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2 - [ 3 - ( 5 ' - h a l o g e n o f u r - 2 ' - y l ) v i n y l ] b e n z i m i d a z o l e s  (I) have  been  syn-  

thes ized by the condensa t ion  of o - p h e n y l e n e d i a m i n e  with 5 - h a l o g e n o -  

f u r - 2 - y l a c r o l e i n s  or of 2 - m e t h y l b e n z i m i d a z o l e  with 5 - h a l o g e n o f n r -  
furals .  The meth iod ides  of the  1 -me thy l - subs t i t u t ed  der iva t ives  of I 

read i ly  r eac t  with secondary  amines  (p iper id ine ,  d i m e t h y l a m i n e ) g i v i n g  

rnethiodides  of 2 - [ 3 - ( 5 ' - d i a l k y l a m i n o f u r - 2 ' - y l ) v i n y l ] - l - m e t h y t b e n z -  
imidazo le s .  

It has been found p r ev ious ly  that  the qua te rn iza t ion  
of the N he t e roa tom in 1- a lkyl -  2-(5 i_ halogenofur-  2 ' -  
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UV s p e c t r a :  1) 2 - [ f i - ( 5 ' , b r o m o f u r - 2 ' - y l )  vinyl]  
benz imidazo le  (It);  2) 2 - [ f l - ( 5 ' - b r o m o f u r - 2 ' - y l )  
vinyl  ] - l - m e t h y l b e n z i m i d a z o l e  (IIc); 3) Methiodide 
of compound IIe; 4) Methiodide of 1 - m e t h y l - 2 -  
- [  f l - ( 5 t - p i p e r i d i n o f u r - 2 ' - y l ]  vinyl] benz imidazo le  

(IVa). 

y l )benz imidazo les  cons ide rab ly  i n c r e a s e s  the mobi l i ty  
of the halogen a tom in the furan nucleus .  Continuing 
this  work, we have syn thes ized  meth iod ides  of 2 - [ f i -  
(5 ' -ha logenofur -2  ' -  y l )vinyl]-  1 -me thy lbenz imidaz o l e s  
( l id and have s tudied the i r  r eac t i on  with s e c o n d a r y a l i -  
phat ic  and h e t e r o c y c l i c  amines .  

Compounds I were  obtained in good yield by the con- 
densat ion of o -pheny lened iamine  with 5 -ha logenofu r -2 -  
y l ac ro l e in s  under  Weidenhagen 's  condit ions [2]. They 
a re  r e a d i l y  methyla ted ,  fo rming  the 1 - m e t h y l - s u b s t i -  
tuted compounds (IT) which a r e  smooth ly  conver ted  
into Ill, which a r e  yellow. 

CH3 , 

t I 
R I-I la-c  C~I 3 IIIa-e 

Ia R~H, X~H na  R=CH~, X=H IIIa X=H 
Ib R - - H ,  X ~ C I  IIb R = C H 3 ,  X ~ C I  n l b  X = o  
Ic R-~H. X .Br nc  R=CH 3, X=Br Ille X=gr 

Because of the r e l a t i ve  complex i ty  of the syn thes i s  
of 5 - h a l o g e n o f u r - 2 - y l - a c r o l e i n s  [3] and of the p e r -  
fo rmance  of the Weidenhagen reac t ion ,  we have 
a t tempted  to obtain compounds I by condensing 2 -me th -  
y lbenz imidazo le  with 5 -ha logenofur fu ra l s  by analogy 
with the syn thes i s  of s t y r y l b e n z i m i d a z o l e s  [4]. How- 
ever ,  only Ia was obtained in good yield by this method.  
The lower  y ie lds  of Ib and Ic can be explained by the 
p r e s e n c e  of a f ree  NH group which undergoes  s ide  
r eac t i ons  with the 5-ha logenofur fura l .  In actual  fact ,  
the y ie lds  of II and III were  higher  if 1, 2 - d i m e t h y l -  
benz imidazo le  o r  i ts qua t e rna ry  sa l t  was condensed 
with the 5 -ha logenofur fu ra l s  (Tables  1 and 2). 

