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3-Aminocinchophen and 2-phenyl-3-aminoquinolines were synthesized by the react ion of 
isatin and 5-,  6-, and 7-methylisat ins  with w-aminoacetophenone in alkaline media.  A 
number  of 3-amino-5,6-benzoquinol ine derivat ives were obtained by the condensation of 
azomethines f rom aromat ic  aldehydes and fi -naphthylamine with w-aminoacetophenone. 

Reduction of nitroquinolines [1,2] and replacement  of a halogen or hydroxyl group by an amino group 
or  a substituted amino group [3,4] are  the principal  methods for  prepar ing 3-aminoquinolines.  

We have synthesized 3-aminocinchophen (2-phenyl-3-aminoquinol ine-4-carboxyl ic  acid) and 2-phenyl-  
3-aminoquinoline derivat ives  by condensation of isatin and its methyl-subst i tuted derivat ives with w-amino-  
acetophenone in alkaline media [5]. 

COOt][ NIt~ COOH 

It 

The decarboxylation of the resul t ing 3-aminocinchophender ivat ives  in the presence  of phosphoric acid 
[6] gives 2-phenyl-3-aminoquinol ines .  The Nimentowski reaction [7, 8] was used to obtain 1-oxo-5-phenyl -  
2H-pyrimido [4,5-c]quinoline, which can be converted to 1-chloro  derivat ives and other 1-substi tuted (in the 
pyrimidine ring) compounds [9]. 

We have also developed a convenient method for the preparat ion of 3-amino-5,6-benzoquinolines (see 
Table 1) by the react ion of azomethines - ~-naphthylamine derivat ives  - with w-aminoacetophenone. The 
condensation was ca r r i ed  out in alcohol in the presence  of ni trobenzene and concentrated sulfuric acid: 

/ / /  /~.�9 C~O 

CH2NH~ 

The s t ruc tures  of the compounds obtained were confirmed by ]t~ spec t roscopy and qualitative react ions for 
the NH 2 and COOH groups (benzoylation, synthesis  of e s te r s ,  the Nimentowski reaction,  etc.).  

E X P E R I M E N T A L  

The methylisat ins were obtained by the method in [10]. 

2 -Phenyl -3-aminoquinol ine-4-carboxyl ic  Acid (I). A mixture of 1.5 g (10 remote) of isatin, 12 ml of 
alcohol, 2 ml of 33~c sodium hydroxide solution, and 1.2 g (10 mmole) of w-aminoacetophenone was heated 
at 95 ~ on an air  bath for 6-8 h. The solvent was removed by distillation until the tempera ture  of the mix-  
ture  reached 100 ~ . The react ion product was cooled, 14 ml of water was added, and the mixture was 
s t i r red  thoroughly and fi l tered.  The fi l t rate was acidified careful ly  with 50~c acetic acid. After severa l  
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T A B L E  1. 
Benzoqu ino l ine  

! Comp] 
P r o p e r t i e s  of A m i n o  D e r i v a t i v e s  of Quino l ine  and 5 ,6 -  

Name rap, ~ 

III 

lV 

v 
vI 

vii 
vi i i  

IX 

x 

xI 

xII 
xIII 

xIv 

2- Phenyl- 3- aminoquinoline-4- car- 
boxTlic acid (3-aminocinchophen) 

2- Phenv1- 3- amino- 5- methylquino - 
line-4-carboxylic acid 

2- Phony l- 3 - amino-6 - merhylquin- 
oline-Zt-carboxylic acid 

2-2hun].rl- 3-aminq-% m ethy lquin- 
onne-~-carvoxync acid 
- Phony1- 3- aminoquinolirm 
-Phenyl- 3-a mino- 5- methylquinoline 

2-Phen)l- 3- a mino-6- meth)lquinoline 
2-Phenol- 3-amino- 7-methylquinoline 
2-(2-Thienyl)-3-amino-4-phenyl- 
5,6-benzo~uinoline 

2- ( 5- Ni~o-2 - thienyl)-3- amino-4- 
1 phenyl- 5,6 -benzoqulnoline 
2-(4- Bromo-2-thienyl)-3- amino- 4- 
phenyl- 5,6 -benzo qfiinoline 

2,4- Diphenyl- 3 -amino- 5, 6-benzoquinoline 
2-(o- Methox~rahunvl)- 3-amino--4- 
pNenyl- 5,6-b~nzotluinoline 

12- (2-Hvdroxvnaphthyl)- 3 - amino-4- 
plienyI- 5, 6 -'be~zo q~noline 

180--181 

105--106 

194--195 

157--158 

121--122 
145--146 
183--184 
175--176 
163--164 

287-288 

170--171 

166--167 
I73--174 

121--122 

Found, Ca:  
Empirical % % 

7i7[. 7- 
172,6 4'61 I Ct6Itl2N~O2 72,7 

C,THI4N20~ 73,4 5,6 73,4 

C,7t-I~4N202 733 5 8 ~ 73,4 

C17II14N2Oz 733 56 73,4 

CI~HI2N2 81,8 5,3 81,8 
C~slII4N2 82,0 5,9 82,1 
C,6II~4N.~ 81,9] 5,8] 82,1 
C~dI~4N.~ 82,0 i 5,9[ 82,1 

