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Scheme S1. Large model for ONIOM method. Atoms shown by balls are included in high level
region which is calculated with the CCSD(T) while whole system is calculated by the lower level of
theory.
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Fig. S1. Potential energy changes by the C-H activation of Bzq by Pd(n°-OAc), in gas phase.

Energies® are given in kcal/mol unit. ¥ In parentheses are Gibbs free energy changes.
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Fig. S2. Potential energy changes by BQ coordination to Pd(Bzq)(OAc) in gas phase. Energies® are
given in kcal/mol unit. ® In parentheses are Gibbs free energy changes.
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Fig. S3. Potential energy changes for the C-H activation of benzene by Pd(Bzq)(OAc)(BQ) in gas

phase. Energies® are given in kcal/mol unit. ® In parentheses are Gibbs free energy changes.
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Fig. S4. Potential energy changes for the C-H activation of benzene by Pd(Bzq)(OAc)(BQ) in gas

phase. Energies® are given in kcal/mol unit. ® In parentheses are Gibbs free energy changes.
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Fig. S5. Potential energy change of the BQ coordination, the C-H activation of benzene, and the
elimination in gas phase calculated with DFT, MP2, MP4(SDQ), and

reductive
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ONIOM(CCSD(T):MP2) methods. Energiesare given in kcal/mol unit.
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Table S1.Relative electronic energies of the C-H activation of HBzq, BQ coordination, and the C-H activation of benzene, calculated by

Hartree-Fock, MP2, MP3, MP4(DQ), MP4(SDQ), and DFT(B3PW91) methods.” Energies are given in kcal/mol unit.

HF MP2 MP3 MP4(DQ) MP4(SDQ)  B3PW91/BS-I  B3PW91
R, 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PC, 12.7 -14.1 2.5 -4.8 -6.1 -04 2.0
First C-H activation TSia 35.2 1.6 14.2 134 12.0 14.5 14.9
I; 12.5 -19.8 -6.7 -9.7 9.1 1.6 2.3
P, -1.7 -32.8 -17.5 -21.9 -21.0 -13.3 -13.0
R, 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PC, 24 -7.0 -5.5 -5.5 -5.9 -4.0 2.1
BQ coordination
TS, 21.2 -7.7 4.0 2.0 -0.8 7.7 7.9
P, 25.7 -29.0 -1.0 93 -13.5 -04 2.1
R; 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PC; 34 -8.8 -7.0 -7.0 7.2 -2.9 2.6
Second C-Hactivation g 4523 5.1 233 19.4 18.7 245 233
and Reductive
. I; 30.0 -7.3 12.5 6.2 6.9 16.0 16.3
Elimination
TS; 43.4 -154 21.6 6.7 7.8 20.2 22.4
P; -14.9 -35.6 -18.2 273 -24.5 -16.8 -11.2
a) BS-II was used unless otherwise stated.
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