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NEW SYNTHESIS OF 2-AMINOBIPHENYLS 

t 
A. N. Kost , R. S. Sagitullin* and A. A. Fadda 

Department of Chemistry, Moscow State University 
Moscow, 117234, USSR 

2-Aminobiphenyl is usually obtained by the reduction of 

2-nitrobiphenyl. 1-4 

ing and recyclization of 1,2-dimethylpyridinium salts to sub- 

stituted N-methylanilines by the action of bases. 5-8 

report that N-alkyl-2-benzylpyridinium salts (I) recyclize to 

- o-aminobiphenyl derivatives (11) by the action of aqueous al- 

kylamine sulphite solution. Identification of the compounds 

was achieved on the basis of their NMR spectra and by the pre- 

paration of their N-acetyl derivatives 111. 

Recently, we have discussed the ring open- 

We now 

a) R = Me, R' = H b) R = Et, R' = H 

c) R = Me, R' = AcO d) R = Mer R' = Et 

t Deceased 
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KOST, S A G I T U L L I N  AND FADDA 

When N-ethyl-2-benzylpyridinium i o d i d e  ( Ib )  and aqueous 

methylammonium s u l p h i t e  s o l u t i o n  are used as s t a r t i n g  mater- 

i a l s ,  t h i s  l e a d s  to  exchange o f  t h e  e thy lamine  by a methyla-  

mine group and 2- (N-methylamino) b i p h e n y l  (IIa) is  o b t a i n e d .  

EXPERIMENTAL 

The r e a c t i o n  p r o d u c t s  were shown to  be s i n g l e  compounds 

by TLC (benzene  as s o l v e n t ) .  The NMR s p e c t r a  were o b t a i n e d  on 

a Var ian  T-60 i n s t r u m e n t  for s o l u t i o n s  i n  CC14 w i t h  hexamethyl- 

d i s i l o x a n e  o r  t e t r a m e t h y l s i l a n e  as i n t e r n a l  s t a n d a r d .  Me l t ing  

p o i n t s  are uncor rec t ed .  

1-Alkyl-2-benzylpyridinium S a l t s  ( I ) .  Genera l  Procedure . -  A 

mix tu re  of 0.02 m o l  of 2 -benzy lpyr id ine  o r  i t s  d e r i v a t i v e  and 

methyl  i o d i d e  (5.5 g ,  0 .03 m o l )  w a s  a l lowed  to  s t a n d  a t  room 

tempera tu re  f o r  one  day. The ye l low c r y s t a l s  formed w e r e  re- 

c r y s t a l l i z e d  from 3:l e t h a n o l - e t h e r  (see Table 1). 

1-Ethyl-2-benzylpyridinium I o d i d e  ( I b )  . - A mix tu re  of 3.4 g. 

(0.02 moll o f  2 -benzy lpyr id ine  and 4 . 7  g (0.03 m o l )  e t h y l  io- 

d i d e  w a s  h e a t e d  i n  a s e a l e d  t u b e  a t  looo f o r  1.5 h r ,  t h e  pro-  

d u c t  w a s  r e c r y s t a l l i z e d  from e t h a n o l - e t h e r  (3:l) t o  g i v e  6 . 0  

g ( 9 2 % )  of ye l low c r y s t a l s  o f  I B  (see Tab le  2 ) .  

Methylammonium S u 1 f i t e . -  Gaseous s u l f u r  d i o x i d e  w a s  passed 

through 1 0 0  m l  of a 25% aqueous s o l u t i o n  of methylamine u n t i l  

t h e  we igh t  w a s  i n c r e a s e d  by 50 g. The S i s u l f i t e  produced w a s  
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NEW SYNTHESIS OF 2-AMINOBIPHENYLS 

mixed w i t h  t w i c e  its volume of 25% aqueous methylamine to pro-  

duce methylammonium s u l f i t e .  S i m i l a r l y  e t h y l a m o n i u m  s u l f i t e  

can be o b t a i n e d  from aqueous e thylamine .  

