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Abstract: The complexes azo  ligand  2-[2--(5-Methyl thiazolyl)azo]-4,6 –dimethyl phenol 

(MeTADMeP) with Co(III),Cu(II) And Au(III) Complexes were prepared. The azo  ligand  

and its complexes  had been characterized by  FT-IR, 1H- NMR,13C- NMR, UV-Vis 

measurments, Mass spectrum, magnetic susceptibility, elemental analyses (C.H.N.S), molar 

conductance, (TGA), FESEM  and X-ray diffraction studies(XRD).  This work also included 

the biological activity testing of azo dye ligand and their complexes  against the sensitive 

organisms Escherichia coli (gram negative), streptococcus (gram positive) as antibacterial 

and Aspergillus Niger and Penicillium as antifungal, azo dye ligand and Au(III) Complex 

show cytotoxis action against human Bladder Cancer cell line (UBC40).  

Keywords: Pedagogical Artistry, Creativity, Educational Activities.  

INTRODUCTION  
Thiazole which forms a part of vitamin B1[1] ,the Penicillin[2], as for the industrial field, azo 

compounds have been used as dyes, and obtained bright colors so that they are resistant to washing, light, 
acid and bases depending on the type of dyed fabric and the type of solvent used and the medium[3 -5]. 
The azo compounds are greatly important in the field of analytical chemistry because  they contain more 
than one effective group that has the ability to form complexes with many different metal ions[6,7,8,9]. 
They are used in high technology industry such as light Amplification by Stimulated Emission of Radiation 
(LASER) and optical systems (non-linear ) [10],  digital printing (thermal transfer printing) and 
electrochemical cells (fuel cells) [11], azo dye sensitized solarcells[12], photodynamic therapy[13] and in 
synthesis of polymers[14,15],   and it is used extensively as antibacterial and antifungal substances 
[16,17]. Azo compounds and their metal compounds were used in pharmaceutical applications, as some 
of these compounds were found to be relatively harmless to the host while toxic to a wide range of 
undesirable organisms [18]. The basic characteristic of good chemical treatments is that they must 
possess an ultimate level of selectivity in toxicity to microorganisms that can be given to the patient in 
sufficient doses  reduce the effect  of inhibition or killing microorganisms in the human body without 
causing damage to the body cells [19]. 

EXPERIMENTAL 
Materials and Measurments 

All the chemicals that were used have highest purity. There were supplied from multiple companys 
BDH, Fluka, sigma  and Merck.   13C- NMR and 1 H- NMR spectra were carried out by using DMSO-d6 as a 
solvent and TMS as an interior reference on a Bruker 300 MHZ spectrophotometer , Mass spectra was 
obtained using  Mass AB Sciex 3200 QTRAP, FTIR spectra were recorded using KBr pellets, using 
Shimadzu 8400 S FT-IR spectrophotometer at range (4000-400) cm-1 in wave number, Elemental analysis 
(C.H.N.S) were implemented through a Euro EA 1106 elemental analyzer,The electronic spectra were 
measured by using a UV-Visb. T80-PG double beam Spectrophotometer, , Magnetic susceptibility were 
measured by using Balance Magnetic (MSB-MKI), ,TGA analysis were measured with Perkin Elmer, model 
(TGA 4000) USA Method , X-ray diffraction were measured using a Shimadzu - X-ray diffractometer-(XRD 
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600) and Field-emission Scanning Electron Microscope (FESEM) images were taken using TESCAN BRNO-
Mira3 LMU made by French-Czech.  

Synthesis of  Azo Dye Ligand 2-[2--(5-Methyl Thiazolyl)Azo]-4,6 –Dimethyl Phenol (MeTADMP)  

The azo dye ligand was based on a method proposed by researcher Khalid J.Al-Adilee etal  [20,21] 
with some modifications, where it has been dissolved 2-amino-5-methylthiazol (1.14g,0.01mol) in a 
mixture of 5 ml hydrochloric acid (37%) and 30 ml of distilled water and cool the mixture to a 
temperature of (0-5) °C. A solution of sodium nitrite  NaNO2  (0.69 gm,0.01 mol), dissolved in 30 ml 
distilled water was added drop wise with continuous then leave the solution 15 minute. In the final step  
the diazonium salt compound was coupled with(1.22g,0.01mol) of 2,4-dimethyl phenol in alkaline media 
below  5 °C. The solution was colored in reddish orange and the mixture was stirred for one hour at a 
temperature of 0-5 ° C, then filtrated  the solution and washed the precipitate with distilled water several 
times and re-crystallize using the absolute ethanol solution, then dried the precipitate  by using oven a 
50° C for a few hours . The scheme(1) below shows the processes of the diazotization coupling:-  
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Scheme (1):- Synthesis of Azo dye ligand(MeTADMeP) 

