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OXIDATIVE DEPROTECTION
OF TRIMETHYL SILYL ETHER
TO CARBONYL COMPOUNDS USING SILICA
GEL SUPPORTED DESS-MARTIN
PERIODINANE

HOSSIEN ABDI OSKOOIE*", MEHRNOOSH KHALILPOOR?,
AKBAR SAEDNIA®, NOOSHIN SARMAD? and MAJID.M. HERAVI?

“Department of Chemistry. School of Science, Azzahra University, Vanak, Tehran,
Iran and ®School of Chemistry, Tabriz University, Tabriz, Iran
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Direct oxidative deprotection of different trimethylsilyl ether to their corresponding carbonyl
compounds has been achieved using silica gel supported Dess-Martin periodinane in
non-aqueous conditions.

Keywords: Oxidative deprotecfion; carbonyl compounds; supported reagent; Dess-Martin
periodinane

In 1991 B.D Dess and J.C. Martin reported a periodinane compound as a
versatile oxidizing agents'. Dess-Martin periodinane is an efficient and
selective agent for producing aldehydes and ketones from primary and
secondary alcoholes. A large numbers of imino derivatives such as oximes
have been oxidatively cleaved by this reagentz.

The protection of functional groups is a useful and important method in
organic synthesis. One of the most useful and convenient methods for pro-
tection of hydroxy groups is their transformation to trialkylsilyl ethers>.

Direct oxidation of trimethylsilyl ethers to the corresponding aldehydes
and ketones is of great relevance to organic synthesis. Although various
methods have been reported for such a transformation® some of them show
limitations such as the requirement for aqueous reaction conditions, use of
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expensive reagents, long reaction times, tedious work up and low yields of
products. Therefore presentation of new methods and inexpensive and
environmentally friendly reagents for such functional group transforma-
tion is still in much demand.

In recent years, the organic reactions on solid supports have gained spe-
cial attention because of their enhanced selectivity, milder conditions and
associated ease of manipulations. Recently we have demonstrated the use
of supported reagents for an efficient and mild method in organic
methodologiesG. Following the above findings we have investigated the
possibility of extending the oxidation ability of Dess-Martin periodinane
reagent to oxidative deprotection of trimethylsily] ethers.

Dess-Martin periodinane (DMP)1,[1,1,1-triacetoxy-1,1-dihydro-1,2-ben-
ziodoxol-3(1H)-one] has received wide recognition as a mild, selective
reagent for oxidation of primary and secondary alcohols to the correspond-
ing carbonyl compounds. However, a literature survey showed no refer-
ences concerning the use of this reagent as a reagent of oxidative
deprotection of trimethylsilyl ether. Since Dess-Martin periodinane is no
longer commercially available, it was prepared according to literature
procedure7.

The supported reagent was prepared by mixing equal amount of
Dess-Martin periodine with silica gel(mesh 60~100). The reaction is con-
ducted by refluxing 2 equivalents of this silica gel supported Dess-Martin
periodinane with silyl ether in CH,Cl,. The corresponding carbonyl com-
pounds can be easily separated by filtration and evaporation of the solvent
in high yield. In this reaction no traces of benzoic acid were observed even
after prolonged reflux of benzyl trimethylsilyl ether with excess of the
supported reagent. Cinnamyl trimethylsilyl ether was also oxidatively
deprotected to cinnamyl aldehyde in high yield. No benzaldehyde was
detected in this reaction showing that benzylic double bonds are not prone
to clevage by this method, (table).

It is worthwhile to mention that in the absence of silica gel the reactions
in all cases are sluggish and a considerable ammount of ethers and alco-
hols were recovered unchanged in the reaction solvent at elevated temper-
ature.
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TABLE [ Oxidative deprotection of trimethylsilyl ether with Dess-Martin periodinane
supported onto silica gel under non- aqueous conditions

Entry Substrate Time(sec) Product Yield(%)

1 PhCH,0SiMe; 20 PhCHO 98
2 5-Me-2-NO,CgH;CH,0SiMe; 20 5-Me-2-NO,CeH;CHO 88

3 PhCH=CHCH,SiOMe; 30 PhCH=CHCHO 85
4 Cyclohexyltrimethylsily! ether 30 Cyclohexanone 88
S Mentholtrimethylisilyl ether 30 Menthone 82
6 Pentylsilyl ether 40 Pentanal 90
7 Cholestroletrimethylsily! ether 40 Cholestenone 82

Yields refer to isolated produced

EXPERIMENTAL

All products were known compounds and identified by comparison with
authentic samples. Yields refer to isolated products. Dess-Martin reagent
was prepared according to a reported procedurel.

GENERAL PROCEDURE FOR OXIDATIVE DEPROTECTION OF
TRIMETHYLSILYL ETHERS

In a round bottomed flask(50 ml) equipped with a magnetic stiner and a
condenser a solution of trimethylsilyl ether(1.2 mmol), Dess-Martin perio-
dinane supported onto silica gel(2.4 mmol) were refluxed in CH,Cl,(50
ml) for specified time. The progress of the reaction was monitored by
T.L.C(eluent ether- ethy] acetate 80-20), the mixture was filtered and solid
was washed with CH,Cl,(10 ml). The filtrate was evaporated under
reduced pressure and the crude was passed through silica gel pad for fur-
ther purification to afford the corresponding carbonyl compounds.

RlRQCH-OSi(Me)3D§?;~C—IZL[ZfetliIlR1R2C=O
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