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Abstract:

Schiff bases are imine or azomethine-containing aldehydes or ketone-like
compounds replacing the group carbonyl. They're widely utilized in industry, and
they come in a variety range of biological processes. It has a wide Antifungal,
antibacterial, antimalarial, antiproliferative, anti-inflammatory, antiviral, and
antipyretic characteristics are among the biological activities., and is commonly
used in industry. Many Schiff bases complexes had high thermal and moisture
stabilities, which were advantageous for their use as catalysts in high-temperature
reactions. Because complexation generally increases activity, it's important to have
a better understanding of the characteristics of both ligands. Medicinal chemists
are now interested in developing Schiff bases and their metal complexes are novel
chemotherapeutic Schiff bases. This is a review of gathers Schiff bases and
complexes that have shown to be the most promising in various fields

Key words: Derivatives, antibacterial activity, imines, Schiff base.

Introduction:

Named after Hugo Schiff [1], Schiff bases are created when there are some
under particular conditions, the primary amine reacts with an aldehyde or a ketone.
Structurally, a base for Schiff (also known as Either imine or azomethine) (Fig. 1)
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(Fig. 1) Scheme for creating Schiff bases in general.

Ligands of Schiff base are simple to make and can assemble complexes with

nearly any the metal ion. Many studies on their biological applications, such as
antibacterial (2-7) Scheme (1) and Scheme (2)

H,0

—v/—u/_
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H" / 2H,0
+Fe

Scheme (1): Structures complexes Schiff's bases.
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Antimicrobial activity of HLa-Maf and H,Lb-Maf, ligands and their complexes.

Compound Mean of zone diamete, mm mgmL ™" *

Gram-positive bacteria” Gram-negative bacteria” Fungi”

Staphylococcus aureus Pseudomonas phasealicel Fusarium oxysporium
I HLa{Maf) 4004 34202 3601
(1) Ru{La-Maf){Cl}y(H,0)-H,0 19201 21£02 19+02
(2)[VO{La-Maf){ 0Ac)[Hz0)|-H:0 17+02 2002 20£02
(3)|UDy(La-Maf)[H;0): | NOy 162 0.1 18203 1802
(4)[Ru{La-Maf)s{H50},]-H:0-Cl 38201 35203 36+03
(5)|VO{La-Maf),H,0] H:0 32202 33201 36+02
(6)|UDy(La-Maf),]- 3H,0 37202 32+03 33+02
11 H,Lb(Daf) 204 3002 3001
{7)| Ru(Lb-Daf)(Cl)(H,0)| H,0 19202 17201 16+03
(8)[VO{Lb-Daf)|-2H.0 20201 18201 17+03
(93| UD,(Lb-Daf)|-2H,0 17202 19201 2103
(10)|Ruy{Lb-Daf){Cl}s(H,0) |- H,0 2602 24201 27+02
(11)|{V0)y(Lb-Daf)(H,0)| 2H,0 23:02 26£03 23:02
(12)|{UD:)z(Lb-Daf) (Hz00|-2NO4 25202 24103 25:02
Antibiotic” 42 36 10

* (Calculated from three average values.

b Chloramphencol in the case of Gram-positive bacteria, Cephalothin in the case of Gram-negative bacteria and Cycloheximide in the case of fungi.

© Error limits, .
“ Control.

Scheme (2): Biological activity of complexes.
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Scheme (3): Structures complexes Schiff's bases.
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Comp ound Concentration Growth inhibition Predicted hERG Predicted
No. (pg/ml) (nm) (-log ICsg) (-log LDsg)
Sa G 34 6.3 1.6
5b G 20 6.6 1.3
S 512 — 6.2 1.3
5d 512 — 4.6 1.5
Se 512 — 6.6 1.7
5f 128 20 6.8 1.7
DMSO M1l —

Scheme (4): Biological activity of complexes.
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Scheme (5): Structures complexes Schiff’s bases.

Faor (1:2)
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Compounds Sa* Se Bs St Pa
L! 8 8 64 8 16
L? 4 0.03 4 16 16
2 0.25 2 8 16 16
6 0.06 0.06 16 32 32
9 0.03 4 16 32 32
13 4 8 32 64 4
Linezolid 2 8 16 32 32
Cef. Axetial 32 16 32 16 32

Scheme (6): Biological activity of complexes.

antifungal (4-7), anticancer (8-9)
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Scheme (7): Structures complexes Schiff’s bases.
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Titled compounds Standards

Organisms 8 sh Sc 3d Se Sf (30mcg/disc)

Antibacterial activity

E. coli - - - - - - 23 (Ca'%
S. typhi ] = e el = ] 28 (C
P mirabilis - 2 . g - _ 20 (Ca")
B. cerus + + + : - - 20 (Ca®®)
S. aureus = -~ = . - - 22 (Na*?)

