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Ei ther  t r iazolones  or  C-aminot r iazo les  - or  both - are formed in the thermal condensation 
of carbamidoamidrazones ,  depending on their  s t ructure .  

We have previously reported the synthesis  of carbamidoimino es te r s  and earbamidoamidrazones  [1, 2]. 
The present  paper  is devoted to the study of some t ransformat ions  of carbamidoamidrazones  that lead to 
the format ion of t r iazole  and tr iazolone derivat ives.  

The star t ing carbamidoamidrazones  (I-VI, Table 1) were synthesized by the react ion of carbamido-  
imino e s t e r s  with hydrazine, methylhydrazine,  and phenylhydrazine.  Heat t reatment  of the carbamido-  
amidrazones  leads to in t ramolecular  condensation which only give, in a number  of cases,  t r iazole deriva-  
tives. Thus, when N"-phenylca rbamido-N ' -methy lace tamidrazone  (III) is heated, it cycl izes  with splitting 
out of water  to give 1 ,5 -d imethy l -3 -an i l ino- l ,2 ,4 - t r i azo le  (VIII). Similar condensation on heat t reatment  
of 1,6-bis (N ' -methylace tamidrazono-N"-carbamido)hexane  (V) gives N, N'-bis  (1, 5-dimethyl-  1, 2 ,4- t r iazol -  
3-yl)hexamethylenediamine (X), while N"-f l -naphthylcarbamido-N-phenylacetamidrazone (IV)gives 1-phe- 
nyl -3-methyl -5- f i -naphthylamino-  1,2,4- tr iazole  (IX). 
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The in t ramoleeular  cycl izat ion of N"-phenylcarbamidoacetamidrazone (I) proceeds in two directions 
to give 3 -me thy l - l , 2 , 4 - t r i a zo l -5 -one  (XI) and 3 -methy l -5 -an i l ino- l ,2 ,4 - t r i azo le  (VII). In both cases,  the 
react ion proceeds  through a step involving the format ion of an intermediate with the following s t ructure :  
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Depending on the cha rac t e r  of the substituents attached to the nitrogen atoms, e i ther  water  or  aniline 
splits out to give, respectively,  a t r iazole or  a t r iazolone.  

The format ion of only t r iazolone derivat ives is observed in the thermal  condensation of some carb-  
amidoamidrazones .  Thus, when we heated amidrazone II we were unable to isolate a t r iazole  derivative 
but obtained 1 -pheny l -3 -me thy l - l , 2 ,4 - t r i a zo l -3 -one  (XII) in 70% yield. The s imi lar  cycl izat ion of 1,4- 
bis (N"-phenylcarbamido-N-phenylamidrazone)butane (VI) gives 1,4-bis (1 -pheny l -5 -hydroxy- l ,2 ,4 - t r i azo l -  
3-yl)butane (XIII). 

The s t ruc ture  and composit ion of the compounds obtained in this study are confirmed by the results  
of e lementary  anal3~sis and the IR spect ra .  The spec t ra  of C-aminot r iazoles  VII-X contain absorpt ionbands 
of an NH bond at 3310 cm -1 and of a C =N bond at 1610-1660 cm -1, but C = 0  vibrations are absent. The IR 
spec t ra  of t r iazolones XI-XIII contain absorpt ion bands of the s tretching vibrations of NH groups (3050- 
3200 cm-1), C = 0  (1708-1740 cm-1), and C =N groups (1600-1610 cm-I) .  
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jz~NCONHR' 
"TABLE 1. Carbamidoamidrazones ~--c~.~R,,Nn~,,, 

C o r n  - 

pound R' R" . 

mp, ~C Empirical 
(from formula 

R'" aloo- I 
hol) I 

Found, qo Calc., % I ~- 

I* cHa C6Hs H 
II1". CHa C6Hs I H 

I11 IVv cHaCHa cC:o~7. CHHa 

VI 

*With  mp 172 ~ [1]. 
?With  mp 147-148 ~ [1]. 

