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IN TRO DUC TION

Ar o matic amines are widely used as in ter me di ates for
dyes, pho to graphic ma te ri als, phar ma ceu ti cal and ag ri cul -
tural chem i cals, and as an ti ox i dants. Hence, par tic u larly im -
mense in ter est has been di rected to ward the syn the sis of these 
com pounds. Re duc tion of ar o matic ni tro com pounds is one of 
the im por tant routes to pre pare them. It has been re ported that 
an ecofriendly al ter na tive to the com monly used re duc tion
meth ods ef fected by means of iron and acid or sulphides is the 
use of hydrazine hy drate as hy dro gen do nor in the pres ence of 
het er o ge neous cat a lysts such as ac ti vated zinc-copper,1

Zn-C,2  Fe-C,3 Pd-C,4-6  Pt-C,4-5 RaneyNi,5,7-9 FeCl3�9H2O-
 activated car bon,10-13  Fe(III) ox ides,14-16 Fe(III)-MgO, 17

graph ite18 and clays.19  How ever, most of the pro cesses men -
tioned above have one or more draw backs, such as long re ac -
tion time, rel a tively ex pen sive cat a lysts, and a te dious work-
 up. Con se quently, easy, rapid, con ve nient meth ods for the re -
duc tion of ar o matic ni tro com pounds are re quired.

RE SULTS AND DIS CUS SION

Mi cro wave ir ra di a tion has been suc cess fully ap plied in
or ganic syn the sis. Re cently, re ac tions fa cil i tated by mi cro -
waves un der sol vent-free con di tions have at tracted more at -
ten tion be cause of their en hanced se lec tiv ity and milder re ac -
tion con di tions. Recyclability of the in or ganic solid sup port
is of ten pos si ble thus ren der ing the pro ce dure rel a tively en vi -
ron men tally ac cept able. In this way, we suc cess fully re duced
the ar o matic ni tro com pounds with hydrazine hy drate sup -

ported on alu mina in the pres ence of FeNH4(SO4)2�12H2O.
All the prod ucts were char ac ter ized by com par i son of their
TLC, IR spec tra and melt ing or boil ing points with au then tic
sam ples. The re sults of the re duc tion are sum ma rized in Ta -
ble 1.

Hydrazine hy drate, known as an ex cel lent reducant, has 
been em ployed in many re ac tions. It has been re ported that
with some cat a lysts (such as Cu2+),20 re duc tion of sym met ri -
cal mul ti ple bonds pro ceeded readily, whereas re ac tion of
more po lar func tions were rather dif fi cult. The meth ods men -
tioned above il lu mi nated that hydrazine hy drate is a good
reductant for ar o matic ni tro com pounds. Fur ther work is in
prog ress to un der stand the mech a nism of the re ac tions over
these cat a lysts.

EX PER I MEN TAL

Ar o matic ni tro com pound (1 mmol), alu mina (1.5 g)
and FeNH4(SO4)2�12H2O (1.2 g) were mixed thor oughly in
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(a) R = o-NH2; (b) R = p-NH2; (c) R = m-OH;

(d) R = o-OH; (e) R = m-OCH3; (f) R = p-Cl;
(g) R = p-CH3; (h) R = p-OCH3

Scheme  I



an ag ate mor tar. The mix ture was placed in a big tub. Then
hydrazine hy drate (2 mL) was added to the mix ture. The tub
was placed in a Galanz Cambi-Grill mi cro wave oven (750W)
at min i mal power level for a spec i fied time; the prog ress of
the re ac tion was mon i tored by TLC. On com ple tion of the re -
ac tion, the con tents were cooled to room tem per a ture and the
prod uct ex tracted into eth a nol or ether (2 × 10 mL). The alu -
mina was fil tered and the sol vent was re moved un der re duced 
pres sure to af ford the prod uct that was fur ther pu ri fied by
recrystallization from eth a nol.
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Table 1. Microwave-assisted Reduction of Aromatic Nitro Compounds with Alumina-
supported Hydrazine Hydrate and Catalytic FeNH4(SO4)2·12H2O

Product Reaction time (min) Yield (%) M.P./B.P (°C) Lit M.P/B.P (°C)

2a 3 83% 98-100 102-10421

2b 3 93% 142-144 145-14721

2c 5 65% 120-122 12321

2d 3 83% 168-170 172-17421

2e 4 65% 246-248 (B.P) 25121 (B.P)
2f 3 50% 69-71 71-7221

2g 4 50% 41-43 44-4521

2h 3 60% 54-56 56-5821


