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Table S1 The calculated errors of different DFT methods with respect to the benchmark CCSD(T)/CBS calculations on the S66 data set.

Method Basis set Counterpoise correction RMSDﬂ Ref.
/(kJemol ™)

®B97X-V def2-QZVPPD NCP 0.55 14
®B97M-V def3-QZVPPD NCP 0.63 14
B97M-V def4-QZVPPD NCP 0.76 14
®B97X-D3 6-311++G(3df,3pd) CP 1.24 this work
®B97X-D 6-311++G(3df,3pd) CP 1.88 this work
B3PW91-D3(BJ)  6-311++G(2d,p) cp 1.34 this work
B3LYP-D3(BJ)  Def2QzVP CP 15 this work
TPSS-D3(BJ) 6-311++G(2d,p) CP 1.6 this work
PBEO-D3(BJ) 6-311++G(2d,p) CP 1.73 this work
APF-PFD* 6-311++G(2d,p) CP 1.76 12
APF-PFD 6-311++G(2d,p) CP 3.27 12
M06-2X def2-QZVPPD NCP 1.38 3
M11 def2-QZVPPD NCP 2.55 3
MN15 def2-QZVPPD NCP 2.68 3
M05-2X def2-QZVPPD NCP 2.92 3
XYG3 6-311+G(3df,2p) NCP 1.61 this work
®B97X-2 cc-VT(Q)Z CP 1.77 this work
XYGJ-0S 6-311+G(3df,2p) NCP 1.79 this work
PBEO-2 6-311++G(3df,3pd) CP 3.40 this work

B2PLYP aug-cc-pvVTZ NCP 5.75 this work
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Table S2 Binding energies in kJ mol™ for the S66 data set for the DFT-PFD/6-311++G(2d,p) and CCSD(T)/CBS methods.

S66 data set Ref* APF-PF BLYB-PF B3LYB-PF B3PW91-PF PBE-PF PBEO-PF TPSS-PF X3LYP-PF B972-PF B97-PF B971-PF B973-PF B97K-PF ®B97-PF ©B97x-PF

01 Water-Water -20.5 -22.93 -20.71 -22.80 -20.59 -24.48 -24.56 -22.43 -24.43 -20.63 -23.64 -24.39 -21.21 -22.22 -27.70 -27.49
02_Water-MeOH -23.4 -25.73 -23.14 -25.61 -22.97 -27.53 -27.70 -25.19 -27.53 -23.05 -26.61 -27.49 -23.59 -25.10 -31.84 -31.55
03_Water-MeNH2 -28.9 -32.72 -29.87 -31.71 -30.21 -35.10 -34.43 -32.80 -33.38 -29.87 -33.01 -33.85 -29.71 -30.42 -36.86 -36.82
04_Water-Peptide -33.9 -37.24 -32.84 -36.61 -33.64 -38.87 -39.75 -35.69 -39.03 -33.51 -38.12 -39.29 -34.72 -38.33 -46.32 -45.48
05_MeOH-MeOH -24.0 -26.23 -23.39 -25.94 -23.30 -28.20 -28.28 -25.69 -27.98 -23.56 -27.15 -28.07 -23.91 -24.94 -32.30 -32.17
06_MeOH-MeNH2 -31.6 -35.56 -31.38 -33.93 -32.17 -38.49 -37.91 -35.40 -36.12 -32.38 -36.28 -37.45 -32.23 -32.64 -41.71 -41.71
07_MeOH-Peptide -34.4 -37.95 -33.26 -36.94 -34.14 -40.08 -40.63 -36.53 -39.45 -34.18 -38.87 -40.17 -35.16 -37.99 -47.07 -46.40
08_MeOH-Water -20.9 -22.84 -20.42 -22.59 -20.33 -24.52 -24.60 -22.34 -24.30 -20.50 -23.60 -24.39 -21.02 -21.76 -27.74 -27.61
09_MeNH2-MeOH -12.8 -14.27 -11.55 -13.77 -11.21 -16.65 -16.44 -14.02 -15.68 -12.59 -15.98 -17.11 -12.97 -12.05 -20.63 -20.67
10_MeNH2-MeNH2 -17.4 -18.54 -14.43 -17.15 -14.90 -21.34 -21.09 -17.74 -19.38 -15.82 -20.04 -21.51 -17.00 -18.41 -27.82 -27.15
11_MeNH2-Peptide -22.6 -24.39 -18.66 -22.72 -19.87 -26.90 -27.53 -22.51 -25.49 -20.92 -26.19 -27.99 -22.94 -26.48 -37.36 -36.07
12_MeNH2-Water -30.4 -34.18 -30.63 -33.05 -31.17 -36.69 -36.28 -33.85 -35.09 -30.92 -34.64 -35.65 -30.93 -32.55 -40.17 -39.92
13_Peptide-MeOH -25.8 -27.49 -22.84 -26.57 -23.68 -29.41 -30.21 -25.98 -29.04 -24.52 -29.00 -30.38 -25.84 -27.91 -37.24 -36.69
14_Peptide-MeNH2 -31.1 -34.18 -28.62 -31.97 -30.29 -36.90 -36.90 -33.18 -34.41 -30.96 -35.31 -36.78 -31.65 -33.01 -43.01 -42.72
15_Peptide-Peptide -36.1 -38.99 -32.38 -37.11 -34.43 -41.00 -42.17 -36.94 -39.96 -35.31 -40.54 -42.22 -37.03 -40.38 -51.00 -50.12
16_Peptide-Water -21.4 -22.51 -19.08 -21.92 -19.58 -23.89 -24.56 -21.42 -23.85 -20.33 -23.68 -24.64 -21.14 -21.76 -28.79 -28.62
17_Uracil-Uracil_BP -71.8 -76.99 -69.08 -75.23 -72.22 -78.28 -80.29 -74.56 -78.55 -70.71 -77.03 -78.37 -71.75 -76.32 -85.65 -85.69
18_Water-Pyridine -28.6 -31.34 -29.16 -30.88 -28.83 -33.89 -33.10 -31.67 -32.63 -28.62 -32.01 -32.80 -28.53 -29.16 -35.94 -35.94
19_MeOH-Pyridine -31.0 -33.81 -30.96 -32.93 -30.92 -36.69 -35.82 -34.02 -34.90 -30.92 -34.56 -35.48 -30.67 -31.17 -39.04 -39.12
20_AcOH-AcOH -79.8 -89.12 -79.37 -86.32 -84.56 -89.75 -92.26 -86.73 -89.65 -81.88 -87.82 -88.74 -81.38 -87.78 -97.91 -97.36
21_AcNH2-AcNH2 -68.0 -72.26 -64.35 -70.25 -67.78 -73.51 -75.44 -69.83 -73.35 -66.27 -72.17 -73.51 -67.52 -72.05 -81.76 -81.42
22_AcOH-Uracil -81.5 -88.49 -79.50 -86.27 -83.85 -89.08 9171 -85.77 -89.66 -81.63 -87.82 -88.91 -82.00 -87.78 -97.24 -96.99
23_AcNH2-Uracil -80.2 -85.60 -76.78 -83.43 -80.92 -86.23 -88.91 -82.63 -86.75 -79.29 -85.40 -86.61 -80.24 -85.06 -94.39 -94.35
24_Benzene-Benzene_pi-pi -11.8 -14.64 -6.86 -10.71 -9.87 -17.87 -17.99 -13.60 -13.38 -12.26 -17.24 -19.54 -14.31 -18.74 -32.51 -30.42
25_Pyridine-Pyridine_pi-pi -16.3 -19.46 -10.79 -15.27 -14.35 -22.47 -23.05 -17.95 -18.14 -16.53 -21.88 -24.27 -18.82 -24.52 -38.45 -36.02
26_Uracil-Uracil_pi-pi -41.1 -49.54 -36.28 -44.85 -41.30 -52.63 -55.31 -45.10 -49.74 -43.18 -52.43 -56.02 -48.04 -60.79 -79.12 -74.64
27_Benzene-Pyridine_pi-pi -14.3 -17.41 -9.12 -13.35 -12.43 -20.54 -20.88 -16.07 -16.12 -14.69 -19.87 -22.22 -16.84 -21.92 -35.98 -33.68
28_Benzene-Uracil_pi-pi -23.9 -28.49 -17.36 -23.68 -21.80 -31.80 -33.18 -25.82 -27.48 -23.77 -31.00 -34.14 -27.34 -37.07 -54.02 -50.00
29_Pyridine-Uracil_pi-pi -28.5 -32.68 -21.84 -28.33 -25.90 -35.82 -37.36 -29.87 -32.25 -27.87 -35.35 -38.45 -31.71 -41.97 -58.45 -54.43
30_Benzene-Ethene -5.99 -6.69 -1.46 -4.02 -3.18 -9.41 -9.16 -6.32 -6.02 -5.10 -8.74 -10.42 -6.21 -8.45 -18.91 -17.70
31_Uracil-Ethene -14.1 -15.40 -8.62 -12.72 -10.88 -17.87 -18.62 -13.89 -15.35 -12.76 -17.61 -19.66 -14.77 -18.79 -30.71 -28.87



32_Uracil-Ethyne
33_Pyridine-Ethene
34_Pentane-Pentane
35_Neopentane-Pentane

36_Neopentane-Neopentane

37_Cyclopentane-Neopentane
38_Cyclopentane-Cyclopenta

39_Benzene-Cyclopentane
40_Benzene-Neopentane
41_Uracil-Pentane
42_Uracil-Cyclopentane

43 _Uracil-Neopentane
44_Ethene-Pentane
45_Ethyne-Pentane
46_Peptide-Pentane
47_Benzene-Benzene_TS
48_Pyridine-Pyridine_TS
49 Benzene-Pyridine_TS
50_Benzene-Ethyne_CH-pi
51_Ethyne-Ethyne_TS
52_Benzene-AcOH_OH-pi
53_Benzene-AcNH2_NH-pi
54_Benzene-Water_OH-pi
55_Benzene-MeOH_OH-pi
56_Benzene-MeNH2_NH-pi
57_Benzene-Peptide_ NH-pi
58_Pyridine-Pyridine_CH-N
59 Ethyne-Water_CH-O
60_Ethyne-AcOH_OH-pi
61_Pentane-AcOH
62_Pentane-AcNH2
63_Benzene-AcOH
64_Peptide-Ethene
65_Pyridine-Ethyne
66_MeNH2-Pyridine

-15.6
-7.83
-15.8
-10.9
-7.43
-10.0
-12.5
-14.9
-12.1
-20.2
-17.3
-15.5
-8.39
-7.31
-17.8
-12.0
-14.7
-13.9
-12.0
-6.38
-19.6
-18.2
-13.7
-17.5
-13.5
-22.1
-17.3
-11.9
-20.3
-12.1
-14.7
-15.9
-12.5
-16.7
-16.6

-16.65

-8.49
-19.20
-12.89

-8.66
-12.18
-15.19
-18.66
-14.56
-24.43
-20.96
-18.07

-9.33

-8.24
-21.13
-14.02
-16.53
-16.32
-14.14

-7.28
-24.18
-21.00
-16.95
-21.17
-15.56
-26.02
-16.86
-13.14
-23.85
-15.02
-17.45
-19.12
-13.97
-17.99
-17.28

-10.29
-3.10
-10.29
-6.53
-4.10
-6.28
-9.00
-10.42
-7.45
-14.02
-12.43
-10.63
-4.18
-3.64
-12.13
-7.66
-9.96
-9.54
-8.49
-4.98
-16.48
-14.60
-11.63
-14.31
-9.00
-16.61
-12.38
-10.96
-18.66
-8.62
-10.21
-11.17
-8.70
-15.31
-12.01

-14.23

-5.86
-16.11
-10.59

-6.95
-10.04
-13.18
-15.02
-11.34
-20.54
-17.91
-15.40

-7.49

-6.36
-18.07
-11.21
-13.89
-13.35
-11.67

-6.40
-20.88
-18.62
-14.73
-18.20
-12.68
-21.80
-15.52
-12.89
-22.01
-13.01
-15.02
-15.86
-12.30
-17.20
-15.31

