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A method was developed for the preparat ion of isatin 2- th iosemicarbazone free of admixed 
3 - i somer .  The method made it possible to shorten the t ime required for  it to cyelize to 3- 
mercapto- l ,2 ,4 - t r iaz ino[6 ,5-b] indole  f rom 9 h to 30 rain. New 1,2,4-tr iazino[6,5-b]indole 
derivat ives were obtained. 

Many compounds of the 1,2,4-tr iazino[5,6-b]indole ser ies  have high physiological  activity [1-3]. In 
this connection, it seemed of in teres t  to synthesize a number  of new derivatives of the little studied iso-  
mer i c  he terocycl ic  1,2,4-tr iazino[6,5-b]indole sys tem [4]. 

We obtained isatin 2- th iosemicarbazone  (I), the s tar t ing mate r ia l  for the synthesis of 3 -mercap to -  
1,2,4-tr iazino[6,5-b]indole (I-i) [4], in pure form by reaction of the O-methyl  ether  of isatin with th iosemi -  
carbazide in the cold, which made it possible to c a r r y  out the cyclizat ion of I in refluxing alkaline solution 
in 30 rain instead of heating at 50 o for  9 h [4]. 
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The synthesis of the new 1,2,4-tr iazino[6,5-b]indole derivat ives (III-X) is presented in the scheme 
below: 
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Data on the compounds obtained are  presented in Table 1. 

EXPERIMENTAL 

Isatin 2-Thiosemicarbazone (I). A saturated aqueous solution of an equimolecular amount of thio- 

semicarbazide was addedto a solution of the O-methyl ether of isatin in benzene, obtained by the method 
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T A B L E  1. 1 , 2 , 4 - T r i a z i n o [ 6 , 5 - b ] i n d o l e  D e r i v a t i v e s  

Corn- Mp, "C (crystallization 
pound Isolvent) 

II! 

IV 

V 
VI 

Via 

VII 

VIII 

IX 

X 

913--214 
(ethanol) 

290 -~9,2 
(DMF - ethanol * ) 

>2g!l darkens, 
>330 

(water - methanol) 
>250 darkens, 
>330 

1 Naque. HCI 
>300 darkens, 
>'330 
(nitrobenzene) 
5,250 darkens, 
>a30 

(water - methanol) 
>230 darkens. 
>3~30 

(DMF - water) } 
>G30 

(DMF - water) 

Empirical 
formula 

C,~HsN4S 

C~3HtoN402S 

C9}I8N6 
C,~H,~N6 

CId{~2N6 �9 HCI ~f 

CldlnNTO~ 

C16HtaNTS 

C,6H,2BrNTS 

C~6H,=NaO2S 

found 

25,5 

20,3 

41,9 
28,8 

25,5 

29,1 

98,1 

23,2 

2,8,3 

N. % 

calc. 

2'5,9 

19,9 

4.1,5 
29,2 

25,9 

29,4 

27,9 

23,0 

28,6 

Yield,~e 

65 

85 

72 
95 

~3 

96 

85 

75 

8o 

* D M F  i s  d i m e t h y l f o r m a m i d e .  
SFound:  C1 11.4%. C a l c u l a t e d :  C1 10.9%. 

in [5], and the  m i x t u r e  was  s h a k e n  v i g o r o u s l y  in a s e p a r a t o r y  funnel  fo r  10 ra in .  The  r e s u l t i n g  p r e c i p i t a t e  
was  r e m o v e d  by f i l t r a t i o n ,  w a s h e d  wi th  w a t e r  and a l coho l ,  and d r i e d  to g ive  70% of a p r o d u c t  wi th  mp  218- 
219 ~ ( f rom aqueous  e thanol)  (rap 222 ~ [4], 216-217 ~ [6]). Found:  N 25.5%. CgHsN4OS. C a l c u l a t e d :  N 25.4%. 

3 - M e r c a p t o - l , 2 , 4 - t r i a z i n o [ 6 , 5 - b ] i n d o l e  (II). A 10-g  s a m p l e  of I was  d i s s o l v e d  by hea t ing  in 150 m l  
of 1 N sod ium h y d r o x i d e  so lu t ion ,  and the  so lu t i on  was  r e f l u x e d  fo r  30 ra in .  The  hot  so lu t i on  was  f i l t e r e d ,  
coo l ed  to r o o m  t e m p e r a t u r e ,  and a c i d i f i e d  with  c o n c e n t r a t e d  h y d r o c h l o r i c  ac id .  The  p r e c i p i t a t e  was  r e -  
m o v e d  by f i l t r a t i o n ,  w a s h e d  with  bo i l ing  w a t e r ,  and d r i e d  at  105 ~ to  g ive  87-90% of  d a r k - r e d  c r y s t a l s  tha t  
m e l t e d  above  330 ~ ( f rom d i m e t h y l f o r m a m i d e ) .  Found: C 53.5; H 3.0; S 15.7%. CgH~N4S. C a l c u l a t e d :  C 
53.5; H 3.0; S 15.9%. 

The  IR s p e c t r u m  of  the  compound  did not  c o n t a i n  the  c a r b o n y l  and a m i n o  g roup  a b s o r p t i o n  bands  
o b s e r v e d  in the  s p e c t r u m  of  I at  1690 and 3450 cm-1 ,  r e s p e c t i v e l y .  

