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Abstract 
The compound (2-mercaptobenzothiazole) (2-MBT) react with formaline and dicyclohexyl 

amine to form new mannich base [3-dicyclohexyl amino methyl -2- mercaptobenzothiazole] [E]. 

The product was characterized by (FT-IR ,1H.N.M.R and C.H.N.S). (E) was used as a ligand for 

preparation mono ligand complexes of metal ions [Mn(II), Co(II), Ni(II), Cu(II) and Zn(II)] on the 

one hand and mixed ligand complexes of the same metal ions using the preparation mannich base 

(E) as a primary ligand and the amino acid tryptophan (Trp.) as a scondary ligand on the other hand. 

The prepared mono and mixed ligand complexes were isolated in the solid state and characterized 

by (FT-IR and Uv-Vis) Spectroscopy, (elemental analysis and flame atomic absorption) techniques 

as well as (magnetic susceptibility and conductivity) measurements. Based on the results of these 

diagnoses which showed that the metal ions was coordinated with (E) by nitrogen atom of amino 

methyl group and sulfer atom of thiocarbonyl group on the mono and mixed ligand complexes, in 

addition of coordination of (Trp.) on the mixed ligand complexes by oxygen atom of carboxyl 

group and nitrogen atom of the free amine group. The antibacterial activity for ligands (E and Trp.) 

and their mono and mixed ligand complexes were studied against two selected micro-organisms 

(Escherichia coil ) and (staphylococcus aureus), the minimal inhibitory concentration (MIC ) have 

been also studied to determined the low concentration for inhibition , two antibiotics (Ampicillin 

and Amoxicillin) have been chosen to compare their activity with those of the new compounds. The 

results showed higher activity of the new compounds relative to the chosen antibiotics .Furthermore 

the antifungl activity against two micro-organism (penicillum Spp and Aspergillus flavus) were 

studied for ligands (E and Trp.) and their mono and mixed ligand complexes. The results showed 

great enhancement of activity of the all complexes relative to that of their respective ligands. This 

was attributed to the synergetic effect between the metel ion and the ligand, in addition to the 

differences in the structural varities. 

 

Introduction 
Benzothiazole derivatives were among the 

various heterocyclic that have received a greet 

deal of attention during the last years, 

especially as anti microbial agents(1,2). Most of 

the substitution have been carried out at the  

2-and 3-positions of the benzothiazole ring(3-6). 

Since 2-thion benzothiazole does contain the  

(-N-C=S) moiety, which have hard (N)besides 

soft (S) atoms and have a well established 

biological activity(4,6-9). The synthesis and 

characterization of the mannich bases derived 

from heterocyclic rings and different aliphatic 

amines were described along with a number of 

their transition metal complexes(9,10). Mixed 

ligand complexes of mannich bases play an 

important role in biological system(11,12). In the 

present paper describes the preparation of a 

new mannich base , in attempt to introduce the 

amino methyl moiety in the structure mercapto 

benzothiazole ring which is known to passes a 

therapeutical applications, as well as to 

investigate the coordination behavior of the 

new derivative toward number transition metal 

ions by preparing mono and mixed ligand 

complexes and to compare the biological 

activity of the mannich base and their mono 

and mixed ligand complexes with the main 

ring structure. 

 

Experimental 

(A) Physical measurements and analysis 

Melting points were recorded on 

gallenkamp Melting point apparatus and were 

uncorrected. FT-IR spectra were recoded using 

(FT-IR8300 Schimadzu in the range of (200-

4000) cm-1 for complexes by using  

(CSI disc) and Fouror transform Infrared 
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spectrophotometer-shimadzu in the range  

of (400-4000)cm-1 for ligand by using  

(KBr disc)). 1H.N.M.R spectra was recorded 

using (Bruker Spectropin Ultra Shield TM 

Magnets 300 MHZ) Spectrophotometer. 

Electronic spectra were obtained using  

UV-1650PC Schimadzu Spectrophotometer at 

room temperature, the measurements  

were recorded using a concentration of  

(10-3M) of the complex in chloroform as a 

solvent. The metal content was  

estimated Spectrophotometerically using 

atomic absorption Schimadzu AA670 

Spectrophotometer. The elemental analyses 

(C.H.N.S) were obtained using EA-034.mth. 

