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S Y N T H E S I S  ON T H E  B A S I S  

O F  3 - C A R B O X Y M E T H Y L M E R C A  P T O - 4 , 5 - D I P H E N Y L -  1 , 2 , 4 - T R I A  Z OL E 

H Y D R A  Z I D E  

M. M. T s i t s i k a , *  S.  M.  K h r i p a k ,  
a n d  I .  V .  S m o l a n k a  

UDC 547.792 

3 - C a r b o x y m e t h y l m e r c a p t o - 4 , 5 - d i p h e n y l - l , 2 , 4 - t r i a z o l e  hydrazide was synthesized,  and 
some  of its chemical  p r o p e r t i e s  were  studied. 

It is known [1, 2] that 1 ,2 ,4 - t r i azo le -3 - th iones  r eac t  succes s ive ly  with e s t e r s  of ch loro-subs t i tu ted  
acids and hydrazine  hydrate  to give acid hydraz ides .  Some acid hydrazides  of subst i tuted 1 ,2 ,4 - t r i azo le -3 -  
thiones and the i r  de r iva t ives  have potential  an t i tubercu la r  act ivi ty [3, 4]. The synthes is  of 3 -ca rboxymeth-  
y l m e r c a p t o - 4 , 5 - d i p h e n y l - l , 2 , 4 - t r i a z o l e  hydrazide (I) is descr ibed  in the p re sen t  paper .  Some of its chem-  
ical  p r o p e r t i e s  were  studied. Thus hydrazones  Vc-e ,  g we re  obta ined  by reac t ion  of I with aldehyde (RCHO), 
and hydrazo compounds IVa, b were  obtained by the act ion of acid anhydrides [ (RCO)20 ] on III. 

The reac t ions  of III with i so th iocyanates  (allyl and phenyl) give acyl t h io semica rbaz ides  (VIc, 1), which 
fo rm 1 ,2 ,4 - t r i azo le -5 - th ione  de r iva t ives  {VIIc, 1) on refluxing in 2 N sodium hydroxide solution and under -  
go cyc l iza t icn  to thiazoline der iva t ive  VIII on t r e a t m e n t  with b romine  in carbon t e t r ach lo r ide .  

Condensation of ace toace t ic  e s t e r  with hydrazide  III gives IX, which undergoes  hydrazinolys is  to give 
s ta r t ing  hydrazide  III on heating with a twofold excess  of hydrazine hydrate  in methanol .  Compounds Xc, 
h-k, which a r e  a l so  obtained by condensat ion of the products  of diazo coupling of ace toace t ic  e s t e r s  XIh, i 
with hydrazide  III, a r e  fo rmed  by the action of a renediazonium sal ts  on IX (see Table  1). 

e t e r .  

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

The UV s p e c t r a  of ethanol solutions of the compounds were  recorded  with an SF-4  spec t ropho tom-  
Compounds I and VII were  obtained by the method in [5], while XI was obtained by the method in [6]. 
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3-Carbomethoxymethylmereapto-4 ,5-diphenyl - l ,2 ,4- tr iazole  (II). A 1.26-g (0.005 mole) sample of 
I was dissolved in an alcohol solution of 0.2 g (0.005 mole) of sodium hydroxide, after which 0.54 g (0.005 
mole) of methyl monochloroacetate was added. The mixture was then heated at 50-60 ~ on a water bath for 
30 rain, after which it was cooled, and the resulting precipitate was removed by filtration and washed with 
water to give 1.05 g (65%) of a product with mp 116-117 ~ {from ethanol). Uv spectrum: Xma x 265 nm (log~ 
4.20). Found: N 13.0%. C17H15N302S. Calculated: N 12.9%. 

3-Carboxymethylmercapto-4 ,5-diphenyl - l ,2 ,4- tr iazole  Hydrazide (III). A solution of 3.25 g (0.01 
mole) of II and 2 ml of hydrazine hydrate was refluxed in alcohol for 50 rain, after which the precipitate 
was removed by filtration and washed with alcohol to give 2.76 g (85%) of a product with mp 217-218 ~ {from 
ethanol). UV spectrum: Xma x 255 nm (log ~ 4.32). Found: N 21.5%. C16HlsN5OS. Calculated: N 21.5%. 

3-Carboxymethylmercapto-4 ,5-diphenyl - l ,2 ,4- tr iazole  Maleylhydrazide (IVb). A suspension of 0 .32g 
(0.001 mole) of III and 0.1 g (0.001 mole) of maleic  anhydride was refluxed in dry chloroform for 30 rain, 
after which the solid material  was removed by filtration and washed with alcohol. Compound IVa was s im-  
ilarly obtained. 

3 -Carboxylmethylmercapto-4 ,5-d iphenyl - l ,2 ,4 - tr iazo le  Benzylidenehydrazide eta). A mixture of 
0.32 g (0.001 mole) of III and 0.1 g (0.001 mole) of benzaldehyde was refluxed in alcohol for 30 rain, after 
which the precipitate was removed by filtration and washed with alcohol.  Compounds Vd, e, g and VIc, l 
were s imilarly  obtained. 

