



Scheme1S. The outline synthesis of ligand (H2L)



Scheme 2S. The Equipment's used in the structural characterization







Scheme 3S. Antimicrobial activity screening assay



Scheme 4S. Antioxidant activity screening assay via ABTS method



Scheme 5S. Colorimetric DNA-binding assay for investigated compounds



Scheme 6S.The cytotoxicity using the MTT assay
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Figure 1S. (A)1H NMR and (B) 13C NMR of H2L
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Figure 3S. XRD of (A)[Cu(L)(H2O)2].2H2O complex
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Figure 2S: IR of )A)H2L ligand, (B) [Cu (L)(H2O)2].2H2O, (C) [Co(HL)(H2O)(OAc)].2H2O, and (D) [Ni(HL)(H2O)(OAc)].3H2O
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Figure 3S. UV of )A) [Cu (L)(H2O)2].2H2O, (B) [Co(HL)(H2O)(OAc)].2H2O, and (C) [Ni(HL)(H2O)(OAc)].3H2O
	[image: ]
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Scheme 8S. Mass spectra of (A) H2L and (B) [Cu(L)(H2O)2].2H2O compounds



Figure 4S. ESR of Cu-Complex
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Figure 5S. TGA of (A) [Cu(L)(H2O)2].2H2O, (B) [Co(HL)(H2O)(OAc)].2H2O
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Figure 7S. Selected bond lengths of )A) H2L ligand, (B) [Cu (L)(H2O)2].2H2O, (C) [Co(HL)(H2O)(OAc)].2H2O, and (D) [Ni(HL)(H2O)(OAc)].3H2O
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Figure 8S. Selected bond angles of )A) H2L ligand, (B) [Cu (L)(H2O)2].2H2O, (C) [Co(HL)(H2O)(OAc)].2H2O, and (D) [Ni(HL)(H2O)(OAc)].3H2O

Table 1S
Physical properties and elemental analyses for H2L and its complexes
	No.
	Compounds
	Empirical formula
 F.W. Found (Calculate)
	Yield %
	Physical properties
	Elemental analyses %
Found (Calcd.)

	
	
	
	
	Color
	M.P. (oC)
	%C
	%H
	%N
	%S
	%M

	1
	H2L
	C17H14N4O3S
354.13 (354.38)
	78
	Yellowish-white
	234
	57.62
(57.66)
	4.03
(3.98)
	15.94
(15.81)
	9.11
(9.05)
	-

	2
	[Cu(L)(H2O)2].2H2O
	CuC17H20N4O7S
487.36 
	98
	Green
	> 300
	41.45
(41.84)
	3.86
(4.13)
	11.92
(11.48)
	6.82
(6.56)
	13.52
(13.02)

	3
	[Co(HL)(H2O)(OAc)].2H2O
	CoC19H22N4O8S
(525.06)
	98
	Brown
	> 300
	43.35
(43.31)
	4.2
(4.17)
	10.64
(10.67)
	6.09
(6.12)
	11.19
(11.15)

	4
	[Ni(HL)(H2O)(OAc)].3H2O
	NiC19H24N4O9S
(543.175)
	96
	Brown
	> 300
	41.93
(41.88)
	44.45
(44.48)
	10.29
(10.22)
	5.89
(5.91)
	10.78
(10.72)



Table 2S
The IR bands of H2L and its complexes
	Compound
	(NH)1
	(NH)2
	(C=O)1
	(C=O)2
	(C=N)thiazole
	(C=N)azo
	(C=N*)1
	(C=N*)2
	(C-O)1
	(C-O)2
	(M-O)
	(M-N)

	1
	3214
	3187
	1690
	1657
	1624
	1605
	--
	--
	--
	--
	--
	--

	2
	--
	--
	--
	--
	1606
	1598
	1637
	1632
	1202
	1153
	511
	485

	3
	3222
	--
	1641
	--
	1622
	1589
	--
	1635
	--
	1153
	505
	464

	4
	3186
	--
	1654
	--
	1624
	1595
	--
	1605
	--
	1155
	580
	476



Table 3S
Magnetic moment, electronic spectra and ligand field parameters of metal complexes of H2L
	Compound
	Μeff
(BM)
	Band position 
(cm-1)
	Dq
(cm-1)
	B
(cm-1)
	β
	υ2 / υ1
	Transition

	2
	2.03
	16129
14388
	-
	-
	-
	-
	2B1g→2Eg
2B1g → 2A1g

	3
	5.12
	14815
19802
	793.16
	933.129
	
0.961

	2.155
	4T1g→  4A2g(F)
4T1g→ 4T1g(P)

	4
	3.12
	17241
27027
	1104.64
	736.43
	0.758

	1.553
	3A2g → 3T1g (F)
3A2g→ 3T1g (P)




Table 4S
Thermal behavior of H2L complexes
	Complex (Mol.wt.)
	Temp.range ( °C)
	Decom.prod. (formula wt.)
	Wt. loss (%)
 Found   Calcd.

