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Scheme S1: Synthetic route of the preparation of H2L Ligand. 

Table S1: Crystallographic data and structural refinement of complex 1. 

Compound reference Complex 1 

Chemical formula C24H32CuN2O8 

Formula Mass 540.07 

Crystal system Monoclinic 

Space group P21/n 

Crystal color Green 

Crystal size/mm3 0.26×0.20×0.15  

a/Å 10.190(7) 

b/Å 5.157(4) 

c/Å 23.422(16) 

α/o 90 

β/o 102.01(2) 
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γ/o 90 

V/Å3 1203.9(14) 

Z 2 

Dc/g cm-3 1.490 

μ (mm-1) 0.959 

F(000) 566 

T/K 124(2) 

Total reflns 15355 

R(int) 0.0733 

Unique reflns 2139 

Observed reflns (I > 2σ(I)) 1634 

Parameters 195 

R1 (I > 2σ(I)), wR2(all reflns) 0.0603, 0.1479 

GOF (F2) 1.056 

Largest diff peak and hole (e Å−3) 0.914, -0.554 

CCDC number 2141297 

R1 = ( Fo−Fc )/Fo. wR2 = [ w(Fo−Fc)2/w(Fo)2]1/2. w = 0.75/(2(Fo) + 0.0010Fo
2) 

Table S2: Selected bond lengths [Å] and bond angles [°] for complex 1. 

Complex1 

Distances 

Cu1-O1 1.884(3) 

Cu1-N1 2.006(4) 

Angles 

O1-Cu1-N1 88.19(14) 

N1-Cu1-O1 88.20(14) 

O1-Cu1-O1' 180.0(0) 

N1-Cu1-N1' 180.0(2) 

Table S3: Bond lengths (Å) and angles (°) for DFT optimized structures of H2L. 

Bond lengths (Å) 

 Gas phase MeCN 
C1-C2 1.4148 1.4141 

C1-C6 1.384 1.3868 

C1-H20 1.0936 1.0934 

C2-C3 1.4186 1.4175 

C2-C10 1.4575 1.461 

C3-C4 1.4258 1.4232 

C3-O9 1.329 1.3374 

C4-C5 1.3947 1.3964 

C4-O7 1.3566 1.3581 

C5-C6 1.4099 1.4094 

C5-H22 1.0907 1.0907 

C6-H21 1.0928 1.0928 

O7-C8 1.4064 1.4178 

C8-H23 1.0986 1.098 

C8-H24 1.1066 1.1042 



C8-H25 1.1068 1.1044 

O9-H18 1.0043 1.0133 

C10-N11 1.2838 1.2837 

C10-H26 1.1069 1.1054 

N11-C12 1.4464 1.4498 

C12-C13 1.5252 1.5235 

C12-H27 1.1084 1.107 

C12-H28 1.1039 1.1032 

C13-O14 1.4131 1.4161 

C13-H29 1.1114 1.1093 

C13-H30 1.1034 1.1034 

O14-C15 1.407 1.4158 

C15-C16 1.5282 1.5251 

C15-H31 1.1041 1.1038 

C15-H32 1.1133 1.1098 

C16-O17 1.4149 1.4191 

C16-H33 1.1021 1.1028 

C16-H34 1.1109 1.1091 

O17-H19 0.9668 0.969 

N11-H18 1.683 1.6479 

Bond angles (°) 

