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Abstract - 
                                      Schiff bases are a vast group of compounds characterized by the presence of a double 

bond linking carbon and nitrogen atoms, the versatility of which is generated in the many ways to combine a 

variety of alkyl or aryl substituents. Compounds of this type are both found in nature and synthesized in the 

laboratory. For years, Schiff bases have been greatly inspiring to many chemists and biochemists. The 

carbon–nitrogen double bond present in the iminol tautomer is a typical element found in Schiff bases. In 

addition to the characteristics of the structure of these selected derivatives, and sometimes their classification, 

we presented selected literature items which, in our opinion, represent their importance in various fields well. 

Schiff bases have a wide range of biological activities, including antibacterial, antifungal, anti malarial, anti-

inflammatory, anti proliferative, antiviral, and antipyretic. Schiff bases can be potential sources of 

antioxidants because they can donate electrons and protons. Schiff base complexes can be used as catalysts, 

such as in the oxidation of cyclohexene. Schiff bases are used in coordination chemistry because they can 

form stable complexes with metal ions. Schiff bases are used as dyes and pigments. Schiff bases are used as 

stabilizers for polymers.  

 

Keywords: Schiff bases, hydrazides, Biological activities, Antioxidants, Dyes and pigments, Polymer 

stabilizers. 

INTRODUCTION 
                                                                         Schiff bases are generally excellent chelating agents, 1-6 

especially when a functional group like –OH or –SH is present close to the azomethine group so as to form a 

five or six membered ring with the metal ion. Versatility of Schiff base ligands and biological, analytical and 

industrial applications of their complexes make further investigations in this area highly desirable. The 

importance of Schiff base complexes for bioinorganic chemistry, biomedical applications, supramolecular 

chemistry, catalysis and material science, separation and encapsulation processes, and formation of 

compounds with unusual properties and structures has been well recognized and reviewed. 

Schiff bases resulted from aromatic aldehydes ortho-substituted with a hydroxyl group have initially 

arouse the researchers' interest because of their ability to act as bidentate ligands for transitional metal ions7-11. 

Schiff bases of salicylaldehydes have also been reported as plant growth regulators12 and antimicrobial13 or 

antimycotic14 activities. Schiff bases also show some analytical applications15. Schiff bases are active against 

a wide range of organisms for example; Candida Albicans, Escherichia coli Staphylococcus aureus, Bacillus 

polymxa, Trychophyton gypseum, Mycobacteria, Erysiphe graminis and Plasmopora viticola. An interesting 

application of Schiff bases is their use as an effective corrosion inhibitor, which is based on their ability to 

spontaneously form a monolayer on the surface to be protected. 
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A large number of different Schiff base ligands have been used as cat ion carriers in potentiometric 

sensors as they have shown excellent selectivity, sensitivity, and stability for specific metal ions such as 

Ag(II), Al(III), Co(II), Cu(II), Gd(III), Hg(II), Ni(II), Pb(II), Y(III), and Zn(II)16-21. Schiff bases have been 

studied for their important properties in catalysis22. They show catalytic activity in hydrogenation of olefins23. 

They find applications in bio mimetic catalytic reactions. 

The Schiff bases synthesized from 2-amino-Benzthiazole,              4-amino-Salicylic acid and 4-

aminophenol are shown in scheme 1. 
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Literature survey shows that benzimidazole derivatives play a vital role in biological activities such as anti-

diabetic24, antimicrobial25-26, antifungal27, antiviral28-29, antispasmodic30, anticancer31-32, anti-tumor33, anti-

hepatitis-C-virus34, kinase inhibitor35-36, analgesic37, antipsychotic38, antidepressant39, anti-anxiety40, 

antihypertensive41, antiulcer42 and anti-inflammatory43. On the other hand Schiff bases have an efficient 

antimicrobial44 and antifungal activities45. Benzimidazoles can be prepared by the acid catalyzed reaction of 

aldehyde or ketone with amines46. 

