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Abstract  

Novel metal complexes of Co(II) and Ni(II) have been  prepared from reaction of their different salts with 

previously prepared ligand (L) namely (N,N'-(1,2-phenylene)bis(2-aminobenzamide). Synthesis ligand and its 

metal (II) complexes (1-5) were reported and characterized with the help of analytical and physiochemical 

analysis as elemental, IR spectra, thermal (TG/DTG), UV-Vis, magnetic susceptibility and molar conductance in 

DMF, On the view of the previous data and measurements, the structure and composition species behave as 

mononuclear and octahedral geometry has been proposed for all the complexes except for complex (1) adopted 

tetrahedral structure. Furthermore, the in vitro antibacterial Staphylococcus aureus (ATCC 25923) as Gram-

positive strain, Escherichia coli (ATCC 25922) as Gram-negative strain and antifungal Candida albicans (ATCC 

10231) have been studied for all samples using disc diffusion method against Ampicillin and Fluconazole as 

positive controls, respectively. The results show that complexation facilitates the activity of most studied metal 

complexes than the free ligand. 

Key words: Synthesis; Spectral; Thermal Studies; Metal Complexes; Antibacterial; Antifungal Activity. 

1. Introduction 

During the last several years, coordination chemistry has been considerably enriched due to the synthesis and 

characterization of a large number ligands and their transition metal complexes in which the metal is 

coordinated by sulfur, nitrogen and oxygen [1, 2]. Coordination chemistry of transition metal complexes has 

been the subject of interest, because of the complexities associated with many variable factors as oxidation 

states, variety of geometries around the metal ions, donating properties of ligands and their influence on 

spectral, catalytic and biological properties of metal ions [3-7]. The interest in nitrogen ligands has increased 

over the last few years because of the promising results  and present several advantages, they are largely 

available in enantiomerically pure form, both in the chiral pool and as cheap industrial chemical intermediates 

[6, 8-10]. Transition metal complexes introduce large and wide spectrum of biological, enantioselective catalytic 

and therapeutic activity. Also many metal complexes were used as antimicrobial, antitumor and antifungal 

agents [2]. The success of such metal complexes for enantioselective catalysis is largely dependent on the 

structure and electronic properties of the chiral ligands [11]. Many compounds containing amino groups were 

also used as analytical reagents for the separation and determination of some transition metal ions [12]. Most 

metal complexes have a variety of applications including biological, clinical  and analytical [13, 14]. Some drugs 

showed increased activity when used as metal chelates rather than as organic compounds [15]. Metals like nickel, 

copper, cobalt and manganese have high ability for coordination because of their smaller size and higher nuclear 

charge [16]. In the view of interest and importance of these ligands, Herein we reported the synthesis of novel 

metal complexes of Co(II) and Ni(II) by reaction of  their different salts  with (N,N'-(1,2-phenylene)bis(2-

aminobenzamide). The ligand and its complexes have been characterized with the help of analytical, spectral 
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characterization, and thermal techniques. Also, the current compounds were assayed by the disc diffusion 

method for antibacterial activity against (Staphylococcus aureus ATTCC 25923), as Gram-positive strain, 

(Escherichia coli ATTCC 25922), as Gram-negative strain and antifungal (Candida albicansATCC 10231) using 

Ampicillin and Fluconazole as positive controls, respectively. 

2. Materials and Methods  

2.1. Reagents and Physical Instruments 

All chemical, starting materials as well as solvents were purchased from (E.Merck) and used without further 

purification. The elemental analysis (C, H, N) achieved at Cairo University, Micro analytical center, using CHNS-

932 (LECO) Vario Elemental Analyzer. Metal and halide ions of metal complexes were determined using the 

standard methods[17, 18]. The infrared spectra of ligand and its complexes were obtained using Nenexeus-

Nicolidite-640-MSA FT-IR spectrophotometer (4000-400 cm-1), Thermo-Electronics Co in KBr discs. In addition, 

the UV-Visible absorption spectra were measured in ethanol solvent using 4802 UV/Vis double beam 

spectrophotometer. The molar conductivities of studied complexes were estimated in DMF (10-3 M) using a CON 