 Gas phase MeCN 

C2-C1-C6 120.4392 120.2823 

C2-C1-H20 118.885 118.9055 

C1-C2-C3 120.0433 119.9433 

C1-C2-C10 120.2556 120.3454 

C6-C1-H20 120.6756 120.8121 

C1-C6-C5 119.9106 120.108 

C1-C6-H21 120.5802 120.5411 

C3-C2-C10 119.7004 119.7113 

C2-C3-C4 118.9521 119.2663 

C2-C3-O9 122.419 121.9943 

C2-C10-C11 122.661 122.0789 

C2-C10-H26 116.5678 116.7865 

C4-C3-O9 118.6288 118.7394 

C3-C4-C5 119.707 119.6441 

C3-C4-O7 115.0273 115.1621 

C3-O9-H18 106.6445 106.0735 

C5-C4-O7 125.2655 125.1938 

C4-C5-C6 120.9474 120.7558 

C4-C5-H22 119.9485 119.9971 

C4-O7-C8 118.9118 118.7808 

C6-C5-H22 119.1041 119.247 

C5-C6-H21 119.5092 119.3509 

O7-C8-H23 106.6259 106.4627 

O7-C8-H24 112.0341 111.5831 

O7-C8-H25 111.942 111.6082 

H23-C8-H24 108.821 109.1405 

H23-C8-H25 108.8235 109.1084 

H24-C8-H25 108.5001 108.867 

O9-H18-C11 149.0302 150.0351 

N11-C10-H26 120.7712 121.1343 

C10-N11-C12 119.9126 120.0773 



C10-N11-H18 99.5345 100.1018 

N11-C12-C13 111.3237 111.4783 

N11-C12-H27 111.7831 111.4685 

N11-C12-H28 108.9799 108.8547 

C12-N11-H18 140.3945 139.7349 

C13-C12-H27 108.5518 109.0024 

C13-C12-H28 108.0144 107.7645 

C12-C13-O14 108.0776 108.5762 

C12-C13-H29 109.0959 108.8622 

C12-C13-H30 110.2616 110.2673 

H27-C12-H28 108.0643 108.146 

O14-C13-H29 110.3458 110.4099 

O14-C13-H30 111.2667 110.9765 

C13-O14-C15 116.6789 115.8857 

H29-C13-H30 107.7792 107.7277 

O14-C15-C16 114.8795 114.4378 

O14-C15-H31 106.1186 106.4654 

O14-C15-H32 110.811 110.6146 

C16-C15-H31 108.2244 107.9418 

C16-C15-H32 109.4874 109.8139 

C15-C16-O17 114.5216 114.5825 

C15-C16-H33 108.5194 108.6829 

C15-C16-H34 108.2929 108.0408 

H31-C15-H32 106.9437 107.2351 

O17-C16-H33 106.3517 106.4907 

O17-C16-H34 111.5601 111.3519 

C16-O17-H19 108.3852 107.9495 

H33-C16-H34 107.3128 107.4364 

Table S4: Calculated vibrational frequencies for H2L. 

Mode 
Gas phase 

(cm-1) 

MeCN 

(cm-1) 
Mode 

Gas phase 

(cm-1) 

MeCN 

(cm-1) 
Mode 

Gas phase 

(cm-1) 

MeCN 

(cm-1) 

6 15.41 9.32 40 904.59 912.19 74 1462.13 1451.73 

7 19.45 20.82 41 912.85 913.93 75 1465.07 1456.16 

8 39.97 35.09 42 920.75 920.83 76 1469.12 1461.41 

9 63 62.44 43 943.06 939.72 77 1476.53 1461.67 

10 93.62 89.72 44 972.89 984.5 78 1480.12 1474.13 

11 116.58 117.42 45 1002.49 989.61 79 1500.33 1487.59 

12 128.52 129.17 46 1005.76 1006.19 80 1528.08 1510.36 

13 157.97 153.99 47 1047.9 1043.91 81 1545.21 1542.95 

14 165.08 163.45 48 1066.2 1064.44 82 1637.55 1629.31 

15 205.98 202.61 49 1085.67 1080.28 83 1676.49 1671.51 

16 239.59 233.72 50 1107.48 1100.97 84 1720.55 1712.94 

17 252.15 243.53 51 1119.86 1108.49 85 2938.86 2865.31 

18 266.13 263.33 52 1135.67 1121.46 86 2953.36 2971.71 

19 310.03 305.43 53 1152.82 1144.28 87 2967.47 2977.17 

20 315.79 324.86 54 1168.85 1163.46 88 2981.67 2984.52 

21 335.1 337 55 1187.4 1164.41 89 2987.22 3001.89 

22 352.81 349.53 56 1192.05 1176.11 90 3024.38 3004.73 

23 362.01 358.28 57 1210.64 1203.2 91 3049.26 3049.69 

24 367.75 365.89 58 1217.82 1221.97 92 3054.93 3066.1 



25 391.94 394.54 59 1247.05 1243.34 93 3060.2 3067.79 

26 431.28 432.21 60 1261.31 1257.67 94 3062.13 3075.47 

27 500.51 501.07 61 1275.25 1273.89 95 3070.55 3080.15 

28 515.72 515.37 62 1303.17 1288.87 96 3093.14 3083.36 

29 550.48 550.92 63 1320.96 1313.78 97 3136.47 3147.89 

30 576.09 573.55 64 1338.12 1316.13 98 3168.62 3174.88 

31 583.14 581.28 65 1361.23 1355.92 99 3187.07 3190.36 

32 602.29 601.76 66 1376.73 1375.67 100 3209.51 3214.2 

33 632.41 630.21 67 1386.65 1380.04 101 3801.57 3779.85 

34 744.75 740.77 68 1390.41 1385.82    

35 745.17 743.06 69 1403.92 1396.52    

36 787.2 788.19 70 1412.19 1409.49    

37 820.98 819.98 71 1420.64 1414.64    

38 857.21 852.21 72 1459.34 1449.37    

39 898.34 894.67 73 1461.75 1450.95    

 

Table S5: Calculated vibrational frequencies for Cu(HL)2. 

