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The d i rec t  n i t ra t ion  and ace ty la t ion  of 1 - m e t h y l - ,  1 - e thy l - ,  and 1 - b e n z y l - 2 - [ f i - ( 2 ' -  
fury l )v inyl ]benzimidazoles  has given the cor responding  1 -a lky l -  and 1 -benzy l -2 - [ f l -  
(5 ' -n [ t ro -2 ' - fu ry l )  vinyl]benzimidaz oles and 1 -a lky l -  and 1 -benzy l -2 -  [fi - ( 5 ' - a ce ty l -  
2 ' - fu ry l )v iny l ]benz im[dazo les .  The UV s p e c t r a  of these compounds have been r e -  
corded  and the i r  ionizat ion constants  have been de te rmined .  

A furan  nucleus d i rec t ly  a t tached to a vinyl group r ead i ly  takes  p a r t  in e lec t rophi l ic  subst i tut ion 
reac t ions  [1, 3]. In view of th is ,  it appeared  of in te res t  to s tudy the d i r ec t  n i t ra t ion and acetyla t ion of the 
1 -a lky l -2 - [ f i - (2 ' - fu ry l )v iny l ]benz imidazo les  I desc r ibed  p rev ious ly  [4]. 

It was found that when compounds I were  added to a mix tu re  of acet ic  anhydride and ni t r ic  acid (d 1.5) 
cooled t o - 1 5 ~  1 -a lky l -2 - [ f l - (5 ' -n i t ro -2 ' - f t t r y l )v iny l ]benz imidazo le s  II,  identical with the compounds 
synthes ized  by  the condensation of 1 -a lky l -2 -me thy lbenz imidazo le s  with 5-n i t rofur fura l  [5] w e r e  obtained 
with yields  of 65-70%. 

The action of acet ic  anhydride on compounds I in the p r e s e n c e  of pe rch lo r i c  acid [6, 7] gave the 1- 
a l ky l -2 -  [fi - (5 ' - ace ty l -2  ' - furyl)  vinyl]benzimidazole  s III .  

R' (c,,~ ~ R I I a - c  
Ca =CH--  .--,:~uO) 

R I R' 
- - C H ~ C H - -  - - C O C H  3 

R I I I a - c  
II a R=C2H 5, R'=H; b R=CH2C6H 5, R'=H; c R=CH 3, R'=NO 2 

I I I a R = C H  3, R'=H; b R=CH2C6H 5, R'=H; C R=C2Hs, R'=NO 2 

Compounds II and I I I ,  unlike compounds I ,  do not undergo quaterniza t ion  under the act ion of methy l  
iodide or  of methyl  benzenesulfonate .  This is due to the fact  that  in compounds lI and l lI  the nucleo-  
phi l ic i ty  of the n i t rogen  of the imidazole  nucleus is lowered  because  of the e l ec t ron-accep t ing  effect  of the 
- C O C H  3 and - N O  2 groups t r a n s m i t t e d  through the s y s t e m  of conjugated double bonds (see the pK values in 
Table  1). 

A eonsiderat iorr  of the UV s p e c t r a  of the compounds obtained (Table 1) has shown that the in t roduc-  
t ion of n i t ro  and aeetyl  groups into the fu ran  nucleus of compounds I causes  a ba thochromie  absorp t ion  
effect .  
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E X P E R I M E N T A L  

1-Alky l -2 - [ f i - (5 , -n i t ro -2 , - fu ry l )v iny l ]benz imidazo les  (IIa-c) .  Ni t r ic  acid (19 g) d 1.5, was added to 
30 g of f r e sh ly  dis t i l led acet ic  anhydride cooled to -5~  With v igorous  s t i r r ing  at -15~  0.02 mole  of I 
was  added in sma l l  por t ions  to the resu l t ing  n i t ra t ing  mix tu re .  The mix tu re  was s t i r r e d  at -15~  for  an-  
other  2-3 h, a f t e r  which it was  poured  onto 150 g of c rushed  ice.  The br ight  yellow ni t ra t ion  product  that  
deposi ted was f i l t e red  off, ca re fu l ly  washed  with wa te r ,  and r e c r y s t a l l i z e d  f r o m  ethanol.  

1 -Alky l -2 - [ f i - (5 ' - ace~y l -2 ' - fu ry l )v iny l ]benz imidazo les  (IIIa-c) .  A solution of 0.01 mole  of a c o m -  
pound I in 0.1 mole  of f r e sh ly  dis t i l led acet ic  anhydride was t r e a t ed  with 2-3 drops  of 42~0 pe rch lo r i c  acid 
and the mix tu re  was s t i r r e d  for  30 min,  c a r e  being taken that  the t e m p e r a t u r e  did not exceed 25-30~ 
Then it was poured into cold wa te r  and neu t ra l i zed  with sodium carbonate  to pH 7, and the methyl  ketone 
that  had deposi ted was f i l t e red  off and r e c r y s t a l l i z e d  f r o m  ethanol.  

The methyl  aceta te  de r iva t ives  of compounds IIIa  and b were  obtained by  ace ty la t ing the  methiodides  
of compounds I with acet ic  anhydride in the p r e sence  of pe rch lo r i c  acid under the conditions for  the syn-  
thes is  of compounds IIIa  and b. Under these  condit ions,  an acetyl  group en te red  the furan  nucleus and the 
iodide ion was r ep l aced  by  an ace ta te  ion. Bright  yellow c r y s t a l s  r ead i ly  soluble in wa te r .  

The UV s p e c t r a  were  taken in methanol  on an SF-4  spec t ropho tome te r .  

The ionization constants  of the compounds obtained were  de te rmined  in 50~0 ethanol at 25~ 
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