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SYNTHETIC COMMUNICATIONS, 25(24), 4025-4028 (1995) 

AIVI”l0NIUiYI S U L P H A T E  - M A C N E S I U r l  PRO110TLD S E L E C T I V E  

R E D U C T  I O N  OF AROISAT IC N I T R O  COMPOUNDS 

* c. 
D i p a k  P r a j a p a t i ,  Ha rsha  N Borah,  J a g i r  S Sandhu 

and  & n i l  C Ghosh 

D i v i s i o n  o f  O r g a n i c  C h e m i s t r y  (Drcgs)  

F i e g i o n a l  Research  l a b o r a t o r y ,  J o r h a t  785 006, I n d i a  

V a r i o u s  n i t r o a r e n e s  and 2,1,3- benzooxad iazo le -1  - o x i d e s  
were s e l e c t i v e l y  and r a p i d l y  r e d u c e d  t c  t h e i r  c o r r e s p o n -  
d i n g  amincl and d i a m i n o  compcunJs r e s p e c t i v e l y  i n  h i g h  
y i e l d s  u s i n g  (NH4)2S04-Mg/Al/Bi, a new r e d u c t  i o n  system. 

T h e r e  ha3 been  g r e w i n q  i n t e r e s t  i n  t h e  use o f  m e t a l l i c  

e lemen ts  i n  s y n t h o t i c  c h e m i s t r y  and v a r i o u s  l n e t z l s  have  

been  s u c c e s s f u l l y  user1 f o r  t h i s  purpose.  S e l e c t i v e  r e -  

d u c t i o n  o f  n i t r o  coinpounds i s  a n  a r e a  e f  c o n s i d e r a b l e  

s y n t h e t i c  p o t e n t i a l  , p a r t i c u l a r l y  whon a m o l e c u l e  has 

s e v e r a l  o t h e r  r e d u c i b l e  f u n c t i o n a l i t i e s .  T h e r e f o r e ,  nb- 

merous new r e a p n t s 2  have  been  develc lped f o r  t h e  r e d u c -  

t i o n  o f  n i t r o  ccmpclunds, scme o f  w h i c h  a r e  i n c o m p a t i b l e  

u i t h  o t h e r  s u b s t i t u o n t s  o n  t h e  a r o m a t i c  r i n g .  I n  c o n t i -  

n u a t i o n  o f  o u r  s t u d i e s  o n  m e t a l  c a t a l y s t s 3 ,  we wou ld  

1 

4025 

Copyright 0 1995 by Marcel Dekker, Inc. 
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4026 PRAJAPATI ET AL. 

l i k e  t o  r e p o r t  h e r e  t h e  

p r o m o t e d  s e l e c t i v e  r e d u c t i o n  o f  n i t r o a r e n e s  a n d  2,1,3- 

benzooxad iazo le -? -ox ides  t o  t h e  c o r r e s p o n d i n g  arnines a n d  

d i a r n i n e s  r e s p e c t i v e l y .  T h i s  new s y s t e m  r e d u c e d  w i t h  ease 

a w i d e  v a r i e t y  of  n i t r o a r e n e s  (1) d i r e c t l y  t o  t h e  cor r -  

e s p o n d i n g  a romat i c  a m i n e s  a n d  many f u n c t i o n a l  g r o u p s  c a n  

f i r s t  e x a m p l e  o f  (NH4)2SD4-Rg,  

1 - 2 - 3 - 
b e  t o l e r a t e d .  When m a g n e s i u m  metal  is  r e p l a c e d  by alurni-  

n ium o r  b i s m u t h  t h e  r e d u c t i o n  p r o c e e d s  e f f e c t i v e l y  a n d  

t h e  p r c d u c t s  were n b t a i n e d i n  almost c o m p a r a b l e  y i e l d s .  

I n  a t y p i c a l  e x p e r i m e n t  , a s o l u t i o n  o f  4 - c h l o r o  

n i t r o b e n z e n e  (1.6 g ,  0.01 m o l )  was a d d e d  t o  a m i x t u r e  

of m a g n e s i u m  (1 .4  9, 0.06 mol) a n d  ammonium s u l p h a t e  

(0.10 mol ,  d i s s o l v e d  i n  3 m l  of water) i n  m e t h a n o l  ( 2 G  

ml). T h e  r e s u l t i n g :  m i x t u r e  was s t i r r e d  a t  50°C f o r  0.5 

h r . ,  a n d  a f t e r  u s u a l  work-up  t h e  p r o d u c t  l - c h l o r o a n i -  

