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За оцінками, 50 % всіх молекул лікарських засобів, що використовуються в лікарській терапії, вводять у 

вигляді солей. Цей факт вказує на те, що утворення солі лікарської речовини є важливим етапом розви-

тку лікарського засобу. 

Тому вважаємо, що комбінаторний синтез органічних та неорганічних солей похідних 1,2,4-тріазолу 

має не лише теоретичну а й практичну значимість. 

Метою роботи є синтез та встановлення будови нових 2-((4-(R-ариліденаміно)-5-метил-4H-1,2,4-тріазол-

3-іл)тіо)ацетатних кислот та їх солей, де R – 2Н, 4-диметиламінобензиліден, 2-гідроксибензиліден,  

4-гідроксибензиліден, 4-нітробензиліден та вивчення анксіолітичної дії синтезованих сполук. 

Матеріали та методи дослідження. Фізико-хімічних властивості отриманих сполук досліджували згі-

дно методів, які наведені у Державній Фармакопеї України. Температуру плавлення визначали на авто-

матичному приладі для визначення температури плавлення OptiMelt Stanford Research Systems MPA100 

(виробництво США). Елементний склад сполук встановлено на елементному аналізаторі Elementar 

Vario EL cube (CHNS) (стандарт – сульфаніламід). Хромато-мас-спектральні дослідження проводили на 

газорідинному хроматографі Agilent 1260 Infinity HPLC з обладнаним мас-спектрометром Agilent 6120 

(іонізація в електро-спреї (ESI), 1Н ЯМР-спектри реєструвались на спектрометрі «Mercury 400», роз-

чинник DMSO-D6, внутрішній стандарт – тетраметилсилан. 

Анксіолітичну та анксіогенну активність досліджуваних сполук вивчали в тесті за S. Pellow. 

Результати досліджень. В якості вихідних речовин використовували 4-(R-ариліденаміно)-5-метил-4H-

1,2,4-тріазол-3-тіоли, де R – 2Н, 4-диметиламінобензиліден, 2-гідроксибензиліден, 4-гідроксибензиліден, 

4-нітробензиліден. 

Синтез 4-(R-ариліденаміно)-5-метил-4H-1,2,4-тріазол-3-тіолів, де R – 4-диметиламінобензиліден,  

2-гідроксибензиліден, 4-гідроксибензиліден, 4-нітробензиліден, проведений додаванням ароматичного 

альдегіду (4-диметиламінобензальдегіду, 2-гідроксибензальдегіду, 4-гідроксибензальдегіду, 4-ніт- 

робензальдегіду) до 4-аміно-5-метил-4H-1,2,4-тріазол-3-тіолу в середовищі ацетатної кислоти та на-

гріванні до розчинення осаду. 

Отримання 2-((4-(R-ариліденаміно)-5-метил-4H-1,2,4-тріазол-3-іл)тіо)ацетатних кислот проводили до-

даванням ароматичного альдегіду до еквівалентної кількості 2-((4-(аміно)-5-метил-4H-1,2,4-тріазол-3-

іл)тіо)ацетатної кислоти в в середовищі ацетатної кислоти при нагріванні. 

Висновки. Синтезовано ряд нових 2-((4-(R-ариліденаміно)-5-метил-4H-1,2,4-тріазол-3-іл)тіо)ацетатних 

кислот. Будову синтезованих сполук встановлено за допомогою сучасних фізико-хімічних методів аналі-

зу. Досліджено деякі фізико-хімічні властивості отриманих речовин.  

Ключові слова: 1,2,4-тріазол, 1H ЯМР, синтез, гетероциклічні сполуки 

 

 

1. Introduction 

Solubility data is used to make the most important 

decisions from the earliest stages of drug design and 

throughout the process of their development [1]. 

In many cases, the physical properties of the 

pharmaceutical substances need to be modified to 

achieve the optimal technological characteristics that are 

suitable for the development of the dosage form. Differ-

ent strategies are used to change the physical properties 

of pharmaceutical substances associated with the creation 

of medicinal products [2]. 