Mode 

Sq.Pl. 

Gas phase 

(cm-1) 

Dist.Sq.Pl. 

MeCN 

(cm-1) 

Mode 

Sq. Pl. 

Gas phase 

(cm-1) 

Dist.Sq.Pl. 

MeCN 

(cm-1) 

Mode 

Sq. Pl. 

Gas phase 

(cm-1) 

Dist.Sq.Pl. 

MeCN 

(cm-1) 

6 6.05 6.94 71 754.85 750.91 136 1383.61 1378.46 

7 17.31 12.62 72 754.86 752.86 137 1403.43 1394.59 

8 19.08 17.31 73 755.4 754.5 138 1405.99 1396.83 

9 19.41 20.48 74 757.76 755.19 139 1416.61 1409.85 

10 22.91 21.7 75 799.91 795.73 140 1416.66 1413.05 

11 28.73 26.73 76 800.79 796.64 141 1429.25 1420.34 

12 34.1 32.68 77 844.89 839.54 142 1430.13 1423.71 

13 41.91 39.76 78 845.61 840.74 143 1441.82 1436.34 

14 47.65 46.56 79 877.38 872.01 144 1441.9 1437.45 

15 53.42 49.18 80 878.6 872.1 145 1455.12 1444.59 

16 68.57 56.26 81 904.06 905.67 146 1460.37 1447.46 

17 73.24 85.33 82 904.07 906.95 147 1462.68 1449.22 

18 89.69 87.2 83 908.58 911.38 148 1462.7 1451.02 

19 93.3 89.63 84 909.16 911.58 149 1468.34 1460.53 

20 111.71 107.93 85 932.74 925.19 150 1468.79 1461.44 

21 116.17 116.64 86 933.72 927.99 151 1476.38 1464.32 

22 120.23 119.72 87 938.61 933.64 152 1476.39 1466.09 

23 127.32 125.1 88 938.87 934.6 153 1480.92 1466.94 

24 136.52 131.88 89 974.25 981.43 154 1480.99 1467.05 

25 144.95 143.36 90 974.29 983.06 155 1481.49 1468.16 

26 165.06 161.35 91 1004.45 999.14 156 1481.49 1472.64 

27 166.75 166.86 92 1004.57 999.96 157 1491.12 1481.68 

28 175.71 173.75 93 1016.75 1008.7 158 1492.22 1484.64 

29 182.85 177.9 94 1017.12 1012.28 159 1501.66 1490.39 

30 182.95 182.16 95 1073.15 1065.72 160 1501.9 1494.23 

31 202.49 197.54 96 1073.46 1069.13 161 1518.79 1505.59 

32 210.9 212.9 97 1085.78 1079.1 162 1522.44 1507.17 

33 217.74 218.79 98 1085.84 1079.42 163 1600.15 1589.99 

34 247.83 242.46 99 1101.41 1089.36 164 1600.85 1591.08 

35 252.96 249.56 100 1102.01 1089.52 165 1655.06 1646.13 



36 263.53 257.55 101 1111.84 1101.99 166 1655.99 1647.43 

37 265.31 261.05 102 1112.09 1102.57 167 1683.93 1673.75 

38 292.85 286.58 103 1120.64 1111.51 168 1688.89 1679.7 

39 299.28 296.11 104 1120.67 1112.13 169 2960.93 2972.1 

40 314.88 308.33 105 1145.25 1130.83 170 2960.94 2975.97 

41 321.91 317.46 106 1145.57 1131.68 171 2965.57 2980.1 

42 332.08 322.11 107 1155.14 1145.18 172 2965.62 2983.11 

43 337.95 328.33 108 1156.34 1145.99 173 2977.75 2985.62 

44 343.34 334.44 109 1172.18 1159.39 174 2977.87 2990.74 

45 360.14 353.59 110 1172.18 1162.61 175 2987.17 2998.64 

46 365.93 361.54 111 1176.32 1166.83 176 2987.32 3002.14 

47 366.18 364.35 112 1177.07 1169.13 177 3011.27 3014.25 

48 379.52 373.9 113 1190.22 1177.92 178 3011.29 3022.19 

49 382.93 378.73 114 1190.37 1179.41 179 3024.79 3026.03 

50 395.87 392.64 115 1213.5 1203.55 180 3025.03 3033.62 

