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Fig. S1 Radial distribution functions, g(r), for an ensemble of 216 crosslinked terthiophene-fullerene dyads (3T-C60) split into subgroups (A: C60 and
D: 3T) considering geometric centres. Significant structural information is revealed for C60 where a central fullerene is surrounded by 6 other fullerenes
separated by 9.75 A (centre-centre distance, see Figure 1 in main text). Thiophene chains are arranged in various orientations around a central C60
with little structural regularity (upper panel). Likewise, little structural order is seen between individual thiophene chains (lower panel).

2| Journal Name, [year], [vol.],1-{17 This journal is © The Royal Society of Chemistry [year]



Fig. S2 Comparison of minimum structures in either reduced form (after removal of the linker and saturation of open valencies with H-atoms) or full
integral form of entire 3T-C60 units on the example 3T-C60'%%(case 2). a) Side view of minimized pair of 3T-C60 units in full integral form. Redundant
parts that are removed are shown in grey or cyan/white/blue. b) Side view of minimized D/A pair in reduced form in identical orientation to the one used
in Fig. 2 of the main text (upper right panel). ¢) Top view of minimized pair of fully integral 3T-C60 units. The plane of the 3T ring system is slightly
more tilted when compared to the reduced form and the approximate distance to the C60-surface is slightly increased from 3.74 A to410A.d) Top
view of minimized D/A pair in reduced form.
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Fig. S3 BHJ structures reported in Table 1 and Figure 2 of the main text were extracted from the potential energy surface of the MM-description (point
A) and ground state energy calculations as well as structural minimizations were based on QM methods (black curve), hence the reported energy gap
was due to the difference between points A and B in the schematic plot shown above. It is unrealistic to anticipate perfect agreement between MM-
and QM-surfaces of potential energy (hence the differently shaped red and black curves), but for the conclusions drawn here it is important to show
that geometry optimizations based on the MM-description would still have gone into the same direction, hence from point A to point C on the red line
(otherwise we had not observed an intrinsic property of the BHJ but merely been talking about limitations of the force field). In other words, it is essential
to demonstrate that the applied force field has not “trapped” individual D/A complexes in point A following a hypothetical potential as indicated by the
dashed red line above. The resulting offset to the QM-based minimum structure (arrow between points B and C) is qualitatively acceptable as long as
the energy difference AE = Vi< (C) — Vi (A) remains of significant size and negative sign. Such a situation is confirmed here as demonstrated by

the average AE over all 13 structures with partial contributions summarized in the table above.
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Table S1 Transition dipole moments in a.u. for the selected D/A pair 3T-C60'° in bulk conformation (above the bar values) and in relaxed conformation
(below the bar values).

HOMO LUMO LUMO+1 LUMO+2 LUMO+3 LUMO+4 LUMO+5 LUMO+6 LUMO+7 LUMO+8

LUMO 0-669/9,.087
LUMO+1  %2V%.073 %7209
LUMO+2  92%f4763 0155060 0468/ 012

LUMO+3 009333 302557 2626/5 476 24195 420
LUMO+4  021%035s 32103435 1.868/3 493 2724 858 0.70%/5.036
LUMO+5 9277334 1044450 3440/ 656 2846/3 447 0225/ 057 0717/, 011
LUMO+6 334842900 025184 0252131 01750339 0472333 0311/ 137 0883/ 743
LUMO+7  9%%%032  15%%.043 0-779/0.049 1.263/ 067 0713/ 002 1807/ 011 1.093/6.008 0172/0.149
LUMO+8 %2083  %4%0107 0627/ 141 0272115 0227/, 011 0486018 0174/5.026 0894/ 223 11770263
LUMO+9 92674095 029162 0-490/5.104 0.653/5. 107 0493/, 016 0616/, 015 0.336/0,022 1044/, 246 L041/.142 52650116
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Fig. S4 Comparison of key orbitals involved in photo-excitation and primary electron transfer emphasizing differences/similarities between bulk con-
formation (left panel) and relaxed form (right panel) — sample 3T-C60'%°. Orbitals predominantly located on D are indicated in blue while those
concentrated on A are given in red. A measure of similarity is also included in parentheses (1.0 indicating perfect agreement) where the resemblance
is quantified between a particular orbital of the assembled D/A pair and its corresponding D- or A-orbital of the isolated donor- or acceptor-systems
considered stand-alone. The bulk (i) distributes vacant energy levels more evenly (ii) makes accessible LUMO+7 for direct excitation into an acceptor
orbital (also see Table[ST) (iii) decouples electronic degrees of freedom (compare similarity coefficients);
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Table S2 Transition dipole moments in a.u. for the selected D/A pair 3T-C60'%?(case 1) in bulk conformation (above the bar values) and in relaxed
conformation (below the bar values).

