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1. The radical trapping experiments

Ph
)L (5.0 equiv.) —\
Ph” “Ph -0

1a + 2a 3a + 19)

standard conditions N
trace < >

Add 1a (0.20 mmol), 2a (0.46 mmol), 1,1-stilbene (1.2 mmol, 4.0 equiv.) to the
sealed tube and dry DMAc (1.0 mL) , The reaction mixture was evacuated and with
pure N, for three times and stirred under the irradiation of 36 W blue LEDs at room
temperature for 1 h. After irradiation, Then, the mixture was diluted with water (10
mL) and extracted with ethyl acetate (5 mL X 3). The combined organic phase was
washed with brine, dried over Na,SO,4 and concentrated under reduced pressure to
give a residue which was purified by silica gel column chromatography to afford the
compound 3a (trace) and compound 4 (27 mg, 8% yield). Characteristic data for
compound 4: : 'H NMR (400 MHz, CDCl;): & 7.41-7.30 (m, 8H), 7.24 (d, J = 7.6 Hz,
2H), 6.63 (s, 1H), 3.05 (t, ] = 4.6 Hz, 4H), 1.54-1.49 (m, 6H).

2. Stern-Volmer Luminescence Quenching Analysis

Emission intensities were recorded using an Agilent Cary Eclipse Fluorescence
Spectrophotometer. First, the emission intensity of 1a solutions was observed at 532
nm. The solutions were irradiated at 426 nm (Maximum absorption wavelength of 1a)
and fluorescence was measured from 436 nm to 730 nm. The solution of 4-CzIPN-Br
(1 mM, 10 mL), 1a (1 M, 10 mL) and 2a (1 M, 10 mL) were prepared in air.

For Experiment 1: Constant photocatalyst; Varied 2-methyl-1-(2-phenyl-1H-
benzo[d]imidazol-1-yl)prop-2-en-1-one.

Add 30 pL 4-CzIPN-Br solution and 0 pL, 60 pL, 120 pL, 180 pL, 240 pL 1a
solution respectively in the quartz cuvette, then diluted the solution to 3 mL.
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Supplementary figure 1: Fluorescence spectrum of PC + 1a.
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Comment: 1a does not react with the excited photocatalyst.
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Supplementary figure 2: Stern-Volmer Luminescence Quenching Analysis of PC + 1a.

For Experiment 2: Constant photocatalyst; Varied piperidine-1-sulfonyl chloride.
Add 30 pL 4-CzIPN-Br solution and 0 puL, 60 pL, 120 pL, 180 uL, 240 pL 1a solution
respectively in the quartz cuvette, then diluted the solution to 3 mL.
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Supplementary figure 3: Fluorescence spectrum of PC + 2a.

Comment: Only 2a could quench the photocatalyst.
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Supplementary figure 4: Stern-Volmer Luminescence Quenching Analysis of PC + 2a.

3. Larger-Scale Experiments

A frame-dried 100 mL Schlenk flask with a magnetic stirring bar was charged with 2-
methyl-1-(2-phenyl-1H-benzo[d]imidazol-1-yl)prop-2-en-1-one (la) (1.05 g, 4.0
mmol), 4-CzIPN-Br (28.4 mg, 0.02 mmol) and dry DMA (20.0 mL) was added via
syringe under nitrogen. Then piperidine-1-sulfonyl chloride (2a) (1.69 g, 9.2 mmol)
was added and the reaction mixture was stirred under irradiation by a 36 W blue
LEDs at 25 °C for 2.5 hours under nitrogen. The reaction mixture diluted with water
(200 mL) and extracted with ethyl acetate (100 mL) for three times. The combined
organic phase was dried over anhydrous Na,SO,4 and concentrated to give a residue
which was purified by silica gel chromatography, eluting with petroleum ether/ethyl
acetate, to give compound 4a as a light yellow solid (1.60 g, 98%).
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3a 'H NMR (400 MHz, CDCl;)
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3b 'H NMR (400 MHz, CDCly)
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3c 'H NMR (400 MHz, CDCl;)



wdd ¢ ! z £ v S 9 L 8 6 oL L zi

ity o el suns g G e v s i g el o e sl e el e e el B s | AETRE VI L ST RS | YRR E TR ST
001 o4
Q 20
W 0E°0 a1
a d58
o<t MIM
THW TYOOOET "00P as
FEESS I8
sragjemered Bursseooxg - g
THW QTLVZET " 00F 1048
M 000000007 0T ™I
aesn 9967 14
HT To0N
smsmss== T TERWE sss=sz==
Q%S 00000000 1 1a
X L 96T 3z
2esn 95§ EC]
oRsn gQE" 0% Ma
¥9 oY
oS GRESPEE § ow
2H EEYSTT 0 5FaAT
H §§9° EITH HMS
T BQ
91 BN
ETDaD LIHIATOS
FEEST al
ogbz 84S
-850 OgEVS mm § THECE 3
Joads HIEIESHI
TEIT i
FT0TET0T TaawEq

