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2 - Q u i n o l y l -  o r  2 - ( 9 - a c r i d i n y l ) - 4 , 5 - d i a r y l i m i d a z o l e s  w e r e  ob t a ined  by the c o n d e n s a t i o n  of 
b e n z t l  o r  p , p ' - d i m e t h y l b e n z i l  wi th  h e t e r o c y c l i c  a l d e h y d e s  in a c e t i c  a c i d  in the  p r e s e n c e  
of a m m o n i u m  a c e t a t e .  

2 , 4 , 5 - T r i a r y l i m i d a z o l e s  a r e  o x i d i z e d  in a l k a l i n e  m e d i a  to  g ive  2 ,2 ' , 4 , 4 ' ,  5 , 5 ' - h e x a a r y l d i i m i d a z o l y l s ,  
which  have  p h o t o c h r o m i c  and t h e r m o c h r o m i c  p r o p e r t i e s  [1-3] .  However ,  h e t e r o s u b s t i t u t e d  d i i m i d a z o l y l s  
have  not  b e e n  d e s c r i b e d  up un t i l  now. At the  s a m e  t i m e ,  i t  s e e m s  of c o n s i d e r a b l e  i n t e r e s t  to i n v e s t i g a t e  
the  e f fec t  of i n t r o d u c t i o n  of a h e t e r o a t o m  into the  a r o m a t i c  r i ng  on the  p h o t o c h r o m i c  and t h e r m o c h r o m i c  
p r o p e r t i e s  of d i i m i d a z o l e s .  The  p r e s e n t  p a p e r  i s  devo ted  to  the  s y n t h e s i s  of the  p r e v i o u s l y  unknown 2-  
h e t e r y l - 4 , 5 - d i p h e n y l -  [or  d i - ( p - t o l y l ) - ] i m i d a z o l e s  (I-XV) (Table  1), which c o n t a l n q u i n o l i n e  a n d a c r i d i n e  r e s i -  
dues ,  wi th  the  a i m  of s tudy ing  t h e i r  c a p a c i t y  to f o r m  p h o t o c h r o m i c  and t h e r m o c h r o m i c  d i i m i d a z o l y l s  on 
ox ida t ion .  
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The m o s t  conven ien t  m e t h o d  fo r  ob ta in ing  t r i a r y l i m i d a z o l e s  i s  c o n d e n s a t i o n  of  a - d i k e t o n e s  with a l d e -  
hydes  in a r e f l ux ing  so lu t i on  of a m m o n i u m  a c e t a t e  in a c e t i c  a c i d  [4]. However ,  when b e n z i l  and 4 - f o r m y l -  
p y r i d i n e  a r e  u sed ,  one o b s e r v e s  the  f o r m a t i o n  of a l a r g e  amoun t  of 2 , 4 , 5 - t r i p h e n y l i m t d a z o l e  a s  a s ide  p r o d -  
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2 - H e t e r y l - 4 , 5 - d i a r y l i m i d a z o l e s  R-XV) 

! i Empirical! I 
f "~ '  P"c" formula I-C 

L i 3 
H v-Quinoltnyl , 189--191 C=4HI7Na 82,6 
tl 13-Quinolinvl ]273--274 C24H~TNa 82,8 
H }-Ouinolinyl 304--305 [ C2aH,rNa I83,a 
H ]5-Quinolinyl 298--299 C241117Na 83,0 
H ~8-Quinolinyl 235--237 C241-I~rN~ 83,2 
I1 ~-Quinolinyl 241--242 C~,iH~7Na 82,8 
H ]8-Qtiinolinyl [ 155--156 [C24H 7Na 83,4 
H ~-Acridinvl" 296--297 C~sH~gNa 84,8 
CHa g-Quinolinyl 193--194 C2~H,2~Ns 83,2 
CI-I~ i3.Quinoliny 1 275--277 C26I~ Na ] 82 7 
CHa ~-Quinolin~l 256--257 1C2~II2~Na 1 83,3 
Cl-h b-Quinolinyl 270--272 C26tt.2tNa 83,1 
CHa ~-Quinolin~./1 i 248--250 ! C.~6H~Na 183,0 
CHa [7-Quinolin~l 273--274 i C26H21Ns 82,8 
CHa ~_Quinolinyl 1457-147 [C26tt2,Na 83,3 

