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Figure S1. a) Solid-state absorbance spectra of polymer C7 under UV irradiation for certain time.

b) Solid state absorbance spectra of polymer C7 at various time points post UV irradiation.
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Figure S2. a) Solid state absorbance spectra of polymer C8 under UV irradiation for certain time.

b) Solid state absorbance spectra of polymer C8 at various time points post UV irradiation.
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Figure S3. a) RTP spectra of polymer C7 under continuous 365 nm UV irradiation for certain time.

b) RTP spectra of polymer C7 in dark at various time points post 365 nm UV irradiation.

S2



Q
o

600 — 600 — Omin
—_ — 20s —_ — 5min
=] — 40s E| _ :
< 400- — 60s < 400- 1omn
2 2
£ =
[= =
Q []

E 2004 E 200+
0 T T T 0 T T T
500 600 700 800 900 500 600 700 800 900
Wavelength (nm) Wavelength (nm)

Figure S4. a) RTP spectra of polymer C8 under continuous 365 nm UV irradiation for certain time.
b) RTP spectra of polymer C8 in dark at various time points post 365 nm UV irradiation.

a b
2x1096- 30s 2x1096- — 5 min
— 20s — 2min
— I - — 0 min
32100 0 Ezwo%- '
2 2
‘% 1x10°64 o 1x10°6
c c
8 I
= 5x100 = 5x100
0 T T T T 0 T T T T
400 500 600 700 400 500 600 700
Wavelength (nm) Wavelength (nm)

Figure SS. a) Photoluminescence spectra of polymer C7 under continuous 365 nm excitation for
several time. b) Photoluminescence spectra of polymer C7 at certain time points post UV irradiation.
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Figure S6. a) Photoluminescence spectra of polymer C8 under continuous 365 nm excitation for
several time. b) Photoluminescence spectra of polymer C8 at certain time points post UV irradiation.
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Figure S7. a) Photoluminescence spectra of polymer C9 under continuous 365 nm excitation for

several time. b) Photoluminescence spectra of polymer C9 at certain time points post UV irradiation.
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Figure S8. FTIR spectrum of polymer C7.
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Figure S9. FTIR spectrum of polymer C8.
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Figure S10. FTIR spectrum of polymer C9.

...............................................

135.45°C
-7.87%
346.98°C
-22.91%

490.07°C
-61.10%

100 200 300 400 500 600

Temperature (°C)

Figure S11. Thermogravimetric analysis of polymer C7.
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Figure S12. Thermogravimetric analysis of polymer C8.
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Figure S13. Thermogravimetric analysis of polymer C9.
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General Methods

All the reagents and solvents were obtained commercially and used as supplied without further
purification unless specified otherwise. The UV-Vis absorption spectra of solid sample were
obtained on a PerkinElmer Lambda 950 spectrophotometer. The time-resolved photoluminescence
spectra and lifetime at room temperature were recorded in air on an Agilent Cary Eclipse
spectrophotometer. The photoluminescence quantum yields were measured usinga HAMAMATSU
absolute PL quantum yield spectrometer (C11347). The integral area ratio of phosphorescence and
fluorescence peak is the ratio of phosphorescence and fluorescence quantum yield. Nuclear
Magnetic Resonance (NMR) spectra were measured on a Bruker AV-400 spectrometer and
processing on MestReNova (Mestralab Research, version: 14.0.0) software. Reversed phase
chromatography was performed on SepaBean™ machine (Santai Technology Inc., China) equipped
with C18-bonded Sepaflash® columns. GPC was recorded using a Waters Breeze at 25 °C with
water as the eluent. The ESI+ mass spectra were tested on a Waters GCT Premier spectrometer.
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Chemistry
Scheme 1. Synthetic route of polymers C7, C8 and C9.
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a) K,CO;, Pd(PPh;),, Dioxane/H,0, reflux; b) 6-Bromo-1-hexene, DMF, 100°C; c) Acrylamide,
AIBN, DMF, 70°C; d) Benzyl bromide, Acetonitrile, reflux.

