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

2 5 13

Molecular formula C24H26CuN3gO1o C2oH2sCL,CuNgO19  C28H42Cl2N19 Ni1O12
M; 658.13 698.96 840.31
Crystal system Monoclinic Monoclinic Monoclinic
Space group P 2i/n P 2i/n P 2i/c
Crystal data:
a/A 8.5414(2) 8.3965(9) 9.7868(4)
b/A 19.3423(4) 19.0459(15) 18.3765(6)
c/A 9.5184(2) 9.7242(9) 11.0019(3)
al® 90 90 90
ple 107.546(3) 107.896(11) 96.978(4)
y/° 90 90 90
v/ A3 1499.39(6) 1479.8(2) 1964.00(12)
YA 2 2 2
Peale / g cm™ 1.458 1.569 1.421
A(MoKa) / A, graphite )73 0.71073 0.71073
monochromator
T/K 296(2) 296(2) 296(2)
Crystal dimension / mm® 0.51 x 0.47x0.43 0.22x0.17x0.13  0.82 x 0.22 x 0.21
4/ mm™! 0.795 0.985 0.699
F(000) 670 702 876
Orange/ © 4.23-25 4.1-25 4.2-24.99
hkl range -10, 10; -23, 23; -9, 7, -22, 20; -11,8; -21, 21;

-11, 11 -11, 11 -13, 13



Number of measured
reflections

Number of independent
reflections

Number of reflections
with | > 40(1)
Number of parameters
ApPmax » Apmin / € A3
RIF 2>40(F )]

WR(F ?)

Goodness of fit, S

17963
2627
2529

197

0.609, -0.239
0.0371
0.1107

0.888

9186 12250

2588 3443

1805 2280

208 246

0.445, -0.259 0.534, -0.381
0.0358 0.0420
0.0918 0.1160
0.956 0.942

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

Mass loss (%); Observed
Complex Tempera;ture rnee observed / Assignment residue at 600
Q) calculated °C (%)

; Step 1: 25-120 1.6 /1.4 ¥, water molecule 236
Step 2: 120-600 69.9/89.1 incomplete degradation

2 200-600 71.3/90.3 incomplete degradation 28.7
Step 1: 50-140 5.8/52 2 water molecules

3 Step 2: 140-600 67.9/85.7 incomplete degradation 202
Step 1: 25-130 2.8 /2.5 1 water molecule

) Step 2: 130-600 66.3/88.7 incomplete degradation 309

5 200-600 65.6/90.9 incomplete degradation 34.4
Step 1 :25-170 54749 2 water molecules

6 Step 2: 170-600 63.6/86.5 incomplete degradation 307
Step 1 : 50-150 58 /5.1 2 water molecules

7 Step 2: 150-600 68.7/85.9 incomplete degradation 20
Step 1 : 50-180 50 /44 2 water molecules

8 Step 2: 180-600 62.9/87.9 incomplete degradation 322




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

Residue at 600 °C (%)
Mass loss
Temperature (%); )
Complex Assignment Calculated
range (°C) observed / Observed
for CuO
calculated
13/1.4 Y, water molecule
Step 1: 25-130
1 . 11.3 11.9
Step 2: 170-550 2 ligand molecules
87.6/89.1 + 2 nitrate ions
2 ligand molecules
2 200-470 87.5/90.3 _ ) 12.7 12.1
+ 2 nitrate ions
1 water molecule
Step 1: 25-150 59/52
3 2 ligand molecules 11.4 11.5
Step 2: 150-460  83.1/85.7
+ 2 nitrate ions
1 water molecule
25725
Step 1: 50-160
4 11.5 11.1
Step 2: 170-600 2 ligand molecules
86.3/88.7
+ 2 nitrate ions
5 200-600 89.2/90.9 2 ligand molecules 11.0 11.3
+ 2 nitrate ions
] Step 1:50-170 5.4 /4.9 2 water molecules 0o 0
Step 2: 170-600  84.1/86.5 > lgand molecules ' '
+ 2 nitrate ions
5.8 /5.1 2 water
Step 1 : 50-140
7 2 ligand molecules 11.3 11.3
Step 2: 160-540
68.7/85.9 + 2 nitrate ions
47 /4.4 2 water
Step 1: 70-180
8 2 ligand molecules 9.8 9.6

