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Cleavage of one alkyl group occurs  in the reac t ion  of 4 -amino-3 ,5 -d i ( a lky l th io ) - l , 2 ,4 -  
t r i azo les  with hydrazine hydrate .  

As a rule,  n i t rogen-conta ining he te rocyc l ic  alkylthio compounds exchange an alkylthio group for  a 
hydrazine group on reac t ion  with hydrazine hydrate  [1]. 

In an a t tempt  to accompl i sh  this reac t ion  in the case  of 3,5-di (me thy l th io ) -4 -amino- l , 2 ,4 - t r i azo le  
(I), we obse rved  c leavage of one methyl  group to give 3 - m e t h y l t h i o - 4 - a m i n o - l , 2 , 4 - t r i a z o l i n e - 5 - t h i o n e  (II) 
instead of the expected  hydraz inolys is .  It was shown by means  of g a s - l i q u i d  ch romatography  (GLC) that 
the methyl  group is spli t  out as methane,  and, consequently,  the C a l i p h - S  bond is c leaved in the reac t ion  
with hydrazine hydrate,  while the C h e t - S  bond is c leaved during o rd inary  hydraz inolys is .  The reac t ion  of 
I with hydrazine hydrate probably  has redox c h a r a c t e r  and p roceeds  via the following scheme:  
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To a s c e r t a i n  the genera l i ty  of the reac t ion  we obtained a s e r i e s  of S-alkyl de r iva t ives  (III-VII) with 
identical  and different  alkyl groups at tached to the sulfur  atom. 
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|11 R=R'=CeHs; II t R=R'=n-C3H7; V R=R'=n-C4Hg; Vl R-R'=Cfl2C6tls; 

VII R=CH3, R'=C2H 5 

In the reac t ion  of hydrazine hydrate with diethyl der ivat ive  III, one ethyl group is spli t  out to give 
thione VIII. When S -me thy l -S ' - e thy l  der iva t ive  VII is heated with hydrazine hydrate,  a methyl  group is 
spl i t  out to give S-ethyl compound VIII, and 4 - a m i n o - 3 - h y d r a z i n o - l , 2 , 4 - t r i a z o l e - 5 - t h i o n e  fX) is s imul ta -  
neously fo rmed  in low yield.  It mus t  be supposed that initially fo rmed  thione VIII undergoes  par t ia l  hy- 
draz inolys is ,  since the l a t t e r  gives hydrazine X on reac t ion  with hydraz ine  hydrate .  The d i -n-propyl ,  di- 
n-butyl ,  and dibenzyl compounds (I-V-VI) do not undergo this sor t  of c leavage or hydraz inolys is .  
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TABLE 1 

I 

Corn- ' 

pound I R 
I 

R' 

N ~ N  

�9 i 
N H  2 

III IC2Hs C2H6 
IV n-C3Hr I n-CaHr 
V n-C4H9 n-C4U9 

w ,  
VIII C= 5 

mp, ~C 

125--126 a 
90--91b 
75--76b, 

123--124 u 
165--166 a 

Empirical 
formula 

Found, % i Calc., % I'~" 

C~H~',I4S2~ 35,5 5,9 31,6 35,7 5,9 ]31,4167 
C'8H~6N4S2 ~" 41,5 , 6,9 41,4 4166'9124,7!3060 CIoH20N4S~ 1461 7,4 24,6 46,1 7,7 
CsHIoN4S2 ]31:6 5,4 33,7 31,6 53 33,7[70 
C4HsN4S2 [27,0 4,5 ]36,2127,3 36,4 77 

a F r o m  water,  b F r o m  aqueous alcohol. CFound: N 24.1%. Calcu- 
lated: N 24.1%. dFrom butyl alcohol. 

