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It has been shown that the reaction of 1, 3-di(l'-iminoisoindolin-3'- 
ylideneamino)benzene and its derivatives and compounds related to 
them with hydrazine hydrate in dimethylformamide gives heterocyelic 
compounds. The structure of these compounds has been established, 
and their properties have been studied. 

We have previously shown that the reaction of di(l'- 
iminoisoindolin-3-ylideneamino)arenes having the gen- 
eral formula I with hydrazine hydrate gives the corre- 
sponding hydrazino derivatives II [I]. 
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X = C H . N :  Y = H ,  C H 3 , C I  

T h e  r e p l a c e m e n t  of h y d r a z i n e  h y d r a t e  by  h y d r a z i n e  
h y d r o c h l o r i d e  s h o u l d  no t ,  one  would  th ink ,  h a v e  a n  
a p p r e c i a b l e  i n f l u e n c e  on  the  n a t u r e  of t he  p r o d u c t s  
f o r m e d .  H o w e v e r ,  t h i s  i s  no t  in  f a c t  the  c a s e .  When  
2, 6 -d i (1  ' - i m i n o i  s o i n d o l i n - 3 - y l i d e n e a m i n o ) p y r i d i n e ,  
1, 3 - d i ( 1  ' - i m i n o i s o i n d o l i n - 3 - y l i d e n e a m i n o ) b e n z e n e ,  
and  t h e i r  s u b s t i t u t e d  d e r i v a t i v e s  a r e  h e a t e d  wi th  h y -  
d r a z i n e  h y d r a t e  in  d i m e t h y l f o r m a m i d e  s o l u t i o n ,  h e t -  
e r o c y c l i c  c o m p o u n d s  a r e  f o r m e d  w h i c h  c o n s i s t  of two 

i s o i n d o l e  r e s i d u e s  and  one  r e s i d u e  of  p y r i d i n e  o r  b e n z e n e  
o r  t h e i r  d e r i v a t i v e s ,  w i th  the  g e n e r a l  f o r m u l a  III.  T h e  
pH of t he  m e d i u m  a p p a r e n t l y  p l a y s  a p a r t  in  t he  f o r -  
m a t i o n  of  t he  m a c r o c y c l i c  c o m p o u n d ,  s i n c e  a t  a low 
t e m p e r a t u r e  h e t e r o c y c l i c  c o m p o u n d s  a r e  s t i l l  f o r m e d  
w i t h  h y d r a z i n e  h y d r o c h l o r i d e ,  a l t h o u g h  s l ow l y .  

\ N - - N Y  
l l l a -d  g 

a X=CH, Y=H; b X ~-CH, Y= CH3; c X=CH, Y=CI; 
d X~N,Y=H 

In c o m p a r i s o n  w i t h  the  p r o d u c t s  f o r m e d  on h e a t i n g  
w i t h  h y d r a z i n e  h y d r a t e ,  t h e s e  a r e  r e d  and  not  ye l l ow ,  
h a v e  a h i g h e r  m e l t i n g  po in t ,  and  do not  r e a c t  w i t h  a 
a c e t i c  a n h y d r i d e ,  b e n z a l d e h y d e ,  and  b e n z y l  c h l o r i d e ,  
w h i c h  s h o w s  the  a b s e n c e  of a m i n o  g r o u p s  and  the  low 
r e a c t i v i t y  of t he  e x o c y c l i c  i m i n o  g r o u p .  In a d d i t i o n ,  

the  n e w  c o m p o u n d s  a r e  f a r  m o r e  d i f f i c u l t  to  h y d r o l y z e  
t h a n  t he  d i ( l ' - i m i n o i s o i n d o l i n - 3 - y l i d e n e a m i n o ) a r e n e s  
of the  c o m p o u n d  o b t a i n e d  f r o m  2, 6 - d i ( l ' - i m i n o i s o i n -  
d o l i n - 3 - y l i d e n e a m i n o ) p y r i d i n e  y i e l d e d  2 , 6 - d i a m i n o -  
p y r i d i n e  and  p r o d u c t  IV,  w h i l e  c o m p l e t e  h y d r o l y s i s  gave  
the  s a m e  2 , 6 - d i a m i n o p y r i d i n e  and  p h t h a l i e  a c i d .  P r o d u c t  
IV w a s  a l s o  o b t a i n e d  b y  h e a t i n g  i m i n o o x o i s o i n d o l i n e  
( i m i n o p h t h a l i m i d e )  w i t h  h y d r a z i n e  h y d r o c h l o r i d e .  I t s  
h y d r o l y s i s  w i th  25% h y d r o c h l o r i c  ac id  gave  p h t h a l i c  
ac id .  
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The  IR s p e c t r u m  of t he  h e t e r o c y c l i c  c o m p o u n d  
c o n s i s t i n g  of two i s o i n d o l e  r e s i d u e s  and  one  p y r i d i n e  
r e s i d u e  c o n t a i n e d  an  a b s o r p t i o n  b a n d  a t  3430 c m  -~, 
c h a r a c t e r i s t i c  f o r  t h e  s t r e t c h i n g  v i b r a t i o n s  of the  
i m i n o  g r o u p  [2]. T h e  a b s o r p t i o n  b a n d  a t  3290 c m  - I  
found  in 2 , 6 - d i ( l ' - i m i n o i s o i n d o l i n - 3 - y l i n d e n e a m i n o ) -  
p y r i d i n e  m u s t  a l s o  b e  a s c r i b e d  to t he  s t r e t c h i n g  
v i b r a t i o n s  of t h e  i m i n o  g r o u p ,  s i n c e  t h e r e  i s  no  
s u p p l e m e n t a r y  a b s o r p t i o n b a n d  c l o s e  to 1650 c m  -1 
due  to  t he  d e f o r m a t i o n  v i b r a t i o n s  of  NH 2 g r o u p s .  T h e  
a b s o r p t i o n  b a n d  at  3430 c m  -1 m u s t  be  a s c r i b e d  to the  

