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configurations of benzene dimer and monomer benzene (in Hartree).

Benzene S T PD
HF cc-pVDZ -230.7223 -461.4403 -461.4441 -461.4408
cc-pVTZ -230.7798 -461.5547 -461.5586 -461.5552
cc-pVQZ -230.7941 -461.5830 -461.5869 -461.5834
OS-Corr  cc-pVDZ  -0.5765 -1.1575 -1.1561 -1.1581
cc-pVTZ -0.7119 -1.4294 -1.4275 -1.4302
cc-pvVQZ  -0.7628 -1.5312 -1.5293 -1.5320
X3LYP  ccpVQZ -232.1274 -464.2517 -464.2549 -464.2524

SI 2. Relative HF and X3LYP (association) energies for different configurations of
benzene dimer without CP correction in (kcal/mol) based on absolute energies in SI 1.

Positive relative energies mean that they are not bound.
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S T PD

HF cc-pVDZ 2.67 0.28 2.32
cc-pVTZ 3.11 0.72 2.83

cc-pVQZ 3.29 0.87 3.06

X3LYP  ccpVQZ 1.89 0.01 1.55

SI 3. Absolute and relative HF, opposite-spin correlation (OS-Corr), and X3LYP energies

of ethylene dimer with D,; symmetry and monomer ethylene.

Ethylene D,4 Dimer Relative E
(Hartree) (Hartree) (kcal/mol)
HF cc-pVDZ -78.03990 -156.0797 0.09
cc-pVTZ -78.0635 -156.1265 0.36
cc-pVQZ -78.0688 -156.1369 0.49
OS-Corr cc-pVDZ -0.2145 -0.4302 a
cc-pVTZ -0.2647 -0.5309 a
cc-pVQZ -0.2828 -0.5673 a
X3LYP cc-pVQZ -78.54419 -157.0886 -0.16

a. Since these correlations enegies are raw opposite-spin correlation energies, appropriate
scaling parameter has to be chosen for relative energies. (See the main text for more

results.)
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SI 4. Absolute and relative HF, opposite-spin correlation (OS-Corr), and X3LYP energies

of stacked Uracil dimer and monomer.

Uracil Stacked dimer Relative E
(Hartree) (Hartree) (kcal/mol)
HF cc-pVDZ -412.5052 -825.0128 -1.51
cc-pVTZ -412.6194 -825.2386 0.11
cc-pVQZ -412.6487 -825.2961 0.81
OS-Corr cc-pVDZ -0.86152 -0.8634 -
cc-pVTZ -1.08665 -1.0881 -
cc-pVQZ -1.17499 -1.1759 -
X3LYP cc-pvVQZ -414.66443 -829.332852 -2.50

SI 5. Absolute and relative HF and opposite-spin correlation (OS-Corr) energies of the

Ceo-Tetraphenylporphyrin dimer and individual monomers.

C60 Porphyrin Complex Relative E
(Hartree) (Hartree) (Hartree) (kcal/mol)
HF cc-pVDZ -2271.9591 -1901.5619 -4173.5125 5.37
cc-pVTZ -2272.4139 -1901.9980 -4174.3982 8.57
OS-Corr  cc-pVDZ -5.3652 -4.6380 -10.0437 -
cc-pVTZ -6.5541 -5.7094 -12.3109 -
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SI 6. The equilibrium geometry for benzene dimer (S).

[Ref: M. O. Sinnokrot and C. D. Sherrill, J. Phys. Chem. A 108, 10200 (2004)]
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SI 7. The equilibrium geometry for benzene dimer (PD)

[Ref: M. O. Sinnokrot and C. D. Sherrill, J. Phys. Chem. A 108, 10200 (2004)]
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SI 8. The equilibrium geometry for benzene dimer (T).

[Ref: M. O. Sinnokrot and C. D. Sherrill, J. Phys. Chem. A 108, 10200 (2004)]

TN oD aomoaomaoImo

1.391500000000
2.471500000000
0.695750000000
1.235750000000
0.695750000000
1.235750000000
-0.695750000000
-1.235750000000
-0.695750000000
-1.235750000000
-1.391500000000
-2.471500000000
0.000000000000
-0.000000000000
-0.000000000000
0.000000000000
-0.000000000000
-0.000000000000
-0.000000000000
-0.000000000000
-0.000000000000
0.000000000000
0.000000000000
0.000000000000

-0.000000000000
-0.000000000000
1.205074349366
2.140381785453
-1.205074349366
-2.140381785453
1.205074349366
2.140381785453
-1.205074349366
-2.140381785453
-0.000000000000
-0.000000000000
0.000000000000
-1.205074349366
-2.140381785453
0.000000000000
-1.205074349366
-2.140381785453
0.000000000000
0.000000000000
1.205074349366
2.140381785453
1.205074349366
2.140381785453

2.495750000000
2.495750000000
2.495750000000
2.495750000000
2.495750000000
2.495750000000
2.495750000000
2.495750000000
2.495750000000
2.495750000000
2.495750000000
2.495750000000
-1.104250000000
-1.800000000000
-1.260000000000
-0.024250000000
-3.191500000000
-3.731500000000
-3.887250000000
-4.967250000000
-3.191500000000
-3.731500000000
-1.800000000000
-1.260000000000

SI 9. The equilibrium geometry for stacked Uracil dimer.

