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ABSTRACT 

Schiff base ligands and their metal complexes are very important in medicinal and 
pharmaceutical fields because of their wide spectrum of biological activities. This review describes 
antibacterial and antifungal activities on the coordination chemistry of multidentate open chain and 
macrocyclic Schiff base ligands and their metal complexes. These promising results are encouraging 
further for inorganic as well as bio-inorganic chemists. 
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Antibacterial, Antifungal activity. 

International Journal of 

Chemical and Pharmaceutical Sciences 

2014, June., Vol. 5 (2) 
 
 

Antibacterial and antifungal activity of Schiff base ligands and their metal 

complexes-A Review 

Sulekh Chandra* and Seema Gautam 

Department of Chemistry, Zakir Husain College, University of Delhi, J.L. Nehru Marg, New Delhi, India. 

* Corresponding Author: E-Mail: Schandra_00@yahoo.com

1. INTRODUCTION 

 Coordination chemistry, widely developed 
in the last few decades, is highly considered in 
inorganic, organic and biological fields [1-4]. 
Coordination chemistry has always been a 
challenge to the chemists as it has more branches 
now-a-days. [5-10] In coordination chemistry, Schiff 
base ligands, which can be synthesized from the 
condensation of primary amines with carbonyl 
compounds (Figure 1) play an important role. 
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Figure - 1: Formation of Schiff base by 

condensation reaction (R group may be 

various substitute) 

Schiff base ligands regarded as 
“privileged ligands” received a great attention 
because they are able to coordinate metals 
through imine nitrogen and another group usually 
linked to aldehyde or ketone [5]. Not only they 
have played a role in the development of 
coordination chemistry, but they can also be found 
at key points in the development of inorganic 
biochemistry. [6-8] These ligands containing donor 
atoms like N, O, S show broad biological activity 
and are of special interest because of the variety of 
ways in which they are bonded to metal ions. [9-11] 

It is known that the existence of metal ions 
bonded to biologically active compounds may 
enhance their activities. [12,13] Schiff bases and 
their metal complexes have wide applications in 

food industry, dye industry, analytical chemistry, 
catalysis, agrochemical, and biological field. [14-16] 
A stable open and macrocyclic Schiff base ligands 
and their metal complexes have become the most 
well known of all metal based drugs. [17-20] More 
than thousands of articles have been published on 
the synthesis and biological activities of Schiff 
base metal complexes, [21-23] such as chromium, 
manganese, cobalt, iron, calcium, lanthanum, 
nickel, and copper. [24-32] More recently, these 
ligands and their metal complexes have been 
found to possess antiviral, [33] antitumor [34] 

antioxidant, [35] DNA binding and DNA cleavage, 
antibacterial and antifungal activities. This review 
highlights extensive studies on syntheses, and the 
antibacterial and antifungal activities of open 
chain and macrocyclic Schiff-base ligands (mono 
and polydentate) and their metal complexes. The 
present review updated these results. 

2. ANTIBACTERIAL ACTIVITIES 

The increase in the mortality rate 
associated with infectious diseases is directly 
related to bacteria that exhibit multiple 
resistances to antibiotics. The lack of effective 
treatments is the main cause of this problem. The 
development of new antibacterial agents with 
novel and more efficient mechanisms of action is 
definitely an urgent medical need. Schiff bases 
have been pointed to as promising antibacterial 
agents. 

A series of Schiff base metal complexes (M 
= Cu(II), Co(II), and Ni(II) have been synthesized 
with Schiff base derived from 1,5-
diaminonaphthalene, glyoxal/ biacetyl and 2-
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aminophenol (Figure 2). The Schiff bases and their 
complexes have been screened for their in vitro 
antibacterial activity against various bacteria, by 
paper disc method, it result confirms the binuclear 
complexes are more potent than free ligands [36]. 
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Figure - 2. 

The series of transition metal complexes 
(M = Co(II), Ni(II), and Cu(II), X = Cl-, Br-, NO3

-) 
with Schiff base ligand 1-
ethyl,1,2,3,5,tetrahydroimidazo(2,1-
b)quinazolin5-one semicarbazone (Figure 3) have 
been synthesized. All synthesized ligand and 
complexes have been screened for antimicrobial 
activity. The metal complexes are more potent 
than the free ligand [37]. 
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Figure - 3. 

