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Table S1. Crystal parameters, data collection and refinement details for 2, 5 and 13. 
 

 2 5 13 
Molecular formula C24H26CuN8O10 C22H28Cl2CuN8O10 C28H42Cl2N10 NiO12 
Mr 658.13 698.96 840.31 
Crystal system Monoclinic Monoclinic Monoclinic 
Space group P 21/n P 21/n P 21/c 
Crystal data:    
a / Å 8.5414(2) 8.3965(9) 9.7868(4) 
b / Å 19.3423(4) 19.0459(15) 18.3765(6) 
c / Å 9.5184(2) 9.7242(9) 11.0019(3) 
α / ° 90 90 90 
β / ° 107.546(3) 107.896(11) 96.978(4) 
γ / ° 90 90 90 
V / Å3 1499.39(6) 1479.8(2) 1964.00(12) 
Z 2 2 2 
ρcalc / g cm−3 1.458 1.569 1.421 
λ(MoKα) / Å, graphite 
 monochromator 

0.71073 0.71073 0.71073 

T / K 296(2) 296(2) 296(2) 
Crystal dimension / mm3 0.51 ×  0.47 × 0.43 0.22 × 0.17 × 0.13 0.82 × 0.22 × 0.21 
µ / mm−1 0.795 0.985 0.699 
F(000) 670 702 876 
θ range/ o 4.23-25 4.1-25 4.2-24.99 
hkl range -10, 10; -23, 23; 

-11, 11 
-9, 7; -22, 20; 
-11, 11 

-11, 8; -21, 21; 
-13, 13 



Number of measured 
reflections 

17963 9186 12250 

Number of independent 
reflections 

2627 2588   3443 

Number of reflections 
 with I > 4σ(I) 

2529 1805 2280   

Number of parameters 197 208 246 
∆ρmax , ∆ρmin / e Å−3  0.609, -0.239 0.445, -0.259 0.534, -0.381 
R[F 2>4σ(F 2)]  0.0371 0.0358 0.0420 
wR(F 2)  0.1107 0.0918 0.1160 
Goodness of fit, S  0.888 0.956 0.942 

 

 

Table S2. Thermal analysis data for complexes 1-8 under nitrogen atmosphere. 

Complex 
Temperature range 

(°C) 

 

Mass loss (%); 

observed / 

calculated 

 

Assignment 

Observed 

residue at 600 

°C (%) 

1 
Step 1: 25-120 

Step 2: 120-600 

1.6  / 1.4  

69.9 / 89.1 

½ water molecule  

incomplete degradation 
28.6 

2 200-600 71.3 / 90.3 incomplete degradation 28.7 

3 
Step 1: 50-140 

Step 2: 140-600 

5.8 / 5.2 

67.9 / 85.7 

2 water molecules 

incomplete degradation 
26.2 

4 
Step 1: 25-130 

Step 2: 130-600 

2.8  / 2.5  

66.3 / 88.7 

1 water molecule 

incomplete degradation 
30.9 

5 200-600 65.6 / 90.9 incomplete degradation 34.4 

6 
Step 1 : 25-170 

Step 2: 170-600 

5.4  / 4.9  

63.6 / 86.5 

2 water molecules 

incomplete degradation 
30.7 

7 
Step 1 : 50-150 

Step 2: 150-600 

5.8  / 5.1  

68.7 / 85.9 

2 water molecules 

incomplete degradation 
25.6 

8 
Step 1 : 50-180 

Step 2: 180-600 

5.0  / 4.4  

62.9 / 87.9 

2 water molecules 

incomplete degradation 
32.2 

 

 

 

 

 



Table S3. Thermal analysis data for complexes 1-8 under oxygen atmosphere. 