TABLE 1. Characterist ics  of 

IVa 
IVb 

Vc 

Vd 
Ve 
Vg 

VIc 
VIl  

VItc 
VII/ 

Xc 

XI 

Xi 
xj 

CO--CH=CH--COOH 
CO--CH=CH--COOH 

C6Hs--CH= 

4HO-C6H4--CH= 
3NO2C~H4--CH= 
4 (CH3)2N--CsH,t--CH= 

C6Hs-- 
CH2=CH--CH~-- 
C6Hs-- 
CH2=CH--CH2-- 
C6H~-- 

~-CloHT-- 

ICH3OC6H4-- 
3HOOC--CsH4-- 

3HOC6H4-- 

mp, "C 

193--194 
189--190 

237--238 

226--226 
245--246 
228--229 

197--198 
200--201 
226--226,5 
207--208 
115--116 

(dec.) 
204--206 

290--291 
238--240 

(dec.) 
285--287 

the Compounds Obtained 

E m p i r i c a l  - -  
formula 

o s . c  

Xrn~x lge 

16,5 245; 265 
t6,5 245; 265; 295; 

310 
16,9 240; 270; 280; 

310 
16,3 
18,3 
18,4 240; 260; 330; 

245; 270 
18,3 245; 270 
19,8 
19,0 255 
20,7 
18,1 

16,6 240; 270; 415 

17,2 
16,8 

17,6 240; 270; 420 Xk 

i 
C~oHIgNsO4S 16,5 
C~oHITNsO4S 16,6 

C23HIgNsOS 16,8 

C~HIgNsO2S 16,4 
C23HIsN603S 18,4 
CzsH24N6OS 18,5 

C2~H2oN6OS2 18,3 
C2oH~oNnOS2 19,9 
C~3HIsN6S2 18,9 
C~0H~sN6S~ 20,8 
C28H27N703S 17,9 

C32H29NTO3S 16,7 

C29H29NTO4S 17,5 
C29H27NTOsS 17.0 

C29H~TNTO4S 17,5 

I 
3,81; 3,99 1 82 
3,96; 4,08; 83 
3,85; 3,74 
4,19; 4,43; 97 
4,50; 3,93 80 

84 
4,21; 4,06; 66 
4,24; 4,35 
4,24; 4,35 98 

76 
4,38 91 

72 
31 

4,17; 4,09; 42 

4,06; 3,85; 49 
4,89 
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2- [ (4, 5- Diphenyl-  1 ,2 ,4- t r iaz  ol-  3 -y l )mercap toaee ty lhyd  razino] - 5 - b r o m o m e t h y l -  1,3- thiazole Hydro-  
b romide  (VIII). A solution of 0.16 g (0.001 mole) of b romine  in 10 ml of carbon t e t r ach lo r ide  was added 
dropwise  with cooling and s t i r r ing  to 0.42 g (0.001 mole) of VI/ ,  a f te r  which the solid ma t e r i a l  was r e -  
moved by f i l t ra t ion and washed with alcohol to give 0.3 g (52%) of a product  with mp 220.5-221 ~ {from a l -  
cohol). UV spec t rum.  Xma x 240, 262 nm (log ~ 4.32). Found: N 14.5~. C20H20BrNGS2"HBr. Calculated: 
N 14.5%. 

3-Carboxymethylmereapto-4,5-diphenyl-l,2,4-triazole Carbethoxyisopropylenehydrazide (IX). A 
solution of 0.32 g (0.001 mole) of III, 0.13 g (0.001 mole) of aeetoacetie ester, and one to two drops of con- 
centrated sulfuric acid in ethanol was refluxed for 20 rain, after which it was cooled, and the resulting 
precipitate was removed by filtration and washed with cold alcohol to give 0.31 g (71~o) of a product with 
mp 164-165 ~ (from ethanol). UV spec t rum:  2~ma x 250 nm (log ~ 4.30). Found: N 16.1~. C23H23NsO3S. 
Calculated: N 16.0~ 

3- (Ca rboxyme thy lmercap to -4 ,5 -d ipheny l - l , 2 , 4 - t r i a zo l e  (1-Carbe thoxy- l - f i -naphthylhydrazono) iso-  
p ropylenehydraz ide  (Xh). A) A solution of 0.14 g (0.001 mole)  of f l -naphthylamine and 0.8 ml  of 17% hydro-  
chlor ic  acid was cooled and diazot ized with 0.07 g (0.001 mole) of sodium ni t r i te  in 2 ml  of water ,  af ter  
which a solution of 0.32 g (0.001 mole) of IX and 0.6 g of sodium aceta te  in alcohol was added slowly. The 
mix tu re  was then s t i r r e d  fo r  1.5 h and diluted with water .  The resu l t ing  oil gradual ly  c rys ta l l i zed .  Com- 
pounds Xc, i -k  were  s i m i l a r l y  obtained. 

B) A solution of 0.001 mole  of the product  of diazo coupling of ace toacet ic  e s t e r  and fl-naphthylamine 
(Xth), 0.001 mole  of IH, and one to two drops  of concent ra ted  sulfur ic  acid was s t i r r ed  for  3 h, a f te r  which 
the product  was isolated by the addition of water .  Compound XIi was s i m i l a r l y  obtained. 

No mel t ing-point  depress ion  was observed  for  mix tu re s  of the products  obtained by the var ious  
methods .  
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