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1. Methods

General Information

All of the chemicals used in the synthesis were of analytical grade. The solvents
were dried prior to their use in the synthesis. *H NMR and 3C NMR were carried out
using NMR AVANCE Il HD 400 spectrometer. The HRMS spectra of the compounds
were investigated by means of a thermo scientifc Q executive spectrometer. UV-VIS
2700 spectrophotometer (Shimadzu Ltd, Japan) was used to measure UV-VIS
absorption spectra of samples. Steady state fluorescence emission spectra were
obtained using a homemade spectrometer (IDR-MICRO-532-2/QEPRO-
ABS/NIRQUEST512, Ocean optics). Time resolved fluorescence spectra were recorded
using the FLS980 spectrophotometer (Edinburgh Instruments Ltd, UK, TCSPC mode),
374 nm picosecond pulsed laser, the repetition rates of the EPL picosecond laser for

different lifetime ranges were 10 MHz for 100 ns detection window.
Nanosecond Transient Absorption Spectroscopy

Nanosecond transient absorption spectra were measured on an LP980 laser flash
photolysis spectrometer (Edinburgh Instruments, UK). The signal was digitized using a
Tektronix MDO 3022 oscilloscope, and all samples were degassed with argon for
approximately 15 minutes prior to measurement. L900 software was used to process
the kinetic decay traces and fitting data.

Determination of Singlet Oxygen Quantum Yield

The singlet oxygen quantum yield (®,) of the dyads was determined using 1,3-
diphenylisobenzofuran (DPBF) as a singlet oxygen scavenger. By following the change
in absorbance (Amax = 414 nm) of DPBF upon photoexcitation of the mixture, the singlet
oxygen quantum vyield was determined using the equation. BDP-2| was used as a
standard for BTXI-LS, BTXI-RS and BTXI-DS (BDP-21 in ACN, Qstg = 87%).1 Ru(bpy)s(PFs)2
was used as a standard for BTXI ((Ru(bpy)z(PFe)2 in DCM, Qg4 = 57%).2 D is the singlet
oxygen quantum yield. A is the absorbance at the excitation wavelength (A = 0.2~0.3).
K'is the slope. n represents the refractive index of the solvent.
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Triplet-Triplet Annihilation (TTA)-Upconversion

TTA upconversion is performed by adjusting the concentration of photosensitizer
(c=1x 107> M) and acceptor (c = 1 x 1074 M). The samples were bubbled with argon
for 15 minutes prior to measurements. Upconversion was performed with 561/635 nm
CW laser (Changchun Radium Optoelectronics Technology Co., Ltd.) as excitation
source, the power intensity was detected by power meters (S130C, Thorlabs),
upconversion emission spectra was record by spectra detector (IDR-MICRO-532-
2/QEPRO-ABS/NIRQUEST512, Ocean optics). Upconversion quantum vyield is
calculated using following equations (The maximum ®yc value is 100%). Qsiq represent
the luminescence quantum yield of the reference. BDP-2| was used as a standard for
BTXI-LS and BTXI-RS (BDP-2I in ACN, ®sq = 2.7%)*, and upconversion was performed
with 561 nm CW laser. Methylene blue was used as a standard for BTXI-DS (methylene
blue in MeOH, Osiq = 3%)? and upconversion was performed with 635 nm CW laser. A
and Ayc represent the absorbance at 561/635 nm CW laser of the reference and
upconversion systems, respectively. /,c and Iiq represent the integrated areas of the
peaks occurring in the upconversion system and the reference, respectively. n
represents the refractive index of the solvent. The upconversion quantum yield is

normalized upconversion intensity, a factor of 2 was used in the calculation.
1—10"4""\ /I 2
Pyc =2 X Pgpqg X | — 3¢ X(£>X(nuc>

1—10-4 Ista Nsta

Density Functional Theory Calculations

To optimize the ground state geometry and to calculate the excited state energy
levels of the samples, the PBEO functional and the 6-31G (d,p) basis with density
functional theory (DFT) and its time dependent extension (TDDFT) levels were used,
respectively. The triplet excited state spin density surfaces of the samples were
calculated on the basis of the DFT//PBE0/6-31G (d,p)-optimized ground state

geometries. The Gaussian 16 program package was used for the calculation.?
Photopolymerization

