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Abstract 

The formation of Co (II), Ni (II), Cu (II), Zn (II) and Cd (II)-complexes (C1-C5) respectively were studies 

with new thiourea ligand [1-phenyl-3-naphthoyl-2-thiourea] from 2-naphthoic acid in three steps. The 

suggested structures of the ligand and its complexes have been determined   by using C.H.N.S analyzer, 

thermal analysis, FT-IR, U.V-Visible, 1HNMR, 13CNMR, conductivity measurement, magnetic 

susceptibility, and atomic absorption. According to these studies, the ligand coordinates as  a bidentate 

with metal ions through  oxygen atom of  carbonyl, and  sulfur atom of thione  and the ratio of  metal to 

ligand (M:L) as (1:2) and all the complexes were octahedral structures except copper-complex was 

distorted octahedral structure 

Keywords: Thiourea ligand, antibacterial activity, Corrosion inhibitor. 

Introduction 

Thiourea (TU) is the analogue compound to 

urea with replacement of oxygen atom in 

urea by sulphur atom, the properties of urea 

and thiourea differ significantly because of 

the difference in electronegativity between 

sulfur and oxygen atoms [1]. It has been 

observed that the reactivity of di- and tri-

functionalized compounds containing hetero 

atoms like oxygen, nitrogen, and sulfur [2].  

Thiourea and its derivatives represent a well-

known important group of organic 

compounds due to the diverse application in 

fields such as medicine, agriculture, 

coordination and analytical chemistry [3]. 

The metal complexes of thiourea are neutral 

and their colors vary with the nature of the 

metal ions [4]. This paper reports the 

synthesis and characterization of new 

thiourea derivate ligand derived from 2-

naphthioc acid and its complexes with Co (II),  

Ni (II), Cu (II), Zn (II) and Cd (II). 

Experimental    

Synthesis of thiourea ligand [1-phenyl-3-

naphthoyl-2-thiourea] 

The methods for preparation this ligand by 

three steps: 

Synthesis of 2-naphthoyl Chloride 

In a round-bottom flask equipped with 

condenser and  drying tube is added a 

solution of 2-naphthoic acid  (0.86 g, 0.005 

mol) in anhydrous 1,2-dichlorethane(11ml) 

and thionyl chloride (0.7 mL, 0.01mol) is 

added. The mixture is refluxed for 3 hours. 

The solvent and the excess thionyl chloride 

are removed under vacuum distillation the 

white product formed (yield 80%, mp 48 0C) 

[5].As shown in the Scheme (1).

 

 Scheme 1: 

http://www.jgpt.co.in/
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Synthesis of naphthalene-2-carbonyl 

isothiocyanate 

The raw obtained 2-naphthoyl chloride (0.381 

g, 0.002mol) is dissolved in anhydrous 

acetone (15 ml) and added to a solution of 

ammonium thiocyanate (0.194 g, 0.002mol) 

in dry acetone. The reaction mixture is 

refluxed one hour in a round-bottom flask 

equipped with condenser and drying tube 

(mp 68 0C) [5], as shown in the Scheme (2). 

 

 
Scheme 2 

 

Synthesis of ligand [L] 

A solution of the suitable aniline (0.54ml, 

0.006mol) dissolved in anhydrous acetone is 

added while stirring to  the naphthalene -2-

carbonyl carbonyl isothiocyanate 

solution(0.006mol, 1.278gm). The mixture is 

heated under reflux for one hour and 

afterwards poured into ten times its volume 

of cold water when the 1-phenyl-3-naphthoyl-

2-thiourea precipitated was filtered and 

washed in ethanol (yield 67%, m.p 136-138 0C 

) [5], as shown in the Scheme(3). 

