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The corresponding 2-(2-furyl)naphth[l,2-d]imidazoles were obtained by heating Schiff bases, 
prepared from 1,2-naphthalenediamine and furfural and 5-bromo- and 5-nitrofurfurals, in 
nitrobenzene. 2-~-(2-Furyl)vinyl]naphth[l,2-d]imidazoles were synthesized by condensa- 
tion of 2-methylnaphth[l,2-d]imidazole with furfural and 5-bromo- and 5-nitrofurfural. The 
methylation, nitration, and acetylation of the compounds obtained were studied, and the re- 
placement of the bromine atom in the furan ring by a nitro group was also investigated. 

In our previous  paper s  [1-3] we demons t ra ted  that the nature  of the a romat ic  sy s t em condensed with 
the imidazole  r ing has a substant ia l  effect on the r eac t iv i t i e s  of the imidazole  and furan r ings  in 2 - fu ry l -  
imidazoles .  Continuing these  s tudies ,  we have synthes ized  2 - (2 - fu ry l ) -  and 2-[fi - (2-furyl)vinyl]naphth[1,2-d]-  
imidazoles  (Ia-c  and IIa-c)  and have studied the i r  typical  reac t ions  in the imidazole  and furan r ings .  C o m -  
pounds I a - c  we re  obtained by heating Schiff bases ,  p r e p a r e d  by the reac t ion  of 1 ,2-naphthalenediamine with 
fur fura l  and 5 - b r o m o -  and 5-n i t rofur fura l ,  in ni t robenzene [4]. We were  unable to obtain II by a s im i l a r  
method because  of the pronounced res in i f ica t ion  of the Schiff bases  fo rmed  f rom 1,2-naphthalenediamine 
and the cor responding  2 - fu ry lac ro le ins .  Compound IIa was synthesized by fusing 2-methylnaphth[1,2-d]-  
imidazole  with furfural  at 195-200~ while IIb and IIc were  obtained by refluxing a mix tu re  of equimolecu-  
lar  amounts of 2-methylnaphth[1,2-d] imidazole  with 5 - b r o m o -  and 5-n i t rofur fura l  in acet ic  anhydride [1]. 

| a - c  

.~ ii-c.~ .N---F/-L. c.=c.--~x 

I I  a - C  

a x = H ;  b •  c X = N O  2 

The methylation of I and II proceeds with greater difficulty than in the case of other furylimidazoles 
[1-3]. 3-Methyl-2-(2-furyl)naphth[l,2-d]imidazole methiodide (Id) was obtained by refluxing a mixture of 
Ia with methyl iodide in alcoholic alkali solution for 6 h. Under similar conditions, IIa gives a mixture of 
I- and 3-methyl derivatives, the chromatographic separation of which gave 3-methyl-2-[fi-(2-furyl)vinyl]- 
naphth [I ,2-d]imidazole (lid). 

The replacement of the bromine atom in Ib and IIb by a nitro group under the conditions in [2,3,5] 
proceeds smoothly and gives Ic and IIc (Table I) in high yields. 

The free ff position of the furan ring in Ia does not react with electrophilic reagents. On the other 
hand, IIa, like other furylvinylimidazoles [1-3], is readily acetylated in the c~ position of the furan ring by 
acetic anhydride in the presence of perchloric acid to give a methyl ketone (IIe). The nitration of IIa with 
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T A B L E  1. 2 - ( 2 - F u r y l ) n a p h t h [ 1 , 2 - d ] i m i d a z o l e s  (I) and 2 - [ f i - ( 2 -  
F u r  yl) v iny l ]naph th  [ 1 , 2 - d ] i m i d a z o l e s  (II) 

Comp. 

Ia 

Ib 

Ic 

Id 

IIa 
lib 
IIc  [ 
l id ,  [ 

rap, ~ 
(ethanol) 

t2t--i22 

145--I46 

253--254 

172--173 

195--196 
208--209 
226--227 
175--176 
215--217 
300 dec. 

~'max" 
n m  

27   84, 
236, 292, 

340 
23~b:71, 

286, 334, 
350 

302, 365 

290, 425 
304, 370 
302, 390 
286, 385 

l g 8  

4,56; 4,29 
4,25 

4,47; 4,21 
4,22 

4,56; 4,30 
4,28 

4,29; 4,24 
4,18 

4,33; 4,64 

4,14; 4,50 
4,30; 4,45 
4,02; 4,44 
4,30; 4,31 

Empirical 
formula 

C~sHIoN~O 

C~s.HgBrN20 

CxsHgN303 

CIvHIslN20 

Cj7HI2N20 
C17HuBrN20 
CITHuN303 
C18HI4N~O 
CIgHHNeO2 
C2~H~oN4Os 

Found, % 

C H N C 

7 6 , 6  45 [,  161769, ' , 

3,7 -- 

78,2 4 8 
58,4 3:5 3,1t58,8 
64,5 3,8: 3,5 65,4 
79,2 5,2i 10,1 [78,8 
75,6 44 9,1 75,5 
55,5 3 41 12,3 155,7 

