
SYNTHESIS AND TRANSFORMATIONS OF 2-(2-FURYL)-  

AND 2- [fi- (2- FURY L)V INu L]IMIDAZO [4, 5-f]Q UINO LIN E S 
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The cor responding  2- (2: furyl) -  and 2- [fi- (2-furyl) vinyl]imida zo[4,5-f  ] quinolines were obtained 
by condensat ion of 5,6-diaminoquinoline and 5-amino-6-methylaminoquinol ine  with fur fura l ,  
fu ry lacro le in ,  and their  5 -b romo and 5-ni t ro  der iva t ives  and a lso  with the hydrochlor ides  of 
imino e s t e r s  of furancarboxyl ic  and fury lacry l ic  ac ids .  Alkylation, acetyla t ion,  ni t ra t ion,  and 
substi tut ion of the halogen in the furan r ing by a ni t ro group were studied.  

With the a i m  of making a fu r ther  study of the effect  of var ious  a roma t i c  s y s t e m s  on the reac t iv i ty  of 
the imidazole  and furan r ings  in a number  of condensed 2 - fu ry l -  and 2- fury lv inyl imidazoles ,  we have in-  
ves t iga ted  methods for the synthes is  of and s e v e r a l  t r ans fo rma t ions  of 2- (2-furyl ) imidazo[4 ,5- f ]quinol ines  
(Ia-f) and 2-[f i - (2-furyl)vinyl] imidazo[4,5-f]quinol ines  (IIa-f).  

~ NR 

I, It a-f 

I n=0;  a R=CH~; X=H; b R=CH:-~ ,  x=u;  c R=H, X:Br;  d R=CH a, X~Br; 

e R = C H 2 - ~ - - B r ,  X=Br ; fR=CH~, X=NO 2 

[I t t~ | ;  a R=H, X=H; b R~CH 3, X~H; ~ R:=CH2--CH=CH~o"  ~ ,  X=H; 

d I~=CH3,.X=Br ; ~ R=CH3, X=NO2; f R=H,X=COCH 3 

Compounds Ic and IIa were  obtained by condensation of 5,6-diaminoquinoline with 5 -b romofur fu ra l  
and with fury lacro le in  under the conditions of the synthes is  of other condensed fury l imidazoles  [1-3]. In 
this case ,  Ie and IIc,  r e spec t ive ly ,  were  isola ted as side products .  Each of the la t te r  compounds is a m i x -  
ture  of two i s o m e r s  that differ  with r e s p e c t  to the position of the groups at tached to the ni t rogen a toms  of 
the imidazole  r ing.  Their  indist inct  mel t ing  points a r e  evidence for this.  Wewere  unable to sepa ra t e  these 
mix tu res  chromatograph ica l ly  because  of the close Rf  values  of the consti tuent  i s o m e r s .  

The low yie lds  of furyl imidazoquinol ines  in these syntheses  [1-3] a re  apparent ly  a consequence of 
the side t r ans fo rma t ions  of the quinoline component  under the re la t ive ly  seve re  conditions used to c a r r y  
out the reac t ion .  In fact ,  Ic and IIa were obtained in 56% and 40% yie lds ,  r e spec t ive ly ,  when the condensa-  
tion of 5,6-diaminoquinoline with hydrochlor ides  of imino e s t e r s  of 5 -b romofuranca rboxy l i e  and fu ry l ac ry l -  
ic acids  was ca r r i ed  out under mild conditions [4]. The yields of ni t ro compounds If and IIe were 75% and 
62%, re spec t ive ly ,  in the condensation of 5 -amino-6-methylaminoquinol ine  with hydrochior ides  of imino 
e s t e r s  of 5 -n i t ro furancarboxyl ic  and 5 -n i t ro fu ry lac ry l i c  acids via this method.  

