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The anions of 2-quinol inyl-  and 2 - (9 -ac r id iny l ) -4 ,5 -d ia ry l imidazo les  were  subjected to po- 
l a rog raph ic  oxidation. The l inear  re la t ionsh ip  between the ha l f -wave  potentials  and the 
subst i tuent  constants  was investigated.  

Informat ion  rega rd ing  the effect  of n i t rogen-conta in ing he te rocyc le  r e s idues  on polarographic  oxida- 
t ion is absent  in the data on the po la rographic  oxidation of t r i a ry l imidazo le s  [2], the i r  anions [3, 4], and 
he teroanalogs  of t r i a r y l i m i d a z o l e s  containing furan and thiophene res idues  [5]. 

We have p rev ious ly  synthes ized  a number  of he teroanalogs  of t r i a ry l im idazo l e s  ( Ic-VIIIa-d ,  Table 1) 
containing i s o m e r i c  quinolinyl and 9-acr id inyl  groups as subst i tuent  R 3 [1, 6]. Oxidation of thei r  anions with 
po t a s s ium fe r r i eyan ide  gives the cor responding  r ad ica l s ,  which recombine  in the dark  at r o o m  t e m p e r a t u r e  
to d i imidazolyls ,  which display pho t och rom tsm and ther  mochromis  m owing to r e v e r s i b l e  dissocia t ion into 
r ad ica l s  [1]. 
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Inasmuch as the po la rographic  oxidation of t r i a ry l imidazo le  anions also gives rad ica l s  [3], it was ex-  
pedient  to use this method to es tab l i sh  the quantitat ive re la t ionship  between the chemical  s t ruc tu re  of imid-  
azole anions I c -VI I I a -d  and their  abil i ty to f o r m  rad ica l s .  The v o l t - a m p e r e  curves  of the anions under-  
going oxidation have a single wave with a half -wave potential  (El/2) ranging f r o m  0.335 to 0.61 V (Table 1). 
The anions of VIIb-VIId, for which this wave is e x p r e s s e d  weakly and l ies  on the boundary of the background 
opera t ing  c h a r a c t e r i s t i c s ,  const i tute an exception to this.  

As expected,  e l ec t ron-donor  subst i tuents  faci l i ta te  oxidation of the anions,  while e l ec t ron -accep to r  
subst i tuents  hinder oxidation. A l inear  re la t ionship ,  which is e x p r e s s e d  by the following equations for the 
s e r i e s ,  exis ts  between the oxidation potentials  and the overa l l  constants  of the p a r a  subst i tuents  of the phen-  
yl r ings  in the 4 and 5 posi t ions:  III AE1/2=0.141E~ (r =0.945, s =0.003), V AE1/2=0.135Ecr (r =0.991, s = 
0.008}, VI AEt/2 =0.122~ff ( r=0.992,  s =0.012), andVIIIAEy'2= 0.105~ ~ (r =0.996, s =0.007). 

On examinat ion of the effect  of subst i tuents  in the 2 posit ion it is apparent  that  the oxidation potential  
dec rea se s  in the following direct ion:  phenyl > ~-naphthyl  > t3-naphthyl > 9-anthracenyl .  

On pass ing f r o m  a -  and f l -naphthyl-  and 9 -an th raceny l - subs t i tu ted  anions to thei r  aza  analogs (Ic- 
VIIIc), the oxidation potential  inc reases  because  of the e l ee t ron -accep to r  effect  of the ni t rogen atom. It 
follows f r o m  a compar i son  of the data of s e r i e s  VIII and III that 9 -ac r id iny l  is a s t ronge r  acceptor  than 
4-quinolinyl.  

*See [1] for communicat ion  If. 
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TABLE 1. Half-Wave Potentials of the Oxidation (El/2, V) of 2- 
Heterv l -4 ,5-d iary l imidazole  Anions (Ic-VIIIa-d)* 

CO1TI - 
pound 

I 
11 

III 
1V 
V 

VI 
VII 

VIII 

R ~ 

2- Quinolinyl 
3- Quinolinyl 
4-Quinoli@l 
5- Quinolinyl 
6- Quinolin)l 
7- Quinolinyl 
8.Quinolin)I 
9-Acrid inyl 

R'=R2=CH30 

m 

0,340 
0,435 

0,335 
0,350 
0,600 
0,472 

R I = R : =  CIt~. 

0,406 
0,470 
0,413 
0,380 
0,400 
>0,6 
0,505 

W=R==H 

0,610 
0,475 
0,490 
0,460 
0,427 
0,450 
>0,7 
0.540 

R,=R~=Br 

0.570 

0,470 
0,490 
>0,7 
0,580 

R I = H ,  

C" 

0,625 

0,525 
0,520 

* For 2,4,5-tr iphenylimidazole anions ( IX),  El/2 = 0.465 V, while 
E =0.450 and 0.435 V, respect ively ,  for 2- (a -naphthyl)- and 2- 
(f i-naphthyl)-4,5-diphenylimidazoles (X and XI); El/2 = 0.430 V for 
2,9-anthracenyl  diphenyl i midazol e (XII). 
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Fig. 1. Corre la t ion  between the 
oxidation potentials of anions I Ic-  
VIc, IX, and XI and the ~ - subs t i t u -  
ent constants:  1) IX; 2) XI; 3) Vc; 
4) VIc; 5) IVc; 6) IIc; 7) IHc. 

A l inear  relat ionship between El/2 and the cr constants of 
i somer ic  quinolinyls, which is expressed  by the equation El/2 = 
0.410+0.133cr (r =0.951, s =0.007), except for the point c o r r e -  
sponding to anion Ic, is observed in the ser ies  of anions of 2 -he t :  
eryl -4 ,5-diphenyl imidazoles  containing i somer ic  quinolinyl r e s i -  
dues (Fig. 1). The increased El/2 value (0.61 V) for anion Ic is 
probably due to the peculiar  ortho effect of the nitrogen atom of 
2-quinolinyl. 8-Quinolinyl-substi tuted imidazoles have unexpec- 
tedly high oxidation potentials,  if one proceeds f rom the value of 
the ~r constant [7] of this substituent (-0.06).  The high oxidation 
potential here apparently is determined in many respec ts  by the 
effect of the field of the nitrogen atom of the quinolinyl substi tu-  
ent. The high negative potentials are apparent ly the reason  that 
prevents the prepara t ive  oxidation of anions Ic and VIIa-d by the 
action of potass ium ferr icyanide  [6]. 

It should be noted that the point of IX corresponding to the 
t r iphenylimidazole anion also lies above the corre la t ion  line. This 

is probably due to the increased stabil ization of the resul t ing  radica ls ,  which contain a two-r ing substituent; 
this is not taken into account by the available a-subst i tuent  constants [7]. 

EXPERIMENTAL 

The polarographic oxidation was carried out with a rotating carbon electrode relative to a saturated 

calomel half-cell in a thermostated (25 • 0.2 ~ cell in dioxane solution containing a borate buffer (pH 9.18). 
The dioxane-buffer volume ratio was 3:2, and the depolarizer concentration was 10 -3 M. The rate of rota- 

tion of the electrode was 632 rpm, and the area of the carbon electrode was 3.4 mm 2. The polarograms 

were recorded by means of a IP-60 polarograph, The half-wave potentials were found graphically by semi- 

logarithmic treatment of the normalized polarographic carve. The accuracy in the determinations was 

• 0.005 V. 

The ~ constants of i somer ic  quinolinyls were taken f rom [7], while those for the remaining com-  
pounds were the Jaffe values [8]. 
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