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Green Synthesis of p-Hydroxybenzonitrile Catalyzed by Spinach
Extracts under Red-Light Irradiation: Research and Exploration of
Innovative Experiments for Pharmacy Undergraduates

Tao Cao, Fang Fang °, Nianguang Li, Yinan Zhang, Qichen Zhan
College of Pharmacy, Nanjing University of Chinese Medicine, Nanjing 210023, China.

Abstract: Visible light irradiation is a crucial factor in modern synthetic organic chemistry, yet it is often overlooked
in undergraduate organic experiment textbooks. This innovative experiment introduces a microscale approach,
inspired by the principles of photosynthesis, to catalyze the oxidation of p-cyanophenylboronic acid to p-
hydroxybenzonitrile using extracts from spinach leaves under red-light irradiation. The incorporation of this
comprehensive experiment into our school’s organic chemistry laboratory teaching offers several advantages: (1) The
environmentally friendly catalyst is easily accessible, and the synthesis process is safe and reliable with low
experimental costs. (2) Microscale experiments contribute to reducing environmental pollution, enhancing laboratory
safety, saving reagents and time, minimizing instrument wear and tear, and fostering students’ meticulous experimental
style and habits. (3) Beyond expanding students’ knowledge and horizons, this experiment also ignites their interest
in learning and boosts their learning enthusiasm.
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