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ABSTRACT  
 
 In situ synthesis is usually used in industrial plants. As an approach new series of Cu(II), Cd(II), Fe(III), 
Ni(II), Co(II), Zn(II) and Mn(II) of the 2-((2-(2,4-dinitrophenyl)hydrazono)methyl)phenol, HL, have been 
synthesized and characterized by elemental analysis, IR, UV and ESR spectra, magnetic susceptibility and 
molar conductivity measurements. The spectral data and magnetic measurements of the complexes indicate that, 
the geometries are either square planar or octahedral. The results indicated also that the complexes show more 
reactivity than the ligand. 
 
Key words: In Situ Synthesis, Metal Complexes, Schiff Base, Thermal Analysis, Biological Study. 
 
Introduction 
 
 2-Hydroxy Schiff base ligands and their complexes derived from the reaction of derivatives of 
salicylaldehyde with amines have been extensively studied in great details for their various crystallographic, 
structural and magnetic features. (Yildiz, Kilic et al. 1998, Sunatsuki, Motoda et al. 2002) Schiff bases 
constitute an important class of ligands, which have very rich and extensive chemistry, reviewed recently by 
Vigato and Tamburini. (Vigato and Tamburini 2004) Metal complexes of Schiff bases have found diverse 
applications in addition to interesting structural chemistry. Chelation causes drastic change in the biological 
properties of the ligands and also the metal moiety. It has been reported that chelation is the cause and cure of 
many diseases including cancer. A number of Schiff base complexes (Arion, Reisner et al. 2003, Drabent, 
Bialoska et al. 2004)have been tested for antibacterial activities and they have been found antibacterial (Kabeer, 
Baseer et al. 2001, More, Bhalvankar et al. 2001), antifungal (Singh and Dash 1988, More, Bhalvankar et al. 
2001), anticancer (Desai, Desai et al. 2001) and herbicidal(Samadhiya and Halve 2001) activities.We report in 
this article the in situ synthesis and characterization of the Cu(II), Cd(II), Fe(III), Ni(II), Co(II), Zn(II) and 
Mn(II) of the 2-((2-(2,4-dinitrophenyl)hydrazono)methyl)phenol. The coordination behavior of the Schiff base 
ligand towards metal ions was investigated via IR, UV, ESR as well as conductivity and magnetic moments 
measurements. The antibacterial and antifungal activities of the compounds showed that, metal complexes 
exhibited a greater inhibitory effect than the ligand. 
 
Materials:  
 
 All the reagents employed for the preparation of the ligand and its complexes were of the best grade 
available and used without further purification. 
 
Experimental: 
 
 The ligand and its metal complexes were analyzed for C, H, N, Cl and metal contents at the Microanalytical 
Laboratory, Faculty of Science, Cairo University, Egypt. Analytical and physical data of the ligand and its metal 
complexes are reported. IR spectra of the ligand and its metal complexes were measured using KBr discs with a 
Jasco FT/IR 300E Fourier transform infrared spectrophotometer covering the range 400-4000 cm-1 and in the 
500-100 cm-1 region using polyethylene-sandwiched Nujol mulls on a Perkin Elmer FT-IR 1650 
spectrophotometer. Electronic spectra of the ligand and its complexes were obtained in Nujol mulls using a 
Shimadzu UV–240 UV–Vis recording spectrophotometer. Magnetic susceptibilities were measured at 25oC by 
the Gouy method using mercuric tetrathiocyanatocobaltate (II) as the magnetic susceptibility standard. 



2902 
J. Appl. Sci. Res., 9(4): 2901-2908, 2013 

Diamagnetic corrections were estimated from Pascal’s constant. (Salama, Ahmed et al. 2006) The magnetic 

moments were calculated from the equation:µ χeff M
corr T. . .= 2 84 . Molar conductances were measured on a 

Tacussel type CD6NG conductivity bridge using 10-3M DMF solutions. ESR measurements of solid complexes 
at room temperature were made using a Varian E-109 spectrophotometer, with DPPH as a standard material. 
 
Synthesis of the ligand, HL: 
 
 Ethanol solution (10 mL) of 2-hydroxybenzaldehyde (0.50 g, 4.09 mmol) was added drop wise to an 
ethanol solution (40 mL) of (2,4-dinitrophenyl)hydrazine (0.81 g, 4.09 mmol) and stir for 2 h.The precipitate 
was then filtered off, washed with methanol and dried in a vacuum desiccator over P4O10 (0.87 g, 70 % yield). 
IR (KBr): ν(OH) 3288(s), ν(NH) 3190-3120, ν(C=N) 1622 (s), νas(NO) brood head 1277-1274(s), νs(NO) 1110 
m. Elemental analysis for C13H10N4O5 (302.24): calcd. C, 51.66; H, 3.33; N, 18.54; found C, 51.54; H, 3.40; N, 
18.61. 

