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Table S1: Thermodynamic properties calculated for the reaction of the acetylacetone with the f-nitro-
styrene catalyzed by the Takemoto’s catalyst.?

DLPNO-

PBE" CCSD(T)*  AAG,* AGy AG,f AG,#
Cata 2.87 3.11 -0.40 -0.04 3.07 2.67
TSHR -3.88 -3.75 1.29 12.33 8.57 9.86
Cat-nitro -7.59 411 2.74 10.29 6.18 8.92
Cat-acet -5.46 -10.07 1.92 12.11 2.04 3.96
Cat-R -13.23 -20.61 6.08 25.82 5.22 11.30
TS1S-cat -3.29 -7.48 5.61 26.50 19.02 24.63
TS1R-cat 0.35 2.18 4.59 26.96 24.78 29.37
TS2S-cat -8.33 -10.98 6.02 27.91 16.93 22.95
TS2R-cat -5.09 -5.53 5.63 28.21 22.68 28.31
TS3S-cat -4.46 -8.75 5.56 26.84 18.09 23.65
TS3R-cat -3.75 -7.73 5.42 26.70 18.96 2438
Cat-PZ1S -13.41 29.13 4.75 28.27 -0.86 3.89
Cat-PZ2S -15.93 -30.38 5.64 28.30 -2.08 3.56
Cat-P1S -14.48 -28.64 6.55 29.47 0.83 7.38
TSHP -0.01 -13.70 6.62 26.63 12.93 19.55
P -2.44 -20.43 1.66 12.16 -8.27 -6.61

a — Units in kcal mol!, standard state at 1 mol L'!. Free reactants taken as reference (catalyst in the Catb isomeric
form). Geometries obtained by PBE calculations. b — PBE calculations with the def2-SVP (ma-def2-SVP for N and
0) basis set. ¢ — DLPNO-CCSD(T) calculations with the def2-TZVPP (ma-def2-TZVPP for N and O) basis set. d
—solvent effect (toluene) calculated by the SMD method using X3LYP/6-31+G(d) electronic density. e —
Vibrational, rotational and translational contributions to the free energy obtained from PBE calculations. f — gas-
phase free energy. g — Solution phase (toluene) free energy obtained by SMD computations.



Table S2: Thermodynamic properties calculated for the reaction of the acetylacetone with the f-nitro-
styrene catalyzed by the Takemoto’s catalyst.?

DLPNO-
X3LYP? CCSD(T) AAGgq,° AG,° AGf AG;q?
TS2S-cat -2.93 -9.07 5.61 28.09 19.02 24.63
TS3R-cat 0.15 -6.70 5.19 27.39 20.70 25.89

a — Units in kcal mol-!, standard state at 1 mol L-!. Free reactants taken as reference (catalyst in the Catb
isomeric form). Geometries obtained by X3LYP calculations b — X3LYP calculations with the def2-SVP (ma-
def2-SVP for N and O) basis set. ¢ — DLPNO-CCSD(T) calculations with the def2-TZVPP (ma-def2-
TZVPP for N and O) basis set. d — solvent effect (toluene) calculated by the SMD method, using
X3LYP/6-31+G(d) electronic density. e — Vibrational, rotational and translational contributions to the free
energy obtained from X3LYP calculations. f — gas-phase free energy. g — Solution phase (toluene) free
energy obtained by SMD computations.



Coordinates of the optimized structures, obtained with the PBE functional and the def2-SVP basis set

(ma-def2-SVP basis set for O and N)
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-4.30631597952139
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-3.26806975063102
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-3.41126806545018
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4.91280923244796
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.53231921076567
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