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1,2,4-TRIAZOLE 
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The UV spec t r a  of a number  of 3 (5) -n i t ro - l ,2 ,4 - t r iazo les  at 220-350 nm were studied. A 
dependence of the position of the K band in the spec t ra  of 3 -n i t r o -5 -R- t r i a zo l e s  on the nature 
of the substituent (R) is shown, and t r ans fe r  of the effect of di rect  polar  conjugation through 

§ + 
the t r iazole  r ing was detected. Correlat ion dependences between the f requency and (~n((~n - ~ 
constants were found in the se r ies  of 1 -me thy l -3 -n i t r o -5 -R- t r i a zo l e s .  

The UV spec t ra  of 1 ,2 ,4- t r iazoles  have received compara t ive ly  little study. According to the data in 
[2], absorption is observed at 186.2 nm in the UV spect rum of unsubstituted 1,2,4-tr iazole,  and absorption 
bands are  absent in the long:wavelength region. The introduction of substituents which are capable of con-  
jugation with the t r iazole  r ing (phenyl and acetyl) induces a bathochromic shift with a simultaneous increase  
in the absorption intensity [2-4]. 

The introduction of a nitro group into the 1,2,4- t r iazole  molecule causes  a bathochromic shift of the 
absorption band of the t r iazole  r ing at 215-230 nm (log s 3.8-4.0) and the appearance of a new absorption 
band at 250-340 nm dog ~ 3.6-3.9), which is apparently due to conjugation of the ni tro group with the t r i -  
azole ring (K band) [5, 6]. In con t ras t  to the long-wave maximum, the shor t -wave maximum has little sen-  
sit ivity to the nature of the substituent and to ionization of the t r iazole  r ing [6]. 

In this paper  we examine the effect of substituents on the posit ion of the long-wave absorption band of 
neutral  n i t rot r iazole  molecules .  

F i r s t  of all, we note that the introduction of both electron-donat ing and e lec t ron-accept ing  substituents 
resu l t s  in a bathochromic shift of the absorption maximum as compared  with unsubstituted 3-ni t ro t r iazole  
(see, for  example, compounds 1, 2, 6, and 7 in Table 1). 

The position of the nitro group also affects X max; thus, in the spec t ra  of 1 -me thy l -3 -n i t r0 -5 - subs t i -  
tuted t r iazoles  (compounds 4, 15, 24, and 25) the absorption maximum is shifted by 12-16 nm to the shor t -  
wave region in compar i son  with the spec t ra  of the i somer ic  1 -methy l -3 -subs t i tu ted-5-n i t ro t r i azo les  (com- 
pounds 3 and 10-12). The position of the absorption maximum in the se r i e s  of 1 -me thy l -3 -n i t ro -5 -R-1 ,2 ,4 -  
t r iazoles  (compounds 4, 14, and 27) is considerably  more  sensit ive to the effect of the electron-donat ing 
substituents than to the effect of e lec t ron-accept ing  s ubstituents. 

In our opinion, the reason  for  this difference is the compatibil i ty of the effect of e lectron-donat ing and 
e lec t ron-accept ing  groups when they are  s imultaneously presen t  in the r ing and the coincidence of the po- 
lar izat ion crea ted  by them with the direct ion of polarizat ion of the r ing itself. This compatibil i ty is de :  
s t royed in compounds with two e lec t ron-accept ing  groups. A s imi lar  picture was observed in the benzene 
se r ies  [7]. 

* See [1] for  communicat ion VIL 
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T A B L E  1. A b s o r p t i o n  M a x i m a  in t h e  UV S p e c t r a  of 3 (5 ) -  

N i t r o -  1 , 2 , 4 - t r i a z o l e s  
N ~------I--N % 

Compound R lg e 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 

21 
22 
23 
24 
25 
26 
27 

H 
CHa 
H 
H 
H 
NO2 
COOH 
COOH 
COO- 
COOCHa 
CHa 
Cl 
C6Hs 
NO= 
CHa 
NH2 
NHCHa 
N (CHa) 2 
N(C=Hs)2 

CHaO 
C2H50 
C6H50 
COOCHa 
CI 
Br 
Na 

H 
H 
2-CHa 
1-CHa 
4-CHa 
H 
H 
2-CHa 
2-CHa 
2-CHa 
2-CHa 
2-CHa 
2-CHa 
1 -CHa 
1 -CH3 
1 -CHa 
t -CHa 
1-CHa 
1-CHa 

