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Abstract : Nit roaromat its are sequent ially and selectively hydrogenated in quantitative yields 
at room temperature and atmospheric pressure by interlamellarmontmorillonitepalladium(II) complex, 

a heterogenised homogeneous catalyst . 

Selective and sequential reduction of nitroaromat its is of current interest l. Reagents*, and 

heterogeneous catalyst3 successfully induced the near quantitative selectivity in the reduction cf 

nitroaromatics at moderate temperatures or pressures, and relatively long time. Although homoge- 

neous catalytic systems are widely employed for selective hydrogenation of alkynes and alkenes, a 

few reports are available concerning C-NO2 selective reductions. RuC12 (PPh3)3 could hydrogenate 

selectively polynitroaromatics with the aid of stringent experimental conditions (80 atm., 135”C)4. 

Herein we report a selective and sequential hydrogenation of nitroaromatics (Table I) by a truely 

heterogenised homogeneous catalyst, interlamellar montmorilIonitesilylaminepalladium(I1) complex 

(I) 5 
for the first time in quantitative yields. The hydrogenat ion of dinitroaromat its proceeds very 

rapidly to give mononitrocompounds selectively at room temperature and atmospheric pressure, 

inhial nitroaromatics/Pd mole ratio is ZOO. 
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2,4dinitrotoluene (entry No. 3,4) are selectively and sequentially 

and to diamines. The most impressive characteristic of the present 

aromatic systems are easily hydrogenated while aliphatic ones are 

inert. This advantage is put to practical use for selective hydrogenation of Z-(4-nitrophenyl)nitro- 

ethane (entry ,l!o.9) to 2_(4-aminophenyl)nitroethane. Nitro groups are preferentially subjected to 

sequent ial hydrogenat ion m presence of chloro, aldehyde and keto groups (entry No.5-7). However, 

the bromo group (entry No.8) is ?re:erentially reduced in presence of nitro group. 

Consistent activity and selectivity has been shown in hydrogenat ion of m dinit robenzene 

for four recycles. The elemental, XRD and IR data of the used catalyst are almost identical to the 

catalyst before hydrogenat ion. When the used catalyst was subjected to Bailer’s method6 93% Pd 

was leached by ethanolic cyanide indicaring the Pd in the used catalyst remains dominantly in the 

divalent state. The catalyst displayed negligible activity after treatment. All these results demon- 

strate That hydrogenation is effected via homogeneous route. 

Ttle simple, convenient and rapid method described here, compares well with other reducing 
4 

agents/~heTerOgeneOUs catalysts 2,3 and is superior to the use of homogeneous catalysts with regara 
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TABLE-l : SELECTIVE AND SEOUENTIAL HYDROGENATION OF NITROAROMA 

ENTRY NO. SUBSTRATE’ PRODUCT b YiELD(%)c 

N% 

I 4 0 98 

2 97 

NO2 NH2 
NO2 NO2 

3 99 

NO2 NH2 

NO2 
4 

NO2 
98 

kO* NH2 
CHO CHO 

5 95 

NO2 NH2 
0 

9 

6 97 

NH2 
Cl 

7 b 0 c’ 
Cl 

Cl 

NO2 b 0 95 
NH2 

& 

8 98 

NO2 NO2 

9 02N+--JNo2 H,N+--w’~‘~ 98 

a Hydrogendt ion condit Ions: 5.0 mmol of substrate, 100 mg (0.025 mmol of Pd) cat 
of ethanol; b Identified by IR, NMR, CLC and elemental analyses; 2 Isolated yields. 

ICS 

lyst, 20 nil 

to selectivity. It also has the additional advantage of reusability, as demonstrated, when compared 

with the latter. 
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