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ABSTRACT 
 
In the last few decades, heterocyclic compounds have been studied extensively owing to their interesting biological activities. One of them is triazole 
nucleus which exist in two isomeric forms: 1,2,3-triazole & 1,2,4-triazole. Out of which 1,2,4-triazole nucleus possess broad spectrum of 
pharmacological activities. This diversity in the pharmacological activity has attracted the attention of many researchers to explore the skeleton for its 
wide potential. This review summarizes the literature dealing with the conventional and green synthesis of 1,2,4-triazole nucleus. 
 
Keywords: 1,2,4-triazole, Green Synthesis, Heterocyclic Chemistry, Microwave Synthesis, Ultrasound Synthesis. 
 
 
INTRODUCTION 
 
Heterocyclic chemistry 
 
The history of hetero-cycles began its journey in the early 
nineteenth century when Luigi Brugnatelli first isolated the 
heterocyclic compound alloxan (2,4,5,6-pyrimidinetetrone) in 
18181. It is a very important branch of organic chemistry 
accounting for nearly one-third of modern publications. In fact 
two thirds of organic compounds are heterocyclic compounds. A 
cyclic organic compound having all carbon atoms in ring 
formation is referred to as carbocyclic compound. If at least one 
atom other than carbon forms a part of the ring system then it is 
designated as a heterocyclic compound. Nitrogen, Oxygen and 
Sulfur are the common heteroatoms but heterocyclic rings 
containing other hetero atoms are also widely known2.  
 
There is significant and continuous concern in the chemistry of 
five-membered N-heterocyclic compounds, mainly tetrazole, 
triazoles, and their substituted derivatives. Five-membered N- 
heterocyclic compounds are important structural fragments and 
considered as biologically active compounds. In 1885, Bladin 
was the first scientist who gave the name triazole to the carbon 
nitrogen ring system3. 
 
Triazole 
 
Triazole, also known as pyrrodiazole, is one of the classes of 
organic heterocyclic compounds containing a five membered di-
unsaturated ring structure composed of three nitrogen atoms and 
two carbon atoms at non-adjacent positions. Two isomers of 
triazole are: 

 
(1)                                     (2) 

 
Tautomers of 1,2,4-triazoles 
 
1,2,4-triazoles exists in two tautomeric forms. 1H and 4H-1,2,4-
triazole is considered to be pharma- cologically important nucleus 
4. 

 
 
Methods of synthesis 
 
Pellizzari Reaction 
 
The synthesis of 1,2,4-triazole derivatives by the mixture of 
amide and acyl hydrazide is generally referred to as the Pellizzari 
Reaction. It has been reported that heating the mixture of 
formamide and hydrazine hydrochloride with KOH yield of 
1,2,4-triazole. For example benzamide and benzoyl hydrazide 
gave 3,5-diphenyl-1,2,4-triazole 5,6. 
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Einhorn- Brunner Reaction 
The synthesis of 1,2,4-triazoles by condensation between hydrazines or mono substituted hydrazine and diacylamines in the presence 
of weak acid is known as the Einhorn–Brunner reaction. For example: N-formyl benzamide and phenyl hydrazine gave 1,5-diphenyl-
1,2,4-triazole 5,6. 
 

 
 
Pharmacological activities of 1,2,4- triazole derivatives 
 
1,2,4-Triazole and its derivatives possess widely differing activities e.g. antibacterial7-14, antifungal 15,16, anticancer17-25, anti-
tuberculer26-28, anti-inflammatory29,30, analgesic31, antiviral32,33, anti-nociceptive34-36, anti-convulsant37-40, anti-corrosive41, anti-
helmentic42, antioxidant43-47, urease & lipase inhibitors48, hypoglycaemic49,anti-migraine, anti-proliferative, sedative, diuretic, muscle 
relaxant and anti- HIV 50. 
 
Clinically used 1,2,4-triazole containing drugs 
 

S. No. Drug Chemical Structure Pharmacological activity 
1. Ribavirin  

 
 

Antiviral 

2. Rizatriptan  

 
 

Anti-migraine 

3. Estazolam  

 
 
 
 
 

Anxiolytic 
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4. Alprazolam  

 
 

Anxiolytic 

5. Letrozole  

 
 

Breast cancer 

6. Anastrozole  

 
 

Breast cancer 

7. Itraconazole  

 
 

Anti-fungal 

8. Fluconazole  

 
 

Anti-fungal 

9.. Vorozole  

 
 
 
 
 
 

Aromatase inhibitor 
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10. Posaconazole  

 
 

Anti-fungal 

 
Synthesis of 1,2,4-triazole derivatives  
 
Synthesis of 4-alkyl-5-(3-chlorophenyl)- 2,4-dihydro-3H-
1,2,4-triazole-3-thione 
A mixture of 3-chlorobenzhydrazide (0.01mol, 1.70g) and 
equimolar amount of the alkyl isothiocyanate heated in an oil bath 

at 120°C for 1min to obtain 4-alkyl-1-(3-
chlorobenzoyl)thiosemicarbazides (11) which was dissolved in 
2% NaOH and the resulting solution was refluxed for 2h & after 
cooling neutralized with 3M HCl the precipitates of compound 12 
formed51. 

 

 
R- C2H5, C4H9, C5H11, C6H13, C7H15, C9H19 

 
Synthesis of 4-((1H-benzo[d]imidazol-2-yl)methyl)-5-
(pyridin-4-yl)-2H-1,2,4-triazole-3(4H)-thione 
The compound 13  (5.0g, 11mmol) dissolved in 20mL water 
under heating, conc. HCl (20mL) added with glycine  (3.45g, 
8.0mmol) & then refluxed for 50–55 min at 70–73°C. Then, 
cooled & neutralized with ammonia solution to precipitate the 
product 15. A suspension of 15 (4.5g, 10.0mmol) dissolved in 
pyridine (2.69mL, 7.5mmol) and iodine (2.62g, 7.0mmol) at 0–
5°C & allowed to stir for 20 min and then carbon disulfide 
(2.58mL, 5.5mmol) added at 0–5°C & stirred for 4h at 0–5°C and 

excess CS2 and pyridine removed by vacuum distillation to obtain 
crude product 16. A mixture of 16 (3.8g, 7.5 mmol)  dissolved in 
water, Isoniazid 17 (1.6g, 7.0 mmol)) added into it and refluxed 
with 40 mL ethanol for 3.5h & then cooled at 0–5°C and was 
distilled off to remove ethanol from it and extracted with ethyl 
acetate & distilled off to get compound 18. Compound18 (2g, 
12.5mmol) dissolved in 2M NaOH (30 mL) and refluxed at 75-
78°C for 6.0h, cooled and acidified with HCl and extracted with 
ethyl acetate  to get crude product 19 52. 

 

 
 
Synthesis of 2-[4-(substitutedbenzylideneamino)-5-
(substitutedphenoxymethyl)-4H-1,2,4-tria zol-3-ylthio]acetic 
acid derivatives 
An intimate mixture of thiocarbohydrazide 20 (1.06g, 0.01mol) 
and substituted phenoxy acetic acid 21 (0.01mol) heated in an oil 
bath at 175-180°C for 2h, the fused mass was triturated with hot 
water, filtered and washed with sodium bicarbonate to form 

compound 23. A mixture of compound 22 (0.01mol) and aromatic 
aldehydes (0.01mol) in ethanol (25mL) treated with concentrated 
HCl (0.5mL) and refluxed for 2h, reaction mixture was cooled to 
room temperature to obtain compound 24. Equi-molar 
proportions of 24 and chloroacetic acid dissolved in ethanol 
containing 3-4 drops of pyridine and refluxed for 2-3h, on pouring 
the reaction mixture into cold water a solid 25 separated out 53. 
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R- H, 2,4-Cl; Ar- 4-CH3, 4-NO2, 4-OCH3, 2-OH, 4-Cl, 2,4-Cl 

 
Synthesis of (5-mercapto-4H-triazol-3-yl)-8-
(trifluoromethyl)quinolin-4-ol  
A suspension of 26 (5g, 31mmol) and diethyl ethoxymethylene 
malonate 8g (37.2mmol) heated to110 °C for 4h, then cooled to 
RT, the formed solid taken in pet ether and stirred for 15 min and 
filtered to get compound 27. Compound 27 (9g, 27mmol) heated 
at 250°C for 4h & cooled to RT and added hexane and stirred for 
15 min, the solid thus precipitated as compound 28. A mixture of 
28(10g, 35mmol) and hydrazine hydrate 60% (5.2g,  105mmol) 
in 50mL of ethanol refluxed for 2.5h to form hydrazide (29). A 

suspension of 29 (1mmol), isothiocyanate (1.5mmol) and a 
catalytic amount of pyridine (0.2mmol) in ethanol (10mL) 
refluxed on oil bath for 3h, concentrated and the solid thus 
obtained was taken in minimum quantity of ethanol, stirred for10 
min and filtered as compound 30. A suspension of 30 (1mmol) in 
50mL of aqueous KOH (4mmol) heated to 105°C for 2h, cooled 
to RT, added 10mL of water and aqueous layer was extracted with 
diethyl ether. Then the aqueous layer was cooled to 0°C, acidified 
to pH-4, the precipitates of 31 obtained54. 

