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Abstract: 2-Hydroxyaldehydes dimethylacetals 5 are synthesized via
reaction of chloromethyl(dimethyl)sulfonium trifluoromethanesuifonate
(1) with ketones 2, carried out in the presence of sodium methoxide in
methanol. The corresponding 2-chloro- (3a) or 2-dimethylsulfonium-
oxirane (3b) are presumably transient intermediates.

Some years ago, Griesbaum er al' reported that 2-r-butyl-3-
chlorooxirane or 2-chloro-3,3-dimethylbutanal react with sodium
methoxide in methanol to afford dimethylacetal of 2-hydroxy-3,3-
dimethylbutanal. It has been suggested that, in the case of
chlorooxirane, this product is formed via non-cyclic intermediates,! or
via 2-t-butyl-3-methoxyoxirane, a common intermediate plausible for
both substrates (Scheme 1).
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The synthesis of the title compounds according to the method described
above, requires either chlorooxirane or chloroaldehyde to be available in
each particular case, yet some of the former are rather unstable,2 while
the latter have lachrymatory and skin irritant properties.

Therefore, we were looking for a more general approach to methyl
acetals of 2-hydroxyaldehydes 5, based on easily available substrates.
This approach consists of the reaction of ylide 1*~, generated from salt
1 with ketones 2, and subsequent cleavage of either oxiranes 3 thus
formed by means of sodium methoxide (Scheme 2). However, none of
o-halosulfonium salt, precursor of o-haloylide, is known to date.

Preliminary efforts to synthesize chloromethyl(dimethyl) sulfonium salt
from easily available chloromethyl methyl sulfide,* and methyl iodide
or dimethy! sulfate, failed. The expected methylation of this sulfide at
sulfur occurred if more active methylating agents like methyl
trifluoromethanesulfonate (triflate) or trimethyloxonium
tetrafluoroborate, were applied. After some experimentations, the
crystalline salt 1 was obtained in yield of 85%.°

Preliminary experiments with salt 1 and simple carbonyl compounds
like benzaldehyde or cyclopentanone, carried out in sodium methoxide-
methanol system, failed to give the corresponding products 5.9
However, a simple stirring of 3,3-dimethyl-2-butanone (2a), and
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Table. Products 5 from reaction of salt 1 with ketones 2

Entry 2.5 2/1 Yielda
R1 R2 (mol/mol) of 5 (%)
1 t-Bu Me 50 5a, 56
2 Ph CF, 5.0 5b, 520
3 Ph Me 0.99 5c, 32
4 Ph i-Bu 0.37 5d, 45
5 Ph i-Pr 0.80 Se, 67
6 o e 0.90 5, 42

@ Of isolated products.
b At ratio of 2/1 = 2.0 yield is 28%.

phenones 2b-f with 1 at rt for 5 days resulted in formation of expected
products 5a-f in 32 ~ 67% yields’ (Table).

We have observed that isolation of pure acetals Se-f is facilitated if
practically all ketones 2c-f are consumed; therefore, the reactions with
2¢-f have been carried out with an excess of salt 1. On the other hand,
the experiments with phenone 2b indicate that increase of 1/2b molar
ratio significantly improves yield of 5b (Table, Entry 2).

The salt 1 can be deprotonated either at one of the methyl ~ or at the
chloromethyl group, to generate methylide or chloromethylide 1%,
respectively. Stabilization of the adjacent negative charge by a chlorine
atom® should favour formation of 1+~ in spite of a larger amount of
methyl protons (statistical factor). Generation of methylide from 1
would result in methylene transfer to the carbonyl group of 2, but such
reaction course has not been observed.® Furthermore, adducts of 1t to
2 may cyclize to oxiranes 3a or 3b, depending which group has been
eliminated, but this step most probably does not affect the final result
(Scheme 2).
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Finally, the synthesis of methoxyoxirane 4, a possible intermediate
(Scheme 2), was attempted. Thus, dimethy] (methoxymethyl)sulfonium
triflate (6) was prepared,'? allowed to react with ketone 2a and sodium
methoxide in methanol, but neither oxirane 4a nor acetal 5a were
produced, ca 90% of 2a was recovered instead (Scheme 3).
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This experiment shows that ylide 6%~ is possibly not generated under
the conditions applied.14

To sum up, we have reported the first synthesis of sulfonium salt o-
substituted with chlorine 1, and demonstrated its usefulness for the
preparation of methylacetals of 2-hydroxyaldehydes.
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purified by column chromatography on basic Al,O3, Brockmann
grade V (eluent: hexane-CH,Cl,, gradient) to give 5 as colorless
oils. In the case of 5f, purification was repeated on silica gel
(eluent: pentane-CH,Cl,, 1 : 1, then Me,CO) (Table 1). IH NMR
spectra of Sa-f were measured at 200 MHz in CDCl;.
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