Photoinitiators (0.02 mmol%), diphenyliodonium salt (0.05 mmol%), were mixed
with 10 mmol of olefin monomer. All samples were degassed with argon for
approximately 15 minutes prior to irradiation. After the deoxygenation was completed,
the BTXI-RS samples were irradiated by 532 nm optical fiber, while the BTXI-DS
samples were irradiated by 630 nm LED light for 5 minutes (100 mW cm™2).
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2. Synthesis of compounds
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Scheme S1: The synthetic route of the compounds.
BTXA were synthesized according to literature method.*>

Compound BTXI. The mixture of BTXA (2.5 g, 8.2 mmol), imidazole (16.1 g, 236.7
mmol), and 2-ethylhexylamine (4.5 mL, 27.9 mmol) was stirred for 6 hours under N,
atmosphere at 140 °C. After cooling to room temperature, the product was extracted
with dichloromethane and water, and dried with anhydrous sodium sulfate. The
solvent was then evaporated under reduced pressure. The crude product was purified
by column chromatography (silica gel, dichloromethane: petroleum ether = 1:1) to give
a yellow product (2.2 g) in a yield of 64%. *H NMR (400 MHz, CDCl3) 6 8.46 (d, J = 8.0
Hz, 1H), 8.29 (d, /= 8.0 Hz, 1H), 8.03 (dd, J = 20.0, 8.0 Hz, 2H), 7.43-7.28 (m, 4H), 4.16
-3.98 (m, 2H), 1.93 (s, 1H), 1.45-1.29 (m, 8H), 0.97-0.84 (m, 6H). 13C NMR (100 MHz,
CDCl3) 6 164.13, 163.68, 140.17, 136.32, 132.38, 131.53, 130.65, 130.20, 129.84,
127.80, 127.48, 126.32,125.92, 125.25, 121.16, 120.23, 119.02, 118.02, 44.18, 37.85,
30.80, 28.75, 24.10, 23.12, 14.13, 10.68. HRMS m/z calculated for C26H25NO,S [(M+H)*]:
416.16788, observed: 416.16791.

Compound BTXI-LS and BTXI-RS. BTXI (200 mg, 0.48 mmol), Lawesson's Reagent

(400 mg, 0.96 mmol) were dissolved in 1,2-dichlorobenzene (5 mL) under an N,
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atmosphere, and the reaction mixture was heated to 160 °C and refluxed for 2 hours
under stirring. After cooling to room temperature, add water to the product, and then
evaporated under reduced pressure to remove 1,2-dichlorobenzene. The solvent was
then extracted with dichloromethane and water, and dried with anhydrous sodium
sulfate. And the solvent then was evaporated under reduced pressure. The crude
product was purified by column chromatography (silica gel, ethyl acetate: petroleum
ether = 1:20) to give BTXI-LS and BTXI-RS in the following yields.

BTXI-LS (21 mg, 10 %). 'H NMR (400 MHz, CDCl3) & 9.07 (d, J = 8.0 Hz, 1H), 8.41
(d, J = 8.0 Hz, 1H), 8.26-8.03 (m, 2H), 7.54-7.33 (m, 4H), 4.83-4.61 (m, 2H), 2.23 (s, 1H),
1.47-1.35 (m, 8H), 0.96-0.85 (m, 6H).13C NMR (100 MHz, CDCl3) § 193.00, 162.05,
140.97, 138.45, 136.06, 131.81, 131.72, 130.03, 128.59, 128.01, 127.75, 126.78,
126.34, 126.15, 125.34, 120.88, 119.66, 118.44, 50.70, 36.69, 30.74, 28.67, 24.09,
23.15, 14.13, 10.82. HRMS m/z calculated for CysH2sNOS; [(M+H)*]: 432.14503,
observed: 432.14545.

BTXI-RS (13 mg, 6%). *H NMR (400 MHz, CDCl;) & 8.88 (s, 1H), 8.56 (s, 1H), 8.14
(d,J=16.0 Hz, 2H), 7.39 (s, 4H), 4.72 (t, J = 8.0 Hz, 2H), 2.22 (s, 1H), 1.49-1.34 (m, 8H),
0.95-0.86 (m, 6H).13C NMR (100 MHz, CDCl5) 6 193.55, 161.52, 140.57, 136.55, 133.57,
133.55, 131.67, 130.03, 128.47, 127.75, 126.44, 126.20, 124.99, 124.38, 124.26,
123.48,121.53,120.91, 119.61, 50.65, 36.75, 30.73, 28.67, 24.07, 23.16, 14.14, 10.81.
HRMS m/z calculated for C26H25NOS; [(M+H)*]: 432.14503, observed: 432.14520.

