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Abstract: A simple method for the cleavage of t-butyldimethylsily! ethers s
described which occurs on alumina surface under solvent free conditions within 10-15
minutes. Mild heating, using microwave irradiation facilitates the procedure.

The tert-butyldimethylsilyl(TBDMS) group, is one of the most widely used
protecting groups in organic synthesis and preparation of such silyl ethers is a method
of choice for selectively protecting the hydroxy functionality.! The removal of tert-
butyldimethylsilyl group has been accomplished using a variety of methods most of
them involving fluoride ion.! Among these, tetramethylammonium fluoride (TBAF) in
tetrahydrofuran,?2 potassium fluoride with crown ethers,3 hydrogen fluoride in
acetonitrile,4 boron trifluoride etherate,> N-bromosuccinimide in DMF,6 and more
recently introduced, sodium azide in DMF,7 sodium hydride in HMPA,8 catalytic
transfer hydrogenation,® ammonium fluoride in methanol,10 tetrafluorosilane gas,!!
and potassium fluoride on aluminal?2 are few of the prominent methods known.
Although the selectivity!! and compatibility issues for various functional groups
during desilylation processes have been addressed,10-13 the need for manipulatively
easy and preferably solvent-free method of deprotection for TBDMS ethers still exists.

In connection with our improved synthesis of aurones on alumina surface,!4 we
observed an interesting deacetylation reaction.!5 Consequently, we decided to explore
the use of common solid supports (silica gel, aluminum oxide, etc.) for the deprotection
of other functional groups. A recent report!6 on the use of partially deactivated
alumina (with 1.5-3% water) to cleave TBDMS ethers in hexane solutions overnight
prompts us to report our results on desilylation reaction. Interestingly, a recent study
failed to detect any desilylation of TBDMS ethers on basic alumina in acetonitrile.12

The salient and distinctive feature of our approach is that deprotection is
achieved on alumina surface without using any solvents. Further, moderate heating
(~70-85°C) in domestic microwave oven generates alcohols in excellent yields within
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10 minutes. That the effect is not purely thermall7.18 is borne out by the fact that for
similar yields longer time periods are required using alternative heating modes at the
same temperature (oven or oil bath). Also, we find the use of microwave oven
convenient and cleaner as compared to other means of heating (conventional ovens, oil
baths or heating mantles). Microwave heating has been used for a wide variety of
applications!8-19 and more recently accomplishment of reactions under "dry”
conditions have been described.20-21 Since the microwaves are only absorbed by the
reactants on the surface of common inorganic oxides such as silica and alumina,
numerous reagents supported on solid surfaces22 can also be effectively utilized for
conducting organic reactions under very safe and simple conditions, The use of
domestic microwave ovens instead of specialized microwave systems designed for
solution chemistry in sealed teflon bombs is yet another attractive feature of our
method.
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FIGURE : Structures of t-butyldimethyisilyl ethers deprotected by microwave irradiation on alumina
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We conducted several reactions with a variety of compounds (see figure) using
silica gel, as well as neutral and basic alumina.23 We observed that the deprotection
reactions for phenolic and alcoholic functionalities occurred efficiently on alumina
surface. In the case of nucleoside analogues cleaner products are obtained only on
basic alumina; no deprotection is observed on silica gel. Furthermore, deprotection of
phenolic ethers is faster than the alcoholic ethers (as noticed by TLC examination of
desilylation reaction with 2) and consequently, selective deprotection of phenolic
ethers in presence of alcoholic ethers is possible. Also, the reaction is fast enough that
no undesirable byproducts originating from arylaldehyde via a concomitant Cannizzaro
reaction24 are observed in the reaction product involving carbonyl compounds.

The deprotection of 3-(4-hydroxyphenyl)-1-propanol-t-butyldimethylsilyl
diether, 2, is representative of the general procedure employed. Neutral alumina23
(35g) is added to a solution of 2 (0.760g, Znimol) dissolved in a minimum amount of
dichloromethane (5ml) at room temperature and the reaction mixture is thoroughly
mixed using a vortex mixer. The adsorbed material is dried in air (beaker) and placed
in an alumina bath inside the microwave oven.17.20 Upon completion of the reaction
as followed by TLC examination (10 min.), the product is extracted into
dichloromethane (4x15ml). Removal of the solvent, under reduced pressure yielded
the product which is purified by crystallization from methanol-dichloromethane.
Alternatively, the adsorbed material is charged directly on a silica gel column to afford
the pure product, 3-(4-hydroxyphenyl)-1-propanol in 78% yield, mp 53-55°C, in ethyl
acetate-methanol (4:1, v/v) as an eluent.

In conclusion, we have developed a simple method for the deprotection of ter:-
butyldimethylsilyl ethers that occurs under mild and solvent-free conditions using
inexpensive aluminum oxide and household microwave oven. The deprotection of
other functional groups on solid support surfaces is currently under investigation.
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