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1. INTRODUCTION

1.1 ANTIMICROBIAL AGENTS

Treatment of infectious diseases still remains an important and challenging problem because
of a combination factors including newly emerging infectious diseases and increasing number
of multi-drug resistant microbial pathogens with particular relevance for Gram-positive
bacteria. Antimicrobial agents are the drugs, chemicals, or other substances that Kkill or slow
the growth of microbes. The need for new antimicrobial agents is greater than ever because of
the emergence of multi drug resistance in common pathogen, the rapid emergence of new
infectious, and the potential for use of multidrug-resistant agents. Antimicrobial resistant is
threatening the management of infections such as pneumonia, tuberculosis, malaria, and
AIDS. The drug resistance has become a growing problem in the treatment of infectious
disease caused by bacteria, fungi and viruses. They lead to infections which are responsible

for the death of the millions of patients worldwide. The search of new antibiotic drugs
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become an urgent need. The large number of antibiotics and chemotherapeutics are available
for medicinal use. During recent year remarkable progress has been made in the development
of thiadiazole, many of which are known to possess interesting pharmacological properties
such as anticancer, antitubercular, antibacterial, antifungal, antimicrobial, anti-inflammatory,
analgesic, anticonvulsant, and antisecretory activities. An antimicrobial is any substance of
natural, semisynthetic or synthetic origin that kills or inhibits the growth of microorganisms
but causes little or no damage to the host. All antibiotics are antimicrobials, but not all
antimicrobials are antibiotics. In recent years there is rapid increase in the emergence of
microbes that are resistant to use of antibiotics that have been observed. The discovery of
antimicrobials like penicillin and tetracycline paved the way for better health for millions

around the world.

The 4-Thiazolidinone derivatives constitute an important class of heterocyclic compounds for
which diverse biological properties such as antimicrobial, anti-inflammatory, anti-
proliferative, antiviral, anticonvulsant, anti-diabetic, anti-hyperlipidemic, cardiovascular,
anti-tubercular, antifungal and antibacterial. In recent years 4-thiazolidinone derivatives with
antitumor activity on leukemia, melanoma, lung, colon, CNS, ovarian, renal, prostate and
breast cancers cell lines have become a promising area of research. The 4-thiazolidinone
moiety is very versatile and has featured in many drugs and several compounds with 4-
thiazolidinone core structure were found to kill selectively drug resistant cancer cells and
induce cell death. This assemblage recapitulates ongoing medicinal chemistry investigations
worldwide, to explore novel chemical entities that can be useful in the treatment of many

ailments.

1.21,3,4 THIADIAZOLE

The 1,3,4- thiadiazole nucleus is one of the most important and well-known heterocyclic
nuclei, which is a common and integral feature of a variety of natural products and medicinal
agents. Thiadiazole nucleus is present as a core structural component in an array of drug
categories such as antimicrobial, anti-inflammatory, analgesic, antiepileptic, antiviral,
antineoplastic, and antitubercular agents. The broad and potent activity of thiadiazole and
their derivatives has established them as pharmacologically significant scaffolds. In this
study, an attempt has been made with recent research findings on this nucleus, to review the
structural modifications on different thiadiazole derivatives for various pharmacological

activities.
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1,3,4-thiadiazole derivatives possess interesting biological activity probably conferred to
them due to strong aromaticity of the ring system which leads to great in vivo stability and
generally lack of toxicity for higher vertebrates including humans when diverse functional
group that interact with biological receptor are attached to aromatic ring. Thiadiazoles act as
bioisosteric replacement of thiazole moiety. It is also bioisosteres of oxadiazole, oxazole and
benzene. Substitution of these heterocycles with a thiadiazole typically leads to analogues

with improved activities because sulfur atom imparts improved liposolubility.

1.3 TYPES OF THIADIAZOLE

Thiadiazole is a versatile moiety that exhibits a wide variety of biological activities.
Thiadiazole contains the five membered heterocyclic ring structure composed of two nitrogen
atom and one sulfur atom. The sulfur atom and two-electron donor nitrogen system exhibit a
wide variety of biological activity. Thiadiazole and related compounds are called 1, 3, 4-
thiadiazole (two nitrogen and one other heteroatom in a five- membered ring). There are four
isomeric forms. 1,2,3-thiadiazole,1,2,5-thiadiazole, 1,2,4-thiadiazole, 1,3,4-thiadiazole. 1, 3,
4-thiadiazole are important because of their versatile biological actions. In particular,
compounds bearing the 1, 3, 4-thiadiazole nucleus is known to have unique antibacterial and
anti-inflammatory activities. Differently substituted thiadiazole moieties have also been
found to have other interesting activities such as analgesic, antimicrobial, antitubercular ,

anticonvulsant and anti-hepatitis B viral activities.

