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I. Tables of crystallographic data and details of data collection and structure refinements

Table S1 Crystallographic Details for complexes 1-6.

Complexes 1 2 3 4 5 6
Chemical formula Cy;3HyChLN,OgCu  Cy7HpoFaN>O4Cu CogHpoFgN,O4Cu CosHpoN3O4Cu CogHzgCIF3N,O3Cu CyzHyCIF¢N,O5Cu
Formula weight 699.14 566.06 577.96 499.05 574.51 586.41
Crystal size (mm) 0.38x0.31x0.19 0.53x0.34x0.19 0.47x0.29x0.15  0.33x0.26x0.12 0.45%0.27x0.20 0.36x0.29%0.11
Temperature (K) 293(2) 293(2) 293(2) 293(2) 293(2) 293(2)
Radiation 0.71073 1.54184 0.71073 1.54178 1.54184 1.54184
Crystal system triclinic monoclinic monoclinic triclinic Orthorhombic Orthorhombic
Space group P-1 P21/n P21/n P-1 Pbca Pbca
a(A) 8.8945(4) 11.8961(13) 20.8318(6) 9.9760(6) 21.3336(5) 20.7047(13)
b(A) 13.1461(11) 12.6494(11) 11.7725(3) 13.6021(10) 10.4005(3) 10.1712(6)
c(A) 15.0982(12) 17.4128(17) 21.1703(6) 18.6777(10) 23.4451(6) 23.1159(16)
a(®) 86.414(7) 90 90 93.225(5) 90 90
L) 84.212(5) 97.542(9) 111.074(3) 102.814(5) 90 90
7(°) 87.975(5) 90 90 94.021(5) 90 90
V(A3) 1752.2(2) 2597.6(4) 4844.6(2) 2458.5(3) 5202.0(2) 4868.0(5)
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Table S2 Selected bond distances (A) and angles (°) for complexes 1-6.

Parameters 1 2 3 4 5 6
Equatorial N,O, N,O, N,O, N,O, N,OCl N,OCl

environment

Axial atom Oacetates Ophenol Ophenol Ophenol Nopyridine Ophenol Ophenol

Cul-01 1.9287(19) 1.886(4) 1.8769(19) 1.936(4) 1.916(2) 1.887(4)

Cul-02 2.637(2) 2.331(4) 2.2648(17) 1.946(4) 2.393(2) 2.445(5)

Cul-03 1.9489(19) 1.952(4) 2.0035(17)

Cul-Nl1 2.033(2) 2.031(4) 2.0357(19) 2.075(4) 2.035(3) 2.044(5)

Cul-N2 1.995(2) 1.986(5) 1.975(2) 2.000(4) 2.014(3) 2.006(6)

Cul-N3 2.278(5)

Cul-Cl1 2.2654(10) 2.2740(18)
01-Cul-02 98.32(15) 106.05(8) 90.89(17) 94.34(9) 97.93(17)
01-Cul-03 89.08(8) 87.77(16) 85.49(8)
02-Cul-03 93.97(16) 91.32(7)

O1-Cul-Nl1 94.36(9) 94.82(18) 96.05(8) 93.08(18) 92.66(10) 92.86(17)
O1-Cul-N2 168.82(8) 165.86(17) 159.73(9) 164.80(18) 174.32(11) 173.0(2)
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I1. Catalytic mechanism of Galactose oxidase (GOase)
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Scheme S1 Active site ofgalactose oxidase (GOase) and its consensus mechanism

III. Internal standard method
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Fig. S1 The calibration curve of benzaldehyde using o-dichlorobenzene as internal

standard



IV. Crystal structure

Fig. S2 Crystal structure of the product isolated from the reaction of ligand H,L; with

CUC12 : 2H20

V. UV-vis spectra of ligands and the copper complexes
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Fig. S3 UV-Vis absorption spectra of ligands (10~#mol L™!) in MeCN



VI. Molar extinction coefficients of ligands and complexes

Table S3 Molar extinction coefficients of ligands and complexes

H,L,; H,L, H,L; HL,4
€ (=210 nm)
2.24 X 10* 1.73 X 10* 1.55X10* 1.94 X104
(Lmol'ecm™)
€ (A= 270 nm)
0.85X 104 0.52 X104 0.62X10* 0.83 X 10*
(Lmol'ecm™)
Complex 1 | Complex2 | Complex3 | Complex4 | Complex5 | Complex 6
e (A= 250 nm)
1.24X10% | 1.10X10* | 1.25X10* | 1.70X10* | 0.64X10* | 1.14X10*
(Lmol 'cm™)
e (A= 300 nm)
0.86X10* | 0.85X10* | 1.06X10* | 0.65X10* | 0.45X10* | 1.09X10*
(Lmol 'cm™)
e (A= 480 nm)
0.13X10* | 0.13X10* | 0.12X10* | 0.12X10* | 0.09X10* | 0.08 X 10*
(Lmol 'ecm™)
e (A= 480 nm)
0.27X10° [ 0.20X10° | 0.10X10° | 0.19X10° | 0.14X10° | 0.16X 103
(Lmol~'ecm™)

VII. Redox behaviors of ligands and complexes
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Fig. S4 Cyclic voltammograms of ligands (5.6 mmol L™') and complexes (2.8 mmol

L") in 0.1 mol L™ [N"Buy]BF;,—~CH;3CN under N, atmosphere (298 K, scanning rate =

100 mV s71).

VIII. The conductivity of the copper complexes

Table S4 The conductivity of the copper complexes in MeCN at room temperature

Complexes

1

2

3

4

5

6

Conductivity (us/cm)

1.93

0.60

0.40

2.19

27.90

17.74

IX. Mechanistic investigation

1. Redox behaviors
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Fig. S5 Cyclic voltammograms in 0.5 mol L™! [N"Buy]BF,—CH,Cl, (298 K, scanning

rate = 100 mV s™1, complexes 1 2.8 mmol L™!, TEMPO 2.8 mmol L™!, Benzyl alcohol
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2. EPR
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Fig. S6 EPR spectra recorded in CH3CN at 90K by using complex 1 to probe the
catalytic mechanism.



