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1. Collection of 'H-NMR, *C-NMR, IR, UV-vis and fluorescence spectra and HRMS MALDI-TOF
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Figure S1.'H-NMR of 2

TTbT
107e
bE'/T

ov.mw%
06'TE
15°2e/

6'vs —

20000
15000
10000
5000

10

20

30

160 150 140 130 120 110 100 90 80 70 60 50 40
f1 (ppm)

170

180

Figure S2. 13C-NMR of 2.
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Figure S3. HRMS MALDI-TOF of 2
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Figure S4. IR of 2
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Figure S5.'H-NMR of 3.
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Figure S6. 13C-NMR of 3.
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Figure S7. HRMS MALDI-TOF of 3.

Figure S8. IR of 3.
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Figure S9. 'H-NMR of 4.
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Figure $10. 3C-NMR of 4.

125

135



Figure S11. HRMS MALDI-TOF of 4.

Figure S12. UV-vis and fluorescence of 4.
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Figure S13. IR of 4.
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Figure S14. 'H-NMR of 5.
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Figure $15. 3C-NMR of 5.
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Figure S16. HRMS MALDI-TOF of 5.
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Figure S17. UV-vis and fluorescence of 5.

750

1007

% Transmittance

=]
o
=~

1654
1466

I T T T
Wavenumbers (crm-1)

752

81

1182

P
]
5]

oo 50

Figure S18. IR of 5.
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Figure $19. *H-NMR of 6.
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Figure S21. HRMS MALDI-TOF of 6.

Figure S22. IR of 6.
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Figure S23. 'H-NMR of 8.
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Figure S24. 3C-NMR of 8.
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Figure S27. IR of 8.
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Figure $28. 'H-NMR N of 9.
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Figure $30. HRMS MALDI-TOF of 9.

Figure S$31. UV-vis and fluorescence of 9.
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Figure S32. IR of 9.
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Figure $33. 'H-NMR of 11.
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Figure S35. HRMS MALDI-TOF of 11.
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Figure $37. 'H-NMR of 12.
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Figure $38. 3C-NMR of 12.
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Figure $42. 'H-NMR of 14.
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Figure S47. 'H-NMR of 15.
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2. Theoretical calculations
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Figure S57. Minimum-energy fully optimized structures calculated at the B3LYP/6-31G* level of
theory for the series of PDIs (1, aCDI, sCDI, 2-4, 6-9, and 11) with symmetric and asymmetric core
expansion. C—H bond lengths are not displayed.
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Figure S58. a) Topology of the frontier molecular orbitals. The HOMO (left) and HOMO-1 (right)
of sCDI are displayed. b) Energy diagram of the highest-occupied (HOMO) and lowest-unoccupied
(LUMO) molecular orbitals of the series of PDIs (1, aCDI, sCDI, 2-4, 6-9, and 11) with symmetric
and asymmetric core expansion. The HOMO (in grey) and HOMO-1 (in black) of sCDI are

indicated.

lonization potential and electron affinity and reorganization energies were calculated for the set

of molecules according to the following expressions:

P =E}'—EY
EA=E) - E;?!
A* = (BNt — EEY) + (B¢ — E)

A~ = (Ey' —E;H + (E2 - ER)

(S1)
(S2)
(S3)
(S4)

where EJf is the energy of the neutral (X = 0), cation (X = +1) or anion (X = -1) species at the
minimum-energy geometry of the neutral (Y = N) or the corresponding charged species (Y = C).

Table S1 summarizes the values for all these magnitudes.



Table S1. lonization potential (IP), electron affinity (EA), and reorganization energy for holes
(A*) and electrons (A7), in eV units.

Compound IP EA A A
1 7.21 2.34 0.156 0.262
aCDI 7.37 2.11 0.151 0.246
sCDI 7.44 1.95 0.176 0.233
2 7.10 2.20 0.129 0.234
3 7.00 2.10 0.109 0.213
4 7.16 2.33 0.119 0.232
6 6.77 2.27 0.108 0.231
7 6.52 2.23 0.082 0.189
8 7.21 2.35 0.141 0.239
9 7.27 2.37 0.143 0.241
11 6.77 2.05 0.128 0.234
7.6 2.4 5
sCDI 158 (b)
74 1° acl ¢ o~
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Figure S59. Correlation between the ionization potential and the HOMO energy (a), and between
the electron affinity and the LUMO energy (b). Key comparisons are highlighted.
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.0004
.0001
.8856
.0001
.8861
.0003
.0004
.0005
.0005
.0005
.0003
.0004
.0005
.0004
.0007
.0008



o 3.
L1161

H 4
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Compound
-2
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6160