Compound BTXI-DS. BTXI (200 mg, 0.48 mmol), Lawesson's Reagent (600 mg,
1.44 mmol) were dissolved in 1,2-dichlorobenzene (5 mL) under an N, atmosphere,
and the reaction mixture was heated to 160 °C and refluxed for 3 hours under stirring.
After cooling to room temperature, add water to the product, and then evaporated
under reduced pressure to remove 1,2-dichlorobenzene. The solvent was then
extracted with dichloromethane and water, and dried with anhydrous sodium sulfate.
And the solvent then was evaporated under reduced pressure. The crude product was
purified by column chromatography (silica gel, petroleum ether) to give a blue product
(20 mg) in a yield of 9%.'H NMR (400 MHz, CDCl3) 6 8.99 (d, J = 12.0 Hz, 1H), 8.82 (d,
J=8.0Hz, 1H), 8.24-8.15 (m, 1H), 8.09 (d, /= 12.0 Hz, 1H), 7.53-7.35 (m, 4H), 5.65-5.43
(m, 2H), 2.48-2.33 (m, 1H), 1.51-1.21 (m, 8H), 0.97-0.78 (m, 6H). 13C NMR (100 MHz,
CDCl3) 6 141.08, 135.95, 131.90, 130.16, 128.73, 127.98, 127.87, 126.39, 126.30,
125.31,124.93,121.72,120.39, 57.44, 36.94, 30.63, 28.74, 24.00, 23.16, 14.13, 11.13.
HRMS m/z calculated for C26H25NS3 [(M+H)*]: 448.12219, observed: 448.12111.
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Molecular structure characterization

3.
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Figure S1. 'H NMR spectra of BTXI.
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Figure S2. 3C NMR spectra of BTXI.
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Figure S3. HRMS spectra of BTXI.
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Figure S4. *H NMR spectra of BTXI-LS.
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Figure S5. 3C NMR spectra of BTXI-LS.

SLS#4 RT:0.04 AV:1 NL: 2.86E9
T: FTMS + p APClI corona Full ms [150.0000-1500.0000]
432.14545

100+

[Ce]
7

50

40

Relative Abundance

30

20

10

o

279.09329 338.34167

181.04950 371.10132

237.07930 L\

476.17151
L AL :

623.
T

70 60 50 40 30 20 10

647.45898
664.45740

36926 | |~ 702.50049
T T

811.33600 915.32697
T T

T T T T T T
200 300

T
500

Figure S6. HRMS spectra of BTXI-LS.

600
m/z

T T T
700 800 900 1000

S7



88°0
880
68°0

o2
zze

691
cLy T
YLy

STV
6eL”

ZL'8;
9L'g’

958~
88'8

9z L~

6€°L~

4%

aL'g”

95’8~

88'8

d fgh

e

ooec

[€¢o'L

00°L

9.5 90 85 80 75 70 6.5 6.0 5.5 50 45 40 35 3.0 25 20 15 10 0

02

A

<Ly |

Yooz
dzoL |
Joo't

1 9.0 89 8.8 87 86 85 84 8.3 8.2 81 80 7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2
1 (ppm)

f1 (ppm)

Figure S7. 'H NMR spectra of BTXI-RS.
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4. UV-Vis absorption spectra
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Figure S13. UV-Vis absorption spectra of BTXI (a), BTXI-LS (b), BTXI-RS (c) and BTXI-DS

(d) in different solvents, c = 1 x 107> M.
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5. Steady and Transient Fluorescence Emission Spectra
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Figure S14. Fluorescence emission spectra of BTXI (a), BTXI-LS (b), BTXI-RS (c) and

BTXI-DS (d) in different solvents. Condition: A = 0.03, Aex = 420 nm.
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6. Singlet Oxygen Quantum Yield
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Figure S16. Changes in the absorption of DPBF within time upon photo irradiating with
530 nm light in air saturated solution of DPBF and photosensitizer. Condition: BTXI-LS
(a), BTXI-RS (b), BTXI-DS (c) in toluene; BTXI-LS (d), BTXI-RS (e), BTXI-DS (f) in 1,4-
Dioxane and BTXI-LS (g), BTXI-RS (h), BTXI-DS (i) in DMSO. Kinetics of the singlet
oxygen (10,) photosensitization of the BTXI-LS, BTXI-RS, BTXI-DS respectively in
toluene (j), 1,4-Dioxane (k), DMSO (l).
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Figure S18. Changes in the absorption of DPBF within time upon photo irradiating in

air saturated solution of DPBF and photosensitizer. Condition: BDP-2I (a) irradiated
with 530 nm light in ACN, Ru(bpy)s(PFs)2 (b) irradiated with 460 nm light in DCM.

