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Table S1. NBO charges on the O1-O4 oxygen of five salicylate donors (SID-1-SID-5) and diisobutyl
phthalate (DIBP) donor.

NBO charge on

Donor 01 (07 Os O4

SID-1 -0.582 -0.557 -0.589 -0.541
SID-2  -0.579 -0.557 -0.604 -0.553
SID-3 -0.598 -0.558 -0.585 -0.543
SID-4 -0.599 -0.558 -0.582 -0.548
SID-5 -0.602 -0.557 -0.581 -0.544
DIBP -0.583 -0.553 -0.582 -0.559

Table S2. Adsorption energies (Eads) of five salicylate donors (SID) with different substituent groups
at Ri, Rz and Rs positions and experimental data [16] adsorbed on the pre-activated MgClz(110) surface
with the preferred chelate mode using BSLYP-D3 and B3LYP.

Activity Eads (kcal/mol)
SID Rt R Rs 1 oppgTit) B3LYP-D3 B3LYP
SID1 H H Ph 660 46.4 -33.9
SID2 Me H (Bu 1370 50.5 -39.2
SID3 Me H Ph 1030 -49.0 -36.8
SID-4 iPr iPr Ph 2410 62.3 -33.0
SID-5 tBu fBu Ph 2370 62.0 32.1

Table S3. The n-complex formation energy (AEx), the intrinsic activation energy (Ea), the relative
barrier (Rel.), and the apparent activation energy (Ea(app)) of the ZN catalyzed PP polymerization
with five salicylate donors together using B3LYP calculations.

AEx Ea Ea(app) Rel.

SID insertion (kcal/mol) (kcal/mol) (kcal/mol) (kcal/mol)
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1,2-s1 -29.6 6.5 -23.2

1 -0.
1,2-re -34.7 11.8 -22.8 0.3
1,2-si -27.5 6.4 -21.2

2 4.1
1,2-re -33.1 7.9 -25.3

3 1,2-si -29.4 6.5 -23.0 1
1,2-re -34.6 94 -25.1

4 1,2-si -38.0 6.6 -31.4 15
1,2-re -42.4 9.5 -32.9
1,2-si -35.6 5.9 -29.7

5 2.6
1,2-re -40.5 8.2 -32.3

Table S4. The correlation between calculated parameters (Eaas, Ea, AEx Ea@pp), and Rel.) using the
B3LYP-D3 calculations and experimental results (Activity, %mm and %LI.) of five salicylate donors
(SID) from reference [16].

Correlation between R? Correlation between R?
Activity Eads 0.96
Activity Ea of 1,2-re 0.94 Activity Ea of 1,2-si 0.94
Activity AErof 1,2-re 0.11 Activity AErof 1,2-si 0.02
Activity Ea(app) of 1,2-re 0.97 Activity Ea(app) of 1,2-si 0.77
Eads Ea of 1,2-re 0.90 Eads Ea of 1,2-si 0.96
Eads Ea(app) of 1,2-re 0.97 Eads Ea(app) of 1,2-si 0.75
In (Activity) Eads 0.95
In (Activity) Ea of 1,2-re 0.98 In (Activity) Ea of 1,2-si 0.97
In (Activity) Ea(app) of 1,2-re 0.99 In (Activity) Ea(app) of 1,2-si 0.64
In (Activity) HOMO (SID1-5) 0.94
Ea of 1,2-re HOMO (SID1-5) 0.94 Ea of 1,2-si HOMO (SID1-5) 0.87
Y%omm Rel. 0.79
%l.1. Rel. 0.61

Table S5. The correlation between calculated parameters (Eads, Ea, AEx Ea@pp), and Rel.) using the

B3LYP calculations and experimental results (Activity, %mm and %I.L) of five salicylate donors (SID)

from reference [16].

Correlation between R? Correlation between R?
Activity Eads 0.27
Activity Ea of 1,2-re 0.32 Activity Ea of 1,2-si 0.09
Activity AErof 1,2-re 0.79 Activity AE-of 1,2-si 0.75
Activity Ea(app) of 1,2-re 0.97 Activity Ea(app) of 1,2-si 0.77
Eads Ea of 1,2-re 0.10 Eads Ea of 1,2-si 0.08
Eads Ea(app) of 1,2-re 0.38 Eads Ea(app) of 1,2-si 0.68
In (Activity) Eads 0.14
In (Activity) Ea of 1,2-re 0.47 In (Activity) Ea of 1,2-si 0.09
In (Activity) Ea(app) of 1,2-re 0.91 In (Activity) Ea(app) of 1,2-si 0.63
Y%omm Rel. 0.16
%L1 Rel. 0.04




Curtin-Hammett principle: K= eAG/RT
where AG = relative Gibbs energy, R = gas constant, and T = 343 K.

The %selectivity for A = B is computed from

(4]
[4]+[B]

%selectivity = x100 = ﬁxloo __________________ 1)

Here, we did not determine Gibbs energy. Therefore, AG in the Curtin-Hammett principle is
replaced by AE or Rel. (relative barrier). We considered the use of Rel. for AG is to the good
approximation. Since S and ZPE correction would be similar for molecules with similar structure.
Therefore, their contribution to AG would be minimal. The computed %selectivity were listed in
Table S6. We have examined the correlation between % selectivity and %mm and %I.I. and R?>=0.74
and R2=0.55, respectively, were resulted.

Table Sé6. Five salicylate donors (SID) and %mm and %I.I. from the experimental results [16] and the
relative barrier (Rel.) from B3LYP-D3 calculations and % selectivity from eq. 1 at temperature 343 K.

SID  %mm %LI. (kc?ljrll.lol) Y%selectivity
SID-1 855 96.3 1.1 83.40
SID-2 881 969 35 99.41
SID-3 896 98.0 3.2 99.09
SID-4 910 98.6 3.9 99.67
SID-5 839 97.7 3.6 99.49
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Figure S1. Chelate adsorption modes of five salicylate donors (SID-1-SID-5) and diisobutyl phthalate
(DIBP) donor on the ZN catalyst. Color key: Mg, yellow; Ti, blue; Cl, green; O, red; C, gray; H, white.