A series of Ni(II), Co(II), Cu(II), and 
VO(IV) complexes have been synthesized from the 
Schiff base ligand (2-[(Z)-{(2-(1H-Benzimidazole-
2yl)phenyl]imino}methyl]–4-
Chlorophenol(BMCP) (Figure 4). All the complexes 
were tested for their antibacterial activity. 

Antimicrobial activity of the ligand and its metal 
complexes were studied against two gram 
negative, and two gram positive bacteria. The 
activity data show that the metal complexes are 
more potent than the free ligand [38].  
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Figure - 4. 

A novel family of tetraaza macrocyclic 
Cu(II) complexes [CuLX2] (where L = N4 donor 
macrocyclic ligands) and (X = Cl−, NO3

-) have been 
synthesized (Figure 5). The antibacterial activity 
of all these complexes against gram positive and 

gram negative bacteria was compared with the 
activity of existing commercial antibacterial 
compounds. The complexes were found to be most 
potent against both gram positive as well as gram 
negative bacteria due to the presence of thio 
group in the coordinated ligands [39]. 
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Figure - 5. 

Azo group-containing Schiff base ligands, 
and their metal complexes (M = Cu(II) and Co(II)) 
were synthesized (Figure 6). Ligands and all the 
complexes were tested for their antibacterial 
activity. The results indicate that the ligands have 
some activity against the bacteria. The complexes 
have more activity than ligand [40]. 
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Figure - 7. 

A novel series of complexes of the type 
[M(C28H18N6)X2], where M = Co(II), Ni(II), Cu(II), 
and Zn(II) and X = Cl–, NO3 – , OAc–, were 
synthesized by template condensation of isatin 
and 1,2-diaminobenzene in methanolic medium 
(Figure 7). All the synthesized macrocyclic 
complexes were also tested for their in vitro 

antibacterial activity against some pathogenic 
bacterial strains. The MIC values shown by the 
complexes against these bacterial strains were 
compared with standard antibiotics. Some of the 
complexes showed good antibacterial activities 
[41]. 
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New tetradentate N2O2 donor Schiff bases 
and their metal complexes (M = Co(II), Ni(II), 
Cu(II), Pd(II)) were synthesized (Figure 8). All the 
ligands and complexes were screened for their in 

vitro antibacterial activity against two gram 
positive and two gram negative bacteria. In this 
study, Pd(II) complexes exhibited potent 
antibacterial activity against B. subtilis, S. aureus 

whereas other metal complexes also show more 
activity towards all tested strains than standard 
drugs [42]. 

Figure - 8. 

New (Z)-2-(pyrrolidin-2-
ylidene)hydrazinecarbothioamide (L) was 
synthesized in a good yield by the reaction of 
pyrrolidone with thiosemicarbazide. Metal 
complexes (M = Co(II), Ni(II), Cu(II))  of (L) were 
prepared (Figure 9). The free ligand and its metal 
complexes were tested in vitro against several 
microorganisms to assess their antimicrobial 
properties. The study shows that these complexes 
have high activity against tested bacteria [43].  

A new series of macrocyclic metal 
complexes (M = Cu(II), Ni(II), VO(IV)  and X = ClO4

-

) have been prepared (Figure 10). Schiff base 
ligand has been synthesized from freshly prepared 
O-aminobenzaldehyde and benzidine. This 
synthesised ligand reacts with 2,3-pentanedione 
and metal salts to form a macrocyclic binuclear 
Schiff base complexes. The parent Schiff base and 
its complexes are assayed against gram negative 
bacteria like Klebsiella pneumoniae, Escherichia 

coli and gram positive bacteria like staphylococcus 

aureus by disc diffusion technique. The inhibition 
of bacterial growth high at Cu(II) complex [44].  
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Figure - 9. 