 

 
R- Ph, CH2Ph, CH2CH2OMe 

 
Synthesis of 5-((6-methyl-2-p-toly-lH-imidazo[1,2-a]pyridine-
3-yl)methyl-4-phenyl-4H-1,2,4-triazole-3-thiols 
Acid hydrazide (0.01mol) and aryl isothiocyanates (0.01mol) 
taken in 15mL of ethanol and heated under reflux for 60 min to 
obtain 1-(2-(6-methyl-2-p-tolyl-1H-imidazo[1,2-a]pyridin-3-yl)-

acetyl-4-phenylthiosemicarbazides (34). Compound 34 
(0.005mol) & 10mL of 2N NaOH solution was irradiated inside 
a microwave oven for 1-2.5 min at 300W power, with short 
interruption of 15s which yielded  compound 35 55. 
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Synthesis of 3-(4-isopropylthiazol-2-yl)-5-methyl-4-phenyl-
4H-1,2,4-triazole 
A mixture of compound 37 (10mmol) which was formed by 
refluxing hydrazide derivative with carbon disulphide and 
hydrazine hydrate, substituted benzaldehydes (10mmol) and 4-5 
drops of conc. H2SO4 in ethanol refluxed for 4h to get the 
precipitated solid 38. A mixture of hydrazide (10mmol) and 

phenylisothiocyanate (15mmol) refluxed in ethanol for 4h to give 
a white solid which was dissolved in 2N NaOH and refluxed for 
3h, then cooled and acidified to pH 3-4 with 37% HCl to give a 
white solid 39 which (10mmol) dissolved in ethanol, 1eq of 
sodium added & stirred at RT for 30 min, then methyl iodide 
(20mmol) added and refluxed for 4h to get solid compound 40 56. 

 

 
 

R- C6H4Br(4-), C6H4OH(2-), C6H4Cl(2-),  C6H4OCH3(4-), C6H4(OCH3)2(2,4-),  C6H4(p-N,N- diCH3) p-methylphenyl 
 
Synthesis of 4-alkyl/aryl-2,4-dihydro-5-((6-(4-
bromophenyl)imidazo[2,1-b]thiazol-3-yl)meth yl)-3H-1,2,4-
triazole-3-thiones derivatives 
The key intermediate 6-(4-bromophenyl)imidazo[2,1-b]thiazole-
3-aceticacid hydrazide (44) was prepared from compound 43 and 

hydrazine hydrate. 4-alkyl/aryl-1-((6-(4-bromophenyl) imidazo 
[2,1-b]thiazol-3-yl)acetyl)-3-thiosemicarbazides (45) were 
obtained by the reactions of alkyl/aryliso thiocyanates with 
compound 44. Alkaline cyclisation of the compound 45 using 
sodium hydroxide afforded 46 57. 
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R- CH3, C2H5, C4H9, C6H5, C6H4Br(4-), C6H4Cl(4-) 

 
Synthesis of 3-(1H-indol-3-yl)-5-[[2-[[5-(2-
substitutedphenyl)-1,3,4-oxadiazol-2-yl]thio]ethyl] thio]-4H-
1,2,4-triazol-4-amine 
4-amino-5-(1H-indol-3-yl)-4H-[1,2,4]triazole-3-thiol 54 
(0.1mmol), 1,2-dibromoethane  55 (0.1mmol), the 2-mercapto-5-

substituted-1,3,4-oxadiazoles 51 (0.1mmol), K2CO3 (0.2 mmol), 
and acetonitrile (10mL) were mixed & sonicated (25kHz, 
constant frequency) at 30°C for 15–35 min, washed with 5mL of 
acetonitrile and concentrated in vacuo to get the crude solid 
product 56 58. 

 

 

 
 
Synthesis of some 4-amino-5-(substituted-phenyl)-4H-
[1,2,4]triazole-3-thiol derivatives 
Hydrazine hydrate (1.0mol) & 0.2mol of carbon disulfide (15.2g, 
12.1mL) was added drop-wise while maintaining the temperature 
below 15°C and then raised gradually to 85°C for 1.5h, cooled to 
10°C to get precipitates of thiocarbohydrazide (59). A mixture of 
substituted benzoic acid (0.01mol) and compound 59 (0.015mol) 
were taken & melted, the product 4-Amino-5-(substituted-

phenyl)-4H-[1,2,4]-triazole-3-thiol (60) obtained on cooling. To 
a suspension of compound 60 (0.2mol) in methanol, substituted 
benzaldehyde (0.2mol) with 3-4 drops of sulphuric acid added & 
refluxed for 2-3h at 80-90°C to get Schiff base (61). The mixture 
of Schiff base (0.01mol)  in a mixture of ethanol and DMF & 
formaldehyde (40%, 1.5mL) and primary/secondary amine 
(0.01mol) stirred for 2–3 hand kept overnight at RT for obtaining 
the mannich bases 62 59. 
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Ar- C6H4Cl(4-), C6H2(OCH3)3(4-) 

 
Synthesis of 4-(substitutedphenyl)-3,4-dihydro-5-(5-
mercapto-4H-1,2,4-triazol-3-yl)-6-methyl pyrimidin-2(1H)-
one 
An equi-molar mixture of compound 63 (0.01mol) and 
thiosemicarbazide (0.01mol) in acetone was refluxed for 10-12h 
and allowed to cool and yellow solid of 5-(Carbothioamide)-3,4-

dihydro-6-methyl-4-phenylpyrimidin-2(1H)-one (64) separated. 
Compound 64 (0.01mol) was added into 8% NaOH & heated 
under reflux for 4h. The reaction mixture was cooled to RT and 
acidified with dilute acetic acid to obtain shiny crystals of 
compound 65 60. 

 
R- H, Cl, OH, N(CH3)2, R1- H, NO2 

 
Synthesis of 1-[(3H-indol-2-ylamino)methyl]-4-
substitutedphenyl-4,5-dihydro-1H-1,2,4-tria zole-3-thiol 
1,3-benzothiazol-2-amine (2.0mol) in acetone and 
ethylchloroacetate (2.0mol) was added drop-wise in presence of 
potassium carbonate (8g) in the mixture with stirring & refluxed 
for 20h to yield acetate (67). A mixture of compound 67, 
hydrazine hydrate and ethanol placed in microwave oven and 
irradiated for 6 min to get compound 68. Salt form of compound 

68 (1mol) prepared by refluxing it in the presence of alcohol and 
KOH for 1h on water bath & then solution of carbon disulphide 
in alcohol added drop wise & refluxed till evolution of hydrogen 
sulphide ceases to get 4-[(1,3-benzothiazol-2-ylamino)methyl]-
4,5-dihydro-1,3,4-oxadiazole-2-thiol (69). The mixture of 
compound 69 & substituted aniline mixed in ethanol & refluxed 
for 8h to obtain compound 70 61. 

 

 
R- H, OH, F, CH3, OCH3, di-Cl 

 
Synthesis of  3-(2,4-dichloro-5-fluorophenyl)-6-
(substitutedphenyl)-1,2,4-triazolo [3,4-b]-1,3,4-thiadiazines 
A mixture of 2,4-dichloro-5-fluorobenzoic acid 71 (0.01mol) and 
thiocarbohydrazide (0.015mol) were melted & product 4-Amino-

3-(2,4-dichloro-5-fluorophenyl)-5 mercapto-1,2,4-triazole (73) 
was obtained on cooling. A mixture of compound 73 (10mmol) 
and substituted phenacyl bromide (10mmol) in ethanol (25mL) 
refluxed on a water-bath for 6h to yield compound 75 62. 
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R- H, 4-Cl, 4-Br, 4-CH3, 4-OCH3 

 
Synthesis of 2-t-Butyl-4-chloro-5[(3-(substituted phenyl)-1H-
1,2,4-triazol-5-yl)thio]pyridazin-3(2H)-one 
5-phenyl-2H-1,2,4-triazole-3-thiol 79 (2mmol) and NaH 
(2mmol) dissolved in DMSO (10mL) &  stirred for 1h at RT. 

Then, 2-t-butyl-4,5-dichloro-pyridazinone (2mmol) was added 
into the mixture and continued stirring for about 10h & then 
poured into water (20mL), extracted by chloroform (30mL) to get 
compound 84 63. 

 

 
R- H, 4-NO2, 2-OCH3, 3-NO2, 2-CH3, 4-F 

 
Synthesis of 6-(4-arylfuryl)-3-[4-
(methylthio)benzyl][1,2,4]triazolo[3,4b][1,3,4]thiadiazoles  
A mixture of (4-methylthiophenyl)acetonitrile 85 (16.3g, 0.1mol) 
and a solution of potassium hydroxide (11.2g, 0.2mol) in water 
(25mL) refluxed for 8h, cooled to 20°C and acidified with dilute 
HCl to obtain (4-methylthiophenyl) acetic acid (86). An equi-
molar mixture of compound 86 and thiocarbohydrazide heated on 

an oil bath till the contents melted & then cooled to form the 
product 4-amino-5-mercapto-3-[4-methylthio benzyl]-4H-1,2,4-
triazole (87) & treated with dilute sodium bicarbonate. Further the 
mixture of triazole (0.01mol), substituted aryl furoic acids 
(0.01mol) and phosphorus oxychloric acid (10mL) heated for 8h 
to obtain the compound 88 64. 
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Synthesis of 2-(4-Amino5-oxo-4,5-dihydro-1H-1,2,4-triazol-3-
yl)4-(2,3dichlorophenyl)-phthala zin-1-(2H)-one 
The compound 90 prepared by refluxing the mixture of o-aroyl 
benzoic acid (0.02mol) in dry pyridine (20mL) and 
hydroxylamine hydrochloride (0.02mol) for 3h, cooled, then 
poured over ice-cold dil. HCl . To a solution of compound 89 
(0.02mol) in absolute ethanol (20mL), a mixture of ethyl 
glycinate and sodium acetate (0.02mol) added, refluxed for 2h 
and cooled to  obtain acetate (91). To a solution of the ester 91 

(0.02mol) in absolute ethanol (20mL), hydrazine hydrate 
(0.02mol) added & refluxed for 5h & the product separated as 
acetohydrazide (92). A mixture of compound 92 (0.02 mol) and 
ethyl chloroformate (0.02mol) in n-butanol (20mL) refluxed with 
stirring for 20h ,then cooled to form 4-(2,3-Dichlorophenyl)-2-[5-
oxo4,5-dihydro1,3,4-oxadiazol-2-yl)methyl] phthalazin-1-
(2H)one (93). A mixture of  oxadiazole 93 (0.02mol) and  
hydrazine hydrate (0.02mol) in n-butanol (20mL) refluxed with 
stirring for 15h ,then cooled to separate the product 94 65. 

