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Abstract

In view of the current situation of organic chemistry experiment teaching, we recommend a NMR
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spectroscopy experiment with pyrano[2,3-c]pyrazole compounds as the test substance. This expe-
riment has the following characteristics: the preparation cost of the test substance is low, the syn-
thesis method is simple, the number of protons in the structure is moderate, the spectrum is clear,
the chemical shift distribution is wide, and it is easy to explain. Due to the simple structure of the
compound, this experiment greatly shortens the test time. Through the attribution of all 1H and 13C
NMR signals on pyrano[2,3-c]pyrazole compounds, combined with theoretical knowledge, students
can quickly infer the structure of the compound, which greatly enhances students’ interest in
chemical experiments. Effectively transform students’ theoretical knowledge into practical applica-
tions, which is conducive to the cultivation of students’ practical ability and scientific literacy, and
achieves the purpose of improving teaching quality.
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Figure 1. Synthesis route of Methyl 2-(1-(4-chlorophenyl)-3-methyl-6-oxo-1,6-dihydropyrano[2,3-c]pyrazol-4-yl) acetate
1. 2-(1-(4- 8K £)-3-E-6-518-1,6- Z S FH[2,3-c]itme-4- ) Z B B EE A & AR B8 4%
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REEBFEIN T &t *H NMR (400 MHz, CDCl,, 6 ppm): 7.84 (d, J = 8.9 Hz, 2H, Ar-H), 7.44 (d, J= 8.8
Hz, 2H, Ar-H), 5.96 (s, 1H, C=CH), 3.79 (s, 3H, OCHs), 3.74 (d, J = 6.8 Hz, 2H, CH,), 2.47 (s, 3H, CH3);
B °C NMR (100 MHz, CDCl;, 6 ppm): 168.7, 158.9, 150.3, 147.9, 144.1, 135.2, 132.7, 129.5, 121.7,
107.1, 101.7, 52.8, 38.4, 14.5;
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Figure 2. *H NMR spectra of Methyl 2-(1-(4-chlorophenyl)-3-methyl-6-oxo-1,6-dihydropyrano[2,3-c]pyrazol-4-yl) acetate
2. 2-(1-(4-8FE)-3-FE-6- 8K -1,6- — St FH[2,3-c]tme-4-K) 2 By FER A% R S
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Figure 3. *C NMR spectra of Methy! 2-(1-(4-chlorophenyl)-3-methyl-6-oxo-1,6-dihydropyrano[2,3-c]pyrazol-4-yl) acetate
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