In con t ras t  to o ther  condensed fury l imidazoles  [1, 3, 5, 6], the c h a r a c t e r i s t i c  reac t ions  of I and II in 
the imidazole  and furan r ings  p roceed  with complicat ions  and lead to low yields  of the cor responding  p rod-  
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TABLE 1. 

mp, ~ 
(from 
alcohol ) 

Conl- 
pound 

I m i d a z o [ 4 , 5 - f ] q u i n o l i n e s  (I, If) 

] I~  Empirical Found, a], 
.=' Ig 8 formula 

lla 

11e 

l i e  

4,37 
4,50 
4.18 
4,05 
4,31 
4,05 
4,05 
4,22 
4,05 
4.61 
4.63 
4,42 
4,36 
4,23 
4,10 

4,28 
4,38 
4,72 

4,44 
4.21 
4,33' 
4,35 
4.39 
4,32 
4,26 
4,10 
4,16 
4,02 
3,81 
4,23 

C:sH,tN30 

CIgHI3N~O2 

Ct4HsBrN30 

CI:H,oBrN30 

C,gHnBr2NsO: 

C,~HtoN403 

C,TH,~N~O 

Cz3HL~NaO~ 

CLTH~NsO 

CI7HIIN~O~ 

C;sH,aNs02 

72.7 

53,3 

54,0 

48.4 

61.9 

72.9 

75.3 

57,2 

13,3 

71,0 

la Off 
242 

Ib 139--142 285 
331 
242 

Ic 330--231 294 
335 I 
244 

Id 175--176 291 
340 
241 1 

le 170--174 291 ; 
333 I 
2351 

If 234--235 2 7 3  
377 

251 
204--205 311 

357 

Ilb Oil --  

259 
192--t98 310 

365 
247 

lid t43--145 294 
350 
246 

248--250 294 
404 
251 

11 f * 218--220 280 
385 

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  had mp 350 ~ (dec . ) .  

I Yield, 
Calc., o/, ] ~], 

C t "  i N {(method) 

25 (A) 

I0 (B) 

13 (BI 
56 (C) 

27 (A) 

[4*(B) 

25 (A) 
75 (C) 
17 

40 (C~ 
23 
67 {B) 
23 (A) 

13 (A) 

18 (A) 

24 (A) 
62 (c) 
15 
I3 

t::~ts. Thus ,  f o r  e x a m p l e ,  m e t h y l a t i o n  of  I Ia  wi th  m e t h y l  i od ide  g i v e s  a m i x t u r e  of 1 -  and  3 - i s o m e r s ;  the 
3 - i s o m e r  (IIb), which was i s o l a t e d  by c h r o m a t o g r a p h y ,  is  f o r m e d  in g r e a t e r  a m o u n t s .  

In c o n t r a s t  to Ia ,  I Ia  is  a c e t y l a t e d  in the ~ p o s i t i o n  of the fu ran  r i n g  [6] to g ive  m e t h y l  ketone IIf.  

D i r e c t  n i t r a t i o n  [6] of IIb g i v e s  IIe in a y i e l d  of  only  14%. Under  t h e s e  c o n d i t i o n s ,  Ia is  not  n i t r a t e d .  

R e p l a c e m e n t  of the b r o m i n e  a t o m  by a n i t r o  g r o u p ,  which p r o c e e d s  s m o o t h l y  in a n u m b e r  of  o t h e r  
h a l o f u r y l i m i d a z o l e s  [5-7] ,  p r o c e e d s  with d i f f i cu l ty  in Id and IId to g ive  n i t r o  d e r i v a t i v e s  If and IIe in y i e l d s  
of  on ly  17 and 15%, r e s p e c t i v e l y .  

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

3-M e t h y l - 2 -  ( 2 - f u r y l ) i m i d a z o  [4, 5 - f  ]qui nol ine  (!a), A. A m i x t u r e  of 1.7 9 g (0.01 mole)  of 5 - a m i n o  -6 - 
m e t h y t a m i n o q u i n o l i n e ,  0.96 g (0.0t  mote)  of f u r f u r a l ,  20 m l  of d i m e t h y l f o r m a m i d e ,  and  two to t h r e e  d r o p s  
of  p i p e r i d i n e  was r e f l u x e d  fo r  1 h. I t  was then c o o l e d a n d  t r e a t e d  with 50 ml  of w a t e r ,  and the p r e c i p i t a t e  
was s e p a r a t e d  f r o m  i t  by f low c h r o m a t o g r a p h y  wi th  a l u m i n u m  oxide  a s  the a d s o r b e n t  and chloroformas the 
s o l v e n t  to g ive  Ia .  

