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II.* SYNTHESIS AND PROPERTIES OF 3-SUBSTITUTED 1,2,4-TRIAZACARBAZOLES 

V. S. D m i t r u k h a  a n d  P.  S. P e l ' k i s  UDC 547.759.3'873.07 

A method was worked out for the preparat ion of isatin a - s e m i c a r b a z o n e ,  the s tar t ing ma te -  
r ial  for the synthesis of 3 -hydroxy- l ,2 ,4 - t r i azaca rbazo les ,  and the s t ruc ture  of the lat ter  
was refined. Nucleophilic exchange of 3 - ch lo ro - l , 2 ,4 - t r i a zaca rbazo le  (which was obtained 
for the f i rs t  time) with amines,  hydrazines,  and arylhydrazines  was studied. 

In a continuation of our r e sea rch  [1] involving a study of the proper t ies  of 1 ,2 ,4- t r iazacarbazole  
derivatives,  we have investigated the s t ruc ture  of the recently obtained 3 -hydroxy- l , 2 ,4 - t r i azaca rbazo le  
(I) [2] and have synthesized a number  of new 3-substi tuted 1 ,2 ,4- t r iazacarbazoles ,  which are  of interest  
as possible physiologically active substances .  

The IR spectrum of I does not contain absorption bands at 1625-1800 cm -1 (CO) but does contain 
broadened absorption bands at 2600-3200 cm -1, which should pertain to the absorption of OH and NH groups 
bonded by in termolecular  hydrogen bonds [3]. 

In contras t  to the thio analog, which readily forms a hydrazone under s imi lar  conditions [1], I does 
not undergo react ion with hydrazine hydrate.  It dissolves in aqueous sodium hydroxide solutions to form 
a sodium salt (II) and reacts  with phosphorus oxychloride to give 3 -ch lo ro - l , 2 ,4 - t r i a zaca rbazo le  (III). 

On the basis of these results ,  of the two possible tautomeric  f r o m s  (Ia and Ib), the hydroxy form Ia 
should be adopted for I. 
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3-Ch lo ro - l , 2 ,4 - t r i azaca rbazo le  is of interest  as a s tar t ing mate r ia l  for the synthesis of new 3-sub-  
stituted derivatives of 1 ,2 ,4- t r iazacarbazole .  As should have been expected in conformity with the a r o m a -  
tic s t ruc ture  of IH, the halogen atom is less labile than in aliphatic compounds: it is not saponified by 
water  on refluxing in aqueous dioxane solution for 10 h, and an amine residue does not exchange with the 
chlorine atom at t empera tures  below 100 ~ nor  is it substituted by CN and N 3 groups under the conditions 
general ly used. However, nucleophilic substitution does occur  above 100 ~ with aliphatic, aromat ic ,  and 
alicyclic amines,  hydrazine,  and arylhydrazines .  When III is. refluxed in sodium hydroxide solution it is 
saponified to I. The data on the compounds obtained a re  presented in Table 1. 

We have developed a simple method for the preparat ion of isatin ~ - s emica rbazone  (XI), the s tar t ing 
mate r ia l  for the preparat ion of I, by react ion of the O-methyl ether of isatin [4] with semicarbaz ide  hydro-  
chloride in the presence  of an equimolecular  amount of sodium acetate. The methods for the preparat ion 

* See [11 for communication I. 
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T A B L E  I. 3 - S u b s t i t u t e d  1 , 2 , 4 - T r i a z a c a r b a z o l e s  

Corn - 
pound 

II 
1II 
IV 

V 

VI 

VII 

VIII 

IX 
X 

Mp, ~ (crystallization 
solvent) 

>330 
294--296 
272--273 

(isobutyl alcohol) 
260--261 

(isobutyl alcohol) 
234--235 

(dioxane) 
290--292 

(dioxane) 
210--211 

(acetone - water. 1: 1) 
253--254 
256--257 

(nitrobenzene) 

Empirical 
formula found 

CgHsN4NaO 26,5 
CoHsCIN4* 26,9 
C]sHnNs 26,5 

CI6Hla.NsO 23,7 

Clfl-IiiNsO 30,3 

CI3HI3NsO 26,8 

CI4HIsN~ 27,4 

CDH+N~ 41,7 
CtsHI2N6 29,9 

N. % 

calc. 

26,9 
27,4 
26,8 

24,0 

30,6 

27,4 

27,7 

4t,6 
30.4 

Yield, 
% 

93 
52 
90 

91 

92 

81 

68 

75 
90 

* F o u n d :  C1 16.9%. C a l c u l a t e d :  C1 17.4%. 
of  XI d e s c r i b e d  in [5, 6] i nc lude  m u l t i s t e p  s y n t h e s e s  of  i s a t i n  a~-anil  o r  i s a t i n  o.~-imide, f r om which  XI a r e  
o b t a i n e d  by t r a n s h y d r a z i n a t i o n  r e a c t i o n s .  

H It It 
I II 

1 NNaOHIIPOCI ~ 

~N/IN[ NH2R YN"c--cI NH~Ar 
~_/4~.N,J ~N~ N ~/~N/J~. N !N~ 

H H H 
Vl ~ Ill - - ~  ~ IV, Y 

H H 
IX, X VII, VIII 

IV Ar=C6Hs', V Ar=C6H4OCH3-0; Vl R=CH2CH2OH; VII X=O; VIII X=CH2; IX R=H; X R=C6tl 5 

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

Sodium Sal t  of 3 - H y d r o x y - l , 2 , 4 - t r i a z a c a r b a z o l e  (1I). A 1-g s a m p l e  of  I was  d i s s o l v e d  in 54 m l  of 
bo i l ing  0.1 N s o d i u m  h y d r o x i d e  so lu t ion ,  and the  s o l u t i o n  was  r e f l u x e d  fo r  10 ra in .  The  w a t e r  was  e v a p o -  
r a t e d ,  and the  r e s i d u e  was  d i s s o l v e d  in bo i l ing  e thano l .  The  e thano l  so lu t i on  was  f i l t e r e d ,  and the  s a l t  was  
p r e c i p i t a t e d  by the  a d d i t i o n  of e t h e r  to g ive  a ye l low,  c r y s t a l l i n e  s u b s t a n c e  tha t  was s o l u b l e  in w a t e r ,  
s l i g h t l y  s o l u b l e  in a l coho l ,  and i n s o l u b l e  in e t h e r ,  t e t r a h y d r o f u r a n ,  d ioxane ,  and b e n z e n e .  