 

 
Ar- C6H3(2,3-di-Cl) 

 
Synthesis of 5-Methyl-4-(2-morpholine-4-yl-ethyl)-2-
[(substitutedphenyl)sulfonyl]-2,4-di-hydro-3H-1,2,4-triazole-
3-one 
A mixture of compound 95 (10mmol) and 2-
morpholinoethanamine (10mmol) heated at 110-120°C in an oil-
bath for 2h & then n-butyl acetate-diethyl ether (1:2) added and 
kept overnight in cold conditions to yield compound 96. The 
Compound 96 (10mmol) & 1eq. of sodium in absolute ethanol 
refluxed for 2h, ethylbromoacetate (10mmol) added, refluxed for 
an 8h to obtain acetate (97). A solution of compound 97 (10mmol) 

in ethanol refluxed in the presence of hydrazine hydrate 
(25mmol) for 5-8h & cooled to RT, acetone added, kept overnight 
in cold conditions to acetohydrazide (98). A solution of 
compound 97 (10mmol) in dichloromethane refluxed in the 
presence of metallic sodium (10mmol) until the metallic sodium 
disappeared completely (about 7-8 h) & then a suitable aryl 
sulfonylchloride added, followed by refluxing for an additional 
8h, water added and the organic phase separated to compound 99 
obtained 66. 

 

 
Ar- C6H4Cl(4-), C6H4Br(4-), C6H4NO2(4-) 

 
Synthesis of 1-[4-(5-amino[1,3,4]thiadiazol-2-yl)quinazolin-2-
yl]ibuprofen 
A solution of acid chloride (5mmol) & substituted acid in dry 
pyridine (30mL), refluxed for 3h, cooled and poured into cold 
diluted HCl, the solid 103 separated. A mixture of oxazine 103 
(6mmol) and ammonium acetate (6mmol) fused in an oil-bath for 
2h, then poured into water & separated as compound 105. A 
mixture of compound 105 (5mmol) and phosphorus pentasulfide 

(5mmol) in dry xylene (50mL) refluxed for 1h, the product 106 
obtained. A mixture of  compound 106 (5mmol) and 
thiosemicarbazide (5mmol) and phosphorus oxychloride 
(5mmol) warmed at 60˚C for 1h and the temperature raised to 
90˚C for additional 2h, the contents poured onto crushed ice, 
cooled to 10˚C, pH adjusted to 8 - 10 with NaOH and the resulting 
solid separated as compound 107 67. 
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Synthesis of 4-aryl-5-[(2-methyl-1H-benzimidazol-1-
yl)methyl]-4H-1,2,4-triazole-3-thiols 
The key intermediate acetohydrazide (110) was prepared by the 
reaction of 2-methyl-1H-benzimidazole (108) with 
ethylchloroacetate in the presence of anhydrous potassium 
carbonate as a base, followed by the reaction with hydrazine 
hydrate. To a boiling solution of compound 110 (0.001mol) in 

ethanol (30mL), substituted phenyl isothiocyanate (0.001mol) 
added and refluxed for 1h, concentrated and cooled to separate 
solid 111. A solution of compound 111 (0.001mol) in 2M NaOH 
(20mL) refluxed for 4h, cooled, poured into ice cold water (50 
mL) and neutralized with acetic acid, the precipitates of 
compound 112 filtered 68. 

 
 
Synthesis of 6-aryl-7,8-dihydro-[1,2,4]triazolo[4,3-
b]pyridazine-3-thiones 
Equimolar amounts of thiocarbohydrazide 114 and appropriate 
carboxylic acid 113 (10mmol of each)  mixed and heated at 165-

170°C for 30 min. Boiling water (20mL) added to the solid 115 
and the mixture kept at RT for 24h & the precipitates of  targeted 
compound 116 filtered 69. 

 

 
 
Synthesis of 3-(3,4-substituted-phenyl)-4-(4-fluoro-phenyl)-5-
methyl-4H-1,2,4-triazoles 
Potassium carbonate (18.5g) followed by methyl iodide (8.7mL) 
added to a solution of 4-fluoroaniline (8.3g) in acetonitrile 
(200mL) & stirred at 50°C for 2h to yield ester (118). To this 

solution of compound 118 (6g) in DMF (100mL), 4-bromo-
benzoice acid hydrazide 119 (4.2g) and sodium carbonate 
(100mg) added & refluxed at 110°C for 24h, cooled & extracted 
with ethyl acetate. The ethyl acetate layer washed with water, 
brine solution, the solvent removed to get crude product 120 70. 

 

 
R- H, Cl, F, Br, OCH3,CH3, NO2 ; R1- H, Cl, F, Br, OCH3, CH3 
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Synthesis of 4-amino-3-alkyl-5-mercapto-1,2,4-triazole 
Derivatives 
The reaction conducted by taking the reactants 
thiocarbohydrazide 121 & aliphatic acid in the ratio of 1:1.5, 

irradiated in microwave at 400W for 4-8 min & the desired 
triazole derivatives 123 generated in good yield 71. 

 

 
R- H, CH3, C2H5 

 
Synthesis of 4-alkyl-5-(3-chlorophenyl)-2,4-dihydro-3H-
1,2,4-triazole-3-thione derivatives 
A mixture of 0.01mol (1.70g) of 3-chlorobenzhydrazide 124 and 
equimolar amount of alkyl isothiocyanate heated in an oil-bath at 

120°C for 1 min,  cooled, the product precipitated as 4-alkyl-1-
(3-chlorobenzoyl)thiosemicarbazide 125 which was dissolved in 
2% NaOH and refluxed for 2h,cooled,  neutralized with 3M HCl 
& the precipitates of targeted compound 126 formed 72. 

 

 
R- C2H5, C4H, C5H11, C6H13 

 
Synthesis of 6-methyl-4-aryl-5-(5-phenyl-4H-1,2,4-triazole-3-
yl)-3,4,dihydropyrim- idin-2(1H) -one/ thione 
A mixture of substituted aldehyde 127 (0.01mol), 
ethylacetoacetate (0.015mol), urea /Thiourea (0.01mol) & 
concentrated sulphuric acid (1–5 drops) in ethanol (10mL) taken 
& zapped inside the microwave oven for a period of 3-4 min at 
160W, then allowed to stand at RT and poured on ice to get 

compound 129. The mixture of compound 129 (0.01mol) in 
ethanol & hydrazine hydrate (0.99%, 0.015mol) zapped with 
liquid NH3 solution and then cooled & poured on ice to obtain 
carbohydrazide (130) which (0.003mol) dissolved in acetic acid 
(10mL), a pinch of Ammonium acetate followed by the addition 
of different aromatic aldehyde (0.003mol) & then mixture stirred 
for 24h at RT, then neutralized to get the compound 131 73. 

 

 
X- O, S; R- OH(2-), OH(4-), Cl(4-), OCH3(4-) 

 
Synthesis of N4-amino-1,2,4-triazoles 
N4-amino 1,2,4-triazoles (133) were obtained directly in excellent 
yields from the reaction of substituted aryl hydrazides132 

(0.010mol) with excess of hydrazine hydrate (0.08mol) in 
absence of organic solvents under microwave irradiation (800W, 
250°C) for 4-12 minutes 74. 
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Solid phase synthesis of 3,4,5-trisubstituted-1,2,4-triazoles 
derivatives from the resin-bound acylhydrazines 
To the mixture of the acylhydrazide resin 134 (0.5g, loading= 
1.59 mmol/g, based on N microanalysis) in orthoester (5mL), 
alum KAl(SO4)2.12H2O (0.38g, 0.8mmol) was added, then the 
mixture stirred and heated at 100°C for 10h. The resin filtered, 
washed with H2O, EtOH and CH2Cl2 to remove contaminated 
species and then dried to afford the resin 136. A mixture of resin 

136, aniline hydrochloride (1.03g, 8mmol), and pyridine (5mL) 
refluxed for 12h, then filtered and washed with 10% HCl, H2O, 
EtOH and CH2Cl2 and dried to afford the resin 137. The resin 137 
was well swollen in 3 mL CH2Cl2, then 0.5mL TFA was added & 
the mixture was stirred at RT for 1h and then filtered. The resin 
washed completely with EtOH and acetone and the filtrate was 
combined to afford the crude product 138 by evaporation 75. 

 

 
R1- H, CH3, C3H7; R2- C6H5, C6H4CH3(4-), C6H4NO2(4-), C6H4CF3(4-) 

 
Synthesis of 5-(4-(substituted benzylideneamino)-5-
(phenylamino)-4H-1,2,4-triazol-3-yl)ben zene-1,2,3-triol 
Propyl Gallate 139 (0.01moles) and hydrazine hydrate 
(0.01moles) refluxed for 6h and then cooled & poured into ice 
cold water to obtain  3,4,5-trihydroxybenzohydrazide140 
(Galloyl hydrazide). A mixture of compound 140 (0.01mol) and 
phenyl isothiocyanate (0.001mol) in ethanol (25ml) refluxed on a 

water-bath for 2h, the solvent was concentrated and the 
precipitated product 141 was filtered. Compound 141 (0.002mol) 
and hydrazine hydrate (0.025mol) refluxed in methanol for 2h at 
a temperature between 50-60°C, cooled and poured over crushed 
ice which yield compound 142. To a solution of compound 142 
(0.01mol) in absolute ethanol (30mL), the aromatic aldehydes 
(0.012mol) added & refluxed for 4h to yield compound 143 76. 