51 429.74 406.41 116 1213.7 1203.9 181 3052.21 3034.23 

52 445.6 408.04 117 1234.08 1226.63 182 3052.23 3070.46 

53 460.89 428.3 118 1234.09 1232.09 183 3056.32 3073.37 

54 461.46 441.02 119 1246.86 1245.5 184 3056.35 3076.62 

55 480.07 467 120 1248.96 1247.8 185 3073.96 3081.43 

56 481.16 474.62 121 1255.58 1251.91 186 3074.38 3086.94 

57 537.71 536.91 122 1258.78 1253.73 187 3079.47 3090.56 

58 539.89 539.57 123 1268.17 1259.4 188 3079.48 3091.84 

59 540.35 541.91 124 1268.3 1261.18 189 3133.2 3133.87 

60 543.32 543.14 125 1285.65 1274.25 190 3133.22 3139.13 

61 563.33 560.87 126 1287.82 1275.53 191 3152.74 3145.3 

62 566.03 564.48 127 1297.58 1286.83 192 3152.79 3145.77 

63 566.81 566.29 128 1300.43 1289.57 193 3168.96 3165.85 

64 573.46 570.17 129 1368.07 1358.55 194 3169.01 3173.3 

65 596.97 597.14 130 1368.3 1363.53 195 3191.52 3189.73 

66 597.18 597.89 131 1377.81 1365.75 196 3191.54 3191.69 

67 612.59 608.74 132 1378.95 1368.08 197 3207.01 3208.37 

68 631.88 623.65 133 1379.26 1370.18 198 3207.05 3208.99 

69 638.55 634.89 134 1380.92 1371.54 199 3788.75 3767.19 

70 641.26 637.24 135 1383.09 1377.33 200 3788.82 3768.63 

Table S6: Various peaks in the calculated and experimental electronic spectra of H2L including the 

main contributing electronic transition states. 

TD-DFT Calculated (nm) 
Experimental (nm)/MeCN 

Electronic transition 

state/MeCN Gas phase MeCN 

208.74 209.25 222 S7 (E = 5.939 eV) 

‒ 232.57 251.50 S6 (E = 5.327 eV) 

245.81 247.93 263.50 S4 (E = 4.999 eV) 

‒ 311.54 299 S2 (E = 3.978 eV) 

321.63 331.71 329.50 S1 (E = 3.739 eV) 

Table S7: Comparison of bond distances (Å) and angles (°) for optimized structures with Sq.Pl. and 

Dist.Sq.Pl. geometry around metal center. 

Bond lengths (Å) 

 Sq.Pl. Dist.Sq.Pl. 

N3-Cu1 2.0316 2.0146 



N36-Cu1 2.0316 2.0133 

O2-Cu1 1.9156 1.9259 

O35-Cu1 1.9156 1.9243 

Bond angles (°) 

 Sq.Pl. Dist.Sq.Pl. 

N3-Cu1-O35 88.1518 91.9027 

N3-Cu1-O2 91.8482 91.8681 

N36-Cu1-O35 91.8482 91.9837 

N36-Cu1-O2 88.1518 91.3897 

N3-Cu1-N36 179.9744 160.7931 

O35-Cu1-O2 179.9744 158.4611 

 

Table S8: Various peaks in the calculated and experimental electronic spectra of Cu(HL)2 including 

the main contributing electronic transition states. 

TD-DFT Calculated (nm)/MeCN Experimental 

(nm)/MeCN 
Electronic transition state/Dist.Sq.Pl. 

Sq.Pl. Dist.Sq.Pl. 

278.04 296.97 241 S29 (E = 4.222 eV) 

331.73 338.48 278.50 S21 (E = 3.733 eV) 

353.20 355.78 305 S17 (E = 3.446 eV) 

‒ 461.28 370 S8 (E = 2.691 eV) 

‒ 524.13 484.50 S4 (E = 2.368 eV) 

‒ 657.88 646 S2 (E = 1.885 eV) 

‒ 846.41 959 S1 (E = 1.464 eV) 

 

CASSCF Calculated (nm)/MeCN Experimental 

(nm)/MeCN 

Calculated Roots and Electronic transition 

state Sq.Pl. Dist.Sq.Pl. 

