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The mani fes ta t ion  of a c i d - b a s e  in terac t ions  in the e lec t ronic  absorp t ion  s p e c t r a  of 32 1,2,4- 
t r i azo le  de r iva t ives  was studied. Ionizat ion of the he te ro r ing  does not have a substant ia l  ef-  
fect  on the ene rg ie s  of the e lec t ron  t rans i t ions  of 3 -ch lo ro -5 - subs t i t u t ed  1 ,2 ,4 - t r i azo les  but 
causes  changes in the extinctions of the absorp t ion  bands of 3 -amino-5 - subs t i tu t ed  t r i azo les .  

The e lec t ronic  absorp t ion  s p e c t r a  of 1 ,2 ,4 - t r i azo le  have been invest igated [1], and the effects  of subs t i -  
tuents in the s p e c t r a  of i ts  n i t ro  and amino de r iva t ives  have been d iscussed  [2-4]. 

We have obtained the e lec t ronic  absorp t ion  spec t r a  of 3 -eh lo ro -  and 3-amino--1 ,2 ,4- t r iazole  der iva t ives  
(Table 1) in o rde r  to accumula te  data on the effect  of subst i tuents  on the c h a r a c t e r  of the e lec t ronic  t rans i t ions  
and on the dependence of the s p e c t r a  on the acidi ty  of the medium.  

H 

I-XXXtl 

I--XVII R=C1; XVIII--XXXII R=NH2; I R'=H: II R'=CH3; III R'=C2Hs; IX- " R'=n-C~H;: V R'= 
=i-C~HT; Vl R'=Br;  VII R'=CI; VIII R'=COOCHa; IX R'=CONH2; X R'=CoHs; Xl R'=:n-CH~C6H4; 
XII R'=p-CHaC6H4; XIII R'=o-BrC~H4; XIV R'=o-CIC6H4: XV R'=o-NO~C6H,; XVI R'=m-NO~C6H4; 
XVII R'=p-NO-.C6H~; XVIII R '=H;  XIX R'=CH3; XX R'=C~H.~: XXI R'~n-CsHT; XX]I R'=i-C~Hz; 
XXIII R'=NH~: XXIV R'=COOCH3; XXV R'=CONH~; XXVI R'=C~H~; ,xAVII R'=m-CH~C~H~; 
XXVIII R'=P-CHzC6H4; XXIX R'=o-BrC6H4; XXX R'=o-NO2C6H4; XXXI R'=m-NO~C6H~; XXXII R '=  

=p-NO:C6H~ 

The UV s p e c t r a  of 3 - c h l o r o - l , 2 , 4 - t r i a z o l e  {I) in wa t e r  and ethanol have an absorpt ion  max imum at 197 
rim, which is shifted only sl ightly in acidic and alkaline media .  The introduction of e l ec t ron-donor  and e lec t ron-  
accep to r  subst i tuents  in the 5 posi t ion of the he t e ro r ing  (//-VII), l ike ionization of these  compounds,  gives r i se  
to an i nc rea se  in the absorpt ion  coefficient  of this band without changing its posit ion.  In the case  of ca rbo-  
methoxy or  ca rbamido  de r iva t ives  VIII  and IX, in addition to a shor t -wave  max imum,  a long-wave band ap-  
p e a r s  at 220-230 rim; in the case  of IX in aqueous KOH one obse rve s  a 20 nm ba thochromic  shift  fo r  this band. 

5 -Ary l  de r iva t ives  of 3 - c h l o r o - l , 2 , 4 - t r i a z o l e  (X-XVII) a re  cha rac te r i zed  by a band at 200 nm with an 
extinction coefficient  of 20-25 �9 103 and long-wave absorpt ion  at 230-300 nm, the posi t ion of which depends on 
the subst i tuent  in the phenyl r ing (Table 1). Ionizat ion of 3 - c h l o r o - 5 - a r y l - l , 2 , 4 - t r i a z o l e s  leads to a batho-  
ch romic  shift  of the long-wave band. In terac t ions  assoc ia ted  with the addition of a pro ton  or  spli t t ing out of 
a pro ton  do not have a substant ia l  effect  on the c h a r a c t e r  of the spec t r a  of these  der iva t ives .  The cer ta in  
ba thochromic  shift  of the long-wave band obse rved  in the case  of 3 - c h l o r o - 5 - c a r b a m i d o -  and 5 -n i t r oa ry l -  
1 ,2 ,4 - t r i azo les  is evident ly  explained by ionizat ion of the amino and n i t ro  groups and by a change in the ene rg -  
ies of the e lec t ron  t rans i t ions  a s soc ia t ed  with these  groups.  

compared  with t r i azo le  I, one o b s e r v e s  a hype rch romic  change in the pr inc ipa l  band (~2~xO 203 nm, As 
eH205100) for  3 - a m i n o - l , 2 , 4 - t r i a z o l e  (XVIII) in water .  It was shown for  3 - a m i n o - l , 2 , 4 - t r i a z o l e  and its 

I rku tsk  Inst i tute  of Organic Chemis t ry ,  Siber ian Branch,  Academy of Sciences  of the USSR, I rku tsk  664033. 
T rans l a t ed  f rom Khimiya Getero ts ik l ichesk ikh  Soedinenii, No. 4, pp. 546-548, Apri l ,  1977. Original a r t ic le  
submit ted April  13, 1976. 