-12.43

-4.81
-11.88

-7.66

-4.69

-7.28

-9.54
-13.26
-10.00
-17.07
-14.52
-12.59

-4.94

-4.56
-14.06
-10.13
-12.38
-12.34
-10.96

-5.40
-20.08
-17.07
-13.77
-16.86
-11.34
-20.79
-13.51
-11.05
-20.50

-9.50
-11.51
-14.27

-9.67
-15.77
-13.05

-18.74
-11.25
-24.10
-16.61
-11.80
-15.73
-19.29
-21.88
-17.28
-28.49
-24.81
-21.25
-12.43
-10.92
-25.44
-16.07
-18.49
-18.16
-15.40

-8.54
-25.69
-22.68
-18.41
-23.51
-17.91
-28.28
-18.70
-14.18
-25.48
-18.66
-21.34
-21.38
-16.57
-19.50
-20.17

-19.62
-11.09
-24.31
-16.57
-11.42
-15.65
-19.12
-22.43
-17.70
-29.58
-25.48
-21.92
-12.38
-10.79
-26.11
-16.78
-19.41
-19.12
-16.40

-8.58
-27.07
-23.81
-19.16
-24.23
-18.49
-29.71
-19.20
-14.60
-26.23
-18.87
-21.63
-22.55
-16.99
-19.54
-20.21

-15.15

-7.95
-17.03
-11.67

-8.28
-11.05
-13.81
-17.11
-13.35
-21.67
-18.87
-16.36

-8.37

-7.70
-18.70
-12.80
-14.81
-14.85
-12.89

-7.11
-22.30
-19.08
-15.61
-19.66
-14.27
-23.85
-15.65
-12.59
-22.64
-13.56
-15.61
-17.32
-12.59
-17.82
-16.02

-16.73

-8.00
-20.22
-13.56

-9.17
-12.83
-16.38
-18.06
-13.91
-24.76
-21.62
-18.55
-10.01

-8.48
-22.12
-13.43
-16.28
-15.62
-13.51

-7.51
-23.29
-20.94
-16.57
-20.68
-15.09
-24.76
-17.57
-14.24
-18.32
-16.21
-18.47
-18.68
-14.82
-18.61
-17.85

-14.14

-6.65
-15.15
-10.38

-7.28

-9.79
-12.22
-15.48
-12.30
-19.62
-17.03
-15.02

-7.24

-6.86
-16.78
-11.88
-13.93
-13.97
-12.26

-6.61
2121
-18.41
-14.94
-18.33
-13.05
-22.64
-14.39
-11.84
-21.09
-12.22
-14.02
-16.19
-11.72
-16.36
-14.43

-18.79
-10.54
-23.56
-16.15
-11.51
-15.27
-18.66
-21.25
-16.99
-27.82
-24.23
-20.92
-12.05
-10.71
-24.81
-15.77
-18.37
-17.95
-15.44

-8.45
-25.23
-22.55
-18.12
-22.76
-17.36
-27.82
-18.37
-14.27
-24.94
-18.24
-20.75
-21.21
-16.40
-19.12
-19.20

-20.63
-12.30
-26.94
-18.49
-13.22
-17.49
-21.25
-23.77
-19.04
-31.25
-27.15
-23.39
-14.02
-12.26
-28.07
-17.49
-20.13
-19.66
-16.74

-9.16
-26.86
-24.14
-19.37
-24.60
-19.20
-30.12
-19.66
-14.94
-26.23
-20.67
-23.43
-23.30
-18.20
-19.92
-21.00

-16.11

-8.00
-20.19
-13.22

-8.91
-12.49
-15.75
-18.17
-14.22
-24.21
-20.82
-17.79

-9.51

-8.14
-21.42
-13.31
-15.97
-15.43
-13.36

-6.78
-22.18
-19.94
-15.62
-19.75
-14.56
-24.74
-15.92
-12.42
-16.45
-14.95
-17.50
-18.04
-13.61
-16.79
-16.22

-19.92
-10.75
-25.73
-15.48

-8.62
-14.43
-18.45
-23.14
-16.99
-32.47
-27.15
-21.84
-11.17

-8.41
-28.16
-15.52
-19.25
-18.03
-14.90

-5.73
-25.15
-22.22
-16.90
-22.59
-17.41
-29.33
-17.41
-12.26
-24.14
-17.24
-21.67
-22.18
-15.23
-16.53
-19.41

-30.92
-21.25
-43.93
-29.25
-19.79
-27.49
-33.01
-37.40
-29.58
-50.25
-42.93
-35.94
-22.43
-18.62
-45.10
-26.11
-29.54
-28.62
-22.64
-10.59
-35.02
-31.55
-24.73
-33.22
-28.20
-42.47
-26.02
-16.82
-31.59
-31.46
-36.40
-35.02
-26.23
-21.76
-30.12

-29.29
-19.87
-40.96
-27.66
-19.20
-26.02
-31.09
-34.98
-28.03
-46.61
-40.04
-33.89
-21.30
-18.12
-41.97
-24.89
-28.12
-27.28
-21.88
-10.71
-33.64
-30.46
-24.02
-31.80
-26.86
-40.46
-25.23
-16.86
-30.75
-29.87
-34.23
-33.01
-25.23
-21.97
-28.83

Ref': Rezac, J.; Riley, K. E.; Hobza, P. J. Chem.

Theory Comput. 2011, 7, 2427. doi: 10.1021/ct200294
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Table S3  AE per-pep -AEccspmyces in kJ mol~* for the DFT-PFD methods for the S66 data set using 6-311++G(2d,p) basis sets.

S66 data set Ref* APF-PF BLYB-PF B3LYB-PF B3PW91-PF PBEPBE-PF PBE1PBE-PF  TPSS-PF X3LYP-PF B972-PF B97-PF B971-PF B973-PF B97-K-PF ®B97-PF ©B97x-PF
01 Water-Water -20.5 -2.35 -0.13 -2.23 -0.01 -3.90 -3.98 -1.85 -3.86 -0.05 -3.06 -3.82 -0.63 -1.64 -7.12 -6.91
02 Water-MeOH -23.4 -2.33 0.26 -2.21 0.43 -4.13 -4.30 -1.79 -4.13 0.34 -3.21 -4.09 -0.19 -1.71 -8.44 -8.15
03 Water-MeNH2 -28.9 -3.82 -0.97 -2.81 -1.31 -6.20 -5.53 -3.90 -4.48 -0.97 -4.11 -4.95 -0.81 -151 -7.96 -7.92
04 Water-Peptide -33.9 -3.33 1.06 -2.71 0.26 -4.97 -5.85 -1.79 -5.13 0.39 -4.21 -5.38 -0.82 -4.42 -12.41 -11.58
05 MeOH-MeOH -24.0 -2.15 0.70 -1.85 0.78 -4.11 -4.20 -1.60 -3.89 0.53 -3.07 -3.99 0.18 -0.85 -8.21 -8.09
06 MeOH-MeNH2 -31.6 -3.96 0.23 -2.33 -0.57 -6.89 -6.30 -3.79 -4.51 -0.78 -4.67 -5.84 -0.62 -1.03 -10.11 -10.11
07 MeOH-Peptide -34.4 -3.51 117 -2.51 0.29 -5.65 -6.19 -2.09 -5.02 0.25 -4.44 -5.73 -0.72 -3.56 -12.64 -11.97
08 MeOH-Water -20.9 -1.89 0.54 -1.64 0.62 -3.56 -3.64 -1.38 -3.34 0.46 -2.64 -3.44 -0.06 -0.80 -6.78 -6.66
09 MeNH2-MeOH -12.8 -1.47 1.25 -0.97 1.59 -3.85 -3.64 -1.22 -2.88 0.21 -3.18 -4.31 -0.17 0.75 -7.83 -7.87
10 MeNH2-MeNH2 -17.4 -1.13 2.97 0.25 251 -3.93 -3.68 -0.33 -1.98 1.59 -2.64 -4.10 0.40 -1.00 -10.42 -9.75
11 MeNH2-Peptide -22.6 -1.72 4.01 -0.05 2.80 -4.23 -4.86 0.16 -2.81 1.75 -3.52 -5.32 -0.27 -3.81 -14.69 -13.39
12 MeNH2-Water -30.4 -3.78 -0.23 -2.65 -0.77 -6.29 -5.87 -3.45 -4.69 -0.52 -4.24 -5.25 -0.53 -2.15 -9.77 -9.51
13 Peptide-MeOH -25.8 -1.60 3.04 -0.68 2.20 -3.53 -4.32 -0.10 -3.15 137 -3.11 -4.49 0.05 -2.02 -11.35 -10.81
14 Peptide-MeNH2 -31.1 -3.00 257 -0.78 0.90 -5.72 -5.72 -1.99 -3.22 0.23 -4.13 -5.59 -0.46 -1.82 -11.82 -11.53
15 Peptide-Peptide -36.1 -2.89 3.72 -1.00 1.67 -4.90 -6.07 -0.84 -3.85 0.79 -4.44 -6.11 -0.92 -4.27 -14.90 -14.02
16 Peptide-Water -21.4 -1.07 2.36 -0.49 1.86 -2.45 -3.12 0.02 -2.41 1.10 -2.24 -3.20 0.30 -0.32 -7.35 -7.18
17 Uracil-Uracil BP -71.8 -5.10 281 -3.34 -0.33 -6.39 -8.40 -2.67 -6.66 118 -5.14 -6.48 0.14 -4.43 -13.76 -13.80
18 Water-Pyridine -28.6 -2.65 -0.47 -2.19 -0.14 -5.20 -4.41 -2.98 -3.94 0.07 -3.32 -4.11 0.16 -0.47 -7.25 -1.25
19 MeOH-Pyridine -31.0 -2.80 0.04 -1.92 0.08 -5.69 -4.81 -3.01 -3.89 0.08 -3.56 -4.48 0.34 -0.17 -8.03 -8.12
20 AcOH-AcOH -79.8 -9.23 0.51 -6.43 -4.67 -9.86 -12.37 -6.85 -9.77 -2.00 -7.94 -8.86 -1.50 -7.90 -18.02 -17.48
21 AcNH2-AcNH2 -68.0 -4.20 3.70 -2.20 0.27 -5.46 -7.38 -1.78 -5.30 1.78 -4.12 -5.46 0.53 -4.00 -13.70 -13.37
22 AcOH-Uracil -81.5 -6.94 2.05 -4.72 -2.30 -7.53 -10.16 -4.22 -8.11 -0.08 -6.27 -7.36 -0.45 -6.23 -15.69 -15.43
23 AcNH2-Uracil -80.2 -5.32 3.51 -3.14 -0.63 -5.95 -8.62 -2.35 -6.46 1.00 -5.11 -6.32 0.04 -4.77 -14.10 -14.06
24 Benzene-Benzene pi-pi -11.8 -2.84 4.95 110 1.93 -6.06 -6.18 -1.79 -1.57 -0.45 -5.43 -1.73 -2.50 -6.94 -20.70 -18.61
25 Pyridine-Pyridine pi-pi -16.3 -3.16 5.50 1.03 1.95 -6.17 -6.76 -1.65 -1.84 -0.23 -5.59 -7.97 -2.53 -8.22 -22.15 -19.73
26 Uracil-Uracil pi-pi -41.1 -8.41 4.85 -3.73 -0.17 -11.51 -14.19 -3.98 -8.62 -2.05 -11.30 -14.90 -6.92 -19.67 -37.99 -33.52
27 Benzene-Pyridine pi-pi -14.3 -3.02 5.27 1.04 1.96 -6.15 -6.49 -1.68 -1.73 -0.30 -5.49 -7.83 -2.45 -7.54 -21.59 -19.29
28 Benzene-Uracil pi-pi -23.9 -4.59 6.54 0.22 2.10 -7.90 -9.28 -1.91 -3.57 0.14 -7.10 -10.24 -3.44 -13.17 -30.11 -26.10
29 Pyridine-Uracil pi-pi -28.5 -4.15 6.69 0.21 2.63 -7.28 -8.83 -1.34 -3.72 0.67 -6.82 -9.92 -3.18 -13.43 -29.92 -25.90
30 Benzene-Ethene -5.99 -0.70 4.53 1.97 281 -3.42 -3.17 -0.33 -0.03 0.89 -2.75 -4.43 -0.22 -2.46 -12.92 -11.71
31 Uracil-Ethene -14.1 -1.26 5.52 142 3.26 -3.72 -4.48 0.25 -1.20 1.38 -3.47 -5.52 -0.62 -4.64 -16.57 -14.73
32 Uracil-Ethyne -15.6 -1.01 5.35 141 3.21 -3.10 -3.98 0.49 -1.09 1.50 -3.15 -4.99 -0.47 -4.28 -15.28 -13.65