Conductivity measurements were obtained 

using Corning conductivity meter 220, these 

measurements were obtained in DMF solvent 

using concentration of (10-3 M) at 25C°. 

Magnetic susceptibility measurements were 

obtained at 25C° on the solid state applying 

Faraday's method using Bruker BM6 

instrument. 

(B) Material and Methods 

All chemicals were of highest purity and 

were used as received.  

 

1) Preparation of the mannich base (E) 

(E) was prepared as described in our 

previous work(13).An ethanolic solution of  

(2-MBT), dicyclohexyl amine and formalin 

were taken in (1:1:1) mole ratio, were mixed 

under ice-cold condition for one hour to get 

the final product (E), scheme (1) The physical 

properties of(E) are shown in Table (1). It was 

identified by elemental analysis (C.H.N.S), 

FT-IR and 1H.N.M.R. The result are shown in 

Table (1) and (2). 
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Scheme (1) Preparation of (E). 

 

2) Preparation of the mono ligand 

complexes (S1-S5) 

An Ethanolic solution of each of the 

following metal ions salts (0.69 mmole) 

[(0.137gm) MnCl2.4H2O, (0.16gm) 

CoCl2.6H2O, (0.16gm) NiCl2.6H2O, (0.11gm) 

CuCl2.2H2O and (0.094gm) ZnCl2] was added 

to an ethanolic solution (0.69 mmole) of (E) 

except in the case of Mn (II) (1.38 mmole) of 

(E), with stirring. The mixture was heated 

under reflux for (2-3) hours, during this time a 

precipitate was formed. The product was 

filtered off, washed with hot ethanol, followed 

by cold water and then dried under vacuum. 

All complexes were identified by elemental 

analysis (C.H.N.S), flame atomic absorption, 

FT-IR and Uv-Vis Spectrophotometers, 

magnetic and conductivity measurements. The 

results obtained are shown in Table (1), (2) 

and (3). 
 

3) Preparation of the mixed ligand 

complexes (S6-S10) 

Equimolar (0.69mmols) ethanolic  

solution of (E) and alkaline solution of (Trp.) 

[(0.038 gm) of KOH was added to  

(0.142 gm) of (Trp.) in ethanol] were added 

simultaneously to anather ethanolic solution of 

metal ions salts [(0.137 gm) MnCl2.4H2O, 

(0.16gm) CoCl2.6H2O, (0.16gm) NiCl2.6H2O, 

(0.11gm) CuCl2.2H2O and (0.09gm) ZnCl2], 

the mixture was heated under reflux for one 

hour, during this time a precipitate was 

formed. The product was filtered and wished 

with hot ethanol, followed by cold water and 

then dried under vacuum. All complexes were 

identified by the same methods used with  

(S1-S5) complexes. 
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4) Biological activities 
The in vitro biological screening effects of 

the investigated compounds were tested 

against selected types of bacteria which 

include (Escherichia coil) as gram negative 

and (Staphylococcus aureus) as gram positive 

and the fungus, (Penicillum Spp.) and 

(Aspergillus niger) by the Well Diffusion 

Method(14,15) using agar nutrient as the 

medium. Stock solutions (10-3M) were 

prepared by dissolving the compounds in 

DMSO solution. In a typical procedure, a well 

was made on the agar medium inoculated with 

microorganisms. The well was filled with the 

test solution using a micropipette and the plat 

was incubated at 35C for 72 hours. During 

this period, the test solution diffused and the 

growth of the inoculated microorganisms was 

affected. The second technique was to get the 

sensitivity of each microorganism toward the 

new compounds by determining the minimal 

inhibitory concentration (MIC) which was a 

achieved by using Tube Dilution Method(14,15). 

The (MIC) of the new compounds for each 

micro-organism was measured at the lowest 

concentration of the compound required to 

inhibit the growth of this micro-organism, 

these tubes containing different concentrations 

of the new compounds were incubated at  

37 C for 45 hours and the antibiotic 

(Amoxcillin and Ampicillin) have been 

chosen to compare their activity with those of 

the new compounds. 
 