l i n e  was o b t a i n e d  i n  90% y i e l d .  S i m i l a r l y  b e n z o f u r o x a n  

o x i d e s  (5) were r e a c t e d  a n d  t h e  c o r r e s n o n d i n g  d i a m i n e s  

were o b t a i n e d  i n  (8G-85)$ y i e l d s .  T h e  r e su l t s  a r e  summ- 

e r i s e d  i n  t h e  t a b l e .  I n  t h e  case o f  c a r b o n y l  s u b s t i t u -  

t e d  n i t r o a r e n e s  , t h e  c o r r e s p o n d i n g  a n i l i n e  was o b t a i n e d  

i n  h i g h  y i e l d  w i t h o u t  a n y  f u r t h e r  r e d u c t i o n  of c a r b o n y l  

g r o u p .  F u r t h e r m o r e ,  a r o m s t i c  h a l i d e s  s h o w e d  r e m a r k a b l e  
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AROMATIC NITRO COMPOUNDS 4027 

T a b l e  : R e d u c t i o n  o f  a r o m a t i c  n i t r o  compounrls by 

( MH1)2S04-Mg/fi1/8i s y s t  em6. 

E n t r y  R Time Y i e l d  Y i e l d  Y i e l d  1.1.p~ Repcrto:! 
m i n .  (i’) ( 6 )  ( 6 )  (OCI m.p. 

w i t h  3 g . w i t h  A 1  w i t h B i  

l a  

I b  

I c  

I d  

1 6  

I f  

19 

I h  

li 

3a 

3 b  

3c 

p-c 1 

P-1 

p-ile 

p-NH20C 

p-HOzC 

p-MeC 

p-Et 0 2 c  

p-CH3CO 

p-CN 

H 

5 (6)-C1 

5 (  6} - f i e  

30 90  85 

25 83 8C 

20 80 75 

10 83 79 

20 7 5  70 

35 7 5  8@ 

15 6 0  8C 

15 75 75 

32 78 81! 

15 80  75 

20 85 - 
20  80  - 

7 6  

5 0  

7 5  

7 0  

7 2  

7 5  

75 

7 u  

7 5  

70 

- 
- 

68-59 

62-63 

45-46 

180-81 

188-69 

57-56 

B e 4 0  

104-06 

82-63 

101-02 

72-73 

R7-BE 

69 -7 1 

52-63 

45-46 

I 81 -82 

168-89 

57-6C 

68-90 

106-07 

83-65 

102-03 

76 

89 -9 @ 

s e l e c t i v i t y  t o  q i v e  t h e  amino p r o d u c t  w i t h o u t  g i v i n g  any 

d e h a l o q e n a t i o n .  As i o d c  g r o u p s  are o f t e n  c l e a v e d  by 

c a t a l y t i c  h y d r o g e n a t i o n  and m e t a l - a c i d  r e d u c t i o n s 4 .  

n i t r o s o b e n z e n e  and 2,1,3-benrorxadiazole-l-oxides were 

reducRd t o  f o r %  t h e  c o r r e s p c n d i n g  azubenzene and d i o x i -  

mes r e s p e c t i v e l y s .  D u r i n g  ou r  s t u d i e s  we f o u n d  t h a t  

2 , 1 , 3 - h e n z o o x s d i 3 z o l ~ - l - o x i d e s  were r e d u c e d  w i t h  

( NH4f2504-Mg s y s t  en zit amb ien t  t e n p e r a t  crre t o  p r o d u c e  

t h e  c o r r e s p c n d i n q  a n i n s s  r e s p e c t i v e l y  as t h e  sole produc t .  
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4028 PRAJAPATI ET AL. 

I n  c o n c l u s i o n ,  t h e s e  r e s u l t s  d e m o n s t r 3 t e d  a r a p i d  

v e r s a t i l e  and s e l e c t i v e  r e d u c i n q  s y s t e m  f o r  a w i d e  va- 

r i e t y  c f  n i t r o  compcun.:s i n  t h e  p r e s e n c e  o f  o t h e r  f u n c -  

t i o n c l l  g roups  f c r  e.9. -CEN, -C=O, - C U C E t ,  -CUOH, C 1 , I  

o t c .  The rnethord i s  c h e h n o s e l e c t i v e  and t h e  r e a g e n t s  

amplayed a r e  r e a l i l y  svailable, i n e x p e n s i v e ,  s t a b l e ,  

easy t n  h a n d l e  and non t o x i c .  
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