 
Ar- C6H4OH(3-), C6H4OH(4-), C6H4NO2(3-), C6H4NO2(4-) 

 
Synthesis of 5-amino-3-(het)aryl-1,2,4-triazoles 
(Het)aroylaminoguanidines 145 were prepared from hydrazides 
of appropriate acid, methyl isothiourea sulfate and sodium 

hydroxide in water. Compound 145 (0.02mole) heated under 
reflux in 15mL of water for 3-5h, cooled, the precipitated triazoles 
146 filtered, washed with ice-cold water and dried 77. 

 

 
Ar- C6H5, C5H4N(3), C5H4N(4) 
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Synthesis of 3-methyl-1,5-diphenyl-1H-1,2,4-triazoles 
Amide derivatives (1.0mmol), acid anhydrides (3.0mmol) and 2 
drops of conc. H2SO4 placed in a 50mL RBF equipped with a 
reflux condenser. The reaction flask was microwave irradiated 
(50W, 100°C) for 3 min, then extracted with ethyl acetate (2-
10mL), and the combined organic layer was washed with 5% aq. 
NaHCO3 (2-10mL), and brine (20mL), dried over anhydrous 

MgSO4, and evaporated to provide the crude material N-acylated 
amide 149. The mixture of compound 149 (1.0mmol), hydrazine 
hydrochloride (2.0mmol), and pyridine (1mL) microwave 
irradiated (300W, 200°C) for 1min with stirring then ethyl acetate 
(20mL) added to precipitate residual hydrazine hydrochloride, 
and then filtered. The solvent was evaporated to the crude product 
150 78. 

 

 
 
Synthesis of 6-substitutedthiazolo[3,2-b]-1,2,4-triazole-5(6H)-
ones 
The equi-molar amounts of compound 155), aldehyde, 
chloroacetic acid and sodium acetate added to 6mL of acetic acid 
and 8mL of acetic anhydride. After completion of the reaction, 

poured on ice, and precipitates filtered and dissolved in 
dichloromethane and washed with a sodium bicarbonate and 
saturated sodium chloride solution. The organic layer evaporated 
to dryness and the crude product 156 obtained 79. 

 
Ar- naphthyl, biphenyl 

 
Synthesis of 4-amino-3,5-dialkyl-1,2,4-triazoles 
To the solution of corresponding imino ester hydrochloride in 
absolute ethanol (10mmol) was added the solution of 
corresponding acyl hydrazine (10mmol) in absolute ethanol and 
the mixture was stirred at 0-5°C for 6h. Then, the precipitated 
ammonium chloride was filtered off. After evaporating the 

solvent at 35-40°C, a white solid of ethyl carboxylate acyl 
hydrazones (158) and the part that did not dissolve in petroleum 
ether was recrystallized from ethanol; thus, 2,5-dialkyl 1,3,4-
oxadiazole (159) obtained. The corresponding compound 158 
(10mmol) refluxed with hydrazine hydrate (25mmol) in propanol 
for 24h & then, cooled to RT to obtain the compound 160 80. 

 
R- C6H4CH3(4-), CH3 ; R1- C5H4N, C6H4OH(4-), C6H4Cl(4-), CH3 

 
Synthesis of1,2-Bis[o-(N-methylidenamino-3,5-
substitutedphenyl-4H-1,2,4-triazole-4-yl)-phen oxy]alkane 
Salicylaldehyde (0.01mol) dissolved in hot ethanolic KOH and 
the solvent removed in vacuo. The residue dissolved in DMF 
(25mL) and dihalide (0.005mol) added & refluxed for 5 min, 
during which KCl separated out. The solvent then removed in 
vacuo and the remaining material was bis aldehydes (165). A 
solution of hydrazide (0.01mol) in ethanol (25mL) added to a 
solution of iminoester hydrochloride (0.01mol) in ethanol (25mL) 

& stirred for 6h at 0-5°C and subsequently for 2h at RT. The 
reaction mixture then poured into a beaker containing cold water 
(40mL) and ice (10g) & precipitates of hydrazones formed. 
Compound 161 (0.005mol) added to a solution of hydrazine 
hydrate (0.01mol) and 1-propanol (50mL) and refluxed for 24h, 
cooled to precipitates of compound 162. The compound 165 
(0.01mol) added to a solution of compound 162(0.005mol) in 
glacial acetic acid (20mL) and refluxed for 16h, then cooled to 
get compound 166 81. 
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R- C6H5, C6H4Cl, C6H4CH3(4-); Y- (CH2)2,(CH2)3 

 
Synthesis of 1-piperidinomethyl-3-[3-(o-fluorobenzyl)-5-oxo-
4,5-dihydro-1,2,4-triazol-1-yl]-iminoisatin 
The ethyl imidate hydrochlorides 168 (0.01mol) dissolved in 
absolute ethanol (50mL) with ice-bath cooling and ethyl 
carbazate (0.01mol) dissolved in ethanol (50mL) was then added, 
stirred for 6h at 0-5°C, the precipitate filtered to remove the 
ammonium chloride & the filtrate evaporated at 30-35°C to yield 
compounds ethoxycarbonyl hydrazones 169. Compound 169 
(0.01mol) added to a solution of hydrazine hydrate (0.01mol) in 
water (50mL) and refluxed for 5h, cooled to precipitate of 3-

substituted benzyl-4-Amino-4,5-dihydro-1H-1,2,4-triazole-5-
one (170). Equi-molar quantities (0.01mol) of isatin or 5-
chloroisatin and compound 170 dissolved in warm ethanol 
(50mL) containing glacial acetic acid (0.5mL) & refluxed for 4h 
and then kept at RT overnight to get solid iminoisatin (171). The 
compound 171 (0.002mol) dissolved in absolute ethanol 
(100mL), then formaldehyde (37%, 0.5mL) and piperidine 
(0.002mol) added drop-wise with vigorous stirring & then stirred 
at RT for 12h to get the solid product 172 82. 

 

 
R- 2-F, 4-F; X- H, Cl 

 
Synthesis of 2-[4-(substituted benzylideneamino)-5-
(substitutedphenoxymethyl)-4H-1,2,4-triazol-3-yl-thio]acetic 
acid derivatives 
An intimate mixture of thiocarbohydrazide 173 (1.06g, 0.01mol) 
and substituted phenoxy acetic acid (0.01mol) heated in an oil 
bath at 175–180°C for 2h. The fused mass was triturated with hot 
water, filtered and washed with sodium bicarbonate to form 

compound 175. A mixture of compound 175 (0.01mol) and the 
corresponding various aromatic aldehydes (0.01mol) in ethanol 
(25mL) was treated with concentrated HCl (0.5mL) and refluxed 
for 2h & cooled to RT to obtain compound 176. Equimolar 
proportions of compound 176 and chloroacetic acid were 
dissolved in ethanol containing 3-4 drops of pyridine and refluxed 
for 2–3h, cold to get solid of compound 177 83. 
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R1- 4-CH3, 4-NO2, 2-OH, 4-CH3, 4-Cl 

 
Synthesis of {4-[(9H-fluoren-3-ylmethylidene)amino]-3-
methyl-5-oxo-4,5-dihydro-1H-1,2,4-triazol-1-yl}acetic acid 
Compounds 179 (0.01mol) and 9H-fluorene-2-carbaldehyde 
(0.01mol) in dry ethanol (10mL) irradiated in a microwave oven 
at 125°C for 10 min, then cooled to RT to get substituted 1,2,4-
triazol-3-one (180). Dry K2CO3 (0.025mol) added to a solution of 
compound 180 (0.01mol) in acetone (10mL) & irradiated in a 
microwave oven at 90°C for 5 min. Then, cooled to RT and ethyl 

bromoacetate (0.012mol) added. Again, irradiated in microwave 
at 90°C for 10 min at 300W & cooled to RT, transferred to a 
beaker and the product 181 precipitated by addition of water. The 
mixture of compound 181 (0.01mol) and NaOH (0.1mol) in 
ethanol taken and exposed to microwave irradiation at 110°C for 
15 min. & then cooled to RT, poured into cold water and acidified 
to pH 5 with conc. HCl to get the compound 182 84. 

 
R- CH3, C2H5 

 
Synthesis of 2-(5-amino-2-oxo-1,2-dihydrospiro(indole-3,3-
(1,2,4)triazol)-4(2H)-yl)substituted aliphatic acid. 
An equi-molar mixture of substituted aromatic aldehyde 
(0.01mol), 4-chloro-2-nitro aniline (0.01mol), and methylphenyl 
thiosemicarbazide in water (15mL containing 1-2mLof ethanol) 
in the presence of lemon juice (2 mL) mixed in RBF and refluxed 
to form 3,4,5- trisubstituted triazole 185. An equimolar mixture 

of substituted 1H-indole-2,3-dione 187 (0.012mol), substituted 
amino acids 186 (0.012mol) and thiosemi-carbazide in water 
(15mL containing 1-2mL of ethanol) mixed in RBF and refluxed. 
The initial syrupy reaction mixture solidifies within 2-3 h. After 
completion, cooled to RT and the solid mass of compound 188 
was obtained 85. 

