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ABSTRACT  

New Schiff base derived from terephthaldehyde and o-phenlene diamine in ethanolic media and its treatment with 

Co(II), Ni(II), Cu(II) and Zn(II) have been prepared. These ligand and complexes are characterized by FTIR, 1H- NMR, 

UV, Elemental analysis, Mass and Molar conductance measurements. The results of the analytical and spectral data, the 

stoichiometry has been found to be 1:2(metal: ligand) for all the complexes. 
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INTRODUCTION  

A group of synthetic organic compounds are very important like Schiff base, Schiff base compounds which 

contain the azomethine (imine) group (–RC=N–) usually prepared by the condensation of a primary amine with an active 

carbonyl compound [1] .The most prominent structural feature of such compounds is the azomethine group with a general 

formula RHC=N-R’, where R and R’ are alkyl, aryl, cyclo alkyl or heterocyclic groups which may be variously substituted 

[2]. As schiff bases form with the most metal cation easily stable complexes so they have a significant function in 

inorganic chemistry filed science. Transition metal complexes of tetra dentate schiff base ligands have some applications 

as a model of certain metal enzymes, in catalysis and material chemistry [3]. Since the Schiff bases have ability of ease 

preparation and flexibility in different chemical environment about the C=N group, in addition to the chelating feature 

which lead to produce interesting ligand in coordination chemistry filed [4].It should be note that Schiff base which are 

derived from an amino and carbonyl compound are considered as an important class of ligands that coordinate to metal 

ions byazomethine nitrogen and have been studied extensively [5]. Thesecomplexes compound have proved thatthey have 

antibacterial, antifungal, antiviral, anti HIV, antiprotozoal, and anthelmintic activities [6]. In this paper prepared ligand bi 

danted from azomethine derivative terephthaldehyde treatment with some Trans metal to form complex expected 

whichhave biological activity. 

EXPERIMENTAL 

Material  

All chemicals and solvents are reagent grade and are purchased from Merck. All supporting electrolyte solutions 

are prepared using analytical grade reagents and doubly distilled water. 

Instrumentals 

Elemental analysis of ligands and their complexes are carried out using C.H.N EuroEA Elemental Analyser 3000  
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. Molar conductance of the complexes was measured using a coronation digital conductivity meter. The 1H-NMR spectra 

of the ligands were recorded using TMS as internal standard. Chemical shifts are expressed in units of parts per million 

relative to TMS. The FTIR spectra of the ligands and their complexes are recorded on Shimadzu FTIR 8400S 

Spectrophotometer in 4000-200 cm-1 range using KBr disc. Electronic spectra are recorded in Shimadzu 1800 Double 

beam UV-Vis, spectrophotometer within the range of 200-800 nm regions. Magnetic moments are measured by Guoy 

method and corrected for diamagnetism of the component using Pascal’s constants. 

Synthesis of Schiff Base Ligand 

For the preparation of Schiff base 20 ml ethanolic absolute  solution of terephthadehyde (0.268 g: 0.02mmol) and 

add 3-4 drops of GCC and the same volume of ethanolic absolute solution of o-phenlene  diamine (0.109g: 0.01mmol) are 

mixed.the mixture under refluxprecipitate  after  3 h   be  

follow-up interaction by TLC Observed the end of the interaction after  5 hthe product was recrystallized from 

absolute ethanol, yield 78%  and  RF = 0.65 .  

Synthesis of Complex 

In the preparation of the metal complexes, the metal and the ligands are mixed in   1:2 molar ratio using required 

quantities ofabsolute ethanol. Hot ethanolic solution of ligand  (0.01 mol) and hot ethanolic solution of corresponding 

metal salts (0.01/0.005 mol) (MX2 where M=Cu(II),Ni(II),Co(II)and Zn(II) X=Cl;) are mixed  together, refluxed for               

0.5-1h, coloured solid metal complexes were obtained. The products are filtered, washed with cold  ethanoland water 

1:1molar. All complexes are dried at room temperature and stored in desiccatorsthe products  are recrystallized from 

absolute ethanol.physical properties of the prepared complexes listed in table (1). 