 

Scheme 3: 
 

Synthesis of Complexes [C1-C5] 

A solution of metal acetate (0.0001 mole that 

soluble in 7ml of ethanol 99% in all ion salts 

except cupper salt     0.00005 mole of copper 

acetate that soluble  in 7ml  of ethanol ) 

(0.0248 gm, 0.0212 gm, 0.0108gm, 0.0219gm,  

0.0266gm in the (C1-C5) respectively  is  

added drop wise to a solution of ligand 

(0.0002mol, 0.0612gm that  soluble in 14ml of 

ethanol 99%) then the mixture refluxed for 

(12h for C1,C2 , 1h after that stirring for 24h 

in  the C3, and 6h in the C4,C5)  then the 

mixture lifted overnight ,the products were 

filtered and wish in ethanol   and dry in 

desiccator overnight[6] . 

Results and Discussion 

The element analysis data of the prepared (L) 

and its complexes with [Co(II), Ni(II), Cu(II), 

Zn(II), and Cd(II)] ions are in good 

convention with the calculated results from 

expected formula of each synthesized 

compounds as listed  in  table(1). 

Thermal Analysis of L and its Metal 

Complexes 

The first stage of mass-lose is resulted in the  

temperature ranges (180-250),(160-260),(70-

270),(160-335), (150-270), and (145-325)oC 

were defined for the ligand(L)and its 

complexes (C1,C2,C3,C4, and C5)respectively. 

As evidenced from calculated and observed 

mass loss, where the first stage of mass-loss 

to confirm the existing of water hydration in 

some complexes and solvent molecules in the 

ligand and its complexes.  The final stage of 

mass-loss in the thermal decomposition of 

some complexes gave oxides or sulfide as 

final residue depending on the altimetry 

between the metal and binding atom of the 

ligand. This refers to the stability of these 

oxides or sulfides within the decimate 

temperatures range. The ligand and its 

complexes are stable at room temperature. 

The thermal analyses data of ligand and its 

complexes were listed in the Table (2). The 

Thermograph of the ligand (L) and its Co-

complex (C1) are shown in the Figures (1 and 

2). 

FTIR Spectra 

The FTIR-spectra of synthesized ligand and 

its synthesized complexes were recorded in 

(KBr) and (CsI) disk. The IR spectrum of 

ligand (L) was shown a sharp absorption 

band at (1668.31 cm-1) which attributed to 

stretching vibration of υ(C=O) which was 

hifted to (1650.95, 1668.31 with shoulder, 

1685.67, 1656.74.and 1668.31 broad) cm-1 in 
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the (C1-C5) respectively [7, 8]. The weak band 

appeared at (1244.00cm-1) is assigned to 

vibration of υasy (C=S) which was shifted to 

(1232.43, 1234.36, 1236.29, 1236.29, and 

1247.86) cm-1 in the (C1-C5) respectively [9, 

10]. The weak band was appeared at (742.54 

cm-1) was assigned to υsy (C=S) which was 

shifted to (765.69, 761.83 ,757.97, 763.76, and  

748.33) with sharp bands in C3, C5[ 

11,12].The sharp and strong band appeared 

at (1145.64cm-1) which is attributed to 

vibration of υ (C-N) of the ligand which was 

shifted to (1149.50, 1153.35, 1147.57 and 

1153.35 cm-1) these weak bands are 

attributed to υ (C-N) for C1,C3 ,C4 and C5, and 

split band at (1147.57, 1134.07cm-1) in the C2[ 

13,14].  The weak band appeared at 

(3421.48cm-1) is attributed to stretching 

vibration of υ (NH) which was shifted to 

(3421.00, 3284.55, 3421.48, 3438.84, 3377.12, 

and 3400.27) cm-1 in the (C1–C5)[10, 15].  

In the C2, C4 the peak appeared at (3477.42, 

3377.12) cm-1 was assigned to υ (H2O)[16]. In 

the C1 the peak was appeared at (640.00cm-1) 

was assigned to coordinated water [17]. The 

absorption bands were appeared at (349.09-

383.81cm-1) are attributed to stretching 

vibration of υ (M-S) for (C1–C5) [18, 19]. The 

absorption bands were appeared at (592.11 -

609.46cm-1) are attributed to stretching 

vibration of υ (M-O) for (C1–C5) [20, 16]. The 

IR spectra of ligand and its Co-complex (C1) 

are shown in the Figures (3 and 4) and the 

data listed in the Table (3). 

