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Abstract 

A new Mannich base N,N-di{4-(2-hydroxy-1,3,4-triazole-5-thione)-Methyl}. 

Amino benzothiazole (HL) have been prepared by condensation reaction of 

formaldehyde,2-aminobenzothiazole & 2-hydroxy -1,3,4-triazole -5-thione. 

The new ligand has been characterized by spectroscopic techniques (F.T.I.R, UV-

Visible), micro, analytical (C.H.N). 

The new base have been used as ligand to prepare a number of complexes with 

Ni(II), Cu(II), Pd(II), Zn(II), cd(II) and Hg(II) ions. The new metals complexes have 

been fully characterized by physical properties, melting point, molar conductance in 

10
-3

 M of (D.M.S.O). 

Mea surements of magnetic moments µeff. (B.M), as well as the spectroscopic 

measurements (F.T.I.R and UV-Visible). 

More ever the anti-bacterial activity of the complexes were estimated and compared 

with that of free ligand by using diffusion method. 
 
Introduction 

A triazoline derivatives, contain a 

ring up of than are kind of atom, it 

contains in addition to carbon, other 

kinds of atoms commonly nitrogen, may 

seem most interesting wide spectrum in 

biological activity
(1-5)

. 

The triazole ring is associated with 

centrifugal, hypologycem, analgesic and 

autimy cobacterical properties.  

The presence of nitrogen and sulfur 

atoms provide more than one donor 

atoms, for complexation with metal ions 

(8-10), this may lead to synergistic 

effect in biological activities as well as 

synthetic models in studying the effect 

of metal ion on some structural related 

enzyme activities.  

The present work focuses the 

attention on one of these compound, it is 

N, N-di [4-(2-hydroxy-1, 3, 4-triazole -

5- thione) methyl] amino benzothiazole 

(HL).  
 

Experimental 
All the chemicals used were of 

highest purity available. Melting points 

were recorded on Gallen Kamp M. F. 

600 visual melting point apparatus. I. R. 

spectra were obtained using FT-IR- 

shimadzn 3600 Spectraphotometer. 

Micro analytical data (C.H.N) were 

obtained using C.H.N Elementary 

Analzer of perkin-Elmer. 240B; Flame 

atomic absorption data were done              

using shimadzn AA-670. Electronic 

spectra of ligand and complexes solution 

(UV-Vis.) were recorded using 

shimadzu UV-160A for the range (800-

200) nm, magnetic susceptibility 

measurements were carried out using 

Bruker magnet BM6, conductivity 

measurements were obtained using 

corning–conductivity meter 220.  

 
Preparation of the Mannich Base 

(HL) 

The new ligand was prepared by 

mixing (50 ml) of ethanalic solution of 

(2-hydroxy-1,3,4-triazole–5-thione) 0.02 

mole and (0.030 mole) formaldehyde 

(30%), then the mixture was treated with 

(0.01 mole, 1.5g) of 2-amnio 

benzothiazole, under stirred with slow 

addition. The mixture was stirring for 

2hrs, and let overnight in air. The white 

–yellow solid was obtained, was filtered, 

washed with distilled water, then dried 

under vaccum for 3hours. The physical 

properties of ligand are shown in             

Table (1). 
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where R  2-benzothiazolyl ring 

Scheme (1): Preparation of 

Mannich base(HL). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Synthesis of Mannich Metal 

Complex  
(0.001 mole, 0.36g) of (HL) ligand 

dissolved in 25ml of absolute ethanol 

was added dropwise to 0.002 mole of 

0.24g CuCl2.2H2O, 0.27 g ZnCl2, 0.50g 

HgCl2, 0.49g CdCl2 or 0.42 g Na2 Pd Cl4 

in 15ml of distilled water. The pH of the 

solution was raised up to 7.5 by adding  

5 ml of 20% sodium solution. The 

reaction mixture was refluxed for half 

hour. Coloured compounds separated in 

each case, filtered under section and 

washed successively with water, ethanol 

and Pet. ether to remove unreached 

ligands and dried over anhydrous CaCl2, 

Tables (1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table (1) 

Physical properties and elemental analysis of the ligunel and its metal complexes. 
 