Found % 

H N i C 

5,0 12,1 83,0 
5,0 12,0 83,0 
5,4 11,7 83,0 
4,7 11,7 83.0 
5,4 11,6 83,0 
5,0 12,1 83,0 
5,3 12,1 83,0 
4,8 10,6 84,6 
5,7 10,9 83,2 
5,7 11,1 83,2 
5,9 11,4 83,2 
5,8 11,5 83,2 
5,6 11,0 83,21 
5,5 1t,3 83,21 
5,7 [0,9 83,2 

. . . . . . .  ]__ G al_c_.. ~o Yield, 
H N "a]~ 

4,9 12,1 I 41 
4,9 12,1] 53 
4,9  [2,1 ] 47 
4,9  12,1 I 55 
4,9 12,1 94 
4,9 12.1 ] 45 
4,9 12,1 I 45 
4,8 10,6 ] 44 
5,6 11,2] 40 
5,6 ii,21 58 
5,6 11,21 57 
5,6 ll,2j 49 
5,6 11,21 64 
5,6 1 t,2 60 
5,6 111,2 31 

*Compounds  I, VII, and  XII I -XV w e r e  r e c r y s t a l l i z e d  f r o m  to luene ,  
III  and VIII w e r e  r e c r y s t a l l i z e d  f r o m  d ioxane ,  IX was  r e c r y s t a l l i z e d  
f r o m  xy lene ,  whi l e  the  r e m a i n i n g  compounds  w e r e  r e c r y s t a l l i z e d  
f r o m  a l c o h o l .  
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uct, which can be avoided by slow addition of the solution of aldehyde and diketone to the refluxing solution 
of ammon ium ace ta te  in acet ic  acid [5]. Since we also obse rved  the fo rmat ion  of t r iphenyl imidazole  in the 
condensat ion of 9 - fo rmylacr id ine ,  2-formylquinol ine ,  and 8-formylquinol ine with benzi l  when all of the r e -  
agents  were  mixed s imul taneously ,  we adopted the o rde r  of mixing the reagents  in conformi ty  with [5], which 
made it possible to obtain imidazoles I-XV in satisfatory yields (Table I). 

Imidazoles I-XV are yellow or colorless high-melting substances that dissolve in acetic acid with 
deepening of their color. The IR spectra of II-VI and VIII-XIV contain absorption bands of the N- H bond 
of the imidazole ring at 3432-3450 cm -i (CHCI3), The decrease in the absorption frequency of the N--H 
bond in solutions of VII to 3300 cm -i (CCI 4) and of XV to 3280 cm -I (CHCI3) attests to the presence of intra- 
molecular hydrogen bonding. There are also characteristic absorption bands of the imidazole ring [6] at 
1500-1511 cm -I, the frequency of which does not depend substantially on the aggregate state of the substance. 

As will be shown in subsequent communications, imidazoles II-VI, VIII, and X-XIV form photochromic 
and thermochromic diimidazolyls when they are oxidized in alkaline media. 

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

The 4-,  6-, 7-,  and 8-formylquinol ines  were  obtained by the method in [7], 2-formylquinol ine  was 
p r e p a r e d  as in [8], 9 - fo rmylac r id ine  was obtained by the method in [9], and p ,p ' -d imethy lbenz i l  was p r e -  
pa r ed  in accordance  with [10]. 

2 - H e t e r y l - 4 , 5 - d i a r y l i m i d a z o l e s  (I-XV, Table  1). A w a r m  solution of a mix ture  of 0.01 mole  of benzil  
(or p ,p ' -d imethylbenz i l )  and 0.01 mole  of aldehyde in 30 ml of acet ic  acid was added dropwise in the course  
of 2 h to a refluxing solution of 5 g of am m on ium aceta te  in 20 ml of glacial  acet ic  acid.  The reac t ion  m a s s  
was ref luxed for  ano ther  3 h, cooled, and poured into 250 g of ice containing excess  concent ra ted  NH4OH. 
The prec ip i ta te  was r emoved  by f i l t rat ion,  washed with water ,  dried,  and r e c r y s t a l l i z e d  f r o m  a suitable 
solvent  (Table 1). Imidazo les  I, VI, IX, and XV were  ch romatographed  in ch lo ro fo rm on a luminum oxide 
p r i o r  to r ec rys t a l l i za t ion .  

The IR spec t r a  of ch lo ro fo rm solutions (VII in CC14) were  r eco rded  at 2800-3500 cm -1 with a UR-10 
spec t ropho tomete r ,  while mine ra l  oil pas t e s  were  used to obtain the spec t r a  at 1400-1700 cm -1. 
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