 The preparations of the newly synthesized Schiff bases proceed via both conventional and microwave 

irradiation methods. The aim of using microwave irradiation technique is to study the efficiency of Green 

Chemistry for synthesizing Schiff bases, also decreasing the reaction time and increasing the yield. Anticancer 

evaluation in vitro have been screened for the newly synthesized products against human Cancer cell lines; 

[Co rectal cancer cell line HCT116, human liver cancer cell line HepG2 and human Ovarian cancer cell line 

A2780], the results showed that the compounds 2a, 2b, 2c are more potent comparing with the standard 

drugCK0106023. The molecular docking is performed and analyzed with Molecular Operating Environment 

program (MOE)  
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 Schiff bases are 

ligands frequently used in coordination chemistry. Although they have been used for a long time, 

characterization of Schiff bases by mass spectrometry (MS) are less than expected in the literature. In some 

studies, mass spectrums of Schiff bases and complexes were performed with Fast Atom Bombardment (FAB) 

and Electro spray ionization (ESI) methods that indicate the molecular ion peak, at recent times. In these 

studies, characterizations of metal complexes of Schiff bases were reported. A number of studies about Schiff 

bases and method were reported in between 1970 and1991. Schiff bases were synthesized and ionized by 

20,40,60,70,100 and 140 eV electrons using Direct Inlet. The obtained m/z values were evaluated47-58. 

Molecular structures of prepared Schiff bases can be seen in Fig 1. 
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Schiff bases have number of applications viz., preparative use, identification, detection and determination of 

aldehydes or ketones, purification of carbonyl or amino compounds, or protection of these groups during 

complex or sensitive reactions. Ugras et al59 have reported the synthesis, complexation, antifungal and 

antibacterial activity studies of a new macro cyclic Schiff base .Preparation, physical characterization and 

antibacterial activity of Ni (II) Sciffbase complex was reported by Morad et al60 (Scheme 2). 
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Baluja et al 61 have studied the biological activities of the following Schiff base (Scheme 9) and metal 

complexes. 
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 Synthesis, 

characterization and electrochemical behavior of Cu (II), Co (II), Ni (II) and Zn (II) complexes derived from 

acetyl acetone and p-anis dine was reported by Raman and coworkers62. These authors have observed that the 

complexes synthesized by them show fairly good antimicrobial activity. 
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Hearn and Cynamon63 have reported the synthesis and ant tubercular activity of Schiff base of the following 

type (20). 

N
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Nair and coworkers64 have studied the synthesis and antibacterial activity of some Schiff base 

complexes. The Schiff bases showed greater activity than their metal complexes. 
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     Two new Schiff bases (35 and 36) and eight transition metal complexes derived from 2, 3-

diminopyridine (DAPY) and ortho-vanillin have been synthesized65 and characterized by elemental analysis, 

magnetic susceptibility measurements, IR and NMR spectra. The Schiff bases and most of the metal 

complexes display antibacterial activity. 
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An investigation dealing with the impact of Schiff base derived from anthranilic acid and 

acetoacetanilide and its copper complex on in star larvae of Spodopetra litura was done by Raman et 66 
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    Synthesis, crystal structures and antimicrobial activities of two thiocyanato-bridged binuclear copper 

(II) complexes derived from 2, 4-dibromo-6-[(2diethylaminoethlimino) methyl] phenol and 4-nitro-2-[(2-

thylaminoethylimino) methyl] phenol was proposed by Zhe Hong67. These complexes have been characterized 

by physico-chemical and spectroscopic methods. These are found to be antimicrobial. The in-vitro 

antibacterial and antifungal activities of five different amino acid Schiff bases derived from the reaction of 2-

hydroxy-1-napthaldehyde with glycine, L-alanine, L-phenylalanine, L-histidine, 

Ltryptophaneandthemanganese(III) complexes of these bases were investigated by Iffet Sakiyan et al 68.The 

in-vitro activities against some Gram positive and Gram negative bacteria and fungi were determined. 
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 Nowadays, there is a great interest in new compounds with active antioxidant components, whether 

they are synthesized or obtained from the nature.69  

Antioxidant activities are related to the compound capability of protecting biological systems from the 

potentially harmful effect of processes involving reactive oxygen species that can cause excessive oxidation. 