In compounds I and II the halogen a tom in the furan 
nucleus  is  r e l a t i v e l y  immobi le .  On the o ther  hand, in 
HI i t  p o s s e s s e s  a cons ide rab le  mobi l i ty :  under  the 
act ion of s e c o n d a r y  amines  i t  is  r ep l aced  by a s ec -  
ondary  amine  r e s i d u e  a lmos t  as  e a s i l y  as in the meth-  
iodides  of the 1 - a l k y l - 2 - ( 5 ' - h a l o g e n o f u r - 2 ' - y l ) b e n z -  

Table 1 

[ 
Com- 
pound 

Ia  

Ib 

Ic 

]Ia 

IIb 

IIc 

2- [/3- (Fur-2 ' - y l )v iny l ]benz imidazo les  

Mp, ~ 
(solvent) 

223 (decomp.) 
(aqueousethanol) 

2 0 8  (decomp.) 
(aqueous ethanol) 

212 (decomp.) 
(aqueous ethanol) 

115-116 
(ethanol) 

110 
(ethanol) 

125 
(ethanol) 

Empirical 
f o r m u l a  

CiaHloN20 

CIaHgC1N20 

CI3HgBrNaO 

C14H~2N20 

C~4H~ICIN20 

C~4H~BrN~O 

N, % nm 
fou calcu- 

lated 

1 3 . 4 3  13,32 342 

11.47 11.45 344 

9.48 ] 9.69 348 

12.23 12.48 342 

10.63 10.82 336 

9.15 9.24 340 

log 

4.368 

5.033 

4.509 

4.428 

4.156 

4.230 

Yield, % 

63 (A) *, 81 (B) 

67 (A),  59 (B) 

71(A) ,51  (B) 

62.5 (A) 

85.7 (A) 

80 (A),  72 (B) 

*A and B denote the methods of synthesis of the given compounds, which are described in the 
experimental part.  
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T a b l e  2 

M e t h i o d i d e s  of  2 - [ / 3 - ( F u r - 2 ' - y l ) v i n y l ] - l - m e t h y l b e n z i m i d a z o l e s  

Com- / Mp, ~ 
pound ] ' (solvent) 

Ilia ( 

1 
I11b ' 

IIIe 

IVa 

235 (decomp.) 
(water) 

224 (decomp.) 
(water) 

240 (decomp.) 
(water) 

168 (decomp.) 
(chloroform- 

petroleum ether) 

160 (decomp.) 
(ethanol) 

Empirical 
formula 

C~HIslN20 

C~sH~4CIIN20 

CIsHI4BrIN~O [ 

C2oH24I NaO 

ClTHeoINzO IVh 

N, 

f o u n d  calcu- 
lated 

7.67i 76i 

7.05i 6.981 316 

6.40] 6.29 310 

9.32 9.35 490 

10.80 I0.30 --  

"~m x' log~ 

314 4.085 

3.985 

3.980 

4.316 

Yield, % 

55 (A), 72 (B) 

7o.~ (A) 

54 (A), 90 (B) 

75 

72 

i m i d a z o l e s  [1]. In t h i s  w a y  t h e  m e t h i o d i d e s  o f  2 - [ / 3 -  

(5 ' -  d i a l k y l  a m i n o f u r -  2 ' -  y l ) v i n y l ] -  1 -  m e t h y l b e n  z i m i d a -  
z o l e s  (IV), c o l o r e d  in  v a r i o u s  b r i g h t  s h a d e s  o f  r e d ,  

a r e  f o r m e d .  

Ctt3 

I|Ib-c ~ - -CH=CH- -  --NR 2 

i 
CH 3 IVa-b 

lye NR2=N--Piperidino IVb NR~N(CHa)  2 

T h u s ,  a l e n g t h e n i n g  o f  t h e  c h a i n  o f  c o n j u g a t i o n  o f  
t h e  d o u b l e  b o n d s  b e t w e e n  t h e  h a l o g e n  a t o m  of  t h e  

f u r a n  n u c l e u s  and  t h e  o n i u m  n i t r o g e n  o f  t h e  i m i d a z o l e  
r i n g  on p a s s i n g  f r o m  t h e  m e t h i o d i d e s  o f  t h e  1 - a l k y l -  

2 -  ( 5 ' - h a l o g e n o f u r - 2  ' - y l ) b e n z i m i d a z o l e s  to  IIIb a n d  
]Tic d o e s  n o t  l o w e r  t h e  m o b i l i t y  of  t h e  h a l o g e n .  