Complexes of Ni(II) of N,N’-disalicylidene-
3,4-diaminotoluene(a), N,N’-bis(3,5-di-
tertbutylsalicylidene)-1,3-
diaminopropane(b),tetrathiafulvalene-N,N’ 
phenylene bis(salicylideneimine)(c), o-

hydroxybenzaldehyde, o-hydroxyacetophenone 
ethylenediamine (d) and 1-phenylbutane-1,3-
dionemono-S-methylisothio-semicarbazone with 
5-phenylazo- ohydroxybenzaldehyde (e) have 
been synthesized (Figure 11). The bio-efficacy of 
the ligands and their complexes has been 
examined against the growth of bacteria in vitro to 
evaluate their antimicrobial potential [45]. 
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Macrocyclic Schiff base ligand is prepared 
via condensation of 2,6-pyridine 
dicarboxaldehyde with triethylenetetramine. 
Metal complexes (M = Cr(III), Fe(III), Co(II), Ni(II), 
Cu(II), Cd(II) X = Cl-) have been synthesized 
(Figure 12). The parent Schiff base and its eight 
metal complexes were assayed against four 
bacterial species, two gram negative, and two 
gram positive. The Schiff base and five of its metal 
complexes showed antibacterial activity at 
different rates. The complexes of Cr(III) and Cu(II) 
inhibited gram positive bacteria, while Co(II) 
complex inhibited all tested bacteria greater than 
the parent Schiff base [46].  
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Figure - 12. 

Tetraaza Macrocyclic complexes of 
transition metals of Ni(II), Cu(II), Cr(III), Fe(III), 
and Mn(II) were synthesized in methanolic media 
by template method (Figure 13). In vitro 

antibacterial activity of macrocyclic complexes 
against five pathogenic bacterial strains were 
tested to assess their inhibiting activities and 
compared with standard drug [47].  

 

Figure - 13. 

The new complexes M(DMBG)2(ClO4)2 (M 
= Mn(II), Ni(II), Cu(II), and Zn(II) DMBG = N,N-
dimethylbiguanide) have been synthesized 
(Figure 14). The metal-free N,N-
dimethylbiguanide and complexes exhibit specific 
anti infective properties as demonstrated the low 
MIC values, a large antimicrobial spectrum and 
also inhibit the ability of Pseudomonas aeruginosa 
and Staphylococcus aureus strains to colonize the 
inert surfaces [48].  

A new asymmetric heptaaza Schiff base 
macrocyclic bis(pendant donor) Mn(II) complex, 
has been prepared (Figure 15). The antimicrobial 

activity of pendant armed Schiff base macrocyclic 
complexes of Mn(II) were tested against 

pathogenic bacterial strains. The results showed 
that the symmetric heptaaza Schiff base 
macrocyclic complexes of Mn(II) had remarkable 
inhibition zone on the culture of S. aureus and E. 

Coli as compared with standard drugs [49]. 
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Figure - 15. 

The new macrocyclic Schiff base ligands 
were synthesized by the condensation reaction 
between 9,10-phenanthrenequinone and o-
phenylenediamine. The ligands react with 
vanadylsulphate to form metal complex (Figure 
16). Further the complexes have been subjected to 
antimicrobial activity [50]. 

N N

N N

XX

X X

SO4
O=V

 

Figure - 16. 

The macrocyclic ligands are synthesized 
by condensation of o-phenylenediamine and 4-
4diamino, diphenyl methane with acetyl acetone 
in ethanolic medium followed by formation of 
their complexes with vanadium salt (Figure 17). 
The biological activities of all compounds have 
been studied by screening them against organism 
gram negative, and gram positive bactria [51]. 
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A new series of macrocyclic complexes, 
[M(C48H32N4)X2], where M = Co(II), Ni(II), Cu(II), 
and Zn(II), X = Cl-,NO3

-, OAc-, have been 
synthesized by condensation of 1,8-
diaminonaphthalene and benzil, in the presence of 
divalent metal salts (Figure 18). The metal 
complexes were also tested for their in vitro 
antibacterial activities against some bacterial 
strains and compared with the standard antibiotic. 
Some tested complexes show good antibacterial 
activities against some bacterial strains [52]. 
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Figure - 18. 

Some metal complexes, ML2 [M = Co(II), 
Ni(II), Cu(II) and Zn(II)], of 2-acetylthiophene 
benzoylhydrazone ligand (L) containing a tri 
functional SNO-donor system have been 
synthesized (Figure 19). The complexes showed 
remarkable antibacterial activities against some 
selected bacterial strains [53]. 
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Figure - 19. 

