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ANHYDROUS DEPROTECTION OF DIMETHYL ACETALS
WITH ACETYL CHLORIDE/ ZnCly

%
Cindy Chang, Ku Chiao Chu and Stephen Yue e

Development Center for Biotechnology
81 Chang Hsing St., Taipei
Taiwan, R.O.C.

Abstract: Dimethyl acetals are converted to the corresponding aldehyde in THF
with acety! chloride/zinc chloride in the presence of dimethyl sulfide

During our course of investigation, we required the chloro ether 1, which we
intended to prepare from the dimethyl acetal 2. A brief survey of the literautre
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shows that there are at least five possible convenient methods!-3 and among which
we chose the acetyl chloride /zinc chloride approach because of the ease of handling
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of the reagents. However, when the dimethy] acetal 2 was treated with acetal
chloride (one equivalent) in the presence of about one mole percent of zinc chloride
in methylene chloride at 0° C, instead of the expected chloro ether, NMR showed

that the curde product was the cotresponding aldehyde exclusively. Changing
from dimethy] to the diethyl derivative did not alter the course of the reaction nor
did the changing of the acid chloride from acetyl chloride to the longer chain

myristoyl chioride®. A conceivable mechanism is shown in the scheme.
The general utility was further investigated and the results are summarized by
the table.

As can be seen from the data, the reaction condition can accomodate a
reasonable range of acid sensitive groups. The ethylene acetal7(example b) stayed
very much intact and even the ethylene ketal (example ¢) was preserved ( to our
knowledge, no one has done any deproctection on an acetal in the presence of an
ethylene ketal) to an acceptable level. In the presence of some other acid sensitive
functionalities though, such as an epoxide or an OTHP, mixtures of products were
observed. We do feel that this methodology is an effective alternative for the
deprotection of a dimethyl acetal.

General procedure: To the dimethy! acetal in THF (about 1 g /10 mL) at 0° C

one mole percent of zinc chloride (as a 1 mg /mlL THF solution), one equivalent of
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TABLE:
Subtrate Product (1solated yield)
R R
e
0 OSi (t-Bu)Me,
a. R= COOMe (87 %) dR= (85 %)
o 0Si (t-Bu)Me,

) (9% e Rr=

b-R 0—7 (79 %)

m
0,0 (63 %)*

c.R= AX

All compounds have satisfactory spectral data

* The yield is based on a six-hour reaction in the presence of 3 eq. of dimethyl
sulfide and a conversion of 82 %. The major by-product on prolonged period of

time is the 1,3-dioxolane 3.
0 [ j
(Y0 5

dimethyl sulfide and 1.05 equivalent of acetyl chloride were introduced in the
respective order and the resulting mixture was stirred at the cold temperature for
15 hours. At the end of the period, ethyl acetate was added and the reaction was
washed with water and brine. Pure product was isolated by column
chromatography on silica gel.
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