HOMO LUMO LUMO+1 LUMO+2 LUMO+3 LUMO+4 LUMO+5 LUMO+6 LUMO+7 LUMO+8

LUMO 0.669.273
LUMO+1 1663032 054/ 006
LUMO+2  %%%061  952%.028 0197/5.020

LUMO+3  93%.099 3293452 2918/ 513 1.265/3 440
LUMO+4 064024 0820613 28963 477 35733 430 063%%.011
LUMO+5 026045 33493435 0.635/3 444 3.086/0.739 0715/, 035 0615/ 020
LUMO+6 21665369  05%/ 116 1.809, 020 097%.079 1.263/5 272 1.760/0.061 0-578/5.024
LUMO+7  23%.016  %'%%.139 0.856/y.185 0.750/0.122 0-827/0 042 1.080/.023 0520/ 020 7863y 114
LUMO+8  9%3%037  %777077 0:580%5.051 02164 101 0586/.017 0360/5.004 029%.014 1.096/0 482 0568/ 113
LUMO+9  %13%o003 1213015 1.568/.019 1.086/.027 0.771/0.011 0-489/0.006 0.763/5,001 0179/0.032 023140 275 2.48/0.001
-0.06 -0.06
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Fig. S5 Comparison of key orbitals involved in photo-excitation and primary electron transfer emphasizing differences/similarities between bulk confor-
mation (left panel) and relaxed form (right panel) — sample 3T-C60'*(case 1). Orbitals predominantly located on D are indicated in blue while those
concentrated on A are given in red. A measure of similarity is also included in parentheses (1.0 indicating perfect agreement) where the resemblance
is quantified between a particular orbital of the assembled D/A pair and its corresponding D- or A-orbital of the isolated donor- or acceptor-systems
considered stand-alone. The bulk (i) distributes vacant energy levels more evenly (ii) makes accessible LUMO+7 for direct excitation into an acceptor
orbital (also see Table[S2) (iii) decouples electronic degrees of freedom (compare similarity coefficients);
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Table S3 Transition dipole moments in a.u. for the selected D/A pair 3T-C60'%?(case 2) in bulk conformation (above the bar values) and in relaxed
conformation (below the bar values).

HOMO LUMO LUMO+1 LUMO+2 LUMO+3 LUMO+4 LUMO+5 LUMO+6 LUMO+7 LUMO+8

LUMO 1.034/.095
LUMO+1 0874153 2619884
LUMO+2 08V 0444511 2.240/0 376

LUMO+3  9%%.100  5%V0.500 4885 570 1.357/1 317
LUMO+4 %%  %77%2s2 3.267/1 210 8.696%.815 035%.275
LUMO+5  0%%s314 0967/ 301 23220 722 6.786/1 231 0.290/y 354 1328/ 300
LUMO+6 2584533 0559177 0738/ 185 09114 113 0681/ 700 229%.185 2055378
LUMO+7  %"%an  19%%es4 0803/ 262 222075, 960 145,816 5774 040 30314 672 24390179
LUMO+8 5%  %2%/808 1.705/0.520 0331/ 867 075%0.843 0586/ 037 037%.873 1.664% 341 1.708/5 223
LUMO+9  %84%.i1s0  119%.4s8 L77%0.820 11484136 0.701/0. 348 0358/, 976 1.012/.406 08520194 11204 718 292146 907
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Fig. S6 Comparison of key orbitals involved in photo-excitation and primary electron transfer emphasizing differences/similarities between bulk confor-
mation (left panel) and relaxed form (right panel) — sample 3T-C60'*(case 2). Orbitals predominantly located on D are indicated in blue while those
concentrated on A are given in red. A measure of similarity is also included in parentheses (1.0 indicating perfect agreement) where the resemblance
is quantified between a particular orbital of the assembled D/A pair and its corresponding D- or A-orbital of the isolated donor- or acceptor-systems
considered stand-alone. The bulk (i) distributes vacant energy levels more evenly (ii) makes accessible LUMO+7 for direct excitation into an acceptor
orbital (also see Table[S3) (iii) decouples electronic degrees of freedom (compare similarity coefficients);