An amino group in the 4 position has a substantial effect on the t rend of the reaction. This follows 
f rom the fact that 3 ,5-d imethyl th io- l ,2 ,4- t r iazole  (IX), which is obtained in the deamination of I, does not 
undergo react ion with hydrazine hydrate.  Quantum-mechanical  calculations of model compounds Ia and Xa 
by the Hiickel MO method showed that the amino group, owing to its e lec t ron-donor  propert ies ,  sharply 
increases  the negative charge on Chet; this is apparently the reason why attack on the cyclic carbon atom 
by hydrazine hydrate does not occur .  Thus t r ans fe r  of e lec t rons  by hydrazine hydrate to the e l ec t ron -ac -  
ceptor  t r iazole  ring p r imar i ly  causes localization of them in the C h e t - S  bond; this leads to strengthening 
of the lat ter  and cleavage of the S - C a l i p  h bond, which is unusual for such sys tems.  This cleavage becomes 
more likely, the s t ronger  the donor attached to the sulfur atom, which hinders this sor t  of localization. It 
must  be supposed that it is because of this that the g rea te r  e lectron-donat ing residue (the methyl group) in 
VII is split out, while in t r iazole  IX, which has a labile proton, this proton is t ransfe r red  to hydrazine hy- 
drate in basic media, and the compound, becoming negatively charged, is not capable of reduction (addition 
of e lectrons)  and can part icipate only in substitution react ions.  

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

3,5-Di(a lkyl th io) -4-amino- l ,2 ,4- t r iazoles  (III-V, VII) and 3 -E thy l th io -4 -amino- l ,2 ,4 - t r i azo l ine -5 -  
thione (VIII) (Table 1). These compounds were obtained by methods s imi lar  to those descr ibed for I, II, 
and VI [2]. 

3 -Methyl th io-4-amino- i ,2 ,4 - t r iazo l ine-5- th ione  (II). A 0.5-g (2.8 mmole) sample of 3, 5-di (methyl- 
th io ) -4 -amino- l ,2 ,4 - t r i azo le  (I) was refluxed in 5 ml of hydrazine hydrate for 12 h, after  which the solvent 
was removed by distillation to give 0.25 g (74%) of II with mp 186-187 ~ (needles f rom water).  

3 -Ethy l th io -4-amino- l ,2 ,4 - t r i azo l ine-5- th ione  (VIII). A. A 0.75-g (3.7 mmole) sample of 3,5-di(ethyl- 
th io ) -4 -amino- l ,2 ,4 - t r i azo le  (IlI) was refluxed in 10 ml of hydrazine hydrate for 12 h, after  which the mix- 
ture was cooled and fi l tered to give 0.2 g of III. The hydrazine was removed f rom the filtrate by disti l la-  
tion, and the residue was crys ta l l ized  f rom water  to give 0.47 g (72~) of VIII with mp 165-166 ~ 

B. A 1.3-g (6.8 mmole) sample of 3 -methy l th io -5-e thy l th io -4-amino- l ,2 ,4 - t r i azo le  (VII)was refluxed 
in 10 ml of hydrazine hydrate,  af ter  which the hydrazine was removed by distillation, and the color less  3- 
hydraz ino-4-amino- l ,2 ,4 - t r i azo l ine -5- th ione  (X) was removed by fi l trat ion and crysta l l ized f rom water  to 
give 0.15 g (15~) of a product with mp 224-225 ~ which was identical to the compound obtained by the method 
in [3]. The fil trate was evaporated to precipitate 1 g (83~) of VIII with mp 165-166 ~ (from water). 

3 -Hydraz ino-4-amino- l ,2 ,4 - t r i azo l ine -5 - th ione  (X). A 0.5-g (2.8 mmole) sample of VIII was refluxed 
for  12 h in 5 ml of hydrazine hydrate, af ter  which the hydrazine was removed by distillation, and the res i -  
due was crys ta l l ized  f rom water  to give 0.1 g (41%) of product.  A total of 0.2 g of start ing VIII was isolated 
f rom the mother  liquor. 
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