TABLE 1. 1-Alkyl-2-benzylpyridinium Iodides (I) 

Cmp d mp (OC) Y i e l d  Elementa l  Analyses  
( % I  Ca lcd  (Found) 

C H N 

Ia 116-118’ 95 

Ib  140 92 51.71 4.96 4.31 
(51.53) ( 4 . 9 2 )  (4 .29)  

I C  165-16 7 82 48.78 4.33 3.79 
(48.53) (4 .31)  (3 .65)  

I d  1 4  5-14 7 7 1  53.09 5.30 4 . 1 2  
(53.00) (5 .12)  (4 .10)  

Ring Opening and R e c y c l i z a t i o n  of 1-Alkyl-2-benzylpyridinium 

S a l t s  ( I )  t o  2-(N-Alkylamino)biphenyls (11). Genera l  Procedure . -  

Aqueous methylammonium s u l f i t e  (30 ml) w a s  added t o  s a l t  I 

(0.018 mol l .  

f o r  20-25 h r s ;  t h e  p r o d u c t  w a s  e x t r a c t e d  w i t h  e t h e r ,  d r i e d  ov- 

er  magnesium s u l f a t e  and chromatographed on s i l i c a  g e l  (L 100/ 

160  p) u s i n g  benzene as e l u e n t .  The benzene s o l u t i o n  w a s  d r i e d  

and benzene removed under  vacuum to  g i v e  2-(N-alkylamino)bi-  

phenyls  (Table 2 ) .  For  i d e n t i f i c a t i o n  and a n a l y s i s  o f  l i q u i d  

2-(N-alkylamino)biphenyls, t h e i r  a c e t y l  d e r i v a t i v e s  w e r e  p re-  

pa red  by reaction w i t h  acetic anhydr ide  o r  a c e t y l  c h l o r i d e  

(Table  3 ) .  

2- (N-Methylamino) b ipheny l  ( I Ia )  from Ib. - A mix tu re  o f  0.018 

m o l  o f  Ib  and 30 m l  of methylammonium s u l f i t e  s o l u t i o n  w a s  

h e a t e d  under  t h e  c o n d i t i o n  g iven  i n  t h e  g e n e r a l  p rocedure  t o  

The mix tu re  was h e a t e d  i n  a s e a l e d  tube  a t  150° 
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KOST, SAGITULLIN AND FADDA 

a f f o r d  I I a  i n  63% y i e l d .  

TABLE 2. 2- (Alky1amino)biphenyl .s  (11) 

Cmpd Y i e l d  % Rf NMR S p e c t r a l  D a t a  

I Ia  73 0.72 2.8 (s, N - C H ) ,  3.9 ( S r  N H ) ,  6.55- 

7.6 (aromatic) 

I I b  68  0.82 1.1 (t,  C-CH3), 3-2 (q, N - C H Z ) ’  4 . 0  

(s, NH)  , 6.3-7.7 (aromatic) 

llca 50 0 . 8 5  2 . 3  (s, COCH3)r 2.8 ( S ,  N-CH3), 3 .2  

(s, N H ) ,  7.5-8.5 ( a r o m a t i c )  

I I d  6 3  0.65 1 . 3  ( t ,  C-CH3)r 2 . 6  ( S r  N-CH3)r 2 . 7  

(q, C-CH2)‘ 3 .8  ( S r  N H ) ,  6 . 4 - 7 - 3  

( aromatic 

a. mp.  136O, Anal. Calcd.  for C15H15NO: Cr  79.75;  H r  6 . 4 5 ;  
N ,  5 .87 

Found: C,  79.97;  H ,  6 .70 
N ,  6 .02 

TABLE 3. A c e t y l  Der iva t ives  of 2- (N-Alkylamino) b i p h e n y l s  (111) 

CmPd mp.  (OC) A n a l y s i s  
C a  l c d  (Found)  

C H N 

- - I I I a  9 8O - 
10 (from E t O H )  

I I I b  goo 8 0 . 3 3  

(from E t O H )  (79 .70)  

I I I d  80-82O 80.632 

( f r o m  C6H14) (80.05)  

7 . 1 1  5 .85  

7.10)  (5 .79)  

7.509 5 .533  

7.57) ( 5 . 3 9 )  
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