.0921
-3.
-4.
-4.
-3.
-2.
-0.
-2.
.4560
.1811
.2190
.4102
.4120
.8498
.4555
.2943
L4224
.0842
L4171
.6322
.7003
.1297
.9594
.6958
.9955
.2894
.3568
.7601
.0890
.6614
.3971
.6644
.2337
.9673
.9013
.0767
.8194
.0646
.3874
.7380
.4554
.6368
.0999
.6392
.5199
.1404
.4811
.82717
.2364
.5469
.1845
L6711
.5630
.9067

1195
5534
8209
8475
4293
7293
8029

G DN DdNWERE O

.4707
.3077

.2828
.2993
.6947
.0711
.0801
.6500
.8732
.0357
.8689
.2571
.5176
.1310
.1244
.6319
.4880
.8688
.6075
.2189
L4739
L7313
.6561
.9043
.0571
.4445
.0483
.3197
.6334
.3571
.9381
.6905
.5827
.7549
.3176
.7288
.6570
.2141
.1602
.2238
.3979
.9678
.6922
.3081
.1836
.3024
.7064
.8962
.6511
.2389
.7084
.0491
.6141
.9957
L4225
.2881

.0006
.0006

.0018
.0064
.0069
.0022
.0024
.0025
.0014
.0103
.0106
.0062
.0020
.8857
.8858
.0060
.0099
.0033
.0071
.0075
.0055
.0136
.0105
.0126
.0050
.0038
.0004
.0089
.0001
.0083
.0087
.0082
.0047
.0039
.0126
.0109
.0123
.0034
.0052
.0010
.0069
.0092
.0014
.8855
.0051
.8861
.0171
.0148
.0199
.0181
.0279
.0203
.0172
.0111
.0116
.0121



58
Compound

C -2.
-3.
-4.
-5.
-4.
.3424
.0828
.2014
.0148
.5846
.7569
L1127
.2397
.9814
.8206
.5516
.8166
L4217
L2311
.6415
.5072
.8881
.2189
.8679
.7349
.1259
.1440
.4029
.8186
.5032
.6644
.019%6
.1931
.2868
.5226
.4864
.1303
.9485
.2844
.6093
.4043
.8475
.6062
.8221
.0621
.7022
.2768
.0928
.7096
.1239
.1982
.7613
.0813

[@i==iN=siN:s N RO NGO NGO NG N i O NONOI - NONONON: I - NONONONONONONONONONONON-I:NONONO NN N O NONONONO NGO NO R NO NGO

WHFRFONORPROFFRPFP JJJJ0 000000 WwWwihbdbwwbdhhkE wbdhkEFk o

.7034
.1367
.9237

11

4920
0438
5095
3013
8113

Wb Doy > O W

ISy

.2257
L7701
.9380

.5674
.8615
.0697
.9169
.6068
.4356
.3744
.9638
.1831
.3354
.0715
.6556
.5288
.1339
.7899
.0428
.8311
.0786
.5176
.9545
.6420
L4256
.3209
.1467
.9934
.3889
.8014
L4542
.5956
.1868
.5176
.9002
.0216
.5676
.6087
.7007
.7549
.3818
.6263
.8770
.2057
.5922
.8576
.7632
.9237
.5986
.0480
.8732
.0387
.0552
.6740
.4061
.8592

.9412
.1813
.1985

.0050
.0505
.0264
.1731
.2322
.1240
.0519
.1531
.0265
.3553
.2664
L2121
.5500
.2057
.1960
.0098
.1531
.0281
.1374
.1901
.3197
.0055
.1477
.0117
.0510
.2293
.0148
.1223
.1735
.2054
.1042
.0926
.2680
.2531
.1358
.0564
.1489
.0645
.1259
.2530
.1018
.8192
.2074
.9434
.2648
.1694
.2041
.0410
.3127
.4240
.2676
.3100
.5011



jusiasia v AN

.2506
.0543
.8639
.1346
.8916

oy U1 W U1 U1

.2195
.8331
.1572
.8012
.8282

.5368
.2443
.7388
.7553
.2350