4-bromo-7-(4-pyridyl)-2,1,3-benzothiadiazole (C1). The mixture of 4-pyridylboronic acid (244
mg, 2 mmol), 4,7-dibromobenzothiadiazole (647 mg, 2.2 mmol), Pd(PPh;), (116 mg, 0.1 mmol),
and K,COj; (832mg, 6 mmol) in 1,4-dioxane/ H,O (3/1, v/v, 20 mL) was heated to reflux under a
nitrogen atmosphere for 18 h. After cooling to room temperature, the reaction was extracted with
DCM (3 x 20 ml). The organic phase was combined and dried over sodium sulfate. Then the solvent
was removed under reduce pressure. The residue was purified by flash column chromatography on
silica gel to yield yellow solid (234 mg, 40%). '"H NMR (400 MHz, CDCl;) 6 8.77 (d, /= 5.2 Hz, 1H),
7.97 (d,J=7.5Hz, 1H), 7.85 (d, J=5.2 Hz, 1H), 7.68 (d, J= 7.6 Hz, I1H). HRMS(EI): m/z [M]", calcd
for C;6HoN4S: 290.0626; found: 374.0337.
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Compound C3. Compound C1 (58 mg, 0.2 mmol) and 6-bromo-1-hexene (65 mg, 0.053 mL, 0.4
mmol) was dissolved in anhydrous DMF (1 mL). The reaction was stirred at 100°C overnight. After
cooling to room temperature, the mixture was poured into diethyl ether (10 mL). Participate was
separated and purified by reversed phase chromatography on C18-bonded silica gel to yield white
solid (87 mg, 96%). 'H NMR (400 MHz, CD;0D) 6 9.10 (d, J = 7.0 Hz, 2H), 8.87 (d, J= 7.0 Hz, 2H),
8.26 —8.16 (m, 2H), 5.90 — 5.76 (m, 1H), 5.06 (dd, J=17.1, 1.8 Hz, 1H), 5.02 — 4.97 (m, 1H), 4.69 (t, J
=7.6 Hz, 2H), 2.23 —2.05 (m, 4H), 1.60 — 1.49 (m, 2H); 3*C NMR (101 MHz, CD;0D) § 155.3, 153.8,
153.0, 145.7, 138.9, 133.6, 133.1, 128.4, 127.4, 120.2, 115.9, 62.4, 34.1, 31.9, 26.5. HRMS(ESI+):
m/z [M-Br]*, calcd for C7H7;BrN3S*: 374.0327; found: 374.0337.

Polymer C7. Compound C3 (23 mg, 0.05 mmol), acrylamide (178 mg, 2.5 mmol) and 2,2'-azobis(2-
methylpropionitrile) (AIBN, 7 mg) was heat at 70 °C under a nitrogen atmosphere in DMF (1 mL)
for 12 h. After cooling to room temperature, the reaction was poured into MeOH (10 mL) to
participate the polymer solid. The participate was filter off and washed with MeOH and dried to
yield a white solid. GPC (H,0): Mn (PDI) = 5888 Da (2.318).

4,7-di(4-pyridyl)-2,1,3-benzothiadiazole (C2). The mixture of 4-pyridylboronic acid (537 mg, 4.4
mmol), 4,7-dibromobenzothiadiazole (588 mg, 2 mmol), Pd(PPh;)s (232 mg, 0.2 mmol), and
K,CO; (1108mg, 8 mmol) in 1,4-dioxane/ H,O (3/1, v/v, 20 mL) was heated to reflux under a
nitrogen atmosphere for 18 h. After cooling to room temperature, the reaction was extracted with
DCM (3 x 30 ml). The organic phase was combined and dried over sodium sulfate. Then the solvent
was removed under reduce pressure. The residue was purified by flash column chromatography on
silica gel to yield yellow solid (445 mg, 77%). '"H NMR (400 MHz, CDCl;) 6 8.75 (d, J = 6.2 Hz, 4H),
7.94 (d, J= 6.2 Hz, 4H), 7.93 (s, 2H).

Compound C4. Compound C2 (48 mg, 0.165 mmol) and 6-bromo-1-hexene (107 mg, 0.088 mL,
0.66 mmol) was dissolved in anhydrous DMF (1 mL). The reaction was stirred at 100°C overnight.
After cooling to room temperature, the mixture was poured into diethyl ether (10 mL). Participate
was separated and purified by reversed phase chromatography on C18-bonded silica gel to yield
white solid (93 mg, 91%). '"H NMR (400 MHz, CD;0D) 6 9.17 (d, J = 7.0 Hz, 4H), 8.95 (d, /= 6.9
Hz, 4H), 8.56 (s, 2H), 5.92 — 5.77 (m, 2H), 5.08 (dd, /= 17.1, 1.8 Hz, 2H), 5.03 — 4.98 (m, 2H), 4.73 (t,
J=1.6 Hz, 4H), 2.25 — 2.07 (m, 8H), 1.63 — 1.51 (m, 4H); 3C NMR (101 MHz, CD;0D) ¢ 154.2,
153.5,145.9,138.9,132.4,131.2,129.0,115.9, 62.6,34.1,31.9, 26.5. HRMS(ESI+): m/z [M-2Br]*",
caled for C,5H3,N,4S?t: 228.1168; found: 228.1170.

