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Catalytic condensation of arylidene-2-naphthylamines with p- 
phenylbenzylidenelacetone and p-bromobenzylideneacetone gives 
the corresponding substituted 4-styryl-2-axyl-5, 6-benzoquinolines. 

Many s t y r y l  d e r i v a t i v e s  of n i t r o g e n  h e t e r o c y c l e s  
show c o n s i d e r a b l e  c h e m o t h e r a p e u t i c  a c t i v i t y  and a r e  
c h a r a c t e r i z e d  by  a wide  s p e c t r u m  of ac t iv i t y .  Hence  
t h e r e  has  b e e n  a c o n s i d e r a b l e  amount  of r e s e a r c h  
c o n c e r n e d  with t h e i r  s y n t h e s i s .  Some s t y r y l q u i n o -  
l i ne s  a r e  used  in  m e d i c i n e  as  t r y p a n o c i d a l  p r e p a r a -  
t ions  and a n t i s e p t i c s  [1]~ The d i s c o v e r y  that  s i m i l a r  
compounds  inh ib i t  the  growth  of ma l ignan t  n e o p l a s m s  
i s  of s p e c i a l  i n t e r e s t  [2]. 

S t y r y l q u i n o l i n e s  a r e  conven t iona l ly  p r e p a r e d  by  
the condensa t i on  of qu ina ld ine  o r  l ep id ine  d e r i v a t i v e s  
with a r o m a t i c  a l dehydes .  Howeve r ,  th i s  method  i s  
unsu i t ab l e  f o r  the  s y n t h e s i s  of 4 - s t y r y l - 5 ,  6 - b e n z o -  
qu ino l ines  b e c a u s e  of the  low r e a c t i v i t y  of the  methyl  
g roup  in a r y l b e n z o l e p i d i n e s .  A c e r t a i n  r o l e  i s  a l so  
p l ayed  b y  the  p o s i t i o n  of th i s  g roup ,  which i s  p a r t i a l l y  
sh i e lded  by  the benzene  r i ng  condensed  in the  5, 6-  
p o s i t i o n  of the  h e t e r o c y c l i c  mo lecu l e .  

In th i s  l a b o r a t o r y ,  we have  d e v e l o p e d  a convenien t  
s y n t h e s i s  of 4 - s t y r y l - 2 - a r y l - 5 ,  6 -benzoqu ino l i ne s  by 
the c a t a l y t i c  r e a c t i o n  of a r y l i d i n e - 2 - n a p h t h y l a m i n e s  
with b e n z y l i d e n e a c e t o n e  [3]. Continuing s t ud i e s  in 
th i s  f i e ld ,  we dec ided  to i n v e s t i g a t e  the  p o s s i b i l i t y  
of s y n t h e s i z i n g  subs t i t u t ed  4 - s t y r y l - 5 ,  6 -benzoqu ino -  
l i n e s .  F o r  th i s  p u r p o s e  p - p h e n y l b e n z y l i d e n e a c e t o n e  
and p - b r o m o b e n z y l i d e n e a c e t o n e  w e r e  condensed  with 
a r y l i d e n e - 2 - n a p h t h y l a m i n e s .  C o n c e n t r a t e d  h y d r o -  
c h l o r i c  ac id  was  used  as  c a t a l y s t .  

cH~CH'~ 

[ ~t.~fi~N...- c "--Ar 
-H20;H~,, 

The s t r u c t u r e s  of the compounds  which we syn the -  
s i z e d  we re  v e r i f i e d  by e m p i r i c a l  and IR a n a l y s i s .  The 
a b s e n c e  of a b s o r p t i o n  bands  c h a r a c t e r i s t i c  fo r  the 
s t r e t c h i n g  v i b r a t i o n s  of ~ and N--t-I, c o n f i r m s  the 
e y e l i z a t i o n  of the i n t e r m e d i a t e  adduct .  

EXPERIMENTAL 

The reaction mixture, consisting of equimolar quantities (0.01 
mole) of arylidene-2-naphthylamine, substituted benzylideneacetone, 
and nitxobenzene, together with 15 ml of ethanol and 1 ml of conc. 
HC1, was heated in a sealed tube at 100 ~ C for 48 rain. The tube was 
cooled and opened. The precipitate was filtered off, washed with 
ammonia solution and methanol, and crystallized from an ethanol- 
benzene mixture. Yields, melting points, and analytical data are 
shown in the table. 
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No. 

