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Abstract  

Purpose: This study aimed to synthesize and characterize new Schiff-base complexes derived from 3-hydroxy-
4-{[(2E)-2-(hydroxyimino)ethylidene]amino}-naphthalene-1-sulfonic acid and to evaluate their structural 
properties and antimicrobial activity.Methods: The complexes of Cr³⁺, Co²⁺, Ni²⁺, and Cu²⁺ were synthesized 
and characterized using IR spectroscopy, molar conductivity, UV-Vis spectroscopy, magnetic susceptibility 
measurements, and elemental analysis (C, H, N, and S). The coordination behavior of the ligand was 
investigated based on spectral and magnetic data. Results: Elemental analysis confirmed a 1:1 metal-to-ligand 
stoichiometry in all complexes. Molar conductivity values indicated that the complexes are non-electrolytic. 
Magnetic moment data revealed that the Ni²⁺ complex is diamagnetic, while Co²⁺, Cr³⁺, and Cu²⁺ complexes are 
paramagnetic. IR spectral data suggested coordination through the hydroxyl and imino groups. Electronic 
spectra showed n→π* and π→π* transitions, supporting octahedral geometry for all complexes. Conclusion: 
The structural analysis confirmed the formation of stable, octahedral Schiff-base metal complexes. These 
compounds, including the free ligand, demonstrated notable antimicrobial activity against pathogenic bacteria 
such as Proteus, Bacillus subtilis, Staphylococci, and Pseudomonas aeruginosa. 
 
Keywords: 4-(2-hydroxbenzylideneamino)-3-hydroxnaphtalene-1-sulfonic acid, Pathogenic bacteria, Schiff-
base complexes. 
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ABSTRACT!

Objective: To determine awareness about osteoporosis in female university students in Lahore Pakistan using 
Osteoporosis Knowledge Assessment Tool (OKAT) and to compare osteoporosis awareness among medical (MBBS) 
and non-medical students. 
 
Methodology: This descriptive cross-sectional study was carried out at Superior University Lahore from February to 
April 2024. OKAT is a validated tool to assess osteoporosis awareness and was employed in this study. Using non-
probability consecutive sampling technique, 110 medical (MBBS) female students and 110 non-medical female 
students aged 18 years and older who gave informed consent were enrolled. Students with present or past history of 
osteoporosis were excluded. Demographic information including age, discipline of study and family history of 
osteoporosis was noted. The OKAT questionnaire was distributed among the students in the form of an online Google 
form. All the data was recorded and analyzed using SPSS version 23. 
 
Results: Mean age of the participants was 21.5±4.0 years and 65 (29.5%) reported positive family history of 
osteoporosis. The mean OKAT score was 10.5±3.9 with 95 (43.2%) and 78 (35.5%) participants having average and 
acceptable knowledge about osteoporosis. Stratification of data revealed significant statistical association of 
Osteoporosis knowledge with age (p-value 0.015) and discipline of study (p-value <0.001) but not with family history 
of osteoporosis (p-value 0.229) 
Conclusion: Age and discipline of study significantly influenced osteoporosis knowledge, while family history had 
no correlation. Despite an average OKAT score of 10.5, there is considerable potential for improving overall 
osteoporosis awareness. 
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ABSTRACT 

Purpose: Omeprazole  is  one of the most commonly prescribed  of protein pump inhibitors (PPIs)  
drugs  which used widely to manage many gastric acid-related conditions such as gastro esophageal 
disease, gastritis, esophagitis, Barrett’s esophagus, Zollinger-Ellison syndrome, peptic ulcer disease, 
nonsteroidal anti-inflammatory drug-associated ulcers, and Helicobacter pylori eradication,  globally 
.Aim of study: to evaluate the adverse effects associated with the long-term use of proton pump 
inhibitors drug( omeprazole). 
 Methodology : a descriptive study for  304  participants were conducted  to fill a questionnaire   to 
evaluate the adverse effect of long term use of omeprazole, data were analyzed statistically by 
SPSSV21. 
Results: positive correlation between UTI infection and   long term use of omeprazole . 66%of people 
who used omeprazole have deficiency in vitamin D, other side effects are showed in long term use of 
omeprazole as gastritis , confusion,. 
Conclusion:   because the improper use of omeprazole as a save drug  more studies need to evaluate 
the risk of long term use of omeprazole. 
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ABSTRACT&

Purpose: This study aimed to assess bacterial contamination in cosmetic contact lenses used by women visiting beauty 
salons in Sabratha city and to evaluate the antibacterial susceptibility of the isolated bacteria.

