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Abstract—Acetonides are hydrolyzed selectively and efficiently with lanthanum(III) nitrate hexahydrate in acetonitrile. The method
has good compatibility with other sensitive hydroxyl protecting groups such as trityl, TBDMS, THP, OAc, OBz and OBn.
� 2005 Elsevier Ltd. All rights reserved.
1. Introduction

Protecting groups in organic synthesis, particularly in
multi-step synthesis of structurally complicated natural
products, are very important. However many syntheses
have failed because the protecting groups could not be
removed at the appropriate step.1 Acetonides are
commonly used to mask hydroxyl groups in polyhydr-
oxylated natural products, nucleosides and oligosaccha-
rides.2 As a consequence, many methods have been
developed for their formation and removal.3 Typically,
deprotection of acetals requires the use of protic or
Lewis acids.3,4 More recently alternative methods that
include the use of DDQ, aqueous DMSO, lithium
halides, silanes and insoluble acidic matrices have been
developed.5

However, many of these methods suffer from disadvan-
tages such as high acidity, long reaction times, unsatis-
factory yields, inconvenient handling and low chemo-
selectivity. In view of the current interest in catalytic
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processes, there is merit in developing a truly catalytic
deprotection of acetonide groups using an inexpensive
and non-polluting reagent.

In this letter (Scheme 1), we describe an efficient method
for the chemoselective deprotection of acetonide groups
using lanthanum(III) nitrate hexahydrate in acetonitrile
which gives the corresponding diols in high yields. This
method does not need expensive reagents or special care
to exclude moisture from the reaction medium. It is evi-
dent from Table 1, that a wide range of hydroxyl pro-
tecting groups such as trityl, TMS, THP, TBDMS, Bz,
Bn, prenyl, methyl and Ac groups, including acid labile
hydroxyl protecting groups, are left intact under the
reaction conditions. A primary acetonide group is
selectively hydrolyzed in the presence of a secondary
acetonide and other hydroxyl protecting groups. No
by-products were obtained.

We first examined the reaction of 3-O-(tert-butyldi-
methylsilyl)-1,2:5,6-O-isopropylidene-a-DD-glucofuranose
etonides.
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Table 1. Chemoselective deprotection of acetonides with lanthanum(III) nitrate hexahydrate

Entry Compound Producta Time (h) Yieldb (%)

1
O

OTr

O

OH

OTr

OH

5 826

O

O

O

RO

OO O

O

OH

RO

OOH

2 R = TMS R = TMS 6 818

3 R = TBDMS R = TBDMS 6 967

4 R = THP R = THP 5 947

5 R = Ac R = Ac 5 947

6 R = Bz R = Bz 5 907

7 R = Bn R = Bn 5 967

8 R =Me R = Me 5 908

9
   R = H2C R = 

H2C 5 9210a

10 O

O

O

O

OO O

O

OH

O

OOH 6 887

O OR

O
O

O

O

O OR

O
O

OH

OH

11 R =Me R = Me 5 887

12 R = Ac R = Ac 6 899

13 R = Bn R = Bn 6 9210b

14 R = Bz R = Bz 6 949

a All the products were characterized by 1H NMR, 13C NMR, IR and mass spectral analysis.
b Yields refer to isolated yields after column chromatography.
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(Table 1, entry 3), with lanthanum(III) nitrate hexa-
hydrate in acetonitrile at room temperature for 24 h,
which gave the corresponding diol in 76% yield. In order
to improve the yield of the reaction, it was carried out at
reflux in acetonitrile for 4 h to give the corresponding
diol in 96% yield. This result encouraged us to carry
out the reaction in the presence of several different
hydroxyl protecting groups at reflux in acetonitrile, the
corresponding products were obtained in excellent yields
(Table 1).

In conclusion, the present method for acetonide removal
has advantages in addition to an easy work-up procedure.
2. General experimental procedure for the synthesis
of diols

A mixture of acetonide (1 mmol) and lanthanum nitrate
hexahydrate (5 mol %) in acetonitrile (15 mL) was
heated under reflux for the appropriate time (Table 1).
After completion of the reaction as monitored by
TLC, the solvent was evaporated under reduced pres-
sure, water was added and the product was extracted
into ethyl acetate. The organic layer was dried over
anhydrous sodium sulfate and concentrated. The crude
product was purified over silica gel to yield the corre-
sponding diol (Scheme 1).
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