6000 conductivity meter. At room temperature, magnetic susceptibility of studied complexes were measured by 

the modified Gouy method using magnetic susceptibility Johnson Matthey balance. The effective magnetic 

moments were calculated using the formula   μeff = 2.828 (χmT)1/2 B.M., where χm is the molar susceptibility 

corrected for diamagnetism of all tomes in the compounds. Thermal analyses (TGA/DTG) were carried out by 

using a Shimadzu DTG/TG-50 thermal Analyzer with heating rate 10°C/ min in nitrogen atmosphere with a 

flowing rate 20 ml/min in the temperature range 28-1000 °C using platinum crucibles. 

2.2. Synthesis of Ligand 

The ligand was synthesized as reported for similar compounds previously [19]. A mixture of 2H-

benzo[d][1,3]oxazine-2,4(1H)-Dione, (9.19 mmol, 1.5g) and orthophenylene diamine, (4.6 mmol, 0.5g) react as 

2:1 ratio, respectively in distilled water with continuous stirring at 60 °C for about 3h. Heating on water bath was 

continued until the effervescence of CO2 gas ceased. The reaction mixture allowed standing for overnight. The 

formed precipitate with brown color collected by filtration then washed several times by distilled water and 

dried in vacuum. Recrystallization from methanol gave brown crystals of the ligand (L) N,N'-(1,2-

phenylene)bis(2-aminobenzamide). Yield: 73%, Melting point = 157-160 °C. 

2.3. Synthesis of Metal Complexes 

All complexes were synthesized using the following general procedure. To 20 ml solution of prepared ligand (L), 

solution of different  hydrated salts of Co(II) and Ni(II) were added with molar ratio 1:1 (M:L) using acetone and 

ethanol as solvent for synthesis of complexes (1,3, 4,5) and (2), respectively. The reaction mixtures heated with 

reflux for 8-12 h. The solid products removed by filtration with washing several times by the solvent followed by 

drying over P2O5. 

2.4.In Vitro Antimicrobial Studies: 

Antimicrobial activity of ligand (L) and its complexes were determined using a modified Kirby-Bauer disc 

diffusion method [20]. Disc diffusion method for bacteria and fungi tested by using approved standard methods 

developed by National Committee for Clinical Laboratory Standards (NCCLS) [21]. Agar disc plate using agar 

medium was used to study the activity of synthesized compounds with Ampicillin and Fluconazole as reference 

drugs for bacteria and fungi, respectively. The ligand (L) and its complexes were examined against 

Staphylococcus aureus (ATTCC 25923) as Gram-positive strain, Escherichia coli (ATTCC 25922) as Gram-negative 

strain and Candida albicans (ATCC 10231) as fungi. The strains were provided by Microbiology Department, 

Faculty of Pharmacy, Misr University for Science and Technology, 6th of October City, Giza, Egypt. The activity of 

tested samples was studied at different concentration of 10 and 20 mg/ mL in DMF solvent. Discs of 6 mm were 

impregnated with the samples solution and allowed to dry at room temperature, testing was performed on 
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nutrient and sabered dextrorse agar for antibacterial and antifungal strains, respectively. For each strain plates 

were inoculated by dipping two sterile cotton swabs into 0.5 McFarland (approximately 104
-106colony forming 

unit (CFU/ml) suspension of the used microorganisms and streaking the plate surface in three directions. After 

the plate was allowed to dry for 20 min, The petri dishes were subsequently incubated at 35-37oC and 30°C 

about 24-48 h for (Gram- positive, Gram- negative) bacteria and fungi, respectively. Standard discs of Ampicillin 

(antibacterial agent) and Fluconazole (antifungal agent) [22] were used as positive controls for antimicrobial 

activity but the filter paper disc impregnated in DMF was used as negative control. The diameter of the inhibition 

zones was measured in millimeters as a criterion for activity of studied compounds. 

