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ABSTRACT
In recent years heterocyclic compounds analogues and derivatives have attracted wide attention due to their useful biological and
pharmacological properties. Indole, Benzothiazole and its analogs are versatile substrates, which can be used for the synthesis of numerous
heterocyclic compounds. Indole, Benzothiazole and its derivatives are used in organic synthesis and they are used in evaluating new product that
possesses different biological activities. Hence, their extensive structural modification has result in different analogues of Indole and
Benzothiazole derivatives depicting wide range of biological and pharmacological activities such as antiviral, anticonvulsant, anti-inflammatory,
analgesic, antimicrobial and anticancer. This review article literature survey summarizes the synthesis and pharmacological activities of Indole,
Benzothiazole and its derivatives.
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1. INTRODUCTION
A number of heterocyclic derivatives containing nitrogen
and sulphur atom serve as a unique and versatile scaffolds
for experimental drug design. Isatin (1H-indolin-2,3-dione)
1-3, is an endogenous Indole molecule found in human (as a
metabolite of adrenaline), which shows diverse
pharmacological and biological activities. In 1840, Erdmann
and Laurent discovered Isatin as product resulting from the
oxidation of indigo dye by nitric acid and chromic acid.

Isonitrosoacetanilides have been synthesized from
substituted anilines on reaction with chloral hydrate and
hydroxyl amine hydrochloride. Substituted isonitroso
acetanilides on subsequent reaction with sulphuric acid
yielded corresponding indolin2, 3-diones 5-6. The most
important alternative to Sandmeyer synthesis is the method
of Stolle. In this method anilines are reacted with oxalyl
chloride to form an intermediate chlorooxalylanilide which
can be cyclized in the presence of a lewis acid, usually
aluminium chloride to give the corresponding Isatin 7.

Benzothiazole is one of the most important heterocyclic
compound, weak base, having varied biological activities and
still of great scientific interest now a days. They are widely
found in bioorganic and medicinal chemistry with
application in drug discovery 4. Benzothiazole is a privileged
bicyclic ring system. Benzothiazoles are fused member
rings, which contain the heterocyclic bearing thiazole.
Sulphur and nitrogen atoms constitute the core structure of
thiazole and many pharmacologically and biologically active
compounds. Thiazole is structurally related to thiophene and
pyridine, but in most of its properties it resembles to the
latter.
General methods for synthesis of Indole, Benzothiazole
and its derivatives
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Condensation of o-aminophenol with acids: Treatment of
2-aminothiophenol and substituted aromatic acids in
presence of Polyphosphoric acid provides a good method to
synthesize 2- substituted benzothiazoles and gives a good
yield 8.
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Antimicrobial Activities:

Synthesis of 2-substituted benzothiazole by using
different type of catalysts: 9-10

U. K. Singh et al. 11 reported the synthesis of Schiff’s and NMannich bases of isatin and its derivatives with 4-amino-Ncarbamimidoyl benzene sulfonamide (1) 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.

(i) Bromine as catalyst: Recently several methods reported
which utilize bromine as catalyst. Basically cyclization with
bromine achieved by oxidation of aniline, substituted aniline
and arylthiourea in acid or chloroform with alkali
thiocyanate. 2-aminobenzothiazole and found that an
arylthiourea can be cyclized with liquid bromine in
chloroform to form a 2- aminobenzothiaozles.

Ramachandran et al. 12 reported the synthesis of schiff and
mannich bases of Isatin derivatives (2) and were tested for
antimicrobial activity by Cup-plate method on strains: like
Staphylococcus aureus, Streptococcus pyogenes, Escherichia
coli, Klebsilla aerogenes, and Candida albicans. Most of the
compounds shown greater antibacterial and antifungal
activities when compared with the standard drugs.

2-amino-5,
6-dichloro
and
2amino-6,
7dichlorobenzothiazole by cyclization of suitable substituted
aniline with help of thiocyanogen.

Antitubercular Activities
Sangamesh A. Patil et al. 13 reported the synthesis, biological
evaluation Co (II), Ni (II),and Mn (II) metal complexes (1) of
novel isatin schiff base ligand the complexes show activity
against Mycobacterium tuberculosis strain H37Rv.
Sandeep K. Gupta et al.14 reported the synthesis some
thiobenzimidazolyl derivatives

(ii) Sulphuric acid as a catalyst: Allen used sodium
thiocyanate and cyclize p-substituted aniline into 2-amino-6substituted benzothiazole in the presence of sulphuric acid
which act as a catalyst.

(2). Most of them reported good antitubercular activity
against Mycobacterium tuberculosis.

Anticancer activities

(iii) Benzene as a catalyst: cyclizations of isothiocyanates
to 2- aminobenzothiazole in presence of benzene.

