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ABSTRACT :  

The purpose of the research and synthesis of new 
metal complexes for therapeutic, diagnostic and catalytic 
applications and other biological and chemical applications is 
to introduce the Coordination Chemistry Base, the Coumarine 
Moieties and the Quinoline Aldehyde. 
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INTRODUCTION : 
 In 1893, Alfred Werner, considered the father of coordination chemistry in 1913, proposed the first 
theory on coordination chemistry. Coordination compounds are called compounds whose dissolution does 
not create ions, but rather complex ions. These compounds show different properties depending on the 
metal ion, nature of the metal and the form of ligand. During these times multiple colours were divided, 
later called the typical coordination compounds. the increase of coordinating chemistry goes back to the 
French Revolution. The work of Jorgenson and Werner began with the modern study of coordination 
compounds.The reason for this complex work is the formulation of the electonic metal ion structure in 
coordination compounds such as the theory of the crystal field (CFT), molecular orbital theory (MOT) and the 
theory of the Ligand Field (LFT). 
 
APPLICATIONS OF COORDINATION COMPOUNDS 

Many uses have been identified, including the treatment, management and diagnosis of diseases 
using medicinal products, according to a literature survey. Some metal complexes used for medicine, 
catalysis and so forth. For example: Examples: 

 
(a) The highly efficient DNA and RNA objective 24 cleavage catalysis of amino glycoside is shown to be highly 
efficient. 
b) Ziegler-Natta catalysts are used for the low-druck polymerization of polyethylene articles, which are an 
aluminium and titanium complex. Even the alkaline, alkaline and noble metals have been used in treating 
disease, such as gold compounds for arthritis and platinum compounds for some cancers, and calcium and 
metal ions in the magnesium play a key role in enzyme activation, nucleic acid nerve impulsion 
complexation, muscle contraction, etc. 
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COORDINATION BEHAVIOR OF THE LIGANDS: 
In the preparation of metal complexes with specific spectroscope and magnetic properties, macro 

cyclic ligands have also been used. Azomethines can be called ligands with C = N structure, and these are 
commonly known as the Schiff’s base ,hydrazones, halving carbazones, thiosemicarbazones and oximes. 

 
SCHIFF BASES 

The co-ordination chemists recently focussed on Schiff’s baseas a multifunctional spacer due to their 
preparedness and structural variant. They are condensation products of carbonyl compounds of primary 
amines. These compounds are named after him and contain an aryl or alkyl group with a double carbon 
nitrogen bond with a nitrogen atom. These compounds are called azomethine imine sand. Compounds of 
this kind also have a variable nomenclature. These products are provided by groups, imines and Schiff’s 
basein chemical abstracts. The Schiff Basis synthesis is based on many reaction routes. Amine and aldehyde 
or ketone condensation reactions in different solvents under different conditions are the most frequently 
induced in acid catalysed.The acid-catalyzed reaction is done by aceotroping the carbonyl compound and 
amine. Schiff’s basecan, as follows by typical examples, be divided into subgroups; 
 

 
 
Figure 1: Neutral bidentate. 

 
 
Figure 2: Monovalent bidentate 

 
 
Figure 3: Neutral   tridentate. 

 
 
Figure 4: Monovalent tridentate. 

 
Figure 5: Bivalent tridentate. 

 
In the following complexes, the neutral tridentate was isolated and chemically analysed, the 

octahedral complexes with transition metals were shown, where the metal ion is covered with two ligands in 
an octahedral range. 

 
a) Monodentate Schiff’s base   

The fundamental strength of the C = N group is not enough to achieve stable complexes by 
coordinating the imino nitrogen atom with a metal ion. Therefore, it is necessary to preserve a metal 
nitrogen bond in at least one additional group. The ligands are normally stabilised by resonance by aryl 
group attached to either O or N. MonodentateSchiff are well known in the literature as a foundation such as 
N-benzylideneaniline derivative (Figure: 6). 
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Figure: 6 

 
b) Bidentate Schiff’s base   
In preparing metal complexes, the foundation of BidentateSchiff is commonly used. 
I N, O donor atom set Large bident ship base groups are used as ligands for the preparation of the N and O 
donor set metal complexes. The group OH also includes oxygen. The Schiff ligands of these ships are typically 
chelated monoamines. A variety of example examples of possible bident Schiff's ligands with N, O donor sets 
are derived from 2- isoproylaniline (Figure 7), 2-Amino-3- acetophenone (Figure 8) (Figure 9). 
 

