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catalyst for deprotection of zert-butyldimethylsilyl ethers

Babak Karimi,*®* Asghar Zamani® and Daryoush Zareyee®

2Department of Chemistry, Institute for Advanced Studies in Basic Sciences (IASBS), PO Box 45195-159, Gava Zang, Zanjan, Iran
b Institute for Fundamental Research (IPM), Farmanieh, PO Box 19395-5531, Tehran, Iran

Received 16 August 2004; revised 19 September 2004; accepted 27 September 2004

Abstract—A variety of alcoholic TBDMS (#-butyldimethylsilyl) ethers are easily removed in excellent yields by treatment with a cata-
lytic amount of N-iodosuccinimide (NIS, 5mol%) in methanol. This method is able to deprotect TBDMS ethers of alcohols in the

presence of TBDMS ethers of phenols.
© 2004 Published by Elsevier Ltd.

Silyl groups are important in organic chemistry, espe-
cially in the synthesis of complex natural products.!
tert-Butyldimethylsilyl (TBDMS) ethers are among the
most frequently used protective groups for alcohol,
because they can be easily installed in high yields and
can withstand a wide variety of reaction conditions.?
Although, the major goal of such a protection is usually
to prevent unfavorable reactions of hydroxyl groups, in
many cases it is often necessary to selectively convert the
silyl ethers to their corresponding parent alcohols.’?
Thus, many alternative and mild protocols have been re-
ported for the deprotection of silyl ethers including some
examples of recent Lewis-acid-based protocols such as
TMSOTf,4 BF3'OEt2,5 BC13,6 SC(OTf)3,7 lnCl3,8 ZnBr2,9
ZH(BF4)2,10 CC(OTD4,“ CCC13'7H20/N8L12 BiBr3,13
BiOClO,,'"* SbCls,'> and LiClL.'® Other reagents such
as carboxylic acid resins,!” organotin reagents,'® I,,'
Br, in methanol,?® and CBr, in methanol?! have also
been developed to desilylate TBDMS ethers under mild
reaction conditions. There are also several reductive
methods for deprotecting TBDMS ethers including cat-
alytic transfer hydrogenation with palladium?> and
cleavage using DIBAL-H?? and LiAlH4.?* Although,
many of these methods promote selective deprotection
of bis-silyl ethers,?” some are strongly reducing and oth-
ers are oxidizing, thereby restricting their use. More-
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over, many of these methods suffer from limitations
such as harsh reaction conditions, the use of expensive
reagents and cumbersome work-up procedures. There-
fore, it seems that there is much room to develop new
selective methods for desilylation of TBDMS ethers
under mild reaction conditions.

We report herein a new, mild, and highly selective method
for the deprotection of a variety of alcoholic TBDMS
ethers that employs a catalytic amount of NIS (5mol%)
in absolute methanol furnishing the corresponding
alcohols in good to excellent yields (Scheme 1).

Methanol is a low-boiling solvent that can be easily
removed from the reaction mixture. Moreover, due to
the nonaqueous nature of the protocol, no -BuMe,-
SiOH was produced during the course of the reaction.

Various types of structurally diverse TBDMS ethers
were deprotected using this procedure and the results
are summarized in Table 1.

The method was found to be general for the cleavage
of TBDMS ethers of primary (Table 1, entries 1-4),
secondary (entries 5-10), allylic (entry 12), and tertiary

R—OTBDMS NIS (5 mol%)/ MeOH

R= alkyl, aryl

Scheme 1.
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Table 1. Selective deprotection of TBDMS ethers to the corresponding alcohols using NIS in methanol at room temperature

Entry Substrate Product Time (h) Yield %*®
1 PhCH,OTBDMS PhCH,OH 17 95
2 4-i-PrCsH,CH,OTBDMS 4-i-PrC¢H,CH,OH 24 96
3 PhCH,CH,OTBDMS PhCH,CH,OH 18 92
4 PhCH,CH,CH,0TBDMS PhCH,CH,CH,0H 18 100°
5 Ph,CHOTBDMS Ph,CHOH 24 91
OTBDMS OH
6 Meo@ eo©—< 2 85
Me Me
OTBDMS OH
7 Ph@—< Ph@—< 2% 91
Me Me
OTBDMS OH
8 ©)\/ ©)\/ 19 95
OTBDMS OH
9 ©)\© ©)\© 24 80
10 <:>—0TBDMS <:>—0H 18 100¢
11 @—omoms Q—OH 24 NR
12 H >:L 24 84°
OTBDMS OH
13 24 69
OTBDMS OH
14 Me AQ—N—OTBDMS Me@+OH 24 72

#Yields refer to isolated pure products unless otherwise stated.

®The ratio of TBDMS ether:NIS:MeOH was 1:0.05:3mL, respectively, and the reactions were performed at room temperature.

GC yield.

(entries 13 and 14) alcohols. The results in Table 1 also
show that the reaction conditions are mild enough to
allow a C=C double bond to remain unaffected. More-
over, no elimination product was detected in the course
of deprotection of tertiary TBDMS ethers (Table 1,
entry 14). It is also noteworthy that phenolic TBDMS
ethers (entry 11) are quite stable under these reaction
conditions even after lengthy reaction times. This obser-
vation encouraged us to study the possibility of chemo-

TBDMSO@CHZOTBDMS

OTBDMS

P

Scheme 2.

selective deprotection of alcoholic versus phenolic
TBDMS ethers in a competitive experiment. Indeed,
our results show that this method is useful for the selec-
tive cleavage of alcoholic TBDMS ethers in the presence
of TBDMS-protected phenols (Scheme 2).

A typical procedure for deprotection of TBDMS ethers

to the corresponding alcohol is as follows: To a solution
of TBDMS ether (Immol) in methanol (3mL) was

NIS (5 mol%)/ MeOH
r.t, 18 h, 95%

TBDMSO@CHZOH

CH,OTBDMS QCHZOH 100%
NIS (5 mol%)/ MeOH
—_—m

rt,17h

QOH 0%
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added NIS (0.05mmol). The mixture was stirred at
room temperature for the period of time indicated in
Table 1. Reaction progress was monitored by GC or
TLC. After completion of the reaction, the product
was isolated by rapid filtration through a short pad of
silica gel. Evaporation of the solvent under reduced
pressure gave the corresponding alcohol in good to
excellent yields (Table 1).

In conclusion, we have established a mild, simple, and
highly selective method for deprotection of alcoholic
TBDMS ethers using a catalytic amount of NIS in meth-
anol at room temperature. The reaction is selective for
alkyl silyl ethers and the yields of product are very good
to excellent.
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