Molar Conductance 

The molar conductances of all synthesized 

complexes of were measured in DMSO at 

room temperature. The values obtained lie in 

the range (1.9-58.0 S.cm2.mol-1), these 

indicate that all the synthesized complexes 

are non-electrolyte except C1 was electrolyte. 

The data of molar conductance were listed in 

the Table (4). 

Magnetic Susceptibility  

According to the magnetic moment values, all 

the synthesized complexes are paramagnetic 

except complexes (C4 and C5) are diamagnetic 

because the zinc and cadmium ions have 

filled d-orbital. The data of magnetic 

susceptibilities were listed in the Table (4). 

Electronic Spectra 

The UV-Vis. Spectra of the ligand and its 

metal complexes were established in ethanol 

at (10-4M) in the ligand and (10-3 and 10-4M) 

in the complexes at room temperature in the 

region (200-1100) nm. The ligand was showed 

two bands at (247,287) nm were assigned to 

(π→ π*and n→π*) transitions, which are 

shifted to [(236,267), (290, 319,332), (238, 

279), (235, 269), and (237, 250)] nm in C1-C5 

respectively [21, 22]. The bands were 

appeared at (394 nm in C2, 316nm in C3 and 

412nm in C5) were attributed to charge 

transfer (CT) (L→M),  which C1 was 

appeared  three  bands  at (570, 612, 654) 

nm, C2  appeared three  bands at (826,856, 

960)  nm, and C3 appeared  band at(644)nm 

and these bands were attributed to d-d 

transitions[22 ,19 ,23]. There are no d-d 

transitions in C4, and C5 because of fill d-

orbital in the Zn and Cd ions [24]. The 

electronic spectra of the ligand and its Co-

complex (C1) were shown in the figures (5 and 

6) and their data were listed in the Table (4). 

The NMR Spectra 

1HNMR Spectra 

The 1HNMR spectra for ligand and its (Ni 

(II)-L) (C2) complexes were registered in 

DMSO as solvent. The free ligand was shown 

multiple peaks from δ (7.11-8.73ppm) refer to 

aromatic ring which are shifted to δ (6.95-

8.55ppm) in the C2 [25, 26]. The peak 

appeared at δ (11.76ppm) refer to the proton 

of (NH) for CONH in the ligand that was 

shifted to δ (11.58) ppm in the C2 complex [5, 

10]. The peak appearance of a signal at δ 

(12.70 ppm) attributed to refer to NH proton 

CSNH for ligand and shifted to δ (12.55ppm) 

in the C2 [13, 7]. And the weak peak was 

appeared at δ (2.09 ppm and 1.91ppm) refer 

to CH3 of ethanol in ligand and its Ni-

complex, and CH3 for acetate in the nickel. 

The single peak appear in δ(3.31-4.08 ppm) 

refer to protons of  H2O for DMSO in the 

ligand and its complex (moisture) , and refer 

to water molecule in the complex. The peak 

were appeared at δ (2.47-2.89) refer to 

solvent [27, 17].The 1HNMR spectra and its 

spectral data of (L) its Ni-complex (C2) are 

shown in the Figures (7 and 8) and listed in 

the Table (5). 