Table S1: Photophysical parameters of compounds in 1,4-Dioxane.

Compounds  Agps? gh Aem®  DOf¢ T € trf D, 9 Dych
BTXI 450 19200 505 99 7.39 i <1/,<1,<1k
BTXI-LS 510 18400 i <0.1 i 6.2/,8.5,11.5% 95/, 97,54  9.2/,13.6, 1.7
BTXI-RS 506 21000 i <0.1 i 11.7/,17.7, 23.5¢ 92/,97,58¢ 10.1/,13.8,1.2%
BTXI-DS 597 20900 - <0.1 i 4.67,5.1, 8.0 72/, 76, 44% 0.18), 1.3

a\Wavelength of strongest absorption, in nm;? Molar extinction coefficient, in M~ cm™; ¢ Wavelength of strongest

emission, in nm; ¢ Absolute fluorescence quantum yield, in nm; Aex = 420 nm; € Fluorescence lifetime, in ns; c ~ 1.0

x 107° M, Aex = 374 nm./ Triplet state lifetime, in us; c ~ 1.0 x 107> M. 9 Singlet oxygen quantum yield, in %; BDP-2I

as reference (@, = 87%, in ACN). " Upconversion quantum yield, in %; 'Not observed;/ In toluene; ¥In DMSO.
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7. Density Functional Theory Calculations

BTXI BTXI-LS BTXI-RS BTXI-DS

Figure $19. Optimized ground state geometries of the compounds, calculated at the
DFT (PBEO/6-31G(d,p)) level with Gaussian 16W.
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Figure S20. Selected frontier molecular orbitals involved in the excitation and triplet
excited states of BTXI and BTXI-RS. Spin-orbit coupling matrix elements between S,
and T, states of BTXI and BTXI-RS.
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Figure S21. Selected frontier molecular orbitals involved in the excitation and triplet

excited states of BTXI-LS and BTXI-DS. Spin-orbit coupling matrix elements between S,
and T, states of BTXI-LS and BTXI-DS.

Table S2: Selected parameters of the excited states of BTXI-LS. Excited states of the BTXI-LS

calculated by DFT//PBE0/6-31G (d,p) based on the optimized ground state geometry.

DFT//PBE0/6-31G (d,p)

BTXI-LS Electronic transition

Excitation energy fe AEg 7,
So>51 2.35%,2.34¢,2.479 0.0106°, 0.0088¢, 0.0636¢

Absorption 0.764b
So—=>S2 2.58°, 2.59¢, 2.56¢ 0.6276b,0.6127¢, 0.56249

0.759¢

So>T1 1.59%,1.58¢, 1.61¢ 0.0000%, 0.000¢, 0.0000¢ J

Triplet States 0.863

So—>T> 2.10°, 2.10¢, 2.24¢ 0.0000%, 0.000¢, 0.0000¢

aQOscillator strength; ?In Toluene; € In 1,4-Dioxane; ¢ In DMSO.

Table S3: Selected parameters of the excited states of BTXI-RS. Excited states of the BTXI-RS

calculated by DFT//PBE0/6-31G (d,p) based on the optimized ground state geometry.

DFT//PBE0/6-31G (d,p)

BTXI-RS Electronic transition

Excitation energy fe AEg 7
So>S1 2.38%,2.37¢,2.50¢ 0.0013%, 0.0011¢, 0.0074¢

Absorption 0.772b
So>S: 2.61%,2.62¢,2.607 0.6578%, 0.6395¢, 0.6621¢

0.767¢

So>T1 1.61%, 1.60¢, 1.63¢ 0.0000%, 0.000¢, 0.0000¢ J

Triplet States 0.871

So—>T, 2.13%,2.13¢, 2.26¢ 0.0000%, 0.000¢, 0.0000¢

aQOscillator strength; ?In Toluene; € In 1,4-Dioxane; ¢In DMSO.
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Table S4: Selected parameters of the excited states of BTXI-DS. Excited states of the BTXI-DS
calculated by DFT//PBEQ/6-31G (d,p) based on the optimized ground state geometry.

