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Abstract

The aldol condensation reaction was introduced into the undergraduate comprehensive organic
chemistry experiment. Two different methods of acid catalysis and alkali catalysis to synthesize
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isoindigo via aldol condensation with 2-indolone and isatin as raw materials were designed.
Isoindigo was synthesized under reflux with glacial acetic acid as solvent and concentrated hy-
drochloric acid as catalyst in the acid catalytic system. While the alkali catalytic method uses me-
thanol as a solvent and sodium hydroxide as a catalyst to synthesize -hydroxyketone. The isoin-
digo was prepared by dehydration of f-hydroxyketone under the action of dilute hydrochloric ac-
id. The structure of the final product was confirmed by 1H NMR and IR. The experiment enabled
students to master the synthesis, separation, and structural identification techniques of typical
organic compounds, deepened their understanding and application of theoretical knowledge of
organic reaction mechanisms, and stimulated their interest in scientific research.
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Figure 1. Structure of isoindigo and its derivatives
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Figure 2. Preparation of isoindigo by aldol condensation of oxindole and isatin
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Figure 3. Reflux and filtration device
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Figure 4. '"H NMR spectrum of isoindigo
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EPRENIE); 1260 (C-N M4EHRsNIE); 1195, 1166, 1105. 1083 (A C-H & iR zhiE).
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Figure 5. Infrared spectrum of isoindigo
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Figure 6. Mechanism of aldol condensation reaction (a) with acid catalysis and (b) with base catalysis
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Table 1. Experimental teaching arrangement
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