The condensation reaction of 
succinyldihydrazide with glyoxal in the presence 
of divalent metal ions results in the formation of 
the complexes of type [M(C6H8N4O2)X2], where M 
= Co(II), Ni(II), Cu(II), Zn(II), and Cd(II) and X = Cl–

, NO3
–, OAc– (Figure 20). The complexes were 

tested for their in vitro antibacterial activity. Some 
of the complexes showed remarkable antibacterial 
activities against some selected bacterial strains 
[54]. 
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Figure - 20. 

A novel series of the complexes of the 
type [M(TML)X]X2, where TML is a tetradentate 
macrocyclic ligand, M = Cr(III), and Fe(III), X=  Cl–, 
NO3

–, OAc– have been synthesized by condensation 
of indole-2,3-dione (isatin) and o-
phenylenediamine (Figure 21). The complexes 
were also tested for their in vitro antibacterial 
activities. Some of the complexes showed 
remarkable antibacterial activities against some of 
the selected bacterial strains [55].  
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Figure - 21. 

Novel Schiff base ligand via condensation 
of benzil and triethylenetetraamine and metal 
complexes (M = Mn(II), Co(II), Ni(II), Cu(II), Zn(II), 
and Cd(II) and X = Cl-) have been synthesized 
(Figure 22). The ligand, in comparison to its metal 
complexes, is screened for its antibacterial 
activity. The activity data show that the metal 
complexes have antibacterial activity more than 
the parent Schiff base ligand and standard against 
one or more bacterial species [56]. 
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Figure - 22. 

A new Schiff base 2-aminophenol-
pyrrole-2-carboxaldehyde and its metal 
complexes (M = Zn(II), Cd(II), Sn(II) and Pb(II) 
and X =Cl-, NO3

-, OAc- ) have been synthesized 
(Figure 23). The bio-efficacy of the ligand and 
their complexes has been examined against the 
growth of bacteria in vitro to evaluate their 
antimicrobial potential [57]. 
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  A novel series of complexes of the type 
[M(C28H24N4)X2], where M = Co(II), Ni(II), Cu(II), 
Zn(II) and Cd(II), X = Cl–, NO3

–, OAc–  corresponds 
to the tetradentate macrocyclic ligand, were 
synthesized (Figure 24). All macrocyclic 
complexes were tested for in vitro antibacterial 
activity against some pathogenic bacterial strains. 
The MIC values shown by the complexes against 
these bacterial strains were compared with the 
MIC shown by the standard antibiotics [58].  

N N

N N

C C

C C CH3

CH3

H3C

H3C

M

X

X

 

Figure - 24. 

A series of N,N′-bis(2-hydroxylbenzyl)-
1,2-ethanediamine derivatives and its Schiff bases 
were synthesized (Figure 25), and screened for in 

vitro antimicrobial activity against pathogenic 
bacterial strains [59].  
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Figure - 25. 

Synthesis of a new Schiff base derived from 2-
hydroxy-5-methylacetophenone and glycine and 
its complexes Co(II), Ni(II), Cu(II), Zn(II), UO2(VI) 
have been synthesized (Figure 26). Antibacterial 
activities of ligand and its metal complexes have 
been determined by screening the compounds 
against various gram and gram bacterial strains 
[60].  
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Figure - 26. 

2-Methoxy-6-(5-H/methyl/chloro/nitro-
1H-benzimidazol-2-yl) phenols ligand and its 
complexes with Fe(II), Cu(II), Ag(I) were 
synthesized (Figure 27). The antibacterial activity 
and MIC of the free ligands, and the complexes 
were evaluated using disk diffusion method, and 
dilution method, respectively, against bacteria. 
Ligand as well as the Cu(II) and Zn(II) complexes, 
showed antibacterial activity against gram 
positive bacteria [61].  
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Figure - 28. 

New macrocyclic Schiff base Pd(II) 
compounds were synthesized (Figure 28). The 
biological activities of all the macrocycles and 
macrocyclic Pd(II) compounds have been tested 
against gram positive Bacillus subtilis, and 
Staphylococcus aureus and gram negative 
Escherichia coli, and Klebsiella pneumonia bacteria 
and found to be more active than commercially 
available antibacterial drugs [62]. 

