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Abstract Regioselectivity adjustment is one of the key research fields in organic chemistry, and electronic effect is the key
factor for adjustment. In this work, density functional theory (DFT) calculation was carried out to investigate how electronic
effect of substituent affects regioselectivity in the reductive elimination step. Palladium-catalyzed annulation of silacyclo-
butanes and 2-iodobiarenes was selected as model reaction, and detailed reaction mechanism is illustrated. The results shows
that the reaction undergoes Pd—1I bond oxidative addition, concerted metalation deprotonation (CMD), Pd—Si bond oxidative
addition, and reductive elimination process to synthesize eight-membered silacycles, and C—Si bond reductive elimination is
the rate determining step. Study of electronic effect in Pd(IV) reductive elimination transition state shows that when asymmet-
rically substituted 2-iodobyphenyl is used as substrate, electron density of aromatic ring is the main factor to control regiose-
lectivity. Groups with higher electron density have higher priority for reductive elimination, and this is in accordance with
electron flow in this elementary reaction.
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Figure 2 (a) Palladium-catalyzed annulation of silacyclobu-
tanes and 2-iodobiarenes; (b) proposed catalytic cycle
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Figure 3 Free energy profiles of oxidative addition for Pd(0)-species and 2-iodobiphenyl generates Pd(II) complex
Calculations were performed using Gaussian 16 at the M06/def2-TZVP/SMD(DMF)//B3LYP-D3/def2-SVP/SMD(DMF) level of theory and bond lengths
are shown in angstroms (A).
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