Complex 
Temperature 

range (°C) 

 

Mass loss 

(%); 

observed / 

calculated 

 

Assignment 

Residue at 600 °C (%) 

Observed 
Calculated 

for CuO 

1 
Step 1: 25-130 

Step 2: 170-550 

1.3  / 1.4 

  

87.6 / 89.1 

½ water molecule 
 

2 ligand molecules 
+ 2 nitrate ions 

11.3 11.9 

2 200-470 87.5 / 90.3 
2 ligand molecules 

+ 2 nitrate ions 
12.7 12.1 

3 
Step 1: 25-150 

Step 2: 150-460 

5.9 / 5.2 

83.1 / 85.7 

1 water molecule 

2 ligand molecules 

+ 2 nitrate ions  

11.4 11.5 

4 
Step 1: 50-160 

Step 2: 170-600 

2.5  / 2.5 

  

86.3 / 88.7 

1 water molecule 

 

2 ligand molecules 

+ 2 nitrate ions 

11.5 11.1 

5 200-600 89.2 / 90.9 2 ligand molecules 
+ 2 nitrate ions 11.0 11.3 

6 
Step 1 : 50-170 

Step 2: 170-600 

5.4  / 4.9  

84.1 / 86.5 

2 water molecules 

2 ligand molecules 
+ 2 nitrate ions 

10.9 10.8 

7 
Step 1 : 50-140 

Step 2: 160-540 

5.8  / 5.1  

 

68.7 / 85.9 

2 water 

2 ligand molecules 

+ 2 nitrate ions 

11.3 11.3 

8 
Step 1 : 70-180 

Step 2: 180-600 

4.7  / 4.4  

 

85.8 / 87.9 

2 water 

2 ligand molecules 

+ 2 nitrate ions 

9.8 9.6 

 
 
 

 

 

 

 



Table S4. Thermal analysis data for complexes 9-16 under nitrogen atmosphere. 

Complex 
Temperature range 

(°C) 

 

Mass loss (%); 

observed / 

calculated 

 

Assignment 

Observed 

residue at 600 

°C (%) 

9 
Step 1: 50-110 

Step 2: 110-600 

2.6  / 2.7  

70.9 / 88.6 

1 water molecule  

incomplete degradation 
26.6 

10 
Step 1: 25-110 

Step 2: 110-600 

6.3 / 5.2 

67.2 / 86.2 

2 water molecules 

incomplete degradation 
26.5 

11 
Step 1: 25-150 

Step 2: 150-600 

3.0 / 2.7 

68.7 / 88.6 

1 water molecule  

incomplete degradation 
28.5 

12 250-600 63.9  / 91.6  incomplete degradation 36.2 

13 
Step 1: 90-160 

Step 2: 160-600 

16.3 / 17.3 

58.8 / 75.7 

2 DMF molecules 

incomplete degradation 
25.0 

14 
Step 1 : 50-160 

Step 2: 160-600 

5.8  / 4.9  

60.6 / 87.1 

2 water molecules 

incomplete degradation 
33.6 

15 
Step 1 : 50-150 

Step 2: 150-600 

3.7  / 2.6  

63.8 / 88.7 

2 water molecules 

incomplete degradation 
32.5 

16 
Step 1 : 50-160 

Step 2: 160-600 

5.8  / 4.4  

64.0 / 88.5 

2 water molecules 

incomplete degradation 
30.3 

     

 

 

 

 

 

 

 

 

 

 

 

 

 



Table S5. Thermal analysis data for complexes 9-16 under oxygen atmosphere. 

Complex 
Temperature 

range (°C) 

 

Mass loss 

(%); 

observed / 

calculated 

 

Assignment 

Residue at 600 °C (%) 

Observed 
Calculated 

for NiO 

9 
Step 1: 50-120 

Step 2: 120-600 

3.0  / 2.7  

87.8 / 88.6 

1 water molecule 
 

2 ligand molecules 
+ 2 nitrate ions 

9.3 11.1 

10 

Step 1: 25-120 

 

Step 2: 200-420 

6.3 / 5.2 

 

84.1 / 86.2 

2 water molecules 

2 ligand molecules 

+ 2 nitrate ions 

9.9 10.8 

11 
Step 1: 25-150 

Step 2: 150-410 

2.7 / 2.7 

87.4 / 88.6 

1 water molecule 

2 ligand molecules 

+ 2 nitrate ions  

9.9 11.1 

12 200-600 89.8  / 91.6  
2 ligand molecules 

+ 2 nitrate ions 
10.7 10.7 

13 

Step 1: 90-160 

 

Step 2: 160-570 

15.2 / 17.3 

 

