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Abstract: Sulphur compounds have been the subject of interest for the chemist all over the over the world due to their 
chemotherapeutic use for the mankind and animals. In recent few years coordination chemist have shown their interest in synthesizing
organo-metallic compounds mainly chelates of metals ions with sulphur and nitrogen containing organic molecules.The ability of 
nitrogen and sulphur based donors to stabilize different metal ions has sparked interest in bioinorganic systems. They are now a day 
widely explored owing to their versatile biological activity and prospective use as drugs. So, in the present investigations an attempt is 
made in the direction of seeking such a co-relation between different physico chemical properties of complexes with ligands (thioamides) 
having sulphur and nitrogen atoms as potential donors. For this, 2’ – methoxy – 2 thioquinaldine anilide ligand has been prepared by 
Willgerdort reaction. In the present study, complexes of the ligand with Co(II), Hg(II) have been prepared and investigated. From the 
studies of magnetic behaviour, electronic & IR spectra it is concluded that ligand behaves in bidentate manner utilizing sulphur and 
nitrogen donor atoms. 
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1. Introduction 
 
Heavy metal ions are of great concern, not only among the 
scientific community, especially chemists, biologists, and 
environmentalists, but increasingly among the general 
population, who are aware of the some of the disadvantages 
associated with them. In spite of the fact that some heavy 
metal ions play important roles in living systems, they are 
very toxic and hence capable of causing serious 
environmental and health problems.1-6 Some heavy metal 
ions, such as Zn(II), Cu(II), Co(II) are essential for the 
maintenance of human metabolism. However, high 
concentrations of these ions can lead to many adverse health 
effects.1, 2, 7-20 It is also a fact that others such as Hg(II), 

Pb(II), and As(III) are among the most toxic ions known that 
lack any vital or beneficial effects .Accumulation of these 
over time in the bodies of humans and animals can lead to 
serious debilitating illnesses.2,21-30 
 
Therefore, in recent few years co-ordination chemists have 
shown their interest in synthesizing the coordination 
compounds of transition metal ions with the ligand having S 
& N atoms (thioamides) as ligands. In view of the growing 
interest of thioamide ligand and their complexes in this work 
presentation the synthesis and characterization of , 2’ – 
methoxy – 2 thioquinaldine anilide and its complexes with 
Co(II) and Hg(II) ions are reported. The ligand exists in the 
one-thio tautomeric form as shown: 

 

 
 

Structure (i): the one-thio tautomeric form of Ligand 
 
This is bidentate monobasic and form five membered chelate ring with various metal ions (structure-ii and iii). 
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Structure (ii) & (iii): Metal – Ligand Complexes 

 
2. Experimental 
 
2.1 Preparation of 2’-Methoxy 2-Thioquinaldine anilide: 
 
The ligand 2’ – Methoxy 2 – Thioquinaldine anilide was 
synthesised by Willgerdort reaction. 31  
 
Meta-toluidine (distilled 1 mol.) quinaldine (distilled 1 
mole) and sulphur (powder 1 mole) were mixed in a 250 cc 
flask fitted with reflux condenser. The mixture was refluxed 
at 160°C for six hours. The reaction mixture was kept 
overnight. The solid red crystals obtained were filtered and 
recrystallised twice from ethanol. The deep yellow 

compound obtained was dried in vaccuum (0.1 mm of Hg) 
for 24 hours.  
 
2.2 Preparation of complexes 
 
The complexes of 2’ – Methoxy thioquinaldine anilide was 
prepared by the general procedure as described below: - 
 
2.2.1 Preparation of [Co (L)2(B)2] complexes 
LH = 2’ – Methoxy 2 –thioquinaldine anilide. 
.B = Pyridine, α, β, γ -picoline  
 
An aqueous ethanolic solution of hydrated cobalt (II) 
chloride (0.01 M in 60 cc 90% ethanol) was added slowly to 
ligand (0.01 M) in pyridine (or approximate base) and 
ethanol mixture (50 cc of 30% pyridine). The resulting 
solution was allowed to stand for 20-30 minutes for 
completion the reaction. The resulting reddish brown 
solution was diluted with excess of water when a brownish 
precipitate separated out. The product was filtered, washed 
without aqueous pyridine and allowed to stand in a KOH 
desiccator in the atmosphere of pyridine (or approximate 
base) 
 
