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Letters
Guaiacol transprotection: replacement of the phenoxy isopropyl
protecting function by acetyl
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Abstract—A one-step method for the conversion of isopropyl protected guaiacols to the corresponding acetates is reported. Treating
6-substituted isopropyl protected guaiacols with trimethylsilyl trifluoromethanesulfonate in a mixture of acetic anhydride and
acetonitrile affords 6-substituted guaiacol acetates in yields ranging from 35% to 99%.
� 2003 Elsevier Ltd. All rights reserved.
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Scheme 1.
Methods to effect transprotection are valued tools in
organic synthesis for the simple fact that they eliminate
two synthetic sequences, deprotection and subsequent
reprotection. Transprotection on alkyl nitrogen (e.g.,
interconversion of carbamates,1 2,4-dinitrobenzene-
sulfonamides to acetates, thioacetates, ureas and thio-
ureas,2 and N-benzoyl to N-dialkylaminomethylene3),
alkyl oxygen (e.g., tetrahydropyran to acetate4 or silyl
ethers,5 silyl ethers to acetates,6;4c;d p-methoxybenzyl
ethers to methoxymethyl ethers,7 benzyl ethers to ace-
tates,8 trityl ethers to esters,9 methoxymethyl ethers to
acetates4f ) and alkyl sulfur (e.g., thiolacetate to disul-
fide,10 enol ethers to thiolacetals11) have been reported.
However, transprotection of non-benzylic aryl ethers,
has, as far as we can determine, yet to be reported.

Recently, we described an expeditious synthesis of an
advanced intermediate for C-20 diterpene alkaloid syn-
thesis.12 This work unexpectedly revealed that the iso-
propyl protecting group in guaiacol derivatives could be
replaced in one step under especially mild conditions
using trimethylsilyl trifluoromethanesulfonate
(TMSOTf) and acetic anhydride in acetonitrile; 1, for
example, could be transformed into 2 in 89% yield
(Scheme 1). We have now explored the scope and utility
Keywords: Transprotection; Isopropyl phenyl ether; Trimethylsilyl
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of this methodology, establishing that it provides a
useful extension to the utility of the isopropyl protecting
group for phenols.13 The outcome is disclosed in this
letter.

During the course of investigating numerous mono-,
di- and tri-substituted phenols with single isopropyl
protection, it was determined that for transprotection to
proceed, the substitution pattern seen with the original
discovery must be maintained, that is, the isopropyloxy
group must be flanked by substituents on both ortho-
positions (Table 1). If this substitution pattern is
ignored, for example, as with isopropyl phenyl ether,
then Friedel–Crafts acetylation is the dominant reaction
pathway and in many cases no transprotection products
are observed; 4-isopropoxyacetophenone is formed in
48% yield. Moreover, transprotection proceeds most
efficiently when one substituent is both bulky and elec-
tron withdrawing; cf. entries 3, 5, 8, 11 and 12 (Table 1).
Poor yields, not surprisingly, were obtained when sen-
sitive functional groups such as benzyl alcohols (entry
7), benzaldehydes (entry 6), and terminal acetylenes
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Table 1. One-step conversion of 6-substituted isopropyl protected guaiacols to acetates15

Entry Isopropyl ether Acetate Yield (%)
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(entry 9) were present. We note that terminal acetylenes
are also sensitive to other isopropyl ether deprotection
protocols.13 In the case of the benzonitrile (entry 11) the
cyano group was partially converted into an imide
(12%), whereas, for no apparent reason, the nitrobenz-
ene (entry 12) could only be driven to 50% completion;
however, based on recovered starting material, the yield
was 100%. Use of the solvent acetonitrile seems to be
essential for transprotection. Dichloromethane, for
example, substantially decreased the rate of reaction,
while the addition of nitrogen bases to neutralise
trifluoromethanesulfonic acid reduced yields signifi-
cantly. Lower yields were obtained with the alternative
silylating reagents TESOTf and TBDMSOTf. Mecha-
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nistically, the isopropyl group (e.g., 3), under the
strongly acidic conditions, possibly undergoes elimina-
tion to the silylated phenol 4, which is then acetylated
with acetic anhydride, activated by excess Lewis acid,
affording the acetate 5 (Scheme 2).14

In conclusion, we have discovered that 6-substituted
isopropyl protected guaiacols undergo transprotection
in one step when treated with TMSOTf in acetonitrile.
When the substituent at position 6 is bulky and electron
withdrawing the reaction proceeds in very high yield.
Unfortunately, mono- and di-substituted isopropyl
phenyl ethers do not undergo transprotection but rather
Friedel–Crafts acetylation occurs.
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