13CNMR Spectra 

In the free ligand, the aromatic ring appear 

in the δ (120.22-137.97ppm) which is shifted 

to δ (120.26 -137.87 ppm) in the nickel (C2) 

[5].The peak was appeared at δ (168.24ppm) 

was assigned to carbonyl group (C=O) in 

ligand which are shifted to δ (168.10ppm) in 
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the nickel (C2) and refer to carbonyl group of 

acetate in the nickel (C2) [10]. The thiocarbon 

C꞊S group appear in δ(179.13ppm) which are 

shifted to δ(178.71ppm) in the  nickel(C2) 

[10,13,5], and the two number refer to 

carbonyl group for acetate in the Nickel , and 

the peak appeared at 𝛿 (40.07-42.23ppm) was 

corresponded to the solvent peak (DMSO)[ 28 

80]. The 13CNMR spectra for (L) and its Ni-

complex (C2) were shown in the Figs. (9 and 

10) and listed in the Table (6). According to 

the spectral data and measurements 

mentioned above of  the synthesized 

complexes, the suggested structures of these 

complexes (C1,C2,C4 and C5) were concluded 

as octahedral geometry except copper-

complex(C3) was appeared as a  distorted 

octahedral as shown in Figures(11-15). 

In vitro Antibacterial Activity 

The antibacterial activities of ligand and its 

metal complex were screened against test 

bacteria (Staphylococcus aurous and 

Bacillus) (gram positive+) and (Escherichia) 

(gram negative-). Agar, (well-diffusion 

method) used to determine the activity [30, 

31]. The concentration of the ligand and its 

complexes are (10-2, 10-3, 10-4) M using 

DMSO (dimethylsulphoxide) as a (solvent).  

Ampicillin (antibiotic) was used as standard. 

The inhibition zones of the complexes were 

measured in (mm). The antibacterial activity 

in-vitro was investigated for the synthesized 

complexes (L1,C1-C5) at concentration (10-2-

10-4)M against growth of (Staphylococcus 

and Bacillus) as gram positive and  

(Escherichia Coli)as gram negative.  

The most synthesized complexes were 

effective against (Bacillus) as gram positive 

only. The antibiotic (Ampicillin) was showed 

good activity against as gram negative 

(Escherichia Coli) and showed no activity 

against gram positive (Staphylococcus aurous 

and Bacillus). Many factors were reported to 

control the biological activities of metal 

complexes: Type of ligand, type of metal, 

charge of complex, the transition series, and 

configuration of metal ion and geometry of 

metal complex [32].  

The antibacterial data of ligand and its metal 

complexes were showed in the Figs. (16 and 

17) and the data were listed in the Table 

(7).Corrosion Inhibitors. A corrosion inhibitor 

is a chemical substance which, when added 

in small concentrations to an environment, 

minimizes or prevents corrosion. Corrosion 

inhibitors are used to protect metals from 

corrosion, including temporary protection 

during storage or transport as well as 

localized protection, required, for example, to 

prevent corrosion that may result from 

accumulation of small amounts of an 

aggressive phase [33]. Corrosion can be 

controlled by removing the corrosive species 

in the medium. Inhibitors that decrease 

corrosively of the medium by scavenging the 

aggressive substances are called 

environmental conditioners or scavengers 

[34]. The presence of L1 and three complexes 

causes a prominent decrease in the corrosion 

rate i.e. shift both anodic and cathodic curries 

to lower values of current densities. Values of 

corrosion current densities (icorr), corrosion 

potential (Ecorr), anodic Tafel slope (βa), 

cathodic Tafel slope (βc), inhibition efficiency 

(IE %), weight loss (w. L) and penetration 

losses (P.L) are listed in Table (8). 

IE% can be calculated by مصدر 

IE%= [wo-w/wo]*100…  (1) , IE%=[Io
corr – Icorr / 

Icorr]* 100 …(2)   where wo, w are weight loss 

for C.S in blank and inhibited soln. and Io
corr 

are the corrosion current densities for C.S in 

blank and inhibited soln., it is clear that icorr 

decreased after adding Land the three 

complexes and L-Cd lead to the highest 

corrosion inhibition 82.5%. There is some 

shifted to more positive value of Ecorr with L1, 

Ni-L and Cd-L1, while Cu-L1 shifted Ecorr to 

more negative Ecorr value. Corrosion potential 

indicates to thermodynamic feasibility a 

according to the following eq.   ϪG= -n f Ecorr... 

