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Mechanism and electronic effect for the synthesis of 6-aroylated
phenanthridines: a theoretical study

Ting Xu, Xiaotian Qi, Yu Lan”

School of Chemistry and Chemical Engineering, Chongqing University, Chongqing 400030, China
*Corresponding author (email: lanyu@cqu.edu.cn)

Abstract: Density functional theory (DFT) calculations were employed to study the mechanism for the synthesis of
6-aroylated phenanthridines via base promoted homolytic aromatic substitution. Computational results suggest that
the radical transfer process between butyloxycarbonyl radical and benzaldehyde is the rate-determining step.
Subsequent nucleophilic addition of acyl radical towards cyano group and the radical cyclization step are facile
process. Besides, the electronic effect of substituents on different sites was also investigated using the Hammett plot.
The obtained results indicate that, the electron-withdrawing group on para-position of cyano group would facilitates
the nucleophilic addition of acyl radical, and the electron-donating group on para-position of acyl group would
promote the radical cyclization step.

Keywords: phenanthridines, DFT calculation, free radical reaction, Hammett plot, the electronic effect of
substituents
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