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ABSTRACT

The review article is focused on studies of Isatin-based Schciff Bases and their biological and pharmacological
activities. Isatin-based Schiff base are generally synthesized by condensation of the keto group of Isatin with
different aromatic primary amines carrying imine or azomethine (—C=N-) functional group. Isatin Schciff Base
possesses numerous biological properties like antitumor, antimicrobial, anti-inflammatory, anticonvulsant,

antiviral, anti HIV, antioxidant, CNS depressant activities.
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INTRODUCTION

Isatin or 1H-indole-2, 3-dione (1) is an indole
derivative. The compound was first obtained by
Erdman and Laurent in 1841 (Otto Linne Erdmann,
1840). lIsatin is an important class of heterocyclic
compounds. Recently, heterocyclic compounds
analogues and their derivatives have attracted
strong interest in medicinal chemistry due to their
biological and pharmacological properties. (Manju P
et. al., 2011). The small and simple isatin nucleus
possesses numerous biological properties like
antimicrobial (Singh UK et. al.,, 2010), anti HIV
(Pandeya SN et. al., 1999), antitubercular (Ozlen G
et. al., 2008), antitumor (Hoyun L et. al., 2009), anti-
inflammatory (Gummadi SB et. al., 2010), antioxidant
(Prakash CR et. al., 2011), antiviral (Shibinskya MO et.
al., 2010), anticonvulsant (Prince PS et. al., 2009) and
CNS depressant activities (Zapata-Sudo G et. al,
1986).
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In nature, isatin is found in plants of the genus
Isatis'?, in Calanthe discolor (Yoshikawa M et. al.,
1998), in Couroupita guianensis Aubl (Bergman J et.
al., 1985), has also been found as a component of
the secretion from the parotid gland of Bufo frogs

(Wei L et. al, 1982) and in humans as it is a
metabolic derivative of adrenaline (Ischia M et. al.,
1988), ( Palumbo A et. al., 1989). Substituted isatins
are also found in plants, for example the melosatin
alkaloids (methox phenylpentyl isatins) obtained
from the Caribbean tumorigenic plant Melochia
tomentosa (Kapadia GJ et. al., 1980), ( Kapadia GJ et.
al., 1977) as well as from fungi: 6-(3’-methylbuten-2’-
yl)isatin was isolated from Streptomyces albus (Grafe
U and Radics L, 1986) and 5-(3’-methylbuten-2’-
yl)isatin from Chaetomium globosum (Breinholt J et.
al., 1996). Isatin is one of the most promising new
classes of heterocyclic molecules having many
interesting activity profiles and well-tolerated in
human (Yan Y et. al., 1992), (Joaquim FM et. al.,

2001)
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It may be prepared from cyclizing the condensation
product of chloral hydrate, aniline and
hydroxylamine in sulfuric acid (Marvel CS and Hiers
GS, 1925), (Sandmeyer T, 1919). This reaction is
called the Sandmeyer isonitrosoacetanilide isatin
synthesis (2) and discovered by Traugott Sandmeyer
in 1919. The method applies well to anilines with
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electron withdrawing substituents, such as
fluoroaniline (Alam M et. al., 1989)