General method for the preparation of metal complexes 

   The Co(III) and Cu(II)-complexes were prepared by dssolving (0.4946 g,0.002mol) from thiazolylazo 
dye ligand (MeTADMeP) in25 ml from  hot ethanol then added in drops with stirring continuously to 
(0.001 mol) amount of [1:2] [M:L] for Co(II) chloride and Cu(II) chloride salt dissolved in 25 mL from hot 
buffer solution (ammonium acetate) ,then the mixture was heated to (50 -70)oC at 30 min, while the 
amount of thiazolylazo ligand was (0.2473g ,0.001mol) added in the same method  to a stoichiometric to 
(0.001 mol) amount of [1:1] [M:L] for Au(III) chloride salt  but  the methanol was solvent for Au(III) 
chloride salt instead of buffer solution (ammonium acetate) and heated the mixture to (50 -70)oC at 2 
hour . then left all complexes  over night . The precipitates were filtered and washed with deionize water 
and little warm ethanol to remove any traces of unreacted materials and dried under vacuum desiccators 
over combined CaCl2. The physical properties of ligand and its complexes collected in Tabel 1 

Table (1):- Analytical and physical data of ligand (MeTADmeP) and its metal complexes 
Found (Calc.)% M.f  (M.wt) Yield 

% 
m.p 
C° 

Color Compound 
M S N H C 
___  

(12.96) 
13.25 

 
(16.99) 
17.42 

 
(5.3) 
5.42 

 
(58.28) 
58.68 

C12H13N3SO 
(247.32) 

89 80.55 Reddish 
orange 

Ligand =LH 
(MeTADMeP) 
 

 
(9.74) 
10.05 

 
(10.60) 
10.88 

 
(13.89) 
14.23 

 
(4.33) 
4.47 

 
(47.65) 
48.03 

C24H26N6S2O3Cl 
Co 
(605.01) 

81 116 Green [Co(L)2] Cl.H2O 
 

 
(11.07) 
11.26 

 
(11.17) 
11.55 

 
(14.64) 
15.12 

 
(4.56) 
4.69 

 
(50.2) 
50.59 

C24H26N6S2O3Cu 
(574.18) 

72 238 Greenish 
blue 
 

[Cu(L)2].H2O 
 

 
(37.01) 
37.29 

 
(6.02) 
6.33 

 
(7.90) 
8.28 

 
(2.65) 
2.74 

 
(27.08) 
27.31 

C12H14N3SO2Cl2Au 
(532.19) 

79 169 Redish 
purple 

[Au(L)Cl]Cl.H2O 
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RESULTS AND DISCUSSION 
Characterization of Azo Ligand (MeTADMeP) and Its Metal Complexes 

The analytical data of the metal complexes and some techniques sach as Uv–visib.spectroscopy, 
infrared spectra ,elemental analysis, mass spectra, and thermal analysis show that the thiazolylazo dye 
ligand (MeTADMeP)  reacts with Co(II) ion and Cu(II) ion for the formation the metal complexes in 1:2 
(M:L) molar ratio,  and [1:1]  [M:L]  molar ratio  for the formation of Au(III) complex.   The metal 
complexes derived from thiazolylazo dye ligand (MeTADMeP) are stable toward air and insoluble in 
water and some common organic solvents but soluble in methanol, ethanol, , dimethylformamide, 
dimethylsulfoxide and acetone. However, some physical and analytical data are given in Table.(1). 

Molar Conductivity Measurements 
The molar conductance of the metal complexes were studied at laboratory temperature  by using 

DMSO (10-3) as a solvent.  

The results were collected in Table 2. The values of conductivity indicated that the Cu(II) -complex is 
non-electrolytes nature but the high value of molar conductivity of the Co(III) and  Au(III)complexes  
indicated this  the complexes  were 1:1 electrolyte with ionic nature. 

