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Abstract

The comprehensive university chemistry experiment serves as a crucial teaching component for en-
hancing students’ innovative practical abilities. Using o-hydroxyacetophenone and benzaldehyde as raw
materials, this study innovatively designs a chemical comprehensive experiment project titled “Synthe-
sis and Structural Characterization of Flavones and Dihydroflavones”. This experiment systematically
integrates classical organic reaction mechanisms, including aldol condensation, Michael addition, and
catalytic cyclization, while encompassing fundamental operational units such as reflux reactions, solid-
liquid separation, thin-layer chromatography (TLC) monitoring, column chromatographic purification,
and recrystallization. This establishes a complete organic synthesis experimental teaching system. Dur-
ing instructional implementation, students are guided to independently complete full-process oper-
ations from raw material processing to product characterization. Leveraging modern analytical tech-
nology platforms, the product characterization phase organically combines spectral analysis techniques,
including melting point determination, infrared spectroscopy (IR), nuclear magnetic resonance (NMR),
and mass spectrometry (MS), thereby constructing a trinity teaching model of “synthesis-character-
ization-analysis”. Experimental results demonstrate that this instructional design not only effectively
reinforces theoretical knowledge from core courses such as organic synthetic chemistry and instrumen-
tal analytical chemistry, but also significantly enhances students’ scientific thinking abilities and prob-
lem-solving skills.
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Figure 1. Synthetic route of flavonoids and dihydroflavonoids
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Figure 2. Aldol condensation reaction mechanism for the synthesis of (£)-1-(2-hydroxyphenyl)-3-phenylprop-2-en-1-one
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Figure 3. Mechanism of the oxa-Michael addition reaction for the synthesis of dihydroflavonoids
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Figure 4. Reaction mechanism of the synthesis of flavonoids
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Figure 5. Synthesis of 2’-hydroxychalcone
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Figure 7. Synthesis of flavonoids
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Figure 8. Infrared spectrum of 2,3-dihydroflavonoids
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Figure 9. Infrared spectrum of flavonoids
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Figure 10. '"H NMR spectrum of dihydroflavonoids
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Figure 11. "H NMR spectrum of flavonoids
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Figure 12. Liquid phase mass spectrum of 2,3-dihydroflavonoids
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Figure 13. Liquid phase mass spectrometry of flavonoids
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