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Table S1-S4. Relevant computed data for [M(L1)(L2)]2+, [M(L2)2]2+, [M(L2)(L3)2]2+ and [M((L3)4]2+ (M = Ni, Pd, Cu, Zn and L1 = N-(4methoxybenzylidene) isonicotihydrazone bidentate Schiff base, L2 = 2,2’-bipyridine and L3 = pyridine) complexes.





	




	[bookmark: _GoBack]Complex
	[Ni(L1)(L2)]2+
	[Ni(L2)2]2+
	[Ni(L2)(L3)2]2+
	[Ni(L3)4]2+

	Symetry (spin)
	(C1) (S=0)
	(C1) (S=1)
	(C2) (S=0)
	(C2) (S=1)
	(C2v) (S=0)
	(C1) (S=1)
	(D4h) (S=0)
	(D4h) (S=1)

	HOMO-LOMO  gap (eV)
	0.9(3.09)
	-
	1.64 (4.18)
	-

	1.91 (4.48)

	-

	2.00 (4.95)

	-


	∆ES/T (kcal/mol)
	0.0 (0.0)
	12.8 (1.4)
	0.0 (0.0)
	10.9 (1.25)
	0.0 (0.0)
	16.69 (3.94)
	0.0 (0.0)
	31.86 (3.94)

	∆GS/T (kcal/mol)
	0.0
	11.4
	0.0
	7.8
	0.0
	14.09
	0.0
	30.63

	M-N(1)
	1.909
(1.870)
	1.994
(1.857)
	1.969
(1.926)
	1.969
(2.001)
	1.922
(1.943)
	2.005
(2.036)
	1.929
(1.945)
	2.071
(2.084)

	M-N(2)
	-
-
	-
-
	1.984
(1.926)
	1.984
(2.009)
	1.921
(1.941)
	2.009
(2.034)
	1.929
(1.945)
	2.071
(2.084)

	M-N(3)
	1.898
(1.880)
	1.988
(1.864)
	1.984
(1.926)
	1.984
(2.009)
	1.923
(1.943)
	2.000
(2.024)
	1.929
(1.945)
	2.071
(2.084)

	M-N(4)
	1.894
(1.863)
	1.998
(1.891)
	1.969
(1.926)
	1.969
(2.001)
	1.921
(1.942)
	1.998
(2.028)
	1.929
(1.945)
	2.071
(2.084)

	M-O(1)
	1.879
1.805
	1.954
1.782
	-
-
	-
-
	-
-
	-
-
	-
-
	-
-

	N(1)-Ni-N(2)
	-
-
	-
-
	82.7
(83.5)
	82.7
(82.1)
	87.5
(83.5)
	100.5
(100.5)
	90.0
(90.0)
	90.0
(90.0)

	N(1)-Ni-N(3)
	101.8
(95.2)
	111.1
(90.0)
	113.1
(101.5)
	113.1
(113.4)
	94.2
(101.5)
	108.3
(108.3)
	90.0
(90.0)
	90.0
(90.0)

	N(2)-Ni-N(3)
	-
-
	-
-
	113.1
(101.5)
	113.1
(113.4)
	94.5
(101.5)
	102.1
(102.6)
	90.0
(90.0)
	90.0
(90.0)

	N(3)-Ni-N(4)
	83.8
(86.6)
	82.2
(89.7)
	82.7
(83.5)
	82.7
(82.1)
	83.9
(83.5)
	82.1
(81.5)
	90.0
(90.0)
	90.0
(90.0)

	N(1)-Ni-O(1)
	83.5
(85.2)
	81.9
(90.8)
	-
-
	-
-
	-
-
	-
-
	-
-
	-
-

	N(4)-Ni-O(1)
	93.1
(93.2)
	112.2
(92.1)
	-
-
	-
-
	-
- 
	-
-
	-
-
	-
-

	Ni charge
	+0.11
	+0.87
	+0.94
	+1.22
	0.88
	0.10
	0.84
	1.31

	Spin density
	-
	0.80
	-
	1.53
	-
	1.54
	-
	1.58

	Wiberg Bond Indices (WBI)