DFT//PBE0/6-31G (d,p)

BTXI-DS Electronic transition

Excitation energy fe AEs 1,
So>51 2.01%,2.01¢, 2.11¢ 0.0048%, 0.0042¢, 0.0114¢

Absorption 0.6420
So—>S2 2.33%,2.33¢,2.32¢ 0.4769%, 0.3522¢, 0.6488¢

0.638¢

So>T1 1.37%,1.37¢,1.38¢ 0.0000%, 0.000¢, 0.0000 o

Triplet States 0.728

So—>T> 1.78%,1.78¢,1.89¢ 0.0000%, 0.000¢, 0.0000

a Oscillator strength; ?In Toluene; € In 1,4-Dioxane; ¢ In DMSO.

8. Nanosecond Transient Absorption Spectra
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Figure S22. (a) Nanosecond transient absorption spectra of BTXI-LS at different decay
time, Adex = 530 nm, ¢ = 1 x 10 M, in toluene. (b) The decay curve of BTXI-LS at 510

nm, c=1x 107> M, in toluene.
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Figure S23. (a) Nanosecond transient absorption spectra of BTXI-LS at different decay
time, Aex = 530 nm, c = 1 x 10> M, in 1,4-Dioxane. (b) The decay curve of BTXI-LS at
510 nm, c= 1 x 107 M, in 1,4-Dioxane.
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Figure S24. (a) Nanosecond transient absorption spectra of BTXI-LS at different decay
time, Aex=530 nm, c= 1 x 107> M, in DMSO. (b) The decay curve of BTXI-LS at 510 nm,
c=1x10> M, in DMSO.
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Figure S25. (a) Nanosecond transient absorption spectra of BTXI-RS at different decay
time, dex =530 nm, c = 1 x 10~ M, in toluene. (b) The decay curve of BTXI-RS at 510

nm,c=1x 10" M, in toluene.
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Figure $26. (a) Nanosecond transient absorption spectra of BTXI-RS at different decay
time, Aex=530nm, c= 1 x 10> M, in DMSO. (b) The decay curve of BTXI-RS at 510 nm,
c=1x10> M, in DMSO.
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Figure S27. (a) Nanosecond transient absorption spectra of BTXI-DS at different decay
time, dex = 610 nm, ¢ = 1 x 107> M, in toluene. (b) The decay curve of BTXI-DS at 600

nm, c=1x 10> M, in toluene.
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Figure $28. (a) Nanosecond transient absorption spectra of BTXI-DS at different decay

time, dex = 610 nm, ¢ = 1 x 10~ M, in 1,4-Dioxane. (b) The decay curve of BTXI-DS at
600 nm, c= 1 x 107 M, in 1,4-Dioxane.
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Figure S29. (a) Nanosecond transient absorption spectra of BTXI-DS at different decay
time, Aex=610 nm, c= 1x 10> M, in DMSO. (b) The decay curve of BTXI-DS at 600 nm,
c=1x107> M, in DMSO.

9. Triplet-Triplet Annihilation Upconversion
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Figure S30. Schematic illustration of the TTA-UC system, where GS stands for ground
state, ISC stands for intersystem crossing, TTET and TTA stand for triplet-triplet energy

transfer and triplet-triplet annihilation, respectively.
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Figure S31. (a) Nanosecond transient emission spectra of BTXI-LS in the presence of

Perylene (1 x 107* M), in 1,4-Dioxane. (b) The decay kinetic traces of compound at 470
nM. Aex = 530 nm.
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Figure S32. (a) Nanosecond transient absorption spectra of the mixed BTXI-LS (1 x 10~
M) with Perylene (1 x 10~* M) solution at different decay time. (b) Decay traces of the
BTXI-LS (1 x 10~ M) at 510 nm in the presence of different Perylene concentrations,
in deaerated 1,4-Dioxane, Aex = 530 nm. (c) Stern-Volmer plot for lifetime quenching of

