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Cyanoethylation of 4 - a r y l - 5 - a r y l a m i n o - l , 2 , 4 - t r i a z o l i n e - 3 - t h i o n e s  proceeds  at the nitrogen 
atom of the thioamide group. Alkylation of 4 - a ry l -5 - a ry l amino - l , 2 , 3 - t r i a zo l i ne -3 - th iones  
with chloroacetoni t r i le ,  monochloroacet ic  acid and its es ter ,  f i-chloropropionic acid, and 
methyl iodide proceeds at the sulfur  atom. The acidity constants of substituted 4-phenyl-  
5 -pheny lamino- l ,2 ,4 - t r i azo l ine -3 - th iones  differ by two orders  of magnitude f rom the acidity 
constants of the more  acidic substi tuted 4 -pheny l - l ,2 ,4 - t r i azo l ine -3 - th iones .  

It was shown in [1] that replacement  of one CH group in the 4 -pheny l - l ,2 ,4 - t r i azo l ine -3- th ione  (A) 
se r ies  by a ni trogen atom [transit ion to 1-phenyl te t razol ine-5- thione (B)] leads to intensification of the 
acidity and to a change in the chemical  proper t ies  of the compounds.  The transi t ion f rom A to C (replace-  
ment of phenyl by oz-pyridyl) brings the t r iazole  derivative (C) obtained close to 1-phenyl te t razo l ine-5-  
thione (B) because of the presence  of cor~jugation between the r ings [2]. 
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It was of in teres t  to elucidate the effect of replacement  of a hydrogen atom by an arylamino group in 
the 5 position of the r ing  of A (transition to 4 - a r y l - 5 - a r y l a m i n o - l , 2 , 4 - t r i a z o l i n e - 3 - t h i o n e s  previously  syn-  
thesized by us [3]) on the chemical  proper t ies  and acidity of the t r iazole  der ivat ives .  

Accord ing  to our data (Table I), the replacement  of hydrogen in the 5 position of the 1 ,2 ,4- t r iazol ine-  
3-thione r ing by an ary lamino group leads to a decrease  in the acidity by two orders  of magnitude as c o m -  
pared with 4 - a r y l - l , 2 , 4 - t r i a z o l i n e - 3  -thiones [1]. 

TABLE 1. Acidity Constants of 1 ,2 ,4-Tr iazol ine-3- th ione  Der iva-  
tives 

N - - N H  N - - N H  
H f J 

r p-~c6H4n~-C.n.~ =s H~.~..c=s 

C6H4R "P Cell 4 R-p 

Ka K a 

H 
CI 

C~HsO 

4,12" 10 -9 
3,39- 1~0 - 9  
7,08. I0 -t~ 

1,58.10 -7 l 
2,51 �9 10 -7-t 
6,31 �9 10 -8 
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As seen f rom Table 1, the chlorine atom in the 4 position of the phenyl r ing  displays an e lec t ron-  
accept ing effect and increases  the acidity of the compound, while the e lec t ron-donat ing ethoxy group lowers 
the acidity of the t r iazole  derivat ives  ; these resu l t s  are in agreement  with those in [1]. 

The 4 - a r y l - 5 - a r y l a m i n o - l , 2 , 4 - t r i a z o l i n e - 3 - t h i o n e s  (I) have the thione s t ructure ,  as confirmed by the 
IR spec t ra  (the presence  of bands at 1330 cm -~ for the C=S group and at 1548 cm -1, assigned to the NHC=S 
group) and by a qualitative react ion for the thione group [4]. 

Cyanoethylation of Ia with acryloni t r i le  in absolute dioxane with sodium ethoxide yielded IIa, the UV 
spect rum of which in alcohol was s imi lar  to the UV spect rum of Ia (Xma x 260 nm), while the IR spectrum 

contained bands at 1552 cm-l(~/N--C----S)and at 2270 cm -1 (CN). These resul ts  indicate that cyanoethyla-  

tion proceeds  at the ni trogen atom of thethioamide group, as is the case for  A [5]. 

The cor responding  acids (IID, e s te r s  (IV), and hydrazides (V), which are of interest  as physiologically 
active substances,  were obtained by saponification of II. 

The cor responding  S-substituted derivat ives (VI-X) were obtained by alkylation of I with methyl iodide, 
ehloroacetoni t r i le ,  monochloroacet ic  acid and its es te r ,  and fi-chtoropropionic acid. The absorption curves  
of the alkylation products  in alcohol were s imi lar  (Xmax 255 nm) and differed f rom the absorption curves  
of the s ta r t ing  thione I and nitr i le II. 

Acid IXa, obtained by the react ion of Ia with f i-chloropropionic acid, differs f rom isomer ic  acid IIIa, 
obtained by saponification of nitri le IIa. 
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The absorpt ion curve of IIIa is s imi lar  to the absorpt ion curve of s tar t ing thione Ia, while the absorption 
curve of IXa reca l l s  the spec t rum of sulfide VI, the thiol s t ruc ture  of which is confirmed by a positive test  
for a methy lmercap to  group [6]. 

