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Materials and Instruments

The Fourier transform infrared (FT-IR) spectra were collected in the range of 4000-
400 cm™! on a Bruker Tensor 27 spectrometer with KBr pellets dispersed samples.
The powder X-ray diffraction (PXRD) pattern on the samples were recorded on Cu
Ka radiation (A = 1.5406 A) over a 26 range of 5-40°. The UV/Vis diffused
reflectance spectra (DRS) were obtained on Agilent Cary 100 spectrophotometer with
BaSO, as the reference for the baseline correction. Room temperature steady-state
photoluminescence (PL) and time-resolved photoluminescence (TRPL) of the samples
were collected on a FLS1000 fluorescence spectrophotometer. Electron paramagnetic
resonance (EPR) spectra was measured by a Bruker EMXmicro EPR. Scanning
frequency: 9.83 GHz; central field: 3508.25 G; scanning power: 0.2 mW; scanning
temperature: 25 °C. The starting materials were commercially available and were used
without further purification. After the catalytic reaction, the product was performed on
a Gas chromatograph (GC) with a flame ionization detector (FID).

Experimental Section

X-ray Crystallography. All crystallographic data were recorded at a Bruker D8
Venture area-detector diffractometer with Ga-Ka radiation at 100 K. The structures
were solved by the direct methods and refined by full-matrix least-squares
refinements based on F” using the SHELXTL crystallographic software package.!'-”!
In the structure, free solvent molecules were removed using the SQUEEZE routine of
PLATON,! All the non-hydrogen atoms were refined anisotropically. The positions
of hydrogen atoms on carbon atoms were calculated theoretically. Parameters of the
crystal data collection and refinement are given in Table S1. The Cambridge
Crystallographic Data Centre (CCDC) number is 2296424 and 2323638. Select bond
lengths and angles are provided in Table S2 and Table S3.

Electrochemical measurements. Photoelectrochemical measurements were
performed on an electrochemical workstation (CHI760e Instruments). The preparation
method of the working electrode is as follows: First, weigh 10 mg of compounds 1
and 2 and put it into the quartz glass vial, adding 1.0 mL mixed solution of ethanol
and distilled water (v/v=1) and 20 ul Nafion mixture solution, subsequently,
ultrasound for 30 minutes. Then, 100 ul mixture was transferred into the FTO with 1
x 1 c¢m? illuminated area and dried at room temperature. Platinum electrode as the
auxiliary electrode, Ag/AgCl electrode as reference electrode, Na,SO, (0.5 M)
solution was used as the electrolyte solution. Mott—Schottky (M—S) plots were



recorded in the dark at frequencies of 1000 Hz, 1500 Hz and 2000 Hz. The on—off
transient photocurrent responses were recorded with a sampling interval of 25 s using
a 300 W Xe lamp with full spectrum. Electrochemical impedance spectroscopy
measurements were recorded over a 0.01 to 10° Hz frequency range.

Scavenger Experiments. A series of photocatalyst-free radical scavengers were used
to control the photoactivity experiments, i.e., KI and AgNO; were employed as the
scavenger of photogenerated holes and electrons, t-butanol as the scavenger of
hydroxyl radicals (*OH), 2,2,6,6-tetramethylpiperidinyl-1-oxide (TEMPO) as the
scavenger of a-carbonyl radical, 1,4-benzoquinone (BQ) as the scavenger of
superoxide radical species (O,), and 1,4-diazabicyclo[2.2.2]octane (DABCO) as the

scavenger of singlet oxygen (10,).
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Fig. S1. Compound 2: (a) The asymmetric unit; (b) Coordination environments of the
Co' ion (H atoms are omitted for clarity); (c) space-filling mode of 2; (d) Schematic

of the 2-fold interpenetration. The symmetry codes refer to Table S3.

Fig. S2. Presentation of the 3D architecture of compound 1 from (a) a axis, (b) b axis

and (c) ¢ axis. (Green balls represent open channels)



Fig. S3. Presentation of the 3D architecture of compound 2 from (a) a axis, (b) b axis

and (c) ¢ axis. (Yellow balls represent open channels)
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Fig. S4. The IR spectra of compounds 1 and 2.

