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Test Set Solvent Method

Explicit Aqueous Environment 
B3LYP-D3M(BJ)/aug-cc-pVDZ Interaction Energies (kcal/mol)             

w/ Counterpoise Correction
Gas C-PCM Water W - G

Aniline-Bz -2.465 -2.26 0.20
Anisole-Bz -2.940 -2.49 0.45

Benzene-Bz -2.821 -2.42 0.40
Nitrobenzene-Bz -3.639 -2.69 0.95

Phenol-Bz -2.738 -2.39 0.35
Pyridine-Bz -2.469 -1.91 0.56

Pyridinium-Bz -9.010 -2.70 6.31
Toluene-Bz -2.734 -2.39 0.34

Implicit Aqueous Environment 
(F-I)SAPT0/jun-cc-pVDZ Interaction Energies (kcal/mol)

Gas (H2O)28 28W - G (H2O)50 50W - G
Aniline-Bz -2.466 -2.604 -0.138 -2.683 -0.217
Anisole-Bz -2.701 -2.805 -0.104 -2.833 -0.132

Benzene-Bz -2.838 -2.976 -0.138 -3.064 -0.226
Nitrobenzene-Bz -3.888 -3.933 -0.045 -3.972 -0.084

Phenol-Bz -2.756 -2.726 -0.030 -2.752 -0.004
Pyridine-Bz -2.662 -3.131 -0.469 -3.341 -0.679

Pyridinium-Bz -8.972 -6.859 2.113 -5.684 3.288
Toluene-Bz -2.739 -2.944 -0.205 -2.998 -0.259

Conclusions
Solute-Solute IE (kcal/mol) Convergence wrt Environment “Size” 

Gas (SAPT0) (H2O)28 (ISAPT0) (H2O)50 (ISAPT0) C-PCM (+ method 𝝙)
-2.466 -2.604 -2.683 -2.259
-2.701 -2.805 -2.833 -2.729
-2.838 -2.976 -3.064 -2.403
-3.888 -3.933 -3.972 -2.441
-2.756 -2.726 -2.752 -2.372
-2.662 -3.131 -3.341 -1.717
-8.972 -6.859 -5.684 -2.740
-2.739 -2.944 -2.998 -2.385
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Objectives
Quantify the B3LYP gas phase interaction energy between two molecules
Quantify the C-PCM B3LYP/aDZ interaction energy between two molecules
Analyze the influence of an implicit aqueous environment on interaction energy between two molecules
Determine the utility of C-PCM as a solvent environment

Structure Preparation1 in Psi4
Optimization Enforced Cs symmetry @ T-shaped Bz2 Geometry
Method2-4 B3LYP-D3M(BJ)/aug-cc-pVDZ
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Adapted from Fig. 1.a of Ref. 5