 

2. Formulation of the problem in a general 

way, the relevance of the theme and its connection 

with important scientific and practical issues 

It is estimated that 50% of all molecules of medic-

inal products used in drug therapy are administered as 

salts. This fact indicates that the formation of a salt of a 

medicinal substance is an important stage in the devel-

opment of a medicinal product. Medicinal substances 

often have certain suboptimal physico-chemical or bio-

pharmaceutical properties that can be overcome by creat-

ing saline versions of the drug that are developed and 

implemented after a rigorous research and development 

program [3]. 

 

3. Analysis of recent studies and publications in 

which a solution of the problem are described and to 

which the author refers 

To date, a number of salts of derivatives of 1,2,4-

triazole have been synthesized which exhibit a wide 

range of biological effects [4, 5], low toxicity [6] and 

have physicochemical properties that simplify the tech-

nological features of the creation of new drugs [7]. 
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4. The field of research considering the general 

problem, which is described in the article 

Therefore, we believe that the combinatorial syn-

thesis of organic and inorganic salts of derivatives of 

1,2,4-triazole has not only theoretical but also practical 

significance. 

 

5. Formulation of goals (tasks) of article 

The aim of the work is to synthesize and estab-

lish the structure of new 2 - ((4- (R-arylideneamino) -5-

methyl-4H-1,2,4-triazol-3-yl) thio) acetate acids and their 

salts where R: 4-dimethylaminobenzylidene, 2-

hydroxybenzylidene, 4-hydroxybenzylidene, 4-

nitrobenzylidene and the study of the anxiolytic action of 

the synthesized compounds. 

 

6. Materials and methods of research.  

The physicochemical properties of the compounds 

obtained were investigated according to the methods 

presented in the State Pharmacopoeia of Ukraine. The 

melting temperature was determined on an OptiMelt 

Stanford Research Systems MPA100 (US production) 

automatic melting device. The elemental composition of 

the compounds is installed on the elemental analyzer 

Elementar Vario EL cube (CHNS) (standard - sulfanila-

mide) [8]. Chromatographic mass spectral studies were 

performed on a gas-liquid chromatograph of Agilent 

1260 Infinity HPLC equipped with an Agilent 6120 mass 

spectrometer (ionization in an electrical spray (ESI), 1H 

NMR spectra were recorded on a Mercury 400 spectrom-

eter, DMSO-D6 solvent, internal standard - tetrame-

thylsilane. 

The anxiolytic and anxiogenic activity of the 

compounds were studied in the S. Pellow test [9, 10]. 

The comparison drug gidazepam was administered at a 

dose of 7 mg / kg [11, 12]. 

 

7. Discussion 

There are many methods of synthesizing 5-

substituted 4-amino-1,2,4-triazole. To achieve this goal, 

a method for the synthesis of 5-methyl-4-amino-1,2,4-

triazole-3-thiol (1a) by H. Beyer and C.-F. Kröger [13], 

which offers the synthesis of compound 1a by the inter-

action of thiocarbohydrazide with acetic acid, and the 

method of E. Hoggarth, which obtained compound 1a by 

reaction of methyl 2-acetate dithiocarbasinate with hy-

drazine hydrate [14]. Thus, 5-methyl-4-amino-1,2,4-

triazole-3-thiol was obtained according to the method 

described by E. Hoggarth by reaction of the interaction 

of potassium 2-acetatdithiocarbasinate with hydrazine 

hydrate. 

As starting materials, 4- (R-arylideneamino) -5-

methyl-4H-1,2,4-triasole-3-thiols (3a-d) [15, 16], where 

R-arylideneamino: 4-dimethylaminobenzylideneamino 

(3a), 2-hydroxybenzidylamino (3b), 4-hydroxyben zidyl-

amino (3c), 4-nitrobenzylideneamino (3d). 