DO ERY,
(2) (3) (4)

1.4 CHEMISTRY OF THIADIAZOL

Thiadiazole moiety act as a “hydrogen binding domain” and “two-electron donar system”.
Thiadiazole act as a bioisosteric replacement of thiazole moiety. So, it acts as third and fourth
generation cephalosporin. The numbering of monocyclic azole system begins with the
heteroatom that is in the highest group in the periodic table and with the element of lowest
atomic weight in that group. Hence, the numbering of 1,3,4-thiadiazole is done in the

following manner. This designated that one sulphur group is present in the ring.
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1.5 CHEMISTRY OF THIAZOLIDINONE

Thiazolidinones are a saturated form of thiazole, called thiazolidine, with a carbonyl group.

1,3-thiazolidine-4-ones are heterocycles that have an atom of sulphur at position 1, a nitrogen

at position 3 and a carbonyl group at position 4. New derivatives of 4- thiazolidinones have
been obtained by modifications of the parent structure in several ways.

1. Substituents in the 2,3 and 5-positions may be varied, but the greatest difference in
structure and properties is exerted by the group attached to the carbon atom at the 2-
position.

2. Variations in the substituents attached to the nitrogen atom and the methylene carbon
atom are possible for the structures .

3. The carbonyl group of 4-thiazolidinone is highly unreactive. However, in a few cases, 4-
thiazolidinone on reaction with lawesson’s reagent gives corresponding 4-thione

derivative.

The unsubstituted 4-thiazolidinones are usually solids, often melting with decomposition, but
the attachment of an alkyl group to the nitrogen lowers the melting point. The 4-
thiazolidinones not containing any aryl or higher alkyl substituents are somewhat soluble in

water.

2. BIOLOGsICAL REVIEW

2.1 ANTIMICROBIAL ACTIVITY

The compound were studied for their antimicrobial activity against the gram positive
staphylococcus aureus and gram negative E.coli and pseudomonas aeruginosa and for their
antifungal activity against candela albicans by neat sample and serial plate dilution method.
Chen, H. et al., reported the synthesis of active pyrazolyl-substituted 1,3,4-thiadiazole
compounds. The synthesized compounds were screened for antifungal activity against

R.Solanii. The compounds (1a), (1b), (1c), and (1d) have showed good antifungal activity.
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Compounds: (1a): R= Me; (1b): R=Propyl; (1c): R= Allyl; (1d): R= Amyl.

Lamani R.S. et. al.; reported the synthesis of novel methylene bridged benzisoxazolyl
imidazo [2,1-b][1,3,4]thiadiazoles. The newly synthesized compounds were screened for
their antibacterial and antifungal activity using Agar Diffusion method. The antibacterial
activity was screened against S. aureus, B. subtilis, P. aeruginosa and E. coli. The antifungal
activity was screened against C. albicans and A. fumigates. The compounds(51a), (51b),
(51c), (51d) and (51e) shows moderate to good bacterial inhibition, while the
compounds(51b), (51f), (51g), (51h) and (51i) showed good antifungal activity.

(51)

Compounds: 5l1a: R=Cl, R’=H; 51b: R=Br, R’=H; 51c: R=Cl, R’=Br; 51d: R=0-Me,
R’=Br; 51e: R=Cl, R’=SCN; 51f: R=3-coumarinyl, R’=H; 51g: R=0-Me, R’=SCN; 51h:
R=H, R’=H; 51i: R=3-coumarinyl, R’=SCN.

Guzeldermirci N.U. et. al.; reported the synthesis of a series of 2-alkyl/arylamino-5-((6-(4-
bromophenyl)imidazo[2,1-b]thiazol-3-yl)  methyl)-1,3,4thiadiazoles. The  synthesized
compounds were evaluated for in vitro antibacterial activity against S. aureus, P. aeruginosa
and E. coli as well as for antifungal activity against C. albicans, C. parapsilosis, C. krusei, T.
mentagraphytes, M. gypseum and T. tonsurans using Micro-broth dilution method.
Compounds(52a) and(52b) showed the highest activity against T. tonsurans and E. coli
respectively. The most active compound was(52c) which has phenylamino group at the 2™

position of the thiadiazole ring.
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N-N
[ D>—NH-R
s
Br 7 N \
S (52)

Compound: 52a: R=CHg; 52b: R=C;,Hs; 52¢: R=C¢Hs

Jatav V. et. al.; reported the synthesis of a series of novel 2-methyl-3-(1,3,4-thiadiazoyl)-4-
(3H)quinazolinones. The synthesized compounds were screened for antibacterial potential
against S. aureus, B. subtiis and E. coli and for antifungal potential against C. albicans, A.
niger and C. lanata by liquid dilution method. Compound(53a) emerged as potential
antibacterial and antifungal. Compound(53b) exhibit moderate antifungal and antibacterial

0] |>I/N
Sena
N” CH,

(53)

activity.