 
Fig. 1: Preparation of the ligand H2L. 
 
Metal complexes: 
 
[LCuCl(H2O)]3H2O, complex 2:  
 
 Ethanol solution (10 mL) of 2-hydroxybenzaldehyde (0.30 g, 2.46 mmol) was added drop wise with stirring 
to ethanol solution (50 mL) of (2,4-dinitrophenyl)hydrazine (0.49g, 2.46 mmol). After 15 min a methanol 
solution (50 mL) of CuCl2.2H2O (0.42 g, 2.46 mmol) was drop wise added with stirring and efflux for 3 h. A 
few drops of trimethyl amine were added to allow precipitation then the volume of the solvent was reduced to 
40 mL. The precipitate was then filtered off, washed with methanol and dried in a vacuum desiccator over P4O10 
(0.95 g, 82% yield). Conductance Λm: 14 Ω-1cm2mol-1 UV (Nujolmul (nm)): λ = 549 and 617 nm. Magnetic 
moments: 1.96 B.M. ESR: g||2.23, g⊥2.044, g///A//209, G 5.46, giso2.11. IR (KBr): ν(H2O) 3460-3445(br), ν(NH) 
3192-3130, ν(C=N) 1613(s), νas(NO) brood head 1279-1275(s), νs(NO) 1110 m, ν(M-N) 445, ν(M-O) 540, ν 
(M-Cl) 365.TGA (found (Calc., temp.): 3 H2O 11.34 (11.45, 81oC), 1 H2O 3.95 (3.82, 124oC),1 Cl atom 7.65 
(7.51, 210 oC), CuO 16.97 (16.84, 520oC). Elemental analysis for C13H17ClCuN4O9 (472.29): calcd. C, 33.06; 
H, 3.63; Cl, 7.51; Cu, 13.45; N, 11.86; found C, 32.91; H, 3.70; Cl, 7.46; Cu, 13.33; N, 11.90. 
 
[LFeCl2(H2O)2]3H2O, complex 3:  
 
 Ethanol solution (10 mL) of 2-hydroxybenzaldehyde (0.50 g, 4.09 mmol) was added drop wise with stirring 
to ethanol solution (80 mL) of (2,4-dinitrophenyl)hydrazine (0.81 g, 4.09 mmol). After 15 min a methanol 
solution (90 mL) of FeCl3.6H2O (1.11 g, 4.09 mmol) was drop wise added with stirring and efflux for 2.5 h. A 
few drops of trimethyl amine were added to allow precipitation then the volume of the solvent was reduced to 
60 mL. The precipitate was then filtered off, washed with methanol and dried in a vacuum desiccator over P4O10 
(1.61 g, 73 % yield). Conductance Λm: 12 Ω-1cm2mol-1 UV (Nujolmul (nm)): λ = 532, 655 and 849. Magnetic 
moments: 5.92 B.M. IR (KBr): ν(H2O) 3465-3447(br), ν(NH) 3190-3140, ν(C=N) 1612 (s), νas(NO) brood 
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head 1278-1275 (s), νs(NO) 1111 m, ν(M-N) 470, ν(M-O) 535, ν (M-Cl) 372. TGA (found (Calc., temp.): 3 
H2O 10.14 (10.03, 78 oC), 2 H2O 6.52 (6.68, 128 oC), 2 Cl atom 13.24 (13.15, 214 oC), ½ Fe2O3 16.97 (16.84, 
605oC). Elemental analysis for C13H19Cl2FeN4O10 (518.06): calcd. C, 30.14; H, 3.70; Cl, 13.69; Fe, 10.78; N, 
10.81; found C, 30.02; H, 3.81; Cl, 13.57; Fe, 10.69; N, 10.97. 
 
