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Table S1. Activation Energies (kcal/mol) Calculated by B3LYP with TZ and QZ
Basis Sets for Four Zr-mediated Reactions in Scheme 1¢

AE*(1) AE*(2) AE*(3) AE*(4)
TZ 9.67 11.54 5.21 18.15
Qz 9.89 11.72 6.12 18.16

“ Activation energies for all four reactions are calculated with respect to the separated reactants.

Table S2. Activation Energies (kcal/mol) Calculated by Various Functionals with QZ
Basis Set for Four Zr-mediated Reactions in Scheme 1¢

B3LYP PBEO BMK BP86 CAM- Moe MO06 M06-2X TPSS  TPSSh  wB97X B2GP B2 OLYP e
B3LYP -L -PLYP  PLYP PBE
AE*(1) 9.89 5.67 7.98 7.40 8.63 2.25 4.01 3.17 5.50 5.70 5.52 5.33 6.40 1488 7.14
AE*(2) 11.72 7.19 9.98 9.04 10.44 3.35 4.74 4.27 7.19 7.39 7.19 6.50 7.68 16.92 8.76
AE*(3) 6.12 2.02 4.22 4.26 3.51 -2.13 -0.51 -2.00 151 1.60 1.64 0.49 1.84 1439 3.10
AE(4) 18.16 11.33 1402 11.73 16.12 13.10 10.35 10.72 13.87 14.34 14.11 13.75 14.72 2254 1351
AEF(4) 17.83 13.92 16.10 13.20 17.36 19.67 16.67 17.61 15.78 16.09 18.15 17.62 17.70 1590 15.05
“ Unless otherwise specified, activation energies for reactions are calculated with respect to the separated reactants.
b Activation energy for reaction 4 is calculated with respect to the reactant complex.
Table S3. Activation Energies (kcal/mol) Calculated by Various Functionals with QZ
Basis Set and DFT-D3(0) Correction for Four Zr-mediated Reactions in Scheme 1“
BaLYP PBE0 BMK BPes o M vos M tpss Tessh eBoTX  on P07 op O
B3LYP -L X -PLYP  PLYP PBE
AE*(1) 4.75 242 2.87 1.72 5.00 1.90 3.04 2.87 1.32 1.54 4.50 3.38 3.60 3.44 3.30
AE*(2) 4.85 2.85 3.16 1.35 5.62 2.85 3.44 3.84 1.52 1.78 5.14 3.88 3.96 3.00 3.65
AE}(3) 0.12 -1.88 -1.44 -2.49 -0.70 -2.65 -1.86 -2.45 -3.57 -3.39 0.62 -1.73 -1.36 2.76 -1.37
AEH(4) 12.26 7.63 8.21 4.88 12.05 12.74 9.29 10.41 8.82 9.47 10.98 11.54 11.58  10.87 9.19
AEH(4)° 17.00 1347 15.07 12.29 16.79 19.69  16.67 17.63 15.18 15.48 16.43 17.26 17.22 1444 1444

“ Unless otherwise specified, activation energies for reactions are calculated with respect to the separated reactants.
b Activation energy for reaction 4 is calculated with respect to the reactant complex.
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