
S Y N T H E S I S  A N D  T R A N S F O R M A T I O N  OF A C I D S  

1 , 2 , 4 - T R I A Z O L E  S E R I E S  

HI.* PREPARATION AND REACTIONS OF 3 -METHYL-  

1,2, 4-TRIA ZOLE-  5- CARBOXYLI C ACID 

T .  N.  V e r e s h c h a g i n a  a n d  V.  A~ L o p y r e v  

OF THE 

UDC 547.79 

It is shown that  a mix tu re  of 1 ,2 ,4 - t r i azo le -3 ,5 -d i ca rboxy l i c  acid and 3 - m e t h y l - l , 2 , 4 -  
t r i a z o l e - 5 - c a r b o x y l i c  acid is f o r m e d  by oxidation of 3 , 5 - d i m e t h y l - l , 2 , 4 - t r i a z o l e  with 
insufficient  oxidizing agent.  Some de r iva t ives  of 3 - m e t h y l - l , 2 , 4 - t r i a z o l e - 5 - c a r b o x y l i c  
acid were  obtained. 

Acids  of the 1 ,2 ,4 - t r i azo le  s e r i e s  a r e  obtained by the oxidation of the cor responding  a lky l t r i azo les  
[3] of f r o m  3 - a m i n o - l , 2 , 4 - t r i a z o l e - 5 - c a r b o x y l i c  acid by diazot izat ion and subsequent  r e p l a c e m e n t  of the 
diazo group  [1,2,4]. 

We have shown that 1 ,2 ,4 - t r i a zo l e -3 ,5 -d i ca rboxy l i c  acid is fo rmed  by oxidation of 3 ,5 -d ime thy l - l , 2 ,  
4 - t r i a zo l e  with po tass ium pe rmangana te  and that  a mix tu re  of 1 ,2 ,4 - t r i azo le -3 ,5 -d i ca rboxy l i c  acid and 3- 
m e t h y l - l , 2 , 4 - t r i a z o l e - 5 - c a r b o x y l i c  acid is f o rmed  when s m a l l e r  amounts  of oxidizing agent  a r e  used. 3- 
M e t h y l - l , 2 , 4 ~ t r i a z o l e - 5 - c a r b o x y l i c  acid is readi ly  decarboxyla ted  to 3 - m e t h y l - l , 2 , 4 - t r i a z o l e  even on a t -  
t empts  to r e c r y s t a l l i z e  it. A n u m b e r  of de r iva t ives  of this acid were  obtained. All of the synthes ized  c o m -  
pounds have acid p r o p e r t i e s  due to the labi le  r ing hydrogen a tom.  

The analyt ical  data and s e v e r a l  constants  of the compounds obtained a r e  p resen ted  in Table 1. 

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

Oxidation of 3 ,5 -Dime thy l - l , 2 ,4 - t r i a zo l e~  Po ta s s ium pe rmangana te  [94.8 (0.6 mole)]  was added to a 
w a r m  solution of 29.1 g (0.3 mole)  of 3 , 5 - d i m e t h y l - l , 2 , 4 - t r i a z o l e  in 250 ml  of water .  The mix tu re  was 
kept  on a bo i l ing -wa te r  bath for  12 h. The prec ip i ta ted  manganese  dioxide was f i l te red  and washed with 
water .  The f i l t r a t e  and wash wa te r s  were  evapora ted  to d rynes s  on a water  bath.  The res idue  was d isso lved  
in 100 ml  of wa t e r  and acidif ied to pH 1 with 10~c hydrochlor ic  acid.  Af te r  30 min,  the resul t ing  monoca l -  
c ium sa l t  of 1 ,2 ,4 - t r i a zo l e -3 ,5 -d i ca rboxy l i c  acid was f i l te red  to give 18.8 g (32%) of product.  

Af ter  24 h, 7.7 g (20%) of 3 - m e t h y l - l , 2 , 4 - t r i a z o l e - 5 - c a r b o x y l i c  acid (I) prec ip i ta ted  f r o m  the f i l t r a te  
and was purif ied by dissolving in 10 go alkal i  and precipi ta t ion with 10 % hydrochlor ic  acid with cooling. 