	[Cu(L)(H2O)2].2H2O
	30-119
119-235
235-587
587-850
> 850
	H2O (18.016)
2H2O (36.032)
C6H6O+ C7H6NS (230.301)
C4N3O (106.064)
CuO (79.54)
	3.57        3.83 
8.04        7.66
48.8848.73
22.59     22.55
16.92     17.23

	[Co(HL)(H2O)(OAc)].2H2O
	30-124
124-257
257-447
447-800
>800
	2H2O (36.032)
H2O+ CH3COOH (78.07)
C6H6O +C4N3O (200.178)
C7H6NS (136.187)
CoO (74.93)
	6.26       6.86	
15.37    14.87
37.48    38.07
26.61    25.93
14.28    14.27




Table 5S: Bond Lengths of H2L and its complexes
	No.
	Ligand H2L
	Co-complex
	Cu-complex
	Ni-complex

	
	Bond name
	Bond length (A°)
	Bond name
	Bond length (A°)
	Bond name
	Bond length (A°)
	Bond name
	Bond length (A°)

	1
	C(20)-O(25)
	1.382
	O(31)-H(49)
	0.978
	O(28)-H(44)
	0.977
	O(29)-C(30)
	1.291

	2
	C(20)-C(21)
	1.404
	O(31)-H(48)
	0.977
	O(28)-H(43)
	0.977
	O(28)-H(46)
	0.977

	3
	C(19)-C(20)
	1.422
	O(28)-C(29)
	1.296
	O(27)-H(42)
	0.975
	O(28)-H(45)
	0.977

	4
	C(18)-H(34)
	1.088
	O(27)-C(29)
	1.286
	O(27)-H(41)
	0.976
	O(27)-C(30)
	1.290

	5
	C(18)-C(19)
	1.465
	Co(26)-O(31)
	2.201
	O(28)-Cu(26)
	2.083
	O(29)-Ni(26)
	2.092

	6
	N(16)-C(18)
	1.303
	Co(26)-O(28)
	2.024
	O(27)-Cu(26)
	2.300
	O(28)-Ni(26)
	2.135

	7
	N(15)-H(33)
	1.016
	Co(26)-O(27)
	2.072
	O(25)-Cu(26)
	2.071
	O(27)-Ni(26)
	2.122

	8
	N(15)-N(16)
	1.391
	O(25)-Co(26)
	2.122
	O(24)-Cu(26)
	5.090
	O(25)-Ni(26)
	2.005

	9
	C(14)-O(17)
	1.247
	O(24)-Co(26)
	2.011
	O(23)-H(40)
	0.977
	O(23)-H(44)
	0.977

	10
	C(14)-N(15)
	1.380
	C(18)-O(23)
	1.381
	C(18)-O(23)
	1.376
	C(16)-H(39)
	1.094

	11
	C(12)-H(32)
	1.096
	N(15)-Co(26)
	2.044
	C(16)-H(35)
	1.093
	C(16)-C(17)
	1.452

	12
	C(12)-H(31)
	1.102
	N(15)-C(16)
	1.319
	N(15)-Cu(26)
	1.970
	N(15)-Ni(26)
	2.054

	13
	C(12)-C(14)
	1.530
	N(14)-N(15)
	1.396
	N(15)-C(16)
	1.316
	N(15)-C(16)
	1.316

	14
	C(11)-O(13)
	1.225
	C(13)-O(24)
	1.307
	N(14)-N(15)
	1.398
	N(14)-N(15)
	1.412

	15
	C(11)-C(12)
	1.555
	C(13)-N(14)
	1.341
	C(13)-O(25)
	1.295
	C(13)-O(25)
	1.299

	16
	N(10)-H(30)
	1.029
	C(11)-O(25)
	1.256
	C(13)-N(14)
	1.339
	C(13)-N(14)
	1.331

	17
	N(10)-C(11)
	1.394
	N(10)-C(11)
	1.378
	N(10)-C(11)
	1.389
	C(11)-O(24)
	1.240

	18
	C(8)-N(10)
	1.392
	C(8)-N(10)
	1.401
	N(9)-Cu(26)
	4.984
	N(10)-H(36)
	1.032

	19
	C(8)-N(9)
	1.303
	C(8)-N(9)
	1.306
	C(8)-N(10)
	1.315
	N(10)-C(11)
	1.384

	20
	C(8)-S(7)
	1.795
	C(5)-N(9)
	1.389
	C(8)-N(9)
	1.353
	C(8)-N(10)
	1.387





Table 6S: Bond angles of H2L and its complexes
	No.
	Ligand H2L
	Co-complex
	Cu-complex
	Ni-complex

	
	Bond angle name
	Bond angle (°)
	Bond angle name
	Bond angle(°)
	Bond angle name
	Bond angle (°)
	Bond angle name
	Bond angle(°)

