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The addition of crystallography data was shown in Table below. 

Table S1. Geometry intermolecular interaction for [Cu(II)(C3N2H4)4Cl]Cl coordination complexes. 

Hydrogen bonds 
D‒H⸱⸱A D‒H H⸱⸱A D⸱⸱A D‒H⸱⸱A 

C1‒H1⸱⸱Cl(2) 0.93004(4) 2.785(3) 3.646(3) 154.36(6) 
N2‒H3⸱⸱Cl(2) 0.87000(3) 2.530(3) 3.180(3) 133.00(3) 
N4‒H7⸱⸱Cl(2) 0.80000(4) 2.460(4) 3.249(4) 169.00(4) 
C9‒H12⸱⸱Cl(2) 0.93006(5) 2.768(3) 3.654(3) 159.79(6) 
N8‒H14⸱⸱Cl(2) 0.86000(3) 2.401(2) 3.246(2) 167.29(6) 
N6‒H11⸱⸱Cl(1) 0.85999(4) 2.439(2) 3.257(2) 159.07(6) 
C10‒H13⸱⸱Cl(1) 0.93003(4) 2.781(3) 3.540(3) 139.47(5) 
C11‒H15⸱⸱Cl(1) 0.93004(3) 2.859(3) 3.781(3) 171.85(6) 

C2‒H2⸱⸱Ct2 0.93004(6) 2.818(3)   
C8‒H10⸱⸱Ct4 0.93000(5) 3.013(3)   

π⸱⸱⸱π interaction Ct⸱⸱Ct Distance   
Ct1⸱⸱Ct3 3.9190   
Ct3⸱⸱Ct3 3.7900   
Ct3⸱⸱Ct1 3.9190   
Ct1⸱⸱Ct1 4.0760   

Symmetry codes : H1 = (1/2+x, 1/2-y, +z) ; H2 = (3/2-x, -1/2+y, 3/2-z); H3 = (1+x, +y, +z); H7 = (1/2+x, 1/2-y, 1/2+z); H10 = (2-x, -y, 2-z);  H11 = (-1+x, +y, +z); H12 = (1/2+x, 1/2-y, +z); H13 = 
(1-x, -y, 2-z); H14 = (1/2+x, 1/2-y, -1/2+z); H15 = (-1/2+x, 1/2-y,-1/2+z). 

Plane : Ct1, Ct2, Ct3 and Ct4 are the centroids of the imidazole rings N1 C3 N2 C2 C1, N4 C6 N3 C4 C5, C9 N6 C8 C7 N5 and C10 N8 C11 C12 N7, respectively. 
 

Table S2. Bond Lengths for Chloridotetrakis(imidazole)copper(II) Chloride. 

Atom Atom Length/Å  Atom Atom Length/Å 
Cu1 Cl1 2.6201(7)  N5 C7 1.366(3) 
Cu1 N1 2.016(2)  N5 C9 1.326(3) 
Cu1 N3 1.9915(19)  N6 C8 1.358(4) 
Cu1 N5 2.009(2)  N6 C9 1.339(3) 
Cu1 N7 2.0039(19)  N7 C10 1.319(3) 
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N1 C1 1.373(3)  N7 C12 1.375(3) 
N1 C3 1.312(3)  N8 C10 1.337(3) 
N2 C2 1.359(4)  N8 C11 1.356(4) 
N2 C3 1.336(3)  C1 C2 1.355(4) 
N3 C4 1.381(3)  C4 C5 1.352(4) 
N3 C6 1.319(3)  C7 C8 1.354(4) 
N4 C5 1.363(4)  C11 C12 1.350(4) 
N4 C6 1.343(3)        

 

Table S3. Fractional Atomic Coordinates (×104) and Equivalent Isotropic Displacement Parameters (Å2×103) for Chloridotetrakis(imidazole)copper(II). Ueq is 
defined as 1/3 of of the trace of the orthogonalised UIJ tensor. 

