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AMMONIUM SULPHATE - MAGNESIUM PROMOTED SELECTIVE

REDUCTION OF AROMATIC NITRO COMPOUNDS

Dipak Prajapatit Harsha N Borah, Jagir S Sandhu*
and Anil T Ghosh
Division of Organic Chemistry (Drugs)

Regional Research Laboerstory, Jorhat 785 006, India

Various nitroarenes and 2,1,3-banzooxadiazole~1-oxides
were selectively and rapidly reduced tc their correspon-
ding amino and diamino compcounds respectively inm high
yields using (NH4),S504-Mg/Al/Bi, a new reduction system.

There has been grouing interest in the use of metallic
elements in synthetic chemistry and various metals have
been successfully used for this purpose. Sslsctive re-
duction of nitreo compounds 1is an area of cconsiderabls
synthet ic potential1, particularly when a moleculs has
sgvaral other rceducible functionalities. Therefore, nu-
mBerous neuw reagents2 have been developsd for the reduc-
tion of nitro compounds, scme of uwhich are incompatible
with other substituents on the aromatic ring. In conti-

nuation of our studies on metal catalysts3, ve upuld
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like to report here the first example of (NH,),50,-Mg,
promoted selective reduction of nitroarenes and 2,1,3-
benzooxadiazole-1~oxides to the corresponding amines and
diamines respectively, This new system reduced with ease
a wide variety of nitrcarenes (1) directly tc the corr-

espanding aromatic amines and many functional groups can

N02 NH2

N
€Y — gy« €L
../
N
1
- 2 3&

be tolerated. When magnesium metal is replaced by alumi-
nium or bismuth the reduction proceeds effectively and
the preducts wers obtained in almost comparable yields,
In a2 typical experiment , a solution of 4-chloro
nitrobenzens (1.6 g, 0.01 mol) was added to a mixture
of magnesium (1.4 g, 0.06 mol) and ammonium sulphate
(0,10 mol, disscolved in 3 ml of water} in methanol {20
ml). The resulting mixture was stirred at 50°C for 0.5
hr., and after usual work-up the product é4-chloreoani-
line was obtained in 90% yield, Similarly benzofuroxan
oxides (3) were reacted and the corresponding diamines
were obtained in (80-85}% yields, The results are summ=-
erised in the table, In the case of carbonyl substitu-
ted nitroarenes, the correspending aniline was obtained
in high yield without any further reducticn of carbonyl

group, Furthermore, arcmatic halides showed remarkable
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Table : Reducticn of aromatic nitro compounds by

(NH4)2S04-Mg/R1/Bi system®.

Entry R Time Yield VYield VYield M.p. Repcrted
min. (%) (%) (%) (ecy  m.p.
with Mg.with Al withBi

1a  p-Cl 30 90 85 76 68-69 69-71
b p=1 25 83 8C 80 62-63 62=63
1c  p-tie 20 80 75 75 45=46 45-46
1d  p=NH,0C 10 83 79 70  180-81 181-82
1e  p=HO2C 20 75 70 72 188-89  188-89
1f  p-MeC 35 75 80 75 57=-58 57=-6C
1g p-Et0pC 15 80 8C 75 8850 88-90
th  p-CHZCO 15 75 75 70 104=~06  106-07
11 p=CN 32 78 80 75 82-83 83-865
3a H 15 80 75 70 101-02  102-03
3b 5(6)~C1 20 85 - - 72-73 76
3c 5(6}-me 20 80 - - g7-88 89-50

selectivity to give the amino product without giving any
dehalogeratien, As iode groups are often cleaved by
catalytic hydrogenation and metal-acid reductions?.
nitrosobenzens and 2,1,3~-benzocxadiazole~l-oxides uwere
reduced to form the corresponding azecbenzene and dioxi-
mes rSSpectivelyS. During our studies we found that
2,1,3=benzooxadiazole~1~oxides were reduced with

(NHg},504-Mg system at ambient temperature to produce

the correspcnding amines respsctively as the sole product.
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In conclusicn, these results demonstrated a rapid
versatile and selective reducing system for a wide va-
riety of nitro ccmpounds in the presence of other func-
tiomal groups fer e.g. -C&N, -C=0, -COCEt, -COCH, Cl,I
etc, The method is chemoselactive and the reagents
employed are readily available, inexpensive, stable,

easy to handle and non toxic.
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