 

 
R- 4-OH, 3-OH, 4-OCH3, 4-Cl, 3-OH; R1- Cl, NO2, H; R2- CH3, C3H7S, C4H5N2, C9H8N, C4H9 
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Synthesis of 3-(substitutedthio)-5-((4-
chlorophenoxy)methyl)-4-phenyl-4H-1,2,4-triazole 
4-Chlorophenol (0.1mol), acetone(40mL), ethyl-2-chloroacetate 
(0.12mol), K2CO3 (16.56g, 0.12mol) and catalytic amount of KI 
added to a 100mL three-necked flask, then refluxed to form 
compound 190. A mixture of compound 190 (1.4 g, 10mmol) and 
85% hydrazine hydrate (2mL, 35mmol) refluxed for 6h, then 
cooled to RT to give acetohydrazide (191). A mixture of 
compound 191 (10mmol) with isothiocyanato benzene (10mmol) 
refluxed for 5h in ethanol, cooled to RT, the product 

carbothioamide (192) obtained. A mixture of compound 192 
(10mmol) in NaOH solution (5mL, 2N) refluxed for 4h & cooled 
to RT, HCl (4N) added to afford precipitate of compound 193. A 
CEM designed 10mL pressure rated vial charged with DMF (5 
mL), 193(1mmol), RCH2Cl (1.1mmol) and NaOH (1.2mmol) & 
irradiated in a CEM Discover Focused Synthesizer (150W, 90°C, 
200psi, 15min) & cooled to RT by passing compressed air 
through the microwave cavity for 2 min & then poured into ice 
(40mL) and precipitates of compound 194 filtered with thioether 
86,87. 

 

 
R- C3H7, C6H5, C6H5Cl(4-), C6H5Br(4-) 

 
Synthesis of 5-benzyl-N-(heterocylclicnucleus-2-yl)methyl)-1-
(pyridin-3-yl)-1H-1,2,4-triazole-3-carboxamide 
3-aminopyridine (25g, 0.265mol) dissolved in 250mL of 6N HCl 
(250mL), sodium nitrite (18.2g, 0.265mol) in water (50mL) 
added drop-wise to it and stirred for 30 min. Later, ethyl-2-
chloroacetoacetate (43g, 0.265mol) in ethanol (100mL) added 
drop-wise for 1h at 0°C. After 30 min, sodium acetate (65g,0. 
795mol) in water (200mL) added dropwise and stirred for 12h & 
the precipitated solid compound (196) obtained. Ammonia gas 
bubbled through it (10g, 0.044mol) at -30°C for 30 min and 
stirred at RT for 2h. The solvent removed under vacuum; the 

residue dissolved in 50mL of dry chloroform and filtered to 
remove NH4Cl. The filtrate evaporated and triturated with 
diethylether (25mL) to afford acetate (197). Phenylacetyl 
chloride (4.4g, 0.0288mol) added drop wise to a stirred solution 
of 197 (5g, 0.024mol) in toluene (25 ml) at 0°C & warmed to RT 
and refluxed for 12h, solvent evaporated, the residue dissolved in 
CH2Cl2 (120mL) and washed with 1N HCl, 10 % NaHCO3 and 
brine to give the desired product 198. To a solution of the amine 
(1.1eq) in dry toluene (5mL) added 198 (1eq) followed by heating 
to 130°C under microwave conditions for 30 min to form 1,2,4-
triazole-3-carboxamides 199 88. 

 
.     

 
R- Morpholine, N-methyl piperazine, 2-picolylamine, Furfurylamine 

 
One-pot synthesis of 3,4,5-trisubstituted-1,2,4-triazoles via 
the addition of hydrazides to activated secondary amides 
A general approach has been developed for the one-pot synthesis 
of 3,4,5-trisubstituted 1,2,4-triazoles from secondary amides and 
hydrazides via triflic anhydride activation followed by 

microwave-induced cyclodehydration. Compound 200 
(1.0mmol), solvent (0.3M), 2-fluoropyridine as base (1.1eq),Tf2O 
(1.1eq) at 0°C for 10 min, then 201 (1.1eq) and cyclodehydration 
performed at 140°C for 2h 89. 
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Synthesis of 3,5-disubstituted 4-amino-1,2,4-triazoles 
Recently, a one-step synthesis of compound 205 by direct 
reaction of hydrazine derivatives on nitriles bearing a variety of 
substituted aromatic rings or heteroatoromatic has been reported. 
The initial product, in each synthesis of amino triazoles, is the 
orange-coloured, dihydro-1,2,4,5-tetrazine (204) which 

rearranges on treatment under acidic conditions into the 
compound 205 refluxing at 130°C for 45 min to an hour or by 
irradiating in MW for 5-10 min. Addition of hydrazine 
dihydrochloride or sulfate was used to generate protons promoted 
the rearrangement of 204 into the compound 205 90. 

 

 
Ar- C6H5, C6H4CH3(4-), C6H4OCH3(4-), C6H4OH(4-), C6H4NH2(4-) 

 
Synthesis of optically pure 3,4,5-trisubstituted 1,2,4-triazoles using silver benzoate 
Up to 18mmol of thioamide 206 treated with 1.2 equivalents of hydrazides 207 dissolved in AcOH & stirred for 6h at RT in presence 
of silver benzoate (2eq) to get the compound 208 91. 
 

 
R1- indolethyl, isopentyl, 2-pyridyl; R2- C6H5, C6H4CH3(4-); R3- C6H5, C6H4OCH3(4-) 

 
Rapid synthesis of 1,3,5-substituted 1,2,4-triazoles from 
carboxylic acids, amidines, and hydrazines 
Substituted benzoic acid (1.0eq) and benzamidine (1.5eq) reacted 
for the formation of the acylamidine 211 through a screen of 
standard peptide coupling reagents HATU (2-(7-Aza-1H-
benzotriazole-1-yl)-1,1,3,3-tetramethyl uranium 
hexafluorophosphate) was selected for further evaluation based 

on availability and ease of removal of coupling byproducts using 
diisopropylethylamine (DIPEA, 3-4eq) as a base and DMF as the 
reaction solvent. After additionof isopropylhydrazine 214 
(1.5equiv) and acetic acid (10 equiv) to the crude solution of 
compound 213, cyclization completed after 3h at 80°Cto give 
triazole 215 92. 

 

 
R1- aryl; heteroaryl, alkyl, cycloalkyl; R2- CH3, cyclopropyl, C6H5 

R3- C6H4Cl(-4), C6H4OCH3(-4), cyclohexyl 
 
Synthesis of 1,3-diphenyl-5-(substitutedphenyl/ alkyl)-1H-1,2,4-triazole 
Bisarylhydrazone 216 (0.3mmol) and 4-methylbenzylamine 217 (0.9mmol) in the presence of 20mol% I2 and TBHP(0.9mmol) in 
CH3CN (1mL) refluxed under air at 90°C for 4h to get the desired cyclized product 218 93. 
 

 
R- C6H5, C6H4CH3(4-), C6H4CH3(3-), C6H5CH2, cyclopropyl 

 
An aqueous medium synthesis of 3(5)-amino-5(3)-het(aryl)-1,2,4-triazoles 
(Het)arylamidoguanidines 219 (1mmol) irradiated in 3mL of water using a CEM ‘Discover’ microwave apparatus at 100W for 150s. 
After cooling, the precipitated product 220 filtered, washed with ice-cold water and dried 94. 
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R- C6H5, C6H4CH3(4-), C6H4F(4-), C6H4Cl(4-) 

 
Synthesis of 4,5-diphenyl-2,4-dihydro-3H-1,2,4-triazole-3-thione 
N-arylidenearylthiosemicarbazide 221 (0.5mmol), CuBr2 (0.15mmol), in DMSO (2mL) refluxed at 80o C for 2h to form the compound 
222 95. 
 

 
 
Synthesis of 3,6-diphenyl-(NH)-1,2,4-triazole from 3,6-diaryl-
1,2,4,5-tetrazines 
3,6-Diphenyl-1,2,4,5-tetrazine 223 (1.00g, 4.2mmol) added to a 
solution of benzyl cyanide 224 (0.50g, 4.2mmol) in dry THF 
(15mL). Upon the addition of DBU (1mL), the mixture was 
heated to reflux for 3h. The resulting solution was evaporated 

under reduced pressure, and was extracted using CH2Cl2 (3-
50mL). The organic layer was washed with water (3-50mL) and 
with dilute HCl (5N, 3-50mL). The organic layer was dried over 
anhydrous Na2SO4 and was evaporated in vacuo to compound 
225 96. 

 

 
R1- C6H5, C6H4Br(4-), R2- C6H5, C6H4NO2(2-) 

 
Synthesis of 1,2,4-triazoles from amidines via copper-catalyzed oxidative c(sp3)-h functionalization 
A mixture of arylamidines 226(0.25mmol), copper chloride ((1eq), K3PO4 (1eq) in DMF (0.25M) refluxed at 100 °C for 14h to yield 
the compound 227 97. 
 

 
Ar- C6H5, C6H4CF3(4-), C6H4Cl(4-), C6H4CH3(4-) 

 
Traceless liquid-phase synthesis of 3-alkylamino-4,5-
disubstituted-1,2,4 triazoles on poly ethylene glycol (PEG)
  
PEG-supported 230 (1mmol) added into the mixture of AcOH 
(two drops) and CH3CN (20mL) and amine (5mmol) added and 
subsequently treated with 1.06g (5mmol) of sodium triacetoxy 
borohydride, then stirred for 8h at RT. Et2O added to it to 
precipitate the PEG-supported 231. A solution of isothiocyanate 
(4mmol) in CH2Cl2 (20mL) added to compound 231 (1mmol) and 

stirred at RT for 6h. Et2O added to offer the compound 232. A 
mixture of compound 232 (1mmol) and arylacyl hydrazide 
(4mmol) in CH3CN (30mL) treated with (4mmol) of Hg(OAc)2 
for 36h at RT, and then filtered. The filtrate concentrated and 
Et2O added to precipitate the PEG supported triazoles 233. The 
compound 233 cleaved with 10% TFA/CH2Cl2 at RT for 2h. 
CH2Cl2 removed, and water added to give the desired compound 
234 98. 
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.  
R2- n-C4H9, C6H5, C6H5CH2- ; R3- C6H4OCH3(4-), C6H4Br(4-), C6H4NO2(4-) 

 
Synthesis of 1,5-disubstituted 3-Amino-1H-1,2,4-triazoles 
from 1,3,4-oxadiazolium hexa fluorophosphate 
N-substituted Hydrazide 235(0.50g, 1.77mmol), HX (1.1eq), and 
Ac2O (2.5mL) taken and stirred at RT, then MTBE (6.0mL) 
added to facilitate precipitation and the mixture was stirred at R.T. 
for 18h to afford the desired salt of 1,3,4-oxadiazolium 

hexafluoro phosphate (236). To a 20mL vial was added the salt 
236 (1.0mmol), i-PrOH (2.0mL), solid cyanamide (127mg, 
3.0mmol, 3.0eq), and Et3N (0.42mL, 3.0equiv). The mixture was 
heated at 80°C for 2h. Upon completion, the mixture diluted with 
CH2Cl2 (20mL), washed with H2O (3 × 10mL) and the organic 
layer concentrated to compound 237 99. 