Calculation Stability Constants (β) 

The stability constants of metal complexes by according to the following sequence:- 

Co (III) > Cu(II) > Au(III). The stability constants values are listed in the table(2). 
Table 2: Maximum wavelength (λmax),Optimal concentration, molar absorptivity (ϵ),stability constants  

values  (β and Log β) and Molar conductivity of metal complexes. 

1H-NMR Spectra 

The 1H-NMR spectra of thiazolylazo dye ligand (MeTADMeP)  and Co(III) complex showed  in figures 1 
and 2 were measured in DMSO-d6 as solvent with TMS as an internal reference (300MHz).The of 
thiazolylazo dye ligand (MeTADMeP)and Co(III) complex have been studies and listed in Table 3. 

Table (3):  1H-NMR spectra of of thiazolylazo dye ligand (MeTADMeP)and Co(III) -complex 

Where s= singlet, d= doublet, t= triplet, q= quartet 
 

Molar cond. 

S.cm-1 mol-1 

Log β (β) 

L2.mol-2 

(ϵ ) 
×10P

3 

L.mol-

1.cm-1 

λmax 
(nm) 

Optimal 

Conc.×10-4 

M 

Metal 
ion 

LH=( MeTADMeP ) 

λ  max =477 nm 

7.5×103 L.mol-1.cm-

1  =ϵ 

Conc.=1.5 x 10-4M 39.27 9.92 84.6 x 108 1.73 683 1.0 Co(III) 

14.99 9.45 28.3 x 108 4.8 625 1.5 Cu(II) 

35.99 4.77 6 x 104 9.1 527 2.0 Au(III) 

Ligand LH ,𝛿𝛿, ppm, (H atoms,  

peak,  assignment) 

J-J-Coupling Co(III) Complex 

𝛿𝛿, ppm, (H atoms, peak,  assignment) 

J-J 
Coupling 

2.11,2.16,2.21(9H,S,17,6,16) 9.93 1.89,1.99,2.03[9H,S,(15,31),(6,22),(16,
32)] 

2.52(DMSO-d6),4.51(2H,S,H2O), 

19.55 

2.50 DMSO-d6 4.45 6.69,7.13,7.3[6H(4,20),(10,26),(12,28)] 10.62 

6.68,6.71 (2H,S,10,12) 1.5   

7.81 (1H,S,4) 1.00   

11.01 (1H,S,15) 0.85   
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Figure (1):- 1H-NMR spectrum of thiazolylazo dye ligand (MeTADMeP) 

 
Figure (2):- 1H-NMR spectrum of Co(III)-complex 

13C-NMR Spectra 

     The 13CNMR Spectra  has given several chemical shift δ13C= 12.88 and, 
15.76,20.53,114.88,123.88,129.21,131.55,137.96,142.5,151.19,153.35, 173.8(  

 ppm)  to the carbon atoms at the sites  (2,14,4,12,5,11,13,10,9,16,17 and 6)  respectively The spectra 
also showed a singlet signal of solvent (DMSO) at the chemical shift δ13C=(39.39)ppm. The figure( 3) 
shows the 13CNMR of the thiazolylazo dye ligand (MeTADMeP)  . 

 
Figure (3): -13

PCNMR of the thiazolylazo dye ligand (MeTADMeP) 
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Mass spectrum 

The mass spectra of of the thiazolylazo dye ligand (MeTADMeP) and Cu(II)-complex gave a range of 
peaks Figs 4 and 5, The results   of the expected mass fragment ion are shown in scheme 2 and 3 [20,22]. 
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Scheme (2):- Mass spectrum fragmentation of thiazolylazo ligand (MeTADMeP) 
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Scheme (3): Mass spectrum fragmentation of [ Cu(L)2] .H2O 
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Figure (4): Mass spectrum of thiazolylazo dye ligand (MeTADMeP) 

 
Figure (5): Mass spectrum of [Cu(L)2] .H2O 

Infrared spectra of of thiazolylazo dye ligand (MeTADMeP) and their metal complexes 
The IR spectrum of thiazolylazo dye ligand (MeTADMeP) was compared with the metal complexes to 

determine the coordination sites that may be involved in chelation[23,24]. The position and the 
intensities of the bands were expected to be changed upon formation of metal complexes. The IR spectra 
of the thiazolyl azo ligand and its  metal complexes with Co(III) , Cu(II) and Au(III) ions  were listed in 
Table 4 . 