s t r e t c h i n g  v i b r a t i o n s  of t he  i m i n o  g roup .  M o r e o v e r ,  
on ly  in the  IR s p e c t r u m  of  t he  h e t e r o c y c l i c  c o m p o u n d  
a r e  t h e r e  s t r o n g  a b s o r p t i o n  b a n d s  at  1605 and  625 c m  -1 

t h a t  c a n  be  a s c r i b e d  to t he  s t r e t c h i n g  v i b r a t i o n s  of  a n  
N - - N  g r o u p  [3]. 

T h e  p r e s e n c e  of s u b s t i t u e n t s  in  the  b e n z e n e  r e s i d u e  
of t he  h e t e r o c y c l i c  c o m p o u n d s  d i s p l a c e s  the  a b s o r p t i o n  

m a x i m u m  t o w a r d s  t he  l o n g - w a v e  r e g i o n  of t he  s p e c t r u m .  

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

"5, 21:8,13- Diimino- J.5,19-methino- (or -nitrilo-) -6, 7,14. 20- 
tetraazadibenzo[d, o]cycloheptadecyne~" (III) [3, 10:19, 24- Diimino- 
12,16-methino-(or -nitrilo-)-l,  2,11,17-tetraazadibenzo[d, o]cyclo- 
heptadeca-2, 4,10,13, 15, 17, 19, 25-octaene]. A solution of 0.01 mole 
of the appropriate di(l'-iminoisoindolin-3'-ylideneamino)aryl and 
0.015 mole of hydrazine hydrochloride in 50 ml of dimethylformamide 
was heated in the boiling water bath for 8-10 hr and cooled, after 
which the contents of the flask were poured into 200 ml of water and 
15-20 ml of 24% ammonia added. The precipitate that deposited was 
filtered off, and washed first with water and then with hot ethanoluntil 
the melting point was constant (table). For this purpose, the precipi- 
tate was boiled with 20-30 ml of ethanol for 3 rain and the mixture 
was filtered hot. The operation was repeated three to five times. The 
macrocyclic compounds III obtained were red, had high meltingpoints, 
and were insoluble in water, ether, acetone, benzene and its homo- 
logs, and carbon tetrachloride. They dissolved in benzyl alcohol, 
chlorobenzene, nitrobenzene, and dimethylformamide. They were 
stable to the action of alkalis, to sulfuric and hydrochloric acids in 
the cold, and to acetic acid on heating. They dissolved in concen- 
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5, 21 : 8, 13-Diimino- 15, 19-methino- (or -nitrilo-) -6, 7, 14, 20- 
tetraazadibenzo[d, o]- cyclopentadecynes (IIIa-d). 
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330--333 445 C22Hi4N6"2H20 
342--345 ] 470 ] C231-116N6 �9 2H20 
334--336 475 CnH~zN6CI..2H20 

336--337 ] 485 CaH,3N7- 2H20 

Found, % 

C H N CI C H 

63.3 4.5 21.1 - -  65.9 4.5 

670 48120  - 1665 47 
60,2 3,9 19.9 8.0 61.4 4.0 

62,9 4. l 24.4 - - / 62 .8  4.3 i i 

Calculated, % 

N 

21.2 
21.4 
19,4 

24,4 

cl .'~ >. 

- -  46 

40 

8.2 40 

--  40 

trated sulfuric acid in the cold. When their acid solution was diluted 
with water, they precipitated in unchanged form. On being heated 
with sulfuric and hydrochloric acids, theyhydrolyzed to the correspond- 
ing amines and phthalic acid. 

Hydrol)~is of compounds III. A mixture of 1 mM of a compound 
III and 10 ml  of 25% hydrochloric acid was boiled until the dark red 
color had disappeared. When the solution was cooled with ice, color- 
less crystals of phthalic acid deposited (1.5-1.8 raM, mp 198" C). The 
filtrate was neutralized with caustic soda, and the aromatic diarnine 
was extracted with ether. Elimination of the ether yielded 0.9 mM of 
2, 6-diaminopyridine and 6.8 mM of m-phenylenediamine or 0.9 mM 
of 4-m-toluylenediamine,  with melting points close to those given in 
the literature. 

i ,  l"-Azinodi(isoindolin-3-one) (IV). A mixture of 2.92 g (0.02 
mole) of iminooxoindoline and 1.05 g (0.0t mole, ~ of hydrazine hydro- 
chloride in 50 ml of dimethylformamide was heated in the boiling water 
bath for 6 hr and cooled, after which the reaction mixture was poured 
into water and the precipitate that deposited was filtered off and was 
washed with water and ethanol. Yield 2.3 G (80%), mp 324-325* C 

(from dioxane). Found, %: C 65.9; H3.49; N 19.14; tool. wt. 283 (Rest). 
Calculated for (C16HIoN4Oz), %: C 66.2; H 3.45; N 19.3; mol. wt. 290. 

The absorption spectra in the visible region were taken on anSFD-1 
instrument in dimethylformamide and the IR spectra on a UR-10 in- 
strument with LiF and NaC1 prisms in the form of tablets withpotassium 
bromide. 
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