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ABSTRACT

The effectiveness of Pd complex anchored on MCM-41 was studied and
the catalyst is used for the reduction of azides by molecular hydrogen at
room temperature and atmospheric pressure. The catalyst was reused for
several cycles with consistent activity.
 2008 Trade Science Inc. -INDIA

INTRODUCTION

Aromatic amines are widely used as intermediates
in the preparation of important chemicals such as dyes,
pharmaceuticals and agricultural chemicals[1]. A wide
variety of reagents lithium aluminium hydride[2], sod.
boro hydride[3], zinc borohydride[4], borohydride hex-
ane resin[5], lithium amino borohydrates[6], sod. boro-
hydride/copper (II) sulphate[7], benzyl triethyl ammo-
nium tetra thio molybdate[8], SmI

2
[9], tin chloride[10],

triphenyl phosphine[11], iodotrimethyl silane[12] and Pd
metal chelate[13] have been reported for reduction of
azides. Most of the chemical methods associated with
long reaction times, high temperatures, high pressures,
lack of chemo selectivity. Among all the catalysts palla-
dium complexes and heterogenised Pd catalysts have
proved to be fascinating systems for this organic reac-
tion[13-15]. In view of this we wish to report a simple,
convenient and efficient method for the reduction of
azides using a recyclable and eco-friendly catalyst. This
method not only afforded the products in excellent yields

but also avoids the problems associated with catalyst
handling, safety and pollution.

RESULTS AND DISCUSSION

 In this communication, we describe the effective-
ness of Pd complex anchored on MCM-41 for the re-
duction of azides by molecular hydrogen at room tem-
perature and atmospheric pressure. The results are pre-
sented in TABLE 1. The ligand spectra showed two
bands at 1275 and 750cm-1 which are shifted by 50-
75cm�1 to lower frequency in the complex spectra. This
indicates the change in the vibration of C=S to C-S
and confirms[16] the formation of complex.

The MCM-silylamine Pd(II) complex was pre-
pared[13, 19] as described below: The mesoporous ma-
terial MCM-41 (pure silica) was synthesized[17] by stir-
ring a solution of tetraethyl ortho silicate (1mol), etha-
nol (6mol), isopropanol (1mol) with hexadecylamine
(0.3mol) in water (30ml) at room temperature for 1h.
The resultant mixture was aged for 12h and the solid
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was filtered, washed with excess of distilled water, dried
for 24h at room temperature. 1g of MCM-41 was cal-
cined at 5500C overnight and refluxed with 0.686mmol
of 3-aminopropyltriethoxysilane in dry toluene under
inert atmosphere for 48 h. MCM-silylpropyl amine (1g)
was complexed with Bis(benzylcyanide)
palladium(II)chloride (2mmol) in dry benzene under stir-
ring at room temperature. The yellow coloured com-
plex thus obtained was filtered, Soxhlet extracted with
benzene for 8h and dried under vaccum. Pd content of
the catalyst was determined by plasma analysis
(1.99%Pd). The IR spectra of the ligand and the com-
plex showed the silylpropylamine band at 350cm-1 in-
dicating the presence of terminal Pd-Cl[18].

The reduction of azides proceeds with high yield at
atmospheric pressure and at room temperature. The
most important characteristic of our catalytic system is
the reduction of the bulky molecule trimethoxy aromatic
azide in 98% yield, simply by stirring at room tempera-
ture. We have observed this catalytic system is func-
tioning well for azide reductions in presence of other
functional groups. The catalyst was reused for several
cycles with constant activity without any reactivation.
The resulting amino compounds were characterised by
spectral (IR, 1HNMR) data and by comparisons with
those of authentic samples and also by the mixed melt-
ing points with the authentic samples.

Thus, the advantages of our catalytic system over
others are:
1. It is simple; the reaction conditions are mild, i.e at-

mospheric pressure and room temperature.
2. Easier work up.
3. The catalyst is reusable.
4. 4. Reduction of the bulky molecules was carried

out simply eliminating the use of expensive reagents.

ACKNOWLEDGMENT

 The authors are thankful to Principal, JNTU Col-
lege of Engineering, Kukatpally, for facilities.

REFERENCES

[1] G.Mestoni, A.Lanus, G.Zassimovich; �In Aspects of
Homogeneous Catalysis�, Lego, Ed.Peidel:
Dardrecht, 71 (1984).

[2] A.K.Bose, J.F.Kistner, Farber; J.Org.Chem., 27,
2925 (1962).

[3] G.Casini, L.Goodman; J.Am.Chem.Soc., 86, 1427
(1964).

[4] B.C.Ranu, A.Sarkar, R.Chakraborty; J.Org.Chem.,
59, 4114 (1994).

[5] (a) G.W.Kabalka, P.P.Wadgaonkar, N.Chatla; Synth.
Commun., 20, 293 (1990).
(b) N.M.Yoon, J.Choi, Y.S.Shon; Synth. Commun.,
23, 3047 (1993).

[6] S.G.Alvarez, G.B.Fisher, B.Singaram; Tetrahedron
Lett., 36, 2567 (1995).

[7] H.S.P.Rao, P.Siva; Synth.Commun., 24, 549 (1994).
[8] A.R.Ramesha, S.Bhat, S.Chandrasekaran; J.Org.

Chem., 60, 7682 (1995).

Entry Substrate 
Time 
(min) 

Producta 
Yield
(%)b 

1 
N3

OMe  
90 

NH2

OMe  
95 

2 

N3

OMe
OMe  

60 

NH2

OMe
OMe  

96 

3 
MeO

MeO
OMe

N3

 

60 
MeO

MeO
OMe

NH2

 

98 

4 
N3

O2N  
120 

NO2

NH2

 

82 

5 
N3

COOH  
180 

NH2

COOH  
96 

6 
N3

Me  
60 

NH2

Me  
92 

7 N3

 
30 NH2

 
85 
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90 

9 N3  90 NH2  96 

10 N3  60 NH2  90 

11 Ph N3  
60 Ph NH2  

93 

TABLE 1: Reduction of azides to amines catalysed by MCM-
41-1-(benzimidazol-2-yl) ethanone thiosemicarbazone Pd (II)
complex

R - N3
MCM-Pdcomplex

MeOH, r.t.
R - NH2

R = aryl, alkyl, arylsulfonyl
SCHEME 1
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