Formula 
Symbol of 

compound 
M.P

o 
Colour 

Elemental analysis %calc. (found) 

C% H% N% M%* 

C13H10N7O2S2 HL 
180-182, 

White-yellow 

43.33 

(42.50) 

2.77 

(2.30) 

27.22 

(26.61) 
- 

{Ni (L)(H2O) 2Cl2} C1 
Orange 

245-247 

28.57 

(27.77) 

2.93 

(2.83) 

17.94 

(17.99) 

21.24 

(20.88) 

{Cu2(L) 

(H2O)2Cl2} 
C2 

Brown 

275
d
 

(28.00) 

(27.33) 

2.51 

(2.44) 

17.54 

(17.71) 

22.80 

(22.01) 

{Pd2(L) Cl4} C3 
Red 

295
d
 

21.19 

(20.81) 

2.01 

(1.99) 

13.31 

(13.61) 

25.81 

(25.11) 

{Zn2L(H2O)2Cl2} C4 
Yellow 

298
d
 

(20.11) 

(20.00) 

2.11 

(1.90) 

10.81 

(9.91) 

(30.12) 

(30.29) 

{Cd2 L(H2O) 2 Cl2} C5 
Yellow 

315
d
 

18.50 

(17.71) 

1.90 

(1.30) 

8.94 

(8.11) 

40.80 

(39.9) 

{Hg2L(H2O) 2 Cl2} C6 Dark 

Yellow 210
d
 

16.91 

(15.81) 

1.50 

(1.00) 

7.89 

(7.99) 

45.71 

(44.81) 
 

*  percents of metal were evaluated via flame atomic    

      absorption using standard addition method,  

d  decomposed. 
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Table (2) 

Infrared spectra o the Mannich base (HL) and its metal complexes. 
 

Compound 
Absorption peak (cm

-1
) 

O-H,C-O C=S,S-H C=N,C-N M-O M-S Other perk 

HL 3430(br) 

1010(s) 

1020, 

2500(w) 

1600(s),905 - - - 

C1 - 

1005(s) 

650 1595, 895 415(w) 389(w) 3360(br) 

H2O, 250 (Ni-Cl) 

C2 - 

995(w) 

930 1600,900 420 375(w) 3540(br) 

325(Cu-Cl) 

C3 - 

990 

945 1590,880 430 405(w) 240-260(w) 

(Pd-Cl) 

C4 - 

1000 

935 1590,913 418 398(w) 3590(br) 

C5 - 

985 

930 1610(s) 

910 

432 410(br) 3500, (b) 

1615(-OH) 

C6 - 

990(w) 

915(w) 1593(s) 

907 

430 400m 3390(br), 

1590(-OH) 
 

s  strong, w  weak, br  broad , m  medium, a  asymmetric vibration of water 

molecules bonded to metal ion, b  rocking vibration of O-H for water molecules.  

 
Table (3) 

Electronics spectral data, conductance (in DMSO) and magnetic moments 

(B.M) of metal complexes. 
 

Compound 
UV-Visible 

max(max) 
Assignment ohm

1
cm

2
mol

1
 

Magnetic 

Moment (B.M) 

HL 240, 305 * 

n 
- - 

C1 260, 380 

(19500), 525 

C.T, 

AigA2g
2
 

35 0 

C2 280, 360, 

700(90), 

895(120) 

*, 

B1gB2g 

B2gE2g 

40 1.5 

C3 250, 592(80), 

415(100) 
* 

A
1

1gA2g
2
 

A
1

1gB1g
2
 

180 0.80 

C4 240, 

370(30.000) 
* 

C.T(ML) 

50 0 

C5 218, 310, 

350(20.000) 
* 

C.T(ML) 

30 0 

C6 240, 

295(50.000) 
* 

C.T(ML) 

40 0 

 

C.T  charge transfer transitions. 
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Results and Discussion 

Micro analytical, and other physical 

properties of Mannich base and its metal 

complexes are given in Table (1).  

The stoichiometries of the ligand and 

its complexes were confirmed by either 

elemental analyses. The molar 

conductance measured in DMSO of             

10
-3

M solutions of these complexes fall              

in the range (30-50) ohm
1

cm
2
mol

1
 

indicating their non-electrolytic 

behavior, except for pd(II) complex 

which exhibits electrolytic properties in 

2:1 ratio 
(11)

.  

