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Ar o matic ni tro com pounds were eas ily re duced to the cor re spond ing amino com pounds with hydrazine
hy drate sup ported on alu mina in the pres ence of FeNH4(SO4)»*12H,0.
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INTRODUCTION

Aromatic amines are widely used as in ter me di ates for
dyes,photographicmaterials,pharmaceuticalandagricul
tural chemicals, and asanti oxidants. Hence, particu larly im-
menseinteresthasbeendirectedtowardthesynthesisofthese
compounds. Re duction ofar o matic nitro com pounds is one of
the im por tant routes to pre pare them. It has been re ported that
anecofriendly 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
heterogeneous catalysts such as activated zinc-copper,’'
Zn-C}? Fe-C,* Pd-C,*° Pt-C,** RaneyNi,>" FeCl;-9H,O-
activated carbon,'™" Fe(III) oxides,'*'® Fe(II)-MgO, "’
graphite' and clays."” How ever, most of the pro cesses men-
tioned above have one or more draw backs, such as long re ac-
tiontime, rel atively ex pensive catalysts, and a te dious work-
up. Conse quently, easy, rapid, con ve nient meth ods for the re-
ductionofaromaticnitrocompoundsarere quired.

RE SULTS AND DIS CUS SION

Microwaveirradiationhasbeensuccess fullyappliedin
organicsynthesis. Recently,reactions facilitated by micro-
waves un der sol vent-free con di tions have at tracted more at-
tentionbe cause oftheirenhancedselectivityand milderreac-
tion con di tions. Recyclability of the in or ganic solid sup port
isoftenpossiblethusrenderingtheprocedurerelativelyenvi
ronmentally ac ceptable. Inthis way, we suc cess fully re duced
the ar o matic ni tro com pounds with hydrazine hy drate sup-
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ported on alu mina in the pres ence of FeNH,(SO,),* 12H,0.
Allthe prod ucts were char ac terized by com parison 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 marized in Ta-
ble 1.

Scheme 1

HoNNH2e HyO, FeNH4(SO4)2:12H,0
R/<:>_NO0 2NNH 2« Hy 4(SO4)pe12H, =/<:>—NH2
MW R
1 2

(a) R=0-NHj3; (b) R = p-NH3; (¢) R =m-OH;
(d) R =0-OH; (e) R = m-OCH;; (f) R = p-Cl;
(g) R =p-CHjg; (h) R =p-OCHj;

Hydrazine hy drate, known as an ex cel lentreducant, has
been em ployed in many re ac tions. It has been re ported that
with some cat a lysts (such as Cu?*),?’ re duc tion of sym met
cal multi 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
progress to un der stand the mech a nism of the re ac tions over
thesecatalysts.

EXPERIMENTAL

Ar o matic ni tro com pound (1 mmol), alumina (1.5 g)
and FeNH,(SO,)," 12H,0 (1.2 g) were mixed thor oughly in
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Table 1. Microwave-assisted Reduction of Aromatic Nitro Compounds with Alumina-
supported Hydrazine Hydrate and Catalytic FeNHy(SO,), 12H,0

Product Reaction time (min) Yield (%) M.P./B.P (°C) Lit M.P/B.P (°C)
2a 3 83% 98-100 102-104%!

2b 3 93% 142-144 145-147%

2¢ 5 65% 120-122 123%

2d 3 83% 168-170 172-174%

2e 4 65% 246-248 (B.P) 251! (B.P)
2f 3 50% 69-71 71-72%

2g 4 50% 41-43 44-45%

2h 3 60% 54-56 56-582!

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
thereaction was monitored by TLC. Oncompletion ofthere-

ac tion, the con tents were cooled to room tem per a ture and the

prod uct ex tracted into eth anol 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 puri fied by

recrystallization from eth anol.
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