1 -CHa 

1-CHa 
l -CHa 
1 -CHa 
I-CHa 
I-CHa 
1-CHa 
1 -CHa 

R'  E m a a ,  n m  

230 
258 
270 
255 
260 
255 
250 
265 
270 
262 
279 
277 
320 
250* 
262,5 
330 
345 
348 
352 

335 

288 
290 
28O 
250* 
262,5 
265 
290 

3,73 
3,61 
3,66 
3,74 
3,75 
3,79 
3,62 
3,68 
3,68 
3,63 
3,67 
3.62 
3,54 
3,88 
3,70 
3,48 
3,45 
3,32 
3,33 

3,30 

3,64 
3,57 
3,27 
3,77 
3,67 
3,64 
3,63 

S h o u l d e r .  
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D e p e n d e n c e  b e t w e e n  t h e  a b s o r p t i o n  f r e q u e n c i e s  and t h e  F i g .  1. 
s u b s t i t u e n t  c o n s t a n t s  in  1 - m e t h y l - 3 - n i t r o - 5 - R - t r i a z o l e s :  I and 
In) a + ;  I1) (a+ - ff 0) (The n u m b e r i n g  of t h e  p o i n t s  c o r r e s p o n d s  

to  tha t  in T a b l e  1.) 

T h e  m a g n i t u d e s  of t h e  w a v e  n u m b e r s  f o r  t he  s e r i e s  s a t i s f a c t o r i l y  c o r r e l a t e s  w i t h  t he  a n  + c o n s t a n t s  of 

e l e c t r o n - d o n a t i n g  s u b s t i t u e n t s  (F ig .  1, L i n e  I ) :  

v = 6 9 7 0 ~  + +39558 ( r=0 ,986) .  

E l e c t r o n - a c c e p t i n g  s u b s t i t u e n t s  a r e  g r o u p e d  a b o u t  a n o t h e r  l i n e  (In). 

If one  c o n s t r u c t s  t he  d e p e n d e n c e  b e t w e e n  the  f r e q u e n c y  and t h e  cr + - a 0 d i f f e r e n c e  (which c h a r a c t e r -  

i z e s  a p u r e l y  r e s o n a n c e  e f f e c t  of a s u b s t i t u e n t  [8]), e l e c t r o n - d o n a t i n g  and  e l e c t r o n - a c c e p t i n g  s u b s t i t u e n t s  

f a l l  on t h e  s a m e  l i n e  ( l ine  II) : 

v = 8 1 1 0 ( ( ~ , F - a ~  +39345 ( r=0,992) ,  

T h e  c o r r e l a t i o n  d e p e n d e n c e s  found  i n d i c a t e  t he  m a j o r  r o l e  of t h e  C - e f f e c t s  and the  p o s s i b i l i t y  of 

d i r e c t  p o l a r  c o n j u g a t i o n  t h r o u g h  the  t r i a z o l e  r i n g .  
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In con t r a s t  to 1 - m e t h y l - 3 - n i t r o - 5 - s u b s t i t u t e d  t r i azo les ,  the dependence between the posit ion of the 
absorpt ion m a x i m u m  and the c h a r a c t e r  of the subst i tuent  is not so c l e a r l y  e x p r e s s e d  in the 1 -me thy l -5 -  
n i t ro -3 - subs t i tu ted  t r i azo le  s e r i e s  (compounds 3, 8, and 13). However,  even he re  one can note that c o m -  
pounds with +C subst i tuents  (compounds 11-13) have m a x i m a  which a re  shifted to the longer -wave  region 
as c o m p a r e d  with other  m e m b e r s  of the s e r i e s .  The smal l  number  of examples  does not make  it poss ib le  
to draw m o r e  definite conclusions .  

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

All of the compounds studied in this invest igat ion were  obtained v ia  methods descr ibed  in [1, 9-13] 
and were  addit ionally c rys ta l l i zed .  The m e a s u r e m e n t s  of ethanol solutions were  made with an SF-4A 
spec t ropho tomete r .  The concent ra t ions  used were  ,~ 10 -4 M, and the l ayer  th ickness  was 1 cm.  
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