Table (4): The IR (in cm-1) data of thiazolylazo  dye the (MeTADMeP) ligand  and its complexes. 
Au(III)-Complex Cu(II)- Complex Co(III)- Complex Ligand 

 (MeTADMeP) 

Group 

*3099.71 m.br *3525.99 m.br *3421.83 m.br 3184.85 m.br υ- (OH) 

2951.19 W. 2962.76 W. 3007.12 W. 3084.28 W. υ (C-H)Ar-ring 

2920.32 W. 2916.47 W. 2916.42 W. 2918.40 W. υ (-CH 3 ) 

1589.4  M. 1653.05W. 1653.05  W. 1608.69 W υ-(C=N) 

1479.45 S. 1525.74 M. 1481.38 M. 1516.1 M. υ-(N=N) 

1375.29 W. 
594.1 W. 

1406.15 S. 
636.53 W. 

1402.30 S. 
561.30 W. 

1377.22 W. 
628.81 W.. 

υ (C=C) Ph 

1282.71 S. 1294.28 M. 1271.13 M. 1265.35 S. υ-(C-S) Thia. 

1193.98 S 1199.76 S. 1161.19 M. 1147.68 W. υ-(C-N) Thia. 

505.73 W. 518.87 W. 516.94 W. --------- υ (M-O) 

453.29 W. 453.29 W. 420.5 W. --------- υ (M-N) 

S = strong , m= medium , w = weak , br=broud ,*=(H2O) outside of sphere coordination 
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Electronic spectra and Magnetic susceptibility measurements 

The electronic absorption spectra of thiazolylazo dye ligand(MeTADMeP) and its metal complexes 
with Co(III), Cu(II) and Au(III)  ions were recorded with absolute ethanol(10-3 M)  at room 
temperature[25-30] .  

The magnetic moment of the Cu(II)-complex has been found to be (1.74B.M.), due to the presence of 
one unpaired electron which is characteristic a distorted octahedral geometry (t2g6 eg3) and sp3d2 

hybridization[31,32,33].   
Au(III)-complex has less of one magnetic value indicate  a square planer geometry[20]. 
 The Electronic spectra (nm and cm-1);magnetic moments; proposed geometry and  hybridization of 

prepared metal Complexes are listed in Table 5 and figures 6. 

Table (5):  Electronic spectra (nm and cmP

-1
P);magnetic moments; proposed geometry and 

hybridization of prepared metal Complexes 
Complexes  λmax 

(nm) 
Absorption 
bands (cm-1) 

Transitions  Meff (B.M) Geometry  Hybridization  

Ligand(MeTADMeP) 472 
 

20964 
 

n→π* 
 

 
---- 

 
---- 

 
---- 

296 33783 
 

π →π* 

246 40650 π →π* 
[Co(L)2] Cl.H2O 683 14641 1A1g →1T2g (F) (υ1 Dia Octahedral 

(Regular ) 
d2Sp3 

406 24630 1A1g →1T1g(F) (υ2) 

264 37878 1A1g →1T1g(P) (υ3)    
[Cu(L)2] .H2O 625 16000 2B1g→ 2Eg 1.74 

 
Octahedral 
distorted (Z-
in or z-out) 

Sp3d2 

[Au(L)Cl] Cl.H2O 527 18975 1A1g 1B1g Dia Square planer dsp2 

 
Figure(6):  Uv-visble spectra of thiazolylazo dye Ligand(MeTADmeP)and its metal complexes with 

Co(III),Cu(II) and Au(III) ions 

Thermal analysis 

      The thermal degradation of of thiazolylazo dye Ligand (MeTADMeP)and its metal complexes were 
investigated with thermogravimetric (TG) analysis under atmosphere of nitrogen (20 mL/min), The 
curve of TGA curve of all samples were done in range of (40-900) ˚C at heating rate (20˚C/min), The 
thermal stability data are listed in table 6 and  a representative TGA,DTG, diagram is given in Figure 7 , 
The data analysis indicated that the decomposition of the compounds  proceeds in one, two or three 
steps[34] . 
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Table (6):- Thermal analyses data for (TGA,DTG,) of thiazolylazo dye ligand (MeTADMeP)and  its 
metal complex 