Hoyun Lee et al. 15 reported the hybrid pharmacophore
design and synthesis of isatin benzothiazole analogs. All
examined compounds (1) were quite effective on all the
cancer cell lines examined. The compounds 4-bromo-1diethylaminomethyl-1H-indole-2,3-dione and 4- chloro-1dimethylaminomethyl-3-(6-methyl-benzothiazol-2-ylimino)1,3-dihydroindol-2-one emerged as the most active
compounds of this series.
Sarangapani Manda et al. 16 reported the synthesis of certain
3-{4-(5-mercapto-1, 3, 4-oxadiazole- 2- yl) phenylimino}
indolin-2-one derivatives (2). All derivatives 15 were
screened for anticancer activity against HeLa cancer cell
lines using MTT assay.

Pharmacological actives:
The main objective of present is to search for the potent
compound for pharmacological activities with lesser adverse
effects. Literature survey revealed that Indole and
benzothiazole derivatives posses diverse biological activities.
Various pharmacological activities are as follows:
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Anti HIV Activity
Dharmarajan Sriram et al. 17 reported the synthesis of
aminopyrimidinimino isatin analogues Compound 1cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-7[[N-4-[3’(4’amino 5’tri methoxy benzyl pyrimidin-2’-yl) imino- 1’isatinyl] methyl]N-1-piperazinyl]-3-quinoline carboxylic acid
(1) emerged as the most potent broad-spectrum
chemotherapeutic agent active against HIV, HCV.

Antioxidant activity:

S. N. Pandey et al. 18 reported the synthesis of 1-[N, Ndimethylaminomethyl] isatin-3-[1'(6''- chlorobenzothiazol2''-yl)] by reacting 3-[-1-(-6- chlorobenzothiazol-2-yl)
thiosemicarbazone] and formalin with dimethylamine (2).
The synthesized compounds were screened for anti-HIV
activity at HIV-1(III B) in MT-4 cells.

C.R. Prakash et al. 23 reported the synthesis of some novel
isatin derivatives and analogs (1). These compounds were
screened for antioxidant activity. In this method, the
compound
3-(4-(4dimethylaminobenzylideneamino)
phenylimino) indoline-2-one showed highest antioxidant
activity.

Y. Teiltz et al. 19 reported synthesis of N-methyl isatin- β4',4'-diethylthiosemicarbazone (3) and shown inhibition of
HIV by their action on reverse transcriptase, viral structural
proteins.

Anti tubercular and Anti diabetic activity
Bhusari KP et al. 24 reported Some 4-Amino-N-(1,3benzothiazol-2-yl) benzenesulphonamide derivatives(1)
were prepared and found to have good in-vitro
Antimycobacterial activity (A) against H37Rv strain of
mycobacterium tuberculosis and other derivatives (B) and (C)
were also found active as antibacterial and antifungal agents.
Pattan S et al. 25 reported Synthesized 2-amino [5 (4sulphonylbenzylidine)-2,4- thiazolidnedione] - 7 – chloro – 6
- flurobenzothiazole series (2) and screened for their
antidiabetic activity on albino rat by alloxan induced tail
tipping method.

CNS depressant activity
Prince P Sharma et al. 20 reported the synthesis of some
novel isatin schiff’s bases (1). These compounds were
screened for anticonvulsant activity.
Krishan Nand Singh et al. 21 had been synthesized (3Z)-5bromo-1-methyl-3-[(4- nitrophenyl)imino]-1,3- dihydro-2Hindol-2-one by reacting 5-substituted N-methyl/N-acetyl
isatin and aromatic amine (2) with glacial acetic acid and has
shown to possess good anticonvulsant activity.

Anthelmentic activity
Sreenivasa M et al. 26 reported Flurobenzothiazole
comprising sulfonamide pyrazole derivatives (1). They
screened synthesized for anthelmentic activity by using
earthworms (Peritumaposthum). Albendazole was used as
standard drug. The compounds were evaluated by time
taken for complete paralysis and death of worms.

Antiviral activity
Sriram et al. 22 reported the synthesis of a novel series of
lamivudine prodrugs involving N4- substitution with Isatin
derivatives (1). The synthesized compounds showed in-vitro
antiretroviral activities and one compound were found to be
equipotent to lamivudine with EC50 OF 0.0742 ± 0.04 μM.
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Antibacterial and antifungal activity
Alang G et al. 25 reported Some 2- substituted benzothiazoles
(1) is examined against E. coli and S. aureus for antibacterial
activity and Candida albicins and Aspergillus Niger for
antifungal activity. Most of the compounds showed
promising results for both activitity.
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substituted with different aromatic, heterocyclic and other
groups.
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