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AN IMPROVED SYNTHESIS OF 2-AMINOCARBAZOLE 

Submit ted  by J. B. Kyziol* and A. Domanski 
(6/8/81) , .  . 

Wyzsza Szkola  Pegagogiczna 
Opole, ul. Oleska 48, POLAND 

The direct r o u t e  for  t h e  p r e p a r a t i o n  of aromatic amines 

i n v o l v i n g  n i t r a t i o n  and r e d u c t i o n  c o u l d  n o t  be used f o r  t h e  

s y n t h e s i s  o f  2-aminocarbazole because  n i t r a t i o n  o f  c a r b a z o l e  

and i t s  9 - s u b s t i t u t e d  derivatives g i v e s  a mix tu re  o f  1- and 3- 

n i t r o  compounds. F r i e d e l - C r a f t s  a c y l a t i o n  o f  9 - a c e t y l c a r b a z o l e  

i n  t h e  p re sence  o f  aluminum c h l o r i d e  g i v e s  2 ,9 -d iace ty l ca rba -  
I z o l e  which can  be conver t ed  to 2-aminocarbazole. W e  now re- 

p o r t  a s imple  p r e p a r a t i o n  o f  2-aminocarbazole which employs 

F r i e d e l - C r a f t s  t ype  n i t r a t i o n  and subsequent  r e d u c t i o n .  

Exp lo ra to ry  expe r imen t s  to de te rmine  o p t i m a l  c o n d i t i o n s  

showed t h a t  t h e  best r e s u l t s  ( 5 7 %  y i e l d )  w e r e  o b t a i n e d  w i t h  

n i t r a t i o n  i n  methylene c h l o r i d e  u s i n g  t w o  e q u i v a l e n t s  o f  n i -  

t r y 1  c h l o r i d e 2  i n  t h e  p re sence  o f  s i x  e q u i v a l e n t s  o f  anhydrous 

aluminum c h l o r i d e ;  2 - n i t r o c a r b a z o l e  wad isolated by prepara- 

t i v e  t h i n  l a y e r  chromatography. Replacement of aluminum chlo-  

r ide w i t h  t i t an ium(1V)  c h l o r i d e  caused  t h e  y i e l d  t o  d e c r e a s e  

t o  1 4 % ;  boron t r i c h l o r i d e  and t r i f l u o r i d e  were t o t a l l y  i n e f f e c -  

t i v e .  

T h i s  method shou ld  be of p r a c t i c a l  v a l u e  s i n c e  w e  have 

found t h a t  n i t r y l  c h l o r i d e ,  which i s  hazardous  and d i f f i c u l t  t o  

hand le ,  c o u l d  be r e p l a c e d  w i t h  s i lver  n i t r a t e  w i t h o u t  s i g n i f i -  
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c a n t  decrease of t h e  y i e l d .  I n  c o n t r a s t  to  h y d r o g e n a t i o n ,  t h e  

c a t a l y t i c  r e d u c t i o n  of 2 - n i t r o c a r b a z o l e  w i t h  h y d r a z i n e  h y d r a t e  

p r o c e e d e d  smooth ly  t o  y i e l d  2-aminocarbazole  i n  a h i g h  s t a t e  

of p u r i t y ;  p u r e  2-aminocarbazole  i s  r e l a t i v e l y  s tab le  when f r e e  

of i m p u r i t i e s  formed f r o m  r e d u c t i o n s  u s i n g  hydrogen .  

EXPERIMENTAL 

2-Nitrocarbazo1e.- The m i x t u r e  o f  9 - a c e t y l c a r b a z o l e  (20 .0  g ,  

0 . 1  mole) , aluminum c h l o r i d e  (80 .0  g,  0 . 6  mole) a n d  s i lver  n i -  

t ra te  (34 .0  g, 0.2 m o l e )  i n  600 m l  of m e t h y l e n e  c h l o r i d e  w a s  

stirred for 2 h r s  a t  room t e m p e r a t u r e .  The d a r k  brown s o l u -  

t i o n  w a s  d i l u t e d  w i t h  m e t h y l e n e  c h l o r i d e  (500 m l )  a n d  p o u r e d  

o n  ice c o n t a i n i n g  c o n c .  h y d r o c h l o r i c  ac id  (250 m l ) .  The o r g a n -  

i c  l a y e r  w a s  s e p a r a t e d ,  d r i e d  and t h e  s o l v e n t  was e v a p o r a t e d  

t o  d r y n e s s .  The y e l l o w  r e s i d u e  ( 1 6 . 5  g )  w a s  d i s s o l v e d  i n  600 

m l  of 4% m e t h a n o l i c  p o t a s s i u m  h y d r o x i d e  and  re f luxed  f o r  2 h r s .  

Methanol  (450 m l )  w a s  d i s t i l l e d ,  t h e  s o l u t i o n  was c o o l e d  a n d  

n e u t r a l i z e d  w i t h  10% h y d r o c h l o r i c  acid.  The c r u d e  p r o d u c t  

(13 .5  g )  w a s  c o l l e c t e d  a n d  c r y s t a l l i z e d  f rom i s o o c t a n e  t o  y i e l d  

9 . 5  g ( 4 5 % )  of 2 - n i t r o c a r b a z o l e ,  as y e l l o w  n e e d l e s ,  mp.  170- 

173O, lit. mp.  174-175.5O. 

I R  ( K B r ) :  730, 740, 830 ,  880 (C-H d e f . ) ;  1350,  1525 ( N O 2 ) ,  

3080 ( C - H I ;  3390 ( N - H )  c m - l .  

1 0 0 . 0 ) ,  182  ( 3 6 . 6 1 ,  166  (77 .81 ,  154 ( 1 9 . 2 ) .  

Anal .  Calcd €or C12H8N202: C ,  67 .92;  H I  3.77 

Found: C,  67.86; H ,  3.89 

3 

MS, !/e: 213 (15.01, 212 ( M + ,  

2-Aminocarbazo1e.-  To  t h e  s o l u t i o n  o f  2 - n i t r o c a r b a z o l e  (2 .12  g,  

0 . 0 1  mole) i n  50 m l  of e t h a n o l  w a s  added  0 . 5  g o f  1 0 %  Pd/C. 
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Hydrazine hydrate ( l o o % ,  5.0 ml) was added dropwise and the 
mixture was refluxed for 2hrs. The catalyst was removed by 

filtration and the crude product (1.69 g) was precipitated by 

addition of water. Recrystallization frqm toluene afforded 

1.53 g (84%) of 2-aminocarbazole as colorless prisms, mp. 239- 

241° (sealed capillary) , lit. 
IR (KBr) : 730, 770, 820, 850 (C-H def .) ; 1320, 1620, 3320, 

3400 (NH2) cm-’. MS, =/g: 

(28.3), 154 (13.71, 127 (7.4). 

- Anal. Calcd for C12H10N2: C, 79.09; H, 5.53 

Found: C, 79.17; H, 5.63 

4 mp. 238-239O (dec.) . 

183 (15.1), 182 (M’, 100.0), 181 
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REACTIONS OF N-AMINOPHTHALIMIDE WITH ELECTROPHILES. 

PREPARATION AND PROPERTIES OF SOME NEW TRIACYLHYDRAZINES 

Michael J. Hearn* and Stephanie B. Prisch 

Department of Chemistry 
We lle s ley Co 1 lege 
Wellesley, Massachusetts 02181 

In accord with the earlier results of Drew and Hatt,’ N- 

aminophthalimide (I) undergoes rearrangement with refluxing di- 
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