‒ 991 959 

Dist.Sq.Pl. 

Root 0:  
dz2(2), dxz(2), dyz(2), dxy(2), dx2−y2(1);  95.489% 

Root 1:  
dz2(2), dxz(2), dyz(2), dxy(1), dx2−y2(2);  95.440% 

Electronic transition state: 0→1 (1.251 eV) 

Sq.Pl. 

Root 0: 
dz2(2), dxz(2), dyz(2), dxy(2), dx2−y2(1);  99.304% 

Root 1: 
dz2(2), dxz(2), dyz(2), dxy(1), dx2−y2(2);  99.296% 

Electronic transition state: 0→1 (1.347 eV) 

Table S9: CASSCF calculated ligand field one electron eigenfunctions for optimized structure having 

Dist.Sq.Pl. geometry around metal center.  

Orbital Energy (eV) dxy dyz dz2 dxz dx2−y2 

1 0 0.030685 0.291114 0.918117 -0.26531 0.031388 

2 0.044 -0.20994 0.865637 -0.3445 -0.27861 -0.10146 

3 0.195 0.01511 -0.33382 -0.16396 -0.91082 0.178482 

4 0.318 -0.97694 -0.17915 0.099563 0.040232 0.044409 

5 1.569 0.018854 0.149643 -0.03984 0.144126 0.977186 

 



Table S10: CASSCF calculated ligand field one electron eigenfunctions for optimized structure 

having Sq.Pl. geometry around metal center. 

Orbital Energy (eV) dxy dyz dz2 dxz dx2−y2 

1 0 0 -0.00368 0.605058 -0.76952 0.199418 

2 0.003 25.5 0.081049 -0.77005 -0.62692 -0.08475 

3 0.157 1262.9 -0.00405 -0.19189 0.105201 0.973563 

4 0.354 2855.1 0.996472 0.064102 0.047771 0.013085 

5 1.701 13719.4 -0.02108 0.000784 -0.03823 0.071089 

Table S11: Comparision of kcat values of complex 1 with other reported complexes in 

literature 

Complex kcat, h
-1 Reference 

[CuII(H2LDA)(ClO4)](ClO4) 58.68 1 

[Cu(L1)Cl2] 5.1 × 105 2 

[CuII(HL)2] 2.64 × 103 3 

[Cu(pymimi)Cl2] 

[Cu(pymima)Cl2] 

216 

396 

3 

[CuL(NO3)(H2O)]·(H2O) 1.45X104 4 

[Cu(L)(N3)] 898  5 

 [CuII(sal-ppzH)Cl2] 

[CuII(hyap-ppzH)Cl2] 

1.970×102 

4.801×102 

6 

 

[Cu(L1)](ClO4)2  

[Cu(L2)](ClO4)2 

9.72  

12.24X10-2 

7 

[Cu(HL)2] (1) 19.87 Present Work 

https://doi.org/10.1016/j.poly.2013.05.017
https://doi.org/10.1016/j.poly.2016.11.045
https://doi.org/10.1016/j.ica.2016.06.005
https://doi.org/10.1039/C8NJ00418H
https://doi.org/10.1039/C7NJ00957G


 

 

Fig. S1: 1H NMR of H2L ligand in CDCl3.(i) Full spectrum (ii) Expanded on aromatic and 

aliphatic portions.  



 

Fig. S2: The diffuse-reflectance spectra of complex 1. 

                



               

 

Fig. S3: Major contributing NTOs for the main electronic transition states responsible for the TD‒

DFT calculated electronic spectra of H2L in MeCN. 

 

Fig. S4: HOMO‒LUMO gap for Cu(HL)2 considering Sq.Pl. geometry around Cu(II) in MeCN. 



 

Fig. S5: Calculated and experimental UV‒vis spectra of Cu(HL)2. Here, k: 88.01% HOMO-1 β → 

LUMO β; l: 28.32% HOMO-10 β → LUMO β, 17.86% HOMO-2 β → LUMO β. 

 



 

 



 

Fig. S6: Major contributing NTOs for the main electronic transition states responsible for the TD‒

DFT calculated electronic spectra of Cu(HL)2 in MeCN. 

 

 

Fig. S7: Complex 1 binding with HSA polypeptide. 
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