	1
	C(24)-C(19)-C(18)
	122.634
	H(49)-O(31)-Co(26)
	100.890
	H(44)-O(28)-Cu(26)
	110.668
	C(30)-O(29)-Ni(26)
	89.877

	2
	C(20)-C(19)-C(18)
	119.425
	H(48)-O(31)-Co(26)
	106.664
	H(43)-O(28)-Cu(26)
	111.941
	H(46)-O(28)-H(45)
	104.094

	3
	H(34)-C(18)-C(19)
	117.400
	C(29)-O(28)-Co(26)
	90.074
	H(42)-O(27)-Cu(26)
	111.502
	H(46)-O(28)-Ni(26)
	111.954

	4
	H(34)-C(18)-N(16)
	122.635
	C(29)-O(27)-Co(26)
	88.241
	H(41)-O(27)-Cu(26)
	115.191
	H(45)-O(28)-Ni(26)
	111.855

	5
	C(19)-C(18)-N(16)
	119.962
	O(31)-Co(26)-O(28)
	89.525
	O(28)-Cu(26)-O(27)
	89.336
	C(30)-O(27)-Ni(26)
	88.544

	6
	C(18)-N(16)-N(15)
	118.178
	O(31)-Co(26)-O(27)
	85.756
	O(28)-Cu(26)-O(25)
	109.881
	O(29)-Ni(26)-O(28)
	94.598

	7
	H(33)-N(15)-N(16)
	110.926
	O(31)-Co(26)-O(25)
	84.488
	O(28)-Cu(26)-O(24)
	123.397
	O(29)-Ni(26)-O(27)
	63.399

	8
	H(33)-N(15)-C(14)
	116.658
	O(31)-Co(26)-O(24)
	86.337
	O(28)-Cu(26)-N(15)
	150.638
	O(29)-Ni(26)-O(25)
	96.071

	9
	N(16)-N(15)-C(14)
	130.118
	O(31)-Co(26)-N(15)
	165.748
	O(28)-Cu(26)-N(9)
	152.254
	O(29)-Ni(26)-O(24)
	100.296

	10
	O(17)-C(14)-N(15)
	123.868
	O(28)-Co(26)-O(27)
	64.923
	O(27)-Cu(26)-O(25)
	105.436
	O(29)-Ni(26)-N(15)
	165.428

	11
	O(17)-C(14)-C(12)
	121.893
	O(28)-Co(26)-O(25)
	165.614
	O(27)-Cu(26)-O(24)
	82.985
	O(28)-Ni(26)-O(27)
	97.520

	12
	N(15)-C(14)-C(12)
	114.229
	O(28)-Co(26)-O(24)
	108.174
	O(27)-Cu(26)-N(15)
	113.799
	O(28)-Ni(26)-O(25)
	99.305

	13
	H(32)-C(12)-H(31)
	107.166
	O(28)-Co(26)-N(15)
	96.262
	O(27)-Cu(26)-N(9)
	69.454
	O(28)-Ni(26)-O(24)
	128.433

	14
	H(32)-C(12)-C(14)
	113.457
	O(27)-Co(26)-O(25)
	101.507
	O(25)-Cu(26)-O(24)
	26.043
	O(28)-Ni(26)-N(15)
	99.975

	15
	H(32)-C(12)-C(11)
	105.954
	O(27)-Co(26)-O(24)
	169.530
	O(25)-Cu(26)-N(15)
	82.224
	O(27)-Ni(26)-O(25)
	154.427

	16
	H(31)-C(12)-C(14)
	106.191
	O(27)-Co(26)-N(15)
	108.494
	O(25)-Cu(26)-N(9)
	61.871
	O(27)-Ni(26)-O(24)
	133.249

	17
	H(31)-C(12)-C(11)
	106.252
	O(25)-Co(26)-O(24)
	84.537
	O(24)-Cu(26)-N(15)
	79.176
	O(27)-Ni(26)-N(15)
	114.234

	18
	C(14)-C(12)-C(11)
	117.212
	O(25)-Co(26)-N(15)
	92.624
	O(24)-Cu(26)-N(9)
	39.119
	O(25)-Ni(26)-O(24)
	30.505

	19
	O(13)-C(11)-C(12)
	120.358
	O(24)-Co(26)-N(15)
	79.490
	N(15)-Cu(26)-N(9)
	57.093
	O(25)-Ni(26)-N(15)
	81.577

	20
	O(13)-C(11)-N(10)
	126.370
	Co(26)-O(25)-C(11)
	128.625
	Cu(26)-O(25)-C(13)
	105.867
	O(24)-Ni(26)-N(15)
	70.464

	21
	C(12)-C(11)-N(10)
	113.212
	Co(26)-O(24)-C(13)
	96.580
	Cu(26)-O(24)-C(11)
