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ABSTRACT. Four new complexes of Cu(II) and Ni(II) with the ligands L1 (2-N-acetyl-salicyliden-hydrazino-4-clormethyl thiazole) and L2 (2-N-acetyl-salicyliden-hydrazino-4-thiazolyl acetic ester) were synthetized and investigated by IR, ESR and UV-VIS spectroscopy and by magnetic susceptibility measurements. A correlation of these data suggest that the complexes are of the type [ML1(CH3COO)]H2O and [ML2(CH3COO)]. L1 and L2 act as tridentate ligands and the complexes have a distorted tetrahedral (D2d) local symmetry around the Cu(II) and Ni(II) ions.

1. Introduction

The recent studies on compounds containing the thiazole moiety has raised special interest due to their importance in different life-fields. The pharmacological activity and the chelating properties of thiazole derivatives were the premises for obtaining metallic complexes with therapeutic activity or serving as study models for metallo-enzymes [1-4].

In the present work, we report the synthesis and the physico-chemical study of 4 new complexes with possible antibacterial, antifungal or anti-inflammatory activity. The new complexes are [ML1(CH3COO)]H2O and [ML2(CH3COO)],where M = Cu(II), Ni(II), L1 = 2-N-acetyl-salicyliden-hydrazino-4-clormethyl thiazole, L2 = 2-N-acetyl-salicyliden-hydrazino-4-thiazolyl acetic ester.  

2. Experimental

2.1. Materials and measurements

The ligands were prepared as described in the literature [5]. Metal acetate and solvents were chemical reagent grade or analytical grade.

The elemental chemical analysis of the complexes was performed by the classical method. The Cu(II) and Ni(II) ions were determined gravimetrically as Cu(py)2(SCN)2 and Ni(dmg)2, where py = pyridine and dmg = dimethylglioxime.

The IR spectra were recorded with a FTIR Nicolet 205 and a Specord IR 20 spectrophotometers in the 4000 – 400 cm-1 range, in KBr pellets.

The electronic spectra in the UV-Vis (190-900 nm) region were performed with a Spectronic Genesys 5 spectrophotometer using 10-5 M (UV) and 10-3 M (visible) DMSO solutions.

The powder ESR spectra of (1) and (2) complexes were obtained at room temperature in the X band (9.4 GHz) using a standard JEOL-JES-3B equipment.

Magnetic susceptibility measurements of all complexes were recorded using a horizontal Weiss balance. The values of magnetic moments were determined from the plot of 1/χM versus T values.

2.2. Preparation of complexes
Synthesis of the C15H16N3OSClCu complex : [CuL1(CH3COO)](H2O (1)

50 ml ethanolic (EtOH) solution of Cu(CH3COO)2(H2O (0.200 g, 1 mmol) was added to the solution of 0.309 g of the ligand L1 (1 mmol) in 10 ml benzene with continuous stirring at 60 (C. After 30 minutes, a dark greenish precipitate was formed. The solid was isolated by filtration, washed with ethanol and dried until constant weight (0.216 g complex, ( = 48 %) (Found: C 39.27%; H 3.00%; N 9.87%; S 7.21; Cl 7.44%; Cu 15.13%; C15H16N3O5SClCu requires: C 40.07%; H 3.56%; N 9.34%; S 7.12%; Cl 7.09%; Cu 14.13%)

Synthesis of the C18H19N3O6 SCu complex: [CuL2(CH3COO)] (2)

8 ml water solution of Cu(CH3COO)2(H2O (0.200 g, 1 mmol) was added to the solution of 0.348 g of L2 (1 mmol) in 50 ml acetonate with continuous stirring at room temperature. After about 10 minutes, a greenish precipitate was formed. After stirring for an hour, the solid was isolated by filtration, washed with acetone and ethylic ether and dried until constant weight (0.201 g complex, ( = 43 %) (Found: C 45.13%; H 3.82%; N 9.58%; S 7.87; Cu 14.08%; C18H19N3O6SCu requires: C 46.10%; H 4.05%; N 8.96%; S 6.83%; Cu 15.55%)
Synthesis of the C15H16N3O5SClNi complex, [NiL1CH3COO](H2O (3)
5 ml ethanolic (EtOH) solution of Ni(CH3COO)2(4H2O (0.250 g, 1 mmol) was added to the solution of 0.310 g of the ligand L1 (1 mmol) in 10 ml benzen with continuous stirring at room temperature. After an hour, a yellow-brown precipitate was formed. The solid was isolated by filtration after two hours, washed with benzene, ethanol and ether and dried until constant weight (0.140 g complex, ( = 42.8 %) (Found: C 40.95%; H 4.24%; N 10.07%; S 6.78; Cl 8.12%; Ni 13.79%; C15H16N3O5SClNi requires: C 40.05%; H 3.60%; N 9.45%; S 7.21%; Cl 7.98%; Ni 13.20%). 

Synthesis of the C18H19N3O6SNi complex, [NiL2CH3COO] (4)
5 ml ethanolic (EtOH) solution of Ni(CH3COO)2(4H2O (0.248 g) was added to the solution of 0.309 g of the ligand L2 (1 mmol) in 10 ml benzene with continuous stirring at room temperature. After an hour, an orange precipitate was formed. The solid was isolated by filtration after two hours, washed with ethanol, benzene and ether and dried until constant weight (0.265 g complex, ( = 57.2 %). (Found: C 46.81%; H 4.65%; N 9.83%; S 6.64; Ni 13.10%; C18H19N3O6SNi requires: C 46.54%; H 4.09%; N 9.04%; S 6.89%; Ni 12.64%).

