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Taking diimide palladium as an example, the single-point calculations were further performed at the higher 

level by using the density functional method M06, and 6-311+G (d, p) was used for the nonmetal atoms and 

the basis set LANL2DZ as well as the associated pseudopotential were applied for the Pd atom. In these single-

point calculations, the solvation effect of toluene (ε = 2.37) was considered through the CPCM model. 
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Figure S1. Gas-phase vs. solvation effect ΔΔE(π-σ) (kcal/mol) for complex IIPd. 
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87 polar monomers

O

003

O

OH
004

O

OMe
005

O

O
OH

006

O

O
O

O

O
O

007

2 O

O
O

8-9

008-009

033

011

O

OnBu
0112

O

OiBu
013

O

OtBu
014

O

O O

O

O
016

O

O
O

017

S
O

O

O

018

S
O

O

O

019
O

O

O

026

O

O

N

O

020

S
O

O

022

O P O
O

023 024 027

028 029

O

OH
O

O

030

O

Oi-Pr
031

O

CH3

O

032 034

O

O

O

OCH3

035 036

085

O

OCH3

038

087

O

O
O

OnBu

039 040 041
Cl

4
OH

9

042

037

044 045 046

048

O

O

O

H
N

O
O

049

HO

O
OH

O050 051
O

O
OH

O

052
O

O
OH

O

053
S

OH

O

O

054 058-060 061

068 069-071

C
O

N
R

R
O

O

S
O

O O

O

O

065

O

066
COOMe

NHCOMe

072 073 074

075

NHCOMe

COOH

Br

COOH

COOMe

COOMe

COOH

COOH

O

OR

077 078

O

O O

080 081 083

COOEt O

MeOOC COOMe

084

HO

062

O

O

063

082

R=Hexyl

064

O

O

O

N
H

S
O

O OH

055

EtO

079

O

O
S

O

OH

O

015

025

O

O
R

002

043

O

O

086

Si(OMe)3O O

CF3

COOH

O

OH
P

HO

021

O

001

O
OH2C

OO

CH2
O

O

CH2

NH2

O

O

O

O
CN

010

Cl

076

047

O

O

C(CH3)3

Cl O

Br
4

F

Br

8

Br

Br Br

Br

Br

056 057

067

 

Figure S2. 87 polar monomers are used in the calculation of this work. 
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The descriptors of π-coordination structure B3 (by complex IINi) and polar monomers are calculated for 

multivariate linear regression. A total of 19 descriptors were calculated, including Sterimol values [50] (B2B1Ni-

X, B2B5Ni-X and B2LNi-X), steric hindrance of metal center (B3StericNi), bond length (B3bondNi-π-max and B3bondNi-

π-min), Infrared freq (monIRC=C) and Freq Intensities (monvC=C), NMR (monNMRC
α, monNMRC

β and monNMRX), 

NBO (B3NBONi, monNBOX, monNBOC
α and monNBOC

β)，Polarizability (monα), HOMO (monHOMO), volume 

(monV) and Dipole Moment (monμ). 

 
Figure S3. Plot of computed vs. predicted ΔΔE(π-σ) (kcal/mol) for complex IINi (base on π-coordination structure) 

using the multivariate linear regression models. 
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Figure S4. Changes of structure and ΔΔE(π-σ) after substitution of aromatic ring on catalyst (complex IINi) with 
methyl. 

 

 