[LCdCl(H2O)]4H2O, complex 4:  
 
 Ethanol solution (10 mL) of 2-hydroxybenzaldehyde (0.32 g, 2.62 mmol) was added drop wise with stirring 
to ethanol solution (50 mL) of (2,4-dinitrophenyl)hydrazine (0.51 g, 2.62 mmol). After 15 min a methanol 
solution (50 mL) of CdCl2 (0.48 g, 2.62 mmol) was drop wise added with stirring and efflux for 4 h. A few 
drops of trimethyl amine were added to allow precipitation then the volume of the solvent was reduced to 
40mL. The precipitate was then filtered off, washed with methanol and dried in a vacuum desiccator over P4O10 
(0.96 g, 68 % yield). Conductance Λm: 9 Ω-1cm2mol-1. IR (KBr): ν(H2O) 3460-3435(br), ν(NH) 3190-3135, 
ν(C=N) 1613 (s), νas(NO) brood head 1279-1272(s), νs(NO) 1111 m, ν(M-N) 455, ν(M-O) 568, ν (M-Cl) 382. 
TGA (found (Calc., temp.): 4 H2O 13.28 (13.37, 75 oC), 1 H2O 3.49 (3.34, 120 oC), 1 Cl atom 6.44 (6.58, 225 
oC), CdO 23.67 (23.82, 520oC). Elemental analysis for C13H19CdClN4O10 (539.17): calcd. C, 28.96; H, 3.55; Cl, 
6.58; N, 10.39; found C, 28.83; H, 3.67; Cl, 6.46;N, 10.51. 
 
[LNiCl(H2O)3]H2O, complex 5:  
 
 Ethanol solution (10 mL) of 2-hydroxybenzaldehyde (0.43 g, 3.52 mmol) was added drop wise with stirring 
to ethanol solution (70 mL) of (2,4-dinitrophenyl)hydrazine (0.70 g, 3.52 mmol). After 15 min a methanol 
solution (80 mL) of NiCl2.6H2O (0.84 g, 3.52 mmol) was drop wise added with stirring and efflux for 3 h. A 
few drops of trimethyl amine were added to allow precipitation then the volume of the solvent was reduced to 
35 mL. The precipitate was then filtered off, washed with methanol and dried in a vacuum desiccator over P4O10 
(1.25 g, 76 % yield). Conductance Λm: 10 Ω-1cm2mol-1. UV (Nujolmul (nm)): λ = 690 and 1010 nm. Magnetic 
moments: 3.17B.M.IR (KBr): ν(H2O) 3465-3427 (br), ν(NH) 3185-3140, ν(C=N) 1609 (s), νas(NO) brood head 
1279-1272 (s), νs(NO) 1111 m, ν(M-N) 440, ν(M-O) 570, ν (M-Cl) 387. TGA (found (Calc., temp.): 1 H2O 3.67 
(3.86, 84 oC), 3 H2O 11.70 (11.57, 125 oC), 1 Cl atom 7.46 (7.58, 220 oC), NiO 16.11 (15.98, 515oC). Elemental 
analysis for C13H17ClN4NiO9 (467.44): calcd. C, 33.40; H, 3.67; Cl, 7.58; N, 11.99; Ni, 12.56; found C, 33.27; 
H, 3.81; Cl, 7.51; N, 12.09; Ni, 12.46. 
 
[LCoCl(H2O)3].2H2O, complex 6:  
 
 Ethanol solution (10 mL) of 2-hydroxybenzaldehyde (0.37 g, 3.03 mmol) was added drop wise with stirring 
to ethanol solution (60 mL) of (2,4-dinitrophenyl)hydrazine (0.60 g, 3.03 mmol). After 15 min a methanol 
solution (70 mL) of CoCl2.6H2O (0.72 g, 3.03 mmol) was drop wise added with stirring and efflux for 5 h. A 
few drops of trimethyl amine were added to allow precipitation then the volume of the solvent was reduced to 
40mL. The precipitate was then filtered off, washed with methanol and dried in a vacuum desiccator over P4O10 
(0.99 g, 67 % yield). Conductance Λm: 15 Ω-1cm2mol-1. UV (Nujolmul (nm)): λ = 515 and 1140 nm. Magnetic 
moments: 4.80 B.M.  IR (KBr): ν(H2O) 3457-3435 (br), ν(NH) 3185-3140, ν(C=N) 1611 (s), νas(NO) brood 
head 1278-1273 (s), νs(NO) 1112 m, ν(M-N) 457, ν(M-O) 572, ν (M-Cl) 390. TGA (found (Calc., temp.): 2 
H2O 7.54 (7.42, 79 oC), 3 H2O 11.00 (11.13, 128 oC), 1 Cl atom 7.48 (7.30, 215 oC), ½ Co2O3 17.19 (17.07, 
595oC). Elemental analysis for C13H19ClCoN4O10 (485.70): calcd. C, 32.15; H, 3.94; Cl, 7.30; Co, 12.13; N, 
11.54; found C, 32.04; H, 4.11; Cl, 7.19; Co, 12.02; N, 11.68. 
 