Synthesis of 4- (R-arylidamino) -5-methyl-4H-

1,2,4-triazole-3-thiols (3a-d), in contrast to those de-

scribed by the authors [15, 16], was carried out by the 

addition of aromatic aldehyde (4- 4-nitrobenzaldehyde 

(2d)) to 4-amino-5-methyl-4H-1,2,4-triazole-3-thiol (1a) 

) in an acetate acid medium and heated to dissolve the 

precipitate. When cooled, substances of red (3a) and 

yellow (3b-d) colours were formed (Fig. 1).  

 

 
Fig. 1. Synthesis scheme for 4-(R-arylideneamino) -5-methyl-4H-1,2,4-triazole-3-thiols (3a-d) 

 
After analyzing the data of 2 - ((4-amino-5-methyl-

4H-1,2,4-triazol-3-yl) thio) acetate acid (4a), no literature 
was found, but the presence of the CAS identifier indicates 
its mention in the literature (CAS: 332898-05-2). Com-
pound 4a is synthesized by the addition of 2-chloroacetic 
acid to an equivalent amount of 4- (amino) -5-methyl-4H-
1,2,4-triazole-3-thiol (1a) pre-dissolved in a solution of i-
propyl alcohol and sodium hydroxide (Fig. 2). 

Preparation of 2 - ((4- (R-arylidenemino) -5-

methyl-4H-1,2,4-triazol-3-yl) thio) acetate acid (4b-e) 

was carried out by adding aromatic aldehyde (2a-d) to 

equivalent amount of 2 - ((4- (amino) -5-methyl-4H-

1,2,4-triazol-3-yl) thio) acetic acid (4a) in an acetic acid 

medium under heating. When cooled, yellow precipitates 

(4b-e) were obtained (Fig. 3).  
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Fig. 2. Scheme of synthesis of 2-((4- (amino) -5-methyl-4H-1,2,4-triazol-3-yl) thio) acetic acid (4a) 

 

 

 
 

 

Fig. 3. Scheme of synthesis of 2-((4- (R-arylideneamino) -5-methyl-4H-1,2,4-triazol-3-yl) thio) acetate acids (4b-e) 

 

 

 

Compound (4c) was obtained by counter-synthesis 

(Fig. 4). To 0.01 mole of 4- (2-hydroxybenzylideneamino) 

-5-methyl-4H-1,2,4-triazole-3-thiol solution (3b) pre-

dissolved in 40 ml of i-propanol with the addition of an 

equivalent amount of sodium hydroxide, add 0.01 mol of 

2-chloroacetic acid dissolved in 5 ml of purified water. 

Boil for 5 hours, after which a precipitate forms, which is 

filtered off. The compound obtained in various ways does 

not depress the melting point. 

Thus, the acids 4a, 4b and 4d obtained under the 

action of ammonia hydroxide, sodium and potassium 

hydroxide in aqueous media were obtained the corre-

sponding salts (5a, 5c-f) (Table 1, Fig. 5). 

The salts of heavy metals were prepared by the in-

teraction of sodium salt of 2 - ((4-amino-5-methyl-4H-

1,2,4-triasol-3-yl) thio) acetate acid with copper, zinc, 

calcium and iron (5 g- j) (Fig. 5). 

 

 

 
Fig. 4. Scheme of synthesis of 2-((4- (2-hydroxybenzylideneamino) -5-methyl-4H-1,2,4-triazol-3-yl) thio)  

acetic acid (4c) 

 

 

 

 

Table 1 
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Physico-chemical constants of 2 - ((4- (R-arylidene) -5- (methyl) -4H-1,2,4-triazol-3-yl) thio) acetate acids and 

their salts  

 

