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Abstract 

Anti-brain cancer activity was studied by treated it with new bidentate Schiff base ligand and its metal 

ion complexes. The ligand 2-(((Z)-1-(4-(((E)-4-(dimethyl amino) benzylidene) amino) phenyl) ethylidene) 

amino) phenol and its metal ion complexes have been characterized by using FT-IR, UV. visable, 1H-

NMR,13C-NMR, mass spectroscopy, thermal analysis, (CHN) analysis, atomic absorption, magnetic 

susceptibility and molar conductivity. The octahedral geometry was suggested for all the synthesized 

complexes with the bidentate ligand in (1:2) mole ratio of metal: ligand. The M (II) complexes were having 

neutral nature while the Fe(III) was an electrical according to the magnetic susceptibility. Copper ion 

complex has been shown a good anti-brain cancer activity than other complexes and the ligand.  

Keywords: Schiff base, Anti-brain cancer, Metal ion complexes, Bidentate ligand.    

Introduction 

Antitumor chemotherapeutic agents, such as 

compound derivatives from 4-

aminoacetophenon [1-3] have a good toxicity 

toward cancer cell and make it dysfunctional. 

Effective antitumor strategies require a 

selective response between normal and tumor 

tissue (i.e., therapeutic index). Replication 

component on colytic viruses have important 

factors contributing to the therapeutic index 

by differential destruction of tumor cells with 

low toxicity to normal cells[4]. Combination 

strategies involve attacking tumor cells 

through different mechanisms of action, 

which can prevent tumor cells from having 

the time to develop resistance to treatment[5].  

It is also used in drug screening development 

and large scale manufacturing of biological 

compounds (e.g., vaccines, therapeutic 

proteins). The major advantage of using cell 

culture for any of the these applications is the 

consistency and reproducibility of results that 

can be obtained from using a batch of clonal 

cells[6]. Schiff bases which are effective as 

coordinating ligands and widely used in 

coordinating chemistry because of the relative 

easiness of preparation, synthetic flexibility 

and the special property of C=N group, Schiff 

bases are generally excellent chelating 

agents, especially when a functional group 

like –OH or –SH is present close to the 

azomethine group so as to form a five or six 

membered ring with the metal ion.  Several 

studies showed that the presence of a lone 

pair of electrons in a sp2 hybridised orbital of 

nitrogen atom of the azomethine group is 

considerable of chemical and biological 

importance[7, 8]. Schiff bases and their metal 

ion complexes have a wide range of 

application in many fields such as anticancer 

activity[9], antitumor[10], cytotoxicity activity 

[11, 12], dyes [13], anti-HIV activity [14], 

anticonvulsant [15], anti-corrosion activity 

[16], antiviral activity[17] and  also as a 

catalyst[18]. 

Apparatus  

Fourier transform infrared (FT-IR) spectra 

were recorded by SHIMADZU 8400s 

ultraviolet-visible (UV-Vis) spectra for all the 

studied compound has been recorded on the 

SHIMADZU 1800. 1H and 13C nuclear 

magnetic resonance (NMR) spectra were 

measured by a BRUKER AV 400 Avance- III 

(400 MHz and 100 MHz). The metal content 

was determined by using (GBC Avanta Ver. 

1.33). The atomic absorption analysis was 

used to determine the metal contents by Nova 

350 spectrophotometer.  

http://www.jgpt.co.in/
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The percentage of carbon, hydrogen and 

nitrogen (CHN elemental analysis) were 

carried out by CHN recorded on a Euro EA 

Elemental Analyzer (Euro EA 3000/Italy). 

The melting points for all compounds have 

been carrying out by Gallenkamp melting 

point apparatus. The molar conductivity for 

metal ion complexes was carrying out in 

ethanol (10−3 M) which was determined in 

WTW conduct meter.  

The magnetic susceptibility of the studied 

complexes was performed at room 

temperature by auto magnetic susceptibility 

balance model Sherwood Scientific. The mass 

spectra were recorded by using LC-MS 

(Perkin–Elmer, USA/Flexer SQ 300 M). 

Thermal analysis of the synthesized 

complexes and ligand were performed using 

(SHIMADZU 60-H Thermal Analyser) and 

Perkin Elmer STA6000thermal analyser.   

Reagents, Chemicals and Supplements  

Chemicals and reagents used in this work 

were of inorganic and bio application grade. 