 
Figure: 7    Figure:8    Figure:9 

 
Patel et al reporter have identified Mononuclear Cu(II), Ni(II), Zn(II), Fe(III), Mn(II) and Cd(II) 

BidentSchiff Base Complexes (Figure 10) characterised by elementary analysis, magnetic measurements, 
infrared spectra, electronic spectra and thermographic anthrax 

 

 
Figure: 10 R = H and Br 

 
Naveer et al. study Co(II) and Ni(II) complexes of the bidentat ligand (figure 11) where they are 

coordinated in ligands in the enolized form (4-oxo-4H-1-benzopyrene 3-carboxyaldehyde-4-chloromethyl 
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benzyl hydrazone). The four donor atoms N2 and O2 are square foundations in this complex and two water 
molecules are on either side of the plane which create octahedral geometry around central metal atom. 

 
Figure : 11 M = Co(II) and Ni(II), Y= Cl and CH3 

 

ii) N, N donor set The base of Schiff with 2 donor-nitrogen atoms can be derived by either dialdehyde 
condensation or diketones with two imine molecules, or by diamine- and ketone-based reactions. Pyridine2- 
carboxaldehyde with 1,3-diaminopropane ligand (Figure 12), 2-[2-9 pyridylamino]phyridine ligand (Figure 
13), may be possible examples. Application is given in Figure13. These ligands have been extensively studied 
for their structure and coordination components. 
 

 
Figure : 12      Figure: 13 

 
c) Tridentate Schiff’s base 

The tridentate  Schiff’sfoundation, which includes donors from N2O, N2S, NO2 and NSO. The 
inclusion of another donor group may usually be regarded as derived from the bidentate analogous. It may 
be that the base ligands of such Schiff may also serve as a bridge between two metal centres, which gives a 
number of polynuclear complexes of the base ligands of some of the trident ship (Fig. 14), (Fig. 15) and (Fig. 
16) below. 

 
Figure: 14      Figure: 15 
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Figure: 16      Figure: 17 

 
d) Tetradentate Schiff’s base 

Tetradentate  Schiff’sN2O2 and N2S2 donor bases were studied for their coordination capability with 
metal ions. Electronic nature and conformativity of the ligands are the properties of the complexes derived 
from the base of their shipping ligands.39Tetradentate Ethylene diamine foundation Schiff can often be 
categorised as I acen (Fig.18), II salen (Fig.19) and III moxen (Fig.20). 

 

 
Figure: 18   Figure:19    Figure:20 

 
Because of the complicated existence of the IR spectra, Berger et al. carried out some simple 

structural details. Then Mossbauer tin-spectroscopy was shown to provide knowledge of this kind on 
organotines, and these inorganic tin adducts with Mossbauer techniques (Fig.21) and (Fig.22) were thought 
to be worth studying. 

 

 
Figure: 21      Figure: 22 

 
P. G.Cozzi et al., 42 performed a Cu(II) complex (bis)(mercaptobenzylidene)diamine (Fig. 23) electron 

spin resonance spectral test and arrived at Cu(II) ion configuration, namely squareplanar (Fig.23). The 
computer simulated programmes have determined different parameters. 
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Figure: 23 

 
As a result of expansion, transition metals from multi-coordinate complexes, especially Co(II), Ni(II) 

and Cu(II) complexes are formed. Such a case also happens with square planar compounds by taking the 
penta and hexa-co-ordinated complexes of one or two ship-base ligands. Different solvents are also 
correlated with the colour variations in some Co(II) and Ni(II) complexes, which result in complex higher 
coordination numbers. 

