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Abstract. The olefin moiety presents in styrylsulfonylmethyl-1,2,4-triazolylamine (1) was exploited to build up five-
member heterocycle-pyrazoles. The series of novel pyrazolyl-1,2,4-triazole amine derivatives (2-3) have been synthesized. 
All the entitles compounds were characterized by 1H and 13C NMR spectra. 

INTRODUCTION 

Compounds having triazole core are recognized for their wide range of biological activities and anti-inflammatory 
properties.1-4 Over the last decades, improved research has been passionate to triazole drugs.5 Furthermore, to frequent 
potent activities, the 3-amino-1,2,4-triazole motif shows valuable inherent physicochemical-properties that expand 
total solubility, bioavailability, or chemical stability of a molecule.6,7 Besides, the structural features of 3-amino-1,2,4- 
triazole permit it to mimic different functional groups, e. g. they are repeatedly measured as urea bio isostere, with 
improved solubility and decreased tendency to form aggregates.8 In addition, several clinically approved drugs with 
potent antiproliferative and antiangiogenic properties contain the diaryl urea function,9making, the 1,2,4-aminotriazole 
core an interesting pharmacophore. Based on the importance of these heteroaromatics we have synthesized a new 
class of 1,2,4-triazole derivatives. 

RESULTS AND DISCUSSION 

The mono heterocycles 5-Z-styrylsulfonylmethyl-1,2,4-triazolyl-3-amines were synthesized from the synthetic 
intermediate Z-styrylsulfonylacetic acid (3) (Schemes 1). The cyclocondensation of compound 3 with 
hydrazinecarboximidamide in the presence of POCl3 formed 5-((styrylsulfonyl)methyl)-4H-1,2,4-triazol-3-amine (4). The 
1H NMR spectrum of 4a displayed a singlet at  4.42 due to methylene protons attached to C-5. Apart from this, a doublet 
was observed in this compound at 6.90 ppm due to olefin proton HB and another doublet due to olefin proton, HA adjacent 
to aryl group appeared at downfield region and merged with aromatic protons. The coupling constant value J  9.1 Hz 
indicated that they possess cis geometry. In addition, a broad singlet appeared at 5.36 and 12.67 ppm in 4a was ascribed 
to NH2, NH which disappeared on deuteration. 
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SCHEME 1. Synthesis of styrylsulfonylmethyl-1,2,4-triazolylamines 

EXPERIMENTAL 

The 1H NMR spectra were recorded in CDCl3/DMSO-d6 on a Jeol JNM -400 MHz spectrometer. The 13C NMR 
spectra were recorded in CDCl3/DMSO-d6 on a Jeol JNM spectrometer operating at -100 MHz. All chemical shifts 
were reported in  (ppm) using TMS as an internal standard. The elemental analyses were determined on a Perkin 
Elmer 240C elemental analyzer. The temperature was measured by flexible probe throughout the reaction.  

CHEMISTRY 

General procedure for the synthesis of 5-(2-arylethenesulfonylmethyl)-4H-1,2,4-triazol-3-amine (4a-g) 
POCl3 (6 mL) was added to an equimolar mixture (1 mmol) of hydrazinecarboximidamide and Z-

styrylsulfonylacetic acid (3a-g) and heated under reflux for 3-5 h. The surplus POCl3 was removed under vacuum and 
the residue was poured onto crushed ice. The ensuing precipitate was filtered, washed with saturated sodium 
bicarbonate solution and then with water. It was dried and recrystallized from ethanol. 

5-(Phenylethenesulfonylmethyl)-4H-1,2,4-triazol-3-amine (4a) 
Yield 78%, mp 151-153°C. 1H-NMR (CDCl3/DMSO-d6, 400 MHz):  = 4.42 (bs, 2H, CH2), 5.36 (s, 2H, NH2), 

6.90 (d, 1H, HB, J = 9.1 Hz), 7.14-7.76 (m, 6H, HA & Ar-H), 12.67 (bs, 1H, NH). 13C-NMR (CDCl3 / DMSO-d6, 100 
MHz)  = 59.3 (CH2), 125.8 (C-HB), 135.2 (C-HA), 156.6 (C-3), 160.4 (C-5), 129.8, 130.4, 130.9, 137.6 (aromatic 
carbons). Anal. Calcd. for C11H12N4O2S: C, 49.99; H, 4.58; N, 21.20; Found: C, 50.11; H, 4.56; N, 21.41. 

5-(4-Methylstyrylsulfonylmethyl)-4H-1,2,4-triazol-3-amine (4b) 
Yield 83%, mp 155-157°C. 1H-NMR (CDCl3/DMSO-d6, 400 MHz):  = 2.27 (s, 3H, Ar-CH3), 4.44 (bs, 2H, CH2), 

5.38 (s, 2H, NH2), 6.92 (d, 1H, HB, J = 9.3 Hz), 7.16-7.78 (m, 5H, HA & Ar-H), 12.67 (bs, 1H, NH). 13C-NMR (CDCl3 

/ DMSO-d6, 100 MHz)  = 22.4 (Ar-CH3), 59.5 (CH2), 126.0 (C-HB), 135.4 (C-HA), 156.88 (C-3), 160.6 (C-5), 130.8, 
131.2, 134.3, 139.5 (aromatic carbons). Anal. Calcd. for C12H14N4O2S: C, 51.78; H, 5.07; N, 20.13; Found: C, 51.89 
H, 5.0; N, 20.35. 