	Ni-N(1)
	0.032
	0.039
	0.374
	0.342
	0.361
	0.047
	0.350
	0.242

	Ni-N(2)
	-
	-
	0.372
	0.293
	0.362
	0.083
	0.350
	0.242

	Ni-N(3)
	0.184
	0.219
	0.372
	0.291
	0.352
	0.050
	0.350
	0.242

	Ni-N(4)
	0.108
	0.328
	0.374
	0.342
	0.352
	0.092
	0.350
	0.242

	Ni-O(1)
	0.009
	0.008
	-
	-
	-
	-
	-
	-

	Eletronic configuration

	Ni atom
	4s0.32 3d9.57 4p0.01 5p0.01
	4s0.29 3d8.76 4p0.01
	4s0.29 3d8.83 4p0.01
	4s0.29 3d8.86 4p0.01


Table 1. Selected computed data for complexes [Ni(L1)(L2)]2+, [Ni(L2)2] 2+, [Ni(L2)(L3)2] 2+ et [Ni(L3)4] 2+ (L1= N-(4methoxybenzylidene) isonicotihydrazone ,
 L2= 2.2′‐bipyridine and L3= Pyridine) using BP86 and B3LYP (between parentheses). ∆ES/T and ∆GS/T are relative energies the Gibbs free energies, respectively.
   















	ComplexTable 2. Selected computed data for complexes [Pd(L1)(L2)]2+, [Pd(L2)2] 2+, [Pd(L2)(L3)2] 2+ et [Pd(L3)4] 2+ (L1= N-(4methoxybenzylidene) isonicotihydrazone, L2= 2.2′‐bipyridine and L3= Pyridine) using BP86 and B3LYP (between parentheses). ∆ES/T and ∆GS/T are relative energies the Gibbs free energies, respectively.
 and B3LYP

              L3= Pyridine)usingBP86 and B3LYP


	[Pd(L1)(L2)]2+
	[Pd(L2)2]2+
	[Pd (L2)(L3)2]2+
	[Pd(L3)4]2+

	Symetry (spin)
	(C1) (S=0)
	(C1) (S=1)
	( D2d) (S=0)
	( D2d) (S=1)
	( C2) (S=0)
	( C2v) (S=1)
	(  D4h) (S=0)
	(  D4h) (S=1)

	HOMO-LUMO  gap 
	1.12(3.02
	-
	2.69(4.26)
	-
	2.96(4.62)
	-
	3.02(3.02)
	-

	∆ES/T (kcal/mol)
	0.0 (0.0)
	32.7 (34.2)
	0.0 (0.0)
	49.6 (33.8)
	0.0 (0.0)
	60.86 (64.03)
	0.0 (0.0)
	58.36 (53.6)

	∆GS/T(kcal/mol)
	0.0
	28.8
	0.0
	46.9
	0.0
	57.56
	0.0
	52.61

	Pd-N(1)
	2.095
(2.095)
	2.198
(2.177)
	2.061
(2.073)
	2.200
(2.170)
	2.028
(2.079)
	2.073
(2.081)
	2.071
(2.077)
	2.026
(2.241)

	Pd-N(2)
	-
-
	-
-
	2.061
(2.073)
	2.200
(2.170)
	2.028
(2.079)
	2.074
(2.081)
	2.071
(2.077)
	2.026
(2.241)

	Pd-N(3)
	2.054
(2.054)
	2.251
(2.158)
	2.061
(2.073)
	2.200
(2.170)
	2.023
(2.062)
	2.036
(2.048)
	2.071
(2.077)
	2.026
(2.241)

	Pd-N(4)
	2.030
(2.030)
	2.186
(2.183)
	2.061
(2.073)
	2.200
(2.170)
	2.039
(2.062)
	2.036
(2.048)
	2.071
(2.077)
	2.026
(2.241)

	Pd-O(1)
	2.054
(2.054)
	2.162
(2.140)
	-
-
	-
-
	-
-
	-
-
	-
-
	-
-

	N(1)- Pd-N(2)
	-
-
	-
-
	79.3
(79.0)
	75.3
(75.6)
	88.7
(87.9)
	88.3
(88.3)
	90.0
(90.0)
	90.0
(90.0)