This journal is © The Royal Society of Chemistry [year] Journal Name, [year], [vol.], 117 | 7



Table S4 Transition dipole moments in a.u. for the selected D/A pair 3T-C60'% in bulk conformation (above the bar values) and in relaxed conformation
(below the bar values).

HOMO LUMO LUMO+1 LUMO+2 LUMO+3 LUMO+4 LUMO+5 LUMO+6 LUMO+7 LUMO+8

LUMO 0605/, 055
LUMO+1  006%2s3 0515015
LUMO+2 96703 94130039 0-176/0.020

LUMO+3  018Yo73 31593403 228%0.960 23835 429
LUMO+4 097079 2128/ 061 29803 419 2.640/3 378 1.216/5 007
LUMO+5  016%0s3 27653414 259%/3 408 2805/, 979 0444/ 043 0-482/0.025
LUMO+6 2943353  0156/039 0622/ 126 0-598/5.093 0596/ 206 0452/ 122 0248/ 078
LUMO+7 198038 03574124 1317/5.103 1.652/.109 1.581/6.041 1.061/6.020 0.556/0,022 4741/6.099
LUMO+8 0104134 045055 07145103 047%0.106 0198/ 016 0433/.006 0328/5.013 0173/ 764 097%.167
LUMO+9  %77%061  265%.085 0-369/9,039 05510066 0:390/5,024 0:337/0.007 0:35%/0,.004 0540/ 206 L1134 270 1.098/.149
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Fig. S7 Comparison of key orbitals involved in photo-excitation and primary electron transfer emphasizing differences/similarities between bulk con-
formation (left panel) and relaxed form (right panel) — sample 3T-C60'¢7. Orbitals predominantly located on D are indicated in blue while those
concentrated on A are given in red. A measure of similarity is also included in parentheses (1.0 indicating perfect agreement) where the resemblance
is quantified between a particular orbital of the assembled D/A pair and its corresponding D- or A-orbital of the isolated donor- or acceptor-systems
considered stand-alone. The bulk (i) distributes vacant energy levels more evenly (ii) makes accessible LUMO+7 for direct excitation into an acceptor
orbital (also see Table[S4) (iii) decouples electronic degrees of freedom (compare similarity coefficients);
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Table S5 Transition dipole moments in a.u. for the selected D/A pair 3T-C60'® in bulk conformation (above the bar values) and in relaxed conformation
(below the bar values).

HOMO LUMO LUMO+1 LUMO+2 LUMO+3 LUMO+4 LUMO+5 LUMO+6 LUMO+7 LUMO+8

LUMO 04750117
LUMO+1  9%%2346  *VY0.039
LUMO+2 937645 0262051 0251/ 023

LUMO+3 0163311 3288769 30154 390 09723 466
LUMO+4 003342y 3152347 1.391/3 483 3017/.125 0802/ 044
LUMO+5 01464334 16253397 31494773 32013 500 05550056 0-348/) 028
LUMO+6 3320333  018lf 509 0212/ 262 0493/ 159 0254/ 607 0.368/5 586 0176/ 574
LUMO+7 9607040  %7%%.048 1-378/.066 1-274/.057 1-25%.005 L.74%0.007 0-47%0.015 2777/0.145
LUMO+8 00784118 044001 0:500/.148 0-513/.090 01995008 0124/ 022 0223/.023 0944/ 360 060845 275
LUMO+9 %%z 1178156 1.062/5.082 07250110 0-499.018 03114 005 01004, 016 0661/, 103 1816/ 166 2075/0.190
—0.061 i —006r | ymo+r (0.8965) ————]
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Fig. S8 Comparison of key orbitals involved in photo-excitation and primary electron transfer emphasizing differences/similarities between bulk con-
formation (left panel) and relaxed form (right panel) — sample 3T-C60'%%. Orbitals predominantly located on D are indicated in blue while those
concentrated on A are given in red. A measure of similarity is also included in parentheses (1.0 indicating perfect agreement) where the resemblance
is quantified between a particular orbital of the assembled D/A pair and its corresponding D- or A-orbital of the isolated donor- or acceptor-systems
considered stand-alone. The bulk (i) distributes vacant energy levels more evenly (ii) makes accessible LUMO+7 for direct excitation into an acceptor
orbital (also see Table[SE) (iii) decouples electronic degrees of freedom (compare similarity coefficients);
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Table S6 Transition dipole moments in a.u. for the selected D/A pair 3T-C60'7!(case 2) in bulk conformation (above the bar values) and in relaxed
conformation (below the bar values).

