation and
characterisation of the reaction products {(Scheme 1). Typical examples are presented in
Table 1. Our preliminary experiments indicate that the analogous reaction using phenol

instead of an aliphatic alcohol gives a mixture of products which is difficult to

separate. Such a reaction may be complicated by an aromatic-ring substitution reaction.
A~O0-_LCl 4220% O~_-OR
CH4COO ~~' + ROH CH3COO/\/ ~ + ROCH,OR
1 2 3
NaOH
4
Scheme |

3417



3418

Table |
Entry Alcohol Yielda’bof 4,% Yielda’b of 3,%
c
1 QOH 28.0 25.2
2 <i::>>—OH 24.9 14.8
3 OOH 26.1 28.1
4 @‘CHZOH 42.9 15.2

a Isolated yields are quoted. Additionally, unreacted alcohol (c.30%)
was recovered from the reaction.

b All new compounds showed satisfactory spectroscopic and microanalytical
data.
c Reaction products were separated without subsequent hydrolysis of the

ester; this figure refers to yield of 2 .

To investigate the origin of the bis(alkoxy)methanes, 3, a control experiment was
carried out in which an alcohol, silver carbonate and dichloromethane were mixed in the
absence of 1. No bis(alkoxy)methane was formed, thus it is unlikely that such material
can have arisen in our reactions by the double nucleophilic displacement reaction of a
solvent molecule, as has been observed under basic phase-transfer conditions.4 It was
concluded, therefore, that 1 was the source of the acetal carbon atom of 3.

We have established that 2 is a terminal product of the reaction, thus it appears that
nucleophilic substitution at the chloromethyl ether carbon of 1 is not favoured after
cleavage of the carbon-chlorine bond. We have no unequivocal evidence of the mechanism,
but it is probable that the silver ion converts 1 into a reactive, cyclic oxonium
intermediate, 5 (Scheme 2). Ethylene glycol monoacetate, 6, has been detected in crude

reaction products, which is consistent with the proposed mechanism.
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Neighbouring group participation of ether oxygen in which a cyclic oxonium
intermediate is formed has been well documented5 for solvolysis rate enhancements and
rearrangements of alkoxyalkyl esters and alkoxyacyl chlorides. The reaction mechanism
proposed here for the formation of bis(alkoxy)methanes represents, to our knowledge, the
first example of neighbouring group participation of a chloromethyl ether oxygen, and is
of particular interest in view of the ease with which such compounds normally undergo

straightforward nucleophilic substitution.
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0>:\ 0~ ' 0\_>jf5—/ .~ ROCHCI + 0\>_</0

- 2 ROH ROH il

ROCH,0R  CH,COOCH,CH,0H
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Scheme 2

Typical Procedure

To a stirred solution of alcohol, (22.5 mmol), in dichloromethane, (65 ml), was added
active 4A molecular sieves, (c. 1 g), and silver carbonate, (8.0 g, 29 mmol), followed by
1 (3.43 g, 22.5 mmol). This mixture was kept at ambient temperature in the dark for
24-48 h, after which time it was filtered and stripped of solvent. The resulting oil was
distilled in vacuo to remove the volatile fractions containing unreacted alcohol and 6.
The residue was dissolved in methanol and treated with an equivalent volume of 0.5 M aq.
sodium hydroxide solution. This mixture was heated under reflux for 2 h, cooled, diluted
with water and extracted with ether. The extracts were evaporated to leave an oil which,
after chromatography on silica gel, yielded the two major products 3 and 4. These

materials were further purified by distillation in vacuo.
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