3. Results and Discussion 

3.1. Characterization of Ligand and Metal Complexes 

3.1.1 Physical Properties 

The ligand (L) and its complexes are colored solid powder, stable towards air and partially soluble in some 

alcohols, insoluble in most common organic solvents but  freely soluble in DMF and DMSO. At room 

temperature, the molar conductivity of complexes achieved in DMF solution (10-3M). The low values of molar 

conductivity of  complexes ascribed to the absence of any ions rather than ionic association to the metal ions 

during complex formation indicating that the complexes are non- electrolytes in nature except complex (4) is 

(1:2) electrolyte [23-25]. The analytical data of the complexes suggest that the metal to ligand ratio is (1L:1M) 

for all complexes ( Table 1). 

3.1.2. FT-IR Spectra with the Mode of Bonding 

The bonding modes of the ligand were elucidated by comparing IR spectra of the ligand and its metal 

complexes. The IR spectral absorptions are listed in table 2. The fundamental IR spectral bands of the four 

nitrogen ligand including both two amide and two amine groups have been discussed previously [26]. Generally, 

the IR spectra of the complexes exhibit broadened and merged peaks when compared by the sharp peaks of 

the ligand only. The ligand shows broad bands at 3463 and 3370 cm-1 assigned to stretching vibration ʋ(NH) of 

amine groups. Also the spectrum of ligand exhibits bands at 1652, 1520, 1299, and 745 cm-1 due to stretching 

vibrations of amide I, amide II, amide III and amide IV groups,  respectively.  On complexation, the stretching 

vibration of ʋ(NH) amine group was shifted towards low frequencies in all metal complexes indicating that  the 

coordination mode is through the NH2 amine groups [3, 6, 14, 27-29]. The amide I, amide II, amide III, and amide 

IV bands in metal complexes appear at 1640-1584, 1511-1485 ,1295-1281, and 756-744 cm-1 ,respectively[30, 

31]. The high intensity and strong broad band related to the ʋ(OH) vibrations of the hydrated water molecules  

or coordinated hydroxyl groups appear clear band  and in many times hiding and unites with the ʋ(NH) 

stretching vibrations which appear in the same region of the ʋ(NH) amine and ʋ(OH)[14, 29].  By another way 

for confirming the mode of coordination, the appearance of new peaks at 528 - 512 cm-1 and 480-420 cm-1 due 

to ʋ(M─ O) and ʋ(M─N) ,respectively [29, 30, 32]. The acetato complexes show bands at (1584-1580), and (1387-

1380) for the ʋasym(COO─)and ʋsym(COO─) respectively (Table 2), The difference of 197 cm-1 give no doubt for the 

monodentate nature of the acetate [30]. It necessary to notice that the region of ʋasym(COO ─) overlapped with 

amide I ʋ(C═ O) in some metal complexes [3, 14].  
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No. Compound/ 

color 

Empirical 

formula 

Yield 

(%) 

Decop. 

T./ °C 

Elemental Analysis. Calc. (F) (%) (ꓥm)c 

C H N Metal Cl 

L Brown C20H18N4O2 73 157 69.40(71.08) 05.20(04.72) 16.18(16.09) …………. ……..  

1 [Co(L)Cl(OH)] x 

Green 

C20H19N4O3CoCl 58 215 52.59(53.80) 4.15(04.72) 12.24(11.22) 12.00(11.89) 7.75(7.44) 32 

2 [Co(L)(Cl2)(H2O)2] y 

Violet 

C20H22N4O4CoCl2 50 225 46.88(45.70) 04.29(03.26) 10.95(12.00) 11.50(11.76) 13.86(13.44) 37 

3 [Co(L)(H2O)2(OH)(OAc)].6H2O 

Brownish yellow 

C22H38N4O13Co 75 190 42.24(42.50) 5.76(04.36) 8.96(08.56) 9.42(8.5) ------- 8 

4 [Ni(L)(H2O)4] Cl2.2H2O 

Buff yellow 

C20H30N4O8NiCl2 84 230 41.11(40.77) 5.1(03.63) 9.59(09.39) 10.05(9.89) 12.16(11.86) 100 

5 [Ni(L)(H2O)2(OH)(OAc)].2H2O 

Pale yellow 

C22H30N4O9Ni 85 225 47.76(47.75) 5.42(04.40) 10.13(08.57) 10.61(9.34) -------- 15 

 

* x; Synthesis with acetone as solvent; Synthesis with ethanol as solvent, c; Conductance Ω-1 cm2 mol-

1 DMF (10-3M). 

Table 1: Analytical and physical data for the ligand and its metal complexes. 