Results and Discussion 

(A) Elemental analysis  

The interaction of mannich base (E) with 

the metal ions (in case of mono ligand 

complexes (S1-S5)) and (E and Trp.) with the 

same metal ions (in case of mixed ligand 

complexes (S6-S10) under study in ethanol 

gave a crystalation products with different 

colors depending on the metal ions, Table (1). 

All complexes were readily soluble in (CHCl3, 

DMF and DMSO) and were found to be stable 

toward air and moisture, as well as they were 

decomposed before melting. The physical 

analytical data of (E) and it,s metal complexes 

(S1-S10) are given in Table (1). Results 

obtained from elemental analysis (C.H.N.S) 

and flame atomic absorption are in a 

satisfactory agreement with the calculated 

values. The suggested molecular formulas also 

supported by spectra (FT-IR) and (Uv-Vis) 

analysis, furthermore magntic susceptibility 

and conductivity measurements. 

 

Table (1) 

Physical data for mannich base (E) and it,s mono and mixed ligand complexes(S1-S10). 
 

Comp. 

No. 
Color 

Melting 

point 

Yield 

% 

Metal analysis found Calc. 
Suggested formula 

C% H% N% S% M% 

E 
Yellowish 

white 

121-

124 
91 

65.87 

66.56 

7.38 

7.77 

8.04 

7.77 

18.23 

17.75 
- C20H20N2S2 

S1 
Yellowish 

brown 
162 79 

54.76 

55.49 

7.23 

6.70 

5.91 

6.47 

14.66 

14.79 

5.98 

6.35 
[Mn(C20H20N2S2)2Cl2] H2O 

S2 
Blueish 

green 
204 77 

44.86 

45.59 

6.13 

6.08 

6.21 

5.32 

13.02 

12.16 

11.08 

11.19 
[Co(C20H20N2S2)Cl2] .2H2O 

S3 
Dark 

brown 
186 88 

45.39 

45.56 

7.00 

6.08 

6.16 

5.32 

11.89 

12.16 

10.93 

11.15 
[Ni(C20H20N2S2)Cl2] .2H2O 

S4 
Dark 

green 
173 92 

44.88 

45.19 

6.00 

6.03 

6.09 

5.27 

11.69 

12.05 

12.03 

11.96 
[Cu(C20H20N2S2)Cl (H2O)]Cl(H2O) 

S5 White 153 78 
48.18 

48.29 

6.11 

5.63 

4.96 

5.63 

13.02 

12.88 

14.03 

13.16 
[Zn(C20H20N2S2)Cl2] 

S6 
Yellowish 

white 
323 94 

54.04 

53.92 

5.92 

6.23 

8.08 

8.12 

8.94 

9.28 

7.86 

7.96 
[Mn(C20H20N2S2)(C11H13N2O2)(H2O)2]Cl 

S7 Pink 353 92 
54.02 

53.60 

5.67 

6.19 

7.93 

8.07 

8.86 

9.22 

8.02 

7.91 

[Co(C20H20N2S2)(C11H13N2O2)(Cl)(H2O)]H2

O 

S8 
Yellowish 

green 
346 93 

54.89 

55.05 

6.01 

6.07 

7.79 

8.29 

10.13 

9.47 

8.39 

8.69 
[Ni(C20H20N2S2)(C11H13N2O2)Cl(H2O)] 

S9 
Light 

green 
334 94 

53.79 

54.66 

6.36 

6.02 

9.11 

8.23 

8.91 

9.40 

10.12 

9.33 
[Cu(C20H20N2S2)(C11H13N2O2)Cl(H2O)] 

S10 White 311 86 
56.23 

55.98 

5.80 

5.87 

7.88 

8.43 

10.12 

9.63 

9.31 

9.84 
[Zn(C20H20N2S2)(C11H13N2O2)(H2O)Cl]H2O 
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(B) Proton nuclear magnetic resonance 

spectra of (E) 
The nuclear magnetic resonance spectra of 

the newly synthesized ligand gave a 

satisfactory spectro data and the molecular 

structure was assigned on the basis of 
1H.N.M.R chemical shifts. The spectra was 

determined in DMSO solution as an internal 

reference. According to the results obtained 

from the chemical shifts spectra, the molecular 

structure of the ligand can be illustrated(9,16), 

Fig.(1).  