76.0 / 75.7 

2 DMF molecules 
 

2 ligand molecules 
+ 2 nitrate ions 

9.0 8.9 

14 
Step 1 : 50-160 

Step 2: 160-600 

5.6  / 4.9  

84.5 / 87.1 

2 water molecules 

2 ligand molecules 
+ 2 nitrate ions 

10.2 10.2 

15 
Step 1 : 50-150 

Step 2: 230-520 

3.2  / 2.6  

86.0 / 88.7 

2 water molecules 

2 ligand molecules 

+ 2 nitrate ions 

11.1 11.0 

16 
Step 1 : 50-160 

Step 2: 210-550 

5.1  / 4.4  

85.0 / 88.5 

2 water molecules 

2 ligand molecules 

+ 2 nitrate ions 

10.0 9.1 

      

 
 
 
 
 
 
 
 



DSC and TGA curves for the ligands, recorded under nitrogen atmosphere 

 
o-CH3Bnimda (DSC) 

 
o-CH3Bnimda (TGA/DTA) 

? Extr apol . Peak 276,36 °C
Peak Value -3,04 mW
Peak 271,28 °C? Extr apol . Peak 120,97 °C

Peak Value -2,68 mW
Peak 118,19 °C
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Step -75,3622 %
 -6,2098 mg
Residue 24,7856 %
 2,0423 mg
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Extrapol. Peak 115,60 °C
Peak Value 5,75 °C
Peak 119,38 °C
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m-CH3Bnimda (DSC) 
 

 
m-CH3Bnimda (TGA/DTA) 
 

? Extr apol . Peak 286,89 °C
Peak Value -4,43 mW
Peak 283,83 °C

? Extr apol . Peak 162,37 °C
Peak Value -10,69 mW
Peak 171,51 °C
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Step -84,3984 %
 -5,9847 mg
Residue 15,7221 %
 1,1149 mg
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p-CH3Bnimda ∙ 0.75H2O (DSC) 
 

 
p-CH3Bnimda ∙ 0.75H2O (TGA/DTA) 
 

? Extr apol . Peak 284,20 °C
Peak Value -0,33 mW
Peak 282,64 °C

? Extr apol . Peak 160,00 °C
Peak Value -2,73 mW
Peak 165,00 °C

? Extr apol . Peak 77,87 °C
Peak Value -0,20 mW
Peak 81,49 °C
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Step -87,1513 %
 -3,5401 mg
Residue 8,4901 %
 0,3449 mg
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 -0,1892 mg
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o-ClBnimda (DSC) 
 

 
o-ClBnimda (TGA/DTA) 

? Extr apol . Peak 294,62 °C
Peak Value -4,48 mW
Peak 293,16 °C

? Extr apol . Peak 116,67 °C
Peak Value -9,15 mW
Peak 123,33 °C

? Extr apol . Peak 101,77 °C
Peak Value -1,98 mW
Peak 101,73 °C
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Step -71,7793 %
 -5,0856 mg
Residue 26,9586 %
 1,9100 mg

Step -1,5077 %
 -0,1068 mg
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m-ClBnimda (DSC) 
 

 
m-ClBnimda (TGA/DTA) 

? Extr apol . Peak 240,06 °C
Peak Value -1,70 mW
Peak 240,71 °C

? Extr apol . Peak 170,86 °C
Peak Value -6,05 mW
Peak 178,29 °C
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Step -81,6302 %
 -4,3664 mg
Residue 18,6111 %
 0,9955 mg
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p-ClBnimda (DSC) 
 

 
p-ClBnimda (TGA/DTA) 
 

? Extr apol . Peak 187,81 °C
Peak Value -19,51 mW
Peak 188,75 °C
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êxo

STARe SW 9.01Lab: METTLER  

Step -72,4399 %
 -9,3824 mg
Residue 27,6429 %
 3,5803 mg
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p-FBnimda (DSC) 
 

 
p-FBnimda (TGA/DTA) 
 

? Extr apol . Peak 286,72 °C
Peak Value -1,27 mW
Peak 283,07 °C

? Extr apol . Peak 135,47 °C
Peak Value -6,90 mW
Peak 142,77 °C
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 0,3008 mg
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p-BrBnimda (DSC) 
 

 
p-BrBnimda (TGA/DTA) 
 