HOMO LUMO LUMO+1 LUMO+2 LUMO+3 LUMO+4 LUMO+5 LUMO+6 LUMO+7 LUMO+8

LUMO 0338/ 130
LUMO+1  00%725 00564047
LUMO+2  953%077 957047 0:330/5,.009

LUMO+3 917257 273¢/3908 3-498/3 469 1.508/3 453
LUMO+4  014%349 2080457 213%/3 404 3427/0.407 0576/5.044
LUMO+5  010%.063 28733481 2216/ 249 2832/ 482 0.446/0, 047 0.760/0.008
LUMO+6 196333, 118415 1.271/0 236 04335144 14510411 0889 634 069%%.025
LUMO+7 262055 285065 0.917/5.061 0.368/y 084 1.140/.005 0.637/0 013 0578/ 013 7316/ 356
LUMO+8  0%%%0ss 0056103 0257/5.081 0297/5.089 0222017 02895008 0122/ 021 0251/ 065 0187/ 216
LUMO+9  °1%.3s  %5%%.130 03914117 0377/0.097 072040, 015 0:556/0.013 0255018 1298/ 044 0813/ 196 05970109
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Fig. S9 Comparison of key orbitals involved in photo-excitation and primary electron transfer emphasizing differences/similarities between bulk confor-
mation (left panel) and relaxed form (right panel) — sample 3T-C60!7!(case 2). Orbitals predominantly located on D are indicated in blue while those
concentrated on A are given in red. A measure of similarity is also included in parentheses (1.0 indicating perfect agreement) where the resemblance
is quantified between a particular orbital of the assembled D/A pair and its corresponding D- or A-orbital of the isolated donor- or acceptor-systems
considered stand-alone. The bulk (i) distributes vacant energy levels more evenly (ii) makes accessible LUMO+6 for direct excitation into an acceptor
orbital (also see Table[S6) (iii) decouples electronic degrees of freedom (compare similarity coefficients);
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Table S7 Transition dipole moments in a.u. for the selected D/A pair 3T-C60'*°(case 1) in bulk conformation (above the bar values) and in relaxed
conformation (below the bar values).

HOMO LUMO LUMO+1 LUMO+2 LUMO+3 LUMO+4 LUMO+5 LUMO+6 LUMO+7 LUMO+8
LUMO 0-87%.062
LUMO+1 0984053 0347014
LUMO+2  %%Y%o67  931%.021 0-362/9.007
LUMO+3  %13%.4s 3193481 3021/ 818 1:55%/3 396
LUMO+4 025081 3166846 1.346/3 481 328845 948 0662/5 010
LUMO+5  920%118 0643965 3:329/3 300 3.269/1 985 0245/ 029 0283/ 012
LUMO+6 30693345 028157 0227/5.109 0110/ 206 0135 159 0502/ 284 0.76%/.446
LUMO+7  °B3%.020  132Y0.066 1153086 0918/ 097 1-54%/.032 0.736/0.003 08014 016 1.2084 115
LUMO+8  0M1%149 0380059 075%.031 0311035 079%0.026 0374/5.022 0354/5.026 0363/ 542 L1780 054
LUMO+9 0084077 037V 067 0.217/5.063 0-348/5 029 0421/ 015 0283/, 012 0:493/5.010 0271/0.314 0-876/0.040 0.659/0.131
-0.06 -0.06
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Fig. S10 Comparison of key orbitals involved in photo-excitation and primary electron transfer emphasizing differences/similarities between bulk
conformation (left panel) and relaxed form (right panel) — sample 3T-C60'*°(case 1). Orbitals predominantly located on D are indicated in blue
while those concentrated on A are given in red. A measure of similarity is also included in parentheses (1.0 indicating perfect agreement) where
the resemblance is quantified between a particular orbital of the assembled D/A pair and its corresponding D- or A-orbital of the isolated donor- or
acceptor-systems considered stand-alone. The bulk (i) distributes vacant energy levels more evenly (ii) makes accessible LUMO+7 for direct excitation
into an acceptor orbital (also see Table[S7) (iii) decouples electronic degrees of freedom (compare similarity coefficients);
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Table S8 Transition dipole moments in a.u. for the selected D/A pair 3T-C60'%°(case 2) in bulk conformation (above the bar values) and in relaxed
conformation (below the bar values).

