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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 aminesarewidely used asintermediates
inthe preparation of important chemica ssuch asdyes,
pharmaceuti calsand agricultura chemical 3. Awide
variety of reagents|ithium aluminium hydride?, sod.
boro hydride®, zinc borohydride“, borohydride hex-
aneresin®, lithium amino borohydrates®, sod. boro-
hydride/copper (11) sulphate™, benzyl triethyl ammo-
nium tetrathio molybdate®, Sml_!9, tin chloride'?,
triphenyl phosphing, iodotrimethyl silane*? and Pd
metal chelate?® have been reported for reduction of
azides. Most of the chemical methodsassociated with
long reaction times, hightemperatures, high pressures,
lack of chemo sdectivity. Among dl thecatalystspdla-
dium complexes and heterogenised Pd catalystshave
proved to befascinating systemsfor thisorganic reac-
tion**3 |n view of thiswewishto report asimple,
convenient and efficient method for the reduction of
azidesusing arecyclableand eco-friendly catadyst. This
method not only afforded theproductsin excellent yields
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but al so avoidsthe problems associated with catal yst
handling, safety and pollution.

RESULTSAND DISCUSSION

In thiscommuni cation, we describethe effective-
nessof Pd complex anchored on MCM-41 for there-
duction of azides by molecular hydrogen at roomtem-
perature and atmospheric pressure. Theresultsare pre-
sented in TABLE 1. Theligand spectra showed two
bandsat 1275 and 750cm* which are shifted by 50-
75cmt tolower frequency inthecomplex spectra. This
indicatesthe changein thevibration of vC=Sto C-S
and confirmg?® theformation of complex.

The MCM-silylamine Pd(Il) complex was pre-
pared!** 19 as described bel ow: The mesoporous ma-
terid MCM-41 (puresilica) was synthes zed™ by tir-
ring asolution of tetragthyl ortho silicate (1moal), etha:
nol (6mol), isopropanol (1mol) with hexadecylamine
(0.3moal) inwater (30ml) at room temperaturefor 1h.
Theresultant mixturewas aged for 12h and the solid
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TABLE 1: Reduction of azidesto aminescatalysed by MCM -
41-1-(benzimidazol-2-yl) ethanonethiosemicar bazonePd (11)
complex

Yield
(%)°

Time
(min)

N3 NH»
€ OMe
N3 NH,
2 OM E/Q/ 60 OM e/©/ 96

Entry Substrate Product?
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OMe OMe
MeO N3 MeO NH,
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OMe OMe

Nj NH,
4 J@F 120 O 82
O,N NOJ

N NH;
. O o,
COOH COOH
N3 NH,
60 @[ 92
M Me
N

180

]

o X
7 Ns 30 ©/\NH2 85
3 NH,
8 C( 120 C( 90
9 \/\/\/\/NB 90 \/\/\/\/NHZ 96
10 "N, 600 NN"wm, 90
1 o N 60 o ww, 93
MCM-Pdcomplex
R - N3 » R - NH2
MeOH, r.t.
R =aryl, alkyl, arylsulfonyl
SCHEME 1

wasfiltered, washed with excessof distilled water, dried
for 24h a room temperature. 1g of MCM-41 wasca-
cined at 550°C overnight and refluxed with 0.686mmol
of 3-aminopropyltriethoxysilanein dry toluene under
inert atmospherefor 48 h. MCM-silylpropyl amine (19)
was complexed with Bis(benzylcyanide)
pa ladium(Il)chloride (2mmol) indry benzeneunder tir-
ring at room temperature. Theyellow col oured com-
plex thusobta ned wasfiltered, Soxhlet extracted with
benzenefor 8h and dried under vaccum. Pd content of
the catalyst was determined by plasma analysis
(1.99%Pd). The IR spectraof theligand and the com-
plex showed the silyl propylamine band at 350cm* in-
dicating the presence of terminal Pd-CI8.,
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Thereduction of azidesproceedswithhighyield at
atmospheric pressure and at room temperature. The
most important characteristic of our catayticsystemis
thereduction of the bulky moleculetrimethoxy aromatic
azidein 98%yidd, smply by stirring a room tempera
ture. We have observed this catal ytic systemisfunc-
tioning well for azide reductionsin presence of other
functional groups. The catalyst wasreused for severd
cycleswith constant activity without any reactivation.
Theresulting amino compoundswere characterised by
spectral (IR, *HNMR) dataand by comparisonswith
those of authentic samplesand a so by the mixed melt-
ing pointswith the authentic samples.

Thus, the advantages of our catalytic system over
othersare:

1. Itissmple thereaction conditionsaremild, i.eat-
mospheric pressure and room temperature.

2. Easierwork up.

3. Thecatdystisreusable.

4. 4.Reduction of the bulky moleculeswas carried
out Smply diminating theuseof expensveresgents.
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[19] Preparation of the catalyst: MCM-41 was cal-

cined at 550°C for overnight and refluxed with 1-
(benzimidazol -2-yl) ethanone thiosemicarbazone Pd
(I1) complex in methanol for overnight. After re-
moval of methanol in rotary evaporator the solid
bright yellow coloured catalyst thus obtained was
dried at 120°C.

[20] Typical procedure for azide reductions: The

catalyst (25mg, 0.005 mmol of Pd) was suspended
in dry methanol (5ml) and treated with molecular
hydrogen for 30min and then asol ution of 4-methoxy
phenyl azide (149mg, 1 mmol) in methanol (2mL)
was added to it drop wise viasyringe. A hydrogen
balloon was fitted to the flask and the resultant so-
lutionwas gtirred at room temperature. On comple-
tion of the reaction (monitored by TLC), the reac-
tion mixture was filtered (to remove the catalyst),
washed with methanol, evaporated under reduced
pressure and purified by column chromatography
over silicagel to give 4-methoxy anilineasa solid
(116mg, 95% yield). The reaction products were
analysed by IR and *H NMR  which were conso-
nance with literature data.
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