	71.041
	Ni(26)-O(25)-C(13)
	109.230

	22
	H(30)-N(10)-C(11)
	113.904
	Co(26)-N(15)-C(16)
	137.810
	Cu(26)-N(15)-C(16)
	133.646
	Ni(26)-O(24)-C(11)
	40.599

	23
	H(30)-N(10)-C(8)
	118.087
	Co(26)-N(15)-N(14)
	104.818
	Cu(26)-N(15)-N(14)
	112.707
	Ni(26)-N(15)-C(16)
	137.639

	24
	C(11)-N(10)-C(8)
	127.996
	C(16)-N(15)-N(14)
	116.890
	Cu(26)-N(9)-C(8)
	114.897
	Ni(26)-N(15)-N(14)
	110.256

	25
	C(8)-N(9)-C(5)
	110.186
	N(15)-N(14)-C(13)
	109.458
	Cu(26)-N(9)-C(5)
	123.460
	C(16)-N(15)-N(14)
	111.343



Table 7S: Thermodynamic and kinetic parameters of CuCl2in absence of H2L at 291.15K and 0.1 scan rate for wave A
	M x10-6
(Mol/cm3)
	Ep,a
(Volt)
	Ep,c
(volt)
	∆Ep
(volt)
	(-)Ip,a x105
(Amp)
	Ip,c x10-5
(Amp)
	Ip,a/Ip,c
(Amp)
	E˚
	Da x106
(Cm2/s)
	Dc x107
(Cm2/s)
	αna
	ks  x103
(Cm/s)
	Γc x10-9
(Mol/cm2)
	(+) Qc  X10-6

	Γa x10-9
(Mol/cm)
	(-)Qa
 x10-6


	0.82
	-0.074
	-0.78
	0.704
	1.78
	0.511
	3.475
	-0.42
	8.229
	6.81
	0.95
	3.09
	0.433
	2.63
	1.506
	9.13

	1.61
	-0.051
	-0.73
	0.68
	3.30
	0.90
	3.664
	-0.39
	7.329
	5.46
	0.96
	1.84
	0.763
	4.63
	2.797
	17.0

	2.38
	0.014
	-0.74
	0.76
	4.25
	1.28
	3.318
	-0.36
	5.589
	5.08
	0.82
	7.82
	1.087
	6.58
	3.606
	21.9

	3.13
	0.063
	-0.77
	0.84
	5.18
	1.71
	3.018
	-0.35
	4.805
	5.27
	0.72
	33.4
	1.454
	8.81
	4.388
	26.6



Table 8S: Kinetic and solvation parameters of CuCl2 in presence of H2L at 291.15K and 0.1 scan rate for wave A
	M x10-6
(mol/cm3)
	L x10-6
(mol/cm3)
	Ep,a
(volt)
	Ep,c
(volt)
	∆Ep
(volt)
	(-)Ip,a x10-6
(Amp)
	Ip,c x10-6
(Amp)
	Ip,a/Ip,c
(Amp)
	(-)E˚
	Da x10-7
(cm2/s)
	Dc x10-9
(cm2/s)
	αna
	ks x103
(Cm/sec)
	Γc x10-9
(mol/cm2)
	(+) Qc x10-6
	Γa x10-9
(mol/cm2)
	(-)Qa x10-6

	2.94
	2.94
	0.001
	-0.99
	0.995
	24.3
	12.0
	2.023
	0.496
	11.94
	29.2
	0.59
	458.0
	1.017
	6.16
	2.06
	12.5

	2.78
	5.56
	-0.09
	-1.03
	0.941
	13.5
	8.37
	1.617
	0.559
	4.16
	15.9
	0.55
	114.0
	0.709
	4.30
	1.15
	6.96

	2.63
	7.89
	-0.08
	-0.68
	0.604
	19.3
	2.52
	7.65
	0.377
	9.377
	16.0
	0.57
	0.052
	0.213
	1.29
	1.63
	9.89

	2.50
	10.0
	-0.07
	-0.72
	0.65
	16.1
	0.514
	31.259
	0.394
	7.224
	0.74
	2.81
	0.061
	0.043
	0.264
	1.36
	8.25

	2.38
	11.9
	-0.06
	-0.75
	0.683
	14.9
	1.63
	9.143
	0.408
	6.855
	8.20
	0.88
	0.217
	0.138
	0.837
	1.26
	7.65

	2.13
	16.0
	-0.09
	-0.79
	0.703
	9.96
	1.22
	8.15
	0.441
	3.84
	5.78
	1.44
	0.344
	0.104
	0.628
	0.84
	5.12

	1.92
	19.2
	-0.11
	-0.84
	0.734
	4.97
	1.95
	2.556
	0.474
	1.172
	17.9
	0.58
	0.707
	0.165
	1.00
	0.42
	2.56



