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B-Alkoxy ketones are synthesized in good yields by the reaction
of alkyl enol ethers with acetals in the presence of a catalytic
amount of trityl salts. Of enol ethers, methoxymethyl (MOM) enol

ether exhibits an enhanced reactivity as a nucleophile.

Previously, we have reported a number of communications on trityl salt

D In most of these reactions,

catalyzed carbon-carbon bond forming reactions.
silyl nucleophiles such as silyl enol ether and allylsilane are used. Therefore,
silyl ester such as Me3SiC104, originated from trityl perchlorate, could be
involved in a catalytic reaction cycle as a similar promoter. 1In this communi-
cation, we wish to report the trityl salt catalyzed aldol-type reaction of alkyl
enol ethers with acetals to demonstrate the possible catalytic cycle free from an
in situ formed silyl ester of strong acid.

Firstly, methyl enol ethers were treated with dimethyl acetal of benzaldehyde
(1) in the presence of a catalytic amount of trityl salts and the corresponding
aldol products were obtained in good yields. However, methyl enol ethers did not
react with acetals derived from aliphatic aldehydes showing that methyl enol
ethers are less nucleophilic than the corresponding silyl enol ethers. Then,
methoxymethyl (MOM) enol ether (2), which should be'more active than methyl enol
ethers, was preparedz) and good results were obtained as expected (Table 1).

Typical experimental procedure is as follows: To a CH2C12 solution (1 ml) of
TrClO4 (9.5 mg, 0.028 mmol) were successively added a CH2C12 solution (1.5 ml) of
2,2-dimethoxypropane (28 mg, 0.27 mmol) and a CH2C12 solution (1.5 ml) of 1-
(methoxymethyloxy)-1-phenylpropene (55 mg, 0.31 mmol) at -78 °C. After
stirring 1 4 at that temperature, a few drops of pyridine were added and the
yellow color of trityl cation soon disappeared. The solvent was evaporated and
the residue was purified by TLC (silica gel) affording the desired aldol product
(46 mg, 83%).

The reaction of acetals with alkyl enol ethers has been extensively studied
5) 6)

3)

by the use of boron trifluoride etherate,4) ferric chloride, zinc chloride, or

7)

a,B-unsaturated aldehydes. Because of facile occurrence of polymerization,

acidic montmorillonite clay as a promoter, since it provides an easy access to
however, about 3 mole equivalents of acetal to enol ether are usually required in
order to obtain the desired aldol product in a moderate yield. Compared with

these results, the present reaction has the following advantages; (i) the desired
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Table 1. The Synthesis of B-Alkoxyketones
Entry 3 4 TrX Time/h Yield/$% Syn:Anti
MeO
@g PhCH (OMe) 2 1 TrCl0, 1 77 27:73
6 1 TerCl6 78 30:70
6 1 TrOTf 1 80 27:73
?Me
4 Ph-C=CHMe 1 TrClO4 1 86 79:21
?CHZOMe
5 Ph-C=CHMe 2 1 TrCl0, 1 73 75:25
6 2 i—PrCH(OMe)2 TrClO4 24 93 88:12
7 2 Me2C(OMe)2 TrClO4 24 83 —_—

1:1 adducts are obtained in good yields by the use of equimolar amounts of enol

ethers and acetals; (ii) the reaction is effectively promoted at low temperature

by a catalytic amount of trityl salts.

It should be noted that the above mentioned result clearly indicates that

acetals are actually activated only by trityl salts in the present aldol-type

reaction.
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