0eWKoGs: A total of 50 used soft cosmetic contact lenses and 5 new (unused) lenses were collected in April 2023. The 
lenses were swabbed, and samples were incubated in nutrient broth for bacterial isolation, followed by streaking on 
different agar plates (nutrient agar, MacConkey agar, and blood agar). Antibiotic susceptibility was tested using the 
Kirby-Bauer disk diffusion method, with various antibiotics.

5esuOWs: The results showed that all 5 unused lenses were free from contamination, while 43 out of 50 used lenses (86%) 
exhibited microbial contamination. The most commonly isolated bacteria were Pseudomonas aeruginosa (35%), 
Staphylococcus epidermidis (25%), and Staphylococcus aureus (15%), along with other species (11%). Antibiotic 
susceptibility testing revealed that Ciprofloxacin, Cefotaxime, Ceftriaxone, and Imipenem had the highest antibacterial 
effectiveness, with inhibition zones ranging from 26 mm to 30 mm. Gentamycin, Amikacin, and Tobramycin showed 
moderate effectiveness, while Cefuroxime and Augmentin had lower effectiveness. Cloxacillin showed no antibacterial 
activity.

&oQFOusLoQs: The findings emphasize the high risk of bacterial contamination in cosmetic contact lenses, stressing the 
importance of maintaining strict hygiene practices to prevent eye infections. Proper disinfection and storage in sterile 
solutions are crucial for ensuring lens safety and longevity, while effective antibiotic treatments are necessary to control 
bacterial contamination.
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INTRODUCTION:  
The condensation reaction between 4-
(dimethylamino)benzaldehyde and 4-amino-3-
hydroxynaphthalene-1-sulfonic acid produced 
Co(II) and Cr(III) metal complexes of Schiff bases. 
Elemental analysis, molar conductance 
measurements, infrared spectroscopy, electronic 
spectroscopy, and 1H NMR spectroscopy were used 
to examine the structures of the materials. The 
complexes appeared to have a 1:1 [M:L] ratio based 
on the elemental analysis data. The molar 
conductance measurements of the complexes 
revealed that they are electrolytic when DMSO is 
used as a solvent. The presence of an octahedral 
environment surrounding the metal ions in the 
complexes was confirmed by the absorption bands in 
the electronic spectra [1]. An array of 2-(4-(2-
chloroacetyl)piperazin-1-yl)-N-(2-(4-chlorophenyl)-
4-oxoquinazolin-3(4H)-yl) acetamide derivatives 
were created in this work, and their chemical 
structures were verified through spectral and 
physicochemical analyses [2]. A new Schiff base and 
a new series of complexes of Co(II), Ni(II), Cu(II), 
Cd(II), and Hg(II) were created by condensing 
diacetylmonoxime and naphthofuran-2-
carbohydrazide. The Schiff base metal complexes 
were synthesized using the ethanolic chloride salts of 
Co(II), Ni(II), Cu(II), Cd(II), and Hg(II). Based on 
analytical data, IR, electronic, mass, 1H NMR, ESR 
spectral data, thermal studies, magnetic 
susceptibility, and molar conductance 
measurements, the ligand and its metal complexes 
were characterized. Based on the measured low-
conductance data, the non-electrolytic behavior of 
the complexes was evaluated. The stoichiometries of 
the CuL2Cl2 and MLCl2 catalysts, where M = Ni(II), 
Co(II), Cd(II), Hg(II), and L = Schiff base, were 
confirmed by elemental analysis of the complexes. 
The redox properties of the Cu(II) complex were 
examined through an electrochemical method 
employing cyclic voltammetry. These findings led to 
the assignment of octahedral structures to Co(II), 
Ni(II), and Cu(II) complexes and of tetrahedral 
structures to Cd(II), Hg(II), and Ni(II) complexes [3]. 
We synthesized and characterized Mn(II), Ni(II), 
and Cu(II) transition metal chelates with Schiff base. 
The data from the elemental analysis indicated that 
the ratio of the isolated chelates was 1:1 [M:L]. The 
non-electric nature of the chelates was demonstrated 
by the molar conductance values. Magnetic moment 
measurements revealed that the Ni(II) chelate is 
diamagnetic and that the chelates of Mn(II) and 
Cu(II) have unpaired electrons. The primary 
coordination sites of (2E, 3E)-3-((2-aminophenyl) 
imino)butan-2-one oxime toward Mn(II), Ni(II), and 
Cu(II) ions were visible in the infrared spectral data.  
 