No Compound (O─H),(NH2) ʋ (N─H ) ʋ(M─O) ʋ(M─N) ʋ(COO) 

 

Ligand(c20H18N4O2 ) 3463,3370(m) 1600(m) - - - 

1 [Co(L)Cl(OH)]x 3425(s) 1590(sh) 557(m) 420(sh) - 

2 [Co(L)(Cl2)(H2O)2] y 3428(m), 3299(m) 1572(m) 513(m) 480(sh) - 

3 [Co(L)(H2O)2(OH)(OAc)]6H2O 3353(m) 1584(s) 528(m) 480(sh) 1584(s),1380(sh) 

4 [Ni(L)(H2O)4] Cl2.2H2O 3419(s),3320(sh) 1575(w) 512(m) 420(sh)  

5 [Ni(L)(H2O)2(OH)(OAc)]2H2O 3428(m),3320(sh) 1580(s) 527(m) 420(sh) 1580(s), 1387(w) 

*sh. shoulder; s, strong; m, medium; w, week; ʋ. Stretching; x, synthesis with acetone as solvent; y, 

synthesis with ethanol as solvent 

Table 2:  Fundamental IR spectral bands (cm-1) of ligand and its complexes. 
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3.1.3. Electronic Spectra and Magnetic Measurements  

The nature of the ligand and its metal complexes (1-5) have been discussed from the electronic absorption 

spectral data (λmax, nm), and room temperature effective magnetic moment values, as they are essential for 

predicting and establishing their stereochemistry (Table 3). The ligand and its complexes show the high energy 

bands in the range of  (240-250), (340-360) nm due to π→π*, n→π* transitions related to benzene and/ or other 

chromophore and (410-460 nm) assigned to ligand to metal charge transfer (LMCT) transitions, respectively. 

3.1.3.1. Cobalt (II)Chelates 

The electronic spectrum of complex [Co(L)Cl(OH)](1) displays one broad band at 660 nm in visible region due 

to 4A2(F)→4T1(P) transition. The measured magnetic moment at room temperature is 4.7 BM. The presence of 

spectral band and magnetic moment are consistent with those expected for tetrahedral coordinate [27, 

33].Moreover, the electronic absorption spectra of Co(II) complexes (2) and (3) display d-d transition bands at 

(650, 550) and (550) nm assigned to 4A2g(F)→4T1(P) , 4T1g(F)→4A2g(F) and 4T1g(F)→4A2g(F), respectively, suggesting 

an octahedral geometry around Co (II) ion for both complexes [6, 27, 34-38]. The magnetic moment values of 

complexes (2,3) are within the  reported range of 4.8-5.6 BM (Table 3). These observations together give 

adequate support to high spin octahedral environment around the Co(II) ions [3, 27, 28, 35-37]. 

3.1.3.2. Nickel(II) chelates 

The electronic absorption spectra of nickel(II) complexes [Ni(L)(H2O)4].Cl2.2H2O (4) and 

[Ni(L)(OH)(H2O)2(OAc)].2H2O (5) display d-d transition bands at around (640,760) and (550, 645) nm attributed 

to3A2g(F)→3TIg(F) and 3A2g(F)→3TIg(P), respectively. These bands confirm the octahedral structure geometry for 

two complexes [14, 36]. The room temperature magnetic moment of both complexes exists in (2.6-2.95 BM) 

range, related to two unpaired electrons in an octahedral geometry [3, 14, 28, 39]. 