(a) (b)

—— As-synthesized
—— Simulated —— As-synthesized
—— Simulated

Intensity (a.u.)
Intensity (a.u.)

[P

10 15 20 25 30 35 40 10 20 30 40
28(degree) 26 (degree)

\ (@ :
\ / !‘&"
- ‘\\ ." . >
o

Fig. S5. PXRD patterns of reprepared (a) compound 1 and (b) compound 2; Single

crystal photos of compound 1 (¢) and compound 2 (d).



Table S1. Crystallographic data and structure refinement for compounds 1 and

2.
Compound 1 Compound 2
Formula Ce3H41BF2N4OgS47n, Ce3H4BCo,FoN,O5S,
Formula weight 1289.79 1276.91
Crystal system triclinic triclinic
Space group P-1 P-1
a/d 11.3593(7) 11.6011(10)
b/A 19.4355(11) 19.3737(18)
c/Ad 19.9874(13) 20.1834(18)
a/° 95.969(2) 93.837(5)
y/° 95.883(2) 97.640(5)
p/° 91.084(2) 90.183(5)
v /43 4363.7(5) 4485.7(7)
Z 2 2
Pealed/g M3 0.982 0.945
s/mm™! 1.275 0.506
Collected reflections 67011 49517
Unique reflections 20378 14465
R, [T>20 (1)] 0.0588 0.0944
WR; (all data) 0.1670 0.2784
GOOF 1.084 1.027

CCDC 2296424 2323638




Table S2. Selected Bond Distances (A) and Angles (deg) for compound 1.

Znl1-05#2 2.0407(19) Zn1-05#2 2.0407(19)
Zn1-0745 2.050(2) Zn2-08#2 2.0590(19)
Zn1-03#6 2.105(2) Zn2-06#3 2.0323(18)

Zn1-01 2.022(2) Zn2-04 2.0222(19)
Znl-N4 2.033(2) Zn2-02#1 2.087(2)

N1#4-Zn2-02#2 98.94(9) 08#1-Zn2—Znl#2 84.36(5)

O5#1-Zn1~Zn2#5 83.55(5) O8#1-Zn2-02#2 151.96(8)

05#1-Zn1-07#6 86.47(8) O6#3~Zn2-Zn1#2 74.01(5)

05#1-Zn1-03#5 150.27(8) 06#3-Zn2-08#1 85.19(8)

O7#6~Zn1~Zn2#5 73.70(5) O6#3-Zn2—-02#2 86.80(8)

O7#6~Zn1-03#5 86.16(8) 04-Zn2-Zn1#2 91.15(6)

03#5-Zn1-Zn2#5 66.74(6) 04-Zn2-08#1 92.76(8)

01-Zn1-Zn2#5 89.97(6) 04-Zn2-06#3 165.15(8)
01-Zn1-05#1 93.05(8) 04-7Zn2-02#2 88.20(8)
01-Zn1-0746 163.62(8) 04-Zn2-N1#4 97.67(9)
01-Zn1-03#5 86.20(9) 02#2-Zn2~Znl#2 67.60(6)

01-Zn1-N4 99.02(9) N1#4-Zn2-Znl#2 163.75(7)
N4—Zn1-Zn2#5 156.03(7)  NI#4-Zn2-08#1 108.68(9)
N4-Zn1-05#1 117.80(9)  NI#4-Zn2-06#3 96.92(8)
N4-Zn1-07#6 95.65(9) N4-Zn1-03#5 91.59(9)

#1 +x, -14y, +z; #2 1+x, +y, +z; #3 14x, -1+, +z; #4 2+x, +y, 14z #5 -1+x, +y, +z; #6 -1+x, -1+,

+z



Table S3. Selected Bond Distances (A) and Angles (deg) for compound 2.

