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Abstracl The oxidation of alkoxyallylic ethers by PCC produces the corresponding

u,punoaturutca keiones or maznyuc.) and the oxidation u; benz _yt'u’.' alcohols pmddces the

corresponding ketones in satisfactory yields. © 1998 Published by Elsevier Science Ltd. All rights reserved.
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iyl lt:erIIUUlUUUldLC" nitronium® and nittosoniuim’ salts, Cerc ammonium nitrate in the

presence of sodium bromate8, UFg?, metallic nitrates supported on silica gell0, dimethyldioxirane!! or

NOI2 have also been used to cleave oxidatively several alkyl ethers into the corresponding aldehydes or
ketones. The search for mild, versatile, selective reagents for an operationally simpler transformation of
ethers to alcohols or ketones has long been the objective of many research laboratories.

Before the studies of Corey and co-workers!3, the reactivity of pyridinium chlorochromate (PCC)
had been little investigated. PCC is well-known to convert alcohol into aldehydes or ketones with great

efficiency!4. With this reagent, tertiary cyclopropylcarbinols are transformcd into the corrcspondmg

>

was found, in the present study, that PCC in CH,Cl; can convert allylic o-aikyl groups directly into the
corresponding enones or a,B-unsaturated aldehydes and that benzyloxyethers are oxidized selectively into
the corresponding aldehydes or ketoncs
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R= AleI Rz' ‘Rs
R, Ry = alkyl; R, Ry = alkyl or H; R = alkyl
CH,Ph
o PCC 9

R1, Rz = alkyl. R1 = alkyl. Rz = H, R3 = benZy‘
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Thus, when compounds 1-7 were treated with 4 equivalents of PCC in refluxing CH,Clj (Table 1),
they were converted into the corresponding o,B-unsaturated ketones or aldehydes.2! This reaction is
independent of the nature of the alkoxy group. With secondary allylic ethers, the yields of enone formed
were found to be generally better (typically 70 %-90 %, entries 1, 2, 4-6) than with primary allylic ethers
(40 %, entry 7). In the case of compound 5, benzaldehyde was isolated in 60 % yield. The results are

summarized in Table 1.
Table 1: Oxidation of allylic ethers
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* Based on converted material
The oxidation of benzylic ethers by PCC (4 equiv.) in refluxing CHCl, gave the corresponding

yields. Interestingly, no oxidation was observed with ether 10. This suggests that benzylic or allylic
stabilization of radical or/and cationic intermediates is required for a successful oxidation. When the
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consistent with the hypothetical formation of cyclopropylalkoxyalkyl cation intermediates that are much
more stable than their isomeric homoallylic cations?2.

Table 2: Oxidation of benzyl ethers by PCC

Conversion Product
Starting Material Time (h) (%) (yield %)
H
cO
HaCOﬁ\OCHa 4 100 HB Uko
H,CO H,CO
8 11 (70%)
OCHzPh a
7&} 20 100 7&?
9 12 (55%)
OCH,
10 0 .
10
* Based on converted material

On the basis of the experimental data, we propose that the oxidation of benzylic ethers of type A
undergo an hydride abstraction (or the equivalent) by the oxidant to produce in one (or several steps) the
corresponding carbocation B which is trapped by the chlorochromate anion to produce C. Intermediate C
then undergoes hydride transfer to produce the observed products and Cr(IV) species which dismutate
into Cr (IIT) and Cr(IV) species (Scheme 1).

Scheme 1: Hypothetical mechanism for the oxidation of benzylic ethers
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In the case of alkyl allylic ethers of type D, a related mechanism (Scheme 2) can be proposed. This

mechanism impiies the formation of an oxyailylic cation intermediate E. Quenching of this cation with the
chloroformate anion generates an acylal which is then hydrolyzed to generate the observed products.

Scheme 2: Hypothetical mechanism for the oxidation of allylic ethers
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In summary, our results demonstrate that PCC can be used advantagcously in a one- step direct

oxidation of allylic and benzylic ethers to give the corresponding ketones or aldehydes. This one-step
conversion of ethers into ketones or aldehydes by PCC should find general application in organic

synthesis.
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