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ABSTRACT

Reviewing, the issue of antimicrobial resistance, which is one of the most urgent topic of public
health today, chemists are working towards the development of medicinal agents of therapeutic
importance. The development of resistance such as multi-drug resistance towards various
antibiotics or adopted by bacterial strains possesses a challenge to the scientific community for
the innovation of new remedies. Thus, there is an ample need to develop newer and more
effective drug molecules with high safety profiles. The main objective is to find synthetic
chemical compounds that can be fused with a number of heterocyclic to generate medicinal
compounds of therapeutic importance. One of such compound is Benzothiazole consisting of
a benzene ring fused with the d face (4, 5 position) of thiazole. The benzothiazole moiety
possesses various biological activities thus representing as an active biological compound with
diverse properties. This review focuses on already available benzothiazole nucleus containing
drugs and their action and also about the various modifications that can be done on this moiety.
Keywords: Benzothiazole, Pharmacology, Anti-cancer, Anti diabetic, Anti tubercular
INTRODUCTION

Benzothiazole (BTA) and its derivatives are green tea) and pharmaceutical drugs
among the utmost essential heterocyclic (Riluzole, Ethoxolamide). The development
compounds;  originated in  natural of medicinal chemistry  containing
commodities (blackberries, black tea, and benzothiazole nucleus has been rapid
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because it is highly active moiety. Molecular
designing by incorporation of various
biologically active heterocyclic
pharmacophores into one single molecule
could be a source of benefit for emerging
hybrid molecules with interesting and
versatile biological potential. Benzothiazole
chemicals are frequently used in medical
care to address a wide variety of illnesses
with good results. It covers a novel class of
beneficial compounds offered to exert a
widespread series of biological activities.
Benzothiazole  acknowledged as a
biologically active compound for many
years but it is still a scientific research topic
due to its varying properties. BTA and
analogues have structural diversity for the
production of new medicinal drugs
possessing a  large  number  of
pharmacological properties. Its applications

as anticancer, antibacterial, antifungal, anti-

inflammatory,  analgesic,  antioxidant,
anticonvulsant, anti-tuberculosis,
antidiabetic,  antimalarial and  other

therapeutic agents.

New ideas are stimulating research towards
benzothiazole-containing drugs that are less
toxic, and more effective for diseases that
are getting diagnosed. The newer research is
focused towards finding the biological
aspects of Benzothiazole thus looking for
synthetic ~ procedure as  well as

pharmacological activities of benzothiazole

[1-4]. Benzothiazole is a class of sulfur-

containing heterocyclic compounds which
contains a benzene ring fused with a thiazole
ring. The basic structure of benzothiazole
consists of a benzene ring fused with the d
face (4, 5 position) of thiazole [4].

S

S

N
benzo[d]thiazole

The benzothiazole ring system formerly
originated in several marines and terrestrial
natural compounds, which are widely used
in imaging reagents, enzyme inhibitors,
antioxidants,

anti-inflammatory  agents,

vulcanization accelerators, fluorescence
materials, and plant growth regulators. It is
also used in electroluminescent devices due
to its biological and high pharmaceutical
activity [5-8].

Benzothiazole is a privileged bicyclic ring
system containing a benzene ring fused with
a thiazole ring containing electron-rich
heteroatoms, nitrogen and sulphur, which
fascinate  significant  interest  from
researchers to design the drug due to its
effective therapeutic activities. [9-13] such
as analgesic [14], anti-inflammatory [15-
19], antidiabetic [20], and anti-cancer [21].
Benzothiazole derivatives are used to treat
various disecases like local cerebral
ischemia, cancer [22] and neurological
diseases and a number of 2- amino
benzothiazole were intensively studied as
relaxants. 2-

central muscle
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Aminobenzothiazoles exhibit high antiviral
activity [23-31], which plays a vital role in
this period of the global COVID-19

pandemic.
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@E —)
-(4-aminophenyl) benzothiazole 5
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2-(6-hydroxy-1,3-benzothiazol
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-4-carboxylic acid
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S
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N
H—FG
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R4 Modification on
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Its application involves dye intermediates
[32], fungicides [33] photographic inducers
[34], appetite suppressants [35], B-amyloid
plaque imaging agents [36], and plant

protectors [37] as given in Figure 1.
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Benzothiazole

Detection of
misiolded 2
proteins cr’ )

Thioflavin T

* ~
CH3

Methabenthiazuron

Figure 1: Various applications of Benzothiazole nucleus containing drugs

Benzothiazole is a flavoured chemical
produced by the fungi Aspergillus clavatus
and Polyporus frondosus, and is found in tea
leaves and cranberries [38]. It is also found
in natural resources on sea or land. Its
molecules are used in several arenas of
in polymer chemistry [39],

[40],

chemistry,

pharmaceuticals and silver
photography. The salts of Benzothiazole

derivatives are also used as sensitive dyes

[41, 42]. Sulfide bonds that arise from
benzothiazole derivatives of elastomeric
unsaturated polymers are used in several
molecules; such as tire manufacturing [43]
and the resulting elastic material is cross-
linked (MBT/BTSH) as a rubber

accelerator. Some Marketed drugs of
Benzothiazole and their uses are given in

Table 1.
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Table 1: Some marketed drugs of Benzothiazole and its uses

RILUZOLE Sun

pharmacenticals  sclerosis

Pramiprexole  Zydus cadila

Parkinsons

i disease, HBC/\‘V" LS S
restless legs syndrome b{ NFs

Amyotrophic  lateral

Ethoxzolamide Pharmacia, Glaucoma.,  diuretic, HaC 0 5 0
Ui e St o s U}—Q—Nﬂz

¢

Frentizole Not Available Antiviral, H3c#°~©[:‘">w

immunosuppressive W (;7>—NH

s <
5. Thioflavin T Not Available Amyloid  imaging CHs

e N CHg

“@ a¥s
HaC 5 CHy

PHARMACOLOGICAL ACTIONS OF
BENZOTHIAZOLE AND ITS
DERIVATIVES

Benzothiazole and its derivatives (BTA) are
essential pharmacophores. This moiety has
attracted considerable attention as its
structure is familiar with other drugs of
medicinal chemistry that are helpful to cure
a range of clinical disorders [46].