 

 
 
Synthesis of new 5-aza-isosteres of guanine containing aryl 
and hetaryl substituents on the 1,2,4-triazole ring 
Benzylidene derivative 239 obtained by the reaction of 4-amino-
substituted-6-hydrazinyl -1,3,5-triazin-2-ones (238) with the 
corresponding benzaldehyde in ethanol at RT to 75°C for 5- 10h. 
5-Nitrofurylidene 240 obtained by refluxing hydrazinyl-1,3,5-
triazines with 5-nitrofurfural diacetate in ethanol, and the 

reactions required longer times (upto 42h) at 75°C. The desired 
2-aryl(hetaryl)-5-amino-1,2,4-triazolo[1,5-a]-1,3,5-triazin-7-
ones (243) obtained via oxidative cyclization of the 
corresponding arylidene (hetarylmethylidene)hydrazinyl-1,3,5-
triazinones (239, 240) with lead(IV)tetraacetate in acetic acid by 
refluxing at 80-85°C for 10-15h 100. 

 
R1 R2- (CH3)2, H, (CH2)4, (CH2)O; R3- C6H5, C6H4Br(4-) 

 
Synthesis of 3,5-disubstituted 1,2,4-triazoles from nitriles and hydrazides 
A mixture of nitrile (3mmol), hydrazide (1mmol), and K2CO3 (0.5mmol) in n-BuOH (2mL) in a microwave synthesizer tube placed 
under microwave irradiation 150°C for 1-3h, then evaporated, diluted with MeOH to yield the compound 246 101. 
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Synthesis of highly substituted 3-N,N-Dialkylamino-1,2,4-
triazoles 
Thus di-2-pyridyl-thiocarbonate 248 was treated sequentially 
with the primary amine 247 bearing the R3 residue followed by 
the secondary amine corresponding to the desired N,N-
dialkylamino side-chain 250. The thioureas converted into the S-

methylisothioureas 251 by treatment with potassium tert-
butoxide and methyl tosylate. To a stirred solution of compound 
251(1g, 2.5mmol) in THF: AcOH (10:1, 11 mL) was added acyl 
hydrazine (1g, 5.2mmol) and the whole was heated at 60°C for 
4h, then cooled and solvent was removed to give triazole 252 as 
foam 102. 

 

 
R1 R2 R3- heterocyclic substituents 

 
Synthesis of [1,2,4]triazolo[4,3-a]pyridines and 
[1,2,4]triazolo[4,3-a]pyrazines via ceric ammo- nium nitrate 
catalyzed oxidative cyclization of amidrazones 
A mixture of amidrazone 256(1.00g, 0.0047mol), benzaldehyde 
253 (0.50g, 0.0047mol), PEG-300 (5mL) and CAN (5mol%) 
heated at 80°C for 1h, cooled to RT and extracted with Et2O (3 × 
20mL). The combined organic layers washed with H2O (2 × 

30mL)and aq.NaHCO3 solution (2 × 30mL), dried over 
anhydrous Na2SO4 and concentrated to afford pure 4-(substituted 
aryl)-3,5-diphenyl-4H-1,2,4-triazole. A mixture of N-phenyl 
benzamidrazone 254, benzaldehyde 253 and ceric ammonium 
nitrate in PEG stirred at 80°C for one hour. After the completion 
of the reaction, the mixture extracted with diethyl ether (3 × 
20mL) to obtain product 255 103. 

 

 
R1- C6H5, C6H4Br(4-), C6H4CH3(4-), C6H4Cl(4-), C6H4Cl(3-) 

R2- C6H5, C6H4Br(4-), C6H4NO2(4-), n-propyl, 3-pyridyl 
 
Copper-Catalyzed Synthesis of 2-phenyl-1,2,4-triazolopyridine 
When the compound 258 and 259 were reacted in the presence of 5mol% CuBr and 1,10 phenanthroline (1,10-Phen) & 10mol % ZnI2 
in 1,2-dichlorobenzene (DCB) at 130°C under an air atmosphere, 2-phenyl-1,2,4-triazolopyridine (260) was obtained 104. 
 

 
Ar- C6H4Br(4-), C6H4 OCH3(4-), C6H4Cl(4-), C6H4 CF3(3-) 
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Synthesis of Substituted aryl (1-(5-amino-3-morpholino-1H-
1,2,4-triazol-1-yl)-1-oxopropan-2-yl)carbamate 
A mixture of dimethyl cyano dithioiminocarbonate 261 (0.44g, 
3mmol) and primary or secondary amine (3mmol) in Et2O (5mL) 
or EtOH (5mL) subjected to microwave irradiation for 5-30 min 
at 130-198°C, compound 262 precipitated. A reaction mixture of 
the isothiourea 262(2mmol) and 72% hydrazine hydrate (0.2 g, 
4mmol) in EtOH (5mL) subjected to microwave irradiation 

(80°C, 100W, 5-10 min), then solvent removed to get N-aryl-1H-
1,2,4-triazol-5-amine (263). A mixture of the respective N-
(protected �-aminoacyl)benzotriazole (1mmol) and compound 
263(1mmol) in dry THF (3mL) subjected to microwave 
irradiation (70°C, 100W, 30 min). The product 264 isolated and 
purified with water (2mL) and extracted with EtOAc (3x10mL) 
105. 

 

 
R1 R2 - (CH2)2O(CH2)2-, Ph,  H; R3- H; CH3; C6H4CH2- 

 
Synthesis of 1-aryl 1,2,4-triazole  from anilines 
A mixture of Tosylate (1.2eq), EtSO3H (2eq, 10-100 mol %) taken in THF & aniline added slowly to it. The mixture refluxed at 60°C 
for 4h, then cooled to RT to form the compound 266 106. 
 

 
 
Catalyst free synthesis of 1-substituted phenyl-1H-1,2,4-
triazole 
To a dried microwave tube was added phenylhydrazine 267 
(108mg, 1mmol) and formamide 268 (0.82mL, 20mmol). The 
tube was sealed with a plastic microwave septum and then placed 
into the microwave cavity and irradiated at 160°C, 250psi, and 

230W for 10 min. After completion of reaction (TLC), cooled to 
R.T, distilled H2O (10mL) was added, and the mixture extracted 
with EtOAc (3×10mL). The combined organic extracts were 
dried over Na2SO4, filtered, and concentrated under reduced 
pressure to get compound 269 107. 

 

 
R- t-butyl, C6H10, C6H5, C6H4Br(4-), C6H4 OCH3(3-), C6H4Cl(4-), C6H4 F(3-) 

 
I2 mediated one-pot synthesis of 3,5- diphenyl-1H-1,2,4-triazole 
The compound 271 obtained by stirring the compound 270(1mmol), base (2mmol) and iodine (1mmol) in solvent (3.0mL) for 16h at 
RT to 130 °C 108. 
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Synthesis of 5-substituted 3-mercapto-1,2,4-triazoles via 
Suzuki–Miyaura reaction 
Building blocks N,S-diprotected mercaptotriazole (275) obtained 
from formyl hydrazine (272) and benzylisothiocyanate (3). 
Intermediate acyl thiosemicarbazide (273) subjected to base-
promoted cyclization to give triazole 274. Benzylation of 
compound 274 provided compound 275, which was halogenated 

at position 5 with NBS or NIS yielding mercapto triazole 
derivatives 276 which were subjected to Suzuki-Miyaura cross-
coupling with Pd(PPh3)4 as the catalyst and K2CO3 as the base in 
degassed THF/H2O and dehalogenated to N,S-dibenzyl-
mercaptotriazole. Finally the deprotection could be achieved 
successfully using AlCl3 in toluene at 80°C 109. 

 

 
R- boronic acid derivatives like C6H5B(OH)2, 4-(Me)C6H4B(OH)2 

 
Synthesis of fused [5,5]-, [5,6]-, and [5,7]-3-[(E)-2-(arylvinyl)]-
1,2,4-triazoles 
Diethoxyphosphinyl acetic acid hydrazide (1.05g, 5.0mmol) 
added to a toluene (15mL) solution of 2,3,4,5-tetrahydro-6-
methoxypyridine 279 (0.57g, 5.0mmol) under N2 to afford a 
cloudy suspension. After stirring overnight treated with NaOEt 

solution (21wt% in EtOH, 2.05mL, 5.5mmol) followed by 
benzaldehyde (0.51mL, 5.0mmol), refluxed for 2h and then 
concentrated to a yellow solid residue. Water (30mL) was added 
to this residue and the resulting yellow slurry was stirred for 20 
min. The slurry was filtered and the solid product was washed 
with water and dried to afford the compound 282 110. 