A novel macrocyclic Cr(III) compounds 
have been synthesized by treating tetraaza 
macrocycle ligand (Figure 29). The biological 
activities of these complexes have been tested in 
vitro to evaluate their activity against gram 
positive and gram negative bacteria and were 
found to be more active than drugs [63].  

A new series of complexes have been 
synthesized by template condensation of 
oxalyldihydrazide and benzil in the presence of 
metal salts forming complexes of the type 
[M(C32H24N8O4)X]X2 where M = Cr(III), Mn(III), 
and Fe(III) and X = Cl-, NO3

-, OAc- (Figure 30). The 
biological activities of the metal complexes have 

been tested in vitro against a number of 
pathogenic bacteria to assess their inhibiting 
potential. Some of these complexes have been 
found to exhibit remarkable antibacterial 
activities [64].  

N

N

X

X

N

N

Cr

Cl

+2

 

Figure - 29. 

HN NH

N N

C C

HN NH

N N

C C

C6H5

C6H5

C6H5

C6H5

O O

O O

M

X

Cl2

 

Figure - 30. 

Synthesis, and biological studies of some 
Mn(III) complexes of tetraaza Schiff base 
macrocycles are described. The ligands were 
obtained by condensation of O-phthalaldehyde 
with diamine (Figure 31). These complexes were 
also tested for their in vitro antimicrobial 
activities against some bacterial strains to assess 
their inhibiting potential and the activities shown 
by these complexes were compared with standard 
drugs [65].  

N

N

N

N

X

X

Mn

Cl

+2

 

Figure - 31. 

Co(II), Ni(II), Cu(II) and Zn(II) complexes 
of the Schiff base derived from vanillin and dl-
aminobutyric acid were synthesized (Figure 32). 
Antibacterial results indicated that the metal 
complexes are more active than the ligand [66]. 

The Schiff base ligands (a) and (b) were 
prepared. The Cr(III), Co(II), Ni(II), and Ag(I) 
complexes of the ligands (a) and (b) were 
prepared (Figure 33). The free ligands and their 
metal complexes were screened for their 
antimicrobial activities. The results indicated that 
the ligands do not have any activity, whereas their 
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complexes showed more activity against the same 
organisms [67].  
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Figure - 32. 
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Figure - 33. 

A series of metal(II) unsymmetrical 
Schiff-base complexes, where M = Ni(II), Cu(II), 
and Zn(II), and their 2,20-dipyridine(bipy) and 
1,10-phenanthroline(phen) adducts were 
synthesized (Figure 34). The antimicrobial activity 
of the compounds against ten bacteria is reported. 
The Cu(II) and Zn(II) complexes showed good 
activity against many of the organisms while their 
adducts are generally not sensitive [68].  
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Figure - 34. 

Ru(II) complexes of the Schiff bases 
derived from 3-hydroxyquinoxaline 2-
carboxaldehyde and o-phenylenediamine, o-
aminophenol or 2-aminobenzimidazole have been 
prepared (Figure 35). The synthesized ligands and 
complexes have been tested for in vitro growth 
inhibitory activity against gram positive and gram 
negative bacteria[69]. 

Complexes of the type 
[Ru(CO)(EPh3)(B)(L)] (E = P or As, B = PPh3, 
AsPh3, py L = dianion of the Schiff bases derived 
from thiosemicarbazone with acetoacetanilide, 

acetoacet-o-toluidide and o-chloro 
acetoacetanilide) have been synthesized from the 
reactions of equimolar amounts of 
[RuHCl(CO)(EPh3)2(B)] and Schiff bases (Figure 
36). The complexes also exhibited antibacterial 
activity against different bacteria. The activity was 
compared with standard drug [70]. 
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Figure - 36. 

A series of new azomethine derivatives 
were synthesized by reacting 2-
formylphenoxyacetic acid with aromatic amines 
(Figure 37). The compounds were assayed by the 
disc diffusion method for antibacterial activity 
against different bacteria. The compounds tested, 
exhibited good antibacterial activity, almost equal 
to used standard [71].  
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Figure - 37. 

