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Abstract—Schiff base metal complexes are derived by the
condensation reaction of amine and aldehydic groups. Schiff bases
devised by an amino and carbonyl compound which are an important
class of ligands which are coordinated with the metal ions via
azomethine nitrogen and have been studied extensively. In
azomethine derivatives, the C=N linkage is necessary for biological
activity, several azomethine have been recognised to possess
remarkable antibacterial, antifungal, anticancer and antiviral,
antimalarial activities. In the present Era or we can say that in
present time the Schiff base metal complexes are lucrative compound
for industries as well as important in the medical applications. Schiff
bases are the appropriate compound having unrivalled application
for both the organic and inorganic chemistry. Schiff base ligands and
their complexes are shown influenced application in medicinal
applications because of their wide of spectrum of biological
activities. This review compiles the antibacterial, antifungal,
anticancer and antiviral Schiff bases. An overview of synthetic
methodologies used for the preparation of Schiff bases is also
described. This review can be summarizing the synthesis,
characterization and biological activities of Schiff bases and their
derivatives.
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1. INTRODUCTION

Schiff bases are the compounds or the metal complexes which
are widely used in medicinal, pharmaceutical field and for
industrial purposes. As per the ancient survey, the Schiff bases
are also useful ascribe for their application as a catalyst in a
reaction which occur at very high temperature. The activity
can help to understand the properties of ligands as well as a
metal which can used to synthesize the highly active
compounds or the large number of metal complexes.

Basically, the Schiff bases are the ligand, a metal which
surrounded by a cluster ions or molecules, which are used for
the synthesis of complex compounds. Due to existence of
C=0 and NH, groups, both ketones and amines are very
reactive organic compounds. The nucleophilic addition
reaction of both ketones and amines formed a very important

class of compounds called as Schiff bases. These are
synthesized by a condensation reaction of primary amines and
an active carbonyl compound (aldehydes/ ketones). Water is
byproduct in this reaction. The general formula of Schiff base
is RCH=NR!, where R & R represents alkyl/aryl
substituents). ™ This review shows the Schiff bases and their
metal complexes have the characteristics behavior as a catalyst
and their various types of important activities such as
antimicrobial @ anticancer ¥ antiviral. ™ In present era the
transition metal complexes of Schiff base ligand are very
interesting topic for studying for young scientist due to their
variety of possible structure for the ligand depending upon the
ketones/ amines are used and their specific industrial or
biological applications. &

To know about the Schiff base metal complexes and their
various applications we synthesis a variety of homo and
heterocyclic Schiff bases. All the synthesized Schiff bases are
characterized by using different physical and analytical tools
or techniques such as IR, UV, *H NMR and Mass Spectra etc.
Schiff base can acclimatize various types of metal complexes
which coordinate to synthesize different homo and hetero
metal complexes with different structures. Schiff base
complexes have important and interesting properties like
ability to bind oxygen reversibly, catalysis in hydrogenation of
olefins, complexity towards some toxic metals and their
photochromic sproperties. 2 Schiff bases also consider donor
atoms such as N, O, S etc. and these donor atoms of the Schiff
bases and their derivatives as mixed ligand complexes can
play an important role in biological process in which enzyme
were activated by the metal ions. ****) These mixed ligand
complexes were derived from the heterocyclic compounds of
quinoline and its derivatives. ™“® Quinoline are the most
important heterocyclic compounds which are used in the
formation of mixed ligand complexes. ' These derived
derivatives have unique phrenological or important biological
applications such antibacterial, antifungal, *®*°! antiviral. ** !
This review compares the different biological activities and
their studies of Schiff base metal complexes.
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In recent past or in present days Schiff base ligands and their
transition complexes have increased significantly interest in
students because of some enhancing properties. Some of their
compounds are responsible for their unpleasant fragrance or a
specific taste thus they are used in various types of beverages
like they are used as healthy alcoholic beverages. These types
of compounds should be derived from there raw material
which are protein, starch and carbohydrates hence these are
responsible for the quality of alcoholic beverages as well as
their safety products. %