 
The electronic spectrum of the Schiff base ligand and 
its chelates indicates that the Ni(II) chelate is square 
planar, while the Mn(II) and Cu(II) chelates have 
octahedral structures [4]. [2-(2-(Naphthalen-5-
yl)diazenyl)-4-amino-3- hydroxynaphthalene-1-
sulfonic acid] was used as a precursor obtained from 
the reaction of diazonium salt with 1-amino-2-
naphtol-4-sulfonic acid (W) to synthesize the 
tridentate (ONO)-type ligand [H2L] by reacting [W] 
with 1-hydroxynaphthalene-2- carbaldehyde to 
produce the ligand [H2L] [2-(2-(naphthalen-5-yl) 
dialzenyl-4-(2- hydroxynaphthalen-3-yl) 
methyleneamino)-3-hydroxy naphthalene-1-sulfonic 
acid]. The ligand was characterized by spectroscopic 
methods. Using the same methodology, previous 
researchers also prepared complexes by reacting 
ligands with [CrIII, MnII, and FeII] ion salts under 
reflux, with ethanol serving as a solvent and KOH 
serving as a base. These complexes were 
characterized using atomic absorption (AA), IR, and 
UV‒vis spectroscopy and conductivity 
measurements of chloride content. Finally, the 
presence of crystallized H2O molecules in the 
complex structure was verified by thermal analysis. 
K[M(L)2] is the suggested formula for the Cr 
complex. H2O, whereas complexes of Mn and Fe 
have K2[M(L)2]. H2O formula. The biological 
activities of the prepared compounds were examined 
[5]. By reacting two distinct amino-substituted 
compounds with substituted aldehydes in methanol, 
three new series of biologically active amino-
substituted Schiff bases were created. Different 
physicochemical techniques were used to 
characterize the products. The ability of the free 
ligands and their metal complexes to inhibit bacteria, 
fungi, and yeast in vitro was tested. Using 
Aspergillus niger, the physiological and antifungal 
activities of the ligand and metal complexes were 
evaluated. Compared to Schiff base ligands [6], 
metal complexes exhibit more potent activities. The 
molar conductance values of the 4-(2-
hydroxybenzylidene amino) -3-hydroxnaphthalene-
1-sulfonic acid study showed that all of the 
complexes were nonelectrolytic in nature. Magnetic 
moment measurements reveal that the Ni2+ complex 
is diamagnetic, whereas the Co2+, Ni2+, and Cu2+ 
complexes are paramagnetic. The primary 
coordination sites of 4-(2-
hydroxbenzylideneamino)-3-hydroxnaphthalene-1-
sulfonic acid to Cr3+, Co2+, Ni2+, and Cu2+ ions are 
suggested by the IR spectral data. The electronic 
spectra of the ligand and its complexes exhibit n→π* 
(HC=N) and π→π* (phenyl ring) transitions. 
Furthermore, the data indicate that the Ni2+ complex 
has a square-planar structure, whereas the Cr3+, Co2+, 
and Cu2+ complexes have octahedral structures. 



Hamil.A.A 

      

Libyan J Med Res. 2025:19-2-126-132                                                                                                                        128 

Staphylococci, Proteus, Bacillus subtilis, and 
Pseudomonas aeruginosa are among the pathogenic 
bacteria against which the synthesized Schiff base 
and its complexes were tested [7]. 
 
MATERIALS AND METHODS: 
All the chemicals used in this investigation were 
Aldrich or BDH reagents, including diacetyl 
monoxime, 4-amino-3-hydroxynaphthalene-1-
sulfonic acid, ammonium solution, ether, and EtOH. 
 
