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Solid State Oxidative Deprotection of Trimethylsilyl Ethers with

Tron (III) Nitrate and Montmorillonite Under Microwave Irradiation

Mohammad M. Mojtahedi', Mohammad R. Saidi’,
Mohammad Bolourtchian?, Majid M. Heravi**

'Department of Chemistry, Sharif University of Technology, P. O. Box 11345- 9516;

Chemistry & Chemical Engineering Research Center of Iran, P. O. Box 14335-186,
Tehran, Iran

Abstract: Mixture of iron (III) 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 functional 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 useful and convenient method for protection these groups.* Direct
oxidation of trimethylsilyl ethers to their corresponding carbonyl compounds has
found much attention.’ Recently, we reported the use of montmorillonite K10

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

*To whom correspondence should be addressed.
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and. solvent-free conditions.*” 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 (III) 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 environmenfally
Vacceptable procedure for oxidative deprotection of trimethylsilyl ethers to the
corresponding carbonyl compounds (Scheme 1). Thus, upon microwave
irradiation of trimethyl-silyl ether (e.g., C¢HsCH,OSiMes) in the presence of
montmorillonite K10 and finely grounded Fe(NOs)s, 9H;0, benzaldehyde was
produced almost in quantitative yield. The applicability of this method was tested
with several aliphatic, and aromatic systememlnterestingly, no overoxidation was
observed in the case of primary silyl ethers. Also, bezoin silyl ether, 1b, was
converted to diphenyl o,a-diketone (benzil), 2b, in 95% yield. The results are

summarized in Table 1.

R i |
\( OSiMe, Fe(IIDNQ,, Montmoritlonite R \fo

R MW R
1 (a-h) 2 (a-h)

Scheme 1

Experimental
Trimethylsilyl ether (1.0 mmol) was added to the mixture of montmorillonite K10

(1.0 g) and finely grounded Fe(NOs); 9H,0, (1.0 mmol, 0.4 g), clayfen, in a 5
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Table 1. Oxidative Deprotection of Trimethyl Silyl Ether with
Iron (111) Nitrate

Entry Silyl Ether Time Product Yield
(sec) %
0
1 Ph”  OSMe, PhH 90
OSiMe, 12 o 2
2 Ph 95
Ph)}( 1b Ph/gh(Ph
0] 0]
OSlMe, 0 )
3 /l\ PG 90
Ph™ Ph
O
OSlMe
4 2((’) H 70

OS1Me 5 H
5 ¢ 80
OSMe (0]
6 (Yzf 85

OSlMe (0]
OSMe H
8 2h 95

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
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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 1a. 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(III)

nitrate instead of pollutant and toxic chromium sait.

Acknowledgement Research funds from the National Research Council of I. R.
of Iran is acknowledged.

References
1. Greene, T W, Wuts, G. M, “Protection Groups in Organic Synthesis”, 2™

ed., Wiley, New York, 1991.
-Smith, M. B . “Organic Synthesis”, McGraw Hill, New York, 1994, Ch. 7.
. Kociensky, P J. “Protecting Group”, Thieme, Stuttgard, 1994.
. Lalonde, M., Chan, T. H., Synthesis, 1985, 81, and references cited therein.

[, T S O T S

. Mohammadpoor-Baltork, 1., Pouranshirani, Sh., Synthesis, 1997, 756, and

references cited therein.

6. Heravi M. M., Ajami, D., Tabar-Hydar, K., Mojtahedi, M. M., J. Chem.
Research (S). 1998, 620.

7. Heravi M. M., Ajami, D., Tabar-Hydar, K., Saidi, M. R., Submitted for
publication, 1998.

8. “Chemistry of Waist Minimization”, Clark, J. H, Ed.,, Chapman and Hall,
London, 1995

9. (a) Hirano, M, Ukawa, K., Yakahe, S., Clark, J. H, Murimato, T., Synthesis,
1997, 858; (b) Varma, R. S., Dahiya, R., Tetrahedron Lett., 1997, 38, 2043.

10.Heravi, M. M., Aghapoor K., Noushabadi, M. A., Mojtahedi, M. M., Monatsh.



Downloaded by [University of Hong Kong Libraries] at 04:41 16 November 2014

OXIDATIVE DEPROTECTION OF TRIMETHYLSILYL ETHERS 3287

Chem., 1997, 128, 1143.
11.Aghapoor K., Heravi M. M., Noushabadi, M. A., Indian J. Chem., 1998, 37B,
80.

(Received in Japan 9 October 1998)