 

 
 
Synthesis of 5-aryl-[1,2,4]triazolidine-3-thiones 
Aldehyde 283 (1mmol), hydrazine hydrate (1mmol) mixed & stirred for 5 min. Then, TMSNCS 284 (1mmol) added to the mixture 
along with catalyst (20mol %) in ethanol (5mL, 95%). The mixture was refluxed for 48-72h to yield the compound 285 111. 

 
 
Synthesis of 5-(2,4-dichloro-benzyl)-1-(4-fluoro-benzyl)-
1H[1,2,4]triazol-3-yl-amine 
A 3mL microwave tube was charged with benzyl [(1Z)-{[(2,4-
dichlorophenyl) acetyl]amino} (methylthio) 
methylene]carbamate 288 (123mg, 0.3mmol). (4-fluorobenzyl) 

hydrazine hydrochloride (318mg, 1.8mmol) and triethylamine 
(0.25mL, 1.8mmol) were added sequentially. The resulting 
mixture heated in a microwave oven at 160°C for 30 min to afford 
compound 290 as a white solid 112. 
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R1- i-propyl, cyclopentyl, CH2C6H4Cl(2,4-);  R2- CH2C6H4F(4-), (CH2)4OH 

 
Alumina-Promoted Synthesis of N-aryl-1,2,4-triazoles 
A mixture of hydrazine 291(0.2mmol) & imide 292 (0.1mmol) in refluxed at 60oC for 12h, then filtered through Al2O3 (1g) to yield 
the compound 293 113. 
 

 
 
Synthesis of 3-[1-p-(chlorophenyl)-5-methyl-1,2,3-triazol-4-
yl]-4H-1,2,4-triazole-5-thioacetic acid 
1-(p-chlorophenyl)-5-1,2,3-triazol-4-carbohydrazide 294 
(0.01mol) and benzoylisothio-cyanate (0.01mol) in anhydrous 
acetonitrile (40mL) refluxed for 4h and cooled to get 4- benzoyl-
1-[1-(p-chlorophenyl)-5-methyl-1,2,3-triazol-4-
carbonyl]thiosemicarbazide (295). The compound 295 

(0.001mol) taken in 2N NaOH (15mL) refluxed for 8h, cooled, 
filtered& acidified with dil. HCl to obtain 3-[1-p-( chlorophenyl)-
5-methyl-1,2,3-triazol-4-yl]-4H-1,2,4-triazole-5(4H)-thione 
(297). A Mixture of obtained product (0.005mol), chloroacetic 
acid (0.005mol), 10% aqueous NaOH (6mL), ethanol (15 mL) 
refluxed for 3h and got the targeted compound 298 114. 

 

 
 
Synthesis of sodium1-[4-(1,3-dioxo-1,3-dihydroisoindol-2-yl)-
5-mercapto-4H-[1,2,4]triazol-3-yl]heptadecane-1-sulfonate 
Sodium salt of α- sulphonate of stearic acid hydrazide 299 
(0.01mol) added to alcohol (50mL) containing KOH (1.6g) at RT, 
CS2 added (2.3g, 0.013 mole) and the mixture stirred at RT for 
10h, then diluted with ether (30mL) and stirred for further 1h. The 
obtained potassium salt was used for the next stage without 
further purification. Hydrazine hydrate (99%,0.02 mol) added to 

above potassium salt (0.01mol) dissolved in water (20mL) with 
stirring and refluxed gently for 3h, cooled to 5oC, acidified with 
conc. HCl to pH 1.00, a yellow solid of Sodium-1-(4-amino-5-
mercapto-4H-[1,2,4] triazol-3-yl)heptadecane-1-sulfonate (300). 
A mixture of compound 300 (0.01mol) and phthalic anhydride 
(0.01mol) in butanol (20mL) refluxed for 4h, then concentrated 
and the solid obtained as  compound 301 115. 
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R- CH3(CH2)15CH(SO3Na)- 

 
Synthesis of 9-aryl-6-(3-fluorophenyl)-1,2,4-triazole[4,3,-
a][1,8]naphthyridines 
2-aminonicotinaldehyde (0.01mol), 3-fluorophenyl acetonitrile 
(0.01mol) & 10% KOH (5 drops) exposed to microwave 
irradiation at 200W for 2.5 min, then cooled to the solid 304. To 
a cold solution of compound 304 (0.01mol) in 2M HCl (25mL) 
added NaNO2 solution (0.01mol in 25mL water) & stirred at RT 
for 0.5h, precipitates of 305 obtained. A mixture of compound 
305 (0.01mol) & POCl3 (10mL) subjected to microwave 
irradiation at 200W for 1.5 min, then cooled to RT and poured 

into mixture of crushed ice and NaHCO3 to form compound 306 
which (0.01mol) and hydrazine hydrate (0.015mol) in ethanol 
(20mL) refluxed on water bath for 3.5h, cooled to obtain 
compound 307. A mixture of compound 307 (0.01mol), aromatic 
aldehyde (0.01mol) & DMF (5 drops) subjected to microwave 
irradiation at 200W, cooled & digested with cold water to get 
precipitates of compound 308. Hydrazones (0.01mol) & 
FeCl3.6H2O (0.01mol) exposed to microwave irradiation at 200W 
& then cooled to get the targeted product 309 116. 

 

 
Ar- C6H5, C6H4OCH3(4-), C6H4 CH3(4-), C6H4Cl(2-) 

 
Synthesis of 2-(((4-substitutedphenyl)amino)methyl)-5-(3-
methoxyphenyl)-1-phenyl -1H-1,2,4-triazole-3(2H)thione 
A mixture of 5g 3-methoxybenzoic acid (310) & 7.5mL thionyl 
chloride in 250 mL RBF refluxed for 8h, after completion, excess 
of thionyl chloride distilled & solution allowed to stand at RT to 
get solid product of 3-methoxybenzoylchloride (311) of which 
(0.01 mol) taken in dry acetone (50mL), ammonium thiocyanate 

(0.01mol) added & stirred for an hour, the formed precipitates of 
ammonium chloride filtered, the filterate contained compound 
312, phenyl hydrazine (0.01mol) added to it & refluxed for 5h, to 
get compound 313. A mixture of compound 313 (0.01 mol), 
formaldehyde and derivative of aniline (0.01mol) in 1,4-dioxane 
stirred for 22h, neutralized with liquid ammonia and extracted 
with ethyl acetate to get triazole derivatives 314 117. 

 
Ar- C6H4NO2(4-), C6H4 CH3(3-), C6H4F(4-), C6H4 Cl(3-) 
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Synthesis of ω-(5-aryl-1,2,4-triazole-3-thio)-ω-(1H-1,2,4-triazole-1-yl)acetophenone 
A solution of 5-aryl-1,2,4-triazole-3-thiols 317 (2mmol) in 20mL ethanol, added drop-wise to a solution of ω-bromo-ω-(1H-1,2,4-
triazole-1-yl)acetophenones 320 (2mmol) in 20mL ethanol and stirred at R.T for 5h and solvent was evaporated to get the product 321 
118-119. 
 

 

 
Ar- C6H4Br(4-), C6H4 OCH3(2-), C6H4F(4-), C6H4Cl(4-) 

 
Synthesis of 1,4-bis-[4-amino-5-mercapto-1,2,4-triazol-3-ylmethoxy]phenylenes 
A mixture of bis-phenoxyacetic acids 323 (0.01 mol) and thiocarbohydrazide (0.02 mol) heated in an oil bath until the contents melted. 
The mixture was maintained at this temperature for 15–20 min, the product 324 obtained on cooling was heated with dilute Na2CO3 
solution to remove the unreacted bis-phenoxyacetic acid 120. 
 

 
R- H, Cl, t-butyl; R’- H, Cl 

 
Synthesis of ethyl 3-(benzo[d][1,3]dioxol-5-yl)-1-methyl-1H-1,2,4-triazole-5-carboxylate 
The compound 326 formed by stirring at RT for 20h with methylhydrazine sulfate in the presence of K2CO3 which further stirred with 
substituted acid in the presence of T3P (50% w/w in EtOAc), 3eq DIPEA, 1,4-dioxane at RT for 1h then concentrated and dissolved 
in AcOH/ 1,4-dioxane (1:1) at 100°C for 1h to get the compound 328  121. 
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Synthesis of triazole derivatives via highly efficient 
cyanoimidation of aldehydes 
Reactions were carried out with molar ratio 
aldehyde/H2NCN/base (t-BuONa) 1:1.2:1.5 at RT for 30 min, and 

then oxidant (NBS, 1.5 equiv. of aldehyde) was added at 50°C for 
12h to yield the compound 336 which then further refluxed for 4h 
with phenyl hydrazine in CH3OH with a substrate/PhNHNH2 
ratio of 1:1.2 to get the compound 337 122. 

 

 
R1- C6H5, C6H4Br(4-), C6H4CH3(4-), C6H4Cl(4-), C6H4 NO2(4-) ; R2- CH3, C2H5, i-propyl 

 
Synthesis of 3-(4-amino-5-mercapto-4H-1,2,4-triazol-3-yl)-1-
(1H-benzo[d]imidazol-2-yl)prop an-1-one 
A solution of o-phenylenediamine (0.01mol), �-ketoglutaric acid 
(0.01mol) in methanol/water mixture (1:1) and HCl (4N, 5mL) 
refluxed for 6h and cooled, 10% NaOH solution added to 
neutralize, a solid mass 331 precipitated out. A solution of 
compound 331 (0.01mol) in ethanol (25mL) refluxed for 10h in 
presence of conc. H2SO4, (0.1mL) to obtain oxobutanoate 332 & 

formed hydrazide by reacting with hydrazine hydrate which 
(0.01mol) then refluxed with  CS2/KOH (0.01mol) in 
ethanol/water (1:1) refluxed for 6h, cooled and acidified  to 
precipitate compound 334. To a solution of compounds 
334(0.01mol) in n-butanol (40mL), hydrazine hydrate (0.03mol) 
was added & refluxed for 5 h and after completion, KOH 
(0.015mol) was added to precipitate the compound 335 123. 