Many medicines are used in the treatment of
antimicrobial infections that prevent the
growth and suppress the multiplication of

bacteria [47]. When it occurs for longer

duration and over the time make this worse
or increasing the risk of disease spread and
making infection harder to treat, then
antimicrobial resistance occurs and it
becomes common and serious [48].
Antimicrobial therapy has progressed a lot
and noteworthy threat. A number of
scientists researched on the benzothiazole
derivatives as potent antimicrobials, anti-
inflammatory  agents,  anti-tubercular,
anticancer, anti-oxidants and anti-diabetic
some of which are mentioned in Table 2

[49-66].
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Table 2: Pharmacological profile of Benzothiazole derivatives
S. Name of Compound/Derivatives Type of compound Activity
No. Scientist
ANTIMICROBIAL PROFILE
1 E Waghamode B Substituted benzothiazole | Showed excellent
KT et al. \ —R = derivatives activity against Gram
7 N OF Positive and Gram
/ R=H, Negative Bacterial
S /\ —H—:’LC — strains
N NH _4'15_16_ (Noz),
L T4 CH,
HsC” "N” S  =6-OCjyHs
H
2 Lavanya P et. al. Substituted benzothiazole | Showed excellent
pyrimidine derivatives antibacterial and
R=H antifungal activity
=5-N02,
=6-,4- (CHs)y,
=4-OCH,
| X
/ =
R
3 Mr. Singh et. al. R Substituted Showed the most active
benzthiazolidine antimicrobial activity
derivatives on gram positive and
gram negative bacteria.
N
S »—
0
R=CH3, OH
4 Bele et. al. N Benzothiazole derivatives | Showed antimicrobial
\>N:N activity on  various
HAC IS species of bacteria.
oS
5 P.K. Sahu et. al. HO 4-(4-hydroxyl phenyl)-4H- | Showed antimicrobial
pyrimido-[2,1-5]-[1,3] activity on gram
OH benzothiazole negative and gram
O 0 / O positive
A\
N N\
O~ A
S O-OH
6 H.R. Tomi et. al. N Oxazole and benzothiazole | Benzothiazole
NI O/\(O R derivatives derivatives showed
S> N=N active antimicrobial

activity than oxazole
derivatives.

ANTIINFLAMMATORY PROFILE

Gurupadayya et.
al.

N
T
F S NH,

Cl O

Benzothiazole derivatives

Showed excellent anti-
inflammatory effect by
using diclofenac
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sodium as a standard
drug.

Shafi et. al.

N
AN N,
(D:S> \_<\\NN
|

O
TR
=

R=o- Cl, p- Br, p- F, p- NO2

2-Mercapt benzothiazole
triazole derivatives

Showed optimum anti-
inflammatory effect.

Kashinath DV
et. al.

H H
I

Pyrimid-[2,
benzthiazole

1-b] [1, 3]

Showed optimum anti-
inflammatory activity.

ANTITUBERCULAR PROFILE

Telvekar and et.
al.

N N=
/
Iy
Cl s H

Cl

2-(2-(4arylxybenzyldene)
hydrzinyl) benzothiazoles

Showed excellent anti-
tubercular activity.

ANTICANCER PROFILE

Wang and et. al.

H
ey ™
™N N 0
R1 H H

R1 = H, phenyl, chlorophenyl
R2 = methyl, phenyl

Benzothiazolethiol
derivatives

Evaluated as  ant
proliferative properties
in mainly two cells (
HepG2 and MCF -7)

Leal KZ et. al.

1

O
N_ H
S E_N\”—R

2-Benzothiazole
hydrzones derivatives

Showed excellent
anticancer profile.

O)
ANTIOXIDANT PROFILE
Amin S. et. al. H Benzothiazole derivative Showed potential
\—_O antioxidant profile.
S
HO \
N
Guzel et. al. 3H-Spir [benzothia zole | Showed more
indol]-20 -(10H)ones scavenging  activities
against
(ABTS+) radicles and
HN S DPPH.
)
Hs;C N
CH,

Cressier D. et. al.

Thiadiazolo derived

benzothiazoles

Showed good
antioxidant activity
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Rosales

Hernandez MC H

et. al.

N
0 H

e B

antioxidant activity.

ANTIDIABETIC ACTIVITY

Sasson S et. al.

s
H/\o/©::\>8/—<N:©

antidiabetic activity

Mariappan G et.

al.

x
9
C|—< ;?\S)I\\I\NLO

thiazol2-yl)-2-
morpholinocetamide

antidiabetic activity

CONCLUSION
Benzothiazole and analogues played a vital
role in medicinal chemistry as it is a versatile
heterocyclic scaffold having remarkable
therapeutic importance due to the presence
of sulphur and nitrogen heteroatom in a
fused bicyclic rings of 6 & 5-membered.
Benzothiazole hybrid molecules are not only
synthetically  important as  building
molecules for designing development but
also possess a wide variety of
pharmacological activities. The biological
profiles of the new BTA derivatives would
signify a useful medium for the
advancement of innovative chemical entities
to treat infectious diseases, cancer, CNS and
cardiovascular system disorders.
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