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Table S1. MP2 and CCSD association energies AE (kcal/mol) for the benzene/TCNE complex in

the ground state using SCS, SOS and F12 approaches.*”

Method AE
MP2/cc-pVTZ -14.10
SCS-MP2/ cc-pVTZ -10.17
SOS-MP2/cc-pVTZ -8.20
SOS-MP2/cc-pVTZ optim. geom. -8.99
MP2-F12/cc-pVDZ-F12 -14.15
SCS-MP2-F12/cc-pvVDZ-F12 -9.97
SOS-MP2-F12/cc-pVDZ-F12 -7.88
CCSD/cc-pVTZ -6.38
CCSD(T)/cc-pVTZ -8.82
CCSD(F12)/cc-pVDZ-F12 -6.18
CCSD(F12*)/cc-pVDZ-F12 -6.18
CCSD(F12*)(T)/cc-pVDZ-F12 -8.56

& For the definition of methods and basis sets see the main text.
® If not stated differently, the MP2/cc-pVTZ geometry is used.
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Table S2. MP2 and CCSD association energies AE (kcal/mol?) for the naphtalene/TCNE complex

in the ground state using the SCS, SOS and F12 approaches.*

Method AE
MP2/cc-pVTZ’ -18.15
SCS-MP2/cc-pVTZ’ -12.69
SOS-MP2/cc-pVTZ’ -9.95
SOS-MP2/cc-pVTZ’ optimized -11.10
MP2-F12/cc-pVDZ-F12 -18.19
SCS-MP2-F12/cc-pVDZ-F12 -12.32
SOS-MP2-F12/cc-pVDZ-F12 -9.38

% For the definition of methods and basis sets see the main text.
® If not stated differently, the MP2/cc-pVTZ’ geometry is used.
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Table S3. MP2 and CCSD association energies AE (kcal/mol) for the perpendicular complex

anthracene/TCNE in the ground state using the SCS, SOS and F12 approaches.*”

Method AE
MP2/cc-pVTZ’ -25.84
SCS-MP2/cc-pVTZ’ -15.61
SOS-MP2/cc-pVTZ’ -10.49
SOS-MP2/cc-pVTZ’ optimized -13.47
MP2-F12/cc-pVDZ-F12 -26.09
SCS-MP2-F12//cc-pVDZ-F12 -15.25
SOS-MP2-F12/cc-pVDZ-F12 -9.83

% For the definition of methods and basis sets see the main text.
® If not stated differently, the MP2/cc-pVTZ’ geometry is used.
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Table S4. Vertical excitation energies AEex. (€V) in the benzene/TCNE complex, oscillator
strengths and charge transfer (q(CT) in e units) using the ADC(2) method and the cc-pVTZ basis

computed for two excited states per irreducible representation.

State AEoe £ q(CT)
1'A; 3.229 0.000 0.953
2'A; 3.283 0.086 0.934
1'B, 4.852 0.322 0.044
1'B; 5.276 0.001 0.088
2'B, 5.501 0.000 0.035
2'B; 5.812 0.000 0.158
2'A, 5.910 0.000 0.025
3'A; 6.130 0.003 0.032
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Table S5. Vertical excitation energies AEq (€V) in the naphthalene/TCNE complex, oscillator
strengths and charge transfer (q(CT) in e units) using the ADC(2) method and the cc-pVTZ’

basis.

State AEexc f q(CT)
2'A 2.149 0.008 0.959
3'A 2.958 0.072 0.932
4'A 4.077 0.028 0.896
5'A 4.397 0.004 0.075
6'A 4.635 0.036 0.160
7*A 4.759 0.178 0.197
8'A 5.191 0.086 0.631
9'A 5.367 0.009 0.930
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Table S6. Vertical excitation energies AEe: (€V) in the perpendicular anthracene/TCNE
complex, oscillator strengths and charge transfer (q(CT) in e units) using the ADC(2) method

and the cc-pVTZ’ basis computed for two excited states per irreducible representation.

State AEexc f q(CT)
2'A; 2.113 0.180 0.787
1'A; 3.028 0.000 0.862
1'B, 3.200 0.043 0.837
1'B, 3.485 0.029 0.138
2'B; 3.952 0.023 0.089
3'A; 4.390 0.039 0.790
2'B; 4.435 0.181 0.511
2'A, 4,537 0.000 0.062
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Table S7. Vertical excitation energies AEe (eV) in the parallel anthracene/TCNE complex,
oscillator strengths and charge transfer (q(CT) in e) using the ADC(2) method and the cc-pVTZ’

basis computed for two excited states per irreducible representation.

State AEexc f q(CT)
1'A, 1.396 0.000 0.962
2'Ay 2.741 0.055 0.944
1'B, 3.098 0.000 0.946
2'B, 3.533 0.062 0.019
1'B, 3.865 0.002 0.043
2'A, 4.189 0.000 0.909
2'B; 4.353 0.027 0.618
3'A; 5.544 0.002 0.060
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Cartesian coordinates (A) for the benzene/TCNE complex using the SOS-MP2/cc-pVTZ method.
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Cartesian coordinates (A) for the naphtalene/TCNE complex using the SOS-MP2/cc-pVTZ’

method.
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Cartesian coordinates (A) for the anthracene/TCNE (perp.) complex using the SOS-MP2/cc-
pVTZ’ method.
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Cartesian coordinates (A) for the anthracene/TCNE (parallel) complex using the SOS-MP2/cc-

pVTZ’ method. Used the same coordinates twice for para and perp.
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