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Abstract ; In the synthesis of polyphenylene oxide (PPO) ,complexes formed by different amines and Cu ions have
a significant impact on the yield of products in the oxidative coupling reaction.In this study, density functional theory
(DFT) calculations combined with experiments were employed to deeply explore the influence mechanism of different
amine ligands ( tetramethylethylenediamine/TEMED, dipropylamine/DPA, N, N-dimethylpropylamine/MSDS) on the
performance of Cu complex catalysts.The results of DFT calculations indicate that the Cu complex coordinated by MSDS
shows remarkable advantages in the oxidative coupling reaction, with the lowest reaction energy barriers in the single-
electron transfer process and the nucleophilic attack process. However, its catalytic yield (8.31%) is much lower than
those of the ligands TEMED (94. 56% ) and DPA ( 80.94% ) .Through a rigid scan of the Cu complexes, it was found
that under the coordination of MSDS, the complex has the worst stability , which increases the dissociation risk of reaction
intermediates. In contrast, the bidentate ligand TEMED can effectively restrict the spatial movement of Cu ions,
significantly improve the stability of the complex, enhance catalytic activity, and reduce the dissociation risk of reaction
intermediates. This finding provides an important theoretical basis for optimizing the design and selection of catalysts in
the synthesis of PPO.
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