	N(1)- Pd-N(3)
	106.9
(106.9)
	112.5
(115.5)
	103.5
(103.6)
	109.4
(128.7)
	93.9
(96.2)
	95.6
(95.9)
	90.0
(90.0)
	90.0
(90.0)

	N(2)- Pd-N(3)
	-
-
	-
-
	103.5
(103.6)
	109.4
(128.7)
	94.0
(95.9)
	95.3
(95.3)
	90.0
(90.0)
	90.0
(90.0)

	N(3)- Pd-N(4)
	79.6
(79.6)
	76.2
(76.4)
	79.3
(79.0)
	75.3
(75.6)
	83.4
(79.9)
	80.8
(80.3)
	90.0
(90.0)
	90.0
(90.0)

	N(1)- Pd-O(1)
	79.1
79.1
	73.6
75.2
	-
-
	-
-
	-
-
	-
-
	-
-
	-
-

	N(4)- Pd-O(1)
	94.9
94.6
	102.9
108.8
	-
-
	-
-
	-
- 
	-
-
	-
-
	-
-

	Pd  charge
	+0.86
	-0.028
	+0.85
	0.99
	0.80
	0.40
	0.75
	1.10

	Spin density
	-
	0.74
	-
	1.24
	-
	1.77
	-
	1.33

	Wiberg Bond Indices (WBI)

	Pd-N(1)
	0.321
	0.305
	0.365
	0.356
	0.371
	0.182
	0.370
	0.263

	Pd-N(2)
	-
	-
	0.365
	0.310
	0.367
	0.182
	0.370
	0.263

	Pd-N(3)
	0.394
	0.279
	0.365
	0.360
	0.365
	0.176
	0.370
	0.263

	Pd-N(4)
	0.410
	0.286
	0.365
	0.310
	0.364
	0.176
	0.370
	0.263

	Pd-O(1)
	0.028
	0.016
	-
	-
	-
	-
	-
	-

	Eletronic configuration

	Pd  atom
	5s0.31 4d8.81 5p0.01 5d0.01
	 5s0.31 4d8.81 5p0.01 5d0.01
	5s0.32 4d8.85 5p0.01 5d0.02
	5s0.34 4d8.88 5p0.01 5d0.02



















  
	ComplexTable 3. Selected computed data for complexes [Cu(L1)(L2)]2+, [Cu(L2)2] 2+, [Cu(L2)(L3)2] 2+ et [Cu(L3)4] 2+ (L1= N-(4methoxybenzylidene) isonicotihydrazone, 
L2= 2.2′‐bipyridine and L3= Pyridine) using BP86 and B3LYP (between parentheses). ∆ES/T and ∆GS/T are relative energies the Gibbs free energies, respectively.

              L3= Pyridine)usingBP86 and B3LYP


	[Cu(L1)(L2)]
	[Cu(L2)2]
	            [Cu(L2)(L3)2]
	[Cu(L3)4]

	Symetry (spin)
	(C1) (S=1/2)
	(C1) (S=2/3)
	(C2) (S=1/2)
	(C1) (S=2/3)
	(C2) (S=1/2)
	(C2) (S=2/3)
	 (D4H) (S=1/2)
	 (D4H) (S=2/3)

	SOMO-LUMO gap
	2.22 (3.39)
	-
	2.63 (4.72)
	-
	3.28 (4.65)
	-
	4.36 (4.65)
	-

	∆ES/T (kcal/mol)
	0.0 (0.0)
	38.3 (26.3)
	0.0 (0.0)
	61.5 (64.5)
	0.0 (0.0)
	55.54 (41.13)
	0.0 (0.0)
	90.95 (41.13)

	∆GS/T(kcal/mol)
	0.0
	38.1
	0.0
	58.5
	0.0
	51.10
	0.0
	83.60

	Cu-N(1)
	2.030
(2.004)
	2.046
(2.070)
	1.988
(2.001)
	1.975
(1.986)          
	2.024
(2.040)
	2.029
(2.038)          
	2.052
(2.053)
	2.029
(2.030)         