3 - C h l o r o - l , 2 , 4 - t r i a z a c a r b a z o l e  (HI). A t o t a l  of 20 m l  of  p h o s p h o r u s  o x y c h l o r i d e  was  added  to 10 g 
of  I ,  3 m l  of  d r y  t r i e t h y l a m i n e  was  added  to t he  m i x t u r e ,  and the  r e s u l t i n g  m i x t u r e  was  h e a t e d  to  the  bo i l ing  
po in t  on an o i l  ba th  and r e f l u x e d  fo r  45 ra in .  The  m i x t u r e  was  coo led ,  and 200 g of i ce  was  added  to it wi th  
s t i r r i n g .  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  un t i l  i t  gave  a n e u t r a l  r e a c t i o n ,  and 
d r i e d .  Compound  III  was  e x t r a c t e d  f r o m  the  p r e c i p i t a t e  wi th  a l a r g e  amount  of  t e t r a h y d r o f u r a n  and c h r o -  
m a t o g r a p h e d  with  a c o l u m n  f i l l e d  wi th  a n a l y t i c a l  g r a d e  a l u m i n u m  ox ide .  The  he igh t  of  t he  a l u m i n u m  oxide  
l a y e r  was  40 r a m ,  and the  d i a m e t e r  was  20 r am.  The  e l u a t e  was  v a c u u m - d i s t i l l e d  to a v o l u m e  of  20 m l ,  and 
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  e t h e r ,  and d r i e d .  The  r e a c t i o n  p r o d u c t  was  
a ye l low,  c r y s t a l l i n e  s u b s t a n c e  tha t  was  s u f f i c i e n t l y  p u r e  f o r  a n a l y s i s  and f u r t h e r  s tudy  and had  m p  294-  
296 ~ (rap 298-299 ~ f r o m  aqueous  d ioxane) .  The  p r o d u c t  was  s o l u b l e  in p y r i d i n e ,  d i m e t h y l f o r m a m i d e ,  d i -  
oxane  and t e t r a h y d r o f u r a n ,  s l i g h t l y  s o l u b l e  in a l c o h o l  and e t h e r ,  and i n s o l u b l e  in benzene ,  c h l o r o f o r m ,  and 
w a t e r .  

H y d r o l y s i s  of 3 - C h l o r o - l , 2 , 4 - t r i a z a c a r b a z o l e .  A 1-g s a m p l e  of  III  was  d i s s o l v e d  in 150 m l  of  1 N 
aqueous  s o d i u m  h y d r o x i d e  so lu t ion ,  and the  s o l u t i o n  was  r e f l u x e d  fo r  7 h on a w a t e r  ba th .  The  s o l u t i o n  was  
f i l t e r e d  and n e u t r a l i z e d  wi th  c o n c e n t r a t e d  h y d r o c h l o r i c  a c i d  (at the  end wi th  a c e t i c  ac id) ,  and 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  w a t e r  un t i l  i t  gave  a n e u t r a l  r e a c t i o n ,  and d r i e d .  The  
p r o d u c t  m e l t e d  above  330 ~ and,  a c c o r d i n g  to i t s  II t  s p e c t r u m ,  was  i d e n t i c a l  to I.  
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Reaction of III with Amines.  A mixture of 1 g of IH and a 10-fold amount (by weight) of amine was 
heated on an oil bath at 150-160 ~ for 6 h. The hot solution was filtered, cooled, and t reated with a sixfold 
amount of water  (in the preparat ion of VI-VIII) or  ether (in the preparat ion of IV and V). The result ing 
precipi tate  was removed by filtration, washed With water,  dried, and crys ta l l ized f rom a suitable solvent. 
Compounds IV-VIII are  yellow, crysta l l ine  substances that are  soluble in alcohol, acetone, dioxane, and 
te t rahydrofuran,  and slightly soluble in ether  and benzene (except for VIII, which was readily soluble in 
these solvents). 

Reaction of III with Hydrazine Hydrate and Phenylhydrazine.  A mixture of 1 g of III and a 10-fold 
amount (by weight) of the appropriate  hydrazine was refluaxed on an oil bath for 2 h (in the preparat ion of 
IX) or  heated at a bath tempera ture  of 150-160 ~ for  6 h (in the preparat ion of X). The mixture was cooled, 
and the result ing precipi tate  was removed by filtration, washed with water (IX) or  ether  (X), dried, and 
crystal l ized.  Compounds IX and X are  yellow, crysta l l ine  substances that are  soluble in dimethylformamide,  
pyridine, and nitrobenzene, slightly soluble in alcohol, dioxane, and te t rahydrofuran,  and insoluble in ben- 
zene, ether,  and chloroform. 

Isatin ~-Semicarbazone  (XI). This compound was obtained in 86.5% yield via a method s imi la r  to 
that used to prepare  isatin ~- th iosemicarbazone  [1]. The IR spectrum of KBr pellets of [ was recorded 
with a UR-20 speetrophotometer .  

1. 
2. 
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