(3)  

Where (which considered being equal to 2) is 

the number of electron involved in the anodic 

process. It is mean that L1 and Ni-L1, Cd-L1 

cause to decrease the feasibility of metal to 

corrodes, while Cu-L1 lead to increase ϪG 

value and then increase the feasibility of 

metal corrosion. All ϪG value is listed in the 

Table (8). According to the P.L represented in 

table (8), L1 and Ni-L1 lead to decrease P.L, 

while Cu-L1 and Cd-L1 lead to increase P.L; 

that means adding inhibitors cause to a 

change in the type of corrosion between 

general corrosion to localized corrosion 

(pitting corrosion) by increasing P.L.  

The corrosion inhibitor data of ligand and its 

metal (Ni, Cu and Cd) complexes were 

showed in the Figs. (18) And the data were 

listed in the Table (8). 
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Table1: Physical properties and analytical data of ligand and its metal complexes 
Sym. Color Decom. Temp. 

(m.p.)oC 

Yield 

% 

% Element Analysis  Found (Cal.) % Metal      

Found(Cal.) %C %H %N %S 

L white 136-138 67 68.58 

(68.19) 

4.95 

(5.68) 

8.42 

(7.95) 

9.17 

(9.09) 

- 

C1 blue 110 58 59.62 

(59.28) 

4.52 

(4.69) 

7.03 

(6.75) 

7.63 

(7.71) 

6.43 

(7.07) 

C2 Light green 100 56 60.06 

(59.94) 

5.58 

(4.63) 

7.52 

(6.82) 

7.04 

(7.79) 

6.34 

(7.15) 

C3 green 162 62 60.96 

(60.26) 

4.11 

(4.53) 

7.48 

(6.86) 

8.63 

(7.84) 

8.00 

(7.77) 

C4 Off white 100 64 60.23 

(59.47) 

4.78 

(4.59) 

6.13 

(6.76) 

6.12 

(7.73) 

7.35 

(7.89) 

C5 white 180 61 57.31 

(56.85) 

3.95 

(4.28) 

7.13 

(6.47) 

8.87 

(7.39) 

13.74 

(12.98) 

 
Table 2: The thermal analysis data (TG and DTG) of ligand and its metals complexes 
Comp. Step 

 

Temp. range of 

      decomposition at TG oC 

Peak temp. 

at DTG oC 

Suggested formula 

of loses 

% Mass loss  

Found Cal. 

 

L 

 

 

1 180-250 221.2 EtOH , C5H5 30.72 31.53 

2 250-415 325.7 C10H7,CNCNC 54.00 54.26 

3 415-595 465.1 O,H2 5.69 5.11 

4 >595 - S 9.57 9.09 

C1 1 160-260 220 0.5EtOH, C10H 7  ,CH3COO- 24.71 25.18 

2 260-378 300 C10H7,2C6H5NH 36.97 37.47 

3 378-592 470 CH3COO,  H2O, 2CONHC 22.88 22.53 

4 >592 - S, CoS 15.44 14.80 

C2 1 70-180 120 0.5EtOH, 0.5H2O, C4 H4 10.70 10.23 

2 180-330 260 CHCNH, C10H7, C6H5NH, 30.63 31.55 

3 330-595 450 C10H7 C 16.93 16.93 

4 >595 - CSNH, CONHCS,  2CH3COO, NiO 41.74 41.26 

C3 1 160-335 230 0.5EtOH, 2C10H7C, 2C6H5NH 58.79 59.39 

2 335- 595 452 CH3COO , O2, CSNH, NH 20.73 20.20 

3 >595 - CH3COO,C,CuS 20.46 20.39 

C4 1 150-270 215 0.5EtOH, 0.5H2O, C10H7CO, C10H7 38.23 37.95 

2 270-355 312 C6H5NHCSNH, CO ,C6H5 30.97 30.94 

3 355-595 460 NHCNH, CH3COO 12.92 12.20 

4 >592 - CH3COO,ZnS 17.87 18.89 

C5 1 

 