 

 
 
Synthesis of 1,5-disubstitutedtriazole derivatives from 
amidine  and hydrazine 
To a slurry of 340 (X= N or O; 1.15 g, 5.52mmol) in 5 volumes 
of EtOAc (6mL) was added 1eq of N,N-dimethyl formamide 
diethyl acetal (1.00 mL,5.52mmol). The mixture was heated at 
50°C for 4h and then heptane (20mL) was added. After that 

mixture was cooled to RT to obtain compound 341. To the 
mixture of amidine 341 (0.21g, 0.80m mol) and hydrazine (0.11g, 
0.75mmol) was added 5 volumes of AcOH (0.6mL) & stirred for 
2.5h and then cooled in an ice bath and EtOAc was added 
followed by sat. NaHCO3 solution & then concentrated to give 
342 as a light yellow solid 124. 

 
R1- C6H4Cl(4-), C6H4OCH3(4-), cyclohexyl 
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Synthesis of 1-(substitutedphenyl)-3,5-diacetyl-4-
alkoxycarbonylamino-4,5-dihydro -1H-1,2,4-triazole 
Triethylamine (5g, 5mmol) was added to the stirred mixture of 
pyruvaldehyde hydrazones 345(7.5-10mmol) and the appropriate 

hydrazonoyl halides 343 (5mmol) in dioxane (50mL) at RT and 
stirring was continued for 12-16h or refluxed for 2-4h. The 
precipitated salt was filtered off as compound 346 125. 

 

 
Ar- C6H5, C6H4F(4-), C6H4OCH3(4-), C6H4Cl(4-); R- CH3, C6H5, C6H5NH, 2-C4H3O 

 
Synthesis of  1,4-bis-[2-mercapto-1,3,4-triazolo[5,1b]-1,3,4-
oxadiazole-5-yl]phenyl 
Compound 348 (0.27g, 0.001mole) with hydrazine hydrate (1mL) 
in abs. ethanol (15mL) refluxed for 20h, solvent evaporated, 
cooled to get precipitates of 1,4-bis-[1,3,4-oxadiazole-2-

hydrazine-5-yl]phenyl(349). To a stirred solution of compound 
349 (0.27g, 0.001mole) in pyridine (2.6mL) was added slowly 
CS2 (1mL) & refluxed for 24h, then allowed to cool & the solid 
compound 350 obtained 126. 

 

 
 
Synthesis of 2,4-dinitramino-5-nitro-1,2,4-triazol-3-one 
(DTNTO) 
Semicarbazide hydrochloride (6.6g) & formic acid (6.9mL) 
stirred until solution formed. Then excess of formic acid removed 
& 10mL of water added, distillation continued to dryness and 
residue was collected as 2,4-dihydro-3H-1,2,4-triazol-3-one (TO, 
351). TO (1g) added to nitric acid (10mL) at 0°C & heated to 

70°C for 16h with constant stirring & 5-nitro-2,4-dihydro-3H-
1,2,4-triazol-3-one (NTO, 352). Acetic anhydride (1.56g) added 
slowly to the mixture of fuming nitric acid (0.580g) & HCl 
(0.124g), stirred for half an hour at 0°C, NTO (0.500g) added in 
small portions & stirred overnight at RT and 1-2h at 35-40°C, 
then cooled to compound 353 127. 

 

 
 
Synthesis of 5-(3-chloro-1-benzothien -2-yl-4-phenyl-4H-
1,2,4-triazole-3-thiol 
To a solution of compound 335(0.001mol) in dry chloroform 
(5mL), hydrazine hydrate (0.0018mol) was added & refluxed for 
one hour, solvent removed in vacuo and the product collected 3-
chlorobenzo[b]thiophene-2-carboxylic acid hydrazide (356). A 

mixture of compound 356 (0.01mol) and phenyl isothiocyanate 
(0.01mol) in dry C6H6refluxed for 6h, cooled to give compound 
357. A stirring mixture of compound 357 (1 mmol) and sodium 
hydroxide (40mg, 1mmol) refluxed for 4h, cooled & acidified to 
get precipitates of compound 358 128. 
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Synthesis of 3-alkyl/aryl-6-(1-chloro-3,4-dihydronaphth-2-
yl)-5,6-dihydro-s-triazolo[3,4-b] [1,3,4]thiadiazoles 
A mixture of alkyl/aryl-4-amino-3-mercapto-1,2,4-triazole 
(0.005mol), 1-chloro-2-formyl-3,5-dihydronaphthalene (0.960g, 

0.005mol), p-TsOH (50mg) and DMF (1mL) irradiated in  a 
domestiv microwave oven at 300W for 2-3 min. & then cooled to 
get the compound 362 129. 

 

 
R- CH3, C2H5, C3H7, C6H5, C6H5CH2- 

 
Synthesis of 3-(�-L-arabinopyranosylthio)-6-
phenyl[1,2,4]triazolo[3,4-b][1,3,4]thiadiazole 
To a solution of compound 363 (500mg, 3.4mmol) in N,N-
dimethyl formamide (3.0mL) and triethyl amine (1mL, 7.2mmol) 
was added 2,3,4-tri-O-acetyl-b-L-arabinopyrano sylbromide 
(364) (900mg, 2.6mmol) and stirred overnight, diluted with ice 
water  to get the precipitates of compound 365. A mixture of 

compound 365 (406mg, 1.0mmol) and carboxylic acid (1mmol) 
or acyl chloride (1mmol) in phosphoryl chloride (2mL) refluxed 
in an oil bath for 8h. The excess of phosphoryl chloride removed 
to yield the compound 366. Dry gaseous ammonia was passed 
through a solution of compound 366 (1mmol) in dry methanol 
(10mL) for about 1h with cooling and stirring then concentrated 
at reduced pressure to afford a solid compound 367 130. 

 

 
R- C6H5, C6H4NH2(4-), C6H4Cl(4-), C6H4 NO2(4-) 

 
Synthesis of some 4-amino-5-substituted aryl-3-mercapto-
(4H)-1,2,4-triazoles & triazolo thiadiazole derivatives 
Substituted carboxylic acids converted into ester by reacting with 
methanol. Ester (0.12mol) reacted with hydrazine hydrate 
(0.12mol) to yield hydrazides which (0.01mol) further stirred at 
RT for 8h with carbon disulfide (0.05mol) in the presence of KOH 
(0.03mol) & methanol (15ml) to obtain potassium 

dithiocarbazates. The suspension of potassium salt (0.02mol) in 
water further used without purification & refluxed with hydrazine 
hydrate (0.04mol) again to form mercapto triazole. Amino 
mercapto triazole (0.01mol) when refluxed with substituted 
aromatic acid (0.01mol) in the presence of POCl3 (10mL), the 
precipitates of triazolothiadiazoles obtained 131-140. 
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R1, R2, Ar- different substituted aromatics according to the mentioned references 

 
Synthesis of 5-methyl-2-[(6-methyl[1,2,4]triazolo[3,4-
b][1,3,4]-thiadiazol-3-yl) methyl]-4-[4-(6-
methyl[1,2,4]triazolo-[3,4-b][1,3,4]thiadiazol-3-yl)phenyl]-
2,4-dihydro-3H- 1,2,4-triazol-3-one 
A solution of compound 374 (1.25 g, 0.002 mol) in water (3 ml) 
was added to a solution of carboxylic acid (0.004mol) and PPA 

(5mL) in EtOH (10mL) in a microwave vial. The mixture was 
irradiated with microwaves at 140°C for 45 min. After the 
completion of the reaction (TLC, MeOH), the solution was 
poured into cold water (100mL). The precipitated solid was 
filtered off as compound 375 141. 

 

 
 
ABBREVIATIONS 

s- second 
min- minute 
RT- Room Temperature 
DMF- Di Methyl Formamide 
DMSO- Di Methyl Sulph Oxide 
THF- Tetra Hydro Furan 
PEG- Poly Ethylene Glycol 
DBU- 1,8-Diaza Bicyclo[5.4.0] Undec-7-ene 
TFA- Tri Fluoro Acetic acid 
MTBE- Methyl Tertiary Butyl Ether 
CAN- Ceric Ammonium Nitrate 
NBS- N- Bromo Succimide 
NIS- N- Iodo Succimide  
TMSNCS- Tri Methyl Silyl Iso Thio Cyanate 
T3P- Propylphosphonic Anhydride 
DIPEA- N,N- Di Iso Propyl Ethyl Amine 
PPA- Poly Phosphoric Acid 
DCC- N,N’-Di Cyclohexyl Carbodiimide 
TBHP- Tertiary Butyl Hydro Peroxide 
 

CONCLUSION 
 

Triazoles have attracted considerable attention in the field of 
medicine due to their unique structures and properties. Triazoles 
derivatives possess a great importance in medicinal chemistry & 
acts as a promising medicinal agent for the scientists working 
over this field. The various synthetic methods discussed here may 
helpful to develop various newer compounds possessing triazoles 
moiety that could be better in terms of efficacy and lesser toxicity, 
evaluate more activities of triazole for many diseases whose 

treatment are challenging in the field of medical sciences. So it 
can be seen from the literature review that 1,2,4-triazole ring 
containing heterocyclic system has wide medicinal applications. 
Thus by studying all the derivatives showing variety of activities 
can say that 1,2,4-triazole ring have been explored in past years 
and is still used for future development of new drugs against 
many more pathological conditions. 
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