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ABSTRACT \
Oxadiazoles are an important class of bioactiveiaddstrially important organic compounds. Steroids
and non-steroidal antiinflammatory drugs are gliybaked for reducing inflammation in the body.
1,3,4-Oxadiazoles are five membered heterocyclopmunds, containing one oxygen and two nitrogen
atoms. Literature indicates that compounds contgithis nucleus have wide range of pharmacologice
activities include anti-inflammatory, antimicrohial analgesic, anti-HIV, antiparkinsonian,
antiproliferative, anticonvulsant, antimalarial, tiagpertensive, antioxidant, antitubercular, sedsti

hypnotic, hypoglycemic etc. Oxadiazoles are alseduss photosenstizers, lipid peroxidation inhibitor
genotoxic, spasmolytic, diuretic, antiemetic, hyrio sedative, hypotensive, hypoglycemic,
nematocidal, amoebicidal agents and plays an irapbrole in agricultural chemistry. Researchershav
designed a variety of novel compounds with a me&mseventing or minimizing the adverse effects of
drugs which cause some serious gastric problend, riss of complications regarding potential
cardiovascular hazards of cyclooxygenase inhihitdilse review represents a broad view on the
analgesic and anti-inflammatory activity possessedompounds having 1,3,4-oxadiazole nucleus.
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INTRODUCTION

Oxadiazoles are five-membered heterocyclic
systems containing one oxygen and two nitrogen
atoms, in literature also known as furadiazoles.
1,3,4-Oxadiazole and their synthetic derivatives
have diverse pharmacological activities such as
anti-inflammatory, antimicrobiaf®, analgesit
antipyretié,  anti-HIV®°,  antiproliferativé®*?
anticonvulsarlt, antihypertensivé, antioxidant’,
antitubercula®®’, genotixic¢®, muscle relaxant,
antipsychoti€’ and antidiabetf¢?* activities etc.
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NSAIDs are found for clinical use globally, due to
their good anti-inflammatory, analgesic and
antipyretic effects. NSAIDs in comparison to
analgesic and anti-inflammatory drugs are used as
an important tool for the clinician. Anti-
inflammatory drugs inhibit both COX-1 and COX-
2, but COX-1 is inhibited more eagerly than COX-
2. COX-1 inhibition causes side effects (related to
gastrointestinal and cardiovascular) and COX-2
inhibition is responsible for therapeutic effects.
NSAIDs are particularly used for reducing pain and
inflammation in osteoarthritis, rheumatoid artlssti
and arthritis of systemic lupus erythematosus,
psoriasis and other seronegative
spondyloarthropathies. These agents  block
metabolism of arachidonic acid through the enzyme
cyclooxygenase, and therefore, the production of
prostaglandins. NSAIDs are associated with side
effects such as; formation of gastric ulcers,
including lesions of the gastric, duodenal, intesti
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Biju C R et al, worked on the Design and
Microwave-assisted Synthesis of 1,3,4-Oxadiazole
derivatives and screened for analgesic and anti-
inflammatory activities. Almost all the compounds
possess good activity against the starffard

Almasirad et al, Synthesized new methyl-
imidazolyl-1,3,4-oxadiazoles and 1,2,4-triazoles.
The analgesic and anti-inflammatory profile of the
synthesized compounds were evaluated by writhing
and carrageenan induced rat paw edema tests

mucosa and dyspepsia, due to the presence of free respectivel§’.

carboxylic acid. The chronic use of NSAIDs for a
long time induces ulcer in the range of 15-30%.
1,3,4-Oxadiazoles have been designed for reducing
the gastric ulcer formation because of their enzyme
inhibiting properties for both cyclooxygenase and
5-lipooxygenase. Some novel compounds have
designed by replacement of the carboxylic acid
group with 1,3,4-oxadiazole nucleus have resulted
in a significant anti-inflammatory activity.