5-(4-Methoxylstyrylsulfonylmethyl)-4H-1,2,4-triazol-3-amine (4c) 
Yield 89%, mp 164-166°C. 1H-NMR (CDCl3/DMSO-d6, 400 MHz):  = 3.89 (s, 3H, Ar-OCH3), 4.46 (bs, 2H, 

CH2), 5.40 (s, 2H, NH2), 6.94 (d, 1H, HB, J = 9.5 Hz), 7.18-7.80 (m, 5H, HA & Ar-H), 12.67 (bs, 1H, NH). 13C-NMR 
(CDCl3 / DMSO-d6, 100 MHz)  = 57.6 (Ar-OCH3), 59.7 (CH2), 126.2 (C-HB), 135.6 (C-HA), 157.0 (C-3), 160.8 (C-
5), 115.8, 129.2, 132.8, 161.6 (aromatic carbons). Anal. Calcd. for C12H14N4O3S: C, 48.97; H, 4.79; N, 19.04; Found: 
C, 49.09; H, 4.82; N, 19.28. 

5-(4-Fluorostyrylsulfonylmethyl)-4H-1,2,4-triazol-3-amine (4d) 
Yield 91%, mp 160-162°C. 1H-NMR (CDCl3 / DMSO-d6, 400 MHz):  = 4.47 (bs, 2H, CH2), 5.41 (s, 2H, NH2), 

6.95 (d, 1H, HB, J = 9.6 Hz), 7.19-7.81 (m, 5H, HA & Ar-H), 12.67 (bs, 1H, NH). 13C-NMR (CDCl3 / DMSO-d6, 100 
MHz)  = 59.8 (CH2), 126.3 (C-HB), 135.7 (C-HA), 157.1 (C-3), 160.9 (C-5), 118.3, 132.2, 132.7, 164.3 (aromatic 
carbons). Anal. Calcd. for C11H11FN4O2S: C, 46.80; H, 3.93; N, 19.85; Found: C, 46.79; H, 3.94; N, 20.06. 

5-(4-Chlorostyrylsulfonylmethyl)-4H-1,2,4-triazol-3-amine (4e) 
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Yield 80%, mp 167-169°C. 1H-NMR (CDCl3/DMSO-d6, 400 MHz):  = 4.43 (bs, 2H, CH2), 5.37 (s, 2H, NH2), 
6.91 (d, 1H, HB, J = 9.2 Hz), 7.15-7.77 (m, 5H, HA & Ar-H), 12.67 (bs, 1H, NH). 13C-NMR (CDCl3 / DMSO-d6, 100 
MHz)  59.4 (CH2), 125.9 (C-HB), 135.3 (C-HA), 156.7 (C-3), 160.5 (C-5), 131.2, 132.4, 135.3, 134.7 (aromatic 
carbons). Anal. Calcd. for C11H11ClN4O2S: C, 44.22; H, 3.71; N, 18.75; Found: C, 44.34; H, 3.72; N, 18.99. 

5-(4-Bromostyrylsulfonylmethyl)-4H-1,2,4-triazol-3-amine (4f) 
Yield 75%, mp 175-177°C. 1H-NMR (CDCl3/DMSO-d6, 400 MHz):  = 4.41 (bs, 2H, CH2), 5.35 (s, 2H, NH2), 

6.89 (d, 1H, HB, J = 9.0 Hz), 7.12-7.75 (m, 5H, HA & Ar-H), 12.67 (bs, 1H, NH). 13C-NMR (CDCl3 / DMSO-d6, 100 
MHz)  = 59.2 (CH2), 125.7 (C-HB), 135.1 (C-HA), 156.5 (C-3), 160.3 (C-5), 124.8, 132.7, 134.3, 136.9 (aromatic 
carbons). Anal. Calcd. for C11H11BrN4O2S: C, 38.50; H, 3.23; N, 16.32; Found: C, 38.61; H, 3.21; N, 16.52. 

5-(4-Nitrostyrylsulfonylmethyl)-4H-1,2,4-triazol-3-amine (4g) 
Yield 87%, mp 172-174°C. 1H-NMR (CDCl3 / DMSO-d6, 400 MHz):  = 4.45 (bs, 2H, CH2), 5.39 (s, 2H, NH2), 

6.93 (d, 1H, HB, J = 9.4 Hz), 7.17-7.79 (m, 5H, HA, Ar-H), 12.67 (br. s, 1H, NH). 13C-NMR (CDCl3/DMSO-d6, 100 
MHz)  = 59.6 (CH2), 126.1 (C-HB), 135.5 (C-HA), 156.9 (C-3), 160.7 (C-5), 125.2, 131.4, 142.7, 149.8 (aromatic 
carbons). Anal. Calcd. for C11H11N5O4S: C, 42.71; H, 3.58; N, 22.64; Found: C, 42.84; H, 3.59; N, 22.87. 

CONCLUSION 

The olefin moiety present in styrylsulfonylmethyl-1,2,4-triazolylamine (1) was exploited to build up five-member 
heterocycle-pyrazoles. The series of novel pyrazolyl-1,2,4-triazole amine derivatives (2-3) have been synthesized. All 
the entitles compounds were characterized by 1H and 13C NMR spectra. 
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