Table 1: Some Physical Properties of the Prepared Ligand and Complexes 

Found (Calc)% M.Wt 
G.Mol-1 

Yield% M.P.˚
C 

Color Comp 
M N H C 

_ 
8.20 

)8.23( 
4.60 

)4.74( 
76.99 
)77.63( 

340 67.00 210 Yellow HL 

8.46)8.
56( 

7.20 
)7.33( 

4.30 
)4.48( 

69.10 
)69.16( 

764.165 72.93 
226-
225 

Paly Yellow C44H34ZnN4O5 

8.25 
)8.34( 

7.28 
)7.35( 

4.19 
)4.50( 

69.30 
)69.32( 

780.226 78.19 d275 darkYellow C44H34CuN4O5 

6.98 
)7.57( 

7.11 
)7.22( 

4.59 
)4.68( 

67.07 
)68.15( 

775.473 53.44 
253-
252 

darkYellow C44H36N4NiO6 

6.52 
)6.60( 

6.99 
)7.22( 

4.19 
)4.68( 

67.33 
)68.13( 

762.694 62.22 
265-
264 

green C44H36CoN4O6 

 

RESULTS AND DISCUSSIONS 

On the basis of elemental analyses, the complexes are assigned the composition as shown in Table (1).                          

The complexes are soluble in DMF and DMSO but are insoluble in common organic solvents and water. Conductivity 

measurements in DMSO constriction 1x10-3 M Shown in table (3). The formation and this geometry are further confirmed 

by FTIR, UV 

 

I.R – Spectra 
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Through follow-up to the react for ligand by  FTIR  observed disappearance of the peaks observed dating back 

amine With the advent of a new peak t at 1610 cm-1 this represents the azomethine stretching  band υ (H-C=N)[7].                  

The peak at 1695 cm-1 is due the carbonyl band υ (C=O)[8] show figure (1) 

 

Figure 1: FTIR Spectra of Schiff Base Ligand (HL) 

FT IR Spectrum of Znic(II) Complex(ZnHL)  

Znic (II) complex spectrum is shown in figure (2). There is a peak at 1620 cm-1 can be assigned to azomethine 

stretching band υ (H-C=N) which is shifting from 1610 to 1620 cm-1. These shifts occurr in high frequency, These shifts 

occur in higher frequency because the increasing of bond order between carbon and nitrogen [8]. In addition, there is a 

peak at 543 cm-1, 437cm-1 corresponds to υ (Zn-N) and υ (Zn -O) [9]. Table (3-3) contains the most characteristic bands 

of ZnHL 

 

Figure 2: FTIR Spectra of Znic (II) Complex 

FT IR Spectrum of Copper (II) Complex (CuHL3, 1, 2) 

FTIR Spectrum of copper complex CuHL . It is clear from this figure that its peak at 1627.97 cm-1 assigning to 

azomethine stretching band υ (H-C=N) which is shifts from 1610 to 1627.97 cm-1. These shifts occurred in a high 

frequency, Thase shifts occurred in higher frequency because increasing of bond order between carbon and nitrogen.             

And another one at 3385 cm-1 due to (O-H) of hydrate [10]. The small peak at 426 cm-1, 515 cm-1 can be related to υ 

(Cu-N) and υ (Cu-O).  

FT IR Spectrum of Nickel (II) Complex (NiHL)  

The peak at 1622 cm-1 corresponds to azomethine stretching band υ (H-C=N) which i shifts from 1610 to 

1622cm-1. These shifts occurred in a higher frequency because increasing of bond order between carbon and nitrogen. 

There is peak at 430 cm-1, 510 cm-1 is due  υ  (Ni- N) and  υ (Ni-O). 