No. Compound λmax(nm) µeff(B.M) 

(d-d) Transition Intra-Ligand and transfer bands  

L L(c20H18N4O2) - 240,340,420,460 - 

1 [Co(L)Cl(OH)]x 660 240,350,465 4.7 

2 [Co(L)(Cl)2(H2O)2]y 550,650 245,340,440 5.6 

3 [Co(L)(H2O)2(OH)(OAc)]6H2O 550 239,332,460 5.2 

4 [Ni(L)(H2O)4]Cl2.2H2O 640,760 240,340,460 2.6 

5 [Ni(L)(H2O)2(OH)(OAc)]2H2O 550,645 250,340,460 2.95 

 

*x, synthesis with acetone as solvent; y, synthesis with ethanol as solvent. 

Table 3: Electronic absorption spectra λmax (nm), room temperature effective magnetic moment values (µeff B.M) 

of complexes. 
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3.1.4. Thermal Studies for Ligand and Its Complexes 

The content of a particular component in a complex changes with its composition and structure. Thus, the 

content of such components can be determined based on the mass losses of these components in the 

thermogravimetric plots of the complex [40, 41]. Thermogravimetric analysis is a simple and more accurate 

technique for studying decomposition pattern and thermal stability. Thermal properties of ligand and its metal 

complexes were carried out by using thermogravimetry TG/DTG technique in the temperature range RT- 1000 

°c under nitrogen atmosphere. The nature of proposed chemical change with temperature and the percent of 

residue for ligand and complexes (1-5) tabulated in Table 4. Obtained results were in agreement with the 

suggested theoretical formulae from elemental analysis [14, 28]. 

3.1.4.1. Thermal Studies for Ligand  

The thermal behavior curve of the ligand shows three successive decomposition stages within the temperature 

range 157-800 oC associated with endothermic DTG peaks at 265,330,570 oC which corresponds to  total mass 

loss of ligand (Calc. %:100). 

3.1.4.2. Cobalt (II) Chelates 

The thermal behavior of Co(II) complexes [Co(L)Cl(OH)](1) and [Co(L)(H2O)2Cl2] (2) are almost similar (Table 4). 

The TG/DTG curve of complexes (1) and (2) showed no weight loss up to 215 °C and 225°C, respectively, giving 

an indication that there is no water and/or any other adsorptive solvent molecules. The thermal decomposition 

of complexes (1) and (2) proceeds with three stages (Cal.%87.0,84.72;F. 89.6,85.26) within the temperature range 

215-750 °C and 225-650 °C associated with DTG peaks at (250, 440, 575°C) and (257, 340, 535°C), respectively. 

On the other hand, The thermal decomposition of complex (3) have different pathway, The TG/DTG curve 

exhibits weight lost regarded to the loss of three of the outside coordination sphere water molecules in range 

of 30-160°C,(Cal. % 8.64; F. 8.88) associated with one DTG peaks at 60°C. Cumulative decomposition may be 

associated to the release of other three water molecules at temperature range of 190-550°C (Cal. % 79.28; F. 

78.91) and DTG peaks at 260, 340°C. It notice that the decomposition stages for Co(II) complexes produce metal 

and metal oxide (CoO) as final residue for complexes (1) and (2,3), respectively (Fig. 1). 

N

o 

 

Compound Temp/°C Mass. loss % Leaving species 

DTG TGA Cal. (F.) 

1 [Co(L)Cl(OH)]x 250,440,57

5 

215-

750 

87.0 (86.6) Decomposition 

   At 

750 

13.0 (13.4)c ≡Co 

2 [Co(L)(Cl)2(H2O)2]
y 257,430,53

5 

225-

650 

84.7

2 

(85.26) Decomposition 

   At 

650 

15.2

8 

(14.74)
c 

≡CoO 

3 [Co(L)(H2O)2(OH)(OAc)]6H2

O 

60 30-

160 

8.64 (8.88) -3H2O 

  260,340 190-

550 

79.2

8 

(78.91) 3H2O+Decompositio

n 

   At 

550 

12.0

8 

(12.21)
c 

≡CoO 
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4 [Ni(L)(H2O)4]Cl2.2H2O 70,138 30-