3 

4 

5 

Substi tuted 4 - S t y r y l -  2 - a r y l - 5 ,  6-benzoquinol ines  

9 

10 

11 

12 

13 

Compound 
(X = 5,6-benzoquinoline) 

12-Phenyl-4-(4"-phenylst yryl)-X 

2-Met hoxyphenyl-4-(4"-phenylst yryl)-X 

2-(4'-Chlorophenyl)-4-(4"-phenyl- 
i styryl)-X 

2-(4'Bromophenyl)-4-(4"-phenyl- 
J styryl)-X i 
2-(4'-Nitrophenyl)-4-(4"-phenylst yryl)-X 

I 
6 i 2-(3'-Nitrophenyl)-4-(4"-phenylstyryl)-X 

18 

19 

20 

21 

22 

23 

24 

w i . ~ t  2-(3,4 -D~methoxyphenyl)-4-(4 -phenyl- 
styryl)-X 

2-(3',4'-Met hylenedioxyphenyl-4-(4"- 
phenylstyryl)-X 

2-(4'-Xenyl)-4-(4"-phenylst yryl)-X 

2-(4'-Ethoxyphenyl)-4-(4"-phenyl- 
styryl)-X 

2-(4'-Fluorophen yt)-4-(4"-phenyl- 
styryl)-X 

2-(3'-Hydroxy phenyl)-4-(4"-phenyl- 
styryl)-X 

2-Phenyl-4-(4"-bromostyryl)-X 

14 2-(4'-Chlorophenyl)-4-(4"-bromo- 
styryl)-X 

15 i 2-(3'-Chlorophenyl)-4-(4"-bromo- 
styryl)-X 

16 2-(4'-Fluorophenyl)-4-(4"-bromo- 
styryl)-X 

17 2-(3'-Fluorophenyl)-4-(4"-bromo- 
styryl)-X 

2-(4'-Bromophenyl)-4-(4"-bro mo- 
styryl)-X 

2-(4'-Nitrophenyl)-4-(4"-bromost yryl)-X 

2-(3'-Nitrophenyl)-4-(4"-bromost yryl)-X 

2-(2'-Hydroxyphenyl)-4-(4"-bromo- 
styryl)-X 

2-(4'-Met hoxyphenyl)-4-(4"-bromo- 
styryl)-X 

2-(3',4'-Dimethoxyphenyl)-4-(4"-bromo- 
styryl)-X 

2-(4 ' -Ethoxyphenyl ) -4- (4"-bro  mo- 
styryl)-X 

Mp, ~ 

b 
Empirical 
formula found 

209--2,10 C34H23N 
I 

194--196 t C3~H28NO 

192--193 I~ C33H22CIN 
[ 

209--210 C33H22BrN 

220--222 Ca~H22N~O 

180--181 C33H~2N20 

184--185 Z35H2zNO2 

204 Cs4H24NO~ 

204--205 C39H27N 

204--205 C35H~NO 

t69--170 C33H2~FN 

2gl--222 C34H25NO 

151--152 C2:H18BrN 

1.96; 2.03 

3,10; 2.95 
I 

3.23; 3.13 

3,00; 2.88 

5.88; 5,61 

5.39; 5.44 

2.94; 3.01 

2.74; 2.61 

2.89; 2.71 

3.00; 3.10 
I 
i 

i3.03; 3.13 
1 
!3.01; 2.9'8 
! 
I 

;3.04; 3.15 

192---193, C27HjTBrCIN 3.11; 3.00 
J I 

187--188 C27HtTBrC1N2.74; 2.85 

181--182 : C27HITBrFN 2.99; 3.91 

f 
175--176' C27HITBrFN 1,3.02; 3.10 

206--207 C~TH~:Br2N 2,68; 2,60 

257--259 C2:HITBrN20:'5.68; 5.6l 

253--254 C27HI7BrN20:!5,70:5.76 
i 

204--205 C2THIsBrNO 2.94; 2.92 

211--212 ~,C2sH19BrNO !2.84; 

132-- t 33 IC2~H21BrNO212.69; 

191--192'C29H21BrNO 12.74; 
l r 

N , %  i 

calcu-i 
lated t 

I 

1,87 ' 

3.02 

3,00 

2,73 

5.82 

5,61 

2.85 

2.92 

2.74 

2.89 

2,96 

3,11 

3.21 

2.97 

2.97 

3.08 

3.08 

-vQ 
2 . 1 =  

t 

5.82 

5.82 
I 
! 

3.09 

2,96 3.00 

2.75! 2.82 

2,70 2.91 

Yield, 
% 

35.6 

33.2 

45,8 

32,7 

55.5 

61.1 

41,0 

27,7 

28.5 

37.6 

35.9 

48,3 

57.2 

60.0 

65.2 

45~3 

51.0 

53.2 

34.5 

41.0 

58.4 

35.1 

44.0 

31.4 