Table 9S:Anti-microbial assay of H2L ligand and its metal complexes
	
Compound
	E. coli

	B. subtilis
	C. Albicans


	
	Diameter of inhibition zone
(mm)
	% Activity index
	Diameter of inhibition zone
(mm)
	% Activity index
	
Diameter of
inhibition zone
(mm)

	% Activity index

	1
	14
	53.8
	16
	69.6
	21
	77.8

	2
	5
	19.2
	7
	30.4
	11
	40.7

	3
	3
	11.5
	5
	21.7
	8
	29.6

	4
	9
	34.6
	10
	43.5
	15
	55.5

	Ampicillin
	26
	100
	23
	100
	NA
	----

	Colitrimazole
	NA
	----
	NA
	----
	27
	100




Table 10S: Antioxidant results [(A) ABTS, (B) Erythrocyte hemolysis]
	B
	A
	Method

	Erythrocyte hemolysis
A/B x 100
	ABTS
Abs(control)-Abs(test)/Abs(control)X100
	

	% Hemolysis
	Absorbance of samples (A)
	
	
	Compounds
	

	--
	0.862
	% inhibition
	Absorbance of samples
	Control of ABTS
	

	3.6%
	0.031
	88.5%
	0.059
	Ascorbic-acid
	

	6.0%
	0.052
	85.7%
	0.073
	1
	

	21.6%
	0.186
	27.7%
	0.370
	2
	

	26.1%
	0.225
	24.0%
	0.389
	3
	

	15.9%
	0.137
	40.6%
	0.304
	4
	




Table 11S: The interactions of the H2L ligand, its complexes and DRO ligand with 2w3l target
	Compound
	∆Gbind
(kcal/mol)
	Interaction(s)
	Distance (Å)

	
	
	From
	To
	Category
	Type
	

	H2L ligand
	-4.08
	6-ring
	PHE63
	Hydrophobic
	Pi-Pi T-shaped

	4.968

	
	
	6-ring
	MET74
	
	Pi-Alkyl
	5.44

	
	
	6-ring
	MET74
	
	
	4.59

	
	
	6-ring
	ARG105
	
	
	4.96

	
	
	6-ring
	ALA108
	
	
	4.55

	Co2+ complex
	-4.11
	NH
	ASP70
	H-Bond
	Conventional H-Bond
	2.32

	
	
	6-ring
	VAL92
	Hydrophobic
	Pi-Alkyl
	5.40

	
	
	
	LEU96
	
	
	4.59

	
	
	
	ALA108
	
	
	4.30

	Ni2+ complex
	-5.51
	MET74
	5-ring
	Hydrophobic
	Pi-Sigma
	3.62

	
	
	MET74
	6-ring
	
	
	3.45

	
	
	6-ring
	ALA108
	
	Pi-Alkyl
	4.33

	
	
	GLU73
	6-ring
	
	Amide-Pi Stacked
	4.64

	Cu2+ complex
	-6.89
	OH
	PHE71
	H-Bond
	Pi-Donor H- Bond
	2.52

	
	
	MET74
	6-ring
	Hydrophobic
	Pi-Sigma
	3.73

	
	
	GLU73
	6-ring
	
	Amide-Pi Stacked
	4.72

	
	
	6-ring
	ALA108
	
	Pi-Alkyl
	4.08

	DRO ligand
	-5.32
	MET74
	6-ring
	Hydrophobic
	Pi-Sigma
	2.93

	
	
	LEU96
	5-ring
	
	
	3.73

	
	
	6-ring
	PHE71
	
	Pi-Pi T-Shaped
	5.06

	
	
	6-ring
	MET74
	
	Pi-Alkyl
	5.16

	
	
	6-ring
	ALA108
	
	
	5.01

	
	
	6-ring
	VAL92
	
	
	5.11

	
	
	6-ring
	ARG105
	
	
	5.43

	
	
	6-ring
	ALA108
	
	
	3.95

	
	
	6-ring
	MET74
	
	
	5.13
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Bond length (A°)	C(20)-O(25)	C(20)-C(21)	C(19)-C(20)	C(18)-H(34)	C(18)-C(19)	N(16)-C(18)	N(15)-H(33)	N(15)-N(16)	C(14)-O(17)	C(14)-N(15)	C(12)-H(32)	C(12)-H(31)	C(12)-C(14)	C(11)-O(13)	C(11)-C(12)	N(10)-H(30)	N(10)-C(11)	C(8)-N(10)	C(8)-N(9)	C(8)-S(7)	1.3819999999999972	1.4039999999999946	1.421999999999995	1.0880000000000001	1.4649999999999972	1.3029999999999975	1.016	1.391	1.2469999999999974	1.3800000000000001	1.0960000000000001	1.1020000000000001	1.53	1.2249999999999972	1.5549999999999975	1.0289999999999973	1.3939999999999972	1.3919999999999972	1.3029999999999975	1.7949999999999979	Bond name

Bond length (A°)