The Chemicals (Organic, Inorganic, and 

Solvents) 

The chemicals used included 4-

aminoacetophenone (alpha Acer), 2-amino 

phenol (merch), 4-N, N-Dimethyleamino 

benzaldehyde (Fluka), MnCl2.4H2O (Fluka), 

FeCl3.6H2O (Fluka), CoCl2.6H2O (Fluka), 

NiCl2.4H2O (Fluka) and CuCl2.2H2O (BDH). 

The organic solvents which were used 

included ethanol 95% (BDH), DMSO (CDH), 

glacial acetic acid (BDH) and Petroleum ether 

(30–60°C) (Fluka). 

Synthesis the ligand 

The preparation of 4-N,N-

Dimethyleaminobenzylidene-4-amino ace to -

phenone was carried out by refluxing an 

ethanolic solution (25 mL) of 4-

aminoacetophenone (1 mmol, 0.135 gm) 

containing (2-3) drops of glacial acetic acid 

with an ethanolic solution (25 mL) of 4-N,N-

Dimethyleamino benzaldehyde  (1 mmol, 0.12 

gm) for 8 hrs and then allowed to cool 

overnight at room temperature.  

The yellow colored product was collected, 

washed thoroughly with ethanol and dried in 

air. Yield=0.1 gm (65%). An ethanolic solution 

of 4-N, N-Dimethyleaminobenzylidene -4-

amino acetophenone (25 mL) of the (1 mmol, 

0.266 gm) and an ethanolic solution (25 mL) 

of 2-aminophenol (1 mmol, 0.1gm) were mixed 

and refluxed for 8 hrs and allowed to cool 

over-night at room temperature. The product 

was filtered, washed successfully with water, 

ethanol and dried in air. Yield=0.28g (81%) 

Scheme (1). 

 

Scheme 1: Synthesis of the ligand 



Hayder Muneam A.M. et. al. | Journal of Global Pharma Technology|2019| Vol. 11| Issue 03 (Suppl.) |183-198 

©2009-2019, JGPT. All Rights Reserved                                                                                                                                        185 
                                                                                                                             

Synthesis of Complexes 

The complexes had been synthesis by 

dissolving of (2mmole, 0.715 gm) of the ligand 

in (15mL) absolute ethanol and mixing with 

(10 ml, 1mmole)  of hot absolute ethanol 

solution of chloride metals salts of Mn(II), 

Fe(III), Co(II), Ni(II) and Cu(II) each one of 

them separately have been added and left 

them under reflux for 3 hrs, after that allow 

to cool and added 10mL diethyl ether to 

precipitate the solid complexes. The crystals 

were filtered, washed with cold water, ethanol 

and dried it, then recrystallized with ethanol. 

Anticancer Activity 

Maintenance of Cell Cultures 

Cell lines were obtained from the Iraq biotech 

Cell Bank Unit and maintained in RPMI-1640 

supplemented with 10% Fetal bovine, 100 

units/ mL penicillin, and 100 µg/mL 

streptomycin. Cells were passaged using 

Trypsin-EDTA reseeded at 50% confluence 

twice a week, and incubated at 37 °C[19]. 

Cytotoxicity Assays 

Cytotoxic effect is depends on the enzymetic 

phenomenon of MTT and gives information 

about direct relationship between an 

absorbance and the viable cell. The MTT cell 

viability assay has been done by using 96-well 

plates. Cell lines were seeded at (1 × 104cells / 

well). After 24 hr. at 37oC and 5% CO2, Stock 

solution of the ligand and its metal ion 

complexes have been prepared and diluted to 

desired concentrations (6.125 µM, 12.5 µM, 25 

µM, 50µM and 100 µM) in culture medium. 

Cells were treated with synthesized 

compounds.  

Cell viability has been  measured after 72 hr 

of treatment by removing the medium, adding 

28 µL of 2 mg/mL solution of MTT (and 

incubating the cells for 2.5 h at 37 °C) until 

the formazan blue crystal developed .After 

removing the MTT solution, the crystals 

remaining in the wells were solubilized by 

adding of 130 µL of DMSO at 37 °C 

incubation for 15 min with shaking[20]. The 

absorbance has been recorded at 492 nm by 

using a microplate reader, the assay was 

performed triplicate. The inhibition rate of 

cell growth (the percentage of cytotoxicity) 

was calculated as the following equation:- 

 

Cytotoxicity = A-B/A *100 
 

Where A and B are the optical density of 

control and the optical density of test. 