Col-O3#3
Col-08#2
Col-05#1
Col-01
Col-N4
03#3-Col1-Co2#2
O8#1-Col-Co2#2
O8#1-Col-O5#2
08#1-Col-N4
0O8#1-Col1-03#3
O5#2-Col1-Co2#2
O5#2-Col-N4
O5#2-Col1-03#3
0O1-Col-Co2#2
0O1-Col-08#1
01-Col-05#2
O1-Col-N4
0O1-Col-0O3#3
N4-Co1-Co2#2
N4-Co1-03#3

2.082(5)
2.031(4)
2.055(5)
1.987(5)
2.073(5)

70.94(15)
88.56(13)
85.53(19)
106.2(2)
159.3(2)

75.19(13)

92.1(2)
86.3(2)
93.62(14)
95.3(2)
168.77(19)
98.4(2)
89.1(2)
159.87(17)
93.1(2)

Co2-O7#4
Co2-06
Co2-02#5
Co2-04#6
Co2-N1#7
N1#6-Co02-O2#5
O7#4-Co2-Col#5
O7#4-Co2-O2#5
06-Co2-Col#5
06-Co2-0O7#4
06-Co2-02#5
06-Co2-N1#6
02#5-Co2-Col#5
O4#7-Co2-Col#5
04#7-Co2-O7#4
04#7-Co2-06
O4#7-Co2-02#5
04#7-Co2-N1#6
N1#6-Co2-Col#5
N1#6-Co2-O7#4

2.060(4)
2.023(5)
2.078(5)
2.013(5)
2.052(5)

89.8(2)

75.00(13)
84.53(19)
88.37(14)
87.48(19)

156.46(19)
112.6(2)
68.18(13)
91.46(15)
166.1(2)

95.2(2)
87.7(2)
99.4(2)

155.08(17)

92.04(19)

#1 +x, 1+y, +z; #2 -1+x, 1+y, +z; #3 -1+x, +y, +z; #4 1+x, +y, +z; #5 1+x, -1+y, +z; #6

2+x, -1+y, 14z, #7 +x, -1+y, +z; #8 -2+x, 14y, -1+z
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Fig. S6. PXRD patterns of compounds 1 and 2 in organic solvents for 24 hours.

Table S4. Solvent influence on the photoreductive dehalogenation reaction of 2-

bromoacetophenone over compound 1.2

Entry Solvent Time [min] Con.[% ]b
1 CH3CN 30 3
2 CH3OH 30 4
3 CH3CH20H 30 4
4 CH3C1 30 97
5 DMSO 30 96
6 DMA 30 97
7 DMF 30 99

a Reaction conditions: Catalyst (3.0 mg), 2-bromoacetophenone (0.2 mmol), Hantzsch ester (0.22
mmol), DIPEA (40 uL), solvent (2.0 mL), 6 W white LED, air, 25.0 °C. ®Determined by GC using

dodecane as the internal standard.
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Fig. S7. (a) The reusability of compound 1 for photocatalytic dehalogenation reaction
of 2-bromoacetophenone; (b) PXRD patterns for the simulated 1 and experimental 1

before and after the catalytic reaction.

120
1 —=—Normal
1004 —e— Remove the catalyst
{ —&—Remove the light
= 804
o~
— |
£ 60+ E= —a
7] o o
o
E 40
g 4
o ]
20
0 T T T T T T T T v T T T Y
0 5 10 15 20 25 30 35

Time (min)
Fig. S8. (a) The time-conversion curve of photoreductive dehalogenation reaction of
2-bromoacetophenone over compound 1 under optimized reaction conditions. After
30 min of the reaction, the catalyst and light source were removed whereas the filtrate
was further reacted under identical conditions: (black line) the common catalytic

process, (red line) hot filtration test and (blue line) light source removal test.



Table SS. Performances of Photoreductive dehalogenation reaction of 2-

bromoacetophenone using various photocatalysts.

Catalyst Substrate Time
Catalyst Light source Yield.(%) TOF (mmol g 'h™') Reference
weight (mg) amount (mmol) (h)
A blue high-
Eosin Y power LED (455 3.5 0.2 18 100 3.17 4
nm)
30 W green LED
OH-TFP-TTA 10 0.4 18 90 2.00 5
(530 nm)
30 W green LED
TiO, 10 0.4 18 19 0.42 5
(530 nm)
30 W green LED
CdS 10 0.4 18 63 1.40 5
(530 nm)
Hantzsch
14w CFLlamp 0.5mmol 0.1 4 97 0.19h! 6
esters
COF-JLU22 White LED 3 0.2 8 74 6.17 7
B-BT/glass White LED (>
6.4 - - - 80 8
fiber 420 nm)
14 W compact
Cz-POF-1 5.0 umol 0.2 24 98 1.63 h! 9
Fluorescent lamp
23 W house hold
B,-FL,-BBT 10 0.2 4 93 4.65 10
light
PTBC-por 150 W Xe lamp (A
0.2 2 82 16.4 11
COF =400-780 nm)
Compound 1 6 W White LED 3 0.2 0.5 99 133.33 (172 h™) This work
Compound 2 6 W White LED 3 0.2 1 929 66.67 (85.13 h™") This work

aTOF = mmol product/(mmol catalystxreaction time).

aTOF = mmol product/(g catalystxreaction time).