145-345 

 

298.9 

 

0.5 EtOH, 2C6H5NH, C10H7,C10H7CO, 

2CH3COO 

70.65 

 

70.14 

 

2 345-595 380 CSNH , CSNHC 14.97 15.02 

3 >595 - CdO 14.38 14.83 

 
Table 3: Infrared spectral data in (cm-1) of ligand and its complexes 

    Comp. υ C=O υ C-N υ C=SS υ C=Sas υ NH υM-O υ M-S 

L 1668.31 1145.64 742.54 1244.00 3421 _ _ 

C1    1650.95 shold.     1149.50br. 765.69 1232.43 3284.55 599.82 368.38 

C2     1668.31 br. 1147.57 761.83 1234.36 3421.48 609.46 383.81 

C3                        1685.67 1153.35 757.97 1236.29 3438.84 597.89 370.31 

C4 1656.74      1147.57 br.  763.76 1236.29 3377.12 609.46 349.09 

C5 1668.31 1153.35 748.33 1247.86 3400.27 592.11 349.09 

 
Table4: The electronic spectral data and conductivity measurement of ligand and its complexes 

Comp   

 

Wave length 

λ(nm) 

Wave no. 

ῡ (cm
-1

) 

Assignment Molar. cond. 

( S
 

cm
2

mol-1)
 

μeff 

(B.M)
 

Suggested 

Geometry 

L 247 

287 

40486 

34843 

π→ π* 

n→π* 

- - - 

C1 236 

267 

570 

612 

42373 

37453 

17543 

16339 

π→ π* 

n→π* 

4T1g(F)→4T1g(P) 
4T1g(F)→4A2g(F) 

58 

 

 

 

5.9 

 

 

 

Octahedral 
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654 15290 4T1g(F)→4T2g(F) 

C2 290 

319 

332 

394 

826 

856 

960 

34482 

31347 

30120 

25380 

12106 

11682 

10417 

π→ π* 

n→ π* 

π→ π* 

C.T.(L→M) 
3A2g(F)→3T1g (P) 
3A2g(F)→3T1g(F) 
3A2g(F)→3T2g (F) 

3.8 

 

3.5 

 

Octahedral 

C3 238 

279 

316 

644 

42017 

35842 

31645 

15527 

π→ π* 

n→ π* 

C.T. (M →L)  
2Eg→2T2g 

20.5 1.7 Distorted 

Octahedral 

C4 235 

269 

42553 

37174 

π→ π* 

C.T and n → π* 

1.9 diamagnetic Octahedral 

C5 237 

250 

412 

42194 

40000 

24272 

π→π* 

n → π* 

C.T. (M →L) 

4.0 diamagnetic Octahedral 

 

Table 5: The 1HNMR spectral data of ligand and its complexes 

Assignments L Ni(L)2 

Ar-H δ(7.11- 8.73) δ (7.11- 8.73) 

CONH δ(11.76) δ(11.58) 

CSNH δ (12.70) δ(12.55) 

 

Table 6: The 13CNMR spectral data of ligand and its complexes 
Assignments L2 Ni(L)2 

Ar-C δ(120.22-137.97) δ(120.26 -137.87) 

C=O δ(168.24 ) δ(168.10) 

C=S δ(179.13) δ(178.71) 

 
Table 7: The antibacterial data of ligand and its metal complexes 
      Comp. Inhibition zone  

           Escherichia  coli (-) 

Inhibition zone  

Bacillus (+) 

Inhibition zone 

Staphylococcus aurous (+) 

 10-2 10-3 10-4 10-2 10-3 10-4 10-2 10-3 10-4 

L - - - 16 18 19 - - - 

Co(L)2 5 - - 15 6 6 - - - 

Ni(L)2 4 1 - 14 6 13 2 1 2 

Cu(L)2 1 - - 23 - - - - - 

Zn(L)2 4 - - 19 16 17 - - - 

Cd(L)2 - - - 8 21 24 - - - 

Ampicillin 17 13 12 - - - - - - 

 
Table 8: Corrosion kinetic parameter for C.S with different inhibition complexes in 3.5%NaCl at 25C temperature 