No. Compound R X Gross formula Melt Yield, % 

1. 4a NH2 H+ C5H8N4O2S 176–178 71.35 

2. 4b N=CH-C6H4N(CH3)2-4 H+ C14H17N5O2S 140–142 65.21 

3. 4c N=CH-C6H4OH-2 H+ C12H12N4O3S 184–186 69.35 

4. 4d N=CH-C6H4OH-4 H+ C12H12N4O3S 134–136 72.31 

5. 4e N=CH-C6H4NO2-4 H+ C12H11N5O4S 200–202 65.48 

6. 5a NH2 NH4
+ C5H11N5O2S 204–206 78.56 

7. 5b NH2 C5H10NH2
+ C10H19N5O2S 168–170 61.42 

8. 5c NH2 K+ C5H7N4KO2S ˂240 69.93 

9. 5d NH2 Na+ C5H7N4NaO2S 223–225 71.84 

10. 5e N=CH-C6H4N(CH3)2-4 Na+ C14H16N5NaO2S ˃240 71.15 

11. 5f N=CH-C6H4OH-4 Na+ C12H11N4NaO3S ˃240 74.35 

12. 5g NH2 
1/2Cu+2 C10H14N8CuO4S2 238–240 74.31 

13. 5h NH2 
1/2Zn+2 C10H14N8ZnO4S2 ˂240 60.04 

14. 5i NH2 
1/2Ca+2 C10H14N8CaO4S2 212–214 61.87 

15. 5j NH2 
1/3Fe+3 C15H21N12FeO6S3 183–185 59.84 

 

 
Fig. 5. Scheme for the synthesis of 2-((4- (R-arylideneamino) -5-methyl-4H-1,2,4-triazol-3-yl) thio) acetate acids salts 

(5a-j) 
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8. Results of the research 

The composition and structure of all compounds 

synthesized by us are determined using elemental analy-

sis and physico-chemical methods of analysis: 1 H-NMR 

spectroscopy, the HPLC-MS method. 

Elemental analysis of compounds was conducted 

at the Department of Toxicological and Inorganic Chem-

istry of the Zaporizhzhya State Medical University in the 

laboratory of elemental analysis of organic compounds. 

Determination of the elemental composition of com-

pounds was carried out using the elementar analyzer 

ELEMENTAR vario EL cube. 

Previously, it was shown that 2-(4-amino-5-

methyl-1,2,4-triazol-3-ylthio) acetic acid showed high 

anxiolytic activity, and the synthesis of 2-(((2-

hydroxybenzylidene) amino) -5 methyl-1,2,4-triazol-3-

ylthio) acetic acid should lead to the creation of highly 

effective anxiolytics [17, 18]. 

In this way, the anxiolytic properties of acids 4c, 

4e and salts 5e, 5f (Table 2) were studied. 

 

Table 2 

The action of 1,2,4-triazole derivatives on the behavior of animals in the S. Pellow test (n=7) 

Compound/group 

Indices 

The latent 

period of 

entry to the 

sleeves, s 

Staying Number of sleeves visits 

In the illuminat-

ed sleeves, s 

In the dark 

sleeves, s 

On the central 

ground, s 
Illuminated Dark 

Control 7.14±1.49 59.71±6.02 183.29±8.72 49.86±4.85 1.71±0.55 2.43±0.65 

Gidazepam 24.57±3.70* 120.71±11.94* 62.71±4.78* 92.00±10.66* 2.14±0.26 1.00±0.31 

Control 6.14±1.03 66.00±6.83 167.14±8.46 66.86±5.41 2.67±0.37 1.14±0.26 

4с 2.43±0.78* 13.86±6.16 268.14±6.23* 18.00±1.85* 0.29±0.18* 0.43±0.20 

4e 3.29±0.47* 9.57±2.49* 260.00±5.10* 30.43±3.18* 1.14±0.26* 0.71±0.18 

5f 3.86±0.91 37.29±9.28* 255.29±11.19* 37.43±6.03* 3.00±0.79 1.71±0.47 

5e 4.43±0.30 124.71±13.26* 94.86±11.86* 80.43±3.68 0.71±0.18* 1.71±0.36 

 

 

According to the results of the research, it was 

found that in the conditions of the S. Pellow test after the 

introduction of the studied compounds there were no 

substances with anxiolytic action, which would be signif-

icantly higher than the reference drug gidazepam. How-

ever, sodium salt 5e in its action is approaching to 

gidazepam. And the rest of the studied substances have a 

pronounced anxiogenic effect. 