Step 2: 180-600

85.8/87.9

+ 2 nitrate ions




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

Mass loss (%); Observed
Temperature range
Complex ¢0) observed / Assignment residue at 600
calculated °C (%)

9 Step 1: 50-110 2.6 /2.7 1 water molecule 6.6
Step 2: 110-600 70.9/88.6 incomplete degradation '
Step 1: 25-110 6.3/52 2 water molecules

10 26.5
Step 2: 110-600 67.2/86.2 incomplete degradation
Step 1: 25-150 3.0/2.7 1 water molecule

11 28.5
Step 2: 150-600 68.7/ 88.6 incomplete degradation

12 250-600 63.9 /91.6 incomplete degradation 36.2

" Step 1: 90-160 16.3/17.3 2 DMF molecules 550
Step 2: 160-600 58.8/75.7 incomplete degradation '
Step 1 : 50-160 58 /49 2 water molecules

14 33.6
Step 2: 160-600 60.6/87.1 incomplete degradation
Step 1 : 50-150 3.77/2.6 2 water molecules

15 325
Step 2: 150-600 63.8/88.7 incomplete degradation
Step 1 : 50-160 58 /44 2 water molecules

16 30.3
Step 2: 160-600 64.0/88.5 incomplete degradation




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

Residue at 600 °C (%)
Mass loss
Temperature (%); )
Complex Assignment Calculated
range (°C) observed / Observed
for NiO
calculated
1 water molecule
Step 1: 50-120 3.0 /2.7
. 9.3 11.1
Step 2: 120-600  87.8/88.6 2 ligand molecules
+ 2 nitrate ions
Step 1: 25-120 6.3/52 2 water molecules
10 2 ligand molecules 9.9 10.8
Step 2: 200-420  84.1/86.2 + 2 nitrate ions
1 water molecule
Step 1: 25-150 2.7/12.7
11 2 ligand molecules 9.9 11.1
Step 2: 150-410  87.4/88.6
+ 2 nitrate ions
2 ligand molecules
12 200-600 89.8 /91.6 10.7 10.7
+ 2 nitrate ions
Step 1: 90-160 152/17.3 2 DMF molecules
13 2 ligand molecules 90 8.9
Step 2: 160-570  76.0/75.7 + 2 nitrate ions
y Step 1:50-160 5.6 /49 > Watermolecules 0 0
Step2: 160-600  84.5/87.1 2 ligand molecules ' '
+ 2 nitrate ions
2 water molecules
Step 1 : 50-150 32 /26
15 2 ligand molecules 11.1 11.0
Step 2: 230-520  86.0/88.7
+ 2 nitrate ions
2 water molecules
Step 1 : 50-160 5.1 /44
16 2 ligand molecules 10.0 9.1
Step 2: 210-550  85.0/88.5

+ 2 nitrate ions




DSC and TGA curves for the ligands, recorded under nitrogen atmosphere
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TGA/DTA curves for the complexes, recorded under nitrogen or oxygen atmosphere
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T Peak Value 10,05 °C
4 Peak 443,72 °C
3,0
25 Extrapol. Peak 330,90 °C
Peak Value 6,47 °C
Peak 333,15 °C
2,q_ Extrapol. Peak 128,09 °C
i Peak Value 6,47 °C
i Peak 137,30 °C
1,5
E Step -83,6330 %
B -3,5686 mg
4 Residue 11,2726 %
1,0 0,4810 mg
0,5
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[Cu(p-FBnimda)2](NO3)2 - 2H20 (7) (O2)



exo

mg -
1 Step -5,0144 %

1., -0,3035 mg Extrapol. Peak 227,04 °C
0[:] Peak Value 11,11 °C
6, 7 Peak 226,34 °C
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3,0
Step -62,8790 %
-3,8061 mg
2,5 Residue 32,1972 %
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[Cu(p-BrBnimda),](NOs); - 2H20 (8) (N2)
"exo
mg
6r=rF