Schiff Bases

Schiff bases are the compounds carrying imine or
azomethine (—C=N-) functional group. These are the
condensation products of primary amines with
carbonyl compounds and were first reported by
Hugo Schiff (Schiff H, 1864), (Dhar DN and Taploo CL,
1982), (Sathe BS et. al., 2011) Schiff bases form an
important class of the most widely used organic
compounds and has a wide variety of applications in
many fields including analytical, biological, and
inorganic chemistry. Schiff bases have gained
importance in medicinal and pharmaceutical fields
due to a broad spectrum of biological activities like
anti-inflammatory (Sondhi SM et. al., 2006), (Pandey
Aet. al., 2011), (Chandramouli C et. al., 2012), (Singh
N et. al., 2006), analgesic (Chinnasamy RP et. al.,
2010), (Mounika K et. al., 2010) antimicrobial
(Venkatesh P, 2011) (Chaubey AK and Pandeya SN,
2012), anticonvulsant (Aboul-Fadl T et. al., 2003),
antitubercular (Miri R et. al., 2013), anticancer (Ali
SMM et. al., 2012), ( Wei D et. al., 2006), antioxidant
(Avaji PG et. al., 2009), anthelmintic (Venugopala KN
and Jayashree BS, 2003) and so forth. The nitrogen
atom of azomethine may be involved in the
formation of a hydrogen bond with the active
centers of cell constituents and interferes in normal
cell processes (Vashi K and Naik HB, 2004), (Li S et.
al.,, 1996 ). Apart from biological activities, Schiff
bases are also used as catalysts, intermediates in
organic synthesis, dyes, pigments, polymer
stabilizers and corrosion inhibitors (Chohan ZH et.
al., 1997). Studies enlightened that metal complexes
show greater biological activity than free organic
compounds (Ershad S et. al., 2009). Augmentation of
biological activity was reported by implementation
of transition metals into Schiff bases (Tisato F et. al.,
1994). Schiff bases played an influencing role in
development of co-ordination chemistry and were
involved as key point in the development of
inorganic biochemistry and optical materials
(Jarrahpour A et. al., 2007.) Schiff bases have been
utilized as synthons in the preparation of a number
of industrial and biologically active compounds like
formazans, 4-thiazolidinines, benzoxazines, and so
forth, wvia ring closure, cycloaddition and
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replacement reactions (Bhattacharya A et. al., 2003).

Eg. Isatin Schiff base (3)
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BIOLOGICAL
DERIVATIVES
Antimicrobial Activities:

U. K. Singh et. al., reported the synthesis of Schiff’s
and N-Mannich bases of isatin and its derivatives
with 4-amino-N-carbamimidoyl benzene sulfonamide
(4) and was tested for antibacterial activity by MIC
method on strains: S. aureus, B. pumulis, B. subtilis,
E. coli, S. abony, K. pneumoniae. All compounds
exhibited very significant and better antibacterial
activity (Singh UK et. al., 2010).
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ACTIVITIES OF QUINOXALINE

Chhajed S.S et. al., reported the synthesis of schiff
and mannich bases of isatin and its derivatives with
quinoline (5). Investigation of antimicrobial activity
of the compounds was made by the agar dilution
method on strains: B. substilis, S. aureus, S. faecalis,
E. Coli, P. aeruginosa, C. albicans A. niger. And the
compounds are significantly active against bacteria

and fungi (Chhajed SS and Padwal MS, 2010).
R, OH

Aliasghar Jarrahpour et. al., reported the synthesis of
some novel bis-schiff bases of isatin and their
derivatives. These newly synthesized bis-schiff bases
(6) were also tested for their antibacterial and
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antifungal activities by MIC method on strains: S.
cerevisiae, S. aureus, C. albicans, E. coli (Aliasghar J
et. al., 2007).

Ramachandran et. al., reported the synthesis of
schiff and mannich bases of isatin derivatives (7) and
was tested for antimicrobial activity by Cup-plate
method on strains: like Staphylococcus aureus,
Streptococcus pyogenes, Escherichia coli, Klebsilla
aerogenes, Candida albicans. Most of the
compounds shown greater antibacterial and
antifungal activities when compared with the
standard drugs (Ramachandran S, 2011).
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Seshaiah Krishnan Sridhar et. al, reported the
synthesis of synthesis of hydrazones, schiff and
mannich bases of isatin derivatives (8). The
compounds were screened for antibacterial activity
on strains: Bacillus subtillus, Staphylococcus aureous,
E.coli and Pseudomonas aeruginosa. The minimum
inhibitory concentrations of the active compounds
were determined. 1- Diphenyl amino-methyl-3-(4-
bromo phenylimino)-1, 3-dihydro-indol-3-one and 3-
(4-bromo phenylimino)-5-nitro-1, 3-dihydroindol- 3-
one were found to be the most active compounds of
the series (Seshaiah KS et. al., 2001).
1
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Sanjay Bari et. al, reported the synthesis and
antimicrobial activity of some new isatin derivatives
(9) antimicrobial activity of compounds with 5-
bromo substitution showed the most favorable
antimicrobial activity (Sanjay B et. al., 2006).
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G. Sammaiah et. al.,, reported the synthesis of 2-
aminobezoic acid (2-oxo-1, 2-dihydro-indol-3-
ylidene)-hydrazides, as indole hydrazides have
shown proven to be good antimicrobial agents. Some
new series of indole hydrazides synthesized (10) few
2-amino benzoic acid (2-oxo-1, 2-dihydro-indol-3-
ylidene)-hydrazides which showed good
antimicrobial activity (Sammaiah G et. al., 2011).
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Antitubercular Activities