78,4 C.alI~N2S 78,5 4,5 

CIaII,sNaOaS 72,6i4,0 72,4 

Cz~IIIsBrN~S 64,7 3,6164,6 
I 

C,.sH,sN2 86,8 5,4 86,7 
C.~sH~0N20 84,0 5,2 i 84.0 

C.~gH20N20 84,6 4,9 84,5 

c., ~ield, 

4,5 83 

5,8] 65 

5,8 60 

5,8 50 

5,4 55 
6,0 60 
6,0 62 
6,0 7O 
4,5 56 

3,9 36 

3,5 53 

5,2 75 
5,1 50 

4'8 60 

m i n u t e s ,  a ye l l ow  c r y s t a l l i n e  p r e c i p i t a t e  f o r m e d  and was  r e c r y s t a l l i z e d  f r o m  a c e t i c  a c i d  to  g ive  83% of a 
p r o d u c t  w i th  m p  180-181 ~ tha t  was  qui te  so lub l e  in ace tone  and i n s o l u b l e  in a l c o h o l .  

Compounds  I I - IV (see T a b l e  1) w e r e  s i m i l a r l y  o b t a i n e d .  

2 - P h e n y l - 3 - a m i n o q u i n o l i n e  (V). A m i x t u r e  of 0.5 g (2 m m o l e )  of a c i d  I and 3 m l  of p h o s p h o r i c  ac id  
(sp. g r .  1.75) was  h e a t e d  on an o i l  ba th  to 170 ~ fo r  30 ra in ,  and the  t e m p e r a t u r e  was  s l o w l y  r a i s e d  to  210 ~ 
A f t e r  1 h,  the  m i x t u r e  was  coo l ed ,  s t i r r e d ,  and d i lu t ed  wi th  15 m l  of w a t e r .  The  m i x t u r e  was  f i l t e r e d ,  and 
the  f i l t r a t e  was  m a d e  a l k a l i n e  wi th  a m m o n i a .  The  t a c k y  r e a c t i o n  p r o d u c t  was  s e p a r a t e d  and d i s s o l v e d  in 
10 N h y d r o c h l o r i c  a c i d .  The  so lu t ion  was  t r e a t e d  wi th  a m m o n i a ,  and the  p r e c i p i t a t e  was  d i s s o l v e d  in 
m e t h a n o l .  W a t e r  was  added  to the  w a r m  so lu t ion  to  i s o l a t e  a s m a l l  amoun t  of a r e s i n o u s  p r o d u c t .  The  
so lu t ion  was  f i l t e r e d ,  and c r y s t a l l i z a t i o n  was  induced  by the  add i t ion  of w a t e r  to g ive  55% of a p r o d u c t  wi th  
rnp 121-122 ~ . 

Compounds  VI -VI I I  (see T a b l e  1) w e r e  s i m i l a r l y  ob t a ined .  

2 - ( 2 - T h i e n y l ) - 3 - a m i n o - 4 - p h e n y l - 5 , 6 - b e n z o q u i n o l i n e  {IX). A so lu t ion  of 1.5 g (6 m m o l e )  of  N - ( 2 -  
t h i e n y l i d e n e ) - 2 - n a p h t h y l a m i n e ,  1 . 2  g (10 m m o l e )  of w - a m i n o a c e t o p h e n o n e ,  1.2 g (10 m m o l e )  of n i t r o b e n z e n e ,  
and 0.3 m l  of c o n c e n t r a t e d  h y d r o c h l o r i c  a c id  in 10 ml  of a l c o h o l  was  h e a t e d  on a w a t e r  ba th  fo r  50 ra in .  The  
m i x t u r e  was  a l lowed  to  s t a n d  un t i l  the  fo l lowing day  un t i l  a p r e c i p i t a t e  f o r m e d .  The p r e c i p i t a t e  was  r e -  
m o v e d  t~y f i l t r a t i o n ,  w a s h e d  wi th  a l c o h o l i c  a m m o n i a ,  f i l t e r e d  aga in ,  and r e c r y s t a l l i z e d  f r o m  d i m e t h y l f o r m -  
arn ide  to g ive  56% of a p r o d u c t  wi th  nap 163-164 ~ . 

Compounds  X-XIV (see T a b l e  1) w e r e  s i m i l a r l y  ob ta ined .  

1 - O x o - 5 - p h e n y l - 2 H - p y r i m i d o [ 4 , 5 - c ] q u i n o l i n e .  A 0.7-g (0.5 m m o l e )  s a m p l e  of a c id  I was  h e a t e d  wi th  
e x c e s s  (0.8 g) f o r m a m i d e  at  145-150 ~ fo r  4 h.  The r e a c t i o n  p r o d u c t  was  r e m o v e d  b y  f i l t r a t i o n  and r e c r y s t a l -  
l i z e d  f r o m  c y c l o h e x a n o n e  to g ive  577c of a p r o d u c t  wi th  m p  295-296 ~ The  p r o d u c t  was  i n s o l u b l e  in w a t e r ,  
a l coho l ,  b e n z e n e ,  t o l u e n e ,  and d i m e t h y l f o r m a r n i d e  and s o l u b l e  in a c e t o n e .  Found :  C 71.3; H 4.2%. 
C17HIIN30. C a l c u l a t e d :  C 71.1; H 4 .0%.  

1, 
2. 
3. 
4.  
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