Atom x y z U(eq) 
Cu1 6866.5(3) 2132.6(2) 8774.52(19) 20.81(10) 
Cl1 4437.0(7) 1014.3(5) 8790.8(5) 29.97(15) 
N1 5856(2) 3487.6(15) 8738.9(14) 22.9(4) 
N2 4046(3) 4598.1(18) 8708.2(17) 31.8(5) 
N3 6955(2) 2122.1(15) 7345.6(14) 22.5(4) 
N4 6679(3) 1743(2) 5826.6(16) 34.0(6) 
N5 8572(2) 1139.8(16) 8799.2(14) 23.7(4) 
N6 10844(3) 511.4(19) 8741.9(16) 34.9(5) 
N7 6956(2) 2209.2(16) 10210.7(14) 24.7(4) 
N8 6752(3) 1820(2) 11724.6(15) 34.2(5) 
C1 6473(3) 4433(2) 8755(2) 33.1(6) 
C2 5356(3) 5127(2) 8736(2) 38.5(7) 
C3 4392(3) 3622(2) 8715.6(18) 27.8(5) 
C4 7825(3) 2765(2) 6799.8(19) 32.2(6) 
C5 7652(4) 2534(2) 5860(2) 35.5(6) 
C6 6287(3) 1513(2) 6731.4(17) 27.7(6) 
C7 8487(3) 117(2) 8830(2) 33.7(6) 
C8 9888(3) -283(2) 8795(2) 38.8(7) 
C9 10028(3) 1357(2) 8750.8(19) 31.1(6) 

C10 6408(3) 1552(2) 10825.7(18) 28.8(6) 
C11 7540(3) 2692(2) 11695.3(19) 37.9(7) 
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C12 7670(3) 2927(2) 10755.9(19) 32.9(6) 
Cl2 10547.9(7) 4078.0(6) 8749.7(5) 33.25(16) 

 

Table S4. Anisotropic Displacement Parameters (Å2×103) for Chloridotetrakis(imidazole) copper(II) Chloride. The Anisotropic displacement factor exponent 
takes the form:  -2π2[h2a*2U11+2hka*b*U12+…]. 

Atom U11 U22 U33 U12 U13 U23 
Cu1 24.32(17) 20.86(15) 17.24(15) 4.04(12) -0.61(12) 0.16(11) 
Cl1 26.7(3) 30.2(3) 33.0(3) -7.1(3) -0.8(3) 3.0(3) 
N1 25.7(11) 20.7(10) 22.3(10) 2.9(8) 2.3(9) 0.8(8) 
N2 25.5(12) 30.3(12) 39.6(13) 7.8(10) 0.6(10) -1.6(10) 
N3 25.9(10) 23.2(10) 18.4(9) 2.1(8) 0.5(8) -0.1(8) 
N4 38.5(14) 43.8(15) 19.6(11) 2.5(11) -3.7(10) -8.5(10) 
N5 24.2(11) 24.0(11) 22.8(10) 3.3(8) -0.1(9) -0.4(8) 
N6 21.5(11) 44.1(14) 39.0(13) 8.5(10) 2.4(10) 3.4(11) 
N7 27.5(11) 26.8(11) 19.9(10) 3.4(9) -0.7(9) 1.0(8) 
N8 31.5(12) 52.1(16) 19.1(10) 1.4(11) 3.0(9) 7.4(10) 
C1 27.0(14) 25.2(13) 47.1(17) -0.9(11) 1.2(13) 2.0(12) 
C2 40.3(16) 23.0(13) 52.1(18) 2.4(12) -3.2(14) -1.0(13) 
C3 24.5(13) 29.8(14) 29.1(13) -1.0(11) -0.2(11) 0.4(11) 
C4 40.6(16) 27.0(14) 29.1(13) -3.6(12) 0.7(12) -0.6(11) 
C5 43.7(17) 36.1(15) 26.7(14) 2.7(13) 6.2(13) 3.5(11) 
C6 27.2(13) 30.3(14) 25.6(13) -0.1(11) -1.5(11) -5.0(10) 
C7 27.7(14) 25.7(13) 47.8(17) -0.7(11) 0.3(13) 1.0(12) 
C8 39.8(16) 27.3(15) 49.4(18) 11.5(13) -0.1(14) -0.5(13) 
C9 27.6(14) 28.3(14) 37.3(15) 0.2(11) 2.7(12) 2.3(11) 

C10 29.1(14) 30.0(14) 27.3(13) 0.1(11) -1.9(11) 5.4(10) 
C11 38.1(16) 54(2) 21.4(13) -1.5(14) -2.7(12) -6.8(12) 
C12 36.0(15) 34.0(15) 28.6(13) -5.9(12) -2.0(12) -1.6(11) 
Cl2 29.1(3) 43.5(4) 27.2(3) 8.4(3) -0.1(3) 2.2(3) 
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Table S5. Bond Angles for Chloridotetrakis(imidazole)copper(II) Chloride. 

