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On Mechanism of Pincer Palladium Catalyzed Coupling
Reaction Based on DFT Theory and Experiment

WANG Ming-sheng', WANG Xi-liang”

1. Ecological and Environmental Monitoring Center of Chongging . Chongqing 401147, China ;
2. Fuling No. 5 Middle School of Chongqing . Fuling Chongging 408000 , China

Abstract: DFT calculations and some chemical experiments have been applied to explore the mechanism of
NCN palladium complexes-catalyzed Suzuki-Miyaura coupling reaction. Single-crystal diffraction deter-
mined complex chemical spatial structure of the NCN pincer-Pd, subsequently we build the model of cata-
lyst spatial structure in Suzuki-Miyaura coupling reaction and completed all calculations by using B3LYP.
At the same time, the transition states, existing in oxidative addition of PhX that was catalyzed by the dif-
ferent NCN type of pincer-Pd were observed, excitedly, the results of a DFT investigation were consistent
with that of MS. On the other hand. pincer-Pd complexes and pincer-Pd complexes with Phl respectively
refluxed with dioxane, MS analysis showed increasing substrate could effectively improve the activity of
the catalyst. Based on calculations, NCN-pincer palladium-catalyzed Suzuki coupling reaction had four
steps: (D NCN-pincer palladium lost bromine; @ oxidative addition; @ transfer metallization; @ reduc-
tive elimination process releases the catalyst. In the same way, the experimental result have demonstrated
above mechanism. In conclusion, this could provide a theoretical basis for chemists to design better cata-
lysts.

Key words: palladium catalysis; density functional theory(DFT); Suzuki coupling; mechanism
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