TGA Compounds 
Assignment %Estimated(Calculated) DTG max 

(0C) 
TG rang e(0C) 

Totel mass 
loss 

Mass loss 

- (C8H8N2S) 
- (C3H2N) 
CH3O 

87.57 
(87.536) 

66.555(66.46
8) 
21.008(21.06
8) 
 

257.09 39.7-327.42 
327.42-903.3 
 

ligand (MeTADMeP) 

- (H2O +Cl+3CH3) 
- (C7H7) 
- (C8H5N) 
 
C6H3N5S2O2Co 
 

51.207 
(50.383) 

15.811(16.29) 
15.821(15.06
3) 
19.573(19.03) 

207.44 
361.9 
548.78 

39.63-117.00 
117-471.74 
471.74-901.8 

[Co(L)2] Cl.H2O 

- (H2O) 
- (C15H14) 
- (C5H3NS) 
 
C4H7N5SO2Cu 

56.339 
(55.971) 

2.892(3.13) 
34.271(33.83) 
19.171(19.01
1) 
 

 
258.16,324.
6 

39.55-202.08 
202.08-
394.45 
394.45-903.3 
 

[Cu(L)2].H2O 

- (H2O+Cl) 
- (C10H3N2SCl) 
C2H9NOAu 
 

51.627 
(51.127) 

9.97(10.04) 
41.657(41.08
7) 

186.64,238.
36 
304.58 

39.77-260.59 
260.59-904.5 

[Au(L)Cl] Cl.H2O 

 

 
Figure(7) :-TGA-DTG- Curves of thiazolylazo dye Ligand(MeTADMeP) and its metal  complexes 

     According to these results obtained from the manyt techniques, suggest the structural formula of 
metal complexes in this work may be proposed  in figures 8 and 9 , shown below :-  
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 Figure (9): -The proposed chemical structure formula of the Au(III) complex 
X-ray diffraction analysis 

The praperd compounds  were analyzed with  solid state by  using  x-ray diffraction within the angular 
range of  2Ѳ(5 ° -80 ). In order to determine some of the structural properties such as crystalline 
structure, crystalline size , microstrains and Dislocation density to determine the purity and defects in 
crystalline structure when converting the of thiazolylazo dye ligand(MeTADmeP) to metal complexes. The 
Debye-Scherer equation was used to calculate the crystalline size of the ligand and there metal 
complexes, [35] 

Where  Dp = Average Crystallite size---- β  = is the line broadening at half the maximum intensity in
radians----  𝜃𝜃 = Bragg angle---- λ= X-ray wavelength . 

The Microstrains  were evaluated by using the following equation [36] 

cosθ/4β      S 

Where S= Microstrains ---- β  = is the line broadening at half the maximum intensity in radians------  𝜃𝜃
= Bragg angle 

While The following equation was used to calculate the Dislocation density[37] 

δ=1/DP2

δ= Dislocation density 

The results are found that ligand and its metal complexes  have a crystalline size less than 100 nm, 
which is within the nanoscale ,.the values in Table (7). 
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Table(7): The diffraction angles, d observed, relative strength, crystal size, crystalline stress, FWHM peak 
width,  Microstrains, and Dislocation density of thiazolylazo dye ligand (MeTADMeP) and its metal 

complexes 

 
and the Figure 10 represents the X-ray diffraction spectra of the ligand and there metal complexes:- 

  
Fgure(10): -The X-Ray diffraction spectra of thiazolylazo dye ligand (MeTADMeP) and its complexes 
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FESEM (Field-emission Scanning Electron Microscope) analysis 

   The surface properties of thiazolylazo dye ligand (MeTADMeP) and its complexes with (Co (III), Cu 
(II) and Au (III) ions were studied the surface morphology and shape of the particles and aggregation, 
moreover the distribution of these particles with a cross section of 1.44 mμ, and a magnification force of 
KX Mag = 100.00.  FESEM image analysis shows the ligand  have form of crystalline particles shape with 
average size 45.596 nm. Co(III)-complex appeared in the form of crystal clusters shape with average size 
55.486nm , while the FESEM analysis image of Cu(II)-complex showed in the form small crystals 
homogeneous with average size 36.69nm. Finally  the FESEM analysis image of Au(III)-complex  appeared 
form of non-homogeneous crystalline clusters shape with average size 63.896nm.  

