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Abstract: Mixture of iron (111) nitrate and montmorillonite K10 oxidatively 
deprotect trimethylsilyl ethers to their corresponding carbonyl compounds under 
microwave irradiation in solventless system, in a short time and good yields. 

The protection of certain hnctional groups, and deprotection of the protected 

derivatives constitute important processes in synthetic organic chemistry in poly- 

functional molecules, including the total synthesis of natural products. Thus, large 

number of protective groups have been developed along with numerous methods 

for their removals.’” Conversion of hydroxy function to trimethylsilyl ether is one 

of the most usehl and convenient method for protection these g r o ~ p s . ~  Direct 

oxidation of trimethylsilyl ethers to their corresponding carbonyl compounds has 

found much a t t en t i~n .~  Recently, we reported the use of montmorillonite K10 

supported bis(trimethylsily1)chromate for oxidation of alcohols in non-aqueous 

*To whom correspondence should be addressed. 

3283 

Copyright 0 1999 by Marcel Dekker. Inc. www.dekker.com 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
H

on
g 

K
on

g 
L

ib
ra

ri
es

] 
at

 0
4:

41
 1

6 
N

ov
em

be
r 

20
14

 



3284 MOJTAHEDI ET AL. 

and solvent-free  condition^.^.' In view of economical, practical, and recent 

environmental demands,' we thought about the significant advantage in using a 

non-toxic and inexpensive metal salt, such as iron (111) nitrate as oxidizing agent. 

The use of clayfen for oxidative dethioacetalization of 1,3-dithialanes and 1,3- 

dithianes to their corresponding carbonyl compounds under dry condition 

supported this idea 

In continuation of  our investigations on new and cleaner chemical 

processes,'"." we report herein the economical, practical, and environmentally 

acceptable procedure for oxidative deprotection of trimethylsilyl ethers to the 

corresponding carbonyl compounds (Scheme 1). Thus, upon microwave 

irradiation of trimethyl-silyl ether (e.g., C6HSCH20SiMej) in the presence of 

montmorillonite K I0 and finely grounded Fe(N03)3, 9H20, benzaldehyde was 

produced almost in  quantitative yield. The applicability of this method was tested 

with several aliphatic, and aromatic systemlnterestingly, no overoxidation was 

observed in the case of primary silyl ethers. Also, bezoin silyl ether, l b ,  was 

converted to diphenyl a,a-diketone (benzil), 2b, in 95% yield. The results are 

summarized in 'Table 1 

R y O S i M e 3  Fc(lll)NCj, Montniorillonite t RYO 
I 

R MW I 
R 

1 (a-h) 2 (a-h) 

Scheme 1 

Experimental 

Trimethylsilyl ether ( 1  0 mmol) was added to the mixture of montmorillonite K10 

( I  0 g) and tinc.l\ grounded Fe(N07)7 9H20,  ( 1  0 mmol, 0 4 g).  layf fen,^ in a 5 
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OXIDATIVE DEPROTECTION OF TRIMETHYLSILYL ETHERS 3285 

Table 1 Oxidative Deprotection of Trimethyl Silyl Ether with 
Iron (111) Nitrate 

Entry Silyl Ether Time Product Yield 
Yo 

1 Ph-OSiMe, P h l H  2a 90 

P h h p h  1b P h L P h  95 

OSiMe, l a  

0 0 

mL beaker. The mixture was irradiated in a conventional microwave oven for 10 

to 80 sec. at 900 W. The progress of the reaction was monitored by GLC, until the 

trimethylsilyl ether peak was disappeared. After completion of the reaction, the 

product was extracted with ether or methylenechloride (2x10 mL), 

filtered, and the solvent was evaporated under the reduced pressure to yield 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
H

on
g 

K
on

g 
L

ib
ra

ri
es

] 
at

 0
4:

41
 1

6 
N

ov
em

be
r 

20
14

 



3286 MOJTAHEDI ET AL. 

the corresponding aldehyde or ketone All compounds were identified with their 

NMR and IR spectra The reaction was also carried out on 10 mmol scale for 

trimethylsilyl ether la .  Benzaldehyde was produced with 95% yield after 30 sec 

In conclusion, the present methodology offers an attractive, rapid, efficient, 

and environmentally benign protocol for direct oxidation of protected alcohols to 

carbonyl compounds The notable advantage of this method is the use of iron(II1) 

nitrate instead of pollutant and toxic chromium salt. 

Acknowledgenient Research hnds from the National Research Council of I. R 
of Iran is acknowledged. 
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