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XXIX. * 1 ,5-BIS(I ' -BENZYL-5V-R-BENZIMIDAZOLYL) - 

3-ME T HYLFORMA ZANS 

G.  A .  M o k r u s h i n a  a n d  N.  P .  B e d n y a g i n a  UDC 547.785.5'796.1:541.651 

1,5-Bi s ( l ' - b e n z y l b e n z i m i d a z o l y l ) - 3 - m e t h y l f o r m a z a n s  containing methyl ,  b romo ,  methoxy,  
n i t ro ,  and ca rboxy  groups  in the benzene r ings  a r e  obtained by autooxidation in alcohol of 
5-subst i tu ted  2 -hydraz inobenz imidazo les .  The nature  of these  subst i tuents  has  only a 
slight effect on the color  of the f o r m a z a n s  and the i r  sa l t s  but s ignif icant ly af fec ts  the color  
of t he i r  complexes  with me ta l s .  

In an invest igat ion of the p r o b l e m s  of the s t ruc tu re  and color  of 1 ,5 -b i s (benz imidazo ly l ) fo rmazans ,  
t he i r  sa l t s ,  and complexes  with m e t a l s  it was  found that the substi tuent  on the he te rocyc l ic  ni t rogen a tom 
has  a slight effect  on the color  [2-5]. We have obtained the following f o r m a z a n s  by the p rev ious ly  descr ibed  
autooxidation method [2] in o r d e r  to study the effect of subst i tuents  in the benzene r ing of benz imidazo le  on 
the s t ruc tu re  and color  of the f o r m a z a n s  and the i r  de r iva t ives :  
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I R=CH3; I I  R = B r ;  111 R=OCH3; IV R=NO~: ~ R=COOH 

The s tar t ing  subst i tuted hydrazino de r iva t ives  [1] were  d issolved as  ba se s  inalcohol,  and the solutions 
were  allowed to stand at r o o m  t e m p e r a t u r e  in a i r .  The color  of the solution deepened to an intensely  violet  
color ,  and c r y s t a l s  of f o r m a z a n s  I - IV were  isolated in 2 to 3 days .  The hydraz ine  containing a carboxyl  
group was  oxidized cons iderab ly  m o r e  slowly (20-25 days) and only with the addition of a smal l  amount of 
pyr idine to dec r ea s e  the acidi ty  of the medium,  s i m i l a r  to the si tuation for  2 -hydraz inobenzimidazole  [2]. 

The f o r m a z a n s  obtained, like 1 , 5 - b i s ( l ' - b e n z y l b e n z i m i d a z o l y l ) - 3 - m e t h y l f o r m a z a n ,  a re  amphote r ic  
and f o r m  hydroch lor ides  and sodium sa l t s  in solution which have,  as was p rev ious ly  shown, the cyanin 
s t ruc tu re  [4]. It is  c h a r a c t e r i s t i c  that the substi tuent  in the 5 posi t ion o f  benzimidazole  has  only a slight 
effect  on the color  of both fo rm azan  i t se l f  and its salt  (Table 1). 

Compounds I -V  complex  ins tantaneously  in solutions of mos t  meta l l i c  ions. The nature  of the sub- 
st i tuent apprec iab ly  a f fec ts  the color  of the complexes .  E lec t ron-donat ing  subst i tuents  inc rease  the batho-  
ch romic  effect  of complexes  with Ni 2+, Zn 2+, Co 2+, and Ce ~+, while e l ec t ron-accep t ing  subst i tuents  de-  
c r e a s e  the ba thochromic  effect.  

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

The absorpt ion  spec t r a  we re  obtained with an SF-10 spee t ropho tomete r .  

* Fo r  Communicat ion  XXVIII see [1]. 
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TABLE 1. Spectral Characteristics of 1 ,5-Bis ( l ' -benzyl -5 ' -R-benz-  
imidazolyl)-3-methylformazans 

l ~ . . . .  nm I of c o m p l e x e ~ ~  

I 
II 

III 
IV* 
V 

CHB 
Br 
OCH3 
NO2 
COOH 

530 584,620 596,630 
538 574,612 k 584,622 
550 586,628 I 620,650 
558 575,615 575,615 
542 576,610 580,616 

636,700 
632,690 
654,720 
620,678 
640,690 

610,656 
592,650 
616,672 
585,644 
578,616 

620,690 
608,682 
638,710 
596,574 
630,690 

590,628 
572,620 
610,650 

574,614 

*Does not form a complex with Ce. 

TABLE 2. 1 ,5-Bis( l ' -benzyl-5'-R-benzimidazolyl) -3-methylform- 
azans 

Comp. R mp Empirical formula 

157--158 C~2H30Ns" H20 
I CH3 199--200 C30H24Br2Ns II 

III OCH3 160--I61 C32H3oNsO~'H20 
IV NoO(~ H 162--163 C~0H~4NI004-H20 
V 249--250 C~2H26NsO4 

Found 

C H 

70,42 5,77 
54,77 4,10 
67,02 5,58 
59,92 4,30 
65,07 4,93 

~o 

N C 

20,831 70,56 
16,88 [ 54,89 
19,10 ] 66,46 
23,42 59,53 
19,49 65,52 

Calc. 

5,92 
3,68 
5,59 
4,31 
4,47 

~176 ~teld, 
N 

20,58 38 
17,07[ 42 
19,42 ] 40 
23,11 45 
19,10 85 

1 ,5-Bis  ( l ' - b e n z y l - 5 ' - m e t h y l b e n z i m i d a z o l y l ) - 3 - m e t h y l f o r m a z a n  (I). 1- B e n z y l - 5 - m e t h y l - 2 - h y d r a z i n o -  
benzimidazole  [1.2 g (0.01 mole)]  was  dissolved in 100 ml of ethanol.  The solution became  red -v io le t  in 
s eve ra l  hours ,  and g reen  c r y s t a l s  of I with a meta l l i c  l u s t e r  were  f i l t e red  a f te r  2-3 days .  They were  so l -  
uble in alcohol,  benzene,  carbon t e t r acMor ide ,  and acetone,  and insoluble in wa te r .  Compounds I I - IV were  
s i m i l a r l y  obtained. 

1 ,5-Bis  ( l ' - b e n z y l - 5  ' - ca rboxybenz imidazoly l )  - 3 - m e t h y l f o r m a z a n  (V). 1 -Benzy l -5 -ca rboxy-2  - h y d r a -  
z inobenzimidazole  [2.8 g(0.01 mole)]  was  dissolved in 100 ml of ethanol and 3 ml  of pyridine was  added. 
The solution became  violet  a f t e r  s eve ra l  days,and a violet  p rec ip i ta te  was prec ip i ta ted  with w a t e r  a f t e r  1 
month.  This  was pur i f ied by r ep rec ip i t a t ion  with wa te r  f r o m  alcohol.  The product  was soluble in dioxane, 
d ime thy l fo rmamide ,  alcohol,  and acetone,  and insoluble in wa te r ,  e ther ,  ch lo ro fo rm,  and carbon t e t r ach lo -  
r ide .  
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