3. Results and Discussion

3.1. IR Spectra

Information about the coordination mode of the Cu(II) and  Ni(II) ions  to the ligands was obtained by comparing the IR spectra of the metallic complexes with the IR spectra of the corresponding free ligands L1 and L2 (Table 1) and those of the other metal complexes [6-9]. The involvement of the OH phenolic group in deprotonated form, in coordination to the metallic  ions is indicated by the shift of the ((OH) and ((CO) phenolic bands in the IR spectra of complexes compared to the corresponding ligands. 

The exocyclic (HC=N is another group from the ligands which is coordinated to the metallic ions. This is sustained by the shift of the ((CN) exocyclic and ((NN) hydrazonic groups vibrations. 

The thiazolic ring coordinates the metallic center through its nitrogen atom, which arises in the lowering of the ((CN) thiazole frequency and the increasing of the ((NN) hydrazonic frequency.

The free acetate ion has characteristic bands at 1580 cm(1 ((as) and 1425 cm(1 ((s). The coordination of the acetate to the metallic ion is indicated by the complexes new IR bands. 

Table 1 

Some IR bands (cm(1) of the ligands and Cu(II) and Ni(II) complexes
Band
L1
1
3
L2
2
4

((OH) phenolic
3450 m
3430 w
3420 b
3440 m
3430 w
3430 b

((CN) exocyclic
1650 m
1600 s
1600 s
1620 s
1600 s
1610 s

((CN) thiazol
1610 m
1570 w
1580 w
1600 m
1570 w
1590 s

((ring) thiazol
1570 w
1560 w
1540 m
1560 w
1550 w
1550 m

((acetate)
-
1430 m

1490 m
1430 m

1490 m
-
1430 m

1500 s
1445 m

1495 m

((CO) phenolic
1295 s
1340 w
1330 w
1300 s
1335 s
1310 s

((NN) hydrazonic
1010 m
1030 w
1030 m
1020 m
1035 m
1035 m

w – weak, m – medium, s – strong, b – broad

3.2. Electronic spectra

Information about geometry of complexes around the Cu(II) and Ni(II) ions was obtained from electronic spectra. The assignment of the bands of the electronic spectra of (1) – (4) complexes are set out in table 2. 

Table 2 

Electronic spectral data for (1) – (4) complexes in DMSO solutions
Complex
M.C.(mol/l)
(max [cm-1] ((max [l(mol-1(cm-1])


UV
Vis
Intraligand transitions
Charge 

transfer
d-d transitions

1
2.86(10-5
5.26(10-3
47619 (6713)

37593 (14755)
24390 (12132)
17857 (141)

2
4.3(10-5
5(10-3
38028 (15744)
23529 (14348)
19083 (145)

3
3(10-5
4.5(10-3
38461 (13566)

31545 (9166)
24570 (8466)
18416 (136)

4
6.3(10-5
3(10-3
38461 (5063)

34843 (3968)

33222 (3687)
25974 (4777)
17064 (157)


This data suggest that (1) – (4) complexes have a distorted tetrahedral geometry around the central metal ion [6, 9-11].

3.3. ESR Spectra and magnetic susceptibility measurements

Powder ESR spectrum of the complex (1), obtained in the X band at room temperature, contains a broad signal at g = 2.103. The complex (2) has an axial powder spectrum, with the gII= 2.281 and g( = 2.075 parameters. The obtained spectra (Fig. 1) are in agreement with a distorted tetrahedral symmetry and a CuN2O2 chromophore [12, 13]. The distortion is higher for the complex (2), as arises from the axial character of the spectrum. For obtaining information about the possible interactions between the copper (II) ions, the two  complexes were studies by means of magnetic measurements. The magnetic susceptibility data have been corrected by the diamagnetic contribution using the Pascal constants.
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Fig.1 ESR spectra of the complexes 1 and 2
The magnetic moments (eff = 1.74 BM for (1) and (eff = 1.94 BM for (2) indicate the presence of monomeric species and the lake of any interaction between the Cu(II) ions from neighboring molecules (Fig.2) [8, 13-15].
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Fig.2 Temperature dependence of the inverse of the magnetic susceptibility 

for the complexes 1 and 2

The magnetic moment obtained for the complexes 3 and 4 indicate a distorted tetrahedral symmetry around the Ni(II) ions: (eff = 4.36 BM for (3) and (eff = 3.71 BM for (4) (Fig.3) [3,13].
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Fig.3 Temperature dependence of the inverse of the magnetic susceptibility

 for the complexes 3 and 4
4. CONCLUSION

A correlation of the results obtained from chemical analysis and spectral data afford the assignment of the most probable structural formulae. L1 and L2 act as tridentate ligands and the complexes have a distorted tetrahedral geometry. The proposed structures of the complexes is presented in Fig. 4.
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Fig.4 Proposed structures of the complexes (1) – (4)
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μeff = 1.94 μB


θ = 12 K
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