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Abstract—The 2-(prenyloxymethyl)benzoyl (POMB) group was introduced in high yields to hydroxyl functions using the crystalline
reagent, 2-(prenyloxymethyl)benzoic acid, in the presence of dicyclohexylcarbodiimide (DCC) and 4-dimethylaminopyridine
(DMAP). 2-(Prenyloxymethyl)benzoic acid is readily available, in two steps, from phthalide in 65% overall yield. The POMB group
can be cleaved, in two steps, by treatment with 2,3-dichloro-5,6-dicyanoquinone (DDQ) followed by intramolecular lactonisation of
the resulting hydroxy ester induced by a catalytic amount of Yb(OTf)3ÆH2O. The reaction conditions are compatible with the pres-
ence of a number of protecting groups such as isopropylidene, benzyl, acetyl, chloroacetyl, benzoyl, levulinoyl, Fmoc and Boc
groups.
� 2005 Elsevier Ltd. All rights reserved.
The hydroxyl group is one of the most important func-
tional groups present in the natural products. Although
over 150 hydroxyl protecting groups have been re-
ported, few have found wide applications.1 Novel hy-
droxyl protection and new cleavage techniques for
existing protecting groups are thus required as molecu-
lar targets increase in complexity and new fields such
as supported-oligosaccharide synthesis emerge.2 Among
the new principle developed for the deprotection of alco-
hols is the assisted cleavage. These classes of protecting
groups contains an auxiliary group, that initially exists
in a chemically stable form and can be converted to a
reactive nucleophile that facilitates the deprotection
via an intramolecular reaction.3 Ester protecting groups
designed in this way can be used to liberate hydroxyl
groups under mild conditions that usually do not affect
common esters such as acetates or benzoates.4 Among
esters, which have been designed according to this prin-
ciple are the O-substituted 2-(hydroxymethyl)benzoyl
groups: 2-(isopropyl or methylthiomethoxymethyl)benz-
oyl (respectively PTMT5 and MTMT6) and 2-(chloro-
acetoxymethyl)benzoyl (CAMB).7
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The deblocking process of these protecting groups in-
volves the unmasking of the hydroxyl auxiliary function
(Hg(ClO4)2, base, THF–H2O for the PTMT and MTMT
groups; thiourea at 50 �C for 24–48 h for the CAMB
group) followed by base-catalysed lactonisation with
formation of the deblocked alcohol and phthalide.5–7

The main drawbacks of these 2-substituted benzoates
are: (1) for PTMT and MTMT groups, the high cost
and toxicity of the Hg(II) salt used for the deprotection
and for the MTMT group, the MTM deprotection step
is for some substrates very sluggish;5 (2) for the CAMB
group, the deprotection of the chloroacetoxy group
using thiourea is rather slow necessitating prolonged
heating, which may cause side reactions8 or incomplete
deprotection.7

In relation with an ongoing project aimed at developing
the uses of the prenyl group in the protection of alcohol
and amine functions,9,10 we report, in this letter, a new
hydroxyl protecting group, a new derivative of the 2-
(hydroxymethyl)benzoyl group namely 2-(prenyloxy-
methyl)benzoyl (POMB) group, which can be selectively
removed under mild conditions by the couple DDQ/
Yb(OTf)3 (Scheme 1).

The protecting agent, 2-(prenyloxymethyl)benzoic
acid (POMBOH) 1 was easily prepared according
to the procedure developed for the synthesis of
MTMTOH.6 After saponification of the phthalide by
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Table 1. Deprotection of POMbenzoates 2–11 with DDQ/Yb(OTf)3
a

Entry Substrate Yield (%)
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tetra-N-butylammonium hydroxide, the resulting oily
ammonium salt was dissolved in DMF and successively
treated with NaH and prenyl bromide to afford pure
POMBOH 1 in 65% yield, after acidification and recrys-
tallisation in hexane (Scheme 2).11
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a For the deprenylation step, 1.5 equiv of DDQ was used for all sub-

strates except for the di-POMB derivative 6 (3 equiv) and the reac-

tion time was 6 h.
Diversely functionalised alcohols were esterified with
POMBOH in CH2Cl2 at room temperature, in the
presence of DCC and DMAP,12 to furnish POMB
esters 2–11 in excellent yields (90–97%).13,14 We next
examined the deprotection of the POMB group on
the 2-substituted benzoates 2–11 with DDQ in
CH2Cl2–H2O, which cleaved the prenyl ether group
followed by lactonisation of the resulting hydroxy ester
with Yb(OTf)3ÆH2O

15 (Table 1).16 It is noteworthy that
for substrates 3–5 and 8–10, only 2 mol% of the cata-
lyst (10 mol% for the other substrates) was necessary
for the lactonisation to proceed at room temperature
and at a reasonable rate (3 h).

As seen in Table 1, the reaction conditions for the POM
group cleavage are compatible with a number of pro-
tecting groups such as isopropylidene, benzyl, acetyl,
benzoyl, Boc groups (entries 2, 3, 4, 5, 10) but not with
the benzylidene group, which was partially cleaved by
Yb(OTf)3 (entry 3). In the presence of Yb(OTf)3, methyl
2,3,4-tri-O-acetyl-a-DD-glucopyranoside, resulting from
the cleavage of the POMB group of 5, was partially
transformed to methyl 2,3,6-tri-O-acetyl-a-DD-glucopyr-
anoside obtained in 8% yield, via acetyl migration from
4-to-6 position (entry 4).17 Temporary protecting groups
such as ClAc, Lev and Fmoc groups, which are used in
the orthogonal sets of protecting groups in carbohydrate
chemistry,18 were left unscathed (entries 7–9).

In conclusion, the 2-(prenyloxymethyl)benzoyl group
has been developed as a new protection for alcohols,
which can be installed in high yield and cleaved selec-
tively in the presence of other alcohol protecting groups.
Considering these attributes, the 2-(prenyloxymethyl)-
benzoyl group may find valuable and versatile use in
synthetic organic chemistry.
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