N

S
S

CH2 N

(3)
(3)

(3)

(3)

(2)

(1) (1)

(1)(1)

(1)

(1)

(1)

(1)

(1) (1)

(1)(LI)

 

𝛿H1=1.06-2.73 ppm (22H, m, ) 

𝛿H2=3.28ppm(2H, S, -CH2-) 

𝛿H3=6.93-7.44ppm(4H, m, ) 

 

Fig.(1) 1H-NMR of (E). 

 

(c) Infrared spectroscopic study 
The FT-IR spectra of the free ligand 

showed bands due to υC=S , υN-C=S , υCH2N and 

υC-N which were observed at (1047,1056), 

(1373,1595), (2935,2854) and (981)cm-1 

respectively(17,18). The (E) exhibit different of 

coordination patterns as shown by their FT-IR 

spectral changes. Table (2), Fig.((2,3) and (4))  

1-In the complexes (S1-S10), the band due to 

υC=S was shifted to higher frequencies, 

Table (2), while the observed change in the 

two bands due to υN-C=S group, where the 

first band has suffered red shift, the second 

band was removed in some complexes to 

lower frequencies and others about higher 

frequencies (Table (2)), indicating of 

thiocarbonyl in the coordination(18,19).  

2-Observed a change in shape of the two 

bands fortresses of aminomethyl group 

υCH2N with change in site the first band 

where shifted towards lower frequencies, 

while the band of υC-N in the aminomethyl 

group was shifted to higher 

frequencies(17,20). 

3-In the mixed ligand complexes (S6-S10), 

The υ(NH2)asy., sym. Bands of free amino acid 

(Trp.) observed at (3079,3039)cm-1 

respectively(21), is shifted to higher wave 

number, this reveals that the amino group 

is coordinated through nitrogen atom with 

the metal ions(19,22). A band observed at 

(1665)cm-1 due to υ(COO
-
)asy. In spectra of 

(Trp.), was shifted to lower wave number 

in the spectra of mixed ligand complexes, 

representing coordination of carboxylic 

group with metal ions through the oxygen 

atom(17,23).  

4-A broad bands were observed around 

(3394-3530)cm-1 in spectra of some mono 

and mixed ligand complexes, assigned as 

υOH suggested the presence of water 

molecule in the complexes (17).  

5-Some new bands of weak intensity 

observed may be ascribed to υM-N, υM-Cl, 

υM-S and υM-O which are absent in the 

spectra obtained for the ligands(20,24). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Journal of Al-Nahrain University                Vol.17 (2), June, 2014, pp.73-84                                                     Science 

77 

Table (2) 

Stretching vibrational frequencies (cm-1) located in the FT-IR spectra of (E ,Trp.) and itś mono 

and mixed ligand complexes: 
 

Comp. 

No. 
υC=S υN-C=S υCH2N υC-N 

υCOO
- 

asy. 

sym. 

υNH2 

asy. 