T L 2

i Step  -4,6940 % N

4 -0,2799 mg
5
4
3

|
2

] Step  -85,8049 %

T -5,1157 mg
1- Residue 9,8505 %

o 0,5873 mg
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[Cu(p-BrBnimda)2](NOs); - 2Ha0 (8) (O2)



mg |
i Step -2,5548 %
-0,2135 mg
[1F
_ ®.
8-
74
6
[j
5
T Step -70,9184 %
T -5,9274 mg
4 Residue 26,6278 %
o 2,2256 mg
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[Ni(0-CH3Bnimda)2](NO3)2 - H2O (9) (N2)
exo
mg
12 Step -2,9971 %
2 -0,3487 mg
T 4 Extrapol. Peak 406,33 °C
_ Peak Value 67,24 °C
Peak 407,95 °C
10
8-
Extrapol. Peak 403,63 °C
6 Peak Value 20,54 °C
Peak 412,10 °C
T Extrapol. Peak 294,68 °C Extrapol. Peak 403,38 °C
Peak Value 22,25 °C Peak Value 18,25 °C
Peak 300,11 °C Peak 412,52 °C
47 Extrapol. Peak 102,15 °C
Peak Value 7,21 °C
Peak 96,20 °C
Step -87,8380 %
-10,2191 mg
2[7 Residue 9,2956 %
1,0814 mg
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[Ni(0-CH3Bnimda),](NO3)z - H20 (02) (9) (02)



Step -6,3092 %

-0,4804 mg
L d

Extrapol. Peak 98,77 °C
Peak Value 6,

96 °C

Peak 103,78 °C
5
4
1 Extrapol. Peak 320,08 °C Sep  -67,1959 %
4 Peak Value 3,36 °C 5 1'170 mg
i Peak 319,33 °C Residue 26,5290 %
3 2,0202 mg
2 |
LINN [N B N B E (N N B R B EN S R N R N EN B R B R R B B | | L L | L L | L L L L L L L
50 100 150 200 250 300 350 400 450 500 550 °C
[Ni(m-CH3Bnimda)>](NO3)2 - 2H>0 (10) (N2)
exo
mg ]|
1n Step -6,1499 %
=57 -0,3949 mg
B Extrapol. Peak 376,03 °C
6 + PeakValue 52,86 °C
i Peak 408,92 °C
5]
4
3] Extrapol. Peak 296,15 °C
_ Peak Value 14,30 °C
Peak 302,99 °C
T Extrapol. Peak 96,71 °C
24 Peak Value 7,58 °C
- Peak 101,23 °C
Step -84,1495 %
-5,4032 mg
Residue 9,8583 %
0,6330 mg
] 4
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[Ni(m-CH3Bnimda),](NO3), - 2H,0 (10) (02)



Step -2,9945 %
-0,1947 mg

*

. Extrapol. Peak 248,58 °C
Peak Value 3,97 °C Step -68,6626 %
37 Peak 242,12 °C -4,4644 mg
i Residue 28,5225 %
1,8545 mg
T Extrapol. Peak 315,03 °C
i Peak Value 3,57 °C
Peak 312,89 °C
2
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[Ni(p-CH3Bnimda)2](NO3), - H2O (11) (N2)
exo
mg |
8 Step -2,7520 %
[:_}%_\—0,2128 mg
i *.
g f Extrapol. Peak 349,13 °C
- Peak Value 72,99 °C
7 Peak 420,92 °C
6
5
4
3
] Extrapol. Peak 300,06 °C
i Peak Value 18,26 °C
2 Peak 304,63 °C
: Step -87,4572 %
4 -6,7622 mg
& Residue 9,9328 %
1 0,7680 mg
i 1
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[Ni(p-CH3Bnimda);](NO3)2 - H20 (11) (O2)



mg
=
4 ﬁ Peak Value
8- Peak
74
6

Extrapol. Peak 318,59 °C

13,67 °C
325,62 °C

5
: Step -63,9116 %
o -5,5226 mg
Residue 36,2603 %
4 3,1333 mg
3
Lab: METTLER STAR® SW9.01
[Ni(0-CIBnimda)2](NO3)> (12) (N2)
exo
mg ]|
4,0[53

. Extrapol. Peak 300,85 °C
Peak Value 10,59 °C

Peak 306,79 °C

Extrapol. Peak 406,46 °C

Peak Value
Peak

6,77 °C
403,79 °C

Step

-89,7830 %

T -3,5330 mg
Residue 10,7761 %
] 0,4240 mg
0,5
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[Ni(0-CIBnimda)2|(NO3)2 (12) (Oz2)