Bond length (A°)	O(28)-H(44)	O(28)-H(43)	O(27)-H(42)	O(27)-H(41)	O(28)-Cu(26)	O(27)-Cu(26)	O(25)-Cu(26)	O(24)-Cu(26)	O(23)-H(40)	C(18)-O(23)	C(16)-H(35)	N(15)-Cu(26)	N(15)-C(16)	N(14)-N(15)	C(13)-O(25)	C(13)-N(14)	N(10)-C(11)	N(9)-Cu(26)	C(8)-N(10)	C(8)-N(9)	0.97700000000000065	0.97700000000000065	0.97500000000000064	0.97600000000000064	2.0830000000000002	2.2999999999999998	2.0709999999999997	5.09	0.97700000000000065	1.3759999999999972	1.093	1.9700000000000024	1.3160000000000001	1.3979999999999972	1.2949999999999975	1.339	1.389	4.984	1.3149999999999975	1.353	Bond name

Bond length (A°)

Bond length (A°)	O(31)-H(49)	O(31)-H(48)	O(28)-C(29)	O(27)-C(29)	Co(26)-O(31)	Co(26)-O(28)	Co(26)-O(27)	O(25)-Co(26)	O(24)-Co(26)	C(18)-O(23)	N(15)-Co(26)	N(15)-C(16)	N(14)-N(15)	C(13)-O(24)	C(13)-N(14)	C(11)-O(25)	N(10)-C(11)	C(8)-N(10)	C(8)-N(9)	C(5)-N(9)	0.97800000000000065	0.97700000000000065	1.296	1.286	2.2010000000000001	2.024	2.0719999999999987	2.1219999999999999	2.0109999999999997	1.381	2.044	1.319	1.3959999999999972	1.3069999999999975	1.341	1.256	1.3779999999999972	1.4009999999999967	1.306	1.389	Bond name

Bond length (A°)

Bond length (A°)	O(29)-C(30)	O(28)-H(46)	O(28)-H(45)	O(27)-C(30)	O(29)-Ni(26)	O(28)-Ni(26)	O(27)-Ni(26)	O(25)-Ni(26)	O(23)-H(44)	C(16)-H(39)	C(16)-C(17)	N(15)-Ni(26)	N(15)-C(16)	N(14)-N(15)	C(13)-O(25)	C(13)-N(14)	C(11)-O(24)	N(10)-H(36)	N(10)-C(11)	C(8)-N(10)	1.2909999999999973	0.97700000000000065	0.97700000000000065	1.29	2.0919999999999987	2.1349999999999998	2.1219999999999999	2.0049999999999999	0.97700000000000065	1.0940000000000001	1.452	2.0539999999999998	1.3160000000000001	1.4119999999999946	1.2989999999999975	1.331	1.24	1.032	1.3839999999999972	1.387	Bond name

Bond length (A°)

Bond angle (°)	H(33)-N(15)-N(16)	H(33)-N(15)-C(14)	N(16)-N(15)-C(14)	O(17)-C(14)-N(15)	O(17)-C(14)-C(12)	H(32)-C(12)-H(31)	C(14)-C(12)-C(11)	O(13)-C(11)-C(12)	O(13)-C(11)-N(10)	C(12)-C(11)-N(10)	H(30)-N(10)-C(8)	C(11)-N(10)-C(8)	C(8)-N(9)-C(5)	110.926	116.65799999999999	130.11799999999999	123.86799999999999	121.893	107.166	117.212	120.35799999999999	126.36999999999999	113.212	118.087	127.99600000000002	110.18600000000001	Bond angle name

Bond angle (°)

Bond angle (°)	O(28)-Cu(26)-O(27)	O(28)-Cu(26)-N(9)	O(27)-Cu(26)-O(25)	O(27)-Cu(26)-N(15)	O(27)-Cu(26)-N(9)	O(25)-Cu(26)-O(24)	O(25)-Cu(26)-N(9)	O(24)-Cu(26)-N(9)	N(15)-Cu(26)-N(9)	Cu(26)-O(25)-C(13)	Cu(26)-O(24)-C(11)	Cu(26)-N(15)-C(16)	Cu(26)-N(15)-N(14)	Cu(26)-N(9)-C(5)	89.335999999999999	152.25399999999999	105.43600000000002	113.79900000000002	69.453999999999994	26.042999999999989	61.870999999999995	39.119	57.093000000000011	105.867	71.040999999999997	133.64599999999999	112.70699999999999	123.46000000000002	Bond angle name

Bond angle (°)

Bond angle(°)	H(49)-O(31)-Co(26)	C(29)-O(28)-Co(26)	O(31)-Co(26)-O(25)	O(28)-Co(26)-O(27)	O(28)-Co(26)-O(25)	O(28)-Co(26)-O(24)	O(28)-Co(26)-N(15)	O(27)-Co(26)-O(24)	O(25)-Co(26)-O(24)	O(25)-Co(26)-N(15)	O(24)-Co(26)-N(15)	Co(26)-O(25)-C(11)	Co(26)-N(15)-C(16)	C(16)-N(15)-N(14)	100.89	90.073999999999998	84.488	64.923000000000002	165.61399999999998	108.17400000000001	96.262	169.53	84.537000000000006	92.623999999999981	79.489999999999995	128.625	137.81	116.89	Bond angle name