Antifungal activity

C. albicans i 2 & —— — - 19 (Na™)

A. flavus - - - - - - -

A. niger - - - - - - -

Ca® - Ceftazidime, C* - Chloramphenicol, Na*® - Nalidixic acid,
Control =DMSO.+ = 12 to 13 mm, ++=14 to 15 mm

Scheme (8): Biological activity of complexes.

137



Journal of Kufa for Chemical Science VOI(2).NO(7) v.ceveereeeeesesssessessscnnnnss Nov 2021

antioxidant (10), anti-inflammatory (11), antimalarial (12)
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e P W ﬁjr
2 7
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Scheme (9): Structures complexes Schiff’s bases.

Compound 3 S.a B.s E.coli P.a C.a Cg
a =250 =250 250 125 125 125
b =250 =250 250 125 125 125
c =250 =250 250 125 125 125
d 125 =250 250 125 125 125
€ 125 =250 250 =250 125 125
f 250 =250 250 =250 125 125
g =250 =250 250 =250 125 125
h =250 =250 250 =250 125 125
i 125 =250 250 =250 125 125
Ampicillin 0.1 0.1 62.5 62.5
Greseofulvin - - - - 62.5 62.5

Scheme (10): Biological activity of complexes.

and antiviral activity, have been published in recent years. Polymerization, thionyl
chloride reduction, organic compound oxidation, ketones reduction reaction, aldol
reaction, Henry reaction, epoxidation of alkenes, ketones hydrosilylation, synthesis
of bis(indolyl) methanes, and Diels—Alder reaction are just some of the reactions in
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which it is used as a catalyst. Schiff bases and their metal complexes are
synthesized with. Schiff bases have demonstrated Selectivity, sensitivity, and
stability are all ideal for Ag(ll), Hg(ll), Al(I), Co(ll), Ni(ll), Cu(ll), Cd(lll),
Pb(I1), Y(I1I), and Zn are all unique metal ions Fe(lll), Cd(lll) (6 ,13-14). As a
result, an analysis high lighting the applications of Schiff base ligands and
complexes of it is required.

Literature Review:

Antimicrobial activity of Schiff bases and metal complexes synthesized:
Santosh Kumar and colleagues developed Schiff base by substituting aromatic
aldehydes with 4-amino benzene sulphonamide (15). Scheme (11)

SO,NH,
7 CHOH
ArCHO T+ — >
HN (lacral acetic acd Ar-CH=N

Reflux at 5-6hrs

SONH,

Where Aris

s
(o] OoH N
CHO CHO CHO CHO

OCH;
Y Y \©\ w\©\
CHO -
cHO H,CO' cHO O

NO,;

-
o CHO
CHO

Scheme (11)
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Muhammad Aslam, et al (16) Aminophenol was combined with 4-
hydroxyacetophenon or 4-chloroacetophenon or, and the reaction mixture was kept
at a constant temperature for a period of time 3 hours at 70°C with stirring then add
conC.H,SO4(3- 4) drops. 2-oxo-2H-chromene -4-Chloro-3-carbaldehyde in
rectified spirit, it was made to respond with various anilines. Scheme (12)

Oyon
1 M- Reflux 4@1 OH
H;_NTH conc. H,SO, 5 &
B ™o - N7
P - M3z 15 10
AR H3c)4\@\n
CH 14 ~_ ==
R 2-3 24R=-Cl 4-5
3,5 R =-0OH
Scheme (12)

To produce a set of Schiff bases of the kind by S. Bairagi et al.3-(substituted-
phenylimino) methyl -4-chloro-2H-chromen-2-one reported (17). Scheme (13)

OH
HO
>_© X i sodium m
—_—
0 -""-H-‘%-D (] 160%c 0 0O

o-Hydroxyacetophenone  Diethylcarbonate ]

Anhydrous DMF | POCI,, -5 to-10 “c

Ci

Q IJ‘D Substituted anilines 2y HO
O O

Rectified Spirit

Scheme (13)
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Bag et al. have Benzidene was synthesized with a sequence The mercuration
process was studied in the presence of substituted aromatic aldehydes (18). Scheme
(14)

CHO
R
R C——N M=
H H

(i} HplDAc), - MeOH
(i} LiC1

CiHg

HgCl
R C=—=N N=—=C R
H H
all]

CilHg

Scheme (14)

K. Mounika, B. Anupama and co-worker, prepared by treating some Schiff basses
of 2-amino benzoic and 3-ethoxy salicylaldehyde in ethanol (19). Scheme (15)

0

H Ethanol
H;N Reflux

]
HO

C;H:l YH COOH
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Scheme (15)

Vivek Tiwari, Rashmi Singhai and A.P. Mishra, Some Schiff bases metal
complexes were synthesized for Cu(l1) and Ni(Il) with Schiff bases 4-chloroaniline
-4- dimethylaminobenzylidene (20). Scheme (16).

