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ALTHOUGH ethers have become easily accessible by recently published

procedures,1

their widespread use as a protecting group in
alicyclic chemistry still awaits satisfactory methods for their
cleavage to the parent alcohols., The various methods described
either use too drastic conditions2 or do not lead to the desired

alicyclic alcohois.B’h
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We now wish to report a simple procedure for cleavage of
aliphatic ethers. This method involves treatment of the ether in
acetic anhydride with boron trifluoride-etherate and lithium
halide at room temperature. Vhen alkyl cycloalkyl ethers were
subjected to these conditions the major products were cycloalkyl
acetates. It is interesting to note that no ether cleavage was
observed when lithium halide was not present in the reaction
mixture.

Using lithium bromide, methoxyclohexane yielded a mixture
of acetoxycyclohexane and cyclohexene (7:1), 3B-Methoxycholestane
(I)5 under the same conditions was completely cleaved to give
both 3p-acetoxycholestane (II) and cholest-2-ene (III) in 80-95 %
yield. Using lithium chloride, lithium bromide and lithium iodide
the relative ratios of II to III were 1.5:1, 3:1 and 10:1 respec-
tively.

The following procedure is typical : A solution of I (0.5 g.)
in acetic anhydride (20 ¢c.) was treated with boron trifluoride-
etherate { 3 cc.) and lithium bromide (2.5 g.) and kept 30 hrs at
room temperature. Ice and water were added, the products isolated
with ether, and washed with sodium bicarbonate. Chromatography on
alumina yielded III (0.10 g.) and II (0.36 g.).

When 38-ethoxycholestane IV, (83-84° [a]D4'25°),6 3p-iso-
propoxycholestane (V m.p. 83-84° [a]D-P23°) and 3B-tert.-
butoxycholestane (VI m.p. 145-146° [a]D4'23°) were treated sim-
ilarily for 3 days using lithium bromide, 15-25 % of the starting
material was recovered. Whereas IV afforded both II and III (in

a 2:1 ratio), V and VI gave II as the sole cleavage product,

5 H.R. Yace, J. Amer. Chem. Soc. 7k, 5937 (1952).
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These ether cleavages are assumed to involve formation
of an oxonium fom by the addition of an acetylium ion to the ether
oxygen. In this intermediate either of the alkyl-oxygen bonds may
cleave by : nucloephilic attack of the halide ion on the a-carbon,
olefin-forming elimination and a-carbon carbonium ion formation.
The mechanism of these cleavages is now being studied.

5 was reacted with lithium

Vhen cholesteryl methyl ether
bromide acetic anhydride and boron trifluoride-etherate a mixture
of cholesteryl acetate (55 %) and cholesteryl bromide (41 %) was
obtained. The formation of the latter product is attributed to
bromide ion attack on the available reactive site at C6 and the
known subseqﬁent isomerization.7

The application of this reaction for cleavage of various
cyelic and aromatic ethers is now being studied.
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