	Cu-N(2)
	
	
	1.988
(2.001)
	1.972
(1.986)
	2.023
(2.038)
	2.030
(2.038)
	2.052
(2.053)
	2.029
(2.030)

	Cu-N(3)
	2.025
(2.012)
	2.041
(2.038)
	1.989
(2.001)
	1.993
(2.004)
	2.023
(2.036)
	2.007
(2.015)
	2.052
(2.053)
	2.029
(2.030)

	Cu-N(4)
	2.017
(1.989)
	2.016
(2.019)
	1.989
(2.001)
	1.992
(2.008)
	2.022
(2.037)
	2.002
(2.013)
	2.052
(2.053)
	2.029
(2.030)

	Cu-O(1)
	2.189
(2.103)
	2.019
(2.078)
	-
-
	-
-
	-
-
	-
-
	-
-
	-
-

	N(1)-Cu-N(2)
	-
-
	-
-
	82.5
(82.1)
	82.6
(82.2)
	93.7
(93.7)
	93.0
(93.0)
	90.0
(90.0)
	90.0
(90.0)

	N(1)-Cu-N(3)
	135.1
(125.2)
	114.1
(114.1)
	105.3
(105.3)
	104.8
(104.2)
	41.7
(96.7)
	95.7
(95.8)
	90.0
(90.0)
	90.0
(90.0)

	N(2)-Cu-N(3)
	-
-
	-
-
	105.3
(105.3)
	104.4
(105.3)
	97.0
(96.9)
	96.1
(96.1)
	90.0
(90.0)
	90.0
(90.0)

	N(3)-Cu-N(4)
	82.0
(82.6)
	81.6
(81.6)
	82.3
(82.2)
	82.2
(81.9)
	81.2
(80.7)
	81.4
(81.0)
	90.0
(90.0)
	90.0
(90.0)

	N(1)-Cu-O(1)
	78.9
(80.1)
	79.3
(79.3)
	-
-
	-
-
	-
-
	-
-
	-
-
	-
-

	N(4)-Cu-O(1)
	108.7
(101.0)
	100.3
(100.3)
	-
-
	-
-
	-
- 
	-
-
	-
-
	-
-

	Cu charge
	+1.08
	+0.85
	+1.25
	+1.35
	1.24
	1.25
	1.17
	1.21

	Spin density
	-
	0.53
	-
	0.54
	-
	0.51
	-
	0.48

	Wiberg Bond Indices (WBI)

	Cu-N(1)
	0.240
	0.146
	0.225
	0.341
	0.182
	0.241
	0.186
	0.240

	Cu-N(2)
	-
	-
	0.167
	0.172
	0.182
	0.242
	0.186
	0.240

	Cu-N(3)
	0.169
	0.170
	0.167
	0.175
	0.182
	0.229
	0.186
	0.240

	Cu-N(4)
	0.175
	0.176
	0.225
	0.325
	0.182
	0.230
	0.186
	0.240

	Cu-O(1)
	0.014
	0.010
	-
	-
	-
	-
	-
	-

	Eletronic configuration

	Cu atom
	4s0.24 3d9.63 4p0.02
	 4s0.30 3d9.42 4p0.01 4d0.01
	4s0.29 3d9.48 4p0.01
	4s0.31 3d9.50 4p0.01



















	
Complex
	[Zn(L1)(L2)]2+
	[Zn(L2)2]2+
	[Zn(L2)(L3)2]2+
	[Zn(L3)4]2+

	Symetry (spin)
	(C1) (S=0)
	(C1) (S=1)
	(D2d) (S=0)
	(D2d) (S=1)
	(C2) (S=0)
	(C2) (S=1)
	(C1) (S=0)
	(C1) (S=1)

	HOMO-LUMO  gap
	1.45 (3.29)
	-
	3.31 (4.66)
	-
	3.33 (4.7)
	-
	4.16 (5.82)
	-

	∆ES/T (kcal/mol)
	0.0 (0.0)
	44.2 (49.3)
	0.0 (0.0)
	61.5 (81.3)
	0.0 (0.0)
	62.67 (65.52)
	0.0 (0.0)
	92.13 (65.52)

