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Abstract—Prenyl esters were selectively and efficiently cleaved under slightly acidic reaction conditions using silica-supported
sodium hydrogen sulfate as a heterogenous catalyst at room temperature to regenerate the parent carboxylic acids in very high
yields. © 2003 Elsevier Science Ltd. All rights reserved.

Protection of carboxylic acids and subsequent deprotec-
tion have been used in multi-step transformations and
syntheses of several bioactive naturally occurring
molecules.2 Carboxylic acids are frequently protected as
esters and unsaturated esters are particularly preferred
due to the ease of preparation and their stability.2

Among these unsaturated esters prenyl (3-methylbut-2-
en-1-yl) esters are routinely prepared and utilized for
protection of carboxylic acids.3 A limited number of
methods have been developed for cleavage of these
prenyl esters. However, most of these methods suffer
from certain drawbacks which include the utilization of
hazardous (I2)3a and expensive [Pd(OAc)2]3b,c reagents
and a requirement for higher temperature or reflux
conditions (using Pd(OAc)2,3b,c sulfated SnO2,3d K-10
clay3d and CeCl3·7H2O–NaI3f). Recently, TMS triflate
catalyzed cleavage of prenyl esters has been reported4

to occur at room temperature but the catalyst is mois-
ture sensitive and dangerous while wet with H2O. Selec-
tivity has also not properly been studied or narrow
selectivity has been observed with some of the reagents
used in the reported methods.3c–e However, selectivity is
very important for protection–deprotection of multi-
functional acids, particularly amino acids as they are
frequently used as reagents, catalysts and chiral auxil-
iaries for asymmetric synthesis.4 Thus there is a need of
suitable methods for selective deprotection of prenyl

esters of multifunctional acids including amine pro-
tected amino acids under mild reaction conditions.

We have developed an efficient procedure for selective
cleavage of prenyl esters over a wide range of func-
tional groups using silica-supported sodium hydrogen
sulfate (NaHSO4·SiO2). Several prenyl esters were selec-
tively deprotected to the corresponding acids (Table 1)
by applying this catalyst at room temperature.

The deprotection occurred under mild and slightly
acidic conditions. The yields of regenerated acids were
very high. The catalyst (NaHSO4·SiO2) can easily be
prepared5 and is inexpensive and non-toxic. As the
reaction is heterogenous in nature the catalyst can
conveniently be removed by simple filtration.6 The
structures of all the products were established from
their spectral (1H NMR and LSIMS) data.6

The process is associated with high chemoselectivity—
prenyl esters can be deprotected without affecting other
functional groups present in the acid molecules. Conju-
gated and isolated double bonds were unchanged; alkyl,
benzyl, allyl and THP ethers remained intact; acetates
and allyl esters were also not cleaved. Additionally, an
N-Cbz group was not affected by the reagent. Thus the
method is suitable for deprotection of prenyl esters of
N-Cbz protected amino acids without interfering with
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Table 1. Selective cleavage of prenyl esters using NaHSO4·SiO2
†
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the protection of the amine group. However, with
prenyl esters of N-Boc protected amino acids, the rate
of deprotection of prenyl esters while keeping the N-
Boc group intact was slow, and the yields of the
corresponding acids were poor. If a large amount of the
reagent, NaHSO4·SiO2 was used, the rate of deprotec-
tion of the esters was increased but both the prenyl
ester and N-Boc groups were found to be cleaved. The
present procedure did not cause epimerization of chiral
centers neighboring the prenyl esters, the regenerated
parent acids showing no change in the values of their
optical rotations, indicating complete retention of
configuration.

In conclusion, we have developed a mild and easy
process for selective deprotection of prenyl esters of
carboxylic acids using NaHSO4·SiO2 under slightly
acidic conditions. The process is remarkable for high
yields of the parent acids and high chemoselectivity
without causing epimerization of the neighboring chiral
centers and isomerization of double bonds. The opera-
tional simplicity of the procedure is also attractive. The
catalyst can be prepared easily with readily available
inexpensive reagents and is heterogenous and non-haz-
ardous. To our knowledge, this is the first report of an
efficient general method for selective deprotection of
prenyl esters at room temperature by using a safe,
simple catalyst.
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