sym 

υM-N υM-Cl υM-S υM-O 

υO-H 

/𝝆O-H 

of H2O 

E 
1047,

1056 

1373, 

1595 

2935, 

2854 
981 - - - - - - - 

S1 1074 
1425, 

1554 
2922 1006 - - 530 407 435 - 

3394 

- 

S2 1087 
1361, 

1558 
2925 1020 - - 505 372 428 - 

3427 

- 

S3 1082 
1385, 

1579 
2925 1028 - - 540 391 428 - 

3450 

- 

S4 1080 
1427, 

1558 
2924 1006 - - 500 372 434 470 

3452 

947 

S5 1085 
1361, 

1566 
2929 1024 - - 542 393 430 - - 

Trp. - - - - 
1665 

1410 

3079 

3039 
- - - - - 

S6 1093 
1329,

1581 
2925 1037 

1616 

1410 

3342 

3277 
590 - 426 511 

3489 

988 

S7 1093 
1356,

1591 
2928 1056 

1635 

1411 

3340 

3282 
536 372 426 462 

3530 

997 

S8 1095 
1356,

1564 
2927 1053 

1593 

1410 

3342 

3284 
545 347 422 462 

3525 

997 

S9 1098 
1350,

1572 
2908 1008 

1624 

1412 

3338 

3271 
543 370 396 469 

3530 

940 

S10 1087 
1340,

1580 
2927 1003 

1618 

1410 

3323 

3281 
536 - 424 462 - 

 

 

 
 

Fig.(2) IR-Spectra of (E). 
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Fig.(3) FT-IR Spectra of S4. 
 

 
 

Fig.(4) FT-IR Spectra of S7. 
 

(D) Electronic absorption Spectra, 

Magnetic susceptibility and Conductivity 

measurement 
The electronic spectra of the mono and 

mixed ligand complexes (S1-S10) were 

recorder their solution in chloroform in the 

range of (200-900)nm, Table (3), Fig.((5) and 

(6)).  

S1:The Uv-Vis spectrum of the yellowish 

brown complex show two main absorbation 

bands at (20294 and 29674)cm-1,which 

indicate an octahedral geometry(25). The valus 

of racah parameters (10Dq, B`, β and υ1) have 

been calculated to be (12238 cm-1,844,0.98 

and 11816cm-1), respectively. The effective 

magnetic moment at room temperature was 

found to be (5.02B.M), which agree well for 

low-spin manganese in octahedral 

coordination(26). Conductivity measurment 

showed that the complex was to be non ionic. 

Table (3).  

S2 : The measured magnetic moment was 

(4.62B.M) this show the cobalt ion it,s bluish 

green complex to be paramagnetic with (d7) 

configuration in a tetrahedral geometry(26). The 

electronic spectrum of cobalt complex shows 

three bands at (14514, 16667 and 19802)cm-1, 

these bands have been assigned to the 

transition 4A2→
4T1 (P)(13,27). Assuming 

tetrahedral symmetry around Co (II) ion. The 

values of racah parameters (10Dq, B`, β and 

υ2) have been calculated to be (3769.2cm-1, 

698, 0.62 and 6310cm-1) respectively. The 

value of β(0.62) signifies a fair a mount of 

covaleat character in metal to nitrogen and 

sulfer bonds. While the value of (10Dq) to be 
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(3769.2)cm-1, one should expect aband due the 

transition 4A2→
4T2(F) in the infrared region at 

(3749)cm-1, which couldn,t to be observed in 

the spectrum of the cobalt (II) complex(11). 

Conductivity in DMF showed that the complex 

was non ionic, Table (3). 

S3: The electronic spectrum of nickel (II) 

complex exhibits two main absorption band, 

Table (3) which are assigned to the two 

transition 1A1g→1A2g and 1A1g→1Eg 

respectively in the a square-planer geometry 

(25,28). Magnetic moment of the complex 

(0.08B.M) is higher than spin value of the 

nickel metal only, this result indicate a orbital 

contribution(26). Conductivity measurement 

showed that the complex was non ionic.  

Table (3).  

S4: The Uv-Vis spectrum of copper 

complex in chloroform solution displays a 

broad band at 11161 cm-1 and a well-defined 

shoulder a round 23809 cm-1, attributable to 
2B1g→2Eg and 2B1g→2A1g transitions which 

strongly favour square-planar geometry a 

round the central metal ion(25,29). The 

broadness of the band can be taken as an 

indication of distortion from perfect planar 

symmetry. This is further supported by the 

magnetic susceptibility value (2.05B.M). 

Conductivity measurement showed the 

complex was ionic, Table (3). 

S5 and S10: The complexes of zinc (II) are 

colorless and was diamagnetic as expected for 

(d10) ion, since the Uv-Vis spectra of the band 

position was compared with that of the ligand 

only. The conductivity measurements indicate 

a non ionic behavior, Table (3). Thus from the 

data obtained from FT-IR spectrum and flame 

atomic absorption, atetrahedral geometry a 

round Zn (II) ion(25). 