The react ion of Ia with chloroacetoni t r i le  in alkaline medium yielded nitri le VIIa, the hydrolysis  of 
which gave acid Villa, which is identical to the acid obtained by the react ion of Ia with monochloroacet ic  
acid. 

Amides XI and hydrazides  XII were obtained f rom es t e r s  X; XII were condensed with aryl isothio-  
cyanates to give substituted 1 -ace ty l -4 -a ry l th iosemica rbaz ides  (XIII), which, on cycl izat ion under the in- 
fluence of alkali, fo rm substituted 4 -pheny i -5 -pheny lamino-3- (5 -a ry lamino- l ,3 ,4 - th iod iazo ly l -2 )methy l -  
m e r c a p t o - l , 2 , 4 - t r i a z o l e s  (XIV) and, with w-bromoacetophenone,  2 - (4 -pheny l -5 -pheny lamino- l ,2 ,4 - t r i azo ly l -  
3 -mercap toace ty lhydraz ino) -3 -a ry l -4 -pheny l th iazo l ium bromides  (X-V). 
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T A B L E  2 .  C h a r a c t e r i s t i c s  o f  t h e  C o m p o u n d s  O b t a i n e d  

Corn- Ele- Found~ ! Calcu- Yield, 
pound ivip, ~ Empirical  formula men t  % ~ lated, % % 

IIa 
l ib  
IIc 
lid 

III a 
l l l b  
II1 c 
Il ld 
IVa 
IVb 
IVc 
IVd 
Va 
Vb 
Vc 
Vd 

Vl'b 
VIc  
VId 

VIIa 
VIIIa 
VIIIb 
VIIIc  
VIIId 

IXa 
Xa 
Xb 
Xc 
Xd 

XIa 
X I b  
XIc 
XId 

XIla  
XIIb 
XIlc  
XIld 

XIIIal  
XIIIb 
XIII c 
XIIld 
XIVa 
XIV b 
XIVc  
XIVd 
XVa 
XVb 
XV c 
xVd 

150--151, 
174--175 
156--157 
224--225 
221--222 
171~17.9 
88--89 

169--170 
132--133 
132--133 
131--132 
196--197 
163--164 
142--143 
93--94 

179--180 
188---189 
182--183 
221--222 
206--207 
~223--224 
202--203 
142--143 
218--219 
211--21~ 
143--144 
172--173 
118--11,9 
179--180 
I79--180 
196--197 
108--109 
222--223 
186--187 
204--205 
182--183 
207--20,8 
162--163 
184--185 
158--I59 
174--175 
143--144 
149--15,1 
129--130 
152--153 
212~913 
183--I~4 
179--180 
130--131 

C,THtsNsS 
C,gH,~NsS 
C~H2~N502S 
CI7HI3C I2'NsS 
CI7HI6N402S 
C19H2oN40~S 
C~IH24N404S 
C ~TH 14C 12N40~S 
C 19H2o~N402.S 
C21H24N40~S 
C~H~sN404S 
C 19HIsCI~N40=S 
C,7H~sN~OS 
CIgH22N6OS 
C21H~N6OaS 
C17H~6C12N60S 
C17HlgN4S 
C 19H22~402S 
C15HI2CI2N4S 
CI6HI3NsS 
CleJHI4'N402S 
.CIsHI~N402S 
C20H22~404S 
C~H~zCI2N402S 
C17HIGN402S 
CisH,sN40~S 
C2~H~N4QS 
C~H2~N404S 
CI~HI~CI~N40~S 
C~H,~NsOS 
C~sHi,NsOS 
C~oH~NsO~S 
CI~HI~ClzNsOS 
C~sH~r 
C~8H~N~OS 
C~oH~4NaOaS 
CI~H14ClzN6OS 
C~H~,N7OS~ 
C~4H~NTOS~ 
C~sH~sNTO~S:~ 
C~H2oC1N7OS2 
C~H~NTSe 
C24H21~NTS~ 
C~sH~sN7OS2 
C~H~sCINTS~ 
CaH~sBrN7OS~ 
C~2H~sBrN7OS~ 
C~H~oB~N~OzS~ 
C3~H~BrCIN70~S2 

N 
N 
N 
21 
N 
N 
N 
E1 
N 
N 
N 
El 
N 
S 
N 
CI 
S 
N 
El 
N 
N 
N 
N 
E1 
N 
N 
N 
N 
El 
N 
N 
S 
El 
N 
N 
N 
N 
N 
N 
S 
S 
S 
S 
S 
S 

2I ,8 
20,0 
17,1 
18,2 
16,5 
15,2 
13,0 
17,3 
15,2 

76 
86 
59 
49 
89 
81 
65 
67 
85 
70 
68 
63 
85 
98 
81 
95 
80 
83 
70 
56 
96 
80 
87 
90 
81 
96 
86 
89 
90 
74 
76 
73 
51 
87 
91 
62 
62 
79 
79 
83 
83 
8o 
78 
76 
7o 
64 
67 
88 
71 

T h u s , r e p l a c e m e n t  o f  a h y d r o g e n  a t o m  b y  a n  a r y l a m i n o  g r o u p  i n  t h e  5 p o s i t i o n  o f  t h e  t r i a z o l i n e - 3 -  

t h i o n e  r i n g  l e a d s  o n l y  t o  a d e c r e a s e  i n  t h e  a c i d i t y  a n d  d o e s  n o t  s u b s t a n t i a l l y  a f f e c t  t h e  c h e m i c a l  p r o p e r t i e s .  