FT IR Spectrum of Cobalt (II) Complex (CoHL)  
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Cobalt (II) complex spectrum .,  there is a peak at 1627cm-1 can be assigned to azomethine stretching band υ               

(H-C=N) which is shifting from 1610 to 1627cm-1,These shifts occur in a higher frequency because the increasing of the 

bond order between carbon and nitrogen. In addition, there is a peak at 518 cm-1, 428 cm-1 corresponds to υ ( Co-N) and υ 

(Co-O) 

Table 2: FT IR Data (4000-400 Cm−1) of HL and its Metal Complexes 

M-N)( ν  
)M-O( 

ν  
H2O 

)Coor(  

OH)(ν  
(Hydrated 

.Water) 
Water H-C=N)( ν  C=O)(ν  Compound  

 -  -  -  - 1190 1616 1695.49 LH1 
437.86 543.94 893-949 3456.55 1217 1620.26 1697.41 ZnHL 
426.28 515.01 896-911 3385.18 1230 1627.97 1695.45 CuHL 
430.23 510.20 846-893 3416 1237 1622.19 1691.63 NiHL 
428.21 518.87 848-949 3443 1230 1626.05 1703.20 CoHL 

 

H-NMR Spectra 

DMSO-d6 was used as a solvent to measure the 1H- H (Figure3). The 1H-NMR spectra of the ligand does not 

show a signal corresponding to the primary amine, supporting the complete condensation and formation of the Schiff base. 

The signal due to the imine group at δ 8.2 ppm [11, 12] (sH) provides evidence for the formation of the Schiff base. Sharp 

singlets at δ 10.1 to proton carbonyl group, 7.1-8 ppmare due to the aromatic proton of the ligand[13]. 

 

Figure 3: 1 H -NMR Spectrum of Ligand 

Mass Spectra 

The mass spectrum of HL1 shows intense peak at 340 m/z corresponding to its formulation. The Peak due to the 

elimination of(- H) of aldehyde group observed in 338m/z the spectrum.The fragmentation peaks, at m/z 310, 250 ,221  

,149   ,  117, and 81, are ascribed to the cleavage ion of C21H14N2O, C16H14N2O,C14H9N2O, C9H11NO,C8H7N,and 

C6H9, respectively, and are well observed in the mass spectrum 
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Figure 4: Mass Spectrum of Ligand 

Electronic Spectrum of Ligand (HL) 

The spectrum of ligand Figure shows (5) the first absorption band in 296 nm (33783.78cm-1) which can be 

attributed to (π - π*) transition for the aromatic nucleus. The second band appearing in 308nm (32467.53cm-1) is attributed 

to (n - π*) transition in all molecules [14]. The third band which appeared in (375) nm (26666.67) cm-1is attributed to              

(n- π*) transition in imino group (C=N)[14]. 

 

Figure 5: Electronic Spectra of Ligand 

Table 3: Electronic Spectra and Magnetic Moment Data for the Complexes 

Geometry 
Conductivity 

M.s.cm-1 
Magnetic Moment 

µeff (B.M) 
Band 

assignment 
Absorption 

Region (cm-1) 
nmλ Complex 

Octahedral 43.1 Diamagnetic 
Charge transfer 
Ligand  field 
Ligand  field 

199609.08 
26285.22 
32467.53 
33783.78 

500 
379 
309 
296 

ZnHL 
 

Octahedral 49.7 1.18 

2B2g2A1g 
Charge transfer 
Ligand field 
Ligand  field 

17241.38 
26041.67 
32467.53 
33783.46 

580 
384 
309 
296 

CuHL 

Distorted 
Octahedral 

69.8 3.23 
Charge transfer 
Ligand field 
 

27624.31 
33783.78 

362 
296 

NiHL 

Octahedral 72.5 5.14 

4T1g 4A1g 
Charge transfer 
Ligandfield 
Ligand  field 

16611.30 
34813.90 
32467.53 
33783.78 

602 
403 
308 
296 

CoHL 

 

 

CONCLUSIONS 

New Schiff base ligands have been prepared by the condensation of terephthalaldehyde with o-phenlene diamine. 

Analytical, FTIR, 1H- NMR  and  mass spectral data  revealed a 1:2 product in which both the carbonyl groups of 

terephthalaldehyde are involved in Schiff base formation. Analytical, physical and spectral data of the [ML2] complexes of 

Ni (II), Cu (II) and Zn (II) show the dibasic tetra dentate coordination involving the imino nitrogens. 
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Figure 6: Suggested Geometry Complex 
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