Polymer C8. The polymer C8 was synthesized follow a similar method as polymer C7. Polymer
C8 was achieved as a white solid. GPC (H,0): Mn (PDI) = 4770 Da (2.410).

Compound C5. Compound C4 (290 mg, 1.0 mmol) and benzyl bromide (171 mg, 0.119 mL, 1
mmol) were dissolved in acetonitrile (30 mL). The mixture was heated to reflux overnight. After
cooling to room temperature, the solvent was removed under reduced pressure. The residue was
purified by flash column chromatography on silica gel to yield yellow solid (216 mg, 47%). 'H NMR
(400 MHz, CD3;0D) 6 9.20 (d, J = 6.4 Hz, 2H), 8.96 (d, J= 6.3 Hz, 2H), 8.73 (d, J = 4.6 Hz, 2H), 8.49
(dd, J=17.5, 1.9 Hz, 1H), 8.23 (dd, J= 7.5, 2.0 Hz, 1H), 8.16 (d, J = 4.4 Hz, 2H), 7.61 (d, J= 7.0 Hz,
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2H), 7.54 — 7.48 (m, 3H), 5.93 (s, 2H); '*C NMR (101 MHz, CD;0D) 6 154.7, 154.3, 154.2, 150.5,
146.1, 145.7, 135.6, 134.8, 133.0, 131.1, 130.8, 130.19, 130.1, 128.7, 128.4, 125.6, 65.2.
HRMS(ESI+): m/z [M-Br]*, caled for Co;H;7N,S*: 381.1174; found: 381.1177.

Compound C6. The compound C6 was synthesized similar as compound C3. The compound C6
was achieved as white solid. 'H NMR (400 MHz, CD;0D) 6 9.28 (d, J = 6.7 Hz, 2H), 9.21 (d,J =
6.9 Hz, 2H), 9.01 — 8.94 (m, 4H), 8.59 (s, 2H), 7.68 — 7.60 (m, 2H), 7.57 — 7.45 (m, 3H), 5.98 (s,
2H), 5.93 - 5.79 (m, 1H), 5.08 (dd, J = 17.1, 1.8 Hz, 1H), 5.01 (dd, J = 10.2, 1.7 Hz, 1H), 4.77 (t,J
=7.6 Hz, 2H), 2.27 - 2.16 (m, 2H), 2.19 — 2.09 (m, 2H), 1.64 — 1.52 (m, 2H); *C NMR (101 MHz,
CD;0D) 0 154.2,153.8,153.4,145.9,138.9, 134.7, 132.7, 132.5, 131.2, 131.1, 131.0, 130.8, 130.3,
129.2, 129.0, 115.9, 65.3, 62.5, 34.1, 31.9, 26.5. HRMS(ESI+): m/z [M-2Br]**, calcd for
CaoH25N4S?*: 232.1012; found: 232.1006.

Polymer C9. The polymer C9 was synthesized follow a similar method as polymer C7. Polymer
C9 was achieved as a white solid. GPC (H,0): Mn (PDI) = 3567 Da (1.835).
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Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min=-1.5, max = 50.0

Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

19 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Used:

C:0-11 H:0-88 N:0-3 S04
X-MA

MX-HG-270 24 (0.258) Cm (24)

100

262.0243 271.0565 276.0174

260.0

265.0

279.0939

Page 1
Br: 0-1
NN

I H" 1: TOF MS ES+
M /A 2.67e+002

291.9542 Br—{ /,‘)—(\ N

N_¥ N_¥

93.9491
Chemical Formula: C,H;BrN,S*
Exact Mass: 291.9539
301.0710
280.1012 290.0089 2959423 306.1685
70563 3314323 3281534