EXPERIMENTAL 

2-/~-Carbethoxyethyl-4-phenyl-5-phenylamino-l,2,4-triazoline-3-thione (IVa). Alcohol (15 ml)and 
several drops of concentrated H2SO 4 were added to 3.4 g (i0 mmole) of Ilia. The mixture was refluxed for 
1 h, cooled, and the resulting sticky mass of crystals was filtered and washed with water, alcohol, and ether 
to give 3.13 g (85%) of a product with mp 132-133 ~ (from alcohol). 

I~b-d (Table 2) were obtained under similar conditions. 

Hydrazide of 2-fi-Carboxyethyl-4-phenyl-5-phenylamino-l,2,4-triazoline-3-thione (Va). A total of 
0.7 ml (7 mmole) of 50% hydrazine hydrate was added to a suspension of 2.58 g (7 mmole) of IVa in alcohol, 
and the mixture was heated for 30 rain. It was then cooled, filtered, and the precipitate was washed with 
water, alcohol, and ether to give 2.11 g (85%) of a product with mp 163-164 ~ (from alcohol). 

Vb-d (Table 2) were obtained under similar conditions. 

The substituted VI were obtained via the method in [7]. 

3-Cyanomethylmereapto-4-phenyl-5-phenylamino-l,2,4-triazole (Vlla)~ Sodium hydroxide [2.5 ml 
(2 N)], 2.5 ml of alcohol, and 0.33 g (5 mmole) of chloroacetonitrile were added to 1.34 g (5 rnmole) of la, 
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~nd the mixture was heated for 40 mino It was then cooled, diluted with water,  and the resul t ing  crysta l l ine  
precipi ta te  was f i l tered and washed with water,  alcohol, and ether to give 0.85 g (56%) of a product with mp 
206-207 ~ (from alcohol).  

Amide of 3 -Carboxymethy lmercap to -4 -pheny l -5 -pheny lamino- l ,2 ,4 - t r i azo le  (XIa). Ammonia was 
bubbled for 2 h with heating through a solution of 1.34 g (3.8 mmole) of Xa in 20 ml of methanol.  The r e -  
suiting precipi ta te  was f i l tered and washed with water ,  alcohol, and ether  to give 0.93 g (74%) of a product 
with mp 179-180 ~ (from alcohol). 

XIb-d (Table 2) were synthesized under s imi la r  conditions. 

1 - [4 ' -pheny1-5 ' -phenylamino-3 ' (1 ', 2 ', 4 ' - t r i a z  olyl) ]mercaptoacetyl -  4-phenyl thiosemicarbaz ide (XIIIa). 
Phenyl isothiocyanate [0.4 g (3 mmole)] was added to 1.02 g (3 mmole) of XIIa in alcohol, and the mixture 
was heated on a water  bath for 10-15 min. It was then cooled, and the resul t ing precipitate was f i l tered 
and washed with alcohol and ether  to give 1.11 g (79%) of a product with mp 162-163 ~ (from alcohol). 

XIIlb-d (Table 2) were obtained under s imi la r  conditions. 

4 -Phenyl -5-phenylamino-3  - [5 ' - (p -ch l  orophenylamino) -2 '  ( l ' ,3 ' ,4 ' - th iadiazoly l )  ]methylmercapto-1 ,2 ,4-  
t r iazole  (XIVd). Sodium hydroxide [10 ml (2 N)] was added to 0.51 g (1 mmole) of XIIId, and the mixture was 
refluxed for  1 h. It was then cooled, acidified with hydrochlor ic  acid, and the resul t ing precipitate was f i l -  
t e red  and washed with water  and aqueous alcohol to give 0.32 g (70%) of a product with mp 152-153 ~ (from 
aqueous alcohol). 

XIVa-c (Table 2) were s imi la r ly  obtained. 

2 - [4 ' -Pheny l -5 ' - pheny l am ino -3 '  ( l ' , 2 ' , 4 ' - t r i azo ly l )  ]mercaptoace ty lhydraz ino-3-ary l -4-phenyl th iazol ium 
Bromide (XVa). XIIIa [0.95 g (2 mmole)] was thoroughly t r i tura ted  with 0.4 g (2 mmole) of w-b romoace to -  
phenone, the minimum amount of alcohol was added, and the mixture was heated on a water  bath for  1 h. It 
was then cooled, and the resul t ing  precipi tate  was f i l tered and washed with alcohol and ether  to give 0.84 g 
(64%) of a product with mp 212-213 ~ (from alcohol). 

XVb-d (Table 2) were synthesized under s imi la r  conditions. 

The acidity constants were determined by potentiometric  t i trat ion (with 0.02 N sodium hydroxide) of 
aqueous alcohol solutions with a glass e lectrode counter  to a ch lor ine-s i lver  LPU-01 pH mete r .  
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