MNR
(=]

Schiff reaction
o o+ RIMNH- o
i~
™ [
H
HrN . .
MMamnich reaction

CHZCOOH )

Scheme (16)

B. K. Rai, one semicarbazone- 3-phenyl quinazolin-2-methyl -4 (3H), and its
thiosemicarbazone equivalent were used to create a series of metal complexes (21).
Scheme (17).
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¥
R = Ethyl
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Scheme (17)

N. Raman and co-workers (22), Prepared Schiff bases containing3-hydroxy-4-
Nitrobenzaldehyde and 4-minoantipyrine derivatives, as well as metal complexes
with Co(ll), Cu(ll), Mn(l1), Zn(I1), Cd(Il), Ni(Il), Hg(ll), and VO (1V) and studied
DNA cleavage and antibacterial activity are two of its chemotherapeutic
applications. Scheme (18).
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Scheme (18)

Raman and his colleagues reported on the amalgamation, characterization, as well
as electrochemical activity for complexes co(ll), Cu(ll), Zn(ll) and Ni(ll),
complexes derived from p-anisidine and acetyl acetone (23). On Aluoxan-induced
diabetic mice, Racanska and colleagues investigated Copper (II) Schiff base
complexes have anti-diabetic properties. (24). Scheme (19).
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nK™*| (O)8—c

Scheme (19)

Ruthenium (I11) Schiff base complexes generated from 3-hydroxy quinoxaline-2-
carboxaldehyde and salicylaldehyde: synthesis, characterization, and biological
characteristics have been documented by Chittilappilly and Yusuff (25). Scheme
(20).

/

\

N N
N/f
cl
N S HLU,,_.HG Y
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20

H

Hz0

Scheme (20)

144



Journal of Kufa for Chemical Science VOI(2).NO(7) v.ceveereeeeesesssessessscnnnnss Nov 2021

Two new Schiff base ligands with cyclobutane and thiazole rings have been
discovered. 1-(1-methyl-1-mesitylcyclobutane3yl)-4-(1-methyl-1-
mesitylcyclobutane3yl)-4-(1-methyl -hydrazine-2-(2,4-dihydroxybenzylidene)
thiazole and (2,4-dihydroxybenzylidenehydrazino) -4-thiazo (1-mesitylcyclobutane
-1-methyl- 3-yl) 3-methoxybenzylid enehydrazino -2-(2-hydroxy-) thiazole
clusters of mononuclear nuclei with Co(ll), Ni(l1), Zn(Il) and Cu(ll), in ethanol
solvent by Cukorovali with his coworkers confirmed it (26). Scheme (21).

.|

e ; : N M s _.-ff:_..
] E OH + &
s/f l "“>Oi \-:H-,.uu

R
N
;/ )‘NNG‘Q‘OH
< H H
HaN He
|2 Ms //G
C—MN=—C /’/
J - O
ij Me \ﬁ:ch|
HO

DCHg

g

Scheme (21)

T
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Schiff base complexes of Iron (I11) were synthesized, characterized, and too shown
to have anti-tumor activity by Shabani et al. (27). Scheme (22)

Q

/1 \
.‘Hj\ / iE)
\CI

Fe

o
‘ x |
= OHa
N X=LBr B
Scheme (22)

Naphtha derivatives of Schiff bases of synthesized by Faizul with coworkers
identified metal complexes and 2-amine- thiazole- of 2-(21- hydroxy) amino
napthathiazole benzylidene as possible antibacterial agents (28). Scheme (23)

NH,

HNj\NHZ
Oc KSCN/HCI

1. Bro,/CH;COOH
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O

X

4

O
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Scheme (23)

Complexes of Cu (Il) derived from Schiff base ligands were synthesized by
reaction of terephthalic aldehyde or 2-hydroxybenzaldehyde with 4-
aminoantipyrine have been identified by Tudor Rosu et al. (29). Scheme (24)

Scheme (24)

By condensation with primary aromatic amines, Aliasghar jarrahpour et al have
synthesized some new bis-Schiff bases of benzylisatin, 5-fluoroisatin, and istatin,

(30). Scheme (25)
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Scheme (25)

Schiff bases of 4-aminoantipyrine neutral for Cu (1) complexes were synthesized
from PhNH, anilines substituted and salicylidine-4-aminoantipyrine has been stated
by N. Raman and colleagues. (31). Scheme (26).

Ho
|

Me a 0
N\. S
RN
M N\Ir_ N Cl
Ph

X

[CuL'C1] (X = H), [CuL’C1](X = CI),
[CuL’Cl] (X =Me), [CuL’Cl](X =NO,)

Scheme (26)

Conclusion:

The area chemistry of Schiff bases is gaining momentum. Schiff base ligands
are recognized as one of the most important types of ligands as privileged ligands
because they can be without difficulty synthesized from aldehyde derivatives and
primary amines These substances, as well as their metal complexes have a wide
range of uses, including medicinal, agrochemical, and commercial applications.
They are also serve as catalysts and corrosion inhibitors.
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