Results and Discussion 

Physical Properties and Elemental 

Analysis 

The data of atomic absorption, CHN and chloride 

analysis as well as the physical properties of the 

ligand and its metal ion complexes are show in 

Table (1). The molecular formulae of the studied 

compounds were suggested depending on CHN, 

chloride content, atomic absorption analysis, 

spectral data and conductivity measurements. 

 

Table 1:  Physical properties and analytical data for the ligand and its metal ion complexes 

symbol color m.p 

°C 

Yield 

% 

M.Wt 

g.mol-1 

Micro Elemental  Analysis 

Found (calc.) 

Metal 

content 

% Found 

(calc.) 

Chloride 

content % 

Found 

(calc.) 

C% H% N%  

L Yellow 120-123 60 357.46 25.90 

(77.28) 

2.05 

(6.49) 

15.90 

(11.76) 

---- ---- 

C1 Brown 155-158 65 840.75 65.30 

(65.72) 

5.97 

(5.52) 

10.51 

(10.00) 

6.89 

(6.53) 

8.89 

(8.43) 

C2 Brown 142-144 75 841.66 65.20 

(65.64) 

5.60 

(5.51) 

10.29 

(9.99) 

6.48 

(6.64) 

8.38 

(8.42) 

C3 Dark 

brown 

148-151 66 898.79 61.70 

(61.47) 

5.95 

(5.83) 

9.81 

(9.35) 

6.62 

(6.56) 

7.20 

(7.89) 

C4 Yellow 200/dec. 71 844.51 65.69 

(65.42) 

5.60 

(5.49) 

9.46 

(9.95) 

6.89 

(6.95) 

8.78 

(8.40) 

C5 Back 50 75 921.42 59.69 

(59.96) 

7.30 

(5.91) 

9.61 

(9.12) 

7.20 

(6.90) 

7.88 

(7.69) 
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FT-IR Spectra of ligand and their Metal 

ion Complexes 

The FT-IR spectrum of  the ligand (L) shows 

broad absorption bands at (2292 to 3483) cm-1 

week absorption for phenolic group, in some 

complexes the water entered in lattice or 

coordinated with the  metal ion and exhibited 

broad band (3100-3500) cm-1[21].  υ (C=N) 

imine group was appeared as sharp band at 

(1535) cm-1 [22, 23], while υ (C-N) exhibited 

as a  medium band   at (1373) cm-1, υ (C-O) 

exhibited absorption band at (1245) cm-1[24]. 

The shift of υ (C-O) and υ (C=N) imine in 

their positions and change the shape or 

intensity of band compared with the ligand 

(L) attributable to the coordination of this 

ligand with the metal ions and gave an 

indication that the complexes were formed, 

(1587) cm-1 with a sharp strong intensity 

attributable to the stretching bands of υ 

(C=C) aromatic and (2918) cm-1 week 

absorption  band for H-aliphatic [25]. The 

range (200-600)  cm-1 appeared stretching 

band for υ (M-O), υ (M-N) [26] and υ (M-

Cl)[27] in complexes. FT-IR spectra of the 

ligand (L) and its complexes were shown in 

Table (2) and in Figures (1-6).  
 

Table 2:  FT-IR data of the functional groups of the ligand and its metal ion complexes 

Functional 

group υ cm-1 

(O-H),  (H2O) 

υ cm-1 

(C-O) 

υ cm-1 

(C=N), 

(C-N)  υ cm-1 

(M-N) 

υ cm-1 

(M-O) 

υ cm-1 

(M-Cl) 

υ cm-1 

L 2292-3483 1245 1535, 

1373 

---- ---- ---- 

C1 3205-3600 1274 1539, 

1365 

440 364.52 337.52 

C2 3300-3600 1278 1546, 

1365 

420 362.59 297.02 

C3 3100-3600 1257 1527, 

1369 

410 318.23 281.59 

C4 3200-3600 1261 1548, 

1369 

437.81 420 325.95 

C5 3350-3550 1240 1544, 

1365 

480.24 420 312.45 

 

 Figure 1: FT-IR spectrum of the ligand 

 

