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Acylat ion of some  subst i tu ted  1 ,2 ,4 - t r i azo le -3 - th iones  in the p r e sence  of t r i e thy lamine  gives 
N-subs t i tu ted  der iva t ives .  S-Substi tuted de r iva t ives ,  which a r e  r e ad i l y  t r ansacy la t ed  to the 
N-subs t i tu ted  der iva t ives  on heating,  a re  fo rmed  in the case  of 4-phenyl t r iazole th iones  in 
alkaline media.  In the case  of  4 -a l ly l t r iazo le th tones  acylat ion in alkaline media  gives only 
the N-subs t i tu ted  der iva t ives .  Brominat ion  of the acyl der iva t ives  gives the disulfides.  

It is known [1] that  acylat ion of th iourea  with acid chlor ides  depends on the conditions used to c a r r y  
out the reac t ion .  The r eac t ions  p roceed  by means of S ,N- t ransacyla t ion .  It was of in te res t  to invest igate  
the acylat ion of 4 ,5-subst i tu ted  1 ,2 ,4 - t r i azo le -3 - th iones  (In, b) with acid chlor ides .  

We were  unable to acylate  In, b with acid chlor ides  (benzoyl chloride and c innamoyl  chloride) in ben-  
zene solution on prolonged heat ing-  the s t a r t ing  In, b we re  isolated f r o m  the mix tures .  

However ,  N-acyl  der iva t ives  (IVa~ a ' ,  b, b ')  a re  f o rmed  in the p r e sence  of t r i e thy lamine .  The act ion 
of an aqueous alcohol solution of sodium hydroxide on Ia,  b gives sodium sa l t s  Ha, b. React ion of I Ia  with 
acid chlor ides  (benzoyl and cinnamoyl chlor ides)  in benzene at r o o m  t e m p e r a t u r e  gave the S -de r iva t ives  
(IIIa, a ' ) ,  which were  not identical  to the subs tances  obtained by r eac t ion  of Ia with acid chlor ides  in the 
p r e sence  of t r ie thylamine .  Heating S -de r iva t ives  IIIa,  a '  in benzene solution for 30 min gives N-de r iva t ives  
(IVa, a') .  

When the S-der iva t ives  0IIa, a') are  melted,  they undergo t r ansacy la t ion  to N-de r iva t ives  (IVa, aD. 
It is noteworthy that  I l i a '  undergoes par t ia l  melt ing at 152-154 ~ , turns  yel low (the N-de r iva t ives  axe yellow),  
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Ia, IIa, Ilia, IVa, Va R=C6Hs; R'=C6Hs; Il ia ' ,  IVa' R=C6Hs; R'=CH~=CH--C6Hs; 
Ib, Ilb,  IVb R=CH2--CH=CH2; R'=C~Hs; Ivb' ,R=CH2--CH=CH2; R/=CH~=CH--C~H5 

again sol idi f ies ,  and melts  at 205-206 ~ (like N-de r iva t ive  IVa). 
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Fig. 1. UV spec tra  of: 1) Ilia'; 2) IVa'; 3) IVa; 4) Ilia. 

Fig. 2. UV spec tra  of: 1) IVb'; 2) IVb; 3) Va. 

TABLE 1. Character i s t i c s  of  the Compotmds Obtained 

Compound I mp, "C i Empirteal formula 

lIIa 
Ilia' 
IVa 

IVa' 

IVb 
1Vb' 

204--205 
206--207 
204--205 

206--207 

82--83 
122--123 

CalHtsNaOS 
C2aHITNaOS 
CmHlsNaOS 

C2aH ~7N30S 

C18HIsNaOS 
C2oHI7NaOS 

found 

11,9 
11,0 
11,8 

10,9 

13,0 
12,0 

N,% 

calc. 

11,8 
11,0 
11,8 

11,0 

t3,1 
12,1 

Yield, a]o 
(method) 

68 
70 
51 (A) 
91 (B) 
42 (A) 
90 (c) 
47 
61 

Hydrolys i s  of  S -der ivat ives  Ilia, a' and N-der iva t ives  IVa, a', b, b' at r o o m  temperature  with a 2 N 
aqueous alcohol  solut ion of alkali  g ives  the start ing IIa, b, which give t r iazo le th iones  Ia, b on acidi f icat ion 
with hydrochlor ic  acid. 

When there  is an al lyl  subst i tuent  in the 4 pos i t ion,  acylat ion of sod ium sal t  lib with acid ch lor ides  hi 
benzene  g ives  only N-acy l  der ivat ives  IVb, b',  which  are  identical  to the compounds obtaind by acylat ion of  
Ib in the presence  of tr ie thylamine .  

Brominat ion  of Ha, Ilia, a' ,  and IVa, a' g ives  only one disulfide - Va. Brominatton of Hb and IVb, b' 
gave o i ly  substances  that could not be purified. 