 

Experimental part. 

2-((4-amino-5-methyl-4H-1,2,4-triazol-3-yl) 

thio)-acetate acid (4a). 

To the 0.01 mol of 2-((4-amino-5-methyl-4H-

1,2,4-triazole-3-thiol, an equivalent amount of sodium 

hydroxide and 40 ml of i-propyl alcohol are added, dis-

solved under heating, 0.01 mol of 2-chloroacetate acid 

pre-dissolved in a minimum amount of water, boiled for 

5 hours to an acid medium, the solution is evaporated, 

and the dry residue is recrystallized from water. 

 

Compound 4a. 
1HNMR (400 MHz, DMSO-d6, δ=ppm): 2.45 

(3H, s), 3.74 (2H, s), 6.29 (2H, s). CHNS elemental anal-

ysis calculated for (C5H8N4O2S): found C% 31.72, H% 

4.27, N% 29.89, S% 17.02; calculated C% 31.91, H% 

4.28, N% 29.77, S% 17.04. The peak of a quasi-

molecular ion [MH]+ 189 

2-((4- (R-arylideneamino) -5-methyl-4H-1,2,4-

triazol-3-yl) thio) acetate acid (4b-e) 

To the equivalent of 2 - ((4- (amino) -5-methyl-4H-

1,2,4-triazol-3-yl) thio) acetic acid (4a) (0.01 mol) in an 

acetic acid medium under heating added aromatic aldehyde 

(2a-d) (0.01 mol). When cooled, yellow precipitates (4b-e) 

were isolated, filtered, washed with ethanol and dried. 

 

Compound 4b. 
1HNMR (400 MHz, DMSO-d6, δ=ppm): 2.37 

(3H, s), 2.93 (6H, s), 4.06 (2H, s), 6.68 (2H, m), 7.35 

(2H, m), 9.15 (1H, s). CHNS elemental analysis calculat-

ed for (C14H17N5O2S): found C% 52.49, H% 5.40, N% 

21.86, S% 10.00; calculated C% 52.65, H% 5.37, N% 

21.93, S% 10.04. The peak of a quasi-molecular ion 

[MH]+ 320 

 

Compound 4e. 
1HNMR (400 MHz, DMSO-d6, δ=ppm): 2.32 

(3H, s), 4.16 (2H, s), 7.75 (2H, d), 8.30 (2H, d), 10.32 

(1H, s). CHNS elemental analysis calculated for 

(C12H11N5O4S): found C% 45.08, H% 3.48, N% 21.95, 

S% 9.94; calculated C% 44.86, H% 3.45, N% 21.80, S% 

9.98. The peak of a quasi-molecular ion [MH]+ 322 

 

Compound 4c. 
1HNMR (400 MHz, DMSO-d6, δ=ppm): 2.35 

(3H, s), 3.95 (2H, s), 7.09 (1H, m), 7.19-7.37 (2H, m), 

7.56 (1H, m), 9.49 (1H, s). 10.45 (1H,s). CHNS ele-

mental analysis calculated for (C12H12N4O3S): found C% 

49.01, H% 4.13, N% 19.27, S% 10.93; calculated C% 

49.31, H% 4.14, N% 19.17, S% 10.97. The peak of a 

quasi-molecular ion [MH]+  293 

 

Compound 4d. 
1HNMR (400 MHz, DMSO-d6, δ=ppm): 2.25 

(3H, s), 3.89 (2H, s), 7.17 (2H, m), 7.42 (2H, m), 9.48 

(1H, s), 10.42(1H,s). CHNS elemental analysis calculat-

ed for (C12H12N4O3S): found C% 49.11, H% 4.11, N% 

19.09, S% 10.96; calculated C% 49.31, H% 4.14, N% 

19.17, S% 10.97. The peak of a quasi-molecular ion 

[MH]+ 293 
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2-((4- (2-hydroxybenzylidene) -5-methyl-4H-

1,2,4-triazol-3-yl) thio) -acetate acid (4c) 

To 0.01 mol of 4- (2-hydroxybenzylideneamino) -

5-methyl-4H-1,2,4-triazole-3-thiol (2b), pre-dissolved in 

40 ml of i-propanol with the addition of an equivalent 

amount of sodium hydroxide, 0.01 mol of 2-chloro- 

acetate acid, dissolved in 5 ml of purified water. Boil for 

5 hours, after which a precipitate forms, which is filtered 

off. 