 

 OCP/ 

mV 

Ecorr/ 

mV 

icorr/μA. 

cm-2 

bc/mV 

.dec-1 

ba/mV 

.dec-1 

w.l/g.m2 .d-

1 

P.L/mm. y-

1 

IE% Rp / 

Ω.cm2 

Blank -562 -628.3 306.83 -209.3 74.9 2.47 3.34 0 78.06 

Ligand -523 -553.1 139.79 -140.6 120.2 1.13 1.52 54.4 201.28 

Ni -549 -605.6 120.96 -160.9 118.7 9.73 1.32 60.5 245.2 

Cu -566 -570 60.36 -67.1 78.5 4.86 6.57 80.3 260.2 

Cd -543 -532.2 53.68 -94.9 95.4 4.32 5.84 82.5 384.8 

 

 
Fig.1: Thermograph of L 
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Fig. 2: Thermograph of C1 

 

 
Fig. 3: the FTIR spectrum of L 

 

 
Fig.4: the FTIR spectrum of C1 

 

 
Fig.5: the electronic spectrum for L 
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Fig. 6: the electronic spectrum for C1 

 

 
Fig. 7: the 1HNMR spectrum of L 

 

 
Fig. 8: the 1HNMR spectrum of C2 

 

 

Fig. 9: the 13 CNMR spectrum of L 



Basim Ibrahim Al-Abdaly et. al.| Journal of Global Pharma Technology|2019| Vol. 11| Issue 03 (Suppl.) |45-58 
 

©2009-2019, JGPT. All Rights Reserved                                                                                                                                           53 
 

 

 
Fig .10: the 13 CNMR spectrum of C2 

 

 

Fig.11: The structure of [Co (L) 2(OOCCH3) (OH2)] (OOCCH3) (0.5EtOH) 

 

 

Fig. 12: The structure of [Ni (L) 2(OOCCH3)] (0.5EtOH) (0.5H2O) 

 

 
Fig. 13: The structure of [Cu (L) 2(OOCCH3)] (0.5EtOH) 
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Fig.14: The structure of [Zn (L) 2(OOCCH3)] (0.5EtOH) (0.5H2O) 

 

 
Fig. 15: The structure [Cd(L)2(OOCCH3)2] (EtOH) 

 

Fig. 16: Inhibition zone of L against of positive gram bacteria (Bacillus) 

 

 
Fig.17: Inhibition zone of Co (L) 2 against of positive gram bacteria (Bacillus) 
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Fig. 18: Inhibition zone of Ni (L) 2 against of positive gram bacteria (Bacillus) 

 

 
Fig. 19: Inhibition zone of Cu (L) 2 against of positive gram bacteria (Bacillus) 

 

        Fig. 20: Inhibition zone of Zn (L) 2 against of positive gram bacteria (Bacillus) 

 

 
Fig. 17: Inhibition zone of Cd (L) 2 against of positive gram bacteria (Bacillus) 
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Fig. 18: The polarization curves of blank, ligand, Ni, Cu, Cd complexes using carbon steel at 25 temperatures 

 

Conclusion 

The thiourea (L) was found to be linked with 

[Co (II), Ni (II), Cu (II), Zn (II), and Cd (II)] 

ions through sulfur atom of thiocarbonyl, and 

oxygen atom of carbonyl group. The chemical 

structure for the ligand and its complexes 

have been studied by different 

physiochemical technique FTIR, NMR, UV-

Vis spectroscopies, thermal analysis ,atomic 

absorption, conductivity measurements, 

magnetic Susceptibilities  and element 

analysis were gave a results corresponding to 

mole ratio of (2:1) and the structures of the 

synthesized complexes were octahedral 

geometry expect the Cu-complex was 

distorted octahedral geometry. 
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