Figure 2: FT-IR spectrum of C1 



Hayder Muneam A.M. et. al. | Journal of Global Pharma Technology|2019| Vol. 11| Issue 03 (Suppl.) |183-198 

©2009-2019, JGPT. All Rights Reserved                                                                                                                                        187 
                                                                                                                             

 
Figure 3: FT-IR spectrum of C2 

 

 
Figure 4: FT-IR spectrum of C3 

 

 
Figure 5: FT-IR spectrum of C4 

 

 
Figure 6: FT-IR spectrum of C5 
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1H-NMR and 13C-NMR Spectra of the 
ligand 

The 1H-NMR spectrum of the ligand in 

DMSO-d6 is shown in Figure (6). Chemical 

shifts of methyl protons were observed as a 

single peak around 2.08) ppm.  The peak 

around 2.5) ppm was attributed to 

DMSO[28]. A multiplets peaks were observed 

around 6.58-7.64) ppm assigned to 

aromatic protons[29, 30]. Chemical shifts of 

the OH proton appeared around 11.99) 

ppm[31, 32]. Chemical shift of imines proton 

were observed at  (8.33- 8.83)[33-35]. The 
13C-NMR spectrum of the ligand in DMSO is 

shown in Figure (7). The spectrum showed a 

signal at  (24.42) ppm which was assigned 

to methyl group. The peaks observed at  

(112.12-133.79) ppm were attributed to 

aromatic carbons[36, 37]. The azomethine 

carbon atom showed a peak at  (143.77-

156.56) ppm[38, 39]. Carbon atom of phenyl 

group exhibited a peak at  (156.21) ppm. 

 

  
Figure 7: 1H-NMR spectrum of the ligand 

 

 
Figure 8:13C-NMR spectrum of the ligand 
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Electronic Spectra (UV-Visible) 

The electronic spectrum of the ligand  was 

shown three  main bands appeared at 

(404nm, 24752 cm-1) due to intraligand 

charge transfer, (331nm, 30211 cm-1) for (n-

π*) transition and (260nm,  38461 cm-1) for 

(π- π*)[40]. Electronic spectrum of the 

complex (C1) exhibited  three main bands 

observed at (419 nm,  23866 cm-1) for 

LMCT,(335 nm, 29850 cm-1) and (234 nm, 

42735 cm-1) bands may be assigned to the 

transitions of intra ligand charge transfer[41, 

42]. The electronic spectrum of the complex 

(C2) has been shown four bands observed at 

(436 nm, 22935 cm-1) due to (6A1g → 4T2g(G)) 

and (415nm,  24096 cm-1) for (6A1g → 4Eg). 

(339nm, 29498 cm-1) for LMCT and (236 nm, 

42372 cm-1) bands may be assigned to the 

transitions of intra ligand charge transfer[43, 

44].  

The spectrum of the complex (C3) was 

displayed four bands observed at (680 nm, 

14705 cm-1) assigned to the transitions of 

(4T1g → 4T1g(P)). At (430 nm , 23255 cm-1) due 

to MLCT and  (339 nm, 29498 cm-1), (236 nm, 

42372cm-1) bands may be assigned to the 

transitions of intra ligand charge 

transfer[45]. Electronic spectrum of the 

complex( C4) exhibited  five bands observed 

at (1062 nm,  9416 cm-1) due to (3A2g(F) → 
3T2g(F)) and (662 nm, 15105 cm-1) for (3A2g(F) 

→ 3T1g(F)) and (401 nm, 24937 cm-1) band 

assigned to the transitions of MLCT. (329nm, 

30395 cm-1) and (229nm, 43668 cm-1) bands 

may be assigned to the transitions of intra 

ligand charge transfer[46].  

The electronic spectrum of the complex (C5) 

has been shown five  bands observed at (947 

nm, 10559 cm-1) due to (2B1g → 2A1g),  (680 

nm,  14705 cm-1) for (2B1g → 2B2g) and at (495 

nm,  20202 cm-1) for (2B1g → 2Eg).The bands 

appeared at (432 nm,  23148 cm-1) for MLCT  

and (345 nm,  28985 cm-1) assigned for intra 

ligand charge transfer[47, 48]. 

Thermal Analysis of the Ligand and its 

Metal ion Complexes 

Thermal analysis (TGA-DTA) of  the 

synthesized ligand and its metal ion 

complexes have been carried out under 

nitrogen gas with heating range (25-800) °C 

and ramp rate of heating (10ºC/min). The 

thermal analysis was suggested the 

structures of the ligand and its complexes.  