3 - M e t h y l t h i o - l , 2 , 4 - t r i a z i n o [ 6 , 5 - b ] i n d o l e  (IID. Th i s  compound  was  ob ta ined  v i a  a m e t h o d  s i m i l a r  to  
tha t  u s e d  to p r e p a r e  3 - m e t h y l t h i o - l , 2 , 4 - t r i a z i n o [ 5 , 6 - b ] i n d o l e  [7]. 

2 , 9 - D i a c e t y l - 3 - t h i o k e t o - 2 , 3 - d i h y d r o - l , 2 , 4 - t r i a z i n o [ 6 , 5 - b ] i n d o l e  (IV). Th i s  compound  was  ob ta ined  
b y  r e f lux ing  II wi th  e x c e s s  a c e t i c  a n h y d r i d e  fo r  20 ra in .  The  r e a c t i o n  m i x t u r e  was  c o o l e d  and d i lu t ed  with  
w a t e r ,  and the  p r e c i p i t a t e  was  r e m o v e d  by f i l t r a t i o n ,  w a s h e d  with  w a t e r ,  and d r i e d .  

3 - H y d r a z i n o - l , 2 , 4 - t r i a z i n o [ 6 , 5 - b ] i n d o l e  (V). A so lu t i on  of  4 g of  II in 40 m l  of  h y d r a z i n e  h y d r a t e  
(99.5%) was  r e f l u x e d  on an o i l  ba th  un t i l  h y d r o g e n  su l f i de  evo lu t ion  c e a s e d  (~2 h), and  the  hot  m i x t u r e  was  
f i l t e r e d .  The  m i x t u r e  was  a l l owed  to s t a n d  fo r  2 h, and the  long ye l low n e e d l e s  t ha t  f o r m e d  w e r e  r e m o v e d  
by  f i l t r a t i o n ,  w a s h e d  with  w a t e r ,  and d r i e d  in vaeuo  o v e r  c a l c i u m  c h l o r i d e  at  r o o m  t e m p e r a t u r e  to c o n s t a n t  
we igh t .  The  p r o d u c t  was  so lub l e  in n i t r o b e n z e n e ,  d i m e t h y l f o r m a m i d e ,  and hot  a c e t i c  ac id ,  s l i g h t l y  so lub l e  
in a l coho l  and d ioxane ,  and i n so lub l e  in b e n z e n e .  

3 - B e n z y l i d e n e h y d r a z i n o - l , 2 , 4 - t r i a z i n o [ 6 , 5 - b ] i n d o l e  (VI). A s u s p e n s i o n  of e q u i m o l e e u l a r  amoun t s  of 
V and b e n z a l d e h y d e  in e thano l  was  r e f l u x e d  on a w a t e r  ba th  fo r  2 h. The  r e s u l t i n g  p r e c i p i t a t e  was  r e m o v e d  
by  f i l t r a t i o n ,  w a s h e d  with  a l coho l ,  and d r i e d .  The  r e a c t i o n  was  m a r k e d l y  a c c e l e r a t e d  in the  p r e s e n c e  of 
h y d r o c h l o r i c  ac id ,  and,  fo r  e x a m p l e ,  in the  c a s e  of  the  p r e p a r a t i o n  of  VI, the  r e a c t i o n  was  c o m p l e t e  in 10 
ra in .  Compound  VI was  i s o l a t e d  as  the  h y d r o c h l o r i d e  (Via), wh ich  was  r e a d i l y  h y d r o l y z e d  in aqueous  s o l -  
ven t s .  

3 - ( p - N i t r o b e n z y l i d e n e h y d r a z i n o ) : l , 2 , 4 - t r i a z i n o [ 6 , 5 - b ] i n d o l e  (VII). Th i s  compound  was  ob ta ined  by  a 
m e t h o d  s i m i l a r  to tha t  u s e d  to  p r e p a r e  VI. Compounds  VI and VII a r e  c r y s t a l l i n e  s u b s t a n c e s  tha t  a r e  s o l -  
ub le  in d i m e t h y l f o r m a m i d e ,  a c e t i c  ac id ,  p y r i d i n e ,  and d ioxane ,  s l i g h t l y  s o l u b l e  in a l coho l ,  and i n so lub l e  in 
w a t e r ,  b e n z e n e ,  and c h l o r o f o r m .  Compound  VI is  ye l low,  whi le  VII is  b rown .  
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3-4 ' -PhenyRh iosemica rbaz ido - l , 2 , 4 - t r i a z ino [6 ,5 -b ] indo l e  (VIII). A suspension of equimolecu la r  
amounts of V and phenyl i sothiocyanate  in absolute  ethanol was refluxed on a wa te r  bath for  4 h. The p r e -  
cipi tate  was removed  by f i l t rat ion,  washed with a smal l  amount of alcohol, and dried.  

3 -4 ' - (p -Bromopheny l ) t h io semica rbaz ido - l , 2 ,4 - t r i a z ino [6 ,5 -b ] indo le  (IX) and 3 - 4 ' - ( m - N i t r o p h e n y l ) -  
t h io semica rbaz ido - l , 2 ,4 - t r i az ino [6 ,5 -b ] indo le  (X). These  compounds were  obtained via a method s i m i l a r  
to that used to p r e p a r e  VIII. Compounds VIII -X a re  yellow, c rys ta l l ine  subs tances  that a r e  soluble in di-  
me thy l fo rmamide ,  acet ic  acid, and dioxane, s l ightly soluble in alcohol,  and insoluble in water ,  e ther ,  and 
benzene.  

The IR s pec t r a  of po tass ium bromide  pel le ts  of I and II were  r eco rded  with a UR-20 spec t ropho tom-  
e te r .  
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