S6: The brown manganese complex show 

two absorption bands which were observed at 

(15385 and 19920) cm-1. The spectrum was a 

typical of octahedral Mn (II) complex(25,30).The 

values of racah parameters (10Dq, B`, β and 

υ3) have been calculated to be (11313cm-1, 

839, 0.97 and 29690cm-1) respectively. The 

μeff value Table (3), which agree well for low-

spin(27), conductivity measurement showed 

that the complex was to be ionic, Table (3). 

S7: The prepared bink complex showed 

two bands at (15385 and 18450) cm-1, which 

indicate an octahedral geometry(31). These 

bands have been assigned to the transition 
4T1g→4A2g(F) and4T1g→4T1g(P), the values 

of racah parameters (10Dq, B`, β and υ1) have 

been calculated to be (9450cm-1, 700, 0.72 and 

8100cm-1) respectively. Magnetic moment of 

solid complex, Table (3) showed a higher 

orbital contribution(26). Conductivity in DMF 

showed that the complex was to be ionic, 

Table (3). 

S8: The solution spectrum of the yellowish 

green exhibits intense bands at (12987, 14425 

and 24525)cm-1.The position of these bands is 

agreement with that reported for octahedral 

geometry(32). The effective magnetic moment 

at room temperature was found to be 

(3.25B.M), which agree well with octahedral 

geometry around Ni(II) complex(26), 

conductivity measurement showed that the 

complex was non ionic, Table (3). 

S9: The electronic spectrum of copper (II) 

complex show one band at (16949)cm-1, this 

band has been assigned to the transition 
2Eg→2T2g which indicate an octahedral 

geometry(33). Magnetic moment of solid 

complex, Table (3) showed a higher orbital 

contribution. Coductivity in DMF showed that 

the complex was to be non ionic, Table (3). 
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Table (3) 

Electronic spectra (CHCl3), Magnetic moment (B.M) and Conductance in (DMF) for mono and 

mixed ligand complexes. 
 

Symb. 

Maximum 

absorption 

υmax(cm-1) 

Band assignment B B` Β 10Dq 

Molar 

Cond. 

S.cm2.

mol-1 

μeff. 

B.M 

Suggested 

geometry 

S1 

11816 (Cal.) 

20294 

29674 

36765 

6A1g→4T1g(G) 
6A1g(S)→4T2g(G) 

6A1g(S)→4A1g+4Eg(G) 

C.T 

860 844 0.98 12238 11.36 5.02 O.h 

S2 

3749 

6310 (Cal.) 

16994 

4A2→4T2(P) 
4A2→4T2 (F) 
4A2→4T1 (P) 

1120 698 0.62 3769.2 18.05 4.62 T.h 

S3 
16129 

23310 

1A1g→1A2g 
1A1g→1Eg 

- - - - 12.11 0.08 S.p 

S4 
11161 

23809 

2B1g→2Eg 
2B1g→2A1g 

- - - - 84.02 2.05 S.p 

S5 - - - - - - 13.44 0.0 T.h 

S6 
15385 

19920 

29690(Cal.) 

6A1g(S)→4T1g(G) 
6A1g(S)→4T2g(G) 

6A1g(S)→4A1g(G)+4Eg(G) 

860 839 0.97 11313 68.39 5.17 O.h 

S7 
8100 (Cal.) 

15385 

18450 

4T1g→4T2g(F) 
4T1g→4A2g(F) 
4T1g→4T1g(P) 

971 700 0.72 9450 10.68 4.93 O.h 

S8 

12987, 

10715 (Cal.) 

14425 

24525 

3A2g→3T2g (F) 
3A2g→3T1g (F) 
3A2g→3T1g (P) 

1130 824.3 0.73 10633 14.93 3.25 O.h 

S9 16949 2Eg→2T2g - - - - 11.64 1.89 O.h 

S10 - - - - - - 66.69 0.0 T.h 

 

 

 
 

Fig.(5) UV-VIS. of(E). 