The thermal decomposition data for the 

ligand and its metal ion complexes were 

shown in Table (3) and their thermographs 

were given in Figures (9-13) respectively. The 

following results were obtained: The first 

stage which took place at temperature range 

of (25-180) °C include leaving of water 

molecules (lattice water) or any lattice 

molecules such as ethanol in addition of some 

fragments[49].  

The next stages include the decompose of 

organic part of the ligand and its complexes 

may occurs in one or more steps [50]. The 

final stages involved the residual fragments 

of the ligand and the metal ion still 

coordinated to the remaining part of the 

ligand[51]. The average percentages of 

fragments were exhibited a good agreement 

between calculated and suggested values in 

addition of compatibility with elemental 

analyses. 

 

Table 3: Thermal decomposition data of the ligand and its metal ions complexes 

Mass loss% 
 

Suggested 

Formula of loss 

Temp. rang 

of the 

Decompositi

on C° 

Step Molecular formula Comp

. 

Found Cal. 

79.46 

20.53 

 

79.65 

20.34 

C21H18N2O 

Residue (Br) 

200-800 

> 800 

1 
 

C21H17BrN2O 

393.28 

L 

3.07 

28.52 

20.24 

11.97 

36.20 

3.79 

28.36 

20.87 

12.54 

35.62 

2H2O 

2Cl,CH3,BrC6H4CHN 

CH3,BrC6H4CHN 

C6H4CN,OH 

Residue 

(C6H4MNC6H4CNCC6H4OH) 

25-195 

195-360 

360-495 

495-790 

> 790 

1 

2 

3 

4 

[Mn(L)2Cl2].2H2O 

948.44 

 

C1 

32.92 

38.72 

28.36 

34.04 

39.17 

26.72 

2(BrC6H4) 

2Cl,2(CHNC6H4CCH3N) 

Residue(Co(C6H4OH)2 

175-256 

256-700 

> 700 

1 

2 

 

[Co(L)2Cl2] 

916.40 

C3 

15.12 

12.12 

72.75 

14.47 

11.13 

74.34 

2Cl,4H2O 

Br,2CH3 

Residue 

(Ni(C6H4CHNC6H4CNC6H4OH)2B

r) 

25-248 

248-354 

> 354 

1 

2 

 

[Ni(L)2Cl2].4H2O 

988.22 

C4 
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4.93 

28.09 

28.34 

38.70 

 

5.33 

28.31 

28.63 

37.77 

 

CH3, 2H2O 

BrC6H4CHNC6H4C 

CH3,BrC6H4CHNC6H4 

Residue 

(CNC6H4OHCuNC6H4OH,2Cl) 

 

25-155 

155-145 

145-790 

> 790 

1 

2 

3 

 

[Cu(L)2Cl2].2H2O 

957.04 

C5 

 

Figure 9: Thermogram of the ligand 

 

Figure 10: Thermogram of C1 
 

 
Figure 11: Thermogram of C 

 

 
Figure 12: Thermogram of C4 
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Figure 13: Thermogram of C5 

 

Mass Spectroscopy 

Mass spectrometry has been used to 

investigate the molecular ion[52]. The ligand 

has been identified by mass spectrum and 

compared with the suggested  molecular  

weight that obtained from TGA-DTA and 

CHN techniques and shown a good 

computability with the mass spectrum and 

shown a molecular ion at m/z =357.46 as 

shown in Figure (14). 

 

 
Figure 14: Mass spectra of the ligand 

 

Molar Conductance and Magnetic 

Susceptibility Mesuerments 

The molar conductance values of the 

complexes carried out in ethanol as a solvent 

at room temperature [53] and the results 

which are given in Table (4). The magnetic 

susceptibility measurements were 

contributed to determine the suggested 

structures of the complexes. These 

measurements were provided important 

information about the ligand field of 

complexes and also give information about 

the number of unpaired electrons. The 

effective magnetic spin of the complexes have 

been measured by using only a spin magnetic 

moment[54, 55].  

 

Table 4: Molar condactance values  and the values of magnetic moment of   the synthesized metal ion complexes 

Compound Molar Cond. 