BTXI-LS with increasing concentration of Perylene.
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Figure S33. (a) Nanosecond transient emission spectra of BTXI-RS in the presence of
Perylene (1 x 107* M), in 1,4-Dioxane. (b) The decay kinetic traces of compound at 470
nM. Aex = 530 nm.
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Figure S34. (a) Decay traces of the BTXI-RS (1 x 10 M) at 510 nm in the presence of
different Perylene concentrations, in deaerated 1,4-Dioxane, Aex = 530 nm. (b) Stern-
Volmer plot for lifetime quenching of BTXI-RS with increasing concentration of

Perylene.
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Figure S35. (a) Nanosecond transient emission spectra of BTXI-DS in the presence of

TIPS-AC (1 x 107* M), in toluene. (b) The decay kinetic traces of compound at 470 nm.
Aex =610 nm.
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Figure S36. (a) Nanosecond transient absorption spectra of the mixed BTXI-DS (1 x
10> M) with TIPS-AC (1 x 10~* M) solution at different decay time. (b) Decay traces of
the BTXI-DS (1 x 10~> M) at 600 nm in the presence of different TIPS-AC concentrations,
in deaerated toluene, Aex = 610 nm. (c) Stern-Volmer plot for lifetime quenching of
BTXI-DS with increasing concentration of TIPS-AC.
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Figure S37. (a) Nanosecond transient emission spectra of BTXI-DS in the presence of

PBI (1 x 10~* M), in toluene. (b) The decay kinetic traces of compound at 540 nm. Aex =
610 nm.
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Figure S38. (a) Nanosecond transient absorption spectra of the mixed BTXI-DS (1 x
10 M) with PBI (1 x 10™* M) solution at different decay time. (b) Decay traces of the
BTXI-DS (1 x 10> M) at 600 nm in the presence of different PBI concentrations, in
deaerated toluene, Aex = 610 nm. (c) Stern-Volmer plot for lifetime quenching of BTXI-

DS with increasing concentration of PBI.
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Figure S39. (a) TTA-UC spectra with BTXI-LS as the photosensitizer (1 x 10> M) and
perylene as the acceptor (1 x 10~ M) at different power density, Aex =561 nm, in
toluene. (b) Integrated upconversion fluorescence emission intensity of perylene
plotted as a function of incident power density. (c) Upconversion quantum yield of

perylene plotted as a function of incident power density.
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Figure S40. (a) TTA-UC spectra with BTXI-LS as the photosensitizer (1 x 10> M) and
perylene as the acceptor (1 x 1074 M) at different power density, Aex = 561 nm, in 1,4-
Dioxane. (b) Integrated upconversion fluorescence emission intensity of perylene
plotted as a function of incident power density. (c) Upconversion quantum yield of

perylene plotted as a function of incident power density.
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Figure S41. (a) TTA-UC spectra with BTXI-LS as the photosensitizer (1 x 10> M) and
perylene as the acceptor (1 x 10~ M) at different power density, Aex =561 nm, in
DMSO. (b) Integrated upconversion fluorescence emission intensity of perylene
plotted as a function of incident power density. (c) Upconversion quantum yield of

perylene plotted as a function of incident power density.
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Figure S42. (a) TTA-UC spectra with BTXI-RS as the photosensitizer (1 x 10~ M) and
perylene as the acceptor (1 x 10™* M) at different power density, Aex =561 nm, in
toluene. (b) Integrated upconversion fluorescence emission intensity of perylene
plotted as a function of incident power density. (c) Upconversion quantum yield of

perylene plotted as a function of incident power density.
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Figure S43. (a) TTA-UC spectra with BTXI-RS as the photosensitizer (1 x 10~ M) and
perylene as the acceptor (1 x 10~ M) at different power density, Aex =561 nm, in
DMSO. (b) Integrated upconversion fluorescence emission intensity of perylene
plotted as a function of incident power density. (c) Upconversion quantum yield of

perylene plotted as a function of incident power density.

0.20
20/ a * b . | C
o~
~
; 0.15
S 15] 3 <
° 1592mW cm Z 10 1€
> 5 : E £ @, =0.18%
z 100 (:ju Slope Sl:ope =141 _g 0.10!
g 191 mW cm? g : T
= 05 159 mW cm™ - : 5
0.0 — = J 104 . : L L
400 500 600 700 600 1200 1800 500 1000 1500
Wavelength / nm Power intensity / mW cm™ Power intensity / mW cm

Figure S44. (a) TTA-UC spectra with BTXI-DS as the photosensitizer (1 x 10~ M) and
TIPS-AC as the acceptor (1 x 10™* M) at different power density, Aex =635 nm, in
toluene. (b) Integrated upconversion fluorescence emission intensity of TIPS-AC
plotted as a function of incident power density. (c) Upconversion quantum yield of

TIPS-AC plotted as a function of incident power density.
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Figure S45. (a) TTA-UC spectra with BTXI-DS as the photosensitizer (1 x 10~ M) and
PBI as the acceptor (1 x 107* M) at different power density, Aex = 635 nm, in toluene.
(b) Integrated upconversion fluorescence emission intensity of PBI plotted as a
function of incident power density. (c) Upconversion quantum yield of PBI plotted as a
function of incident power density.

