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Introduction

Hexamethyldisilazane (HMDS) is a colorless liquid with
an ammonia odor. It is a versatile silylating agent, which
can react with alcohols, acids, amines, thiols, phenols,
amides, thioamides, sulfonamides, and enolizable ke-
tones. Ammonia, the by-product of the reaction, can be
readily removed from the reaction medium. In the past
few years, applications of hexamethyldisilazane have
been quite extensive, especially in the field of organic
synthesis, manufactures of medicines and industry. Hexa-
methyldisilazane is used as valuable raw material for an-
tisclerotic and antineoplastic drugs as well as synthetic

antibiotics, such as amikacin, ftorafur, parmidin, penicil-
lin, etc. It is usually used as a surface treatment agent for
diatomite, silica, and titanium powder. Further, it is used
as a cohesive aid for light-etching agents in semiconduc-
tor industry. It can be used in prime treatment for hard-
coatings on plastics and in the syntheses of cross-linked
resins. In general, hexamethyldisilazane is commercially
available and can also be easily prepared according to the
reported procedures1 (Scheme 1).

Scheme 1
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(A) Hexamethyldisilazane, as an inexpensive and easy available
compound, has been used for the preparation of trimethylsilyl ethers
from hydroxyl compounds. The main drawback is its poor silylating
power, which needs forceful condition and long reaction time. A va-
riety of catalysts have been reported for the activation of HMDS in
the literature. Kadam and Kim have demonstrated that Bi(OTf)3 is a
highly efficient chemoselective catalyst for silylation of alcohols
and phenols under solvent-free conditions.2

(B) As an efficient silylating reagent, hexamethyldisilazane can also
react with amines to synthesize a series of silylating compounds.The
(trimethylsilyl)phenethylamine compounds were prepared from
starting phenethylamine with hexamethyldisilazane in the presence
of a catalytic amount of sulfuric acid in good yields (70%).3

OH
Bi(OTf)3

neat, r.t.

OTMS

99%

OH

MeO

OTMS

MeO

98%

(TMS)2NH

(TMS)2NH

+

+
Bi(OTf)3

neat, r.t.

+BnNH2
H2SO4, 3 h

reflux
BnNHTMS

70%

(TMS)2NH

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



882 SPOTLIGHT

Synlett 2011, No. 6, 881–882 © Thieme Stuttgart · New York

References

(1) Chernyak, S. V.; Yatluk, Y. u. G.; Suvorov, A. L. Russ. J. 
Gen. Chem. 2000, 70, 1313.

(2) Kadam, S. T.; Kim, S. S. J. Organomet. Chem. 2009, 694, 
2562.

(3) Lu, H.; Cheng, J. J. J. Am. Chem. Soc. 2008, 130, 12562.
(4) (a) Ghorbani-Vaghei, R.; Zolfigol, M. A.; Chegeny, M.; 

Veisi, H. Tetrahedron Lett. 2006, 47, 4505. (b) Risto, M.; 
Assoud, A.; Winter, S. M.; Oilunkaniemi, R.; Laitinen, R. S.; 
Oakley, R. T. Inorg. Chem. 2008, 47, 10100.

(5) Denmark, S. E.; Edwards, M. G. J. Org. Chem. 2006, 71, 
7293.

(6) Moon, J. T.; Jeon, J. Y.; Park, H. A.; Noh, Y. S.; Lee, K. T.; 
Kim, J.; Choo, D. J.; Lee, J. Y. Bioorg. Med. Chem.Lett. 
2010, 20, 734.

(7) Azizi, N.; Rajabi, F.; Saidi, M. R. Tetrahedron Lett. 2004, 
45, 9233.

(8) Song, Q. Y.; Yang, B. L.; Tian, S. K. J. Org. Chem. 2007, 
72, 5407.

(C) Ghorbani-Vaghei et al.4a described a new method for the silyla-
tion of thiols with hexamethyldisilazane in the presence N,N,N′,N′-
tetrabromobenzene-1,3-disulfonamide (TBBDA) to give the corre-
sponding trimethylsilyl sulfides in good yields. Risto et al. reported
that both amine and thiol groups of 2-aminothiophenol could be
converted simultaneously into the corresponding silylation groups
by using hexamethyldisilazane.4b

(D) (E)-Trimethylsilyl-4-phenyl-3-butenoic acid was successfully
synthesized from (E)-4-phenyl-3-butenoic acid by reaction with
hexamethyldisilazane in the presence of a catalytic amount of sac-
charin.5

(E) Hexamethyldisilazane acts as a nitrogen source in the synthesis
of heterocycles. Moon and co-workers6 have reported that 1H-furan-
2,5-dione was easily converted into 1H-pyrrole-2,5-dione after
treatment with hexamethyldisilazane.

(F) Azzi et al.7 have successfully extended the use of HMDS as a
source of ammonia for the one-pot synthesis of a-amino phospho-
nates in high yields under solvent-free conditions mediated by solid
LiClO4. The present procedure provides a novel, very mild and
green methodology for the preparation of primary a-amino phos-
phonates under neutral reaction conditions.

(G) Song et al.8 reported an efficient catalytic four-component reac-
tion of carbonyl compounds, benzyl chloroformate (CbzCl),
HMDS, and allyltrimethylsilane to produce Cbz-protected homo-
allylic amines in the presence of iron(II) sulfate heptahydrate, an in-
expensive and environmentally friendly catalyst. This protocol not
only presents a novel four-component synthesis of Cbz-protected
homoallylic amines, but also adds a synthetically useful entry into
the catalysis with iron(II) salts.
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