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The 35C1 nuclear  quadrupole resonance (NQR) spec t ra  of a number of 3 (5)-aryl-5 (3)-chloro- 
1 ,2 ,4- t r iazoles  were  studied. The energtcal ly  most  favorable tau tomer ic  fo rms  of the mo le -  
cules were established,  and a corre la t ion  between the 35C1 NQR frequencies and the (r m and 
~0 react ion constants of the substituents in the a romat ic  ring was found. 

The %C1 nuclear  quadrupole resonance  (NQR) spec t ra  of ch lo ro - l , 2 ,4 - t r i azo le s  have made it possible to 
establish their  energical ly  most  favorable t au tomer ic  fo rms  [1]. 3 (5 ) -Ary l -5 (3 ) -ch lo ro - l ,2 ,4 - t r i azo les  with 
the general  formula  I evidently also have the same form, since their  35C1 NQR spec t ra  (Table 1) are found in 
the same frequency region as the previously  studied 3 (5)-substituted 5(3)-chloro~l ,2 ,4- t r iazoles  [1] and differ 
relat ively little in f requency f rom the spec t ra  of 3 (5)-phenyl-5 (3) -eh loro- l ,2 ,4 - t r iazo le  (~ 36.80 ~: 0.4 MHz). 
Only the 35C1 NQR frequency of 3 (5)- (p-nltrophenyl)-5 (3 ) -ch loro- l ,2 ,4 - t r i azo le  substantial ly exceeds this value 
(Table 1). 

I X - H ,  o -CH3,  rn-CH3, p - C E 3 ,  o -Br ,  o~NO2, re-No2, p-NO 2 

The 35C1 NQR frequencies of 3 (5)-substituted 5 (3) -ch lo ro- l ,2 ,4 - t r i azo les  cor re la te  with the (r* inductive 
constants of substituents X. The coefficient of t r ansmis s ion  of the inductive effect of the substituents to the 
chlorine atom in this se r ies  of compounds ts quite high (p =0.54) [1]. One might therefore  expect that varying 
the substituents in the aryl group would affect the e lec t ron  distribution of the chlorine atom of 3 (5)-aryl-5(3)-  
ch lo ro - l , 2 ,4 - t r i a zo l e .  This is confirmed by cor re la t ion  of their  35C1 NQR frequencies with the cr m and ~0 re-- 
action constants of substituents X [2] (v 77 = 36.773 + 0.5000% r = 0.94) (Fig. 1). 

The points corresponding to 3 (5)-aryl-5 (3)-chloro~l ,2 ,4- t r iazoles  with substttuents in the pa ra  position 
of the phenyl ring deviate f rom the corre la t ion  line. Compounds of this type possibly form their  own l inear  
corre la t ion  with a considerably l a rge r  t r ansmis s ion  coefficient p. The high t r ansmis s ion  of the e lec t ronic  
effect of para  substituents in the phenyl r ing to the chlorine atom of these compounds can be explained by the 
large  value of the 35C1 NQR frequency of 3(5) - (p-n i t rophenyl ) -5(3) -ch loro- l ,2 ,4- t r iazo le .  However,  this ass t tmp-  
ption is based on the NQR spec t ra  of only three  compounds (% IV, and VIII in Table 1) and requi res  fur ther  study. 
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Fig. 1. Correlat ion between the 35C1 NQR frequencies (u77) of 3(5)- 
ary l -5 (3 )~ch lo ro- l ,2 ,4 - t r i azo le  and the cr constants of the substi tuents.  
The numbers  of the points cor respond to the numbering of the com-  
pounds in Table 1. 
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T A B L E  1. 35C1 NQR Frequenc i e s  
at  77~K (v 77) of 3 ( 5 ) - A r y l - 5 ( 3 ) -  
c h l o r o - l , 2 , 4 - t r i a z o l e s  

Corn- ~ 77 ~ignal/ 
pound x MHz :raise 

H 
o-CHa 
m-CHa 
p-CHa 
o-Br 
o-NO2 

�9 m-NO2 
p-NO2 

36,800 
36,642 
36,805 
36,389 
36,786 
37,117 
37,207 
3~084 

2 
2 
5 
2 
5 

10 
10 
10 

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

The 35C1 NQR s p e c t r a  at  77~ w e r e  obtained with an NQR pulse  s p e c t r o m e t e r  of the ISSh- l -12  type.  
The syn thes i s  of the c h l o r o - l , 2 , 4 - t r i a z o l e s  was  p r e v i o u s l y  d e s c r i b e d  in [3] .  
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The r e a c t i o n  of 2 - m e t h y l - 5 -  and 2 - m e t h y l - 6 - a z i d o b e n z o t h i a z o l e s  with alkyl  a c r y l a t e s  was  used 
to  syn thes i ze  1 , 2 , 3 - t r i a z o l - 2 - i n e s ,  which a r e  c leaved  in the p r e s e n c e  of bases  to  g ive  the c o r r e -  
sponding d i a z op ropa no i c  ac id  e s t e r s .  Oxidat ion of the  t r i a z o l i n e s  leads  to  the c o r r e s p o n d i n g t r i -  
a z o l e s .  

It is known that  a r o m a t i c  az ides  and benzyl  az ide  add to a , f l - u n s a t u r a t e d  e s t e r s  of ca rboxy l i c  ac ids  to  
g ive  the c o r r e s p o n d i n g  1 , 2 , 3 - t r i a z o l - 2 - i n e s  [ 2]. It s e e m e d  of in t e re s t  to  s tudy the same  r eac t ions  of b e n z o -  
th iazo le  a z i d e s .  

Fo r  the  inves t iga t ion  we se l ec t ed  5 - a z i d o - 2 - m e t h y l -  (I) and 6 - a z i d o - 2 - m e t h y l b e n z o t h i a z o l e s  (II), which 
w e r e  p r e v i o u s l y  d e s c r i b e d  in [ 3] and r e a c t  with methy l  and ethyl a c r y l a t e s  to g ive  c o l o r l e s s  c ry s t a l l i n e  1- 
b e n z o t h i a z o l y l - 1 , 2 , 3 - t r i a z o l -  2 - i n e s  ( I I I -VI) .  

Vibra t ions  at  2080-2200 cm -1 (N3) a r e  absen t  in the IR s p e c t r a  of I II-VI,  while bands a r e  p re sen t  at 
1230-] 250 cm -I  ( - N - - N =  N - )  and 1740-1750 cm -I  (COOR). The PMR s p e c t r a  of t r i a z o l i n e s  I I I -VI  contain 
a qua r t e t  at ~ 5.25 plpm (4-H),  a mul t ip le t  c en t e r ed  at ~4 .0  ppm (5-H),  and a s inglet  at 2.8 ppm (2 ' -CH3).  

*See [ 1] fo r  C o m m u n i c a t i o n  4. 
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