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Compounds with a b i s t r i azo lone  s t ruc tu re  we re  obtained by reac t ion  of b i s amid razones  of 
oxalic,  isophthalic,  and te rephtha l ic  ac ids  with phthalic and naphthalic anhydrides .  The 
he te rocyc l ic  products  of the r eac t ion  of the b i s a m i d r a z o n e s  with phthalic anhydride r e a c t  
with o-phenylenediamine  and a r e  conver ted  to a ry leneb i s  [1 - ( 3 - s y m - t r i a z o l - 5 - y l )  -2 -  (benz i- 
midazolyl)  phenylenes] .  

In 1968 we proposed  [1] that  the final products  of the r eac t ion  of b i s amid razones  with t e t r aca rboxy l i c  
ac id  dianhydrides  a r e  p o l y b e n z o y l e n e - s y m - t r i a z o l e s  (polytr iazoloisomidolones)  r a t h e r  than poly(o-carboxy)-  
p h e n y l - s y m - t r i a z o l e s  [2] or  polyamidinoimides  [3]. We c a r r i e d  out model  reac t ions  of b i s amid razones  of 
d icarboxyl ic  a c i d s -  oxalic,  isophthalic,  and te rephtha l ic  - w i t h  phthalic and naphthalic anhydrides  in o r d e r  
to e s t ab l i sh  the s t r u c t u r e s  of the po lymer i c  products  and se lec t  the op t imum conditions fo r  the synthesis  of 
p o l y a r o y l e n e - s y m - t r i a z o l e s .  The reac t ion  with phthalic anhydride was c a r r i e d  out in polyphosphoric  acid 
(PPA) [4] at  160-180~ and a lso  under the conditions of a mul t i s tep  reac t ion  of the s ta r t ing  compounds in 
po la r  organic  solvents  with subsequent  heat  t r e a t m e n t  of the products .  Condensation in PPA gives  a m i x -  
tu re  that  is difficult to s epa ra t e ,  whe rea s  the mul t i s tep  p r o c e s s  m a k e s  it poss ib le  in all  ca ses  to obtain the 
de s i r ed  b i s ( i s o i n d o l - l , 2 - s y m - t r i a z o l - 5 - o n - 2 - y l s )  (IVa-c): 
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T h e  f i r s t  s tep was r ea l i zed  in d i emthy l fo rmamide  (DMFA) or  dimethyl  sulfoxide (DMSO) and gave  
quanti ta t ive yie lds  of products  that  can be cons idered  to be N ,N ' -d i -{o -ca rboxybenzoy l )b i samidrazones  
Ha-e :  when they were  heated they mel ted  twice,  solidified,  and, finally, mel ted  without subsequent  solidffi-:  
cat ion.  According to the IR spec t ra ,  when I Ia -c  a r e  heated to 200 ~ they az*e apparen t ly  conver ted  to N,N ' -  
di(phthal imido)diamidines (IIIa-c),  which a re  conver ted  to IVa-c  a t  370 ~ 

The r e l a t ive ly  low yie lds  of IVa-c,  which, in con t r a s t  to the data in [5], r e a c h  50-54%, a r e  probably  
explained by par t i a l  decomposi t ion  of I I Ia -c  under  the s e v e r e  cycl izat ion conditions, which a r e  due to the 
low nucleophil ici ty of the amide  NH 2 group  in I I Ia -c .  In addition, the reduction in the yields of IVa-c  may  
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C h a r a c t e r i s t i c s  of the Compounds  Obta ined 
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* R e c o r d e d  f r o m  10 -5 M so lu t ions  in H2SO r 
t D e t e r m i n e d  a f t e r  two h i g h - v a c u u m  sub l imat ions .  
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be  a s s o c i a t e d  wi th  the poss ib i l i t y  of  opening of the i s o i n d o l o - 1 , 2 - s y m - t r i a z o l - 5 - o n e  r ing,  as  in the c a s e  of 
1 , 2 - b e n z o y l e n e b e n z o i m i d a z o l e  r i n g s  [6]. This  is a l s o  pos s ib ly  r e s p o n s i b l e  f o r  the diff icul t ies  a s s o c i a t e d  
wi th  the  syn thes i s  o f  IVa-c  in P P A .  