Bong angle (A°)

Bond angle(°)	O(29)-Ni(26)-O(28)	O(29)-Ni(26)-O(27)	O(29)-Ni(26)-O(24)	O(29)-Ni(26)-N(15)	O(28)-Ni(26)-O(27)	O(28)-Ni(26)-O(24)	O(27)-Ni(26)-O(25)	O(27)-Ni(26)-N(15)	O(25)-Ni(26)-O(24)	O(25)-Ni(26)-N(15)	O(24)-Ni(26)-N(15)	Ni(26)-O(24)-C(11)	Ni(26)-N(15)-C(16)	94.598000000000013	63.399000000000001	100.29600000000002	165.42800000000031	97.52	128.43300000000002	154.42700000000031	114.23399999999999	30.504999999999999	81.576999999999998	70.464000000000027	40.599000000000011	137.63899999999998	Bond angle name

Bond angle (A°)
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Equipments

FTIR spectrophotometer

(Mattson 5000, Madison, (USA) 

in the range 4,000-400 cm-1 

in KBr disks for detection 

the Infra-Red spectra

Unicam UV-Vis spectrometer UV2 

using 1 cm stoppered silica cells to 

detect the electronic spectra

EM-390 (200 MHz) on 

a Varian Mercury-300

instrument (Switzerland) 

to recorded 

1

H NMR &

13

C NMR spectra in DMSO

Perkin-Elmer 2400 Series II 

Analyzer used to detect the

elemental analyses (C, H and N)

DY2000 potentiostat(USA)

Simultaneous DSC/TGA,

model: SDT Q 600 (USA)

(SEM) JEOL JSM 6510 Lv

XRD D8 Advanced BRUKER Co.

(Germany), wavelength 1.54A, 40kv, 

40mA

Magnetic susceptibility balance 

(Johnson Matthey Wayne, 

Pennsylvania, USA)

LCMS instrument



image3.emf
B. subtilis

Gram-positive

Gram-negative

E. coli

Anti-microbial

The technique was applying by using 1 mg/mL stock solutions of all tested compounds dissolved in 

10% DMSO with different concentrations ranging from 64 - 0.5 µg/mL. Paper discs of Whatman 

filter paper were prepared with standard size (5cm), were cut and sterilized in an autoclave. The 

paper discs were soaked in the desired concentration of the complex solution were placed aseptically 

in the petri dishes involving nutrient agar media (agar 20g + beef extract 3g + peptone 5g) seeded 

with B. subtilis, E. coli and C. albicans.

At the end of the incubation period, the % activity index values was recorded for the 

complexes of the substance.Control experiments with DMSO and inoculated media were 

run parallel to the test compounds under the same conditions

Note that, the antibacterial and antifungl activities of a common standard antibiotic 

"Ampicillin" and "Colitrimazole" respectivly, were also recorded using the same 

procedure as above at the same concentrations and solvents.

Anti-bacterial

Anti-fungal

C. albicans

The plates incubated 

at 36 °C for 18-24 h.
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A 7 mL of ABTS + 2.45 

mM K

2

S

2

O

8

The mixture let to 

stand at RT overnight 

(14 h) in the dark

The resultant intensely-coloured ABTS

.+

radical cation was diluted with 0.01 M PBS; 

pH 7.4) to give an absorbance value of ~0.70 at 

734 nm.

The investigated compounds diluted 100 ×with 

the ABTS solution to a total volume of 1 mL

L-ascorbic acid used as positive control.

ABTS and methanol/phosphate buffer (1:1) 

used as Negative control

The absorbance detected
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A 20 mg of DNA methyl 

green suspended in 100 

mLTris-HCl buffer solution 

(0.05 M, pH 7.5) + 7.5 mM 

MgSO

4

.

The mixture stirred 

for 24 h at 37 °C.

The resulting solution of DNA/methyl 

green (200µL)

A 10,100, 1000 mg of the 

investigated compounds were 

dissolved in absolute ethyl alcohol in 

Eppendorf tubes.

1

0

 

m

g

1

0

0

 

m

g

1

0

0

0

 

m

g

Investigated 

compounds incubated 

in the dark for 24 h

The absorbance 

determined at 

642.5-645 nm

Addition
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Hepatocellular carcinoma (HEPG-2) and Mammary gland breast cancer 

(MCF-7).ThecelllineswereobtainedfromATCCviaHoldingcompany

forbiologicalproducts and vaccines (VACSERA), Cairo,Egypt.