 

 

 

 

 

 

 

 

 
 

Fig.(6) UV-VIS. of(S2). 
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Biological Studies 
The free ligands (E and Trp.) and their 

mono and mixed ligand complexes (S1-S10) 
were screened in vitro for their ability to 
inhibit the growth of representative [(E.coli) as 
gram negative] and [(Staph. aureus) as gram 
positive]. Furthermore the (MIC) study for the 
ligands (E and Trp.) and their metal complexes 
(S1-S10) are shown in Table (5). Also the 
study was done against (Aspergillus flaveus 
and penicillum Spp) fungus, in DMSO as a 
solvent, Table (4). 

As a result from the above mentioned 
studies, the following points were concluded:- 

a). (E) was active against Staph., while not 
active against E.coli , compared with (Trp.) 
which active against both types of bacteria, 
Table(4). 

b). All mono ligand complexes(S1-S5) 
showed highly active against two types of 
bacteria compared the ligand active prepared 
them, while the mixed ligand complexes  
(S6-S10) showed high active compared to mono 
ligand complexes, as well as on the active of 
ligands (E and Trp.), Table (4). 

c).The results of the (MIC) study are 
shown in Table (5), these result indicate that, 
both mono and mixed ligand complexes were 
more active than ligands (E and Trp.) where 
can complexes inhibiting the growth of 

bacteria and the concentration are very less 
when compared with the concentration of the 
point inhibition of ligands (E and Trp.). 

d). Study of the antibacterial and 
antifungal activities revealed that the  
mannich base (E) derived from (2-
Mercaptobenzothiazole) (2-MBT) and their 
mono and mixed ligand complexes, exhibited 
a greater activity against all the studied micro-
organisms compared to that of (2-MBT) it 
self(34). This indicate that introductions of the 
amino methyl group on the benzothiazole 
derivative ring were raise the killing zone.  

e). Results of the antifungal activity of the 
new compounds, Table (4) showed that the 
metal ion chelates were more toxic compared 
with their parent ligands (E and Trp.) toward 
the same micro-organism and under the 
identical experimental conditions. The 
increase in the antifungal activity of metal 
chelates may be due to the effect of the metal 
ion on the normal cell process. These activities 
may be explained by Tweedy’s Chelation 
theory(35), according to which chelation 
reduces the polarity of the metal atom mainly, 
because of the partial sharing of its positive 
charge with the donor groups of the ligand, 
which favours permeation of the complexes 
through the lipid layer of cell membrane(36). 

 

Table (4) 
Antibacterial and antifungal activities for Mannich base and tryptpphan and their mono and 

mixed ligand (10-3 mgm.ml-1) complexes. 

Comp. No. E. coli Staph. Aureus Asp. Flavus Penci. SPP. 

Control DMSO - - - - 

E - 6 30 36 

Trp. 6 6 22 18 

S1 8 6 22 30 

S2 6 10 17 19 

S3 6 - 28 30 

S4 6 6 28 30 

S5 - 6 26 20 

S6 10 6 18 15 

S7 12 8 16 14 

S8 8 10 17 20 

S9 15 8 21 16 

S10 8 8 18 11 

 

Where:- 

 )+(6-8 

 )++(8-10 

)+++(10< 

Where:- 

)+++(30-40 

 )++++(20-30 

 )+++++(10-20 

 



Rehab A.M. Al-Hasani 

72 

Table (5) 

Minimal inhibitory concentration (MIC) for Mannich base and Trp. and their mono and mixed 

ligand complexes (gm. ml-1). 
 

Comp. 