[Ref: I. Daabkowska, P. Jurecka and P. Hobza, J. Chem. Phys. 122, (2005)]
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SI 10. The equilibrium geometry for Uracil monomer.
[Ref: I. Daabkowska, P. Jurecka and P. Hobza, J. Chem. Phys. 122, (2005)]
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SI 11. The equilibrium geometry for ethylene dimer with D,; symmetry.

[Ref: S. Tsuzuki, K. Honda, T. Uchimaru, M. Mikami and K. Tanabe, J. Am. Chem. Soc.
124, 104 (2002)]
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SI 12. The equilibrium geometry for Cgo-Tetraporphyrin dimer
[RefY. B. Wang and Z. Y. Lin, J. Am. Chem. Soc. 125, 6072 (2003)]
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. The equilibrium geometry for Ceo.
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-1.972457
-2.790729
-3.906651
-1.038271
-4.325882
-5.048954

1.812421
-0.380819
-4.391732

0.219568
-1.406247
-2.346424

1.006820
-0.768581
-1.412380
-1.978975
0.521816
-0.688292
-0.519898
-5.197147

0.940754
-3.775070
-4.155090
-0.046263
0.390175
-2.469103
-0.056013
-1.858325

. The equilibrium geometry for tetraphenylporphyrin.

4.392184
0.275039
-0.285103
-0.633757
-0.080409
0.372620
0.005694
-0.985049
-1.173694
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-1.580743
-4.655062
-4.995935
-5.530721
-4.852409
-3.207838
-1.559613
-4.567373
-3.989831
-4.086030
-3.353659
-2.800427
-1.986868
-1.431430
-0.663012
-0.320810
-4.451539
-5.337808
-4.669429
-5.384995
-6.777020
-7.449094
-6.733238
-1.701691
-2.722935
-2.453385
-1.159256
-0.136535
-0.406687
-4.647156
-3.191690
-0.447860

0.233383
-3.581140
-4.852819
-7.336552
-8.536028
-7.252513
-3.728307
-3.254949
-0.947791

0.875221

0.384704
-3.791843
-3.905012
-3.333286

5.085595
2.449899
1.201821
0.914968
3.391629
-1.766298
-0.631839
-1.110092
-2.044752
-3.469601
-4.008609
-2.931089
-3.035542
-1.952107
-2.119248
-0.871049
0.287501
-1.670220
-2.313452
-2.854632
-2.757203
-2.113196
-1.572828
-4.413700
-5.200904
-6.491533
-7.007730
-6.228058
-4.938969
-4.001231
-5.058333
-3.062058
-0.585367
-2.377563
-3.348600
-3.181376
-2.036541
-1.075634
-4.785770
-7.091950
-8.015225
-6.626858
-4.328243
0.963392
2.283619
3.366620

-0.373389
-1.160489
-1.567104
-2.466066
-1.660802
1.281419
3.395656
-0.681568
0.186793
0.097932
1.124118
1.885978
3.021644
3.727595
4.954093
5.358858
-0.572437
-1.828896
-2.877594
-3.945172
-3.975947
-2.936019
-1.867448
3.508611
4.054481
4.508968
4.424959
3.882343
3.424745
-0.661647
1.337427
5.445180
6.246472
-2.850697
-4.757955
-4.809749
-2.953061
-1.047731
4.130724
4.938916
4.783112
3.809093
2.989525
0.418184
0.077193
0.771132
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-2.509544
-2.120405
-1.319435
-2.039321
-0.752998
-0.884240
0.020162
-2.833780
-0.652640
0.057638
1.449258
-5.686467
2.125988
1.415167
1.938144
3.212913
2.004859
-0.478538
-1.740534
-1.181754
-1.914493
-2.966511
-2.407248

3.262500
2.097860
2.373781
5.387398
1.440137
0.043399
2.001839
6.810391
2.643574
3.181598
3.081997
4.690098
2.441339
1.904329
1.409363
2.363502
3.502926
3.675624
2.710648
3.796746
4.337631
-0.827555
1.162041

1.899355
2.515026
3.596463
2.395683
4.472927
4.375527
5.617821
-0.735674
6.664308
7.736781
7.774606
0.816134
6.735429
5.661504
4.842664
6.758086
8.612537
8.546947
6.630763
3.657982
2.633085
1.603204
2.222999