180 

6.16 (5.55) -2H2O 

  305,589 230-

100

0 

74.8

3 

(75.41) Decomposition 

   At 

100

0 

19.0

1 

(19.04)
c 

≡NiO+3C 

5 [Ni(L)(H2O)2(OH)(OAc)]2H2

O 

125 30-

170 

6.51 (6.54) -3H2O 

  300,371 225-

650 

79.9

9 

(80.26) Decomposition 

   At 

650 

13.5 (13.20)
c 

≡NiO 

 

*x; synthesis with acetone as solvent; y, synthesis with ethanol as solvent; C, final product percent 

Table 4: Thermal data of the complexes (1-5) 
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Figure 1; TG/DTG curve of the complexes (1-5) 

                                                                                                                                                                                                         

3.1.4.3. Nickel (II) Chelates 

TG curves of [Ni(L)(H2O)4]Cl2.2H2O (4) and [Ni(L)(H2O)2(OH)(OAc)]2H2O (5) complexes exhibit two stages of 

decomposition. The first stage dehydration within  the temperature range of 30-180°C with weight loss(Cal. % 

6.16 F. 5.55) and (Cal.% 6.51; F.6.54) related to the evolution of two and three hydrated water molecules, that 

associated with two DTG peaks at 70,138°C and one peak at 125°C, respectively. The second stage in the 

temperature range of 230-1000 and 200-650°C attribute to complete decomposition of complexes (4) and (5), 

(Cal. % 74.83 F. 75.41) and (Cal.% 79.99; F. 80.26), respectively. DTG curve for (4,5) complexes showed peaks at 

305, 589°C and 300, 371°C leaving NiO  for complexes (4,5) as a final product (Table 4). It is worth to note that 

for residue of complex (4), slight higher value percentage found indicating that the residue is contaminated 

with some carbon atoms (Fig1)[34, 39]. 

  

 

 

 

 

 

  

(1) 
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No M(II) X Y Z n 

(2) yCo  O2H Cl Cl - 

(3) Co O2H OH (OAC) O26H 

(4) Ni O2H O2H O2H O2.2H2Cl 

(5) Ni O2H OH (OAC) O23H 

 

Figure 2: suggested structure of the obtained complexes (1-5) 

 

Based on the above analytical, spectral, and thermal studies, it is confirmed that the synthesized Co(II) and Ni(II) 

complexes (2-5) have  an octahedral geometry, while Co(II)  complex (1) have tetrahedral geometry. The 

suggested structure of the obtained complexes are given in figure 2. 

.4. Antimicrobial Activity 

4.1. Antibacterial Activity 

The free ligand and its metal complexes were tested against bacterial species by measuring the bacteriostatic 

diameter. The results were listed in table 5 and Figure 3. The observed data summarized as follow: 

1) Generally, most tested complexes show more activity and the ligand do not have any activity against 

S.aureus and E.coli under identical experimental conditions. 

2) The complexes have different activities for both two concentrations 10 and 20 mg/mL with inhibition range 

of 8-14 mm against S.aureus and E.coli. 

3) All complexes possess high activity against S.aureus at higher concentration (20 mg/mL) more than at low 

concentration (10 mg/mL) except for complex (3) that have no activity with low concentration.  

4) For (10 mg/mL) concentration, the complexes (1,2) have more activity than that measured at (20 mg/mL) 

concentration against E.coli. 

5) All these activity values are compared with that of positive control of commercial, broad spectrum and the 

most available drug Ampicillin, 22 mm and 26 mm with 10 mg/mL and 20 mg/mL respectively. 

Antibacterial activity of metal complexes was affected by many factors, such as the chelate effect of the ligand, 

the nature of the donner atoms/metal ion/counter ions that neutralize the complex, the total charge on the 
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complex ion and the geometric structure of the complex. All these factors play important role in the increase of 

the lipophilicity of the central metal atom which increase the hydrophobic character and liposolubility of the 

complex that facilitate the permeation through the lipid layer of the bacterial membrane [34, 42]. Due to the 

complexity of biological system, it is difficult to estimate exact mechanism for such activities. The higher activity 

of complexes could be explained according to Tweedy and chelation theory, Chelation decreases the polarity of 

the metal ion due to partial sharing of positive charge with donner groups and delocalized electrons of chelate 

ring system formed during coordination [42-44]. 

