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Design of an Undergraduate Experiment on the Synthesis of
Cyclopent-2-enone Derivatives Catalyzed by Rare Earth Metals

Mengxia Feng, Xiaohong Li, Jiangiang Hu *, Liangbin Huang *
School of Chemistry and Chemical Engineering, South China Technology of University, Guangzhou 510640, China.

Abstract: This paper presents the design of an undergraduate experiment utilizing the rare-earth catalyst ErCls-6H20
to promote the one-step synthesis of cyclopent-2-enone derivatives. This reaction involves the biomass platform
compound furfural and the commodity chemical dibenzylamine, proceeding via a Nazarov reaction and 4m-
electrocyclization to afford important synthon cyclopentyl-2-enone derivatives in high yield. The experiment consists
of four main stages: synthesis, filtration, recrystallization, and characterization. The project is characterized by its mild
reaction conditions, non-toxic reagents, straightforward operation, good reproducibility, short reaction time, and high
product yield, ideal for undergraduate laboratory courses. Furthermore, the experiment introduces important concepts
such as green chemistry, high-value transformation of biomass platform compounds, and the theme of rare-earth metal
catalysis. This project not only enriches the undergraduate experiment course, but also enhances the students’ interest
and accomplishment in chemistry.
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