Compounds  Id,  If ,  I Ib ,  I Id,  and IIe ( s e e  Tab le  1) we re  s i m i l a r l y  ob t a ined .  

2 - ( 5 - B r o m o - 2 - f u r y l ) i m i d a z o [ 4 , 5 ~ f ] q u i n o l i n e  (Ic). B. A so lu t i on  o f  3.5 g (0.02 mole)  of 5 - b r o m o f u r f u -  
r a l  in 10 ml  of  e thane[  was added  to a s o l u t i o n  of  4.64 g (0.02 mole)  of 5 , 6 - d i a m i n o q u i n o l i n e  d i h y d r o c h l o r i d e  
in 30 m l  of  e thano l ,  and  8 g (0.04 mole)  of c o p p e r  a c e t a t e  in 200 m l  of w a t e r  was then added  to the m i x t u r e ,  
a f t e r  which  i t  was r e f l u x e d  fo r  2 h. It was then coo led ,  and the p r e c i p i t a t e d  c o p p e r  s a l t  of Ic was r e m o v e d  
by f i l t r a t i o n  and s u s p e n d e d  in 200 m l  of e thano l .  A s t r o n g  s t r e a m  of h y d r o g e n  su l f ide  was p a s s e d  th rough  
the s u s p e n s i o n .  The h y d r o g e n  su l f ide  was then r e m o v e d  by  bo i l ing ,  and the c o p p e r  su l f ide  was r e m o v e d  by 
f i l t r a t i o n .  The f i l t r a t e  was d i lu t ed  to twice  i t s  vo lume  with w a t e r  and  n e u t r a l i z e d  to pH 7 with  10% s o d i u m  
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carbonate  solution. The prec ip i ta te  was separa ted  and dissolved in ch loroform,  and Ic was isola ted by 
passage  of the solution through a column filled with a luminum oxide. 

Compounds Ib,e and IIa (see Table 1) were s imi l a r ly  obtained. 

3 -Methy l -2 - (5 -n i t ro -2- fury l ) imidazo[4 ,5 - f ]qu ino l ine  (If). C. A mixture  of 2.45 g (0.01 mole) of 5- 
amino-6-methylaminoquinol ine  dihydrochloride,  2.2 g (0.01 mole) of the hydrochlor ide  of the ethyl imino 
e s t e r  of 5 -n i t ro fu ran -2 -ca rboxy l i c  acid,  and 50 ml of absolute methanol was ref luxed for 1 h, a f te r  which 
it was cooled and t rea ted  with an equal volume of water .  The prec ip i ta te  was removed  by f i l t ra t ion,  and 
If was isolated by chromatography .  

Compounds Ic, IIa, and IIe (see Table 1) were s imi l a r ly  obtained. 

The UV s pec t r a  of methanol  solutions of the compounds were r eco rded  With an SF-4A spec t ropho tom-  
e t e r .  

1. 

2o 
3o 
4. 
5. 
6. 
7. 

L I T E R A T U R E  C I T E D  

F. T. Pozharsk i i ,  V. Ts. Bukhaeva, A. M. Simonov, L. Ya. Bakhmet ,  and O. M. Aleksan 'yan,  Khim. 
Geterotskikl .  Soedin., 325 (1969). 
D. J e rche l ,  H. F i scher ,  and M. Kracht,  Ann., 575, 162 (1952). 
F. T. Pozharsk i i  and L.  Ya. Oleinikova, Khim. Geterots ik l .  Soedin., 1425 (1971). 
P. Mo G. Bavin, J.  Med. Chem., 9, 788 (1966). 
Fo T. Pozharsk i i ,  L. Ya. Oleinikova, and L. G. Pupkova,  Khim. Getero ts ik l .  Soedin., 1014 (1971). 
L.  Ya. Bakhmet  and F. T. Pozharsk i i ,  Khim. Geterots ikl .  Soedin., 832 (1970). 
F. T. Pozharsk i i ,  V. Ts. Bukhaeva, A. M. Simonov, and R. A. Save l ' eva ,  Khim. Getero ts ik l .  Soedin., 
183 (1969). 

408 


