
LETTERS TO THE EDITOR 

C Y C L I Z A T I O N  OF 2 - I N D O Y L H Y D R A Z O N E S  

TO D I H Y D R O P Y R R O L O [ 3 , 4 - b ] I N D O L E  D E R I V A T I V E S  

AND T H E I R  I S O M E R I Z A T I O N  TO P Y R I D A Z I N O [ 4 , 5 - b ] I N D O L E S  

N. A. K o g a n  a n d  M. I .  V l a s o v a  UDC 547.756'743.1 '745.852.2:542.952.1:  
541.67 : 543.422.4.6 

When 2-indoylhydrazones of aromat ic  aldehydes are  heated at 120~ for 3-5 man in amyl a lcohol  
saturated with HCI, they cyclize to give 1-a ry l -2-amino- l ,2 -d ihydropyr ro lo[3 ,4-b] indol~3-ones  (I-VI) (see 
Table 1) in 60-85% yields. 

In contras t  to the start ing hydrazones,  I-VI do not undergo acid and alkaline hydrolysis  with c leav-  
age of an aldehyde. Their  IR spec t ra  show the presence  of a 3-amino group (a narrow band at 3350 cm-1). 
Also in contras t  to the s tar t ing hydrazones,  the PMR spect ra  of I -VI contain a singlet at 5.4 ppm due to a 
proton in the 1-position. The exocyclic position of the amino group in I-VI is confirmed by the reaction 
with aldehydes, which gives hydrazones XI. All I -VI  have kmax 298-302 nm(e 1.6" 104). 

When I-VI a re  heated above 50 ~ in ethanol or  amyl alcohol, they i somer ize  to 1 - a r y l - l , 2 , 3 , 4 - t e t r a -  
hydropyridazino[4,5-b] indol-4-ones (VII-X) (see Table 1). Bases  I-VI are  i somer ized  only at t e m p e r a -  
tures  above 80 ~ and when l l > p H > 2 .  The rate of i someriza t ion of bases I-VI to VII-X follows a f i r s t -  
o rder  equation. On t rea tment  with POC13, VII is converted into the 4-chloro derivative (XIII). The IR 
spect ra  of VII-X do not contain the absorption of a f ree  NH 2 group. Compounds VII-X have kmax at 255- 
260 rim. 

The reduction of I and VII with Raney nickel gives the amide of 3-benzyl indole-2-earboxyl ic  acid 
(XIV): Trea tment  of hydrazone XI under the same conditions gives the N-unsubsti tuted d ihydropyrro lo-  
[3,4-b]indol-3-one (XII). 
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TABLE 1. Characterist ics  of the Compounds Obtained 

Com- 
pound 

I 
II 

Ill 
IV 
V 

VI 
VII 

VIII 
IX 
X 

XI 
XII 

XIII 
XIV 

H 
p-CHa 

p-OCH3 
p-Cl 
o-el 

p-OH, m-OCH3 
H 

p-CHa 
p-OCH3 

p-C1 
H 
H 
H 
H 

Mp, 
"C 

250 
242 
218 
238 
290 
265 

3209222 

} 188 

Empirical 
formula 

CI6HI~N30 
CITHmN30 
CITH,5.N30~ 
CI6HmCIN~O 
C~6H~2CI'N30 
C~7H~5'N30~ 
C16HI~N30 
C,7H~N30 
CITHmN~O~ 
C16HI~CINsO 
C23HITN30 
Ci6HI~N20 
CI~HmCIN3 
C16HI4N20 

Found, ~ ~ 

C H N C H 

72,8 5,0 [6,0 73,0 4,9 
73,6 5,3 15,0 73,6 5,4 
69,5 5,2 14,2 69,6 5,1 
64,4 4,0 14,1 64,5 4,0 
64,3 4,0 14,1 64,5 4,0 
65,9 4,8 i3,5 66,0 4,8 
73,2 4,8 15,6 73,0 4,9 
73,5 5,0 15,1 73,6 5,4 
69,1 5,3 14,3 69,6 5,1 
64,6 4,4 14,0 64,5 4,0 
78,7 4,9 11,9 78,6 4,8 
77,6 4,8 11,3 77,4 4,8 
68,6 4,2 14,8 68,2 4,3 
76,8 5,7 ll,1 76,8 5,6 

talc., ~o 

16,0 
15,2 
14,3 
14,1 
14,1 
13,6 
16,0 
15,2 
14,3 
14,1 
12,0 
ll,3 
14,9 
ll,2 

Yield, 

60 
85 
70 
65 
65 
70 
70 
90 
80 
65 
60 
74 
65 
68 

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

1 - P h e n y l - 2 - a m i n o - l , 2 - d i h y d r o p y r r o l o [ 3 , 4 - b ] i n d o l - 3 - o n e  H y d r o c h l o r i d e  (I). A s t r e a m  of  H C l  w a s  

p a s s e d  t h r o u g h  0.5 g (1.9 m m o l e )  o f  b e n z a l d e h y d e  2 - i n d o y l h y d r a z o n e  i n  5 m I  of  a m y l  a l c o h o l  a t  120 ~ f o r  

3 ra in .  T h e  h y d r a z o n e  d i s s o l v e d ,  a n d  I b e g a n  to  p r e c i p i t a t e .  B a s e  I w a s  i s o l a t e d  by t r e a t m e n t  of  an  a q u e -  
ous  s u s p e n s i o n  of  i t  w i t h  p y r i d i n e .  

1 - P h e n y l - l , 2 - d i h y d r o p y r i d a z i n o [ 4 , 5 - b ] i n d o l - 4 - o n e  (VII). A 0.5 g (1.6 m m o l e )  s a m p l e  of  I in  20 m l  
of  a m y l  a l c o h o l  w a s  r e f l u x e d  f o r  2 h. T h e  m i x t u r e  w a s  t h e n  c o o l e d  t o  p r e c i p i t a t e  VI I ,  w h i c h  w a s  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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