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Kinetically controlled rearrangement of substituted 5-amino-l,2,3-thiadiazoles to the 
corresponding 1,2,3-triazoles under the conditions of a pseudomonomolecular reaction is 
described. Based upon the found rate constants k' the mechanism of the rearrangement 
is discussed. 

В работе изучалась кинетика перегруппировки замещенных 5-амино-
-1,2,3-тиадиазолов в 1,2,3-триазолы в условиях псевдомономолекулярной реакции. 
Исходя из измеренных констант скоростей к' обсуждается механизм пере­
группировки. 

Dimroth rearrangement in a thiadiazole—triazole system was first observed by 
Kindt—Larsen and Pedersen [1] when 5-mercapto-l-phenyl-l,2,3-triazole was 
formed from 5-anilino-l,2,3-thiadiazole. A similar rearrangement has been ob­
served to take place with 4-substituted 5-amino-l,2,3-thiadiazoles [2] and 
4-acyl-5-arylamino-l,2,3-thiadiazoles [3]. 

In the present work the kinetics of the rearrangement of substituted 
5-amino-l,2,3-thiadiazoles to 1,2,3-triazoles in piperidine or its methanolic solu­
tion has been monitored under the conditions of a pseudomonomolecular reaction 
(excess of piperidine). 

The rate of the rearrangement was followed by the u.v. spectroscopy in the range 
35—60°C. Below 30°C the rearrangement was a slow reaction. The course of the 
reaction was deduced from the decrease of the extinction of the corresponding 
1,2,3-thiadiazole in the range ( — 300—340 nm) where the formed triazole shows 
no absorption maximum. 

The rearrangement was studied on two types of compounds: one of them was the 
conversion of 5-(R-amino)-l,2,3-thiadiazoles to l-R-5-mercapto-l,2,3-triazoles 
and the other was that of 4-methyl-5-(R-amino)-l,2,3-thiadiazoles to 
l-R-4-methyl-5-mercapto-l,2,3-triazoles. 

The objective of the kinetic measurements was to ascertain whether the 
substituents at the position C-4 of the benzene ring affect the rate of the 
rearrangement i.e. the rate of the cleavage of the 1,2,3-thiadiazole ring (the S—N 
bond) and, based on the found data, to discuss the mechanism of the process. The 
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Table I. Rate constants of the conversion of 1,2,3-thiadiazoles to 5-mcrcapto- 1,2,3-triazoles 
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possibility of the opening of the ring generally depends upon the electronic 
properties of the substituents and our results are in accord with this theory. The 
found rate constants (Table 1) show that electron-withdrawing substituents, mak­
ing it more acidic, faciliate the abstraction of the hydrogen atom, and vice-versa. 
We assume that the opening of the thiadiazole ring occurs via the cleavage of the 
S—N bond the ease of which depends upon the electronic effects of the p-sub-

.-©-£• 
вн2 

BH = piperidine. 

Scheme 1 

stituents on the benzene ring and on R1 (Scheme 1). This is supported by the linear 
correlation of the rate constant logarithms with op Hammett constants of the 
substituents found at three temperatures (r35oC = 0.96; r45oC = 0.95, and гЫГС = 
= 0.98). The g values at these temperatures were found to be close enough 
(9з5"с = 0.815, £>45°c = 0.815, £Wc = 0.758) to indicate a uniform reaction course 
(Fig. 1). 

The following values could be considered, taking into account the correlation 
dependences: the equations for the rearrangement under investigation, 

35±0.2°C:y = 1.076 + 0.315*, 
with the deviations Sx = 0.425 

Sy= 0.359 

and the point scatterings = 0.098, 

45 ±0.2°C: у = 1.711+ 0.815*, 
with the deviations Sx = 0.425 

Sy= 0.365 

e 
вн2 
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DIMROTH REARRANGEMENT 

T 1 1 1 1 1 1 1 Г 

_ J 1 I I I I I I I 

0.8 -0.S -0Л -0.2 0 0.2 OA 0.6 OS Op 

Fig. 1. Correlation dependence of log k' upon op of the rearrangement in the thiadiazole—triazole 
system. 

The substances are numbered as in Table 1. The op values were taken from [4], 
for derivative XII from [5]. 

and the point scatterings = 0.121, 

60 ± 0.2°C: у = 2.325 + 0.758*, 
with the deviations Sx = 0.425 

Sy = 0.329 

and the point scatterings = 0.068. 

The studied rearrangement was not accompanied by side reactions which was 
substantiated by the fact that during the kinetic measurements the u.v. spectra of 
the reaction mixtures showed merely the decrease of the band corresponding to the 
1,2,3-thiadiazoles and the increase of the band of the produced 1,2,3-triazoles. 

Based on the above-mentioned fact and the found rate constants k' the following 
mechanism (Scheme 1) is suggested for the conversion under study. 

The mechanism was further supported by the found higher entropy values 
(Table 2) and mainly by the fact that in the case of the rearrangement of 
4-methyl-5-(R-amino)-l,2,3-thiadiazoles the found rate constants were by an 
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Table 2 

Activation energies and entropies of the conversion of 1,2,3-thiadiazoles to 5-mercapto-l,2,3-triazoles 
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order of magnitude lower (Table 1). This may be explained by the less pronounced 
acidity of the hydrogen of the amino group as a result of its conjugation due to the 
+1 effect of the methyl group, making the S—N bond cleavage in the thiadiazole 
ring more difficult. 

Experimental 

The starting 5-(R-amino)-1,2,3-thiadiazoles and 4-methyl-5-(R-aminô)-1,2,3-thiadiazoles were 
obtained by reacting the corresponding isothiocyanates with diazomethane [6] or diazoethane [7]. Prior 
to the kinetic measurements the substances were recrystallized and dried under reduced pressure. 
Piperidine or its 0.04 M methanolic solution was used as the base. 

The kinetics of the conversions were monitored by spectrophotometry using a Specord UV VIS 
(Zeiss, Jena) instrument, by running the reactions directly in the tempered instrument cells at 35 ±0.2, 
45 ±0.2, and 60±0.2°C. 

The reaction mixtures consisted of 9.5 ml methanolic 0.04 M piperidine and 0.5 ml methanolic 
solution of corresponding thiadiazole (final concentration, of the substrate ranging from 2 to 
5xlO"5M). 

The conversion was conducted under the conditions of a pseudomonomolecular reaction (constant 
concentration of the base) and the rate constants were calculated according to the equation of first-order 
reactions. Since extinction E is a linear function of the concentration, in the kinetic equation the changes 
of the concentration of the corresponding thiadiazole could be substituted with the differences in the 
extinction (keeping the wavelength, cell thickness, and the temperature constant). 
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DIMROTH REARRANGEMENT 

The rate constants k' (min-1) found for the Dimroth rearrangement in the thiadiazole—triazole 
system and the /, , values (min) are listed in Table 1. 

From the linear dependence of k' upon \IT in the range 35—60°C the activation energies and 
entropies (Table 2) were calculated according to the modified Arrhenius equation. 
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