33 Pyridine-Ethene -7.83 -0.66 4.74 1.97 3.02 -3.42 -3.26 -0.12 -0.16 1.18 -2.71 -4.47 -0.17 -2.92 -13.42 -12.04
34 Pentane-Pentane -15.8 -3.41 5.51 -0.31 3.92 -8.30 -8.51 -1.23 -4.42 0.65 -7.76 -11.15 -4.39 -9.93 -28.13 -25.16
35 Neopentane-Pentane -10.9 -1.95 4.41 0.35 3.28 -5.68 -5.64 -0.74 -2.62 0.56 -5.22 -7.56 -2.28 -4.55 -18.31 -16.72
36 Neopentane-Neopentane -7.43 -1.23 3.33 0.49 2.75 -4.36 -3.99 -0.85 -1.73 0.15 -4.07 -5.79 -1.47 -1.18 -12.36 -11.77
37 Cyclopentane-Neopenta -10.0 -2.12 3.78 0.02 2.78 -5.67 -5.59 -0.99 -2.77 0.27 -5.21 -7.43 -2.43 -4.38 -17.43 -15.97
38 Cyclopentane-Cyclopent -125 -2.65 3.54 -0.64 3.00 -6.75 -6.58 -1.27 -3.85 0.32 -6.12 -8.72 -3.21 -5.91 -20.47 -18.55
39 Benzene-Cyclopentane -14.9 -3.70 4.54 -0.06 1.69 -6.92 -7.47 -2.15 -3.10 -0.52 -6.30 -8.81 -3.21 -8.18 -22.45 -20.02
40 Benzene-Neopentane -12.1 -2.45 4.67 0.77 211 -5.17 -5.59 -1.23 -1.80 -0.19 -4.87 -6.92 =211 -4.87 -17.47 -15.92
41 Uracil-Pentane -20.2 -4.15 6.27 -0.26 3.21 -8.21 -9.30 -1.39 -4.48 0.66 -7.54 -10.97 -3.92 -12.18 -29.97 -26.33
42 Uracil-Cyclopentane -17.3 -3.65 4.89 -0.59 2.79 -7.50 -8.17 -1.56 -4.31 0.28 -6.91 -9.84 -3.51 -9.84 -25.61 -22.73
43 Uracil-Neopentane -155 -2.54 4.90 0.13 2.94 -5.72 -6.39 -0.83 -3.02 0.51 -5.39 -7.86 -2.26 -6.31 -20.41 -18.36
44 Ethene-Pentane -8.39 -0.94 4.20 0.90 3.45 -4.04 -4.00 0.02 -1.62 1.15 -3.66 -5.63 -1.12 -2.78 -14.04 -12.91
45 Ethyne-Pentane -7.31 -0.93 3.67 0.95 2.75 -3.61 -3.48 -0.38 -1.16 0.45 -3.40 -4.95 -0.82 -1.10 -11.31 -10.80
46 Peptide-Pentane -17.8 -3.29 571 -0.23 3.78 -7.60 -8.27 -0.86 -4.28 1.06 -6.97 -10.23 -3.58 -10.32 -27.26 -24.12
47 Benzene-Benzene TS -12.0 -1.98 4.38 0.82 191 -4.03 -4.74 -0.77 -1.40 0.15 -3.74 -5.46 -1.27 -3.49 -14.07 -12.86
48 Pyridine-Pyridine TS -14.7 -1.74 4.83 0.90 241 -3.70 -4.62 -0.02 -1.49 0.86 -3.58 -5.33 -1.18 -4.46 -14.75 -13.33
49 Benzene-Pyridine TS -13.9 -2.38 4.40 0.59 1.59 -4.22 -5.18 -0.92 -1.69 -0.04 -4.01 -5.73 -1.49 -4.10 -14.68 -13.34
50 Benzene-Ethyne CH-pi -12.0 -2.15 3.50 0.32 1.03 -3.40 -4.41 -0.89 -1.51 -0.26 -3.44 -4.74 -1.37 -2.90 -10.64 -9.89
51 Ethyne-Ethyne TS -6.38 -0.90 1.40 -0.03 0.98 -2.16 -2.20 -0.74 -1.14 -0.23 -2.08 -2.79 -0.40 0.64 -4.21 -4.33
52 Benzene-AcOH OH-pi -19.6 -4.49 3.21 -1.18 -0.39 -6.00 -7.38 -2.61 -3.60 -1.52 -5.54 -7.17 -2.49 -5.45 -15.33 -13.95
53 Benzene-AcNH2 NH-pi -18.2 -2.76 3.64 -0.37 1.18 -4.43 -5.56 -0.83 -2.69 -0.16 -4.31 -5.90 -1.70 -3.97 -13.30 -12.21
54 Benzene-Water OH-pi -13.7 -3.23 2.08 -1.02 -0.05 -4.70 -5.45 -1.90 -2.86 -1.23 -4.41 -5.66 -1.91 -3.19 -11.02 -10.31
55 Benzene-MeOH OH-pi -17.5 -3.65 3.21 -0.68 0.66 -5.99 -6.70 -2.14 -3.16 -0.80 -5.24 -7.08 -2.23 -5.07 -15.70 -14.28
56 Benzene-MeNH2 NH-pi -135 -2.05 4.52 0.84 2.18 -4.39 -4.97 -0.75 -1.57 0.46 -3.85 -5.69 -1.05 -3.89 -14.68 -13.34
57 Benzene-Peptide NH-pi -22.1 -3.92 5.49 0.30 131 -6.18 -7.61 -1.75 -2.66 -0.54 -5.72 -8.02 -2.64 -7.23 -20.37 -18.36
58 Pyridine-Pyridine CH-N -17.3 0.49 4.96 1.82 3.83 -1.36 -1.86 1.70 -0.22 2.95 -1.02 -2.32 143 -0.06 -8.68 -7.88
59 Ethyne-Water CH-O -11.9 -1.21 0.96 -0.96 0.88 -2.26 -2.68 -0.67 -2.32 0.08 -2.34 -3.01 -0.49 -0.33 -4.90 -4.94
60 Ethyne-AcOH OH-pi -20.3 -3.48 17 -1.64 -0.13 -5.11 -5.87 -2.27 2.05 -0.72 -4.57 -5.87 3.91 -3.77 -11.22 -10.38
61 Pentane-AcOH -12.1 -2.84 3.56 -0.83 2.69 -6.48 -6.69 -1.37 -4.02 -0.03 -6.06 -8.49 -2.76 -5.05 -19.28 -17.69
62 Pentane-AcNH2 -14.7 -2.66 4.58 -0.23 3.28 -6.55 -6.85 -0.82 -3.69 0.77 -5.97 -8.64 -2.72 -6.89 -21.61 -19.44
63 Benzene-AcOH -15.9 -3.22 4.73 0.05 1.64 -5.48 -6.65 -1.42 -2.78 -0.29 -5.31 -7.40 -2.14 -6.27 -19.12 -17.11
64 Peptide-Ethene -12.5 -1.43 3.85 0.25 2.88 -4.02 -4.44 -0.05 -2.28 0.83 -3.85 -5.65 -1.06 -2.68 -13.69 -12.68
65 Pyridine-Ethyne -16.7 -1.29 1.38 -0.50 0.92 -2.80 -2.84 -1.13 -1.92 0.34 -2.42 -3.22 -0.09 0.17 -5.06 -5.27
66_MeNH2-Pyridine -16.6 -0.68 4.59 1.29 3.55 -3.56 -3.61 0.58 -1.25 2.17 -2.60 -4.40 0.38 -2.81 -13.52 -12.23
MD -2.80 331 -0.63 151 -5.23 -5.82 -1.43 -3.13 0.29 -4.56 -6.28 -1.26 -4.44 -15.23 -13.97
MAD 2.80 3.39 1.26 1.84 5.23 5.82 152 3.19 0.71 4.56 6.28 151 4.52 15.23 13.97
RMSD 3.26 3.85 1.76 2.22 5.56 6.23 1.94 3.7 0.96 4.85 6.69 2.05 5.82 16.65 15.15
MAX 9.25 6.69 6.44 4.69 1151 14.18 6.85 9.7 2.97 11.30 14.90 6.90 19.66 37.99 3351




# S4 B972-PFD Fié& 13 FhEMRHET S66 BIBEMITHLER (kI mol™
Table S4 Binding energies in kJ mol™ for the B972-PFD methods for the S66 data set using 13 basis sets.

S66 data set Ref* BS1 BS2 BS3 BS4 BS5 BS6 BS7 BS8 BS9 BS10 BS11 BS12 BS13
01_Water-Water -20.58 -20.54  -20.63 -19.66  -19.66  -20.17 -19.33 -19.58 -19.41 -19.54  -19.54 -21.3 -19.87 -19.62
02_Water-MeOH -23.4 -21.55 -23.05 -22.47  -22.64 -21 -22.3 -21.51 -22.18 -21.97 -22.3 -22.84  -22.13 -22.26
03_Water-MeNH2 -28.9 -27.2 -29.87 -29.46  -29.58  -26.65  -29.29 -27.61 -29.29 -2845  -29.29  -29.37 -28.66 -29.04
04_Water-Peptide -33.9 -30.96 -33.51 -33.05 -33.05 -29.46  -32.64  -31.67 -32.8 -3243  -3293  -32.89  -32.55 -32.84
05_MeOH-MeOH -24.09 -23.43 -23.56 -23.3 -23.51 -23.68  -23.22 -23.14  -23.22 -2335  -2335 -23.85  -23.43 -23.39
06_MeOH-MeNH2 -31.61 -31.8 -32.38 -32.26  -32.38  -32.17 -32.13 -31.71 -32.22 -31.97  -32.22 -32.55  -32.13 -32.13
07_MeOH-Peptide -34.43 -33.68 -34.18 -34.18  -34.39 -32.84  -33.89 -33.93 -34.14  -3418  -34.27 -34.06  -34.18 -34.23
08_MeOH-Water -20.96 -21.92 -20.5 -19.96  -20.00 -22.34  -19.75 -20.67 -19.87 -20.33 -20 -21.67 -20.59 -20.17
09_MeNH2-MeOH -12.8 -12.51 -12.59 -12.22 -1213 -12.22 -12.01 -11.92 -11.92 -11.92  -1201  -1264  -12.09 -12.01
10_MeNH2-MeNH2 -17.41 -15.77 -15.82 -1556  -1548  -1519  -15.27 -15.31 -15.36 -1531  -15.36  -16.02 -15.52 -15.36
11_MeNH2-Peptide -22.67 -20.79 -20.92 -20.75  -20.71 -19.66  -20.42 -20.42 -20.46 -20.46 -20.5 -20.71  -20.54 -20.5
12_MeNH2-Water -30.4 -28.66 -30.92 -30.42  -3046  -28.12 -30.21 -28.95 -30.21 -29.58  -30.21  -30.63  -29.83 -30.04
13_Peptide-MeOH -25.89 -24.69 -24.52 -24.23  -23.97 -24.94  -23.72 -24.18 -23.89 -24.1 -23.97 -24.85  -2431 -24.1
14_Peptide-MeNH2 -31.19 -31.67 -30.96 -30.75  -30.67 -32.01 -30.5 -30.75 -30.46 -30.59 -30.5 -31.34  -30.79 -30.54
15_Peptide-Peptide -36.11 -34.81 -35.31 -35.31  -35.31 -34.14  -35.06 -34.89 -35.1 -35.15  -35.23  -35.06 -35.1 -35.19
16_Peptide-Water -21.44  -22.43 -20.33 -19.75  -19.41 -22.64  -19.25 -20.63 -19.46 -20.04  -19.54  -21.92 -20.54  -19.83
17_Uracil-Uracil_BP -71.89 -70.46 -70.71 -71.3 -71.80  -70.67 -71.59 -71.55 -71.92 -7213  -7226  -71.09  -71.88 -12.22
18_Water-Pyridine -28.69 -25.52 -28.62 -28.62  -28.58  -24.27 -28.58 -26.69 -28.62 -27.78  -28.66  -27.87 -27.7 -28.37
19_MeOH-Pyridine -31 -29.33 -30.92 -31.09  -31.09 -28.7 -31.09 -30.17 -31.21 -30.84  -31.25 -30.59  -30.71 -31.13
20_AcOH-AcOH -79.89 -82.89 -81.88 -82.47  -8351 -82.68 -82.8 -84.06 -83.76 -8431  -84.18  -83.01  -84.06 -84.18
21_AcNH2-AcNH2 -68.05 -66.32 -66.27 -66.78  -67.15 -65.73  -66.82 -66.9 -66.86 -67.28 -67.2 -66.4 -67.15 -67.24
22_AcOH-Uracil -81.55 -82.05 -81.63 -82.26  -82.97 -82.13  -8251 -83.26 -83.22 -83.64  -8355 -8251  -83.43 -83.55