I 
This material is protected by copyright registered in the name o f  Plenum Publishing Corporation, 227 West 17th Street, New York, N. Y. I0011. No part ] �9 
o f  this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, 
microfilming, recording or otherwise, without written permission o f  the publisher. A copy o f  this article is available from the publisher for $Z50. 

441 



T A B L E  1. E l e c t r o n i c  A b s o r p t i o n  S p e c t r a  o f  3 , 5 - D i s u b s t i t u t e d  
1 , 2 , 4 - T r i a z o l e s  

Corn-! ~'max (e) ]Corn-]  ~'max (el 

pound i - -  ' [ I  pound 
InC.~H~OH [n0,,MHCl [no,, In C~HsOH ~nO,1M ncltno.,,,~I,:o~ 

III 198 
IV 197 
V 198 

VI 197 
VII 201 

VII1 199 
233 

IX 200 
222 

X 200 
209 
214 
i251 
262 
275 

XII202 
1211 
1216 
1249 
1255 
1265 
1278 

XII 

XII1 

XIV 

XV 

(2540) 
(3050) 
(3140) 
(4460) 
(3920) 
(4250) 
(3520) 
(5940) 
(5300) 
(6480) 
(7260) 
~23070) 

sh 
~1~960) 

sh 
~2~930) 

sh 
sh 
1~7801 

sh 
[202~4620) 
'210 
216 sh 
249 sh 
265 (20910) 
1265 sh 
278 sh 
206 (21820) 
245 (6960) 

202 (22410~ 
252 (14710) 
262sh- 
199 (22680) 
217 sh 
259 sh 

200 (14701 
198 (2600) 
197 (3790) 
197 (3940) 
197 (3790) 
199 (4060) 
2oi (3500) 
198 (6230) 
227 (4960) 
204* 
220* 
201 (7460) 

248 (5541) 
261 sn 

203* 

254* 

205* 

254* 

278 sh 

201" 
249* 

197" 
218" 

203 199 (21030) 
205 218 sh 
205 248 (20400) 
204 199 (21030) 
204 219 (10280) 
205 296 (15820) 
206 207 (6060) 
208 204 (60101 
230 204 {6380) 
207 204 (6620) 
240 203(s~1860 ) 
205 196 

208 (6320} 
200* 

256 252* 
264 196(15850)1" 

205 202 sh 
247 (2350) 
198 (43180) 
220 sh" 

258 259 (12880) 
268: 201 (37940) 
279: 226 sh 
207 262 (9090) 

2O0 (36750) 
223 sh 
260 (I0060) 

258 200 (43240) 
202 sh 
224 sh 
269 sh  

204 198 (32920) 
i210 210 sh 
245 247 sh 

1204 205* 
257 216" 

261" 
204 196" 

214" 
241 233* 
295~ 267* 

200 (6960) 
202 (9440) 
202 (8950) 
202 (9660) 
201 (9920) 

207 (7400) 
199 (10770 
247 (5380) 
200 (1125C 

242 (4850) 
197 (31000 
205 sn 
251 (12650 
201 (30440 

253 (11420 
]99 (90190 
207 sn 
256 (15780 
201 (29590 

:224 sh 
244 6610) 
201 23240) 
220 sh 
247 sh 
203: 

254' 
199' 
224' 

301' 

203 (12920) 

259 (19160) 
203 (14790) 
226 (7980) 
328 02800) 
207 (3610) 
208 (3880) 
206 (4900) 
207 (4800) 
206 (4790) 

209 (4940) 
205 (4900) 
263 (5180) 
205 (7300) 

265 (5630) 
202 (17430) 
221 (8990) 
274 {I0350) 
203 (20450) 
226 sh 
274 {100401 
201 ~3890) 
223 
273 (I0690) 
204 (18900) 

224 sh 
262 (4100) 
204 {17070) 

216 sh 
254 (7790) 
2O8 {139501 
226 sh 
273 (166901 

216 sh 
238 (6570) 
364 (9420) 

* Not comple te ly  soluble.  
tSolut ions  in H20. 

derivat ive  [4] that they ex is t  in the amino form in any medium.  On the bas i s  of data on the pK a values  of 
3 - a m i n o - l , 2 , 4 - t r i a z o l e  der ivat ives ,  it has  been a s s u m e d  that the center  of bas ic i ty  in them is  the heteror ing  
ni trogen atom rather  than the amino  group [5]. 