[LZnCl(H2O)].5H2O, complex 7:  
 
 Ethanol solution (10 mL) of 2-hydroxybenzaldehyde (0.50 g, 4.09 mmol) was added drop wise with stirring 
to ethanol solution (80 mL) of (2,4-dinitrophenyl)hydrazine (0.81 g, 4.09 mmol). After 15 min a methanol 
solution (65 mL) of ZnCl2 (0.56 g, 4.09 mmol) was drop wise added with stirring and efflux for 6 h. A few 
drops of trimethyl amine were added to allow precipitation then the volume of the solvent was reduced to 
50mL. The precipitate was then filtered off, washed with methanol and dried in a vacuum desiccator over P4O10 
(1.27 g, 61 % yield). Conductance Λm: 8Ω-1cm2mol-1. IR (KBr): ν(H2O) 3462-3425 (br), ν(NH) 3180-3135, 
ν(C=N) 1609(s), νas(NO) brood head 1279-1272(s), νs(NO) 1110 m, ν(M-N) 480,ν(M-O) 547, ν (M-Cl) 378. 
TGA (found (Calc., temp.): 5 H2O 17.74 (17.66, 82 oC), 1 H2O 3.39 (3.53, 125 oC), 1 Cl atom 7.08 (6.95, 215 
oC), ZnO 15.83 (15.95, 510oC).  Elemental analysis for C13H21ClN4O11Zn (510.16): calcd. C, 30.61; H, 4.15; Cl, 
6.95; N, 10.98; Zn, 12.82; found C, 30.47; H, 4.26; Cl, 6.86; N, 11.11; Zn, 12.69. 
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[LMnCl(H2O)3]4H2O, complex 8:  
 
 Ethanol solution (10 mL) of 2-hydroxybenzaldehyde (0.30 g, 2.46 mmol) was added drop wise with stirring 
to ethanol solution (50 mL) of (2,4-dinitrophenyl)hydrazine (0.49 g, 2.46 mmol). After 15 min a methanol 
solution (50 mL) of MnCl2.4H2O (0.49 g, 2.46 mmol) was drop wise added with stirring and efflux for 4 h. A 
few drops of trimethyl amine were added to allow precipitation then the volume of the solvent was reduced to 
45 mL. The precipitate was then filtered off, washed with methanol and dried in a vacuum desiccator over P4O10 
(0.93 g, 73 % yield). Conductance Λm: 10 Ω cm2mol-1. UV/vis (Nujolmul (nm)): λ = 558. Magnetic moments: 
4.97 B.M. IR (KBr): ν(H2O) 3465-3430 (br), ν(NH) 3185-3135, ν(C=N) 1608 (s), νas(NO) brood head 1278-
1272 (s), νs(NO) 1110 m, ν(M-N) 458, ν(M-O) 575, ν (M-Cl) 398. TGA (found (Calc., temp.): 4 H2O 14.05 
(13.92, 87oC), 3 H2O 10.28 (10.44, 121oC), 1 Cl atom 7.00 (6.85, 225oC), ½ Mn2O3 15.30 (15.25, 600oC). 
Elemental analysis for C13H23ClMnN4O12 (517.73): calcd. C, 30.16; H, 4.48; Cl, 6.85; Mn, 10.61; N, 10.82; 
found C, 30.2; H, 4.57; Cl, 6.80; Mn, 10.54; N, 10.99. 
 
In-vitro Antibacterial and Antifungal Activities: 
 
 The investigation of the biological activities of the newly synthesized Schiff base ligands, there metal 
complexes and their corresponding metal salts were carried out in the Botany Department Lab. of microbiology, 
Faculty of Science, El-Menoufia University. The antibacterial and antifungal activities were investigated by 
disc diffusion method.  The antibacterial activities were done using Escherichia coli and Aspergillusnigerat 
2000 ppm concentrations in DMSO. DMSO poured disc was used as negative control. The bacteria were 
subcultured in nutrient agar medium which was prepared using (g.L-1 distilled water) NaCl (5 g), peptone (5 g), 
beef extract (3 g), agar (20 g).  The fungus was subcultured in Dox´s medium which was prepared using (g.L-1 