Synthesis of Schiff base 
3-hydroxy-4-{[(2E)-2-(hydroxyimino) 
ethylidene]amino}-naphthalene-1-sulfonic acid 
(H2L) was synthesized by adding (2.39 g, 0.01 
mmole) 4-amino-3-hydroxy-naphthalene-1-sulfonic 
acid dropwise to diacetylmmonoxime (1.011 g, 0.01 
mmole) in 50 mL of absolute Et-OH. The reaction 
mixture was refluxed for 3 h. The product was 
allowed to cool at room temperature, filtered off, and 
recrystallized from Et-OH and then dried under 
vacuum to obtain a pale pink precipitate (m.p. 185 ○C; 
yield 79%). 

 

Synthesis of Complexes 
The Schiff base complexes under investigation were 
synthesized by adding 3-hydroxy-4-{[(2E)-2-
(hydroxyimino) ethylidene]amino}-naphthalene-1-
sulfonic acid (H2L) (3.3.22 g, 0.01 mmole) in 50 mL 
of absolute Et-OH to 0.05 mmole of the salts 
CrCl3.6H2O (2.66 g, 0.01 mmole), CoCl2.6H2O (2.37 
g, 0.01 M), NiCl2.6H2O (2.37 g, 0.01 M) and 
CuSO4.5H2O (2.49 g, 0.01 M) in the same amount of 
absolute Et-OH or bidistilled water. The reaction 
mixture was heated under reflux for 3 h. The 

complexes were filtered off, recrystallized from the 
suitable solvent, and finally kept in a desiccator over 
silica gel. 
 
Bacterial assay 
The Schiff base and its complexes with Cr3+, Co3+, 
Ni3+, and Cu2+ were tested against Pseudomonas 
aeruginosa and Bacillus subtilis Bacterium species 
in a mixture of DMF and H2O. Diffusion methods 
were used for antibacterial activity determination. 
Antibacterial activity 
The Schiff base and its complexes inhibited all the 
bacteria tested (Pseudomonas aeruginosa and 
Bacillus subtilis bacteria) because of the free Schiff 
base 18-13 mm, and its complex 08-16 mm. The 
antibacterial results (mm) are presented in Table 1. 
The study of the antibacterial activity of the Schiff 
bases and their complexes showed that they had 
greater activity against the bacteria tested [8,9]. 
 
Table (1): Antibacterial activity results (mm) of 
Schiff base and its complexes. 

 
L and its 

complexes 

Bacteria 
Pseudomona

s 
Aeruginosa 

Bacillu
s 

Subtilis 
H2L; (C17H13NO5S) 18 13 
[CrL(Cl)(H2O)2].2H

2O 
12 16 

[CoL(H2O)3].2H2O 08 13 
[NiLH2O)].3H2O 11 08 
[CuL(H2O)3].H2O 10 10 

 

RESULT: 
The synthesis of 3-hydroxy-4-{[(2E)-2-
(hydroxyimino)ethylidene]amino}-naphthalene-1-
sulfonic acid (H2L) yields only one product (Scheme 
1). 
 

 
Table (2): Microanalysis and molar conductance measurements of the Schiff base L2H and its complexes. 

 
 

BM 
Λ (µs) %Calc. (Found) Compound 

S% N% H% C% 
- - 9.95(9.46) 8.69(8.92

) 
4.38(4.58

) 
52.17(52.4

2) 
S)5N2O14H14L (C2H 

3.73 33.45 6.01(6.33) 5.24(5.17
) 

4.34(4.42
) 

31.47(31.7
4) 

O2)] 3H2SCl7O2N17H14[Cr(C 

2.76 17 6.34(6.39) 5.58(5.22
) 

4.58(5.27
) 

33.24(33.7
7) 

O2SCl)] 2H8O2N19H14[Co(C 

2.72 11.32 5.73(5.52) 5.01(5.65
) 

5.22(5.34
) 

30.05(31.2
1) 

O2SCl)] 4H9O2N21H14[Ni(C 

1.67 105 11.58(11.34) 5.06(5.19
) 

4.00(4.41
) 

30.35(31.0
6) 