The kma x values  of the bands in the 200-nm region of the spectra  of the cations and anions of amino-  
t r i a z o l e s  with nonaromat ic  subst i tuents  in the 5 pos i t ion  (XVIII-XXIII) remain  unchanged as  compared  with the 
spectra  of neutral  m o l e c u l e s ,  and the ext inct ion coef f ic ients  increase  in aqueous HC1 and d e c r e a s e  in aqueous 
KOH. The long-wave  bands of t r i a z o l e s  XXIV and XXV exper ience  a bathochromic  shift in alkal ine media .  

We note the appearance of bands at 370 (e 5.8) and 435 nm (e 4.5) in the spectrum of an alkaline solut ion 
of 3 , 5 - d i a m i n o - l , 2 , 4 - t r i a z o l e  XXIII; the explanation for this is  difficult.  

Three  bands with m a x i m a  at 1 9 8 , 2 2 0 ,  and 259 nm are  observed  in the e lec tronic  spectrum of 3 -amino-  
5 - a r y l - l , 2 , 4 - t r i a z o l e  XXVI. In acidic  so lut ions  the long-wave  band undergoes  a hypsochromic  shift,  the band 
at 220 nm vanishes ,  and the extinction of the s h o r t - w a v e  band d e c r e a s e s  from 43,000 to 31,000 units .  In alkali  
the ext inct ion of the band at 200 nm d e c r e a s e s  to 17,000 units ,  and the l o n g e s t - w a v e  band is  shifted bathochrom-  
Ically.  S imi lar  ef fects  are noted in the spec tra  of t r i a z o l e s  XXVII, XXVIII, and XXXI. The long-wave  band of 
t r iazo l e  XXXII is  shifted bathochromica l ly  in both acidic  and alkal ine media ,  and this may  constitute evidence  
for  the participation of the nitro groups in an a c i d - b a s e  interaction.  

The d e c r e a s e  in the ext inct ion coef f ic ient  of the s h o r t - w a v e  Ir-~r* band in the spectra  of 5 - a r y l - s u b s t i -  
tuted t r i a z o l e s  in aqueous HC1 and KOH solut ions  is  evidently assoc ia ted  with disruption of the conjugation 
between the benzene  and h e t e r o c y c l i c  rings as  a resul t  of  ionizat ion of the latter.  
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E X P E R I M E N T A L  

The electronic absorption spectra were obtained with a Specord UV-vis Spectrophotometer. 
synthesis of the 1,2,4-triazoles was described in [6-8]. 

The 
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T H E R M O Y L Y S I S  

IN T H E  P R E S E N C E  OF A R Y L H Y D R A Z I N E S .  

OF AN ALKYLSULFONYL GROUP IN A 1,3-DIPOLE 

I. Ya .  P o s t o v s k i i ,  Vo L.  N i r e n b u r g ,  
a nd  u  P. M a m a e v  

OF I -PHENYL-5-ALKYLSU LFONYLTETRAZOLE 

AN INSTANCE OF MIGRATION 

UDC 547.796.1:541.124 

When 1-phenyl--5-alkylsulfonyltetrazoles are heated with arylhydrazines, the heteroring is 
cleaved to give nitrogen and 1-arylamino-2-phenyl-3-alkylsulfonylguanidine. According to the 
proposed scheme, the intermediate product of nucleophilic addition of the arylhydrazine to the 
tetrazole decomposes to give nitrogen and a 1,3-dipole, which is stabilized by migration of an 
alkylsulfonyl group. 

It has previously been shown that the product of replacement of the methylsulfonyl group of 1-phenyl- 
5-methylsulfonyltetrazole (Ia) by a hydrazino group on heating (100-130~ is recyclized to the isomeric 
1-amino-5-anilinotetrazole (III) [1]: 

N~N N2H4"H20 N--N 
/ / \ \  * / / \ \  

J~.N/~SO2CH3 N\N/ '~N H NH 2 C6H s HN '~N /N  
I 1 I 

C6H5 C6H 5 NH 2 

I a I I  I I I  

It seemed of interest  to ascertain the scope of this transformation for the reaction of sulfone Ia with 
other nucleophilic agents, part icularly arylhydrazines.  It was found that the reaction with phenylhydrazine 
commences only at 170" and proceeds vigorously at 180-190" with nitrogen evolution. A reaction product with 
empirical  formula C14H16N402S was isolated in 30% yield from the reaction mixture. The IR spectrum of 
crystals  of the product contain two high-intensity bands at 1253 and 1112 cm -1, which are character is t ic  for 
the SO 2 group in sulfones [2]; there are s imilar  bands in the spectrum of starting sulfone Ia (1312 and 1160 
cm-t). Absorption bands of stretching and deformation vibrations of NH groups are  observed in the IR spee- 
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