23_AcNH2-Uracil
24_Benzene-Benzene_pi-pi
25_Pyridine-Pyridine_pi-pi
26_Uracil-Uracil_pi-pi
27_Benzene-Pyridine_pi-pi
28_Benzene-Uracil_pi-pi

29 _Pyridine-Uracil_pi-pi
30_Benzene-Ethene
31_Uracil-Ethene
32_Uracil-Ethyne
33_Pyridine-Ethene
34_Pentane-Pentane
35_Neopentane-Pentane
36_Neopentane-Neopentane
37_Cyclopentane-Neopentane
38_Cyclopentane-Cyclopentane
39_Benzene-Cyclopentane
40_Benzene-Neopentane
41_Uracil-Pentane
42_Uracil-Cyclopentane
43_Uracil-Neopentane
44_Ethene-Pentane
45_Ethyne-Pentane
46_Peptide-Pentane
47_Benzene-Benzene_TS

48_Pyridine-Pyridine_TS

-80.29
-11.81
-16.3
-41.12
-14.39
-23.9
-28.53
-5.99
-14.14
-15.64
-7.83
-15.8
-10.93
-7.43
-10.06
-12.54
-14.96
-12.11
-20.28
-17.31
-15.53
-8.39
-7.31
-17.84
-12.03
-14.79

-79.2
-11.59
-16.07
-42.76

-14.1
-23.01
-26.78

-4.35
-12.18
-13.39

-5.98
-15.36

-10.5

-1.41

-9.87
-12.43
-15.69
-12.59
-19.83
-17.24
-15.02

-7.36

-6.9

-16.9
-12.13

-14.1

-79.29
-12.26
-16.53
-43.18
-14.69
-23.77
-27.87
5.1
-12.76
-14.14
-6.65
-15.15
-10.38
-7.28
-9.79
-12.22
-15.48
-12.3
-19.62
-17.03
-15.02
-1.24
-6.86
-16.78
-11.88
-13.93

-79.79
-12.26
-16.44
-43.1
-14.6
-23.6
-27.82
-5.15
-12.8
-14.1
-6.61
-15.23
-10.54
-7.41
-9.92
-12.43
-15.31
-12.09
-19.75
-17.15
-15.06
-7.36
-6.82
-16.86
-11.59
-13.68

-80.21
-11.97
-16.19
-42.80
-14.35
-23.47
-27.61
-4.94
-12.72
-13.93
-6.49
-15.19
-10.54
-7.36
-9.92
-12.43
-15.15
-11.97
-19.71
-17.07
-15.02
-7.36
-6.78
-16.78
-11.55
-13.64

-79.16
-11.8
-16.11
-41.21
-14.23
-22.59
-25.94
-4.35
-11.8
-12.84
-6.02
-14.69
-10.08
-7.36
-9.5
-11.97
-15.27
-11.97
-18.87
-16.57
-14.35
-7.07
-6.61
-15.98
-11.76
-13.39

-79.83
-12.38
-16.57
-42.8
-14.77
-23.77
-27.99
-5.31
-12.89
-14.14
-6.82
-15.36
-10.38
-7.36
-9.83
-12.38
-15.36
-11.97
-19.75
-17.11
-15.1
-7.45
-6.95
-16.82
-11.46
-13.56

-80.08
-12.01
-16.11
-42.63
-14.31
-23.1
27.2
-4.9
-12.55
-13.81
-6.44
-15.19
-10.5
-7.45
-9.87
-12.38
-15.23
-12.09
-19.66
-17.07
-14.94
7.32
-6.82
-16.78
-11.46
-13.43

-80.04
-12.22
-16.36
-42.89
-14.56
-23.64
-27.91
-5.19
-12.89
-14.14
-6.74
-15.23
-10.54
-7.41
-9.92
-12.43
-15.23
-12.05
-19.79
-17.15
-15.1
-7.36
-6.78
-16.82
-11.42
-13.43

-80.46
-12.01
-16.15
-42.76
-14.31
-23.39
-27.57
-4.98
-12.76
-14.02
-6.53
-15.23
-10.59
-7.45
-9.92
-12.43
-15.27
-12.09
-19.75
-17.15
-15.06
-7.36
-6.78
-16.86
-11.51
-13.47

-80.33
-12.26
-16.36
-42.84
-14.56
-23.64
-27.91
-5.23
-12.89
-14.18
-6.74
-15.27
-10.59
-7.45
-9.96
-12.43
-15.23
-12.05
-19.79
-17.2
-15.1
-7.36
-6.82
-16.86
-11.42
-13.43

-79.54
-11.88
-16.07
-42.63
-14.23
-23.26
27.41
-4.85
-12.59
-13.89
6.4
-14.85
-10.29
-7.24
-9.67
-12.05
-15.06
-12.05
-19.46
-16.9
-14.94
711
-6.69
-16.53
-11.46
-13.39

-80.33
-11.92
-16.07
-42.55
-14.27
-23.22
-27.41
-4.94
-12.68
-13.89
-6.44
-15.1
-10.54
7.41
-9.87
-12.34
-15.19
-12.05
-19.62
-17.03
-14.94
-7.28
-6.74
-16.69
-11.51
-13.43

-80.42
-12.18
-16.32
-42.84
-14.52
-23.56
-27.78
-5.15
-12.84
-14.1
-6.65
-15.27
-10.59
-7.45
-9.96
-12.43
-15.23
-12.05
-19.79
-17.15
-15.1
-7.36
-6.78
-16.86
-11.46
-13.43



49 Benzene-Pyridine_TS
50_Benzene-Ethyne_CH-pi
51_Ethyne-Ethyne_TS
52_Benzene-AcOH_OH-pi
53_Benzene-AcNH2_NH-pi
54_Benzene-Water_OH-pi
55_Benzene-MeOH_OH-pi
56_Benzene-MeNH2_NH-pi
57_Benzene-Peptide_NH-pi
58_Pyridine-Pyridine_CH-N
59_Ethyne-Water_CH-O
60_Ethyne-AcOH_OH-pi
61_Pentane-AcOH
62_Pentane-AcNH2
63_Benzene-AcOH
64_Peptide-Ethene
65_Pyridine-Ethyne
66_MeNH2-Pyridine

-13.94  -14.23

-12 -12.8
-6.38 -6.99
-19.69 -21.71
-18.25 -18.16
-13.71 -14.77
-17.52 -18.49
-13.52 -13.01
-22.1 -23.1
-17.35 -14.73
-11.92 -13.26
-20.37 -21.3
-12.18 -12.38
-14.79 -14.18
-15.9 -16.19
-12.55 -11.55
-16.7 -16.28
-16.6 -13.93

-13.97
-12.26
-6.61
21.21
-18.41
-14.94
-18.33
-13.05
-22.64
-14.39
-11.84
-21.09
12.22
-14.02
-16.19
1172
-16.36
-14.43

-13.68
-11.76
-6.49
-20.92
-18.28
-14.27
-17.95
-12.72
-22.22
-14.23
-11.21
-21.09
-12.34
-14.14
-15.94
-11.59
-16.32
-14.31

-13.60
-11.72
-6.53
-20.88
-18.33
-14.23
-17.91
-12.59
-22.09
-14.23
-11.00
-21.09
-12.34
-14.10
-15.98
-11.59
-16.36
-14.27

-13.68
-12.18
-6.95
-19.92
-16.9
-13.39
-17.24
-12.13
-21.8
-14.35
-13.43
-20.21
-11.88
-13.31
-15.48
-10.88
-16.44
-13.01

-13.47
-11.34
-6.36
-20.33
-17.95
-13.89
-17.57
-12.43
-21.8
-14.23
-10.88
-20.59
-12.38
-14.06
-15.9
-11.46
-16.4
-14.23

-13.51
-11.88
-6.61
-20.84
-17.82
-13.77
-17.74
-12.47
-22.09
-14.1
-11.84
-21.13
-12.3
-14.06
-15.61
-11.38
-16.23
-13.72

-13.43
-11.59
-6.53
-20.84
-17.95
-13.97
-17.82
-12.59
-22.01
-14.1
-11
-21.09
-12.34
-14.1
-15.77
-11.46
-16.36
-14.14

-13.56
-11.8
-6.61

-21

-17.99

-14.02

-17.91

-12.64

-22.18
-14.1

-11.42

-21.21

-12.34
-14.1

-15.82

-11.46

-16.32

-13.97

-13.43
-11.59
-6.53
-20.79
-17.95
-13.97
-17.82
-12.64
-22.01
-14.1
-11.05
-21.13
-12.34
-14.1
-15.82
-11.51
-16.4
-14.18

-13.56
-11.97
-6.61
-21.13
-18.03
-14.64
-18.12
-12.76
-22.3
-14.18
-12.64
-20.92
-12.18
-13.85
-15.69
-11.42
-16.4
-14.02

-13.51
-11.84
-6.53

-17.95
-14.1
-17.91
-12.64
-22.13
-14.1
-11.8
-21.05
-12.26
-14.02
-15.69
-11.38
-16.32
-13.93

-13.47
-11.63
-6.53
-20.84
-17.99
-14.02
-17.82
-12.59
-22.01
-14.1
-11.3
-21.13
-12.38
-14.14
-15.82
-11.51
-16.4
-14.1

BS1:6-311G(2d,p); BS2:6-311++g(2d,p); BS3: 6-311++G(2df 2p); BS4:

BS8:aug-CC-pVTZ; BS9:cc-pVQZ; BS10::aug-cc-pVQZ;

6-311++G(3df3pd); BS5: CC-Pvdz; BS6: aug-CC-Pvdz; BS7: CC-pVTZ

BS11:def2TZVP; BS12:def2TZVPP; BS13:def2QZVPP



# S5 BI72-PFD Bil& 13 FhE R EET S66 AR S CCSD(T)/CBS S AR 24 (kJ mol™)

Table S5 AE gg72-pep - AEccsp(mycas in KJ mol™ for the B972-PFD methods for the S66 data set using 13 basis sets.