	M-N(1)
	2.090                                     
(2.054)
	2.088
(2.042) 
	2.022                                     
(2.044)
	2.030
(2.036) 
	2.033                                    
(2.039)
	2.038
(2.045)
	2.137                                    
(2.140)
	2.030
(2.045)

	Zn-N(2)
	-
-
	-
-
	2.022
(2.041) 
	2.030
(2.039)
	2.035
(2.041)
	2.043
(2.084)
	2.137
(2.140)
	2.030
(2.084)

	Zn-N(3)
	2.060
(2.029) 
	2.065
(2.027)
	2.022
(2.043)
	2.030
(2.035)
	2.058
(2.062)
	2.046
(2.052)
	2.137
(2.140)
	2.030
(2.052)

	Zn-N(4)
	2.058
(2.027)
	2.056
(2.034)
	2.022
(2.037)
	2.030
(2.038)
	2.056
(2.061)
	2.043
(2.050)
	2.137
(2.140)
	2.030
(2.050)

	Zn-O(1)
	2.008
(1.977)
	2.012
(1.989)
	-
-
	-
-
	-
-
	-
-
	-
-
	-
-

	N(1)-Zn-N(2)
	-
-
	-
-
	83.3
82.3
	82.7
82.2
	110.2
110.1
	109.0
109.0
	90.0
90.0
	90.0
90.0

	N(1)-Zn-N(3)
	135.6
(127.7)
	135.8
(129.4)
	124.0
(122.6)
	124.3
(121.6)
	114.4
(114.9)
	114.9
(115.4)
	90.0
(90.0)
	90.0
(90.0)

	N(2)-Zn-N(3)
	-
-
	-
-
	124.0
(125.6)
	124.3
(120.5)
	113.5
(113.7)
	114.1
(114.3)
	90.0
(90.0)
	90.0
(90.0)

	N(3)-Zn-N(4)
	81.7
(82.9)
	81.7
(82.7)
	83.3
(82.4) 
	82.7
(82.2)
	81.9
(81.6)
	82.2
(81.8)
	90.0
(90.0)
	90.0
(90.0)

	N(1)-Zn-O(1)
	78.3
(82.6)
	78.3
(82.2)
	-
-
	-
-
	-
-
	-
-
	-
-
	-
-

	N(4)-M-O(1)
	112.3
(117.6) 
	113.0
(113.2)
	-
-
	-
-
	-
- 
	-
-
	-
-
	-
-

	Zn charge
	+1.56
	+0.78
	+1.72
	+1.71
	1.62
	0.81
	1.60
	1.66

	Spin density
	-
	0.79
	-
	0.24
	-
	0.001
	-
	0.001

	Wiberg Bond Indices (WBI)

	Zn-N(1)
	0.213
	0.105
	0.164
	0.163
	0.144
	0.073
	0.162
	0.196

	Zn-N(2)
	-
	-
	0.164
	0.163
	0.144
	0.074
	0.162
	0.196

	Zn-N(3)
	0.175
	0.090
	0.164
	0.163
	0.179
	0.088
	0.162
	0.196

	Zn-N(4)
	0.173
	0.088
	0.164
	0.163
	0.180
	0.089
	0.162
	0.196

	Zn-O(1)
	0.024
	0.029
	-
	-
	-
	-
	-
	-

	Eletronic configuration

	Zn atom
	4s0.44 3d9.96  4p0.03
	4s0.34 3d9.91 4p0.02
	4s0.38 3d9.97 4p0.03
	4s0.42 3d9.96 4p0.02


Table 4. Selected computed data for complexes [Zn(L1)(L2)]2+, [Zn(L2)2] 2+, [Zn(L2)(L3)2] 2+ et [Zn(L3)4] 2+ (L1= N-(4methoxybenzylidene) isonicotihydrazone, 
L2= 2.2′‐bipyridine and L3= Pyridine) using BP86 and B3LYP (between parentheses). ∆ES/T and ∆GS/T are relative energies the Gibbs free energies, respectively.

              L3= Pyridine)usingBP86 and B3LYP




