Compound: 53a: R=p-(cl)CsHs; 53b: R=C4Ho.

Padmavati V. et. al.; reported the synthesis of a new class of heterocyclic pyrrolyl
thiadiazoles. The synthesized compounds were tested for their antibacterial activity against S.
aureus, B. subtilis, E. coli and K. pneumoniae and antifungal activity against F. solani, C.
lunata and A. niger by using Agar disc diffusion method. Compound(54a) showed excellent
antibacterial activity while the compounds(54b) and(54c) exhibit good antifungal activity as

compared to the standards.

N
N
0, 02\)\\ H—sH
/S S S

N (54)
H

Compounds: 54a: R=C¢Hs; 54b: R=4-(CH3)C¢Hs; 54c: R=4-(CI)CsHs

Shah P. et. al.; reported the synthesis of formazans from mannich bases of 5-(4-

chlorophenyl-amino)-2-mercapto-1,3,4-thiadiazole. Antimicrobial screening of the form
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azans was done by using disc diffusion method. The synthesized compounds were screened
for their in vitro antibacterial activity against E. coli and S. typhi and antifungal activity
against A. niger, Penicillium species and C.albicans. Compounds(55a) showed maximum
antibacterial activity against E. coli while(55b) and(55c) showed moderate activity.
Compound(55a) and(55b) showed good antifungal activity while(55d) showed moderate
activity.

NO

, cl
! N=N
CION H—KS)QS NO,

(55)
R’
Compound: 55a: R=2-ClI, R'=4-NO,; 55b: R=2-Cl, R’=2-CHs-4NO,; 55c: R=2-Cl,
R’=S0O,0H; 55d: R=3-OCH3;, R’=SO,NH-pyrimidinyl.

2.2 ANTI-TUBERCULAR ACTIVITY
Khedekar et al. studied many substituted 1,2- dihydro compounds (c) and (d) for their
antitubercular activity, which was carried out by taking into consideration various

physicochemical descriptors.

NH——NH, s
” N—N
+ & —» N
HoN S || HoN SH
S s
cl
cl o R
NH——N
cl
(d) ©

Vasoya S.L. et. al.; reported the synthesis of 2-(3’-chloro-5’-phenoxy-benzo[b]thiophen-2’-
yl)-5-arylamino-1,3,4-thiadiazole. Antitubercular activity of synthesized compounds was
evaluated at 6.25ug/ml concentration against Mycobacterium tuberculosis HszRv in
BACTEC 12B medium using the ALAMAR radiometric system. Compunds(61a), (61b),
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(61c), (61d) showed 29, 60, 60 and 91 percentage inhibition respectively. Compounds having

2-methyl, 2-methoxy substitutions showed higher activity than the other derivatives.

I
Shess
S S

(61)

Compounds: 6la: R:4-(C|)CGH4; 61b: RZZ-(CHg)C5H4; 6lc: RZZ-(OCHS)C5H4; 61d: R=4-
(OCHa)CsHa.

Solak N. et. al.; reported the synthesis of 2-(aryl/alkylamino)-5-(4-aminophenyl)-1,3,4
thiadiazoles. The synthesized compounds were screened for antitubercular activity against
Mycobacterium tuberculosis Hs7Rv using BACTEC 460 radiometric system. The tubercular
tests indicated that the compound(62a) has showed highest inhibition. Compounds(62b),
(62c), (62d) and(62¢) has showed moderate antitubercular activity.

-N

N
H \)
RN S

(62)

Compounds: 62a: R=Methyl, R’=2-hydroxyphenyl; 62b: R=Methyl, R’=3-nitrophenyl; 62c:
R=benzyl, R’=2-hydroxyphenyl; 62d: R=Benzyl, R’=5-nitrofurfuryl; 62e: R=benzyl, R’=3-
nitrophenyl.

Sathe S.B. et. al.; reported the synthesis of N-[5-(1-amino-2-phenylethyl)-1,3,4 thiadiazol-2-
yl]-6-flouro-7-substitutedl,3-benzothiazol-2-amine. The tubercular activity of synthesized
compounds was assessed against Mycobacterium tuberculosis HzzRv in BACTEC medium.
Compounds(63a), (63b), (63c), (63d), (63e), (63f) and(63g) have shown good antitubercular

activity.

FQN N>N  NH

\ 7 N2

NH S)_NH{S)—CH—CHZQ

=

~
R

Compounds: 63a: R=0-NO,; 63b: R=m-NO;; 63c: R=p-NO;; 63d: R=0-CH3; 63e: R=m-

OCHgs; 63f: R=p-OCHg3; 63g: r=0-ClI.

| (63)
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