Sangamesh A. Patil et. al., reported the synthesis,
biological evaluation Co (II), Ni (II),and Mn (II) metal
complexes of novel isatin schiff base ligand (11) the
complexes show activity against Mycobacterium
tuberculosis strain H37Rv (Sangamesh AP, et. al.,

2011)
N/
//®/ \CH3
/
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Sandeep K. Gupta et. al., reported the synthesis
some thiobenzimidazolyl derivatives (12). Most of
them reported good antitubercular activity against
Mycobacterium tuberculosis (Sandeep KG and Shyam

SP, 2011)
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Anticancer activities

Hoyun Lee et. al, reported the hybrid
pharmacophore design and synthesis of isatin
benzothiazole analogs (13). All examined compounds
were quite effective on all the cancer cell lines
examined. The compounds 4-bromo-1-
diethylaminomethyl-1H-indole-2,3-dione and 4-
chloro-1-dimethylaminomethyl-3-(6-methyl-
benzothiazol-2-ylimino)-1,3-dihydroindol-2-one
emerged as the most active compounds of this series
(Hoyun L et. al., 2009).
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Abadi et. al., reported the synthesis of 3-substituted-
2-oxoindoles (14). Compounds were tested for
potential antiangiogenic properties, and also tested
for in vitro antitumor properties against MCF7
(breast), NCI-H460 (lung) and SF268 (CNS) cancer cell
lines (Ashraf H Abadi et. al., 2006).
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Sarangapani Manda et. al., reported the synthesis of
certain 3-{4-(5-mercapto-1, 3, 4-oxadiazole- 2-
yl)phenylimino}indolin-2-one derivatives. All
derivatives 15 were screened for anticancer activity
against Hela cancer cell lines using MTT assay
(Sarangapani M et. al., 2011).
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N. H Eshba et. al, had synthesized 5-(2-oxo-3-
indolinyl) thiazolidine-2,4-dione having positions 1
and 3 of the isatin and thiazolidine rings,
respectively, substituted by various Mannich bases
16 and screen for anticancer activity (Eshbha NH and

Salama HM, 1985)
[

Hsc/’\‘>

Anti-Inflammatory activity

Gummadi Sridhar Babu et. al, reported the
synthesis, characterization and evaluation of Novel
N-(1H benzimidazol- 2-yl)-2-isatinylidene-
hydrazinecarboxamide (17). Anti-inflammatory data
revealed that the compounds possess significant
activity which is on a par with the standard ligand
(Gummadi SB et. al., 2010).
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B. Durga Prasad et. al., reported the synthesis,
characterization of isatin derivatives (18). All the
synthesized isatin derivatives have been investigated
for their anti-inflammatory activity (Durga PB et. al.,
2012).

Panda et. al., reported the synthesis of some isatin
nucleus (19). The synthesized compounds were
screened for their analgesic and anti-inflammatory

agents (Panda J, 2012).
N—R

—O0

\\ ,CHy
N

19

Perumal Panneerselvam et. al, reported the
synthesis of some novel Schiff's bases of 5-
subsituted Isatin (20). These synthesized compounds
were investigated for analgesic (Tail immersion
method), anti-inflammatory (carrageenan- induced
paw oedema method) activity (Perumal P et. al.,

