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1. DFT calculation details
DFT calculations have been performed at the B3LYP/6-31G*% level of theory, as implemented in

the Gaussian 09 program package.® Absorption spectra of DBPDI and DNPDI were calculated by
TD DFT at B3LYP/6-31G* level.

Table S1. Selected TD-DFT (B3LYP/6-31G*) calculated energies, oscillator strength and
compositions of major electronic transitions of DBPDI.

Wavelength (hm) Osc. Strength (f)  Major contributions

614.0 0.0000 HOMO->LUMO (99%)
488.2 0.3379 H-1->LUMO (94%)
364.5 0.1160 H-5->LUMO (72%), HOMO->L+1 (10%)
351.8 0.1938 H-5->LUMO (10%), HOMO->L+1 (78%)
300.4 0.1959 H-13->LUMO (63%), H-1->L+2 (27%)
292.3 1.2580 H-1->L+2 (15%), HOMO->L+3 (57%)
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Figure S1. Calculated (B3LYP/6-31G*) absorption spectrum of DBPDI.
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Table S2. Selected TD-DFT (B3LYP/6-31G*) calculated energies, oscillator strength and
compositions of major electronic transitions of DNPDI.

Wavelength (hm) Osc. Strength (f)  Major contributions

512.3 0.5057 HOMO->LUMO (92%)

364.8 0.2907 H-3->LUMO (72%), H-1->L+1 (18%)

352.2 0.6585 H-1->L+1 (43%), HOMO->L+3 (18%),
HOMO->L+4 (20%)

334.3 0.5457 H-6->LUMO (18%), H-1->L+1 (14%), H-

1->L+2  (21%), HOMO->L+3 (10%),
HOMO->L+4 (27%)

3324 0.4603 H-8->LUMO (12%), H-6->LUMO (39%), H-
1->L+2 (12%), HOMO->L+4 (18%)

330.2 0.1145 H-8->LUMO (86%)

328.2 0.7654 H-6->LUMO (13%), H-3->LUMO (10%), H-

1->L+2  (29%), HOMO->L+3 (18%),
HOMO->L+4 (13%)
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Figure S2. Calculated (B3LYP/6-31G*) absorption spectrum of DNPDI.
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2. Differential pulse voltammograms
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Figure S3 Differential pulse voltammograms (1x10°M) of compounds DBPDI and DNPDI in dry
dichloromethane with 0.1 M BusNPF as the supporting electrolyte, AgCI/Ag as reference electrode,
Au as working electrode(surface area = 12.6 mm?), Pt wire as counter electrode (potential step =
0.004 V, pulse amplitude = 0.05 V, pulse width = 0.05 s in the oxidation mode).
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3. TGA and DSC curves
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Figure S4 Thermogravimetric analysis (TGA) of compounds DBPDI (a) and DNPDI (c);
Differential scanning calorimetry (DSC) of compounds DBPDI (b) and DNPDI (d) in N2 at a
heating rate of 10 °C min-!
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6. NMR spectra of all new compounds
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Figure S5 *H NMR (500 MHz) spectrum of compound 2 in CDCls
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Figure S6 13C NMR (125 MHz) spectrum of compound 2 in CDCls3
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Figure S7 *H NMR (500 MHz) spectrum of compound 3 in CDCls
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Figure S8 13C NMR (125 MHz) spectrum of compound 3 in CDCls3
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Figure S9 *H NMR (500 MHz) spectrum of compound DBPDI in CDCls3

S10



586

F8Y -
GGP*
Tas "’
6EE”

60T"

9F L
000
¥G<Z

60F "
ooL”
60€ "
VLD
8TF "
Q9L "
9% b -
LOG”
9ch -
BER”
LL6 "
ooL”

FGO°
cLT”

ET—

CC~_
9¢~_
8¢ —
e

g€ —

‘9L
.h\lv
"L

100 90

170 160 150 140 130 120 110

Figure S10 3C NMR (125 MHz) spectrum of compound DBPDI in CDCls

PPmM

70 60 50 40 30 20

80

S11



~—8.329
-8.203
7.260

7

—8.329
—8.203

Br
Br
(0]

= > % g
[Lia5ESER] IAERIIERLY FASTARH Bannnnnnns RS LA UL L T b |
8.3 ppm ppm ppm 0.9 ppm
Hzo i
|
CDCly | )
Pl
g A
- o N n o ey
58 S 3 3 |3
NN o™ o o ™
b
] P e e B e B B e I e L e e B [ e e
9 8 7 6 5 4 3 2 1 0 ppm

Figure S11 *H NMR (500 MHz) spectrum of compound 6 in CDCls3
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Figure S13 *H NMR (500 MHz) spectrum of compound 7 in CDCls3
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Figure S15 *H NMR (500 MHz) spectrum of compound DNPDI in CDCl3z
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Figure S16 °C NMR (125 MHz) spectrum of compound DNPDI in CDClz
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