S.cm2 moL-1 

 

μeff. (B.M) 

Cal. Found 

C1 22.16 5.91 6.04 

C2 45.32 6.92 7.21 

C3 11.88 3.87 3.90 

C4 14.6 2.82 2.89 

C5 7.04 1.73 1.89 

 

The Nomenclature and Suggested 

Structures of the Complexes 

The suggested structures of the synthesized 

complexes have been investigated and 

confirmed by using infrared (FTIR), 

elemental analysis (CHN), UV-Visible 

spectroscopy, 1H-NMR, 13C-NMR 

spectroscopy, thermal analysis, mass 

spectroscopy, molar conductance, atomic 

absorption and also by magnetic 

susceptibility measurements. According to 

the observations obtained the structures of 
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the complexes were suggested as in Figures (15 - 19). 

 

Figure 15:  Structure and name of C1: [Dichloro bis (2-(((Z)-1-(4-(((E)-4-(dimethyl amino)benzylidene)amino)phenyl) 

ethylidene)amino)phenol) manganese(II)] 

 

Figure 16: Structure and name of C2: [Dichloro bis (2-(((Z)-1-(4-(((E)-4-(dimethyl amino)benzylidene)amino)phenyl) 

ethylidene)amino)phenol) iron(III)]Chloride 

Figure 17:  Structure and name of C3: [Dichloro bis (2-(((Z)-1-(4-(((E)-4-(dimethyl amino)benzylidene)amino)phenyl) 

ethylidene)amino)phenol) cobalt(II)]Trihydrate 

 

Figure 18: Structure and name of C4: [Dichloro bis (2-(((Z)-1-(4-(((E)-4-(dimethyl amino)benzylidene)amino)phenyl) 

ethylidene)amino)phenol) nickel(II)] 

 

 
Figure 19: Structure and name of C5: [Dichloro bis (2-(((Z)-1-(4-(((E)-4-(dimethyl amino)benzylidene)amino)phenyl) 

ethylidene)amino)phenol) copper(II)] Tetrahydrate 

 

Inhibition of Proliferation of Human 

Brain Cancer (AMJM) Cells by the 

Ligand and its Complexes 

Many anticancer agents have partial toxicity 

against normal and tumour cells as not have 

the ability to distinguish between the cells. 



Hayder Muneam A.M. et. al. | Journal of Global Pharma Technology|2019| Vol. 11| Issue 03 (Suppl.) |183-198 

©2009-2019, JGPT. All Rights Reserved                                                                                                                                        193 
                                                                                                                             

In this study the compounds were selected for 

their primary anticancer assay. It is 

necessary to identify some specific properties 

of cancer cells that different from the normal 

cells in order to reduce or elimination of 

toxicity[56], metal ion complexes were 

synthesized and screened for their anticancer 

properties[57, 58]. In order to study the 

ability of the ligand and complexes to cancer 

cells, by measuring the anti-proliferation 

activity of the synthesized compounds by the 

MTT assay and find appropriate 

concentration that have the ability to kill 

human brain cancer cells in a concentration-

dependent manner as in Figures (20-25). 

Schiff base metal ion complexes were 

exhibited a good improves to the anticancer 

properties[59, 60]. Figure (26) shown was the 

control and treated cells under microscope.  

 

 
Figure 20: Cytotoxicity effect of L in AMJM cells 

 

 
Figure 21: Cytotoxicity effect of C1 in AMJM cells 

 

 
Figure 22: Cytotoxicity effect of C2 in AMJM cells 

 

 
Figure 23: Cytotoxicity effect of C3 in AMJM cells 
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Figure 24: Cytotoxicity effect of C4 in AMJM cells 

 

 
Figure 25: Cytotoxicity effect ofC5 in AMJM cells 

 

 
Figure 26: Control and treated cells line 

 

Conclusions 

Mononuclear of (N,O) bidentate ligand has 

been synthesies as new ligand derived from 4-

aminoacetophenone,4-N,N- dimethyle 

aminobenzaldehyde and 2-aminophenol. All 

synthesized comolexes were taken the 

octahedral stracture in (1:2) mole ratio and 

coordenated to the metal ion through N and 

O atoms. Magnetic suscepitibility proved the 

paramagntic behaviour for the synthesized 

complexes. The M(II) complexes were 

nonelectical behaviour while M(III) was 

electrical according to the molar conductance. 

The anti-brain cancer studies were shown the 

copper complex was the higher activity than 

other complexes and the ligand. 
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