2. BIOLOGICAL APPLICATIONS OF SCHIFF BASE
METAL COMPLEXES

The enlargement in the branch of bio-inorganic chemistry has
expand the interest or engrossment in Schiff base metal
complexes, since it has been conceded that many of the Schiff
base metal complexes may distribute as modal for important
biological applications. Thus, we describe them in following:

3. ANTIBACTERIAL ACTIVITIES OF SCHIFF BASE
METAL COMPLEXES

Schiff base amino acid complexes are obtained from 5-
bromosalicylaldehyde (bs) and a-amino acids [(_-alanine (ala),
L-phenylalanine (phala), _-aspartic acid (aspa), -histidine
(his), _-arginine (arg)]. Cu(ll), Ni(ll), Mn(ll), Co(ll) and
Zn(11) metal complexes along Schiff base obtained from the 5-
bromosalicylaldehyde and 2-aminomethylthiophene. These
Schiff bases and their metal complexes are screened for
antimicrobial activities by disc diffusion method antagonistic
towards bacteria. Metal complexes display the antimicrobial
activities shown in their results. The metal complexes manifest
antimicrobial activities and they show magnified inhibitory
activity collate with their parental ligands under their
condition of experiments. Chelation theory was used to
explained the antibacterial activity. The result showed that the
tested complexes were reported as antibacterial against Gram-
positive and Gram-negative bacterial strains. The complexes
are more potent against Gram-positive compare with the
Gram-negative bacterial strain. (El-Sharif & Eldebss, 2011)
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4. ANTIFUNGAL ACTIVITIES OF SCHIFF BASE
METAL COMPLEXES

The synthesized Schiff base ligands and there metal
complexes were screened against the antifungal activity by
well diffusion method (Kirby-Bauer method). The fungal
strains of S. rolfsii and M. phaseolina. The results of the
antifungal activity showed that the activity of the synthesized
Schiff base ligand and their metal complexes were screened
against different types of minimum inhibition concentrations
(MIC). The compounds exhibit antifungal activity at the
concentration of 1 mg/mL and no antifungal activity were
detect at the lower concentration. The result of the antifungal
activity showed that the Schiff base metal complexes showed
good antifungal activity than the Schiff base ligand. (2017)
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Synthesis route to Cu(l1), Zn(11), Ni(11) and Co(I1) ternary complexes

The Schiff base metal complexes of new cationic Cu(ll),
Co(ll), Ni(ll), vO(l) and Zzn(ll) are derived from
salicylalidene-4-imino-2,3 dimethyl-1-phenyl-3 pyrazolin-5-
one and 2-aminothaiazole. To understand the structural feature
of these Schiff base metal complexes with the help of
elemental analysis via UV-Vis, 'H NMR, ®C NMR
spectroscopies, FTIR, EPR, Fluorescence emission, Powder
XRD, FESEM and FAB-Mass spectral measurement. These
Schiff base complexes and their various metal complexes are
screened against the antifungal activities of chelate against
Candida albicans, Rhizoctonia bataicola, Aspergillus flavus,
Aspergillus niger and Rhizopus stolonifer by well diffusion
method in which the medium is potato dextrose agar. The
result of the screening of Schiff base and their metal
complexes against the various fungal strains are described in
the minimum inhibitory concentration (MIC). The conclusion
of the screening against the antifungal activities showed that
the Schiff base metal complexes are more potent in
comparison with the Schiff base complexes or we can say that
the Schiff base metal complexes shows better result to the
Schiff base ligands. (2018DNA)
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Salicylalidene-4-iminoantipyrine

Structure of Schiff Base
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5. CONCLUSION

In this review articles, the recent progress in the fields of
Schiff bases and their derivatives, their structure,
characterization and biological applications can be discussed.
These ligands and their metal complexes have a significant
featured in both industrial as well as in medicinal fields. The
Schiff bases are the broad investigator for the applications in
industrial fields. Therefore, this class of Schiff base
compounds deserve the for investigation in their biological
activities. Although the research on the subject of Schiff base
and their derivatives is developed, a number of reports
disclosing the effect of Schiff base in antimicrobial, antiviral
of clinical interest have recently been increasing.
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