In c o n t r a s t  to  IVa -c ,  10 ,107-a ry leneb i s  (7 -H-benzo[de ] - s3m~- t r i azo lo [5 ,1 -a ] i soqu ino l in -7 -ones )  (Va, b) 
c an  be obta ined  by  both the mul t i s t ep  method  and in one s tep  in PPA;  in a g r e e m e n t  with the data in [7], the 
r e a c t i o n  in P P A  g i v e s  be t t er  r e s u l t s .  
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Compound  Vc  couId  not be obtained;  th is  is poss ib ly  explained by  the d e c o m p o s i t i o n  of Ic in P P A  in 
a n a l o g y  wi th  oxal ic  a c i d  d i h y d r a z i d e  [8]. 

A c o m p a r a t i v e  s tudy of  the  c h e m i c a l  s tab i l i ty  of IV and V s h o w e d  that ,  in c o n t r a s t  to V, IV r e a d i l y  
r e a c t  with nuc leoph i les  wi th  opening of the  C O - N  bond. Thus  the r e a c t i o n  of IVa, b with o - p h e n y l e n e d i a -  
mine  in PPA,  in ana logy  with 1 , 2 - b e n z o y l e n e b e n z i m i d a z o l e s  [6], led to the p roduc t ion  of a r y l e n e b i s - l - ( 3 -  
s y m  - t r i a z o l -  5 - y l ) - 2 -  (2 -be  nz im idazolyl)  phenylene  s:  
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Vl a,b 

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

The  syn thes i s  and pu r i f i ca t i on  of I w e r e  r e a l i z e d  by  known methods  (a [2], b [5], and c [9]). 

Compounds  I V a - c .  A 0 . 0 2 - m o l e  s amp le  of phthal ic  anhydr ide  was  added to  a so lu t ion  of 0.01 m o l e  of 
I a - c  i n 2 0  ml  of  DMFA (or DMSO), and the mix tu r e  was  s t i r r e d  at  20 ~ fo r  3 h. The solut ion was  poured  into 
500 ml  of  ace tone ,  and the p rec ip i t a t ed  II was  r e m o v e d  by f i l t ra t ion ,  washed  s u c c e s s i v e l y  with cold  DMFA 
and d ie thyl  e the r ,  and d r i ed  at 20 ~ (10 -3 ram),  f o r  20 h. Reac t ion  p r o d u c t s  II w e r e  heated to 370 ~ (10-3mm),  
dur ing  which  sub l ima t ion  of the r e su l t ing  p r o d u c t s  was  obse rved .  The sub l ima te s  w e r e  co l lec ted  and 
sub l imed  twice  at 340-370 ~ (10 -a mm) .  The p r inc ipa l  c h a r a c t e r i s t i c s  of  p roduc t s  IVa -e  a r e  p r e s e n t e d  in 

Tab le  1. 

1380 



Compounds Va,b. A mix tu re  of 0.01 mole  of Ia,b,  0.02 mole  of naphthali  c anhydride,  and 90 ml  of 
118% PPA was heated slowly with s t i r r ing  to 170-180 ~ fo r  10 h~ a f t e r  which it was s t i r r e d  a t  this  t e m p e r a -  
tu re  for  another  12 h. It was then poured into wate r ,  and the products  were  r emoved  by f i l t rat ion,  washed 
with aqueous sodium b icarbona te  solution, and ex t rac ted  with ethanol. The products  were  dr ied  and sub-  
j ec ted  to two subl imat ions  at  330 ~ (10-3 mm) .  The pr inc ipa l  c h a r a c t e r i s t i c s  of Va,b a r e  p resen ted  in 
Table  1. 

Compounds VIa,b. A mix tu re  of 0.01 mole  of I I Ia -c ,  0.02 mole  of o-phenylenediamine,  and 20 ml  of 
116% PPA was hea ted  gradua l ly  to 200-210 ~ a f t e r  which it was  s t i r r e d  a t  this  t e m p e r a t u r e  for  8-9 h. It 
was  then poured into wate r ,  and the white p rec ip i t a te  was  r emoved  by f i l t ra t ion,  washed succes s ive ly  with 
cold DMFA, wate r ,  and acetone,  dried,  and r e c r y s t a l l i z e d  f r o m  DMFA. The pr inc ipa l  c h a r a c t e r i s t i c s  of 
VIa,b a r e  p resen ted  in Table  1. 

According to t h i n - l a y e r  chromatography ,  a l l  of the compounds obtained a r e  individual subs tances .  
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