S66 date set Ref* BS1 BS2 BS3 BS4 BS5 BS6 BS7 BS8 BS9 BS10 BS11 BS12 BS13
01_Water-Water -20.58 0.03 -0.05 0.91 091 0.41 1.25 1 1.16 1.04 1.04 -0.72 0.7 0.95
02_Water-MeOH -234 1.85 0.34 0.93 0.76 2.39 11 1.89 1.22 1.43 11 0.55 1.26 1.14
03_Water-MeNH2 -28.9 171 -0.97 -0.55 -0.68 2.25 -0.38 1.29 -0.38 0.45 -0.38 -0.47 0.24 -0.13
04_Water-Peptide -33.9 2.94 0.39 0.85 0.85 4.45 1.27 2.23 11 1.48 0.97 1.02 1.35 1.06
05_MeOH-MeOH -24.09 0.66 0.53 0.78 0.57 0.41 0.87 0.95 0.87 0.74 0.74 0.24 0.66 0.7
06_MeOH-MeNH2 -31.61 -0.19 -0.78 -0.65 -0.78 -0.57 -0.53 -0.11 -0.61 -0.36 -0.61 -0.95 -0.53 -0.53
07_MeOH-Peptide -34.43 0.75 0.25 0.25 0.04 1.59 0.54 0.5 0.29 0.25 0.17 0.38 0.25 0.21
08_MeOH-Water -20.96 -0.97 0.46 1 0.96 -1.38 1.21 0.29 1.08 0.62 0.96 -0.72 0.37 0.79
09_MeNH2-MeOH -12.8 0.29 0.21 0.58 0.66 0.58 0.79 0.87 0.87 0.87 0.79 0.16 0.71 0.79
10_MeNH2-MeNH2 -17.41 1.63 1.59 1.84 1.92 2.22 213 2.09 2.05 2.09 2.05 1.38 1.88 2.05
11_MeNH2-Peptide -22.67 1.88 1.75 1.92 1.96 3.01 2.26 2.26 2.21 221 2.17 1.96 2.13 2.17
12_MeNH2-Water -30.4 1.74 -0.52 -0.02 -0.06 2.28 0.19 1.45 0.19 0.82 0.19 -0.23 0.57 0.36
13_Peptide-MeOH -25.89 1.2 1.37 1.66 1.91 0.95 2.16 1.7 2 1.79 1.91 1.03 1.58 1.79
14_Peptide-MeNH2 -31.19 -0.49 0.23 0.44 0.52 -0.82 0.69 0.44 0.73 0.6 0.69 -0.15 0.39 0.64
15_Peptide-Peptide -36.11 13 0.79 0.79 0.79 1.97 1.05 1.21 1 0.96 0.88 1.05 1 0.92
16_Peptide-Water -21.44 -0.99 11 1.69 2.02 -1.2 2.19 0.81 1.98 14 1.9 -0.49 0.9 1.61
17_Uracil-Uracil_BP -71.89 1.43 1.18 0.59 0.09 1.22 0.3 0.34 -0.03 -0.24 -0.37 0.8 0.01 -0.33
18_Water-Pyridine -28.69 3.17 0.07 0.07 0.11 4.42 0.11 2 0.07 0.91 0.03 0.82 0.99 0.32
19_MeOH-Pyridine -31 1.67 0.08 -0.08 -0.08 2.3 -0.08 0.84 -0.21 0.17 -0.25 0.42 0.29 -0.13
20_AcOH-AcOH -79.89 -3 -2 -2.58 -3.62 -2.79 -2.92 -4.17 -3.88 -4.42 -4.3 -3.13 -4.17 -4.3
21_AcNH2-AcNH2 -68.05 174 1.78 1.28 0.9 2.32 1.23 1.15 1.19 0.77 0.86 1.65 0.9 0.82
22_AcOH-Uracil -81.55 -0.5 -0.08 -0.71 -1.42 -0.58 -0.96 -1.71 -1.67 -2.09 -2 -0.96 -1.88 -2
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23_AcNH2-Uracil
24_Benzene-Benzene_pi-pi
25_Pyridine-Pyridine_pi-pi
26_Uracil-Uracil_pi-pi
27_Benzene-Pyridine_pi-pi
28_Benzene-Uracil_pi-pi
29_Pyridine-Uracil_pi-pi
30_Benzene-Ethene
31_Uracil-Ethene
32_Uracil-Ethyne
33_Pyridine-Ethene
34_Pentane-Pentane
35_Neopentane-Pentane
36_Neopentane-Neopentane
37_Cyclopentane-Neopentane
38_Cyclopentane-Cyclopentane
39_Benzene-Cyclopentane
40_Benzene-Neopentane
41_Uracil-Pentane
42_Uracil-Cyclopentane
43_Uracil-Neopentane
44_Ethene-Pentane
45_Ethyne-Pentane
46_Peptide-Pentane
47_Benzene-Benzene_TS

48_Pyridine-Pyridine_TS

-80.29 1.08 1 0.5
-11.81 0.22 -0.45 -0.45
-16.3 0.23 -0.23 -0.15
-41.12 -1.64 -2.05 -1.97
-14.39 0.29 -0.3 -0.21
-23.9 0.89 0.14 0.31
-28.53 1.75 0.67 0.71
-5.99 1.64 0.89 0.85
-14.14 1.97 1.38 1.34
-15.64 2.25 15 1.54
-7.83 1.85 1.18 1.22
-15.8 0.44 0.65 0.57
-10.93 0.43 0.56 0.39
-7.43 0.03 0.15 0.03
-10.06 0.18 0.27 0.14
-12.54 0.11 0.32 0.11
-14.96 -0.73 -0.52 -0.36
-12.11 -0.48 -0.19 0.02
-20.28 0.45 0.66 0.54
-17.31 0.08 0.28 0.16
-15.53 0.51 0.51 0.47
-8.39 1.03 1.15 1.03
-7.31 0.41 0.45 0.49
-17.84 0.94 1.06 0.98
-12.03 -0.1 0.15 0.44
-14.79 0.69 0.86 111

0.08
-0.16
0.1
-1.68
0.04
0.43
0.92
1.05
1.42
171
1.35
0.61
0.39
0.07
0.14
0.11
-0.19
0.15
0.58
0.24
0.51
1.02
0.54
1.06
0.48
1.15

11

1.13
0.01
0.19
-0.09
0.16
131
2.59
1.64
2.34
2.79
1.81
111
0.85
0.07
0.56
0.57
-0.31
0.15
141
0.74
1.18
1.32
0.7
1.86
0.28
1.4

0.46
-0.58
-0.27
-1.68
-0.38

0.14

0.54

0.68

1.26

15

1.01

0.44

0.56

0.07

0.23

0.15

-0.4
0.15
0.54

0.2

0.43

0.94

0.37

1.02

0.57

1.23

0.21
-0.2
0.19
-1.51
0.08
0.81
1.33
11
1.59
1.83
1.39
0.61
0.43
-0.01
0.18
0.15
-0.27
0.02
0.62
0.24
0.59
1.07
0.49
1.06
0.57
1.36

0.25
-0.41
-0.06
-1.76
-0.17

0.26

0.62

0.8
1.26
15
11

0.57

0.39

0.03

0.14

0.11
-0.27

0.06

0.49

0.16

0.43

1.03

0.54

1.02

0.61

1.36

-0.17 -0.05
-0.2 -0.45
0.15 -0.06

-1.64 -1.72
0.08 -0.17
0.51 0.26
0.96 0.62
1.01 0.76
1.38 1.26
1.62 1.46
131 11
0.57 0.53
0.35 0.35

-0.01 -0.01
0.14 0.1
0.11 0.11

-0.31 -0.27
0.02 0.06
0.54 0.49
0.16 0.12
0.47 0.43
1.03 1.03
0.54 0.49
0.98 0.98
0.53 0.61
1.32 1.36

0.75
-0.08
0.23
-1.51
0.16
0.64
1.13
1.14
1.55
1.75
1.43
0.95
0.64
0.2
0.39
0.49
-0.1
0.06
0.83
0.41
0.59
1.28
0.62
131
0.57
1.4

-0.05 -0.13
-0.12 -0.37
0.23 -0.02
-1.43 -1.72
0.12 -0.13
0.68 0.35
1.13 0.75
1.05 0.85
1.46 1.3
1.75 1.54
1.39 1.18
0.69 0.53
0.39 0.35
0.03 -0.01
0.18 0.1

0.2 0.11
-0.23 -0.27
0.06 0.06
0.66 0.49
0.28 0.16
0.59 0.43
111 1.03
0.58 0.54
1.15 0.98
0.53 0.57
1.36 1.36



49_Benzene-Pyridine_TS -13.94 -0.29 -0.04 0.26 0.34 0.26 0.46 0.42 0.51 0.38 0.51 0.38 0.42 0.46
50_Benzene-Ethyne_CH-pi -12 -0.81 -0.26 0.24 0.28 -0.18 0.66 0.11 0.41 0.2 0.41 0.03 0.15 0.36
51 Ethyne-Ethyne TS -6.38 -0.61 -0.23 -0.11 -0.15 -0.57 0.02 -0.23 -0.15 -0.23 -0.15 -0.23 -0.15 -0.15
52_Benzene-AcOH_OH-pi -19.69 -2.02 -1.52 -1.23 -1.18 -0.22 -0.64 -1.14 -1.14 -1.31 -1.1 -1.44 -1.31 -1.14
53_Benzene-AcNH2_NH-pi -18.25 0.09 -0.16 -0.04 -0.08 1.34 0.3 0.42 0.3 0.26 0.3 0.21 0.3 0.26
54_Benzene-Water_OH-pi -13.71 -1.06 -1.23 -0.56 -0.51 0.32 -0.18 -0.05 -0.26 -0.31 -0.26 -0.93 -0.39 -0.31
55_Benzene-MeOH_OH-pi -17.52 -0.97 -0.8 -0.43 -0.38 0.28 -0.05 -0.22 -0.3 -0.38 -0.3 -0.59 -0.38 -0.3
56_Benzene-MeNH2_NH-pi -13.52 0.51 0.46 0.8 0.92 1.38 1.09 1.05 0.92 0.88 0.88 0.76 0.88 0.92
57_Benzene-Peptide_NH-pi -22.1 -1 -0.54 -0.12 0.01 0.3 0.3 0.01 0.09 -0.08 0.09 -0.2 -0.03 0.09
58_Pyridine-Pyridine_CH-N -17.35 2.62 2.95 3.12 3.12 3 3.12 3.25 3.25 3.25 3.25 3.16 3.25 3.25
59_Ethyne-Water_CH-O -11.92 -1.34 0.08 0.71 0.92 -1.51 1.05 0.08 0.92 0.5 0.88 -0.71 0.13 0.63
60_Ethyne-AcOH_OH-pi -20.37 -0.93 -0.72 -0.72 -0.72 0.16 -0.22 -0.76 -0.72 -0.85 -0.76 -0.55 -0.68 -0.76
61_Pentane-AcOH -12.18 -0.2 -0.03 -0.16 -0.16 0.3 -0.2 -0.12 -0.16 -0.16 -0.16 0.01 -0.08 -0.2
62_Pentane-AcNH2 -14.79 0.6 0.77 0.64 0.69 1.48 0.73 0.73 0.69 0.69 0.69 0.94 0.77 0.64
63_Benzene-AcOH -15.9 -0.29 -0.29 -0.04 -0.08 0.42 0 0.3 0.13 0.09 0.09 0.21 0.21 0.09
64_Peptide-Ethene -12.55 1 0.83 0.96 0.96 1.67 1.08 117 1.08 1.08 1.04 113 117 1.04
65_Pyridine-Ethyne -16.7 0.42 0.34 0.38 0.34 0.26 0.3 0.46 0.34 0.38 0.3 0.3 0.38 0.3
66_MeNH2-Pyridine -16.6 2.67 217 2.29 2.33 3.59 2.38 2.88 2.46 2.63 2.42 2.59 2.67 2.5
MD 0.46 0.29 0.44 0.46 0.96 0.5 0.59 0.46 0.45 0.39 0.38 0.46 0.4
MAD 1.05 0.71 0.75 0.79 1.26 0.79 0.92 0.84 0.84 0.8 0.79 0.79 0.79
RMSD 13 0.96 0.99 1.08 1.63 1.05 1.26 1.13 1.16 112 1.05 1.13 112
MAX 3.18 2.97 3.08 3.75 4.44 3.14 4.18 3.89 4.42 43 3.18 4.18 43

BS1: 6-311G(2d,p); BS2: 6-311++g(2d,p); BS3: 6-311++G(2df,2p); BS4: 6-311++G(3df3pd); BS5: CC-Pvdz; BS6: aug-CC-Pvdz; BS7: CC-pVTZ

BS8: aug-CC-pVTZ; BS9: cc-pVQZ; BS10: aug-cc-pVQZ; BS11: def2TZVP; BS12: def2TZVPP; BS13: def2QZVPP
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% S6 B972-PFD, APF-PFd*,0B97XD,B3LYP-D3, ®B97X-V,B97M-V and ®B97M-V 5 CCSD(T)/CBS #r#E3:T s66 BHE4E M L BE 35
Table S6  AEper - AEccsperycas in kJ mol™ for the B972-PFD, APF-PFd*,@B97XD,B3LYP-D3, ®B97X-V,B97M-V and ®B97M-V, methods for the S66 data set.