? Extr apol . Peak 264,60 °C
Peak Value -2,23 mW
Peak 269,17 °C

? Extr apol . Peak 176,49 °C
Peak Value -10,09 mW
Peak 186,69 °C
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TGA/DTA curves for the complexes, recorded under nitrogen or oxygen atmosphere 

 
[Cu(o-CH3Bnimda)2](NO3)2 ∙ ½ H2O (1) (N2) 
 

 
[Cu(o-CH3Bnimda)2](NO3)2 ∙ ½ H2O (1) (O2) 

Step -69,8896 %
 -9,9453 mg
Residue 28,6187 %
 4,0724 mg

Step -1,5553 %
 -0,2213 mg

  
  

mg

4

6

8

10

12

14

°C50 100 150 200 250 300 350 400 450 500 550

Extrapol. Peak 214,07 °C
Peak Value 20,20 °C
Peak 228,00 °C

 
  

°C50 100 150 200 250 300 350 400 450 500 550
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[Cu(m-CH3Bnimda)2](NO3)2 (2) (N2) 
 

 
[Cu(m-CH3Bnimda)2](NO3)2 (2) (O2) 
 

Step -71,3449 %
 -7,2073 mg
Residue 28,6999 %
 2,8993 mg
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Step -87,5241 %
 -8,6220 mg
Residue 12,7094 %
 1,2520 mg
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[Cu(p-CH3Bnimda)2](NO3)2 ∙ 2H2O (3) (N2) 
 

 
[Cu(p-CH3Bnimda)2](NO3)2 ∙ 2H2O (3) (O2) 
 

Step -67,9521 %
 -5,9458 mg
Residue 26,1878 %
 2,2914 mg

Step -5,8079 %
 -0,5082 mg
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[Cu(o-ClBnimda)2](NO3)2 ∙ H2O (4) (N2) 
 

 
[Cu(o-ClBnimda)2](NO3)2 ∙ H2O (4) (O2) 
 

Step -66,3595 %
 -4,7872 mg
Residue 30,9468 %
 2,2325 mg

Step -2,8230 %
 -0,2037 mg
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Step -86,2855 %
 -6,6681 mg
Residue 11,4777 %
 0,8870 mg
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[Cu(m-ClBnimda)2](NO3)2 (5) (N2) 
 

 
[Cu(m-ClBnimda)2](NO3)2 (5) (O2) 
 

Step -65,6846 %
 -5,4499 mg
Residue 34,4601 %
 2,8592 mg
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 0,9185 mg
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[Cu(p-ClBnimda)2](NO3)2 ∙ 2H2O (6) (N2) 
 

 
[Cu(p-ClBnimda)2](NO3)2 ∙ 2H2O (6) (O2) 
 

Step -63,5582 %
 -4,3061 mg
Residue 30,7483 %
 2,0832 mg

Step -5,8970 %
 -0,3995 mg
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Step -84,1033 %
 -5,0571 mg
Residue 10,8759 %
 0,6540 mg

Step -5,3691 %
 -0,3228 mg
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[Cu(p-FBnimda)2](NO3)2 ∙ 2H2O (7) (N2) 
 

 
[Cu(p-FBnimda)2](NO3)2 ∙ 2H2O (7) (O2) 
 

Step -68,7457 %
 -5,2432 mg
Residue 25,6037 %
 1,9528 mg

Step -5,8331 %
 -0,4449 mg
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Step -83,6330 %
 -3,5686 mg
Residue 11,2726 %
 0,4810 mg

Step -5,5526 %
 -0,2369 mg
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[Cu(p-BrBnimda)2](NO3)2 ∙ 2H2O (8) (N2) 
 

 
[Cu(p-BrBnimda)2](NO3)2 ∙ 2H2O (8) (O2) 
 

Step -62,8790 %
 -3,8061 mg
Residue 32,1972 %
 1,9489 mg

Step -5,0144 %
 -0,3035 mg
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Step -85,8049 %
 -5,1157 mg
Residue 9,8505 %
 0,5873 mg

Step -4,6940 %
 -0,2799 mg
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[Ni(o-CH3Bnimda)2](NO3)2 ∙ H2O (9) (N2) 
 