4)]SO2S13O2N22H14[Cu(C 
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Microanalysis  and  molar  conductance 
measurements 
The elemental analysis data and some physical 
properties of the Schiff base and its complexes are 
summarized in Table 1, where the results confirm 
the proposed composition. The synthesized 
complexes were formed in a 1:1 (M:L) ratio. The 
obtained molar conductance values of the 
complexes in DMF solvent ranged from 11.32.105 
ohm-1 cm2 mol-1, indicating [Cr(C14H17N2O7SCl2)] 
3H2O, [Co(C14H19N2O8SCl)] 2H2O, 
[Ni(C14H21N2O9SCl)]4H2O non-electrolytic, and 
[Cu(C14H22N2O13S2)]SO4 electrolytic behavior. 
Thus, the complexes may be formulated as [M 
(L)Cln(H2O)n]. nH2O, where M = (Cr3+, Co2+, Ni2+, 
and Cu2+) [10]. 
 
NMR spectra of the Schiff base and its complexes 
The 1H-NMR spectrum was recorded in d6 DMSO 
as a solvent via a Jeol-90 Fourier transform (200 
MHz). H2L shows peaks at 1.05, 1,884, 2.376, 
5.656, and 7.181 – 8.343 ppm downfield of TMS, 
assignable to the protons of CH3, CH3, OH(NOH), 
OH(phenyl), and 5H (aromatic) and the phenyl 
ring, respectively [11]. 
Electronic spectra of H2L and its complexes 
The electronic absorption spectra data of the 
ligand (C14H14N2O5S) H2L and its complexes 
with Cr(III), Co(II), Ni(II), and Cu(II) are 
summarized in Table and Figures 3-7. The 
electronic absorption spectrum of the ligand 
showed one very intense band at 35715 and 
37000 cm-1 assigned to the n→π* and σ→σ* 
transitions, respectively [12].  

Electronic (UV–Vis) Spectra 
The electronic absorption spectrum of the 
Cr(III) complex shows a band in the visible 
region at 18180 cm-1 assignable to the 3T2g 
→3A1g transition, which is characteristic of 
octahedral geometry, and an absorption at 
27570 cm-1 assigned to M–L charge 
transfer[13]. The electronic absorption 
spectrum of the Co(II) complex shows a band 
in the visible region at 21505 cm-1 and one 
very strong band at 33000 cm-1, which is 
attributed to ligand-to-metal charge transfer 
transition. The electronic absorption of the 
Ni(II) complex exhibited bands at 26980 cm-

1 and 23300 cm-1, which may be assigned to 
3T1(F) →3T2(P)

 [14]. The spectrum also showed 
an intense, sharp band at 33333 cm-1, which 
is attributed to ligand-to-metal charge 
transfer transition, as observed in most 
tetrahedral  

 

complexes. The electronic absorption 
spectrum of the Cu(II) complex with ligand 
(L) exhibited bands at 18200 cm-1, 27027 and 
34120 cm-1, which may be assigned to 4A2 
→ 4T1 (P), and the other two transitions, 
27027 and 34120 cm-1, are attributed to 
charge transfer transitions [15]. 

Table. 3: Electronic spectra of H2L and their 
synthesized complexes 

 

 
Infrared spectra of the Schiff base H2L and its 
complexes 
 The Schiff base and its complexes' IR spectral data 
are summarized in Table 4. The IR spectrum has 
bands in the range of 3507 cm-1, which could be 
due to the presence of OH groups in the Schiff base 

[16]. However, the band at 1602 cm-1 is attributed 
to the νC=N group [17]. The Schiff base L2 is 
characterized by the stretching frequency of νOH 
of the phenolic group at 3418 cm-1. This group is 
associated with complex formation, as shown in 
the IR spectra of all the complexes (Table 4), 
indicating the involvement of the –OH group in 
chelation through the oxygen atom. This was 
confirmed by the existence of new bands in the 
range of 549  – 593 cm-1 assigned to ν M-O 
vibrations, which are absent in the spectrum of the 
Schiff base. The band at 1615 cm-1 is due to the νC 
=N group of L2, which is shifted to a lower wave 
number in the spectra of the complexes, indicating 
its participation in coordination via nitrogen atoms. 
This can be supported by the existence of new 
bands in the range of 611–700 cm-1, which could 
be assigned to νM-N vibrations [18,19]. L2 in 
complex with Cr(III), Co(II), Ni(II) and Cu(II) 
exhibited bands at 3418 cm-1, 3432 cm-1, 3475 cm-