distilled water)  yeast extract (1g), sucrose (30 g),  NaNO3, agar (20 g),  KCl (0.5 g), KH2PO4 (1 g), 
MgSO4.7H2O (0.5 g) and trace of FeCl3 .6H2O. These mediums were then sterilized by autoclaving at 120 0C 
for 15 min. After cooling to 45 0C the medium was poured into 90 mm diameter Petri dishes and incubated at 37 
0C or 28 0C, respectively. After few hours, Petri dishes were stored at 4 0C. Microorganisms were spread over 
each dish by using sterile bent Loop rod. The test is carried out by placing filter paper disks with a known 
concentration of the compounds on the surface of agar plates inoculated with a test organism. Standard 
antibacterial drug (tetracycline), antifungal drug (Amphotericin B) and solution of metal salts were also 
screened under similar conditions for comparison. The Petri dishes were incubated for 48 h. at 37 or 28ºC, 
respectively. The zone of inhibition was measured in millimeters carefully. All determinations were made in 
duplicated manner for each of the compounds. An average of the two independent readings for each compound 
was record. 
 
Results and Discussion 
 
 The analytical and physical data, spectral data are compatible with the suggested structures. The complexes 
are colored, stable in air and insoluble in H2O, ethanol and non-polar solvents such as benzene. However, they 
dissolve in polar solvents such as DMF and DMSO. All the complexes are non-electrolytes.  
 
Infrared spectra: 
 
 IR spectra of the complexes were recorded to confirm their structures. The assignments of the characteristic 
vibrational frequencies of the complexes were made by comparison with the vibrational frequencies of the free 
ligand. The ligand behaved as monobasic bidentate ligand coordinating through the imine nitrogen and the 
phenolic oxygen. In all complexes the signals of the imine groups was shifted to lower wave number 
accompanied by a decrease in its intensity, indicating it is involved in complex formation (Cescon and Day 
1962, Naresh Kumar and Ramesh 2005, Balasubramanian, Parameswari et al. 2006, Yin and Chen 2006)but the 
signals due to nitro and amino groups almost retained its original position indicating they are not involved in 
complex formation.(Gakias, Rix et al. 2006)In all complexes the band due to hydroxyl group disappeared 
indicating the deprotonation of the ligand prior to coordination throughphenolic oxygen.(Mohamed, Omar et al. 
2005, Shauib, Elassar et al. 2006). The new signals in the 480-440 and 575-535 cm-1 ranges may assigned to 
ν(M-N) and ν(M-O) respectively. (Cescon and Day 1962, Fernandez-G., Tepal-Sanchez et al. 2006, Majumder, 
Rosair et al. 2006)The spectra of all complexes showed weak intensity ν(M-Cl) bands in the 398-365 cm-1 range 
indicating terminal Chloro ligands(Ferrari, Fara et al. 1991). 
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Molar conductivity: 
 
 The molar-conductance of all metal complexes are in the 8-15 Ω-1 cm2 mol-1 range, indicating their non-
electrolytic nature. (Golcu, Tumer et al. 2005). 
 
Electronic spectra: 
 
 Cu(II) complex showed two bands at 549 and 617 nm, which can be assigned to the 2B1g→2B2g and 
2B1g→2Eg transitions, respectively indicating that the copper(II) have tetragonal distorted octahedral geometry. 
(Mohamed and El-Wahab2005, Mohamed, Omar et al. 2005) The magnetic moment is 1.96 B.M., which falls 
within the range normally observed for octahedral copper complexes. (Mohamed, Omar et al. 2005) Three 
peaks observed at 849, 655 and 532 nm in the spectra of iron complex are due to 6A1g→4T1g(G), 6A1g→4T2g(G), 
6A1g→4A1g(G) transitions, respectively, suggesting its octahedral nature. (Mohamed, Omar et al. 2005) The 
magnetic moment of the iron complex is 5.92 BM which is closer to the spin only value indicating an octahedral 
structure for the complex. Complex 5 shows d–d transitions at 1010 and 690 nm assigned to 3A2g(F)→ 3T2g(F) 
(υ1) and 3A2g(F) → 3T1g(F) (υ2) spin allowed electronic transitions, which are characteristic of Ni2+ in an 
octahedral configuration. (Mohamed, Omar et al. 2005, Mohameda and El-Wahab 2005, Kumar and John 
2006)The electronic spectra of cobalt(II) complex has spectral typical of an octahedral system showing two 
bands at 515 and 1140 nm which can be assigned to the transitions 4T1g(F)→4T1g(P) and 4T1g(F)→4T2g(F), 
respectively, in an octahedral geometry. (Sengupta, Pandey et al. Lu, Zhang et al. 2005, Sarkar, Ray et al. 2006) 
The magnetic moments values (µeff) found to be 4.80 B. M., which lie in the range reported for high spin (S = 
3/2) octahedral cobalt(II) complexes. (Zhao, Niel et al. 2004, Alam, Nethaji et al. 2005) The Mn(II) complexes 
show broad bands near 558 nm, that is attributed to 6A1g→4T1g(G) transition in octahedral structures. (A.B.P. 
Lever , Mostafa, Bekheit et al. 2000) The magnetic moment value of 4.97 B.M. indicates a high-spin 3d5 
system. (A.B.P. Lever) 
 
