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The disignation of Comprehensive innovative experiment: Application of polyethylenimide
chelated palladium nanoparticle functionalized fiber in Heck reaction
Ying Yuan Haoyu Dong Jian Xiao®
School of Pharmacy, North China University of Science and Technology
[Abstract] Heck reaction catalyzed by precious metal palladium is one of the simplest and most efficient
methods to construct C—C coupling, which is widely used in the synthesis of drugs and fine chemicals. In this
work, a novel fiber—based polyethylenimine chelated palladium nanoparticle catalyst (PANF—Pd(0)) was
designed and synthesized. The successful preparation of functionalized fibers was verified by infrared
spectroscopy (FTIR), X—ray diffraction (XRD) and scanning electron microscopy (SEM). The content of
palladium accurately measured by ICP—AES was 0.1106 mmol/g. PAN,F—Pd(0) was applied to catalyze the
Heck coupling reaction of iodobenzene and acrylic acid, and 94% of the target product separation yield could be
achieved at reaction conditions of 0.05 mol% catalyst dosage, 1.5 h, 120°C, and solvent—free. The supported
heterogeneous catalyst PAN,F—Pd(0) has some advantages including short preparation time, economic and
simple preparation process, high catalytic activity and simple post—treatment, which is suitable for the
designation of comprehensive innovative experiment of college course in organic chemistry. This experiment
can promote students to understand the concept of heterogeneous catalysis and the theoretical knowledge of
metal catalysis, then cultivating their interest in experiment and stimulating their scientific research potential.
Furthermore, this experiment helps students to understand the concept of green chemistry and the practical
significance of supported heterogeneous catalysts for promoting sustainable chemical production, and thus
enable the students to form the awareness of environmental protection, green and sustainable chemical synthesis.
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