1 and 3407 cm-1, respectively, corresponding to the 
ν(OH) stretching vibration. The C=N peak at 1602 
cm-1 for the free ligand is shifted to 1567 cm-1, 
1562 cm-1, 1565 cm-1, and 1569 cm-1 for the Cr(III), 

Ligand/complexes Electronic 
spectra 
UV/Vis 

nm 
L2 (C14H14N2O5S) 270, 280 

[Cr(C14H17N2O7SCl2) 3H2O 362, 550 
[Co(C14H19N2O8SCl)]2H2O 303, 464 
[Ni(C14H21N2O9SCl)]4H2O 3300, 429 

[Cu(C14H22N2O13S2)]SO4 293, 370, 
549 

 293, 370, 
549 
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Co(II), Ni(II) and Cu(II) complexes, respectively. 
New bands in the complexes appears at 691 cm-1, 
632 cm-1, 611 cm-1 and 700 cm-1, respectively are 
assigned to the ν(M –N) and at 595 cm-1, 515 cm-1, 
505 cm-1 and 549 cm-1 are assigned to ν(M –O) 
vibration , respectively [20-23]. 

 
Table 4: Infrared spectral data of the ligand 

(L2) and its synthesized complexes 
Ligand /Complexes IR (cm-1) 

OH ν 
C=N 

νM-
N 

νM-
O 

L2 (C14H14N2O5S) 3507 1602 - - 
[Cr(L)(H2O)2(Cl)2) 

]3H2O 
3418 1567 691 593 

[Co(L)(H2O)3Cl)]2H2O 3432 1562 632 515 
[Ni(L)(H2O)3Cl)]4H2O 3475 1565 611 505 

[Cu(L)(H2O)3]SO4 3407 1569 700 549 
 
DISCUSSION: 
Analytical and spectroscopic results confirmed the 
formation and structural characteristics of the 
Schiff base ligand (H₂L) and its metal complexes. 
The close agreement between the calculated and 
observed elemental values supported the proposed 
formulas. Molar conductance studies suggest that 
the Cu(II) complex is a 1:1 electrolyte, likely due 
to the presence of the SO₄²⁻ counterion, whereas 
the other complexes are neutral. The NMR signals 
confirmed the presence of functional groups 
involved in coordination, particularly the phenolic 
and oxime OH groups, aligned with the expected 
structure of the Schiff base. The observed 
electronic transitions are consistent with the 
octahedral coordination of Cr(III), Co(II), and 
Ni(II) complexes and a potentially distorted 
octahedral geometry for the Cu(II) complex. The 
charge-transfer bands further confirmed the metal-
ligand interactions. Coordination through both 
nitrogen (C=N) and oxygen (OH) atoms was 
confirmed by the shift of the ν(C=N) stretching 
frequency to lower wavenumbers, disappearance 
or broadening of the ν(OH) bands, and emergence 
of ν(M–O) and ν(M–N) vibration bands, which are 
absent in the free ligand. Collectively, these 
spectral features confirm that the Schiff base ligand 
acts as a bidentate or potentially tetradentate 
ligand, coordinated via the phenolic OH and 
azomethine nitrogen atoms. The coordination 
environment around the metal centers supported 
the proposed geometries of the synthesized 
complexes. 
 

 
              Structure (1) L C14H14N2O5S 

 

 
             Structure (2)[Cr(L) (Cl)2(H2O)2]3H2O   

 
 

 
 
             Structure (3) [Co(L)(Cl)(H2O)3]2H2O 
 
 

 
             Structure (4)[Ni(L)Cl(H2O)3]4H2O    

 
                Structure (5) [Cu(L)(H2O)4]SO4 
 
CONCLUSION: 
Four Schiff base complexes of Cr(III), Co(II), Ni(II), 
and Cu(II) with 3-hydroxy-4-{[(2E)-2-
(hydroxyimino)ethylidene]amino}-naphthalene-1-
sulfonic acid were synthesized and characterized, and 
the yields of the synthesized ligands and their 
complexes were determined. The synthesized 
complexes were characterized using several 
techniques (elemental analysis, mass spectrometry 
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(MS), IR, UV‒Vis, and 1H-NMR). The following 
geometrical structures (1-5) were suggested for the 
synthesized complexes because of their octahedral 
and antibacterial activities. 
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