AEper AEper - AEccspmyices
S66 date set Ref* B972-PF APF-PFD* ®b97XD B3LY ®B97X-V  BI97M- ®»B97M B972-PFD* APF-PFD ®h97X B3LY »B97 B97M- ®»B97
BS1 BS1 BS2 BS3 BS1 BS1 BS1 BS1 BS1 BS2 BS3 BS4 BS4 BS4
01_Water-Water -20.5 -20.63 -22.52 -20.63 -21.59 -20.68 -20.86 -20.62 -0.05 -1.94 -0.05 -1.01 -0.10 -0.28 -0.04
02_Water-MeOH -23.4 -23.05 -25.00 -23.26 -24.18 -23.16 -22.62 -23.07 0.34 -1.60 0.13 -0.79 0.23 0.78 0.32
03_Water-MeNH2 -28.9 -29.87 -32.09 -30.67 -31.00 -29.35 -28.63 -28.90 -0.97 -3.18 -1.77 -2.10 -0.44 0.27 0.00
04_Water-Peptide -33.9 -33.51 -36.14 -34.02 -34.89 -34.25 -33.74 -34.13 0.39 -2.24 -0.11 -0.99 -0.34 0.16 -0.23
05_MeOH-MeOH -24.0 -23.56 -25.29 -23.81 -24.85 -23.68 -23.26 -23.68 0.53 -1.20 0.28 -0.77 0.41 0.82 0.41
06_MeOH-MeNH2 -31.6 -32.38 -34.42 -33.43 -33.64 -31.70 -30.91 -31.24 -0.78 -2.81 -1.82 -2.03 -0.09 0.69 0.37
07_MeOH-Peptide -34.4 -34.18 -36.52 -35.10 -35.94 -34.56 -34.59 -34.69 0.25 -2.09 -0.67 -1.51 -0.12 -0.16 -0.26
08_MeOH-Water -20.9 -20.50 -22.29 -20.67 -21.80 -20.90 -21.19 -20.91 0.46 -1.33 0.29 -0.84 0.06 -0.23 0.04
09_MeNH2-MeOH -12.8 -12.59 -13.31 -12.76 -13.22 -12.41 -12.30 -12.27 0.21 -0.51 0.04 -0.42 0.38 0.50 0.53
10_MeNH2-MeNH2 -17.4 -15.82 -17.40 -18.24 -17.53 -16.75 -16.73 -16.86 1.59 0.00 -0.84 -0.13 0.65 0.67 0.54
11_MeNH2-Peptide -22.6 -20.92 -22.64 -23.18 -22.72 -22.21 -22.48 -22.63 1.75 0.03 -0.51 -0.05 0.46 0.19 0.04
12_MeNH2-Water -30.4 -30.92 -33.34 -31.46 -31.80 -30.59 -29.46 -30.20 -0.52 -2.94 -1.06 -1.40 -0.19 0.94 0.20
13_Peptide-MeOH -25.8 -24.52 -26.10 -25.65 -25.86 -25.17 -24.68 -25.32 1.37 -0.21 0.24 0.03 0.71 1.21 0.57
14_Peptide-MeNH2 -31.1 -30.96 -32.68 -33.10 -32.34 -30.56 -30.13 -30.57 0.23 -1.49 -1.91 -1.15 0.62 1.06 0.61
15_Peptide-Peptide -36.1 -35.31 -36.99 -37.40 -37.15 -35.62 -35.52 -35.83 0.79 -0.88 -1.30 -1.05 0.48 0.58 0.28
16_Peptide-Water -21.4 -20.33 -21.81 -20.42 -21.38 -21.05 -21.05 -21.05 1.10 -0.37 1.02 0.06 0.38 0.39 0.38
17_Uracil-Uracil_BP -71.8 -70.71 -74.94 -72.22 -75.98 -71.16 -71.74 -71.72 1.18 -3.05 -0.33 -4.09 0.73 0.15 0.17
18 Water-Pyridine -28.6 -28.62 -30.60 -29.54 -31.09 -28.87 -28.03 -28.41 0.07 -1.91 -0.85 -2.40 -0.18 0.66 0.28
19_MeOH-Pyridine -31.0 -30.92 -32.69 -31.67 -33.47 -30.84 -30.12 -30.53 0.08 -1.69 -0.67 -2.47 0.16 0.88 0.47
20_AcOH-AcOH -79.8 -81.88 -87.21 -83.01 -85.65 -82.58 -81.47 -82.08 -2.00 -7.33 -3.13 -5.76 -2.67 -1.59 -2.19
21_AcNH2-AcNH2 -68.0 -66.27 -70.67 -69.08 -71.21 -67.38 -67.63 -67.60 1.78 -2.62 -1.03 -3.16 0.67 0.42 0.45
22_AcOH-Uracil -81.5 -81.63 -86.54 -83.14 -86.40 -82.29 -82.03 -82.36 -0.08 -4.99 -1.59 -4.85 -0.73 -0.48 -0.81
23_AcNH2-Uracil -80.2 -79.29 -83.77 -81.34 -84.27 -79.78 -79.88 -80.06 1.00 -3.48 -1.05 -3.98 0.50 0.41 0.22
24_Benzene-Benzene_pi-pi -11.8 -12.26 -11.45 -13.64 -12.76 -11.47 -11.43 -12.25 -0.45 0.35 -1.83 -0.95 0.33 0.37 -0.44
25_Pyridine-Pyridine_pi-pi -16.3 -16.53 -16.06 -18.07 -17.45 -15.62 -15.21 -16.43 -0.23 0.24 -1.78 -1.15 0.67 1.08 -0.14
26_Uracil-Uracil_pi-pi -41.1 -43.18 -43.68 -40.84 -42.72 -41.09 -40.99 -42.62 -2.05 -2.56 0.29 -1.59 0.03 0.13 -1.49
27 Benzene-Pyridine_pi-pi 143 -14.69 -14.09 1615  -15.44 1386 -1364  -14.69 -0.30 030  -176  -105 052 075  -0.30
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28_Benzene-Uracil_pi-pi
29_Pyridine-Uracil_pi-pi
30_Benzene-Ethene
31_Uracil-Ethene
32_Uracil-Ethyne
33_Pyridine-Ethene
34_Pentane-Pentane
35_Neopentane-Pentane

36_Neopentane-Neopentane

37_Cyclopentane-Neopentane

38_Cyclopentane-Cyclopenta

39_Benzene-Cyclopentane
40_Benzene-Neopentane
41_Uracil-Pentane
42_Uracil-Cyclopentane
43_Uracil-Neopentane
44_Ethene-Pentane
45_Ethyne-Pentane
46_Peptide-Pentane
47_Benzene-Benzene_TS
48_Pyridine-Pyridine_TS
49_Benzene-Pyridine_TS
50_Benzene-Ethyne_CH-pi
51_Ethyne-Ethyne_TS
52_Benzene-AcOH_OH-pi
53_Benzene-AcNH2_NH-pi
54_Benzene-Water_OH-pi
55_Benzene-MeOH_OH-pi
56_Benzene-MeNH2_NH-pi
57_Benzene-Peptide_NH-pi
58_Pyridine-Pyridine_CH-N
59_Ethyne-Water_CH-O

-23.9
-28.5
-5.99
-14.1
-15.6
-7.83
-15.8
-10.9
-7.43
-10.0
-125
-149
-121
-20.2
-17.3
-15.5
-8.39
-7.31
-17.8
-12.0
-147
-13.9
-12.0
-6.38
-19.6
-18.2
-137
-175
-13.5
-22.1
-173
-11.9

-23.77
-27.87

-5.10
-12.76
-14.14

-6.65
-15.15
-10.38

-7.28

-9.79
-12.22
-15.48
-12.30
-19.62
-17.03
-15.02

-7.24

-6.86
-16.78
-11.88
-13.93
-13.97
-12.26

-6.61
2121
-18.41
-14.94
-18.33
-13.05
-22.64
-14.39
-11.84

-23.86
-28.11

-4.94
-13.09
-14.64

-6.67
-15.56
-10.44

-6.95

-9.83
-12.37
-15.46
-12.13
-20.11
-17.13
-15.04

-7.55

-6.77
-17.51
-11.94
-14.43
-14.20
-12.81

-6.81
-22.01
-19.24
-15.66
-19.04
-13.58
-23.13
-15.73
-12.81

-24.23
-28.49

-7.15
-14.85
-15.61

-8.83
-22.26
-14.98

-9.96
-14.14
-17.20
-18.33
-14.69
-23.56
-19.62
-17.66
-10.84

-8.58
-21.42
-13.10
-15.56
-15.15
-12.68

-6.53
-19.41
-18.87
-14.64
-18.45
-14.98
-24.18
-16.28
-11.42

-24.10
-29.00

-6.19
-14.35
-15.86

-8.08
-16.74
-11.38

-7.78
-10.75
-13.56
-15.69
-12.38
-20.54
-17.53
-15.77

-8.83

-7.70
-17.87
-12.30
-15.10
-14.39
-12.51

-7.11
-19.41
-18.49
-14.06
-17.82
-13.81
-22.59
-16.74
-12.55

-23.11
-27.84

-5.65
-13.81
-15.64

-1.27
-16.26
-11.39

-7.97
-10.46
-12.53
-14.85
-12.41
-20.19
-17.03
-15.77

-8.18

-7.43
-17.88
-11.34
-13.84
-13.33
-11.94

-6.49
-19.86
-17.90
-13.98
-17.32
-13.16
-21.80
-15.91
-12.08

-22.53
-27.29

-6.08
-13.43
-15.33

-7.69
-16.22
-11.57

-8.32
-10.66
-12.69
-14.75
-12.17
-20.09
-16.97
-15.32

-8.21

-7.20
-17.88
-10.71
-13.16
-12.46
-11.19

-6.67
-18.53
-17.23
-13.10
-16.65
-12.68
-20.76
-15.38
-12.36

-24.47
-29.06

-6.15
-14.37
-16.23

-7.80
-16.20
-11.21

-7.51
-10.34
-12.60
-15.49
-12.66
20.66
-17.49
-15.98

-8.01

-1.32
-18.05
-11.69
-14.15
-13.69
-12.10

-6.40
-20.24

-18.12
-14.07
-17.73
-13.56
-22.37
-15.83
-12.00

0.14
0.67
0.89
1.38
1.50
1.18
0.65
0.56
0.15
0.27
0.32
-0.52
-0.19
0.66
0.28
0.51
1.15
0.45
1.06
0.15
0.86
-0.04
-0.26
-0.23
-1.52
-0.16
-1.23
-0.80
0.46
-0.54
2.95
0.08

0.04
0.42
1.05
1.05
1.00
1.17
0.24
0.49
0.48
0.23
0.17
-0.51
-0.01
0.18
0.19
0.49
0.83
0.54
0.33
0.10
0.36
-0.26
-0.81
-0.44
-2.32
-0.99
-1.94
-1.52
-0.06
-1.03
1.62
-0.88

-0.32

0.04
-1.16
-0.71

0.03
-1.00
-6.46
-4.05
-2.52
-4.08
-4.66
-3.37
-2.57
-3.27
-2.31
-2.13
-2.45
-1.26
-3.58
-1.06
-0.77
-1.21
-0.68
-0.15

0.28
-0.62
-0.93
-0.93
-1.46
-2.08

1.07

0.50

-0.20
-0.46
-0.20
-0.21
-0.22
-0.24
-0.94
-0.45
-0.35
-0.69
-1.02
-0.73
-0.27
-0.26
-0.22
-0.24
-0.44
-0.38
-0.03
-0.27
-0.31
-0.46
-0.51
-0.74