HOMO LUMO LUMO+1 LUMO+2 LUMO+3 LUMO+4 LUMO+5 LUMO+6 LUMO+7 LUMO+8
LUMO 0-190/5,099
LUMO+1  992%030  %35Y0.044
LUMO+2 91305492 0319054 0:304.008
LUMO+3 0974313 320% 022 3270/ 305 0.73%4 461
LUMO+4 0974063 3143479 073043 450 3503/ 478 0674/5.044
LUMO+5 00484208 07103328 3.26941 120 33194 461 0.230/5, 051 02750010
LUMO+6 32633253 010903 0201/ 168 0084/ 331 02716 719 0248/ 070 034%.286
LUMO+7  9%%.028  131%.0s8 1228/ 042 0.758/5.057 L431/6.007 0-808/5 009 0.761/6 014 0923/ 146
LUMO+8  938%114 0367148 0406/ 152 0108/ 102 0:550/5.023 0367/5.017 0264/ 014 2038/ 266 1.387/0.255
LUMO+9 00984093 0341125 0.737/0.097 03550126 0.763/5 014 0348/ 012 03785016 0:396/9,.030 1.466/.210 1.45%/.138
—0.06f —0.06 LUMO+7 (0.8986) .
LUMO+7 (0.9774)
< -0.08¢ < -0.08 1
g (0.9898) LUMO*6 g (0.9932) LUMO+6
_— _— LUMO+5 (0.7615
~  -0.1f LUMO+5 (0.9959) -~  -0.1 LUMO+2 [0.97002 2
o)) LUMO+4 (0.9978 [&) LUMO+3 (0.7820
= LUMO+3 20.99743 =
2 2
5 -o012f 5 012 .
5 5 e 0an
A ) —V] Yo 51 é8:8??313 — s -014 LUMO (0.7999f ;
2 ——————LUMO (0.9983) 2
@) @)
-0.16} R -0.16 R
07
(0.9980) HOM (0.9966) HOMO———
199 . 199
3T-Cqy  (case 2) Min[3T-C ¢~ (case 2)]

Fig. S11 Comparison of key orbitals involved in photo-excitation and primary electron transfer emphasizing differences/similarities between bulk
conformation (left panel) and relaxed form (right panel) — sample 3T-C60'*°(case 2). Orbitals predominantly located on D are indicated in blue
while those concentrated on A are given in red. A measure of similarity is also included in parentheses (1.0 indicating perfect agreement) where
the resemblance is quantified between a particular orbital of the assembled D/A pair and its corresponding D- or A-orbital of the isolated donor- or
acceptor-systems considered stand-alone. The bulk (i) distributes vacant energy levels more evenly (ii) makes accessible LUMO+7 for direct excitation
into an acceptor orbital (also see Table[S8) (iii) decouples electronic degrees of freedom (compare similarity coefficients);
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Table S9 Transition dipole moments in a.u. for the selected D/A pair 3T-C60°°(case 1) in bulk conformation (above the bar values) and in relaxed
conformation (below the bar values).