 

Compound 4c. 
1HNMR (400 MHz, DMSO-d6, δ=ppm): 2.39 

(3H, s), 3.94 (2H, s), 7.10 (1H, m), 7.22-7.42 (2H, m), 

7.59 (1H, m), 9.52 (1H, s). 10.39 (1H, s). CHNS ele-

mental analysis calculated for (C12H12N4O3S): found C% 

49.01, H% 4.13, N% 19.27, S% 10.93; calculated C% 

49.31, H% 4.14, N% 19.17, S% 10.97. The peak of a 

quasi-molecular ion [MH]+ 293 

 

Ammonium salt of 2-((4-amino-5-methyl-4H-

1,2,4-triazol-3-yl) thio) -acetate acid (5а) 

To a solution of 0.01 mol of 2-((4-amino-5-

methyl-4H-1,2,4-triazol-3-yl) thio) acetic acid (4a), 

add 50 ml of 25% ammonia solution and mix to dis-

solve. The solution is filtered, the filtrate is evapo-

rated. Obtain crystalline compounds, white, easily 

soluble in water, difficult to dissolve in n-butanol and 

chloroform. For analysis, the compounds are recrystal-

lized from i-propanol. 

 

Compound 5а. 

CHNS elemental analysis calculated for 

(C5H11N5O2S): found C% 29.46, H% 5.38, N% 34.39, 

S% 15.70; calculated C% 29.26, H% 5.40, N% 34.12, 

S% 15.62. 

 

Sodium and potassium salts of 2-((4-R-5-methyl-

4H-1,2,4-triazol-3-yl) thio) acetic acid (5c, 5d-f). 

To 0.01 mol of the corresponding 2-((4-amino-5-

methyl-4H-1,2,4-triazol-3-yl) thio) acetate acid (4a) in 

30 ml of distilled water add 0.01 mol sodium hydroxide 

or potassium hydroxide and stir to dissolve. The solution 

is filtered, the filtrate is evaporated. Obtain crystalline 

compounds, white, easily soluble in water, difficult to 

dissolve in chloroform.  

 

Compound 5b. 

0.01 mol of piperidine is added to 0.01 mol of 2 - 

((4-amino-5-methyl-4H-1,2,4-triazol-3-yl) thio) acetic 

acid (4a) in 30 ml of i-propanol and heat to dissolve. The 

solution is filtered, the filtrate is left at room temperature 

until the solvent evaporates. Obtain crystalline com-

pounds of white colour, readily soluble in water, difficult 

to dissolve in chloroform. 

 

Compound 5b. 

CHNS elemental analysis calculated for 

(C10H19N5O2S): found C% 43.76, H% 6.98, N% 25.49, 

S% 11.65; calculated C% 43.94, H% 7.01, N% 25.62, 

S% 11.73. 

Cu(II), Zn(II), Ca(II) and Fe(III) salts of 2-((4-

amino-5-methyl-4H-1,2,4-triazol-3-yl) thio) acetic acid 

(5g-j) 

To the 0.01 mol of water solution of sodium salt 

of 2 - ((4-amino-5-methyl-4H-1,2,4-triazol-3-yl) thio) 

acetic acid (5d) was added an equivalent amount of 

aqueous potassium (II ), zinc (II), calcium (II) and iron 

(III) chloride in 5 ml of distilled water, and stirred for 2 

hours, the precipitate was filtered and washed with dis-

tilled water. 