   The FESEM images of thiazolylazo dye ligand (MeTADMeP) and its complexes shown in Fig. (11) 
below ,the ligand and there complexes have a grain size less than 100 nm, It is within the nanoscale range. 

   These results have enabled us to study ligand and its complexes in the field of pharmacy and 
medicine and their ability to eliminate and reduce many cancers [35,38], Such as bladder cancer and its 
possible use as a drug. 

 
Figure (11): FESEM images of thiazolylazo dye ligand (MeTADmeP) and its complexes 

PHARMACOLOGY RESULTS 
Antimbacterial and antifungal activity 

     Antibacterial and antifungal activity of thiazolylazo dye ligand (MeTADMeP) and (Co (III), Cu (II) 
and Au (III) complexes  were studied against of two types of Bacteria, Streptococcus (Gram positive 
Bacteria) and Escherichia coli (Gram Negative Bacteria) and two types of  Fungi ,Aspergillus Niger and 
Penicillium. The antifungal activity are shown in. in table(8):- 
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Table (8): Antimicrobial activity screening  data (zone of inhibition in mm)of the  ligand dye ligand 
(MeTADmeP) and its  metal complexes. 

compound Anti- bacterial 
Activity 

Anti-fungal Activity 

Streptococ
cus 

E.
coli 

Penicilli
um 

Aspergillus ni
ger 

Ligand(MeTADM
eP) 

++ + +++ +++ 

[Co(L)2] Cl.H2O +++ - +++ +++ 

[Cu(L)2].H2O +++ - +++ +++ 

[Au(L)Cl] Cl.H2O +++ +
+ 

+++ +++ 

 
In vitro cytotoxicity assay 

    The invitro cytotoxicity was used to determine the antiproliferative effect of the thiazolylazo dye 
ligand (MeTADMeP) and  Au(III) complex of growth of cancer cell lines of UBC40 bladder and normal cells 
(WRL68) by using MTT assay. 

   The ratio of remaining of cancer cell lines of UBC40 bladder after the reaction with (MeTADMeP) 
ligand were 30.52% and the ratio of remaining of normal cells (WRL68) were 75.89% when 
concentration was used 400 μg mL−1 which is a good result almost as we need some modification to 
increase this ratio. The ratio of remaining of cancer cell lines of UBC40 bladder after the reaction with 
Au(III) complex  were 40.39% and the ratio of remaining of normal cells (WRL68) were 85.23%  at the 
400 μg mL−1, it is also considered a good result of good ratio. The following tables 9and10 and figures 
12and13 are illustrated effect the (MeTADMeP)  ligand and Au(III) complex on UBC40 bladder cells and 
compared with the normal cell line(WRL68)  of the same concentration using a 24-hour MTT test at 37 ° 
C. 

Table (9): Effect of the (MeTADmeP)  ligand on UBC40 bladder cells and compared with the normal 
cell line(WRL68)  of the same concentration using a 24-hour MTT test at 37 ° C. 

 

 

Ligand (MeTADmeP)  ) Con. 
( 

μg.mLP

−1
P) 

Normal linecells WRI-68 Cancerous line cells of     bladder 
cancer   UBC40 

Std. Error 
of Mean 

Cell 
Viability% 

Std. Error of 
Mean 

Cell Viability% 

0.4296 95.63 0.1769 96.18 6.25 

0.9918 93.90 0.1157 94.79 12.5 

0.1766 96.88 1.669 87.85 25 

0.2783 96.03 1.882 65.46 50 

1.099 92.75 1.67 55.48 100 

1.099 92.75 0.8163 40.55 200 

1.189 75.89 0.9363 30.52 400 
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Table (10): Effect of Au(III) complex on UBC40 bladder cells and compared with the normal cell 

line(WRL68)  of the same concentration using a 24-hour MTT test at 37 °C 

 
 

 

 
    