HOMO LUMO LUMO+1 LUMO+2 LUMO+3 LUMO+4 LUMO+5 LUMO+6 LUMO+7 LUMO+8
LUMO 0-1649,057
LUMO+1 %6028  %%%%0.009
LUMO+2  %%9%.06  %527/.033 0-308/5 022
LUMO+3  0%%014 3273418 2222/ 059 249%5 379
LUMO+4 097028 282549 2856/3 467 24794 133 0482/ 012
LUMO+5  %%%01s  227V3199 3.064/3 308 250041 703 0146/ 038 0-459/0.022
LUMO+6 31633310 00604015 0116/ 038 0.096/.030 0084/ 023 0202/ 085 0068/ 914
LUMO+7  %13%004  %95%0.102 1.009.159 L711/.083 0-8740.025 0924 013 L750%%.014 0.70%0.087
LUMO+8  008%055 02264091 0330/.027 0490%.116 0.663/5 032 0423/ .012 0409%0.016 0251/ 146 0503/ 158
LUMO+9 %042 %013/.022 0039/ 037 0028/ 040 0:077/6.009 0:070/9.003 00294 005 30710282 0254247 12244 101
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Fig. S12 Comparison of key orbitals involved in photo-excitation and primary electron transfer emphasizing differences/similarities between bulk
conformation (left panel) and relaxed form (right panel) — sample 3T-C60°°(case 1). Orbitals predominantly located on D are indicated in blue
while those concentrated on A are given in red. A measure of similarity is also included in parentheses (1.0 indicating perfect agreement) where
the resemblance is quantified between a particular orbital of the assembled D/A pair and its corresponding D- or A-orbital of the isolated donor- or
acceptor-systems considered stand-alone. The bulk (i) distributes vacant energy levels more evenly (ii) makes accessible LUMO+7 for direct excitation
into an acceptor orbital (also see Table[S9) (iii) decouples electronic degrees of freedom (compare similarity coefficients);
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Table S10 Transition dipole moments in a.u. for the selected D/A pair 3T-C60°°(case 2) in bulk conformation (above the bar values) and in relaxed
conformation (below the bar values).

HOMO LUMO LUMO+1 LUMO+2 LUMO+3 LUMO+4 LUMO+5 LUMO+6 LUMO+7 LUMO+8

LUMO 0829046
LUMO+1 0363125 0686/ 035
LUMO+2  %47%u423 95294046 028845 016

LUMO+3  029%f26s  336%875 220075 448 2:428/3 385
LUMO+4 0563305 21573365 3077/ 131 2878/ 760 0428/ 050
LUMO+5  '13%18s  282l3479 268441 589 22713 120 02194 050 0530/ 034
LUMO+6 3982335 0509554 0876/, 222 0452/ 236 0421/ 526 2246/ 832 3:3445.489
LUMO+7  °2%.0ss  %9Y0.060 1.08%4.074 L7184 081 0894012 1972/.018 1.261/.019 1.65%.112
LUMO+8 919075 0217148 03216 080 0:520/5.103 075%%.013 0467/5.011 0387/5.012 0:526/5 032 041,147
LUMO+9  920%034 099064 0.785/0.146 0.967/5.100 04124 011 0163/ 008 042045, 014 0:350/9.155 0:582/9.306 L411/6.176
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Fig. S13 Comparison of key orbitals involved in photo-excitation and primary electron transfer emphasizing differences/similarities between bulk
conformation (left panel) and relaxed form (right panel) — sample 3T-C60°°(case 2). Orbitals predominantly located on D are indicated in blue
while those concentrated on A are given in red. A measure of similarity is also included in parentheses (1.0 indicating perfect agreement) where
the resemblance is quantified between a particular orbital of the assembled D/A pair and its corresponding D- or A-orbital of the isolated donor- or
acceptor-systems considered stand-alone. The bulk (i) distributes vacant energy levels more evenly (ii) makes accessible LUMO+7 for direct excitation
into an acceptor orbital (also see Table[ST0) (iii) decouples electronic degrees of freedom (compare similarity coefficients);
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Table S11 Transition dipole moments in a.u. for the selected D/A pair 3T-C607° in bulk conformation (above the bar values) and in relaxed conformation
(below the bar values).