 

9. Conclusions 

1. A series of new 2 - ((4- (R-arylidene) -5-

methyl-4H-1,2,4-triazol-3-yl) thio) acetate acids were 

synthesized. 

2. The structure of synthesized compounds is es-

tablished using modern physico-chemical methods of 

analysis. 

3. Some physical and chemical properties of the 

obtained substances are investigated. 

4. Under the conditions of the S. Pellow test after 

the introduction of the studied compounds, no substances 

with anxiolytic action were detected, which would signif-

icantly exceed the reference drug gidazepam. 

 
 

References 

1. Bhattachar S. N., Deschenes L. A., Wesley J. A. Solubility: it's not just for physical chemists // Drug Discovery Today. 

2006. Vol. 11, Issue 21-22. P. 1012–1018. doi: http://doi.org/10.1016/j.drudis.2006.09.002  

2. The influence of salt formation on electrostatic and compression properties of flurbiprofen salts / Šupuk E., Ghori M. U., 

Asare-Addo K., Laity P. R., Panchmatia P. M., Conway B. R. // International Journal of Pharmaceutics. 2013. Vol. 458, Issue 1. P. 

118–127. doi: http://doi.org/10.1016/j.ijpharm.2013.10.004  

3. Kumar L., Amin A., Bansal A. K. Salt selection in drug development // Pharmaceutical Technology. 2008. Vol. 32, Issue 

3. P. 128–146.  

4. Shcherbyna R. О. Synthesis, physical and chemical properties of 2-((4-R-3-(morfolinomethylen)-4H-1,2,4-triazole-5-

yl)thio)acetic acid salts // Current issues in pharmacy and medicine: science and practice. 2017. Issue 1. P. 4–8. doi: 

http://doi.org/10.14739/2409-2932.2017.1.93424  

5. Panasenko O. I., Salionov V. O., Knysh E. G. Derivatives of 3-thio-1,2,4-triazole exhibiting actoprotective activity: Pat. 

No. 86723 UA. МPK: A61K 31/00, C07D 249/00 / zaiavnyk ta patentovlasnyk Zaporizkyi derzh. med. un-t ta avtory. No. 

u201308222; declareted: 01.07.2013; published: 10.01.2014, Bul. No. 1. 

6. Odyntsova V. M., Panasenko O. I., Knysh Y. H. Acute toxicity of 2-(5-(adamantane-1-yl)-4R-1,2,4-triazole-3-ylthio) of 

the acetic acids and their salts’ derivatives // Current issues in pharmacy and medicine: science and practice. 2015. Issue 3. P. 64–66. 

doi: http://doi.org/10.14739/2409-2932.2015.3.52271  

7. Sintez i svoystva soley 4,4', 5,5'-tetranitro-1H, 1'H-2,2'-biimidazola – proizvodnykh semikarbazida, 3-amino-1,2,4-triazola 

i 5-aminotetrazola [Synthesis and properties of 4,4',5,5'-tetranitro-1H,1'H-2,2'-biimidazole salts: semicarbazidium, 3-amino-1,2,4-



Scientific Journal «ScienceRise: Pharmaceutical Science»                                                                     №3 (13)2018 

 
25 

triazolium, and 5-aminotetrazolium derivatives] / Levchuk R., Shala M., Rechko Yu., Klapotke T. M., Cudzivo S. // Chemistry of 

heterocyclic compounds. 2017. Vol. 53, Issue 6/7. P. 697–701. 

8. Flyer vario EL cube. URL: https://www.elementar.de/fileadmin/user_upload/Elementar_Website/Downloads/Flyer/Flyer-

vario-EL-cube-EN.pdf 

9. Validation of open: closed arm entries in an elevated plus-maze as a measure of anxiety in the rat / Pellow S., Chopin P., 

File S. E., Briley M. // Journal of Neuroscience Methods. 1985. Vol. 14, Issue 3. P. 149–167. doi: http://doi.org/10.1016/0165-