ESR: 
 
 The X-band ESR spectra of the complex provide further insight into the environment around the metal 
centers. The ESR spectrum of the solid copper(II) complex at room temperature showed the g values: g|| = 2.23 
and g⊥  = 2.044. These complex showed an axial shape with g||> g⊥,characteristic of complexes with 2B1(dx2−y2) 
ground state. The average g values were calculated according to the equation gav = 1/3[g|| +2g⊥] (2.11). The 
complex exhibits g||< 2.3, suggesting covalent characters of the copper–ligand bonding in this complex. The 
parameter G= (g||- 2.0023)/(g⊥ -2.0023) shows the possibility of exchange interaction in the Cu(II) complex. 
The G values for the copper complex (G > 4) indicate that there is no direct copper–copper interaction in the 
solid state. (Shauib, Elassar et al. 2006) The g||/A|| is taken as an indication for the stereochemistry of the 
copper(II) complexes. Addison (Labisbal, Rodriguez et al. 2006) has suggested that this ratio may be an 
empirical indication of the tetrahedral distortion of the square planar geometry. The values lower than 135 cm 
are observed for square planar structures and those higher than 150 cm-1 for tetragonal distorted complexes. The 
value of g||/A|| for the copper complex lies above 150 incanting tetragonal distorted complex.  
 
Thermal Analysis of Metal Complexes: 
 
 The thermo-gravimetric analysis (TG) was measured in the temperature 20–800 ◦C range. The results were 
in good agreement with the proposed structures, figure 2. All complexes showed the same pattern of losing 
lattice water in then coordinated water followed by the removal of chlorine atom/s then the organic constituents 
of the complexes start to decompose, finally leaving the metal oxides. 
 
Antibacterial and Antifungal Screening: 
 
 The results of biological activity tested for the ligand and its complexes are given in figures 3, 4. Diameter 
of inhibition zone (mm) including the disc diameter was measured for each treatment. The overall results 
indicated that Ni(II) and Zn(II) complexes exhibited the maximum antibacterial and antifungal activities. The 
results indicate that the complexes show more activity than the ligands. This would suggest that the chelation 
could facilitate the ability of a complex to cross a cell membrane and can be explained by Tweedy's chelation 
theory. (N., I.J. et al. 1998) Chelation considerably reduces the polarity of the metal ion mainly because of 
partial sharing of its positive charge with the donor groups and possible electron delocalization over the whole 
chelate ring. Such chelation could also enhance the lipophilic character of the central metal atom, which 
subsequently favors its permeation through the lipid layer of the cell membrane. (M., D. et al. 2007). 
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Fig. 2: The proposed structures of metal complexes of the ligand H2L. 
 
 

 
 
Fig. 3: Antibacterial activity of the ligand and its metal complexes against gram-negative bacterium (E. coli). 
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Fig. 4: Antifungal activity of the ligand and its metal complexes against Fungus (Aspergillusniger). 
 
Conclusion: 
 
 The ligand was synthetized to compare its spectrum analysis to that of its metal complexes for their 
characterization. The spectral data and magnetic measurements of the complexes indicate that, the ligand 
behaved as monobasic bidentate ligand and the geometries are either square planar or octahedral. The ligand 
and its metal complexes have been synthesized and identified by elemental analyses, molar conductivities, and 
spectral (UV, IR) and magnetic moment measurements techniques. Conductance measurements suggest the 
non-electrolytic nature for all the metal complexes. The overall results indicated that Ni(II) and Zn(II) 
complexes exhibited the maximum antibacterial and antifungal activities. The results indicate that the 
complexes show more activity than the ligand. 
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