Mehodology:

The cell lines mentioned above were used to determine the

inhibitoryeffectsofcompoundsoncellgrowthusingtheMTTassay.

CelllineswereculturedinRPMI-1640mediumwith10%fetalbovine

serum.Antibioticsaddedwere100units/mlpenicillinand100µg/mL

streptomycinat37

o

Cina5%CO

2

incubator.Thecelllineswereseedes

in a96-wellplateatadensityof1.0x10

4 

cells/well.at37

o

Cfor48h

under5%CO

2

.Afterincubationthecellsweretreatedwithdifferent

concentrationofcompoundsandincubatedfor24h.After24hofdrug

treatment,20µLofMTTsolutionat5mg/mLwasaddedandincubated

for4h.Dimethylsulfoxide(DMSO)involumeof100µLisaddedinto

eachwelltodissolvethepurpleformazanformed.Thecolorimetric

assayismeasuredandrecordedatabsorbanceof570nmusingaplate

reader(EXL800,USA).Therelativecellviabilityinpercentagewas

calculatedas(A570oftreatedsamples/A570ofuntreatedsample)X

100.

HEPG-2

MCF-7

% Activity Index= Zone of inhibition by test compound (diametre)

Zone of inhibition by standard (diametre)

x100
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2-3 mL of rat blood 

+12 mL of heparinized 

+ 5 mM HEPES buffer pH 7.4 

+ 150 mM NaCl

centrifuged at 4000 rpm 

for 5 min

Erythrocytes were separated from 

plasma and the buffy coat was 

washed three times with 10 

volumes of 0.15 M NaCl.

diluting the RBCs pellate (0.5-0.8 mL) 

to about 15 mL with buffer

different volumes (5-40 

mL) of diluted blood 

samples were drawn into1 

mL of water containing 

0.1% of Triton X-100

centrifuged at 4000 rpm

The absorbance read at 540 nm

1.5 mL eppendorf tubes 

containing 5 mM HEPES buffer 

pH 7.4 containing 150 mM NaCl. 

To this, diluted blood suspension 

added and total volume in the 

reaction tube was made up to 1 

mL with buffer

The tubes incubated at 37°C 

for 30 min in a gentle shaking 

water bath

-ThesamplescentrifugedinaKubotacentrifugeat4000rpmfor

5 min to remove the unhemolysed cells.

-Similarly,thereactionmixturewastreatedwith8volumesof

distilled water to achieve complete hemolysis

-Theabsorbanceofthesupernatantobtainedaftercentrifugation

was measured at 540 nm.

-The datapercentage hemolysiswas expressed as mean ±

standard deviation. L-ascorbic acid was used as a positive control.
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RT: 1.24 - 2.24 SM: 7B

1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2

Time (min)
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90

100

Relative Abundance

NL:

3.83E5

TIC  MS 

aya-9

aya-9 #30-35 RT: 0.52-0.60 AV: 6 SB: 2 3.82 , 3.53 NL: 1.02E2

T: {0,0}  + c EI Full ms [40.00-1000.00]

50 100 150 200 250 300 350

m/z
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Relative Abundance

189.14

118.25

270.51

69.15

67.21
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42.51
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192.15

214.55

299.60

229.08

175.35

55.21

266.42

51.17

91.84

85.15

249.57

103.78

71.96

58.44

160.43

315.24

194.69

330.29

114.74

295.49

253.94

149.28

128.36

331.00

232.87

354.13

340.74

161.34

284.73

210.46

302.58

233.42

198.47

137.61


image19.emf
RT: 3.20 - 3.83 SM: 7B

3.2 3.3 3.4 3.5 3.6 3.7 3.8

Time (min)

10

20

30

40

50

60

70

80

90

100

Relative Abundance

NL:

2.22E5

TIC  MS 

aya-1

aya-1 #174 RT: 2.93 AV: 1 SB: 3 3.03-3.05 , 2.98 NL: 7.75E2

T: {0,0}  + c EI Full ms [40.00-1000.00]

50 100 150 200 250 300 350 400 450

m/z
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Relative Abundance

57.09

44.41

426.80

137.13

76.35
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430.73

98.95

110.22

359.42

204.54

126.97

366.88

336.80

262.01

305.78
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327.93

85.22
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417.68

487.36

167.29
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276.24

216.41

112.03

145.32

243.15
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N-(benzo[d]thiazol-2-yl)-3-hydrazinyl-3-oxopropanamide

2-hydroxybenzaldehyde

2 mL GAA

N-(benzo[d]thiazol-2-yl)-3-(2-(2-hydroxybenzylidene)hydrazinyl)-3-oxopropanamide

S

N

H

N

H

N

NH

2

O O

HO

O

Reflux for 3 h 

In 50 mL absolute ehtanol

S

N

H

N

H

N

O O

N

H

C

HO

(0.0025 mol; 0.6256 g)

(0.0025 mol; 0.261 ml)