 (IC50)[42] this concentration kills approximately half of the cells. (IC50) of  the ligand (MeTADMeP)  
ligand  was showed selective cytotoxicity against cancer cell lines of UBC40 bladder with  IC50 = 67.41 μg 
/ ml, while it was 213.6 μg \ ml for  normal human cells(WRL68), the Au(III)-complex was observed 
against cancer cell line carcinoma bladder cell lines (UBC40) with  IC50 = 118.2μg \ ml while it was 
142600 μg / ml for  normal human cells(WRL68), The following Figures 14 and 15 are shown IC50 
(μg/ml) values of the carcinoma bladder cell lines (UBC40) and  normal cell Line(WRL68)   for azo dye 
ligand  and Au(III) complex. The results indicate the possibility of using the prepared compounds as 
antitumor drugs in the field of medicine and pharmacy against bladder cancer.  

 

[Au(L2)Cl] Cl.H2O Con. 
( 

μg.mLP

−1
P) 

Normal linecells WRI-68 Cancerous line cells of     bladder 
cancer   UBC40 

Std. Error of 
Mean 

Cell 
Viability% 

Std. Error of 
Mean 

Cell 
Viability% 

0.6030 99.47 0.2409 95.49 6.25 

0.5662 99.14 0.215 95.91 12.5 

0.4381 98.45 0.6354 95.10 25 

0.9823 97.16 0.4925 78.58 50 

0.749 94.28 1.131 66.54 100 

0.8357 93.63 1.806 55.83 200 

1.581 85.23 0.8017 40.39 400 

Figure (12):-  Comparison of 
viability  for carcinome and  normal 

cells at 400 μg / ml concentration for 
the (MeTADmeP)  ligand 

 

Figure (14): IC50 (μg/ml) values of the 
carcinoma bladder cell lines UBC40 and  

normal cell Line(WRL68) for (MeTADmeP)   
ligand 

 

Figure (13): Comparison of 
viability  for carcinome and  
normal cells at 400 μg / ml 
concentration for Au(III) 

complex 
 

Figure (15): IC50 (μg/ml) values of the 
carcinoma bladder cell lines UBC40 and  normal 

cell Line(WRL68) for Au(III) complex 

 
 

 

 



172                                        Khalid J. Al-Adilee et.al  
 

Education is a соre of the public life, including cultural, which unites and cements the society, 
indicates the future development and ensures this development enables the society to have protected its 
competitive place in the global division of labor that maintains social stability. The system of education is 
a complex social instrument of solving social problems, modernization and optimization of public life, 
integration of the entire community, the continuity of the educational process throughout life, providing 
competitive advantage and appropriate future for each subject of the educational space.  

The methodological basis of research are scientific notions of universal connection and mutual 
conditionalism of phenomena, the basis of which pedagogical artistry should be considered as a whole, 
which combines acting, directing skills, personal and professional quality, professional ability. For the 
content and structure analysis of pedagogical artistry of high schools teachers were used a system-
structural, personal approach that allowed us to reflect the diversity of the studied phenomenon.  

The development of different aspects of the problem of pedagogical artistry was in-volved in such 
famous scientists as I. V. Adoevtseva [1], O. S. Bulatova [2], V. I. Zagvyazinsky [3], etc. At the beginning of 
the XX century A. S. Makarenko [4], S. T. Shatsky [5] considered the artistry of the teacher as a 
combination of actors and directors skill in pedagogical activity.  

Great domestic representatives of the theatrical art [6, 7, 8] were not only brilliant writers, directors 
and actors, but also great educators, who in their writings laid down the basic approaches to the 
formation of creative personality. It should be noted that in the last decade had appeared psychological 
researches aimed at the formation of the pedagogical artistry of students, who will be teachers in future 
[9, 10].  

Gender features of formation and development of personality in education have been researched by 
such scholars as J. B. Bagicheva [11], E. N. Kamenskaya [12], I. F. Igropoulo& U. V. Sorokopud [13], L. N. 
Nadolinskya [14], Z. N. Dyuldina& A. Y. Skorobogatova [15], L. A. Lukinskaya& V. A. Shupina [16], T. N. 
Vepreva [17], R. R. Saifullova et al. [18] and etc. However, the problem of gender- sexual aspect of 
pedagogical artistry of high school teachers remains in educational psychology least developed.  
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