In case of studying the implications of comprehensive conjugation of coordinates of boundary and 
structural imines, the magnetic and spectral studies show the intense conjugation of the C = N group does 
not promote the attack of imines, which are induced by Natarajan / Paleniandavar2-hydroxychalkonic imines 
with their Co(II), Ni(II) and Cu(II) complexes. The square-planar configurations of all complexes. Other forms 
of complexes of chalconium are also mentioned in the literature and are also considered to have square 
planar geometry, Cu (II) complexes with 2,2'-dihydroxychalkoneimines. 

Schiff bases have a broad range of uses in fruit, dye, analytical chemicals, catalyses, fungicides, 
agrochemical and biological activities. With the rise in the incidence of deep mycose, the screening of new 
and more effective antimicrobials with low toxicity has been increasingly emphasised. Based on their ready 
accessibility and their structural variety, Schiff basis complexes are considered as one of the most important 
stereochemical models in main group and transition metal coordination chemistry. 
 
CONCLUSION: 

Adipichydrazides with quinoline aldehyde, coumarinhydrazide with substituted acetophhenones, 
and 2-amino-5-iodobenzoic acid hydrazide with quinoline aldehyde are used for the present study to 
synthesise the Schiff base ligands and their metal complexes. 
 
REFERENCES: 
1. R. Nair, A. Shah, S. Baluja, S. Chanda, J. Serb .Chem Soc., 71(7), 733, (2006). 
2. J.P. Fickler, Jr (editor) Symmetry in Chemical Theory, Dowden, Autchinson, 82, Ross Inc., 

stroudesburg.penssylvania., (1989). 
3. J. D. Lee, Concise Inorganic Chemistry, 5th edition, 205, (1998). 
4. A. R. Silva, K. Wilson, J. H. Clark, C. Freire, Stud. Sul. Sci. Catal., 158, 1525, (2005). 
5. A. Ray, S. Banerjee, R. J. Butcher, C. Desplanches, S. Mitra, Polyhedron., 27, 2409, (2008). 
6. Chohan Z H, pervez H, Khan K M, Supuran C T. Organometallicbased anti-bacterial and antifungal 

compounds:transition metal complexes of 1,1-diacetylferro- cene derived thiocarbohydrazone, 
carbohyd- razone, thiosemicarbazone and semicarba- zone;J. Enzym Inhib Med Chem. 2005; 20 (1):81-
88. 

7. Slater A F, Kimland M, Jiang S A and Orrenius S. Constitutive nuclear NF Kappa B/rel DNA-binding activity 
of rat thymocytes is increased by stimuli that promot apoptosis, but not inhibited by pyrrolidine 
dithiocarbamate; Biochem. J. 1995; 15312 (pt 3): 833-838. 

8. Daniel K G, Chen D, Orlu S, Cui Q C, Miller F R and Dou Q P. Clioquinol and pyrrolidine dithiocarbamate 
complex with copper to form proteasome inhibitors and apoptosis inducers in human breast cancer 
cells. Breast Cancer Res. 2005; 7(6):897-908. 



 
 
LIGANDS OF TRANSITION METAL COMPLEXES INCLUDING SCHIFF BASE: AN OVERVIEW                     vOlUme - 8 | issUe - 5 | feBRUaRY - 2019   

________________________________________________________________________________________ 

________________________________________________________________________________________ 
Journal for all Subjects : www.lbp.world 

7 
 

 

9. Sarwar M, Ahmad S, Ahmad S, Ali S. and Awan S A. Copper(II) complexes of pyrrolidine dithiocarbamate; 
Trans Met Chem. 2007; 32(2):199-203. 

10.  Samus N, Gulya A, Tsapkov V, Chumakov Y and Roshu T. Coordination compounds of cobalt, nickel, 
copper and zinc with thiosemicarbazone and 3-phenyl-propenalsemicarbazone. Russian J. General Chem. 
2006; 76(7):1100-1105. 
 