2.2.2 Preparation of [Hg(L)2] 3 H2O complex: 
Mercuric acetate (0.02 M) solution if aqueous ethanol (30 
cc) was treated with ligand (0.01M) solution in acetone (30 
cc) and refluxed slowly on a steam bath, for half an hour. 
The yellow granular precipitate was filtered, washed with 
excess of water and finally with ethanol and then dried in a 
desiccator over CaCl2. The dry solids were analysed. 
Analytical datas have been shown in the table- 

 
Table 1: Results of Elemental Analysis of Complexes: 

Compound % of 
metal
Theo. 

Found % of 
C

Theo.

Found % of 
H

Theo.

Found % of 
O

Theo.

Found % of 
N

Theo.

Found % of 
S

Theo. 

Found

Co(L)2(λ-Pic)2 7.07 7.10 66.24 66.28 4.80 4.76 3.84 3.87 10.08 10.11 3.84 3.87 

[Hg(L2)]3H2O 23.87 23.86 48.55 48.59 3.81 3.88 9.52 9.58 6.66 6.69 3.81 3.85 

 
The metal and sulphur estimations were carried out by standard methods 32, 33 and nitrogen by Kjeldahl method. 
 
3. Results and Discussion  
 
3.1 Magnetic Behaviour of Complexes 
 
Magnetic behavior of certain metal ions play important role 
in structural determination of complexes. Magnetic behavior 
of Co (II) complex was calculated. 
 
The Co (II) complexes understudies show the magnetic 
moment value between 2.21 BM to 2.30 BM at room 
temperature (350C).These values indicate that the complexes 
have either four – co-ordinated square planar 
stereochemistry or six – ordinate low – spin octahedral 
structure. In present investigation, it is observed that the 
complexes do not exhibit spectral band similar to high spin 
tetrahedral or octahedral cobalt (ii) complexes. This band is 
probably d-d band assignable to 2Eg  2T1g transition of the 
complexes. Therefore, it is suggested that the Co (II) 
complexes have low spin octahedral structure. 
 

3.2 Infrared Spectroscopic Measurement of the 
Complexes 
 
The infrared spectra of Co(II) complexes have been 
recorded to find out the sites of ligand with Co(II) ion. The 
complexes display (C = N) vibration around 1605 -10 cm-1 
almost equal to ligand vibrations and second reduces by 10 -
15cm-1 indicating the co-ordination by one (C=N) nitrogen 
in complexes and one is free i.e. not involved in bonding. In 
case of adduct complexes, the (C=N) stretch appears as very 
strong and broad band at probably due to coupling of co-
ordinated pyridine (or heterocyclic bases) molecules (C = N) 
stretching vibrations in the complexes. (C = N) and (C - H) 
in plane bonding vibrations of the ligand are not affected 
appreciably in the complexes. 
 
In case of base coordinated complexes definite position of 
ligands vibration was difficult to assign due to the IR 
vibrations of pyridine or heterocyclic base molecules. The 
fourth thioamide vibration of the ligand molecules (785cm-1 
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in MTQA) which series mainly due to (C=S) stretch, shifts 
to lower frequencies by 110-120 cm-1 indicating the 
involvement of thiol (C=S) sulphur in bond with central 
metal atom, In present investigation, the IR spectra could not 
be determined in far infrared region hence nothing could be 
suggested about (M-N) or (M-S) vibration. Therefore, it is 
concluded the ligands (MTQA) is behaving as bedentate in 
[CO(L)2(B)2J. 
 
 

4. Conclusion and Future Implications 
 
On the basis of above discussion it is concluded that the 
ligand behaves in a bidentate manner utilizing S & N donor 
atoms. Sulphur and nitrogen containing organic molecules 
has been the subject of interest for the chemist all over the 
world due to their chemotherapeutic use for mankind and 
animals. Thus from the above studies the following structure 
is suggested for Co(II) complexes Co(L)2(λ-Pic)2 

 

 
Structure (iv): str.of Co(L)2(λ-Pic)2 Structure (v): str.of Co(L)2(β-Pic)2 where M = Co (II),Hg(II) 
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