A novel series of complexes of the type 
[M(TML)X2], where TML is a tetradentate 
macrocyclic ligand M = Co(II), Ni(II), Cu(II), and  
Zn(II), X = Cl-, OAc-, and NO3

- have been 
synthesized by template condensation of benzil 
and thiocarbohydrazide in the presence of 
divalent metal salts (Figure 38). The biological 
activities of metal complexes have been tested in 
vitro against a number of pathogenic bacteria to 
assess their inhibiting potential [72].  
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Figure - 38. 

Stable Ru(II) carbonyl complexes having 
the general composition [RuCl(CO)(PPh3)(B)(L)] 
(where B = PPh3, pyridine, piperidine or 
morpholine, L= anion of bidentate Schiff bases 
were synthesized from the reaction of 
[RuHCl(CO)(PPh3)2(B)] with bidentate Schiff base 
ligands derived from condensation of o-vanillin 
with primary amines such as methylamine, 2-
aminopyridine and cyclohexylamine (Figure 39). 
The Schiff bases and their Ru(II) complexes have 
been tested in vitro to evaluate their activity 
against bacteria [73]. 
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Figure - 39. 

Neutral complexes of Cu(II) have been 
synthesised from the Schiff bases derived from 
salicylidene-4-aminoantipyrine and 
PhNH2/substituted anilines (Figure 40). The 
antimicrobial activity of the ligands and their 
copper complexes against the bacteria are also 
reported. The complexes have higher activities 
than those of the free Schiff bases. Moreover, they 
have higher activity than control except for 
Klebsiella pneumoniae and Pseudomonas 

aeruginosa[74].  
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Figure - 40. 

A new series of coordination compounds 
of the starting materials [Cu(dienX2Y2)] and their 
adducts [Cu(dienXXY2)(2a-5mt)] (where dien = 
diethylenetriamine, dienXX = Schiff bases of 
diethylenetriamine with 2-furaldehyde or 2-
thiophene-carboxaldehyde, X = O, S, Y = Cl-, Br-, 
and NO3

-) were synthesized (Figure 41). The study 
of the biological activity of the compounds against 
of bacteria showed that the adducts of the type 
[Cu(dienXXY2)(2a-5mt)] exhibit increased activity 
in bacteria, compared to the starting material of 
type [Cu(dienXXY2)][75].  
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Figure - 41. 

Macrocyclic ligands have been prepared 
by the reaction of the precursor diketone (benzil, 
glyoxal, diacetyl or 2,3-pentanedione) with a 
diamine (thiosemicarbazide or semicarbazide). 
Cu(II) complexes of these ligands have been 
synthesized (Figure 42). The macrocyclic 
complexes show more antibacterial activity as 
compared to the ligands. The antibacterial 
activities of the compounds were tested against 
pathogenic bacterial strain[76]. 
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Figure - 42. 

3. ANTIFUNGAL ACTIVITY 

Fungal infections are not usually limited 
to the superficial tissues; indeed, a significant 
increase in life threatening systemic fungal 
infections has been reported. The fundamental 
reason for this is the increasing number of 
patients at risk, including those with advanced 
age, major surgery, immunosuppressive therapy, 
acquired immunodeficiency syndrome (AIDS), 
cancer treatment, and solid-organ and 
hematopoietic stem cell transplantation. The 
search and development of more effective 
antifungal agents are mandatory and some Schiff 
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bases are known to be promising antifungal 
agents. 

New Co(II) and Ni(II) complexes of 4N-
substituted thiosemicarbazones derivatives of 2-
methylcyclohexanone (Figure 43) of general 
composition ML2X2 where M = Co(II), and Ni(II), X 
= Cl-, SCN-, and SO4

-2 have been prepared. 
Thiosemicarbazones exist in thione form and 
coordinate to metal ion through sulphur atom of C‚ 
S group and azomethine nitrogen. The complexes 
and ligands have also been tested in vitro for their 
antifungal activity. The experimental results 
suggest that metal chelates are more active than 
parent ligands [77]. 
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Figure - 43. 

Metal complexes (M = Mn(II), Co(II), 
Ni(II), Pd(II), and Pt(II)) of tetradentate 
macrocyclic nitrogen ligand i.e. 1,5,8,12-tetraaza-
2,4,9,11-tetramethyl cyclotetraaza-1,4,8,11-
tetraene, have been synthesized (Figure 44). In 
vitro the ligand and its complexes were tested 
against two pathogenic fungi to assess their 
growth inhibiting potential [78]. 
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Figure - 44. 