Table S6. Solvent influence on the photocatalytic aerobic oxidation of thiols over

compound 2.*

Entry Solvent Time (min) Con.[%]?

1 CH;CN 20 17
2 CH;0H 20 28
3 CH;CH,OH 20 30
4 CH;Cl1 20 1

5 DMSO 20 17
6 1,4-dioxane 20 5

7 DMA 20 92
8 DMF 20 99

Reaction conditions: Catalyst (3.0 mg), substrate (0.1 mmol), solvent (1.0 mL), 6 W bule LED,

air, 25.0 °C. 2Determined by GC using 1,3,5-trimethoxybenzene as the internal standard.
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Fig. S9. (a) The reusability of compound 2 for photocatalytic oxidation of thiols; (b)

PXRD patterns for the simulated 2 and experimental 2 before and after the catalytic

reaction.
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Fig. S10. The time-conversion curve of photocatalytic oxidation of thiols over

compound 2.



Table S7. Experimental results of the photocatalytic aerobic oxidation of

thiophenols with Compound 2 as the catalyst?

Entry Substrate Product Time [min] Con. [%]P Sel. [%]Y
F F
1 o S<g 40 99 98
F
o 2
2 \©/ F\©/S\s . 20 99 98
F
. o
3 /@’ /@x% 25 99 97
F
F
Cl
. ol
4 /@’ /©/st 15 99 86
Cl
Cl
Br
P
5 /©/ /@/3\3 20 99 97
Br
Br
NO,
. o
6 /©/ S<s 20 99 96
OzN
02N
CH;
. o
7 /@’ S<s 25 99 99
HsC
OCH,
-
8 /©/ S<s 25 99 99
H;CO
H,CO
/N
SH
> |
9 | R 15 99 96
N |
N

3 Reaction conditions: Catalyst (3.0 mg), substrate (0.1 mmol), 1 mL DMF, 6 W bule LED, air,



25.0 °C. * Determined by GC using 1,3,5-trimethoxybenzene as the internal standard.
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Fig. S11. Concentration influence of BQ for O, on thiols oxidative over compound
2.



Table S8. Performances of photocatalytic aerobic oxidation of thiols using

various photocatalysts.

Catalyst
Catalyst Light source (me] Substrate [mmol] Time [h] Conv. [%] TOF [mmol g ! h™']2 Reference
mg
CsPbBr, white LEDs (9 W) 1 mmol% 0.2 6 98 3h™! 12
high-pressure
CdSe QDs mercury lamp (500  0.02 mmol 0.5 4 99 6.25h™! 13
W)
Phenylglyoxylic 30 W green LED
d g.y g s 1 mmol% 0.5 7 99 7h! 14
acid (530 nm)
PtS/Znln S, Visible light 5 0.1 6 99 3.33 15
MFC-CMP Bule LED 5 0.6 0.5 91 240 16
TiO, Green LED (520 nm) 30 0.6 0.67 91 29.8 17
LED
OBCP ) - 0.1 12 99 - 18
irradiation (460 nm)
Blue
CdSe/CdS NRs ) 0.15 mol% 0.2 6 87 22 h! 19
LED light (415 nm)
Ln-CPs visible light 7.4 0.2 8 99 3.38 20
6 W Bule LED (450-
Compound 2 3 0.1 0.33 99 101 (130 h' 1) This work
465 nm)
6 W Bule LED (450-
Compound 1 3 0.1 1 99 33.3(42.57h™) This work
465 nm)

aTOF = mmol product/(mmol catalystxreaction time).

*TOF = mmol product/(g catalystxreaction time).
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