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Several p-trirnethylsilyl carbonyl compounds were reduced by sodium borohydride to pro- 
duce p-trirnethylsilylated alcohol under microwave irradiation in short time and good yields. 
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The synthesis of silylated alcohols has found interest due to their synthetic 
use and for their potential therapeutical effect with less toxicity[14]. One 
approach for the preparation of these compounds is reduction of trimethyl- 
silyl carbonyl compounds by a reducing agentF5]. P-Trimethylsilyl alde- 
hydes and ketones can be easily prepared from the reaction of the 
corresponding a$-unsaturated compounds with trimethylsilyl chloride 
(TMS-Cl) in the presence of Li or Mg in THF16]. Numerous reagents have 
been used for reduction of carbonyl compounds to the corresponding alco- 
hols. Relatively inexpensive sodium borohydride, NaBH4, has been exten- 
sively used as a reducing aged7].  

Recently, it was shown that microwave-assisted reaction can be applied 
for many type of organic transformations and offers several  advantage^[^-^]. 
In continuation of our interest in development of environmentally benign 
synthetic method using microwave ( M W )  irradiation under solvent-free 
condition["], we wish to report a mild, convenient and heterogeneous cata- 
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lytic methodology for the synthesis of P-silylated alcohols. These sol- 
vent-free reactions are especially appealing, as they provide an opportunity 
to work with open vessels. Thus avoiding the risk of high pressure develop- 
ment and a possibility of carrying out the reaction on a preparative scale in a 
conventional microwave oven. 

The process involves simple mixing of P-trimethylsilyl aldehyde or 
ketone with 10% NaBH4/neutral alumina and irradiation of the mixture in 
a teflon container in a conventional microwave oven for 2-3 min 
(Scheme 1, Table I). Although we did not encounter any accident during 
the reaction, we recommend caution for reactions on large scale. 

SCHEME 1 

EXPERIMENTAL 

IR spectra were taken on Matt Son 1000 Unicam FTIR, 'H and I3C-nmr 
spectra were recorded on Bruker AC 80, ms spectra were obtained on a 
Varian MAT 3 11 A, and Varian CH 5 spectrometers. 

The structure of the new compounds were determined by their 'H and 
I3C-nmr, and their ms. 

Typical Procedure for the Reduction of P-Trimethylsilyl Aldehyde 
or Ketone 

P-Trimethylsilyl aldehyde or ketone (1 mmol) was added to the mixture of 
3 mmol NaBH, in neutral alumina (1:9) in a teflon container. The mixture 
was irradiated in an unmodified household microwave oven for the time 
specified in the table. After cooling, the product was extracted with 
CH2C12 (5 mL). Evaporation of the solvent affords the corresponding alco- 
hols in high yields. The structure of the new compounds were determined 
by their 'H and 13C-NMR, IR, and MS spectra. 
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TABLE I Reduction of B-Trimethylsilyl Carbonyl Compounds Using NaBH4-Al20, 

3 t r y  Substrate Product NaBH,/ Time Yield 
Substrate (min) (%) 

CYOH 
3: 1 2 

5 . 1  3 

i00 

60 

74 

100 

100 

72 

Acknowledgements 
We would like to acknowledge Iranian National Research Council for 
financial support of this work. 

References 
[ l ]  S. Niwa and K. Soai, J. Chem. SOC. Perkin Trans. 1,937 (1990). 
[Z] K. K. Wang, B. Liu and Y. Lu, J. Org. Chem., 60, 1885 (1995). 
[3] A. A. Sinkula and S. H. Ya1kowsky.J. Pharm. Sci., 64, 181 (1975). 
[4] H. Firouzabadi, M. Seddighi, E. Mottaghinejad, and M. Bolourtchian, Tetruhedron. 46, 

6869 (1990). 
[5] J. Dunogues, R. Callas, M. Bolourtchian and C. Biran, J. Organometallic Chem., 57, 

55 (1973). 
[6] M. Bolourtchian and A. Saednya, J .  Science, I. R., Iran, 1,277 (1990). 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
5
:
5
0
 
2
8
 
J
a
n
u
a
r
y
 
2
0
1
1



66 R. ZADMARD et al. 

[7] E. N.  Banfi and R. Riva, in Reagents,for Organic Synthesis, Ed., L. Paquette, (Wiley, 
New York, 1995), vol. 7, p. 4522. 

[8] For reviews see: (a) R. A. Abramovitch, Org. Prep. Proc. Int., 23, 683 (1991); (b) 
D. M. P. Mingos and D. R. Baghurst, Chem. SOC. Rev., 20, 1 (1991); (c) S. Caddick, 
Tetrahedron, 51, 10403, 1995. 

[9] (a) K. D. Raner, C. R. Strauss, R. W. Trainor, and J. S. Thorn, J. Org. Chem., 60, 2456 
(1995); (b) T. Cablewski and A. F. Faux, and C. R. Strauss, J. Org. Chem., 59, 3408 
( 1994). 

[lo] M. Bolourtchian, R. Zadmard, and M. R. Saidi, Synth. Commun., 28,2017 (1998). 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
5
:
5
0
 
2
8
 
J
a
n
u
a
r
y
 
2
0
1
1