Metal complexes (M = Co(II) and Cu(II) 
and X = Cl-) of a novel 18-membered macrocyclic 

ligand (3,4,12,13-tetraphenyl-1,2,5,6,10,11,14,15-
octaazacyclooctadecane-7,9,16,18-tetraone 
2,4,11,13-tetraene) have been synthesized (Figure 
45). All the complexes have been screened for 
their in vitro antifungal activity. The compounds 
exhibit significant antifungal activity [79]. 
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Figure - 45. 

 A novel series of complexes of the type 
[M(C28H24N4)X]X2, where M = Cr(III), Fe(III), and 
Mn(III), X = Cl−, NO3

−, OAc− and (C28H24N4) 
corresponds to the tetradentate macrocyclic 
ligand, have synthesized by condensation of 1,8-
diaminonaphthalene and 2,3-
butanedione(diacetyl) in the presence of metal 
salts (Figure 46). All the complexes were tested 
for their in vitro antifungal activity against some 
fungal strains. The results obtained were 
compared with the standard antifungal drug [80]. 
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Figure - 46. 

New complexes of 12-membered 
macrocyclic Schiff base ligand containing 
thiosemicarbazone moiety have been prepared of 
general composition [MLX2] where M = Mn(II) and 
Cu(II), L = 3,4,9,10–tetra-2-furanyl-1,2,5,6,8,11- 
hexaazacyclododeca-7,12-dithione-2,4,8,10–
tetraene, X = Cl-, NO3

- and NCS- (Figure 47). All the 
examined complexes have also been tested in vitro 
against a number of pathogenic fungi. Results 
indicated that the complexes exhibited good 
antifungal activities [81].  

Co(II), Ni(II), and Cu(II) complexes with a 
tetradentate macrocyclic ligand, 6,15-dimethyl-
8,17diphenyl-7,16-
dihydrodibenzo[b,i][1.4.8.11]tetraazacyclotetrade
cine, were synthesized (Figure 48). The ligand and 
its complexes were screened for fungicidal activity 
against two pathogenic fungi to assess their 
growth inhibiting potential [82]. 



Review Article                                                                                                              www.ijcps.com 

 

37 

 

O O

N N NHHN

O O

N N CC SS

M

X

X

 

Figure - 47. 

N N

C6H5H3C

N N

CH3C6H5

M

Cl

Cl  

Figure - 48 

New Co(II) and Ni(II) complexes of 12-
membered macrocyclic Schiff  base ligand 
containing thiosemicarbazone moiety as a part of 
ring have been prepared having general 
composition [MLX2] where M=Co(II), and Ni(II), 
L=3,4,9,10–tetra-2-furanyl-1,2,5,6,8,11- 
hexaazacyclododeca-7,12- dithione -2,4,8,10 – 
tetraene, X = Cl-, NO3

-, NCS (Figure 49). The 
antifungal activities of complexes have been 
studied against a number of pathogenic fungi. The 
complexes showed good antifungal results [83].  
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Figure - 50. 

The macrocyclic ligands have been 
synthesized by the condensation reaction of 

diethyl phthalate with Schiff bases derived from o-
phenylenediamine and Knoevenagel condensed β-
ketoanilides (Figure 50). The antifungal activities 
of the compounds were tested against fungi. All 
complexes showed stronger antifungal activities 
than free ligands [84]. 

4. CONCLUSION 

These Schiff base ligands and their metal 
complexes have been investigated as potential 
antimicrobial agents in long history of medical 
application. Up to now, a great variety of these 
ligands and their complexes containing hetero 
atoms represent good antimicrobial activity. 
However, the biological activity of these Schiff 
base ligands and their metal complexes deserves 
further investigation for better result in research 
field. Although the research on this subject is 
incipient, a number of reports disclosing the 
effects of the Schiff bases on the pathogens of 
clinical interest have recently been increasing. 
Schiff base compounds have been shown to be 
promising leads for the design of more efficient 
biologically active metal complexes.  
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