Step -16,3849 %
-1,0907 mg

5
[;
] Extrapol. Peak 136,45 °C
T Peak Value 5,84 °C
4 Peak 144,33 °C
3+
i Extrapol. Peak 370,09 °C Step 587825 %
Peak Value 2,47 °C 3 §131 mg
1 Peak 320.77°C Residue 25,0008 %
N 1,6643 mg
2]
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[Ni(m-CIBnimda)>](NO3)> - 2 DMF (13) (N2)
exo
mg |
8-
1y
=+
: \ Step -15,1906 % Extrapol. Peak 366,78 °C
| -1,1596 mg Peak Value 36,49 °C
] \ Peak 409,85 °C
1 *
6
5
4
] Extrapol. Peak 307,16 °C
_ Peak Value 14,46 °C
n Peak 309,98 °C
3 Step  -76,0520 %
-5,8058 mg
Residue 8,9774 %
0,6853 mg
i Extrapol. Peak 140,70 °C
| Peak Value 552 °C
1 Peak 145,00 °C
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[Ni(m-CIBnimda)2](NO3): - 2 DMF (13) (O»)



mg
1p
T Step -5,8586 %
104 -0,6071 mg
_ 2.
9
r
[
74
T Extrapol. Peak 152,24 °C
T Peak Value 4,73 °C
6] Peak 153,72 °C
o Step -60,6469 %
o -6,2842 mg
5 Residue 33,6143 %
i 3,4831 mg
4
i ~
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[Ni(p-CIBnimda)2](NO3)2 - 2H20 (14) (N2)
exo
mg |
6 Step -5,6075 %
-0,3191 mg
12
[_J Extrapol. Peak 376,43 °C
i * Peak Value 32,92 °C
Peak 409,37 °C
5
4
3]
i Extrapol. Peak 296,25 °C
Peak Value 11,78 °C
b Peak 293,81 °C
24
. Step -84,5422 %
[Z -4,8113 mg
Residue 10,1916 %
7 Extrapol. Peak 144,44 °C 0,5800 mg
1 Peak Value 6,01 °C
o Peak 148,50 °C
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[Ni(p-ClBnimda)>](NO3), - 2H20 (14) (0O»)



mg
T Step -3,6767 %
-0,5265 mg
L
[~
14+
124
Extrapol. Peak 315,19 °C
Peak Value 6,67 °C
Peak 316,37 °C
10,
Extrapol. Peak 128,94 °C
Peak Value 6,52 °C
i Peak 135,18 °C
8-
Step -63,8246 %
i -9,1397 mg
Residue 32,5305 %
4,6584 mg
6
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[Ni(p-FBnimda)](NO3)2 - H20 (15) (N2)
"exo
mg
] Step -3,1506 %
= -0,2687 mg
5 E
7 R 2
8- Extrapol. Peak 362,68 °C
o Peak Value 44,66 °C
i Peak 402,67 °C
7
6
5
] Extrapol. Peak 305,29 °C
B Peak Value 18,12 °C
4 Peak 320,66 °C
3
T Step -86,0034 %
T -7,3361 mg
2; Residue 11,0668 %
] 0,9440 mg
1 1
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[Ni(p-FBnimda)2](NO3)2 - H2O (15) (O2)



Slep 58312 %

-0,4459 mg

1

Extrapol. Peak 153,73 °C

5 Peak Value 6,45 1C

] Peak 154,61 °C

17 Brrapol. Peak 313,38 °C Fep 63,9614 %

h JPeak Value 585 °C -4,8905 mg

i Peak 316,37 °C Residue 303081 %

| 23174 mg
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Lab: METTL STAR® SW9.01

[Ni(p-BrBnimda)>](NO3). - 2H20 (16) (N2)

exo
mg
x Step -5,0662 %
=T -0,7263 mg
144 * Extrapol. Peak 379,58 °C
Peak Value 44,35 °C
_ Peak 421,74 °C
12
10
8-
T Extrapol. Peak 299,70 °C
Peak Value 18,92 °C
6 Peak 307,94 °C
7 Extrapol. Peak 159,24 °C . o
PeakValue 594 °C Step _gg’gggg n/;’g
Peak 158,43 °C Residue 10,0300 %
1,4380 mg
2
4
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[Ni(p-BrBnimda)2](NO3)2 - 2H20 (16) (O2)
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