0.28
-0.25
-0.35
-0.30
-0.29
-0.49

0.61
-0.63

0.78
0.69
0.34
0.32
0.00
0.56
-0.46
-0.45
-0.53
-0.39
0.01
0.10
-0.29
0.09
0.28
-0.23
0.21
-0.12
-0.04
0.69
0.94
0.60
0.06
-0.11
-0.17
0.35
-0.27
0.20
0.36
0.30
1.42
-0.15

1.37
1.24
-0.09
071
0.31
0.14
-0.42
-0.64
-0.88
-0.60
-0.15
0.21
-0.06
0.19
0.34
0.21
0.18
0.12
-0.04
1.32
1.63
1.48
0.80
-0.29
1.16
1.02
0.62
0.88
0.84
1.34
1.96
-0.44

-0.57
-0.52
-0.16
-0.23
-0.59

0.03
-0.40
-0.28
-0.08
-0.28
-0.06
-0.53
-0.55
-0.38
-0.17
-0.45

0.38
-0.01
-0.20

0.34

0.64

0.24
-0.11
-0.02
-0.54

0.13
-0.36
-0.21
-0.04
-0.27

1.52
-0.08
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60_Ethyne-AcOH_OH-pi 203 -21.09 -2352 2084 -21.84 2130  -2127  -21.49 -0.72 -3.15 047 147 -0.93 2091  -113
61_Pentane-AcOH 121 1222 1234 41414 1243 1239 <1202 -1219 -0.03 -0.16 196 024 021 016  0.00
62_Pentane-AcNH2 -14.7 -14.02 -1459 732 1502 1480  -1499 1478 0.77 0.20 254 023 001 2021 0.00
63_Benzene-AcOH -15.9 -16.19 -16.48 724 1598 1588 -1497  -1643 -0.29 -0.57 133 -0.08 0.02 094  -052
64_Peptide-Ethene 125 -11.72 -12.24 1314 -12.84 1223 <1205 -1228 0.83 031 059 -0.30 031 050 027
65_Pyridine-Ethyne 167 -16.36 -17.40 1736 -18.58 1673 -1720  -16.69 0.34 -0.70 067  -18  -0.03 2050 001
66_MeNH2-Pyridine -16.6 -14.43 -15.49 41707 -16.74 1565  -1574  -16.08 217 111 047  -013 0.94 08 052
MD 0.29 -0.79 126 -0.92 013 039  -0.07
MAD 071 1.21 1.38 0.96 0.41 063 037
RMSD 0.96 1.76 1.88 1.51 057 077 053
MAX 2.97 7.32 6.44 5.77 2.69 196 219

BS1: 6-311++G(2d,p) ; BS2: 6311++G(3df,3pd); BS3: Def2QZVP; BS4: aug-cc-pVTZ
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Table S7 AEgg72-pep - AEccspmyicas in KJ mol ™ for the B972-PFD/6-311++G(2d,p) methods for the S66x8 data set

2 S7 B972-PFD/6-311++G(2d,p) 5 CCSD(T)/CBS ¥R T S66x8 AR LB ¥

S66x8 data set Ref*® AE B972-PFD/6-311++G(2d,p) AEgg72.prd - AEccspmicas

0.90 0.95 1.00 1.05 1.10 1.25 1.50 2.00 0.90 0.95 1.00 1.05 1.10 1.25 1.50 2.00 0.90 0.95 1.00 1.05 1.10 1.25 1.50 2.00
01_Water-Water 191 204 204  -197  -186  -144 882  -364 188 203 206 202  -195  -159  -102  -4.39 026 010 01 -04 08 -15 -13 07
02_Water-MeOH -21.7 -23.2 -23.3 -22.5 -21.2 -16.5 -9.98 -3.98 -21.1 -22.7 -23.0 -22.4 -21.5 -17.6 -11.1 -4.56 0.60 0.46 0.25 0.05 -0.3 -1.1 -1.1 -0.5
03_Water-MeNH2 -27.1 -28.7 -28.7 -27.8 -26.2 -20.5 -12.4 -4.77 -28.4 -29.7 -29.6 -28.5 -26.9 -21.6 -13.4 -5.31 -1.2 -1.0 -0.8 -0.7 -0.6 -1.0 -0.9 -0.5
04_Water-Peptide -31.9 -33.7 -33.7 -32.8 -31.2 -25.0 -16.0 -6.01 -31.5 -33.2 -33.4 -32.5 -31.1 -26.0 -17.3 -6.74 0.39 0.44 0.36 0.22 0.05 -0.9 -1.2 -0.7
05_MeOH-MeOH -22.0 -23.8 -24.0 -23.3 -22.1 -17.3 -10.5 -4.22 -21.3 -23.1 -235 -23.0 -22.1 -18.2 -115 -4.73 0.71 0.63 0.48 0.28 -0.0 -0.9 -1.0 -0.5
06_MeOH-MeNH2 -29.1 -31.2 -315 -30.6 -29.1 -23.0 -14.0 -5.33 -30.1 -32.0 -32.2 -31.3 -29.7 -24.0 -15.0 -5.90 -0.9 -0.8 -0.7 -0.6 -0.6 -1.0 -1.0 -0.5
07_MeOH-Peptide -31.9 -34.0 -34.3 -335 -32.0 -25.8 -15.2 -4.59 -31.9 -33.8 -34.1 -33.2 -31.8 -26.4 -16.2 -5.02 -0.0 0.17 0.29 0.31 0.25 -0.5 -0.9 -0.4
08_MeOH-Water -19.1 -20.7 -20.9 -20.2 -19.1 -15.0 -9.20 -3.79 -18.4 -20.1 -20.5 -20.1 -19.5 -16.1 -10.4 -4.44 0.78 0.59 0.36 0.11 -0.3 -1.1 -1.2 -0.6
09_MeNH2-MeOH -11.7 -12.7 -12.7 -12.1 -11.2 -8.27 -4.60 -1.64 -10.8 -12.2 -12.7 -12.5 -11.8 -9.08 -5.27 -1.88 0.94 0.46 -0.0 -0.3 -0.6 -0.8 -0.6 -0.2
10_MeNH2-MeNH2 -15.4 -17.1 -17.3 -16.7 -15.7 -11.6 -5.47 -1.62 -12.7 -15.0 -15.9 -15.9 -15.3 -11.9 -5.98 -1.76 270 2.06 1.43 0.83 0.38 -0.2 -05 -0.1
11_MeNH2-Peptide -20.7 -22.4 -22.6 -21.9 -20.6 -13.4 -5.86 -1.90 -17.6 -20.1 -21.0 -20.9 -20.1 -13.8 -6.53 -2.09 3.05 2.28 1.53 0.95 0.50 -0.4 -0.6 -0.1
12_MeNH2-Water -28.2 -30.1 -30.3 -29.4 -27.8 -21.8 -13.1 -5.00 -28.6 -30.6 -30.7 -29.9 -28.4 -22.9 -14.2 -5.56 -0.4 -04 -0.4 -0.5 -0.5 -1.0 -1.0 -0.5
13_Peptide-MeOH -23.7 -25.5 -25.8 -25.2 -24.0 -19.2 -12.3 -5.45 -21.8 -23.9 -245 -24.3 -23.6 -19.8 -13.3 -6.02 1.85 1.58 1.30 0.91 0.38 -0.6 -0.9 -0.5
14_Peptide-MeNH2 -28.5 -30.7 -31.1 -30.5 -29.1 -23.4 -14.8 -6.23 -28.2 -30.4 -30.9 -30.3 -29.1 -24.0 -15.6 -6.74 0.26 0.26 0.21 0.17 -0.0 -0.5 -0.7 -0.5
15_Peptide-Peptide -335 -35.6 -36.0 -35.3 -33.8 -27.8 -18.4 -7.42 -32.7 -34.8 -35.3 -34.6 -335 -28.3 -19.3 -7.95 0.77 0.84 0.77 0.65 0.33 -0.5 -0.9 -0.5
16_Peptide-Water -19.6 -21.1 -21.4 -20.8 -19.8 -15.8 -10.2 -4.74 -17.9 -19.8 -20.3 -20.3 -19.8 -16.7 -11.4 -5.44 1.65 1.34 1.04 0.47 -0.0 -0.8 -1.2 -0.7
17_Uracil-Uracil_BP -65.6 -70.7 -71.8 -70.5 -67.6 -55.0 -34.9 -13.9 -66.0 -70.0 -70.6 -68.9 -65.9 -54.4 -35.7 -14.7 -0.3 0.62 1.26 1.61 171 0.59 -0.7 -0.7
18_Water-Pyridine -26.7 -284 -28.5 -27.7 -26.2 -20.6 -12.6 -4.96 -27.2 -28.5 -28.4 -27.3 -25.8 -20.7 -13.0 -5.27 -0.5 -0.1 0.18 0.35 0.43 -0.1 -04 -0.3
19_MeOH-Pyridine -28.3 -30.5 -30.9 -30.2 -28.7 -22.9 -14.1 -5.57 -29.0 -30.7 -30.7 -29.8 -28.2 -22.8 -145 -5.86 -0.6 -0.1 0.18 0.40 0.51 0.08 -0.3 -0.2
20_AcOH-AcOH -73.0 -78.6 -79.8 -78.3 -75.0 -60.9 -38.5 -15.0 -17.4 -81.6 -81.7 -79.2 -75.3 -60.7 -39.7 -15.9 -4.4 -3.0 -1.8 -0.9 -0.2 0.16 -1.2 -0.9
21_AcNH2-AcNH2 -62.4 -67.0 -68.0 -66.6 -63.8 -51.9 -334 -125 -61.6 -65.6 -66.2 -64.7 -62.0 -51.6 -34.1 -13.1 0.82 1.45 1.80 1.95 1.85 0.28 -0.7 -0.6
22_AcOH-Uracil -74.9 -80.2 -81.5 -80.1 -77.0 -63.3 -41.2 -17.3 -76.9 -81.1 -81.5 -79.5 -76.0 -62.7 -42.1 -18.1 -2.0 -0.9 0.00 0.64 0.99 0.62 -0.8 -0.8
23_AcNH2-Uracil -74.0 -79.0 -80.2 -79.0 -76.2 -63.6 -42.8 -19.4 -74.3 -785 -79.2 -17.7 -74.8 -63.2 -43.6 -20.3 -0.2 0.50 1.05 1.33 1.40 0.41 -0.8 -0.8
24_Benzene-Benzene_pi-pi -0.94 -8.66 -11.4 -11.7 -10.7 -6.43 -2.04 -0.26 2.80 -7.41 -11.4 -12.3 -11.6 -7.36 -2.68 -0.38 3.74 1.25 -0.0 -0.5 -0.8 -0.9 -0.6 -0.1
25_Pyridine-Pyridine_pi-pi -5.53 -13.2 -16.0 -16.1 -14.9 -9.86 -4.02 -0.99 -0.63 -11.3 -15.7 -16.6 -15.9 -11.0 -4.90 -1.17 4.90 1.92 0.27 -0.5 -1.0 -1.2 -0.8 -0.1
26_Uracil-Uracil_pi-pi -32.8 -39.7 -41.0 -39.4 -36.3 -25.4 -12.9 -4.15 -30.6 -40.3 -43.3 -42.5 -39.9 -29.4 -15.9 -5.06 224 -05 -2.2 -3.1 -3.6 -4.0 -3.0 -0.9
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27_Benzene-Pyridine_pi-pi
28_Benzene-Uracil_pi-pi
29_Pyridine-Uracil_pi-pi
30_Benzene-Ethene
31_Uracil-Ethene
32_Uracil-Ethyne
33_Pyridine-Ethene
34_Pentane-Pentane
35_Neopentane-Pentane
36_Neopentane-Neopentane
37_Cyclopentane-Neopentane
38_Cyclopentane-Cyclopentan
39_Benzene-Cyclopentane
40_Benzene-Neopentane
41_Uracil-Pentane
42_Uracil-Cyclopentane
43_Uracil-Neopentane
44_Ethene-Pentane
45_Ethyne-Pentane
46_Peptide-Pentane
47_Benzene-Benzene_TS
48_Pyridine-Pyridine_TS
49_Benzene-Pyridine_TS
50_Benzene-Ethyne_CH-pi
51_Ethyne-Ethyne_TS
52_Benzene-AcOH_OH-pi
53_Benzene-AcNH2_NH-pi
54_Benzene-Water_OH-pi
55_Benzene-MeOH_OH-pi
56_Benzene-MeNH2_NH-pi
57_Benzene-Peptide_NH-pi