Calc.,% .1 ~a 

H N ~ 

-- 8,9 52 

3',5 15,0 57 

7,1 122 

4,6 10,8 31 
3,2 8,2 26 
3,6 13,7 36 
5,1 10,2 28 
4 6 9,2 71 

12,4 

* The  2 , 4 - d i n i t r o p h e n y l h y d r a z o n e  of IIe m e l t e d  above  350 ~ (dec . ) .  

n i t r i c  a c id  in  a c e t i c  a n h y d r i d e  p r o c e e d s  wi th  g r e a t e r  d i f f i cu l ty  than  in  the  c a s e  of o t h e r  s i m i l a r l y  c o n -  
s t r u c t e d  f u r y l v i n y l i m i d a z o l e s  [2,3,6] and  g i v e s  t he  a c e t a t e  of t he  d i n i t r o  d e r i v a t i v e  con ta in ing  a n i t r o  g r o u p  
in the  f u r a n  rang and a n i t r o  and a c e t y l  g roup  in the  n a p h t h a l e n e  r i n g  (IIf). 

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

2 - ( 2 - F u r y l ) n a p h t h [ 1 , 2 - d ] i m i d a z o l e s '  ( I a - c ) .  A m i x t u r e  of 0.01 m o l e  of 1 , 2 - n a p h t h a l e n e d i a m i n e ,  0.01 
m o l e  of  the  a p p r o p r i a t e  f u r f u r a l ,  and 2 mt  of e thanol  was  he ld  at  r o o m  t e m p e r a t u r e  fo r  2 h. N i t r o b e n z e n e  
(4 ml)  was  a d d e d  to the  r e s u l t i n g  Schlff  b a s e ,  and the  m i x t u r e  was  h e a t e d  to 170-180 ~ and he ld  at  th i s  t e m -  
p e r a t u r e  fo r  1 h.  I t  was  t hen  coo l ed ,  and 2 m l  of  20% h y d r o c h l o r i c  a c id  was  added ,  Th i s  m i x t u r e  was  then  
s t i r r e d  t h o r o u g h l y ,  and  the r e s u l t i n g  h y d r o c h l o r i d e  of the  r e a c t i o n  p r o d u c t  was  w a s h e d  out f r o m  the  n i t r o -  
b e n z e n e  wi th  e t h e r .  The  h y d r o c h l o r i d e  was  r e c r y s t a l l i z e d  f r o m  a l coho l  and c o n v e r t e d  to the  b a s e  b y  t r e a t -  
m e n t  wi th  2 m l  of s a t u r a t e d  s o d i u m  c a r b o n a t e  s o l u t i o n ,  

2 - [ ~ - ( 2 - F u r y l ) v i n y l ] n a p h t h [ 1 , 2 - d ] i m i d a z o l e  (IIa) .  A m i x t u r e  of 0.01 m o l e  of  2 - m e t h y t n a p h t h [ 1 , 2 - d ] -  
i m i d a z o l e ,  0.015 m o l e  of  f u r f u r a l ,  and 0.01 g of b o r i c  ac id  was  h e a t e d  at  195-200 ~ fo r  10 h.  The  s o l i d i f i e d  
m e l t  was  t r e a t e d  wi th  c h l o r o f o r m ,  and the  r e a c t i o n  p r o d u c t  was  i s o l a t e d  by  p a s s i n g  the c h l o r o f o r m  e x t r a c t  
t h r o u g h  a c h r o m a t o g r a p h i c  c o l u m n  f i l l e d  wi th  a l u m i n u m  ox ide .  

2 - [ f i - ( 5 - B r o m o - 2 - f u r y l ) v i n y l ] n a p h t h [ 1 , 2 - d ] i m i d a z o l e  (IIb).  A m i x t u r e  of 0.01 m o l e  of 2 - m e t h y l n a p h t h -  
[ 1 , 2 - d ] i m i d a z o l e ,  0.01 m o l e  of 5 - b r o m o f u r f u r a l ,  and 8 m l  of a c e t i c  a n h y d r i d e  was  r e f l u x e d  fo r  8-10 h.  The  
s o l v e n t  was  r e m o v e d  by d i s t i l l a t i o n ,  and the  r e s i d u e  was  e x t r a c t e d  wi th  c h l o r o f o r m .  The  r e a c t i o n  p r o d u c t  
was  i s o l a t e d  as  in the  c a s e  of I Ia .  C o m p o u n d  IIc was  s i m i l a r l y  o b t a i n e d .  

The  UV s p e c t r a  of  m e t h a n o l  s o l u t i o n s  of the  c o m p o u n d s  w e r e  r e c o r d e d  wi th  an S F - 4 a  s p e c t r o p h o t o m -  
e t e r .  
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