Atom Atom Atom Angle/˚   Atom Atom Atom Angle/˚ 
N1 Cu1 Cl1 98.25(6)   C9 N5 Cu1 126.10(18) 
N3 Cu1 Cl1 92.19(6)   C9 N5 C7 105.8(2) 
N3 Cu1 N1 89.99(8)   C9 N6 C8 108.5(2) 
N5 Cu1 Cl1 104.17(6)   C10 N7 Cu1 126.88(18) 
N5 Cu1 N1 157.58(9)   C12 N7 Cu1 127.17(18) 
N5 Cu1 N3 88.95(8)   C12 N7 C10 105.9(2) 
N7 Cu1 Cl1 92.96(6)   C11 N8 C10 108.5(2) 
N7 Cu1 N1 89.76(8)   C2 C1 N1 109.5(2) 
N7 Cu1 N3 174.82(8)   C1 C2 N2 105.8(3) 
N7 Cu1 N5 89.30(8)   N2 C3 N1 111.2(2) 
C1 N1 Cu1 130.07(17)   C5 C4 N3 109.2(2) 
C3 N1 Cu1 124.30(18)   C4 C5 N4 106.3(3) 
C3 N1 C1 105.6(2)   N4 C6 N3 110.6(2) 
C3 N2 C2 107.9(2)   C8 C7 N5 109.9(3) 
C4 N3 Cu1 124.63(17)   C7 C8 N6 105.6(2) 
C6 N3 Cu1 129.35(18)   N6 C9 N5 110.1(2) 
C6 N3 C4 106.0(2)   N8 C10 N7 110.3(2) 
C6 N4 C5 108.0(2)   C12 C11 N8 105.8(2) 
C7 N5 Cu1 128.01(18)   C11 C12 N7 109.5(3) 

 

 

Table S6. Hydrogen Atom Coordinates (Å×104) and Isotropic Displacement Parameters (Å2×103) for Chloridotetrakis(imidazole)copper(II) Chloride. 

Ato
m x y z U(eq) 

H3 3140(30) 4850(20) 8670(20) 36(8) 
H7 6320(40) 1490(30) 5360(30) 70(13) 

H11 11811(3) 477.2(19) 8708.5(16) 41.8(6) 
H14 6513(3) 1495(2) 12235.8(15) 41.1(7) 
H1 7499(3) 4575(2) 8775(2) 39.7(7) 
H2 5463(3) 5821(2) 8741(2) 46.2(8) 
H4 3686(3) 3106(2) 8705.5(18) 33.4(7) 
H5 8433(3) 3275(2) 7040.3(19) 38.7(7) 
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H6 8106(4) 2852(2) 5341(2) 42.6(8) 
H8 5635(3) 996(2) 6901.3(17) 33.2(7) 
H9 7598(3) -251(2) 8869(2) 40.5(7) 

H10 10144(3) -960(2) 8804(2) 46.6(8) 
H12 10425(3) 2002(2) 8726.7(19) 37.3(7) 
H13 5861(3) 982(2) 10658.1(18) 34.6(7) 
H15 7915(3) 3053(2) 12215.0(19) 45.5(8) 
H16 8165(3) 3488(2) 10515.0(19) 39.4(7) 

 

Table S7. Presenting all functional groups of Cu(C3N2H4)4Cl2 via different wavenumbers. 

Wavenumber (cm-1) Functional Group 
3289 N-H stretching 

3116, 2949 C-H stretching 
2846 N-H bending 
1533 C=C stretching 
1425 C=N stretching 
1066 C-N stretching 

862, 794, 773 C-H (out-of-plane) 
613 N-H (out-of-plane) 
659 Cu-ligands 

 
 