 
[Ni(o-CH3Bnimda)2](NO3)2 ∙ H2O (O2) (9) (O2) 
 

Step -70,9184 %
 -5,9274 mg
Residue 26,6278 %
 2,2256 mg

Step -2,5548 %
 -0,2135 mg
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Step -87,8380 %
 -10,2191 mg
Residue 9,2956 %
 1,0814 mg

Step -2,9971 %
 -0,3487 mg
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[Ni(m-CH3Bnimda)2](NO3)2 ∙ 2H2O (10) (N2) 
 

 
[Ni(m-CH3Bnimda)2](NO3)2 ∙ 2H2O (10) (O2) 
 

Step -67,1959 %
 -5,1170 mg
Residue 26,5290 %
 2,0202 mg

Step -6,3092 %
 -0,4804 mg
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Step -84,1495 %
 -5,4032 mg
Residue 9,8583 %
 0,6330 mg

Step -6,1499 %
 -0,3949 mg
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[Ni(p-CH3Bnimda)2](NO3)2 ∙ H2O (11) (N2) 
 

 
[Ni(p-CH3Bnimda)2](NO3)2 ∙ H2O (11) (O2) 
 

Step -68,6626 %
 -4,4644 mg
Residue 28,5225 %
 1,8545 mg

Step -2,9945 %
 -0,1947 mg
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Step -87,4572 %
 -6,7622 mg
Residue 9,9328 %
 0,7680 mg

Step -2,7520 %
 -0,2128 mg

mg

1

2

3

4

5

6

7

8

°C50 100 150 200 250 300 350 400 450 500 550

Extrapol. Peak 349,13 °C
Peak Value 72,99 °C
Peak 420,92 °C

Extrapol. Peak 300,06 °C
Peak Value 18,26 °C
Peak 304,63 °C

°C50 100 150 200 250 300 350 400 450 500 550

êxo

STARe SW 9.01Lab: METTLER  



 
[Ni(o-ClBnimda)2](NO3)2 (12) (N2) 
 

 
[Ni(o-ClBnimda)2](NO3)2 (12) (O2) 

Step -63,9116 %
 -5,5226 mg
Residue 36,2603 %
 3,1333 mg
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Step -89,7830 %
 -3,5330 mg
Residue 10,7761 %
 0,4240 mg
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[Ni(m-ClBnimda)2](NO3)2 ∙ 2 DMF (13) (N2) 
 

 
[Ni(m-ClBnimda)2](NO3)2 ∙ 2 DMF (13) (O2) 

Step -58,7825 %
 -3,9131 mg
Residue 25,0008 %
 1,6643 mg

Step -16,3849 %
 -1,0907 mg
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Step -76,0520 %
 -5,8058 mg
Residue 8,9774 %
 0,6853 mg

Step -15,1906 %
 -1,1596 mg
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[Ni(p-ClBnimda)2](NO3)2 ∙ 2H2O (14) (N2) 
 

 
[Ni(p-ClBnimda)2](NO3)2 ∙ 2H2O (14) (O2) 
 

Step -60,6469 %
 -6,2842 mg
Residue 33,6143 %
 3,4831 mg

Step -5,8586 %
 -0,6071 mg
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Step -84,5422 %
 -4,8113 mg
Residue 10,1916 %
 0,5800 mg

Step -5,6075 %
 -0,3191 mg
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[Ni(p-FBnimda)2](NO3)2 ∙ H2O (15) (N2) 
 

 
[Ni(p-FBnimda)2](NO3)2 ∙ H2O (15) (O2) 
 

Step -63,8246 %
 -9,1397 mg
Residue 32,5305 %
 4,6584 mg

Step -3,6767 %
 -0,5265 mg
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Step -86,0034 %
 -7,3361 mg
Residue 11,0668 %
 0,9440 mg

Step -3,1506 %
 -0,2687 mg
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[Ni(p-BrBnimda)2](NO3)2 ∙ 2H2O (16) (N2) 
 

 
[Ni(p-BrBnimda)2](NO3)2 ∙ 2H2O (16) (O2) 
 

Step -85,0268 %
 -12,1903 mg
Residue 10,0300 %
 1,4380 mg

Step -5,0662 %
 -0,7263 mg
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