Escherichia coli Staphylococcus aureus 

0
.0

2
5
 

0
.0

5
 

0
.1

 

0
.2

5
 

0
.5

 

1
 

2
.5

 

5
 

0
.0

2
5
 

0
.0

5
 

0
.1

 

0
.2

5
 

0
.5

 

1
 

2
.5

 

5
 

E + + + MIC - - - - + + MIC - - - - - 

Trp. + + + MIC - - - - + + + MIC - - - - 

S1 + + MIC - - - - - + + MIC - - - - - 

S2 + + + MIC - - - - + MIC - - - - - - 

S3 + + + MIC - - - - + + + + MIC - - - 

S4 + + + MIC - - - - + + + + MIC - - - 

S5 + + + + MIC - - - + + + + MIC - - - 

S6 MIC - - - - - - - + MIC - - - - - - 

S7 MIC - - - - - - - MIC - - - - - - - 

S8 + MIC - - - - - - + MIC - - - - - - 

S9 MIC - - - - - - - + + MIC - - - - - 

S10 + + MIC - - - - - + + + MIC - - - - 

Ampicillin + + + + + MIC - - + + + + MIC - - - 

Amoxicillin + + + + + + MIC + + + + + + MIC - - 
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 الخلاصة
 تم في هذا البحث تحضير قاعدة مانخ الجديدة

(E[ )3-dicyclohexyl amino methyl-2-

mercaptobenzothiazole] 
مركبتو بنزوثايازول( مع كل من -2من عملية تكاثف )

( بطرق Eجرى تشخيص ) ،الفورمالين وثنائي هكسيل امين
( وطيف الرنين FT-IRالاشعة تحت الحمراء )تحليل طيف 

( وتحليل العناصر H.N.M.R1النووي المغناطيسي )
(C.H.N.S.) ( تم استخدامE كاليكاند لتحضير معقدات )

 Co(II)و Mn(II)احادية الليكاند للايونات الفلزية ]
[ من جهة ومعقدات مختلطة Zn(II)و Cu(II)و Ni(II)و

ية من جهة اخرى باستخدام قاعدة الليكاند لنفس الايونات الفلز 
( كاليكاند اولي والحامض الاميني Eمانخ المحضرة )

( كاليكاند ثانوي.تم عزل المعقدات الاحادية .Trpالتربتوفان )
والمختلطة الليكاند في الحالة الصلبة وتشخيصها باستعمال 

( وطيف الاشعة فوق FT-IR) طيف الاشعة تحت الحمراء
 ( والتحليل الدقيق للعناصرUv-Vis) البنفسجية والمرئية

(C.H.N.S والتحليل الكمي للعناصر باستعمال تقنية )
فضلا عن قياسات الحساسية  ،الامتصاص الذري اللهبي
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المغناطيسية والتوصيلية الكهربائية. واستنادا الى نتائج هذه 
( Eالتشخيصات التي بينت ان الايونات الفلزية تتناسق مع )

النتروجين لمجموعة الامينومثيل وذرة الكبريت عن طريق ذرة 
لمجموعة الثايوكاربونيل في المعقدات الاحادية والمختلطة 

في المعقدات المختلطة عن  (.Trpفضلا عن تناسقها بال )
طريق ذرة الاوكسجين لمجموعة الكاربوكسيل وذرة النتروجين 

كاندات لمجموعة الامين. تم تقويم الفعالية المضادة للبكتريا للي
(E وTrp. ومعقداتها المحضرة الأحادية والمختلطة، وأختير )

 ( وEscherichia coliنوعان من البكتريا هما )
(Staphylococcus aureusلهذا الغرض )،  ودراسة أقل

(. كما تمت مقارنة فعالية MICتركيز يحدث عنده التثبيط )
هذه المركبات المحضرة مع نوعين من المضادات الحيوية 

وتبين أن  ،(Amoxicillin( و)Ampicillinما )ه
المركبات المحضرة أكثر فعالية عند مقارنتها مع المضادات 
 الحيوية المختارة. كما تم إجراء التقويم الحيوي لليكاندات

(E وTrp. ومعقداتهم المحضرة الأحادية والمختلطة الليكاند )
المضادة للفطريات على نوعين من الفطريات هما 

(Panicillum Spp.(و )Aspergillus flaveus وقد ،)
أظهرت نتائج التقويم زيادة كبيرة في فعالية المعقدات بالمقارنة 
مع الليكاندات المحضرة منها، وتم تفسير الفعالية المضادة 
للبكتريا أو الفطريات إلى حصول التأثير المتداوب للفعالية 

كيب المركبات بين الفلز والليكاند، فضلا عن الإختلاف في ترا
 المحضرة.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 