The observed magnetic moment of 

Cu(II) complex was 1.5BM this value 

suggested square planar stereochemistry 

of the complex. The observed magnetic 

moment of pd(II) complex was 0.80 

BM, this agrees with the suggested 

square planar configuration.  

 

IR Spectra: 

The broad band that appeared in the 

I.R spectrum of the Mannich base (HL) 

at 3430 cm
-1

 is assigned to the stretching 

vibration of the intermolecular hydrogen 

bonded O-H in the molecule 
(13)

. This 

band disappeared in the IR spectra of the 

complexes. The disappearance of this 

band in all the complexes suggests the 

coordination of oxygen atom of O-H in 

the 2-position of triazole ring after 

deprotoration. The broad band accruing 

around 3360-3390 cm
-1

 may be 

attributed to the OH vibration of water 

moleaules in the complexes
(14)

. However 

the medium absorption at 1020 cm
1

 in 

the I.R spectrum of the base, was shifted 

to lower frequency (950-915) cm
-1

 due 

to coordination of sulfur atom of thione 

group to the metal ion. This evidence        

of the bonding is also shown by the 

observation that new band in the spectra 

of the metal complexes appear at 375-

410 cm
1

 and 415-432 cm
1

 assigned to 

(M-S) and (M-O) stretching vibrations 

that are not observed in the specter of 

the free ligand.
(15-16)

. Morever the weak 

absorptions in the range (250-380) cm
-1

 

were assigned to M-Cl
(17)

.  

 

Electronic spectra:  

Bands of maximum absorption 

related to the three ligand nad metal 

complexes are shown in Table (3). The 

ligand solution in ethanol shows two 

peaks at 240 and 305nm assignable to 

* and n* transitions
(18)

 

respectively. The Ni(II) complex in 

(DMSO) solution exhibits two spin 

allowed transitions in the region                

(380-515) nm which may be attributed              

to A1g
1
A2g

2
 and A1g

1
B2g

2
 

respectively 
(19)

, this supports the square 

planar geometry around metal ion.   

The brown complex of Cu(II) gave 

orange colour in DMSO, this refers to 

the presence of vacant site on the metal 

ion. The electronic spectra in Dmso gave 

abroad band splited at 700 and 592 nm 

which were assigned to B1
2
g  B2

2
g 

and B1
2
g E

2
g transitions

(19)
 of square 

planar complex.  

The red palladium complex show 

two absorption bands which were 

observed at 415 and 592nm. The 

spectrum was typical of square planar 

pd(II) complexes
(20)

. The bands were 

assignees to A1g
1
 B1

1
g (10Dh) and 

A1
1
g E1

1
g transitions respechrely. 

However the Zn(II), Cd(II) and Hg(II) 

complexes are dark colored and 

diamagnetic expected for d
10

 ions. The 

UV-vis. Spectra of the complexes show 

relative change in the bands absorption 

compared to that of ligand.  

 

Bactericidal Activity:  

The antibacterial activities of the 

ligand and its metal complexes were 

carried out by using agar techniques 
(21)

 

against growth cultures of Escherichia 

coli and Bocillus respectively at the 

concentration of 1000mg/ml of the 

compound.  

The ligand was found to be active 

while Zn(II) and Hg(II) complexes 

found to be inactive. In contrast Ni(II), 

Cu(II) and Pd(II) complexes showed 

growth inhibition against the two 

bacteria, this result can be attributed to 

the synergic effect
(22)

 between the metal 

ion and ligand. Table (4). 
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Table (4) 

Anti bacterial activity of Manusich 

base (HL) and its metal complexes 

(mg/ml). 
 

Compound Bacillus E. coli 

HL 20(++) 5(+) 

C1 22(++) 30(+++) 

C2 18(++) 15(++) 

C3 21(+++) 10(++) 

C4 (-) (-) 

C5 (-) (-) 

C6 (-) (-) 

 
Suggested stereo chemical structures: 

According to the results obtained 

from elemental and spectral analyses, 

the structures of the above mentioned 

complexes can be illustrated as follows:  

 

 
 

M = Ni(II) and Cu(II) 

Square planar geometry of Ni(II) and 

Cu(II) complex. 

 
 

 
 

M = Zn(II), Cd(II) and Hg(II) 

Tetrahedral geometry of Zn(II), Cd(II) 

and Hg(II), complexes.  
 

 
 

Square planer geometry of pd(II) 

complex. 
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