sInjsmeIws uoT3TsTnbovw - T4

T oHooEd
1 oHaXE
H-T-LE—T—8H THER
SIoERIvg TR JUBIIOD

S11



ar°'T od
Q B
TH 0071 27
Q HEE
w3 MOIN
THH 069LTTR 00T ag
BILTE 15

sroqmmeIed Gursseooxg - 73

TEHW SO0 TET Q0¥ TodE

M LE6G0E0ES 0 ETNTd

M 0000S0FE° 0 TINTd

M 00000000 0T INTd
oesn 00°06 Tadod
HT ToOH
FTTITER Tl maaqao
Emsseses 7y TENNE) ==asseee
THH E6TETTH 00T Togs
M 00000000° LS NI
se=n FI°RT 14
JET TR
======== T3 TIHKVHD ========
o9 §00000E0" 0 Ta
g9 00Q0Q009° T Ta
HE Q66T 2L
oBsn Q579 20
Sesn. Q08" 0% MO
T9T o

oes gEPIERFE’T ow
TH F6LIFE 0 EFEII
TH TP ELO0PT HMS

v 50

5T SH
£T2aD IRANTOE
FEEET ax
ogbdbz T F il

-85 OHEV4 W §  OHE0H
3oads WIEISHI
01T =L
PIS0ETOT g
sIajemeIwg wiirstonboy - 73
5 OHODEJ

1 ORIXT

I-T-L6-T—¥H THVH
SIVINEEIT TIWJ JUSIIND

O
1/
P20
(@]
(@)

9% ‘0L

5697 —
Sgier-—
00°0% —

6E°FI

S12

g LLl—

3d '"H NMR (400 MHz, CDCly)
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3h '"H NMR (400 MHz, CDCl;)
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3h 3C NMR (100 MHz, CDCl;)
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3i 'TH NMR (400 MHz, CDCl;)
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3i ’F NMR (376 MHz, CDCl;)
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3j 13C NMR (100 MHz, CDCl)
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3k '"H NMR (400 MHz, CDCl;)
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3k 3C NMR (100 MHz, CDCl,)
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31 'H NMR (400 MHz, CDCl;)
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3m 'H NMR (400 MHz, CDCl;)



59

W

oL

gL
|

g 58
1 1

0’6

g6

00T
Q
H QE°0
Q
W
THH OLOQOET 00w

FEEET isg
srajpwered Burssaooxg - T3

THH QTLPEET 00% To4E
M 00000000° 0T THIE
oasn §F 8T T4
HT To0H

e [F TERWE) ==e=—e==

995 Q0Q00000° T Ta

X S LT - 3
ousn Qg9 =20
oasn Q0@ 09 MO

f42 oy
a9 GEESPES E ow

TH EAVSTI0 EFTIIT I

TH §89 EITH HME

z 50
T SH
ET2aD LEIATOE
FEESS I
ogb= DOEITOS
-6 QEEVS W §  QHEOH
Ioeds WOELSNI
6579 SWT L
6THOETOT TagEg
sImjameIeg uotirstobow - 7a
) : oHDOE S
| : OHIXE
H-T-06-T—4¥H THYH

SIjomeIvd IR JUBIIOD

L9 1"

-

|

FOE L

SPETL
99E°"L
FLE"L
06E"L

EGE"L

00F% L

90%° L

clv L
6TF L

E2h L

LEP'L
PP L
LaL L

E6L'L

FO8° L

608" L

OFE"B

SPE’B

9GE°8
£E9E°8
LO¥ 8B

3m 3C NMR (100 M7

f
.

5
9

S32



wiad u Uk uUa Ut uv us ua UL Uy Ub UUE UkE: UGk Uok UFE U UJE ULE Ubk UbDE
| I 1 1 ] ] ] ] 1 1 1 ] ] 1 1 | ] ]

f :

or°T od

Q =

ZH 00°T g1
Q HES

W= MOM
ZHH Q6FLTTR 00T ag
BILIT 15
siejemesed Burtssecoxg - 74
THA SO0FTET"00F Tods
M LE6G0F085 0 ETMTd
M 000050%E°0 TIMIE
H 00000000°0% THTd
oasn 00" 08 FIdad
HT TONH
FTIITER Tlogdaa

e ZF TERAVHD =crmw

THW CETETTH "00T Tod5

M 00000000°LS M
a==n §1CFT 14
XTI Tons

======== ]3 TEHHWHD ========

o8 0000008070 110
oas 000000907 % Ta
q T°96T a1
oeEn 0§ a0
oesn Q080T Lo
EOT =
oBs gEPIEFE "1 ow
TH BELIFE"D ET4ard
TH TP AE0RT HMS
¥ a0
95T SH
ET3E IHIATOS
FESEI ar
Qg bdbz DOESTIE
-G OEEVS Wm §  QHE0Nd
3oeds WELERT ]
§T°L WL
ETROLTOT TeaEg
siejemeIeg wiitsTnboy - 73 O
= b2 R BRI L o 1/ e el el el el el el el el el =
I CREd (n W w = o -l N et B S AV OV I SV I e R TS RS S -l
T OHIXE . C 1 4 WS oy oy 00 00 = 00 W —_
o-T-06—T-HH TIE Lo o o B O = o e} .
SIjamR IR VW] JUBTIOT |- b n =W =1 = e =] Bl 00 B B W B D ()
(@) HMOom oMoy = OB )

S33

3n '"H NMR (400 MHz, CDCl;)
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30 'H NMR (400 MHz, CDCls)
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3r 3C NMR (100 MHz, CDCl;)
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3u 'H NMR (400 MHz, CDCly)
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