HOMO LUMO LUMO+1 LUMO+2 LUMO+3 LUMO+4 LUMO+5 LUMO+6 LUMO+7 LUMO+8

LUMO 0350/%.109
LUMO+1  %%.03s 927041
LUMO+2  0%%%386  034%.041 0-499/6.009

LUMO+3  021%130 304717 2916/ 473 1910/ 402
LUMO+4 9318427 21103439 29481 go4 2857/ 978 0691/, 034
LUMO+5  0%¥p12s 3151343 1585/ 932 31294 963 0290/ 036 0663/ 011
LUMO+6 32843357  0161f 558 0-527/5.042 0190061 0354/5.059 0254/ 708 021%%.040
LUMO+7 %2080  %%2Y0.067 1-558/5.086 1.363/ 101 1-822/.007 L13%.018 0.673/5, 007 1514/ 128
LUMO+8  9M1%035s 029078 0.366/5.056 0326/ 074 0254/ 007 02194010 0403/ 005 0612/ 182 1.010/5.216
LUMO+9  %%%.93  040Y0.100 03810104 028140102 0-238/5 009 0.2740.029 01555, 024 1,665,264 0.74%/.105 1.96%.273
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Fig. S14 Comparison of key orbitals involved in photo-excitation and primary electron transfer emphasizing differences/similarities between bulk
conformation (left panel) and relaxed form (right panel) — sample 3T-C607°. Orbitals predominantly located on D are indicated in blue while those
concentrated on A are given in red. A measure of similarity is also included in parentheses (1.0 indicating perfect agreement) where the resemblance
is quantified between a particular orbital of the assembled D/A pair and its corresponding D- or A-orbital of the isolated donor- or acceptor-systems
considered stand-alone. The bulk (i) distributes vacant energy levels more evenly (ii) makes accessible LUMO+7 for direct excitation into an acceptor
orbital (also see Table[ST7) (iii) decouples electronic degrees of freedom (compare similarity coefficients);
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Table S12 Transition dipole moments in a.u. for the selected D/A pair 3T-C60°8 in bulk conformation (above the bar values) and in relaxed conformation
(below the bar values).

HOMO LUMO LUMO+1 LUMO+2 LUMO+3 LUMO+4 LUMO+5 LUMO+6 LUMO+7 LUMO+8

LUMO 0-287/0.049
LUMO+1  00%23s 0289025
LUMO+2 0190314 0477032 0:520/5.026

LUMO+3  %%%.062 31183420 299%5.050 1.6795 881

LUMO+4 00494136 3246694 13933 419 2:806/3 474 0778/5.004

LUMO+5  003%h074 17413471 32215 896 2971/ 947 0.436/0.043 0.959/0.024

LUMO+6 3194360 004/ 029 00155065 00505133 0031/ 123 0100/ 297 0121/ 044

LUMO+7  %92%019 0597168 L3114 107 1527/5.001 1187/0.031 1.351/6.022 0902/, 007 0329 265

LUMO+8  003%024 0638050 074,094 0.766/.100 0237/.013 0462/6 019 0360/.009 007845 245 07%%0.175

LUMO+9 %9703  %47%.0s4 1,006/ 044 1109076 0:50%/.016 0.78%0.012 0-155/9,.009 0.072/9.251 0.729/0. 276 31084 163
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Fig. S15 Comparison of key orbitals involved in photo-excitation and primary electron transfer emphasizing differences/similarities between bulk
conformation (left panel) and relaxed form (right panel) — sample 3T-C60°. Orbitals predominantly located on D are indicated in blue while those
concentrated on A are given in red. A measure of similarity is also included in parentheses (1.0 indicating perfect agreement) where the resemblance
is quantified between a particular orbital of the assembled D/A pair and its corresponding D- or A-orbital of the isolated donor- or acceptor-systems
considered stand-alone. The bulk (i) distributes vacant energy levels more evenly (ii) makes accessible LUMO+7 for direct excitation into an acceptor
orbital (also see Table[ST2) (iii) decouples electronic degrees of freedom (compare similarity coefficients);
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Fig. S16 Key orbitals involved in photo-excitation and primary electron transfer of the bulk conformation 3T-C60!7! (case 1) including adjacent 3T-C60
units (see Movie 1, ESIt) via atomic point charges (background charge distribution). Changes with respect to the isolated D/A system (Figure 3 of the
main text) are minor, hence the simplification to single isolated D/A systems appears to be justified.
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