0270(85)90031-7  

10. The antioxidant gallic acid induces anxiolytic-, but not antidepressant-like effect, in streptozotocin-induced diabetes / Pe-

reira M. M., de Morais H., dos Santos Silva E., Corso C. R., Adami E. R., Carlos R. M. et. al. // Metabolic Brain Disease. 2018. doi: 

http://doi.org/10.1007/s11011-018-0264-9  

11. Derivatives of 1,4-benzodiazepine with selective anxiolytic activity: Pat. No. 2133248 RF. МPK: 7 C07D243/24, 

A61K31/55 / Seredenin S. B., Blednov Yu. A., Andronati S. A., Pavlovskii V. I., Yavorsky A. S.; zayavitel' i patentoobladatel' 

Nauchno-issledovatel'skiy institut farmakologii RAMN; Fiziko-himicheskiy institut im. A. V. Bogatskogo Nacional'noy akademii 

nauk Ukrainy. declareted: 12.07.1995, published: 20.07.1999. 

12. Nootropic and Antihypoxic Properties of Novel Derivatives of 1,2-Dihydro-3H-1,4-Benzodiazepin-2-one / Andronati S. 

A., Karaseva T. L., Krivenko Y. R., Pavlovsky V. I., Onufrienko O. V., Shandra A. A. // Neurophysiology. 2017. Vol. 49, Issue 6. P. 

405–411. doi: http://doi.org/10.1007/s11062-018-9703-9  

13. Beyer H., Kröger C.-F., Busse G. Über 1.2.4-Triazole, I Die Reaktion von Thiocarbohydrazid und Thiosemicarbazid mit 

aliphatischen Carbonsäuren und ihren Derivaten // Justus Liebigs Annalen der Chemie. 1960. Vol. 637, Issue 1. P. 135–145. doi: 

http://doi.org/10.1002/jlac.19606370111  

14. Hoggarth E. 2-Benzoyldithiocarbazinic acid and related compounds // Journal of the Chemical Society (Resumed). 1952. 

P. 4811. doi: http://doi.org/10.1039/jr9520004811  

15. Tautomerism aspect of thione-thiol combined with spectral investigation of some 4-amino-5-methyl-1,2,4-triazole-3-

thione Schiff's bases / El Ashry E. S. H., Awad L. F., Soliman S. M., Moaty M. N. A. A., Ghabbour H. A., Barakat A. // Journal of 

Molecular Structure. 2017. Vol. 1146. P. 432–440. doi: http://doi.org/10.1016/j.molstruc.2017.06.002  

16. Microwave-Enhanced Reactions of 4-Amino-5-merecapto-1,2,4-triazoles with Benzoyl Chloride and Aromatic Alde-

hydes / Bai Y., Zhao G., Li C., Zhao S., Shi Z. // Synthetic Communications. 2008. Vol. 38, Issue 19. P. 3311–3319. doi: 

http://doi.org/10.1080/00397910802136649  

17. Pruglo Ye. S., Panasenko O. I., Knysh Ye. G. Anxiolytic activity of 4-amino-5-methyl-4H-1,2,4-triazole-3-thion N-

derivatives and 2-(4-amino-5-methyl-1,2,4-triazole-3-ylthio) acetic acid salts // Farmacom. 2017. Issue 2. P. 24–29. 

18. Synthesis of some s-triazoles with potential analgesic and antiinflammatory activities / George T., Mehta D. V., Ta-

hilramani R., David J., Talwalker P. K. // Journal of Medicinal Chemistry. 1971. Vol. 14, Issue 4. P. 335–338. doi: 

http://doi.org/10.1021/jm00286a016  

 

Рекомендовано до публікації д-р фарм. наук Парченко В. В. 

Дата надходження рукопису 10.05.2018 

 

Pruglo Yevgean, PhD, Associate Professor, Department of Clinical Pharmacology, Pharmacoterapia and Manage-

ment and Economy of Pharmacy, Zaporizhzhia State Medical University, Mayakovsky ave., 26, Zaporіzhzhya, 

Ukraine, 69035  

E-mail: pruglo@i.ua 
 

  


