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Section S1. Supplementary Figures and Tables

Section S1.1 SEM of other proportion catalysts

Figure S1 SEM images of IO51/PCN9 (a), IO53/PCN7 (b), IO57/PCN3 (c) and IOF9/PCN1 (d).

Section S1.2 N2 adsorption isotherms and pore size distribution

Figure S2 N2 sorption isotherms(a) of IOF, PCN and IOF5/PCN5, and pore diameter distribution map 

(b) of IOF, PCN, IOF5/PCN5
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Section S1.3 XPS survey spectra of IOF, PCN and IOF5/PCN5

Figure S3 XPS survey spectra of IOF, PCN and IOF5/PCN5

Section S1.4 The Eg, EVB and ECB of IOF, PCN and IOF5/PCN5

Table S1 The Eg, EVB and ECB of IOF, PCN and IOF5/PCN5

Entry Samples Eg (eV) EVB a (eV) ECB (eV)

1 IOF 3.25 1.86 -1.39
2 PCN 2.9 1.66 -1.25
3 IOF5/PCN5 2.9 1.84 -1.06
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Section S1.5 schematic diagram of the band structureof IOF, PCN and IOF5/PCN5

Figure S4 schematic diagram of the band structureof IOF, PCN and IOF5/PCN5

Section S1.6 Comparison of catalytic performance between IOF5/PCN5 and previously reported 

benzylamine coupling reaction materials

Table S2 Comparison of catalytic performance between IOF5/PCN5 and previously reported 

benzylamine coupling reaction materials

Entry catalyst
Catalyst 

amount (mg)
Time (h) Light Conv. (%) Sel. (%)

11 CeR/g-C3N4 50 mg 3 h 300 W Xe lamp 82 99
22 NiTiFe-LDH 15 mg 26 h Blue LED 95 93
33 Cd-MOFs 10 mg 6 h 300 W Xe lamp 98 99

44 HNU-64 10 mg 7 h
300W Xe lamp 

(>400nm)
93 99

55 ClBD-BTT 10 mg 6 h
300 W Xe 

LAMP
82 99

6 IOF5/PCN5 10 mg 6 h 300 W Xe lamp 98 99
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Section S1.7 H2O2 production of IOF, PCN and IOF5/PCN5

Table S3 H2O2 production of IOF, PCN and IOF5/PCN5

catalyst H2O2 yield(umol/g/h)

PCN 131.25

IOF 135.28

IOF5/PCN5 282.45

Reaction conditions: catalyst (10 mg) in deionized water (50 mL), purged with O2 and stirred for 30 min in the dark 

(to achieve dissolved oxygen saturation), followed by irradiation with a xenon lamp for 2 h. The generated H2O2 was 

determined by iodometric titration.

Section S2.Theoretical calculations
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Section S3. 1H NMR and 13C NMR

Section S3.1 1H NMR, 13C NMR of BIBP

BIBP(4,4'-di(1H-imidazol-1-yl)-1,1'-biphenyl)：1H NMR (400 

MHz, DMSO-d6): δ 8.41 (s, 2H), 7.95 (d, J=8.0 Hz, 4H), 7.89 (s, 2H), 7.84 (d, J=8.0 Hz, 4H), 7.20 (s, 2H). 

13C NMR (100 MHz, DMSO-d6): δ 137.8, 136.8, 136.0, 130.5, 128.4, 121.2, 118.4.

Figure S3.1 1H NMR of spectra of BIBP
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Figure S3.2 13C NMR of spectra of BIBP

Section S3.2 1H NMR, 13C NMR of [Be2A][H]

[Be2A][H]((E)-N-benzyl-1-phenylmethanimine): 1H NMR (400 MHz, DMSO-

d6): δ 8.51 (s, 1H), 7.78 (dd, J1=4.0 Hz, J2=8.0 Hz, 2H), 7.46 (dd, J1=1.6 Hz, J2=5.2 Hz, 4H), 7.34 (t, 

J=4.0 Hz, 4H), 4.78 (s, 2H). 13C NMR (100 MHz, DMSO-d6): δ 162.3, 140.1, 136.5, 131.2, 129.2, 128.8, 

128.4, 128.4, 127.3, 64.4.
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Figure S3.3 1H NMR of spectra of [Be2A][H]

Figure S3.4 13C NMR of spectra of [Be2A][H]
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Section S3.3 1H NMR, 13C NMR of [Be2A][F]

[Be2A][F]((E)-N-(4-fluorobenzyl)-1-(4-fluorophenyl)methanimine): 1H NMR 

(400 MHz, DMSO-d6): δ 8.50 (s, 1H), 7.85 (q, J=5.6 Hz, 2H), 7.37 (q, J=6.0 Hz, 2H), 7.30 (t, J=8.0 Hz, 

2H), 7.17 (t, J=8.0 Hz, 2H), 4.75 (s, 2H). 13C NMR (100 MHz, DMSO-d6): δ 161.1, 130.7, 130.63, 130.2, 

130.2, 116.3, 116.1, 115.6, 115.4, 63.4.

Figure S3.5 1H NMR of spectra of [Be2A][F]

Figure S3.6 13C NMR of spectra of [Be2A][F]

Section S3.4 1H NMR, 13C NMR of [Be2A][Cl]

[Be2A][Cl]((E)-N-(4-chlorobenzyl)-1-(4-chlorophenyl)methanimine): 1H 

NMR (400 MHz, DMSO-d6): δ 8.44 (s, 1H), 7.74 (d, J=8.0 Hz, 2H), 7.46 (d, J=8.0 Hz, 2H), 7.32 
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(q, 8.0 Hz, 4H), 4.70 (s, 2H). 13C NMR (100 MHz, DMSO-d6): δ 161.5, 139.0, 135.9, 135.3, 131.9, 

130.2, 130.1, 129.3, 128.8, 63.3.

Figure S3.7 1H NMR of spectra of [Be2A][Cl]

Figure S3.8 13C NMR of spectra of [Be2A][Cl]

Section S3.5 1H NMR, 13C NMR of [Th2A][H])

[Th2A][H])((E)-1-(thiophen-2-yl)-N-(thiophen-2-ylmethyl)methanimine): 1H 

NMR (400 MHz, DMSO-d6): δ 8.59 (s, 1H), 7.70 (d, J=4.0 Hz, 1H), 7.52 (d, J=4.0 Hz, 1H), 7.43 (t, 

J=4.0 Hz, 1H), 7.16 (t, J=4.0 Hz, 1H), 7.01 (d, J=4.0 Hz, 2H), 4.89 (s, 2H). 13C NMR (100 MHz, 

DMSO-d6): δ 156.3, 142.8, 142.4, 132.4, 130.4, 128.3, 127.4, 125.6, 125.5, 58.2.
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Figure S3.9 1H NMR of spectra of [Th2A][H]

Figure S3.10 13C NMR of spectra of [Th2A][H]
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