Heteroaromatic n-stacking Energy Landscapes
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Figure S1. Comparison of stacked energies of the benzene dimer at various distances at the complete basis set limit (CBS) of HF,
MP2 and CCSD(T) with ®Bg7XD/cc-pVTZ. CCSD(T)/CBS results were obtained through extrapolation from MP2/CBS. All ob-
served deviations in the attractive regime between CCSD(T)/CBS and ®Bg7XD/cc-pVTZ are below 0.5 kcal/mol.



Table S1. Comparison of stacked energies of the benzene dimer at various distances at the complete basis set limit (CBS)
of HF, MP2 and CCSD(T) with ®Bg7XD/cc-pVTZ. CCSD(T)/CBS results were obtained through extrapolation from
MP2/CBS. Energies are given in kcal/mol. All observed deviations in the attractive regime between CCSD(T)/CBS and
®Bg7XD/cc-pVTZ are below o.5 kcal/mol.

dz (A) 31 3.2 33 34 35 3.6 3.7 3.8 3.9
HF/CBS 22.99 17.77 13.78 10.74 8.42 6.66 5.27 4.23 3.42
MP2/CBS 2.08 -0.25 -1.78 -2.69 -3.17 -3.36 -3.41 -3.31 -3.12
CCSD(T)/CBS 5.96 3.15 1.20 -0.08 -0.88 -1.35 -1.65 -1.77 -1.77
®B97XD/cc-pVTZ 6.68 3.40 1.08 -0.40 -1.30 -1.83 -2.13 -2.19 -2.14
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Figure S2. Comparison of parallel-displaced energy surfaces for the benzene dimer at the CCSD(T)/cc-pVTZ (left) and
wBg7XD/cc-pVTZ (right) levels of theory. Energies are given in kcal/mol.



Table S1. Minimum interaction energies with benzene and dipole moments calculated at ®Bg7XD/cc-pVTZ level of theo-

ry for the investigated heterocyclic systems.

5-Membered Minimum| Dipole Moment 6-Memberd Minimum | Dipole Moment
Energy [Debye] Energy [Debye]
[kcal/mol] [kcal/mol]
Furan -3.34 0.56 Benzene -3.56 0.00
Thiophene -3.52 0.55 Pyridine -4.07 2.21
Thiazole -3.86 1.54 Pyridazine -4.93 416
Isothiazole -4.06 2.44 Pyrimidine -4.72 2.31
Oxazole -3.80 157 Pyrazine -4.49 0.00
Isoxazole -4.05 2.93 S-Triazine -4.51 0.00
1,3,4-Thiadiazole -4.47 3.31




Table S2. Positions of the stacked and parallel-displaced minima for all investigated sytems. These positions are used in
the definition of the X’ axis as outlined in Figure 2. The slope of the X’ axis is also given for all systems.

Heterocycle dZ stacked [A] dX parallel- dZ parallel- dX’ Slope
displaced [A] displaced [A]

Benzene 3.80 1.60 3.46 -0.21
Pyridine 3.70 1.50 3.37 -0.22
Pridazine 3.70 1.40 3.36 -0.24
Pyrimidine 3.70 1.40 3.36 -0.24
Pyrazine 3.70 1.50 3.36 -0.23
s-Triazine 3.60 1.30 3.27 -0.25
Furan 3.70 1.50 3.36 -0.23
Thiophene 3.80 1.60 3.46 -0.21
Thiazole 3.80 1.50 3.47 -0.22
Isothiazole 3.80 1.50 3.46 -0.23
Oxazole 3.70 1.30 3.36 -0.21
Isoxazole 3.70 1.30 3.36 -0.21
1,3,4-Thiadiazole 3.70 1.30 3.37 -0.21