4.2. Antifungal Activity 

Candida albicans was used as fungal strain by measuring the fungi static diameter with the free ligand and 

metal complexes. The result were listed in table 5 and figure4. 

1. Candida albicans was affected by the free ligand like other complexes (3,4,5) with inhibition rang of 8-14 

mm compared with the positive control drug used for both two concentration  Fluconazole ,which  gave 

inhibition values 30 and 26 mm at 10 and 20 mg/mL concentration,  respectively. 

2. Complexes (1) have no activity with both concentrations used. Complex (2) has no activity with the 

concentration of 20 mg/mL. It was clear that the fungal activity may be affected with the nature of each 

metal ion. 

3. The complexes have different activities for both two concentrations 10 and 20 mg/mL with inhibition range 

of 8-14 mm. 

A fact that can be explained by Tweedy’s chelation theory It is believed that other factors, such as liposolubility, 

dipole moment, conductivity are influenced by metal ion, geometry, number and type of metal ions, and counter 

ions. Furthermore, moieties, as carbonyl group present in these compounds, may be possible reasons for their 

remarkable antibacterial activities. The result may be explained due to the presence of chlorine ion in some 

complexes, which may be combined with membrane proteins and enzymes. The increase of antifungal activities 

may be due to formation of hypochlorous acid that decompose to HCl and O2 which destroy the cellular 

components and the microbes [34, 43]. Compounds with noticeable activity may be considered a start point for 

development of some new antimicrobial agents [44, 45]. 

 

No Compound Bacteria. Fungi. 

Staphylococcus aureus Escherichia coli Candida albicans 

10mg/mL 20mg/mL 10mg/mL 20mg/mL 10mg/mL 20mg/mL 

 Ampicillin 22 26 14 18 ---- ---- 

 Fluconazole ---- ---- ---- ---- 26 30 

 Ligand ---- ---- ---- ---- 9 10 

1 x [Co(L)Cl(OH)] 8 8 12 9 ---- ---- 

2 y ]2O)2)(H2[Co(L)(Cl 10 11 12 ---- 8 ---- 

3 O2(OH)(OAc)].6H2O)2[Co(L)(H ---- 14 11 14 11 10 

4 O2.2H2].Cl4O)2[Ni(L)(H 10 12 11 ---- 10 9 

5 O2(OH)(OAc)].2H2O)2[Ni(L)(H 13 12 ---- 8 11 14 

*x; synthesis ith acetone as solvent; y, synthesis with ethanol as solvent. 

Table 5: Antibacterial and antifungal activities of ligand and its complexes at concentration of (10, 20 mg/ mL). 
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Figure 3: Antibacterial activity for tested compounds. 

 

Figure 4: Antifungal activity for tested compounds. 

Conclusion 

Herein we report the synthesis and characterization of the new metal complexes of Co(II) and Ni(II). The obtained 

analytical and physiochemical information confirm composition and structure mode of the newly prepared 

compounds. The results of this work may be briefly summarized in the following points: 

1) The ligand behaved as bidentate one through nitrogen atom of amine. 

2) IR spectra, UV-Vis and magnetic moment indicated that the complexes are mononuclear, octahedral 

geometry except complex (1) adopted in tetrahedral geometry. 
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3) The molar conductance values in DMF showed non electrolytic nature for all metal complexes except complex 

(4) of nickel (II) chloride is 1:2 electrolyte. 

4) The ligand and its prepared complexes were invitro screened against Gram-positive and Gram-negative 

bacteria as Staphylococcus aureus and Escherichia coli respectively, and fungi as Candida albicans. The data 

showed that most prepared complexes revealed variable activities higher than the ligand towards the studied 

bacterial and fungal organisms. 

5) Compounds with noticeable activity may be considered a start point for development of some new 

antimicrobial and antifungal agents. 
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