270.0 275.0 280.0 285.0 290.0 295.0 300.0 305.0 310.0 315.0 320.0 325.0 330.0
Minimum: -1.5
Maximum: 5.0 5.0 50.0
Mass Calc. Mass mDa PPM DEBE 1-FIT i-FIT (Norm) Formula
291.9542 291.95414 -0.2 -0.7 9.5 35.6 0.0 Cll H7 N3 S Br
HRMS (ESI+) spectra of C1.
c2 Waters GCT Premier
20201838 416 (6.934) Cm (416-(81+117)) A — TOF MS El+
100+ W S 290 0628 1.31ed
7
N R
5
Chemical Formula: CigHagM4S
Exact Mass: 200.0626
$_
289.0542
.
291.0649
257.0826
_-258.0900
262.0452 ;92'0625
212028023 716
129.0449 176.0489 -
51.0231 730323 114.0360. < 14s0za4 T 203.0597. | ] Fiaie | 2880465,
i " T ik " . SORREAE v, roeh i .
1 T 1 T U T 1 T 1 T 1 T 1 T 1 T 1 T 1 T 1 1 T 1
40 60 80 100 120 140 160 180 200 220 240 260 280 300

HRMS (EI+) spectra of C2.

S16



Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 10.0 PPM / DBE: min=-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
35 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:0-17 H:0-17 N:0-4 P:0-1 S:0-1 Br:0-1
X-MA
MX-DBB-007 693 (7.921) Cm (685:696) 1: TOF MS ES+
o _ 2.42e+004
e 374.0337 nn ?}
Br A\ ;N
Yor
377.0463
378.0417
303.1280 325.0307 341.0096 354 g4g0 371.0214 ( _387.0007 399-0503 425.0807 4372127 44c 205
O—rH e T T T T T T T T T e e T e e e e e MUz
310 320 330 340 350 360 370 380 390 400 410 420
Minimum: -1.5
Maximum: 5.0 10.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
374.0337 374.0327 1.0 27 10.5 364.8 0.0 Cl7 H17 N3 S Br
HRMS (ESI+) spectra of C3.
C4 XEVO-G2TOF#NotSet 23-0Oct-202009:24:04
20201757 184 (1.812) Cm (184-(55:57+64:66)) 1: TOF MS ES+
373.1490 3.94e6
1004
= 5.
NN
e e
Ne 7 WA
Chemical Formula: CHaqNyS*
Exact Mass: 373.1481
N
=2 A
i =N
N/ WU
Chemical Formula: CygHqiN4S*
e s s Exact Mass: 291.0699
G 2~ /
— bt =
o 1516
Chemical Formula: CagHaNS8%* 291.0707
Exact Mass: 458.2337 \
228.1170 . ;?5.1486
146.03g1 1870772 Z AL 389.1416 4552056 487.2508 580.0445
L R Ay R s B L B EARE RARSS RAdAE AR ARaS LA o L s L e B L S

100 150 200 250 300 350 400 450 500

HRMS (ESI+) spectra of C4.

S17
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Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 10.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons
40 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:0-23 H:0-17 N:0-4 P:0-1 S:0-1 Br:0-1
X-MA
MX-DBB-009 68 (0.759) Cm (67:68) 1: TOF MS ES+
8.14e+001
100 381.1177 N;S;N
4 ? VAR
] NN Y
%
1 382.1345
1285.8560 305.2150 349.0795 380.6818|| _383.1478 449.1225 ;65.5655 4814233.499.5660 _ 533.3503 54 1.7821’%2
"ado | a0 | 340 | 360 | 38 400 | 420 | 440 | 460 | 480 | so0 | 520 | 540
Minimum: =1:5
Maximum: 5.0 10.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
381.1177 381.1174 0.3 0.8 17.8 31.%4 0.0 €23 H17 N4 S
HRMS (ESI+) spectra of C5.
Cé XEVO-G2TOF#NotSet 22-Oct-202016:52:37
20201756 150 (1.481) Cm (150-(1092+1106)) 1: TOF M3 ES+
3731492 5 5266
100+
VARV
[\

%
f

gy
Nl W T
NN

Chemical Farmula: CazHz NgS*
Exact Mass: 373.1481

re

8 ;
NN H
G
AN W an W
Chemical Formula: CigHyNgS™ 3741517
: Exact Mass: 291.0609
Chemical Formula. CzgHagM 5%
Exact Mass: 464 2024 /
\ 375.1489
2910705 -
232.1006 | Vil g
U 1 T I 1 1 1 Ll : 1 1 1 |I i 1 T 1} 1 ITU‘Z
100 125 150 176 200 225 250 275 300 325 350 375 400 425 450 475 500

HRMS (ESI+) spectra of C6.
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