10. Photopolymerization
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Figure S46.The experiment for the polymerization of monomer (DMA), conditions:
BTXI-DS, diphenyliodonium salt, irradiated for 5 minutes with the wavelength of LED
is 630 nm (100 MW cm~2).
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Figure S47.The experiment for the polymerization of monomer (EEEA), conditions:
BTXI-DS, diphenyliodonium salt, irradiated for 5 minutes with the wavelength of LED
is 630 nm (100 MW cm~2).
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Figure S48.The experiment for the polymerization of monomer (IBOA), conditions:
BTXI-DS, diphenyliodonium salt, irradiated for 5 minutes with the wavelength of LED
is 630 nm (100 MW cm~2).
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Figure S49. The experiment for the polymerization of monomer (DMA), conditions:
BTXI-RS, diphenyliodonium salt, irradiated for 5 minutes with the wavelength of
optical fiber is 532 nm (100 mW cm™2).
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Figure S50. The experiment for the polymerization of monomer (EEEA), conditions:
BTXI-RS, diphenyliodonium salt, irradiated for 5 minutes with the wavelength of
optical fiber is 532 nm (100 mW cm™2).
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Figure S51. The experiment for the polymerization of monomer (IBOA), conditions:
BTXI-RS, diphenyliodonium salt, irradiated for 5 minutes with the wavelength of
optical fiber is 532 nm (100 MW cm~2).
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Figure S52. The UV-Vis absorption spectra in different conditions. (a) BTXI-DS (5 x 10™°
M), diphenyliodonium salt (4 x 1072 M). (b) BTXI-DS (5 x 10~> M). The wavelength of
LED is 630 nm (100 mW cm~2). In ACN.
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Figure S53. The UV-Vis absorption spectra in different conditions. (a) BTXI-RS (5 x 10~
M), diphenyliodonium salt (4 x 1072 M). (b) BTXI-RS (5 x 10~ M). The wavelength of
irradiation optical fiber is 532 nm (100 mW cm~2). In ACN.

04 . . .
a Before Irradiation 04! b Before Irradiation |
After Irradiation ’ After Irradiation
0.2¢
0.2+
fan 2
= =
C C
£ 00 2 0.0
£ £
-0.2
-0.2¢

3480 3500 3520 3540 043480 3500 3520 3540
Magnetic Field / G Magnetic Field / G

Figure S54. (a) The EPR spectra of BTXI-DS by using a-phenyl-N-tert-butylnitrone (PBN)
as radical scavenge. Conditions: BTXI-DS (1 x 1073 M), diphenyliodonium salt (1.5 x
1073 M), PBN (1 x 10°2 M), in DMSO, irradiated for 5 minutes with the wavelength of
LED is 630 nm (100 mW cm™2). (b) The EPR spectra of BTXI-RS by using PBN as radical
scavenge. Conditions: BTXI-RS (1 x 10~3 M), diphenyliodonium salt (1.5 x 10~3 M), PBN
(1x 1072 M), in DMSO, irradiated for 5 minutes with the wavelength of optical fiber is
532 nm (100 MW cm™2).

S34



Table S5. The molecular weight and dispersity values of the polymers prepared by

photopolymerization reactions after 5 minutes of irradiation (Aex= 532 nm, 100 mW cm™2).

Monomer M, (Da) My (Da) PDI
DMA 12086 36518 3.02
EEEA 13799 42653 3.09
IBOA 16262 49139 3.02

DMA

Normalized Signal

6 7 8 9 10

Time / min

Figure S55. The GPC chromatograms of the polymers prepared by
photopolymerization reactions after 5 minutes of irradiation (Aex= 532 nm, 100 mW
cm™2). Conditions: BTXI-RS as the photoinitiator, DPI as the co-initiator, and IBOA, EEEA,

and DMA as monomers.
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