T h e  UV s p e c t r a  o f  e a c h  t y p e  o f  c o m p o u n d  t h a t  w e  
o b t a i n e d  a r e  e x t r e m e l y  s i m i l a r  to  o n e  a n o t h e r  in  t h e  

p o s i t i o n s  of  t h e  a b s o r p t i o n  m a x i m a  bu t  d i f f e r  c o n s i d -  
e r a b l y  w i t h  r e s p e c t  to  t h e  i n t e n s i t y  o f  a b s o r p t i o n  

( t a b l e s ,  f i g u r e ) .  

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

2-[~-'(Fur-2'-yl)vtnyl]benztmfdazote (In). a) A solution of 16 g 
(0.08 mole) of copper acetate in 200 ml of water and then 5.5 g 
(0.045 mole) of furylacrolein [5] in 75 ml of methanol were added to 
4.32 g (0.04 mole) of o-phenylenediamine in 100 ml of methanol. The 
mixture was boiled for 2 hr and left overnight, The precipitate of the 
copper complex was filtered off and washed with 25 ml of methanol 
and was suspended in 150 ml of 60% ethanol. A strong current of hydro- 
gen sulfide was passed into the resulting suspension for 2 hr. After the 
hydrogen sulfide had been driven off by brief boiling, the precipitate 
of copper sulfide was filtered off and was washed on the filter with 50 
ml of hot ethanol. The combined filtrates were evaporated to half 
bulk and greatly diluted with water. The precipitate of Ia was sepa- 
rated off, reerystallized, and dried in a vacuum desiccator. Com- 
pounds Ib and Ic were obtained similarly. 

b) A mixture of 1.32 g (0.01 mole) of 2-methylbenzimidazole, 
0.96 g (0.1 mole) of furfural, and 0.05 g of boric acid was heated at 
140 ~ C for 4-5  hr. The Ia was extracted from the melt  with boiling 
e th__anoi. Compounds Ib and Ie were obtained similarly. 

2-[13-(5"-Bromofur-2'-yl)~nyl]-l-methylbenzimidazole (IIe). a) A 
solution of 1.45 g (0.005 mole) of Ie, 0.056 g (0.01 mole) of caustic 

potash, and 1.42 g (0.01 mole) of methyl iodide in 25 ml of ethanol 
was boiled for 2 hr. After cooling, the potassium iodide was separated 
off, the filtrate was treated with carbon, and the reaction product was 
precipitated by the addition of water. Compounds rra and lib were 
obtained similarly. 

b) A mixture of 7.3 g (0.05 mole) of 1, 2-dimethylbenzimidazole, 
7.9 g (0.05 mole) of 5-bromofurfural, and 75 ml of acetic anhydride 
was heated at 140 ~ C for 16 hr. The acetic anhydride was distilled off, 
and the residue was treated with IN hydrochloric acid. 

2 -[~-(5'-Bromofur -2'  -yl)vinyl] -1-methylbenztmidazole methiodtde 
(IIIe). a) A mixture of 1.5 g (0.005 mole) of compound IIe and 0.86 g 
(0.005 mole) of methyl benzenesulfonate was heated at 130" C for 30 
rain. The cooled reaction mixture was Carefully triturated with an 
equimolecular amount of 10% potassium iodide solution and then the 
crystals of IIIe were separated off. 

b) A solution of eqnimolecular amounts of 1, 2-dimethylbenzimida- 
zole methiodide and 5-bromofurfural in acetic anhydride was heated at 
140 ~ C for 8 hr. The acetic anhydride was distilled off and the residue 
was recrystallized. 

1 -Methyl-9--~-(f '-piperidtnofur-2'-yl)vlnyl]benzimidazole meth- 
iodide (IVa), A solution of 0.4 g (0.001 mole) of Illb and 0.17 g 
(0.002 mole) of piperidine in 10 ml of ethanol was boiled for 2 hr. 
After cooling, the piperidine hydrochloride was filtered off and the 
solvent was distilled off. The residue consisted of ]Va. Compound IVb 
was obtained similarly. 

The UV spectra of the compounds were recorded on an SF-4 spec- 
trophotometer in methanol. 
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