The UV spec tra  of N-der iva t ives  IVa, a' are  s i m i l a r  to one another but differ f r o m  the UV spec tra  
of  S -der ivat ives  Ilia, a' (Fig. 1). The UV spec tra  of the substances  obtained by acylat ion of Ib and IIb are 
s i mi lar  (Fig. 2). 

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

The UV spec tra  of  ethanol so lut ion of the compounds w e r e  recorded  with an S F - 4  spec trophotometer .  

Soditlm Salt of  4 , 5 - D i p h e n y l - l , 2 , 4 - t r i a z o l e - 3 - t h i o n e  (IIa). A 2 .53-g  (0.01 mole)  sample  of Ia was  
added to an alcohol  so lut ion of  0.4 g (0.01 mole) o f  sod ium hydroxide,  and the mixture was  heated on a water  
bath until the so l id  had d i s so lved  comple te ly .  It was  then cooled ,  and the resu l t ing  precipitate  was  r e m o v e d  
by f i l tration and washed with cold ethanol to give 2.6 g (95%) of product.  

Sodium Salt of  4 - A l l y l - 5 - p h e n y l - l , 2 , 4 - t r i a z o l e - 3 - t h i o n e  (IIb). A 2 .17-g  (0.01 mole)  sample  of Ib was  
added to an alcohol  so lut ion of 0.4 g (0.01 mole)  of  sod ium hydroxide,  and the mixture was  heated until all  
of  the so l id  had d isso lved .  The so lut ion  was  cooled ,  and ether was  added to precipi tate  2.2 g (92%) of a 
crys ta l l ine  substance .  

741 



4 ,5 -Dipheny l -3 -c innamoyl th io - l , 2 ,4 - t r i azo le  (IIIa ') .  A suspens ion  of 0.66 g (2.4 mmole} of I Ia  and 
0.38 g (2.4 mmole)  of cinnamoyl chlor ide in benzene was  s t i r r e d  at r o o m  t e m p e r a t u r e  for 20 min. The p r e -  
c ipi ta ted sodium chloride was r e m o v e d  by f i l t ra t ion,  and a c rys ta l l ine  subs tance  was p rec ip i t a ted  f r o m  the 
f i l t ra te  by the addition of e ther .  

A s i m i l a r  p rocedure  was used to obtain IIIa,  IVb, b '  (see Table  1). 

4 , 5 -D ipheny l -2 - c i nnam oy l - l , 2 , 4 - t r i a z o l e -3 - t h ione  (IVa'). A) A mixture  of 0.5 g (0.2 mmole)  of Ia,  
0.31 g (0.2 mmole)  of cirmamoyl chlor ide ,  and 1 g of t r i e thy lamine  in benzene was ref luxed for  30 min. It 
was  then cooled, and the resu l t ing  c r y s t a l s  w e r e  r e m o v e d  by  f i l t ra t ion and washed  with e ther .  Compounds 
IVa, b, b '  were  s i m i l a r l y  obtained (see Table 1}. 

B) A 0.3 g (0.8 mmole)  of HIa '  was ref luxed for 30 min to give IVa' .  Compound IVa was s i m i l a r l y  ob-  
tained (see Table 1). 

No mel t ing-point  depress ions  were  obse rved  for mix tures  of the subs tances  obtained by the var ious  
methods.  

B i s (4 ,5 -Dipheny l - l , 2 ,4 - t r i azo l -3 -y l )  Disulfide (Va). C) A solution of 0.13 g (0.75 mmole)  of b romine  
in carbon t e t r aeh lo r ide  was added dropwise  with cooling and s t i r r i ng  to 0.44 g (1.5 mmole)  of I Ia  in ch lo ro-  
fo rm,  and the r e su l t ing  prec ip i ta te  was r e m o v e d  by  f i l t ra t ion and washed with e ther  to give 0.35 g (71%) of 
Va with mp 221-222 ~ ( f rom alcohol).  Found: N 16.8%. C28H20~6S2. Calculated:  N 16.7%. 

D) A mixture  of 0.26 g (0.7 mmole)  of IVa'  and 0.11 g (0.35 mmole)  of b romine  in c h l o r o f o r m  was 
s t i r r e d  at r o o m  t e m p e r a t u r e  for 30 rain, and the r e su l t ing  prec ip i ta te  was r e m o v e d  by  f i l t ra t ion and washed 
with e ther  to give 0.15 g (86%) of Va with mp 221-222 ~ ( f rom alcohol). Found." N 16.8. C28H2oN6S2. Cal -  
culated: N 16.7%. 

Compound Va was obtained by method D by  b romina t ion  of I l ia ,  a '  and IVa. No melt ing -point  d e p r e s -  
sion was obse rved  for mix tures  of subs tances  obtained by the different  methods.  
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