Reports on such activity investigations of Schiff bases and structurally similar compounds could be found in 

literature.70-71 The DPPH (2, 2’-diphenyl-1-picrylhydrazyl) assay is one of the most important methods used 

for evaluation of antioxidant activity. It is technically simple and rapid and that might explain its widespread 

use in antioxidant screening. Antioxidant activity can be determined spectrophotometrically or by high-

performance liquid chromatography (HPLC), but also using some faster and inexpensive methods, such as 

thin layer chromatography (TLC).72 DPPH may be neutralized either by direct reduction via electron transfer 

or by radical quenching via hydrogen atom transfer.73 It is difficult to interpret reactivity patterns and 

mechanisms without specific information about the composition and structures of the investigated 

antioxidants.In the last decade, it was shown that quantum-chemical calculations can be a valuable tool in 

predicting and explaining antioxidative activity of various compounds. A good correlation between some 

quantum-chemical descriptors (i.e., various electronic descriptors, bond dissociation enthalpy and spin 

density) and antioxidant activity for a series of molecules were reported.74  

 Our group has been investigating tetra dentate Schiff bases and their complexes from different aspects 

for a long time. Their retention was investigated on different thin layers and relationships between the 

structure, retention and activity/property as well as the antioxidant capacity and electrochemical behaviour 

were discussed.75-79 Experimental results motivated us to investigate the influence of the structure on the 

antioxidant activity of these compounds and to perform calculations by hybrid density functional theory 

(DFT) methods. Several works were published to describe and explain the antioxidant activity using 

molecular descriptors.80-82 

 Coordination of the Schiff bases and the presence of the copper (II) ion have significant effect on the 

increase of antioxidant activity. All copper (II) complexes possess a square-planar geometry around the metal. 

Angle between best planes of two chelate rings in complex 1 is only 8.99°, indicating square-planar geometry. 

Day by day Schiff bases are more frequently applied for the betterment of human welfare. The 

applications of Schiff bases and their metal complexes have aroused considerable attention, mainly because of 

preparative accessibility and structural variability. 83-84 Schiff bases play an important role in both synthetic 

and structural researches. Binuclear complexes with Schiff bases of various aldehydes with aromatic amines 

are known .85-87  The oxygen bridged homo and hetero binuclear and trinuclear complexes have attracted 

much attention due to their interesting spectral and magnetic properties and their use in biochemical processes 

and homogeneous catalysis.88-90 In recent years environmentally being synthetic methods have received 

considerable attention and some methods are reported.91-92 Catalysed synthesis of Schiff bases using 

microwaves have been reported.93-94 

The Schiff bases have been subject of great interest for a number of years because of their various 

chemical and structural characteristics and also their proved applications as biologically active molecules.95 

their complexes are known to be biologically important and act as models to understand the structure of bio 

molecules and metalloproteinase. They have also a variety of applications, including biological, clinical, 

analytical, and also industrial purposes.96 Superoxide dismutase (SOD) is an enzyme that catalyses the 

dismutation of the superoxide radical very efficiently through a redox reaction of its copper center. The 

mechanism believed to be operating in the metallo proteins involves one-electron reduction of a metal ion by 

superoxide followed by re oxidation of the reduced metal ion by a second superoxide anion.97 Metal 

complexes that can undergo such redoxcycling can function as superoxide scavengers; copper is the active 

metal center in the best studied SOD and many copper complexes have been synthesized and tested for SOD-

like activity.98-99 Metal complex mediated cleavage of DNA is a subject of continued interest100, particularly, 

toward development of new metallopharma-ceuticals. The importance’s of copper complexes for promoting 

such studies in development of copper-based drugs are well-established .101 Copper complexes with imines 

have deserved much attention, probably because of their ability to intercalate between the bases of DNA 102 

and to participate in catalytic cycles with usual reducing and oxidizing agents in biological medium.103 

 Makode et al.104 have synthesized complexes of Mn(II), Fe(II), Co(II), Ni(II), Cu(II),  Cd(II), with 

Schiff’s bases derived from resdiaceaophenone and S-methyl di thiocarbazate. 
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 A large number of metal complexes with Schiff base ligands formed from salicylaldehyde or 

substituted salicylaldehydes with various aromatic amines are known 105-108. Solution stability constants of the 

complexes of a number of Schiff bases with various divalent metal ions have been studied by dodwad et al 109. 
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 The oxygen bridged mono-bidentate and tridentate complexes have attracted much attention due to 

their interesting spectral and magnetic properties and their use in biochemical processes and homogeneous 

catalysis.110-114 M.M. Shaika and co-workers115 have prepared bidentate complexes directly by the reaction of 

Schiff bases derived from 5-chloro-4-methyl-2-hydroxy acetophenone aniline and substituted anilines with 

thorium and uranyl nitrates. The complexes obtained are of the type [Th (L2) (NO3)2] respectively, where L is 

a Schiff base molecule as shown below. 
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