58_Pyridine-Pyridine_CH-N

-3.03
-147
-15.6
-1.08
-10.7
-116
-3.70
-11.9
775
-6.08
-6.72
-9.36
-9.02
779
-16.0
127
-12.0
-6.93
-4.74
-15.6
-6.87
-105
-8.73
-7.82
-5.05
-16.6
-15.8
117
-14.4
-105
-15.6
117

-11.2
-21.8
-25.8
-4.71
-135
-14.9
-6.79
-15.1
-10.4
-7.26
-9.41
-11.8
-135
-11.1
-19.6
-16.6
-15.0
-8.25
-6.82
-17.5
-10.7
-13.8
-12.7
-11.0
-6.15
-19.1
-17.8
-13.4
-16.9
-12.9
-20.7
-15.9

-14.1
-23.8
-28.5
-5.91
-14.1
-15.6
-1.79
-15.7
-10.9
-7.41
-10.0
-12.5
-14.9
-12.1
-20.2
-17.2
-15.4
-8.32
-7.32
-17.7
-11.9
-14.7
-13.9
-11.9
-6.37
-19.6
-18.2
-13.6
-17.5
-135
-22.0
-17.3

142
-23.2
275
-5.86
-135
-15.0
-7.66
-15.1
-10.3
-7.05
-9.73
-11.9
-145
117
-19.2
-16.4
-146
-7.79
-7.01
-16.9
117
-14.4
-136
-116
-6.12
-19.0
-176
-13.1
-17.0
-13.0
215
-16.2

-13.0
-21.2
-24.9
-5.26
-12.3
-13.7
-6.98
-13.8
-9.43
-6.43
-8.95
-10.8
-13.2
-10.7
-17.0
-14.8
-131
-7.00
-6.36
-15.6
-10.9
-13.4
-12.6
-10.7
-5.63
-17.7
-16.6
-12.1
-15.9
-11.9
-20.0
-14.4

-8.24
-13.7
-16.1
-2.88
-8.33
-9.31
-4.30
-9.35
-6.26
-4.38
-6.14
-7.17
-8.64
-7.13
-10.2
-9.60
-8.56
-4.56
-4.09
-11.0
-7.39
-9.59
-8.78
-7.47
-3.90
-13.0
-12.4
-8.79
-11.7
-8.16
-14.2

-9.13

-3.02
571
-7.43
073
-3.90
-4.36
-153
-4.39
2.92
211
-2.95
-3.31
-3.74
-3.20
-4.08
-4.26
-3.85
-2.06
176
-4.97
-3.46
-4.93
-4.39
372
-1.93
711
-6.88
-4.84
-6.39
-3.93
-7.54
-4.23

-0.61
-1.05
-2.23

0.04
-1.06
-1.14
-0.19
-1.13
-0.77
-0.56
-0.79
-0.85
-0.79
-0.78
-0.89
-1.03
-0.96
-0.50
-0.41
-1.20
-0.94
-1.55
-1.39
-1.13
-0.56
-2.32
-2.01
-1.74
-2.16
-1.09
-2.59
-1.15

-9.75
-8.62

2.38
-6.74
-7.24

0.17
-7.57
-4.69
-4.94
-4.06
-6.23
-7.36
-6.78
-12.5
-9.79
-9.50
-3.89
-2.68
-12.2
-4.56
-7.36
-6.57
-6.32
-4.94
-17.4
-15.1
-12.4
-14.0
-8.45
-13.8
-6.07

-9.54
-19.8
228
-2.76
112
-12.3
-4.48
-13.1
-9.00
-6.82
-8.20
-10.4
-13.2
-10.9
-18.0
-15.4
-13.8
-6.57
5.77
-15.8
9.75
-12.0
-118
-10.6
-6.23
204
-17.7
-145
-17.2
-118
-20.3
-115
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-13.8
-235
-27.6
-4.81
-12.8
-14.2
-6.40
-15.2
-10.4
-7.36
-9.79
-12.3
-15.3
-12.2
-19.7
-17.1
-15.1
-7.53
-6.90
-17.0
-11.6
-13.8
-13.8
-12.1
-6.61
-21.2
-18.4
-14.9
-18.3
-13.0
-22.5
-14.4

-14.7
238
278
5.23
-12.9
-143
-6.82
-155
-105
-7.24
-9.96
124
-153
-12.0
-195
-16.9
-14.8
-7.53
6.95
-16.9
-11.8
-14.1
-13.9
122
-6.44
207
-18.1
-145
-18.1
-13.0
224

-14.3

-13.9
-22.3
-25.9
-4.85
-12.3
-13.6
-6.49
-14.7
-9.92
-6.78
-9.50
-11.7
-14.2
-11.1
-17.9
-15.8
-13.7
-7.15
-6.49
-16.1
-11.2
-13.4
-13.2
-115
-6.02
-19.5
-17.2
-13.6
-17.2
-12.3
-21.1

-13.1

-9.33
-15.4
-17.9
-2.85
-8.91
-9.87
-4.31
-11.0
-7.24
-4.98
-7.07
-8.62
-9.79
-7.78
-12.0
-11.2
-9.75
-5.23
-4.56
-12.4
-8.03
-10.1
-9.62
-8.37
-4.35
-14.7
-13.3
-10.2
-132
-8.91
-15.7
-8.74

377
711
-8.74
-0.88
-4.56
-5.02
-1.80
573
-3.64
-2.51
-3.68
-4.39
-4.69
-3.85
-5.31
-5.56
-4.77
-2.64
-2.18
-6.32
-4.10
-5.69
-5.15
-4.44
-2.26
-8.37
-7.66
-5.86
-7.66
-4.64
-8.79
-4.27

-0.75
-1.34
-2.51

0.04
-1.26
-1.30
-0.25
-1.46
-0.92
-0.63
-0.96
-1.09
-1.00
-0.92
-1.13
-1.34
-1.17
-0.63
-0.50
-1.51
-1.09
-1.76
-1.59
-1.34
-0.63
-2.72
-2.26
-2.09
-2.59
-1.26
-2.97
-1.13

467
5.02
7.03
3.47
4.00
4.45
3.87
438
3.06
115
2,67
3.13
1.66
1.02
3.46
2.97
250
3.04
2,07
3.44
231
3.20
2.16
1.50
0.11
-0.8
0.74

0.39
2.06
182
5.67

172
1.99
2.98
1.95
2.33
2.61
231
197
143
0.44
121
1.47
0.33
0.23
1.60
1.20
117
1.68
1.05
1.78
1.04
179
0.84
0.40
-0.0
-1.2
0.15
-1.0
-0.3
112
0.40
4.47

0.21
0.31
0.85
110
125
141
1.38
0.52
0.46
0.05
0.27
0.24
-0.4

0.46
0.13
0.33
0.79
0.41
0.73
0.32
0.93
0.10
-0.1
-0.2
-15
-0.2

-1.2

0.46
-0.4
291

-0.5
-0.5
-0.2
0.63
0.57
0.67
0.84

0.26
0.07
-0.0
-0.1
0.35

05
0.3
16
-0.4
14
11
0.00
-0.9
1.95

-0.8
-1.1
-1.0
0.40
0.08
0.17
0.49

-1.0
-1.6
-17
0.04

-11
-0.6
-0.4

-1.4

-14
-15
-0.7
-1.4

0.38

-0.7

-0.1
-0.2
-0.2
0.00

0.02



59_Ethyne-Water_CH-O 105 -11.7  -119  -115  -108 829  -489  -1.92 983  -113  -119  -118  -114 916  -569  -2.26 069 041 00 03 05 -08 -08 -03
60_Ethyne-AcOH_OH-pi 179 200 203 -196  -183  -136  -741 233 180 205  -210 205  -193  -146  -824  -2.64 01 05 -07 -09 -0 -0 08 03
61_Pentane-AcOH 113 -121 -120  -114  -105 748 -328  -0.70 103 -11.9  -124  -121 115 891  -439  -0.92 092 017 03 07 -10 14 11 -02
62_Pentane-AcNH2 131 -146  -146  -139  -127 885  -436  -114 <109 -134 <142 -139 131 996  -544  -142 223 118 044 00 -04 11 10  -02
63_Benzene-AcOH 114  -150  -159  -152  -139 936  -427  -110 933 -144 162  -161  -151  -106  -523  -1.30 211 059 -03 -08 11 13  -09  -02
64_Peptide-Ethene 108 -123  -125  -11.9  -110 777 -367  -0.79 874  -11.1  -118  -11.7  -110 841  -435  -0.92 213 121 062 023 -00 -06 -06 -0.1
65_Pyridine-Ethyne 147  -163  -166  -162  -153  -11.9  -699  -258 147 -160  -163  -160  -153  -120  -724  -2.68 002 029 033 020 008 01 -02 -01
66_MeNH2-Pyridine -144  -162  -165  -161  -151  -113  -629  -2.07 106 -133  -145 147  -142  -113  -678  -2.30 379 291 208 138 087 001 04 -02
MD 172 084 029 00 03 -08 -08 -03
MAD 209 113 067 063 071 092 088 033
RMSD 264 146 092 084 092 109 096 042
MAX 703 448 293 314 364 406 301 092

Ref®: Rezac, J.; Riley, K. E.; Hobza, P. J. Chem. Theory Comput. 2011, 7, 2427. doi:10.1021/ct2002946
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Part2 SAM foEUR: IEAR Y Sk Bk

SAM fEU#% IE (Spherical Atom Model), t#5% PFD (Petersson-Frisch Dispersion)
REIE ', T Petersson, Frisch Z545 & APF i2 B {/E N APF-PFD FrifE 532 I A\ 2]
Gaussian 09 1 Gaussian 16 F£/5H oY, "BHIFEAF IR T

I BB S T 2 AT ¥ London i/ F gl i o (1) 2 B I s

j:CG, AB+C8, AB+C10, AB | (1)

6 8 10
RAB RAB RAB

V(Rag

SAM BEAY5E LT — Ml I 3 s HOR IR S 1 X 2 B B e, IFS5 A
()T =TT ARG EEAE R . SAM $iliik 1 A4S R RS S5t BRI b 5 2 18] B AH B
ER, BREREIRFEEERNTCTT N, AN roa M rsge HIL AR JR
TIA] HL AT e (2) AR

C
V(Rag )= 2 A e
{RiB_(rs,A_H’S,B) } (2)

x {1 - RLKB {rSyArSVB-(rS’A-rS]B)Z} +O(Rp) }

T (2R M5 I L3N T 55— B BN £ S48 JEBUHE R (2)
IR E X SAM HL#, 5 R (3):
C6,AB (3)

o
{Ris _(rs,A +rs,B) }

Z R /RS IE JG SAM B BER 8 N (4) & (B) 3K -
0 RAB S Rd,AB
SAM _ C
v (RAB)_ ; G‘ABZ 3 f(RAB)xg(RAB) Rag > Rias (4)
|:RAB N Rs,ABJ

SAM 5B EFXFH] Cong REL fMFLIEE Rsag FFHJE ¥42 Ryap =M &
FHOG, B 2T R L 5 FLAT (1PS) AR A 28 (o) LA S 2D & ] T S ECR I e 31X = A
.

SAM i FHl 2256 0 BB v 2 3 LR A 307 20, ABE 20 ) e S/ D Bexs

S19

\/ SAM (RAB):




BRI R AR S 100 FE EAE RS, RIE(5).
Edisp = Z VSAM (RAB) (5)

A>B

TARIXFR T A A 7 F& S AR EHEURUN,, AFAE—E R 2, {Hi2BE % T 45 Post
SCF i+ & it H &1 .

Part 3 Definition of MD, MAD and RMSD:

n
1
MD = —Z(A E — AE.«)
nsys

n
1
MAD = —ZlA E — AE.q
nsys

1 S 2
RMSD = —Z(A E — AE.)
n Sys

S20