H 172 CgH~2N40 
6H5 148 C15Hm,N40 

96 CIoH14N40 
C6t{~ 190 C19HIs,N40 

130 C14H~oN802 
140 Ca2Ha4N802 

56,36,628,856,16,329,2 88 
67,8] 6,1 20,3 67,3 6,012'0,81 63 
58,0 t 6,5 27,1 58,3 6,8 27,2 70 
71,7] 5,5 17,8 71,8 5,7 ] 17,61 75 
49,1 8,4 32,3 49,4 8,8 32,8 82 
68,5 6,4 19,9 68,1 6,1 19,9 84 

T A B L E  2. C - A m i n o t r i a z o l e s  and T r i a z o l o n e s  

G o r e  - 
pound 

rap; ~ 
(from Empirical 
alcohol) mrmula 

VII 212 CgH,oN4 
VIII 120 CloHI~N4 

IX 280 CI~H,r 
X 164 C,4H~N8 

XI* 223 %HsNaO 
XlI I" 152 CgHQNaO 

XlII 270 C2oH2oN~02 

*With  nap 243 ~ [4]. 
?With  nap 163-164 ~ [5]. 

Found, % 
C H ], N 

62,2 5,7 31,2 
63,4 6,5 29,7 
76,2 5,3 18,3 
54,9 8,3 36,2 
36,4 4,9 41,6 
61,8 5,1 24,0 
63,5 5,3 22,7 

- Calc.. % 
C H N 

62,1 5,7 32,2 
63,8 6,4 29,7 
76,2 5,3 18,7 
54,5 8,5 36,6 
36,4 5,1 42,4 
61,8 5,2 24,9 
63,9 5,3 22,8 

Yield, ~ ~ 

35 
70 
60 
60 
50 
70 
70 

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

The IR s p e c t r a  of K B r  p e l l e t s  of the compounds  w e r e  r e c o r d e d  with  a U R - 1 0  s p e c t r o m e t e r .  

C a r b a m i d o a m i d r a z o n e s  I - IV  and d i c a r b a m i d o a m i d r a z o n e s  IV-VI  w e r e  s y n t h e s i z e d  by the me thod  in 
[1] by  r e a c t i o n  of the a p p r o p r i a t e  c a r b a m i d o i m i n o  e s t e r  and d i c a r b a m i d o i m i n o  e s t e r  wi th  h y d r a z i n e  o r  i t s  
d e r i v a t i v e s  in  a so lven t .  Some of the p r o p e r t i e s  and y i e l d s  of the compounds  a r e  p r e s e n t e d  in Table  1. 

C y e l i z a t i o n  of C a r b a m i d o a m i d r a z o n e s  I - I V  and D i c a r b a m i d o a m i d r a z o n e s  V and VI. A 5 - 1 0 - g  s a m p l e  
of the c a r b a m i d o a m i d r a z o n e  o r  d i c a r b a m i d o a m i d r a z o n e  was  hea ted  in a g l a s s  r e a c t o r  wi th  an  ou t l e t  tube at  
200-250 ~ in  vacuo  (5-10 mm)  fo r  2 h. The r e s u l t i n g  C - a m i n o t r i a z o l e  o r  t r i a z o l o n e  was  r e c r y s t a l l i z e d  f r o m  
hot  e thano l .  The s y n t h e s i z e d  compounds  a r e  c o l o r l e s s  s u b s t a n c e s  that  a r e  so lub le  on hea t ing  in  a lcohol ,  
w a t e r ,  d ioxane ,  d i m e t h y l f o r m a m i d e ,  l e s s  so lub le  in b e n z e n e ,  and i n so lub l e  in s a t u r a t e d  h y d r o c a r b o n s .  The 
p r o p e r t i e s  and y i e l d s  of the s y n t h e s i z e d  C - a m i n o t r i a z o l e s  (VII-X) and t r i a z o l o n e s  (XI-XIII) a r e  p r e s e n t e d  
in Tab le  2. 

In ' the  c y c l i z a t i o n  of I, the  r e s u l t i n g  C - a m i n o t r i a z o l e  (VII) s u b l i m e s  u n d e r  the i n d i c a t e d  cond i t i ons ,  
whi le  t r i a z o l o n e  XI r e m a i n s  in the po t .  The s u b s t a n c e s  w e r e  r e c r y s t a l l i z e d  f r o m  e thano l .  

I. 

2. 

3. 
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