3 - M e t h y l - l , 2 , 4 - t r i a z o l e  (II). Compound I (1 g) was heated in 10 ml of boiling water ,  during which a 
gas was evolved in g r ea t  quant i t ies .  The solution was evapora ted  to d ryness .  Recrys ta l l iza t ion  of the r e s -  
idue f r o m  benzene  gave  0.6 g (95go) of 3 - m e t h y l - l , 2 , 4 - t r i a z o l e  with mp 94-95 deg [5]. 

3 - M e t h y l - l , 2 , 4 - T r i a z o l e - 5 - c a r b o x y l i c  Acid Methyl Es t e r  (HI). A. I [3 g (0,023 mole)] was added to 45 
ml  of methanol  s a tu ra t ed  with hydrogen ch lo r ide .  Af te r  72 h, 1.7 g (50%) of HI prec ip i ta ted .  A sample  fo r  
ana lys i s  was r e c r y s t a l l i z e d  f r o m  water .  

*See [1,2] fo r  Communicat ion II. 
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TABLE 1. Cha rac t e r i s t i c s  of the Compounds Obtained 

N - - c - - C H .  
II II o 

ROC--C.,,N N 
H 

IV NH2 

V l NHNH2 

Equiva- ~,.~. o . 

133 127 114-- 3,57 
I15 

137,5 141 20n4-- 8,45 
~ u  

1.22,511261 ~11~-- t 8,941 
216 

145 1411211-- 894 
213 

J 
cal for- 
mula 

Found,% Calc., 0]o 

C H N C H N 

71:77: 
CsH7N3 2 42,25 

- -  t695 C4H~N40 37,92 

I1690 C4HTNsO/33,69 

3,91/32,80 37,79 394 33 07 

4,96129 43r42,55 4'96129 79 

4,57 44,32138,10 ! 4'76i44'44 

5,06 49,43 34,04 4196!49165 

Bo Dry  hydrogen chlor ide  was passed  through a suspension of 0.6 g (0.003 mole)  of 3 - m e t h y l - l , 2 , 4 -  
t r i a z o l e - 5 - c a r b o x y l i c  acid hydraz ide  (V) in 50 ml of methanol  until it is  d issolved,  a f t e r  which d ry  ch lor ine  
was passed  through the solution for  2 h. The solution was evapora ted  to d ryness ,  and the res idue  was r e -  
c rys t a l l i zed  f r o m  wa te r  to give 0.36 g (60%) of a product  with mp 204-205 deg, which did not dep re s s  the 
mel t ing point of a s ample  obtained via method Ao 

3 - M e t h y l - l , 2 , 4 - t r i a z o l e - 5 - c a r b o x a m i n e  (IV). Compound KI [3.6 g (0.02 mole)]  was d isso lved  in 50 
ml of a m m o n i u m  hydroxide.  The solution was heated for  4 h to give a quant i ta t ive yie ld  of IV. A s amp le  
for  ana lys i s  was r e c r y s t a l l i z e d  f r o m  water .  

3 - M e t h y l - l , 2 , 4 - t r i a z o l e - 5 - c a r b o x y l i c  acid Hydraz ide  (V). Compound III [3.6 g (0.02 mole)]  was heated 
with 6 ml of 98% hydraz ine  hydra te .  The solution was then ref luxed for  30 min.  The resul t ing  p rec ip i t a te  
was r e c r y s t a l l i z e d  f r o m  aqueous methanol  to give 2.7 g (75%) of product~ 

The po ten t iomet r ic  t i t ra t ion was c a r r i e d  out with an' LP-60  po ten t iomete r  with g lass  and ca lomel  
e l ec t rodes .  The pK a was c lacula ted  via the method in [6]. The IR s p e c t r a  of f i lms  o r  m ine ra l  oil suspen-  
sions of the compounds were  obtained with a UR-10 s p e c t r o m e t e r .  
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