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Synthesis of 5-phenyl-2H-1,2, 3-triazole-4-carboxylic acid

FU Xiaobin, CHEN Yunzhou, LI Huan, YUAN Hua, CHEN Yunfeng
School of Chemistry and Environmental Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: Two high efficient methods of synthesis of 5-phenyl-2H-1, 2, 3-triazole-4-carboxylic acid were
developed. Firstly, 4, 5-substitued-NH-1, 2, 3-triazole bearing methyl or ester groups were synthesized by using
AlCL-catalyzed three-component reaction of benzaldehyde, nitroalkane and sodium azide, then the target
products were obtained via two methods: one is the hydrolysis and acidification of ester-substituted 1, 2,
3-triazole, the other is the oxidation of methyl-substituted 1, 2, 3-triazole, and the overall yields by these two
methods were up to 78% and 61% respectively. The structures of the target compound and relative intermediates
were confirmed by proton nuclear magnetic resonance spectroscopy, carbon-13 nuclear magnetic resonance
spectroscopy and mass spectrometry. It is demonstrates that the methods have the characteristics of easy
available raw materials, low cost, short synthetic route, simple operation and high overall yield, which
provides the research basis for the application of this compound.
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Fig. 1 Approach 1 for synthesis of 5-phenyl-2H-1,2, 3-triazole-4-carboxylic acid
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Tab. 1 Optimization of reaction conditions for one-pot synthesis

entry catalyst solvent T/C concentration/ (mmol/mL) yield/%
1 FeCl; DMSO 70 0.2 72
2 ZnBr, DMSO 70 0.2 68
3 AlCL; DMSO 50 0.2 62
4 AlCL DMSO 70 0.2 85
5 AlCL DMSO 90 0.2 82
6 AlCL DMF 70 0.2 73
7 AlCI; CH,CN 70 0.2 NR
8 AlCL DMSO 70 0.1 87
9 AlCL DMSO 70 0.3 79
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Tab.2  Optimization of hydrolysis of ethyl 5-phen-2H-1,2, 3-triazole-4-carboxylate

enlry amount of NaOH / mL T/C t/h yield / %
1 10 80 5 88
2 20 80 5 92
3 30 80 5 91
4 20 70 5 92
5 20 60 5 92
6 20 50 5 85
7 20 60 4 86
8 20 60 6 92
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Fig. 2 Approach 2 for synthesis of 5-phenyl-2H-1,2, 3-triazole-4-carboxylic acid
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Tab. 3 Optimization of oxidation reaction of

4-methyl-5-phenyl-NH-1,2, 3-triazole

entry  equivalent temperature /C  time/h yield/%
1 2 80 4 50
2 3 80 4 64
3 4 80 4 64
4 3 60 4 41
5 3 90 4 53
6 3 80 3 57
7 3 80 5 64
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Fig. 3 Synthesis of 5-phenyl-2H-1,2, 3-triazole-4-carboxylic acid
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