2010)
N

by

\

40

N
3C

20

Ry

Maharaj Pogula et. al., reported the synthesis of new
isatin derivatives (21). The synthesized derivatives
were evaluated for in vivo anti-inflammatory activity.
The compounds unsubstituted compounds 5-chloro,
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5-fluoro, 6-bromo were found to have moderate
potent activity (Maharaj P et. al., 2012)
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Anti HIV Activity

Dharmarajan Sriram et. al., reported the synthesis of
aminopyrimidinimino isatin analogues Compound 1-
cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-7[[N-4-[3’-
(4’-amino  5’trimethoxybenzylpyrimidin-2’-yl)imino-
1’-isatinyl] methyl]N-1-piperazinyl]-3-quinoline
carboxylic acid (22) emerged as the most potent
broad-spectrum chemotherapeutic agent active
against HIV, HCV (Dharmarajan S et. al., 2005)

N=—

N
1 N \
R / NH, CH,
—0 0—CHs
N o o
\\ st CHg
N
\
R,
22

S. N. Pandey et. al., reported the synthesis of 1-[N, N-
dimethylaminomethyl]isatin-3-[1'(6"-

chlorobenzothiazol-2"-yl)] by reacting 3-[-1-(-6-
chlorobenzothiazol-2-yl)thiosemicarbazone] and
formalin with dimethylamine (23). The synthesized
compounds were screened for anti-HIV activity at

HIV-1(11l B) in MT-4 cells (Pandeya SN et. al., 1999)
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S. N. Pandey et. al., reported synthesized Schiff bases
of isatin derivatives with sulfodoxine (24). All the
compounds showed notable activity. The piperidino
methyl compounds were found to be the most active
ones in the series (Pandeya SN et. al., 1998).
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Y. Teiltz et. al., reported synthesis of N-methyl isatin-
B-4',4'-diethylthiosemicarbazone (25) and shown
inhibition of HIV by their action on reverse
transcriptase, viral structural proteins (Teitz Y et. al.,
1993).
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CNS depressant activity

Prince P Sharma et. al., reported the synthesis of
some novel isatin schiff's bases (26). These
compounds were screened for anticonvulsant
activity (Prince PS et. al., 2009).

26

Sivakumar Smitha et. al., reported the synthesis of N-
Acetyl/Methyl Isatin  derivatives (27). The
synthesized compounds were screened for their
anticonvulsant and Sedative-Hypnotic activities. The
synthesized compounds showed significant sedative-
hypnotic activity (Sivakumar S et. al., 2008)
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S N Pandey et. al, had synthesized isatin-3-
hydrazone by isain, para bromo and phenoxy acetyl
hydrazide with glacial acetic acid (28) which showed
anticonvulsant activity (Pandeya SN et. al., 2002)

O\\ OH

-

N—NH

Krishan Nand Singh et. al., had been synthesized
(32)-5-bromo-1-methyl-3-[(4- nitrophenyl)imino]-1,3-
dihydro-2H-indol-2-one by reacting 5-substituted N-
methyl/N-acetyl isatin and aromatic amine (29) with
glacial acetic acid and has shown to possess good
anticonvulsant activity (Singh KN et. al., 2004).

Antiviral activity

Sriram et. al., reported the synthesis of a novel series
of lamivudine prodrugs involving N4- substitution
with isatin derivatives (30). The synthesized
compounds showed in-vitro antiretroviral activities
and one compound was found to be equipotent to
lamivudine with EC50 OF 0.0742 + 0.04 uM (Sriram D

et. al., 2005).
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Antioxidant activity

C.R. Prakash et. al., reported the synthesis of some
novel isatin derivatives and analogs (31). These
compounds were screened for antioxidant activity. In
this method, the compound 3-(4-(4-
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dimethylaminobenzylideneamino) phenylimino) CONCLUSION

indoline-2-one showed highest antioxidant activity The literature reveals that isatin derivatives have
(Prakash CR et. al., 2011). diverse biological activity and the various synthetic
///R routes brought an interest to the chemists,
N pharmacologists and researchers. Due to their wide
N/®/ range of applications, these compounds received a
/ great deal of attention. In conclusion, a wide variety
—0 of biological activity of isatin shiff base has been

m described.

31
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