Analgesic and Anti-Inflammatory Activity

Dhansay Dewangaét al, Synthesized some of the
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A. Husain and M. Ajmal, Synthesized novel 1,3,4-
oxadiazole derivatives. Title compounds were

evaluated for their anti-inflammatory, analgesic,
ulcerogenic and antibacterial activities. A fair

significant  analgesic ~and  anti-inflammatory  appreciable antibacterial activity. The newly
activities”. synthesized compounds showed very low
ulcerogenic actiofi.
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Sudhir Bhardwajet al, worked on theMicrowave

assisted synthesis and pharmacological evaluation antimicrobial,

compounds were screened for
analgesic and anti-inflammatory

synthesized

activities.

of some 1, 3, 4-oxadiazole derivatives. The activities'.
HsCOC,
N—N Ar = (a) GHs (b) 4-FGH, (c) 4-CIGH, (d) 3-CIGH,
A Vs (€) 4-NO, CeH, (f) 3-NO, CeH () 2-NQ, Cehy () 4-OH G,
Ar 0 \ /N (1) 3-OH CgHy (j) 4-OCH,; CgHy (K) 4-N(CHg),CH, (1) C4H30(2-furyl)
K. M. Basavarajaet al, synthesized some of the anti-inflammatory and antipyretic
new oxadiazole and pyrazole derivatives Compounds 5 and &xhibited encouraging results

incorporating benzofuran moiety, these have been
screened for antimicrobial, antioxidant, analgesic,

and remaining exhibited moderate activity
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R. R. Somanikt al, worked on the Synthesis and
Evaluation of Antinflammatory, Analgesic and
Ulcerogenic Potential of NSAIDs Bearing 1,3,4-
Oxadiazole Scaffold. These compounds were
further subjected to aniinflammatory, analgesic

and acute ulcerogenic activity. Compound 3c and
6d exhibited good antiinflammatory activity and
compounds 3c, 3e, 6¢, 6d, 6e were found to be non
ulcerogenic®.
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K. M. Basavaraja worked on the Analgesic and
anti-inflammatory activity of 3-methoxy-5-nitro-2-
(1’,3',4’-oxadiazolyl,1’,3’,4’-thiadiazolyl and
1’,2’,4'-triazolyl)benzofurans. The title compounds
have shown encouraging analgesic activity. Their

remaining compounds is found to be moderate. The
anti-inflammatory activity results indicate thats®
compounds are equally active and comparable with
standard phenylbutazone. Other compounds have
been found to be either moderately or poorly

analgesic potency has been found to be equal to tha active®.

of a standard drug. The analgesic activity of
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Khusboo Jainet al, worked on the Microwave activities. Some of the compounds were found to
assisted synthesis and pharmacological evaluation have significant anti-inflammatory and analgesic
of some4-(5-(substituted phenyl)-1, 3, 4-oxadiazol- activities, while a few compounds showed
2-yl) pyridine. Compounds were evaluated for their appreciabl&-

anti-inflammatory, analgesic and antimicrobial
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RS R*=(a)H, (b) H, (c) Cl, (d) H, (e) H, () H, (YO, (h) NG, (i) H
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Satyendra Dekaet al, Synthesized some novel vitro anti-inflammatory activity. Compound SBM-
oxadiazoles and evaluated using inhibition of 4d, SBM-4f, SBM-4h and SBM-4i have shown

bovine serum albumin denaturation method ifer significantin-vitro anti-inflammatory activity.
O—CH> @— N=C
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R

R = 4-ClI, 4-N(CH)>,, 2-NG,, 3,4-dimethoxy, 4-OH
4-hydroxy-3-methoxy, 2-Cl, 4-C412-OH, 4-OCH,
3-NO,, 3,4,5-trimethoxy, H, 4-N©

llango K et al, Synthesized 2, 5-Disubstituted-1, A few of them manifested promising activity when
3,4-oxadiazoles. The titled compounds were compared with the standard drug Diclofenac
screened forin vivo anti- inflammatory activity sodium®,

using the carrageenan-induced paw edema method.
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Rajgopal H.Udupiet al, Synthesized a series of  activity. Some of the newly synthesized compounds
pyrimidine substituted 1,3,4-oxadiazole derivatives showed good antimicrobial and anti-inflammatory

The synthesized compounds were evaluated for activities™.
their in vitro antimicrobial and anti-inflammatory
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Arvind K. Singhet al, Synthesized some of 1, 3, 4-
Oxadiazole derivatives, All compounds were
evaluated for their anti-inflammatory activity Hyet

carrageenan induced rat paw edema test method.

The compounds possessing potent anti-
inflammatory activity were further tested for their
analgesic, ulcerogenic and antioxidant activifies

CHzJ\/\

Br

O

R = GiHs -, 2-CIGH, -, 4-CICH, -, 2-HOGH,,
4-NO,CeH,-, 4-FGHq-4-CH 3GH, -, 4-OCHCH, -
3,4(0CHy),CeHar, CeHeCHyr CaHzOCH,
2-CHsCOCiH,, 1-CygH-OCHy, 2-CygH,OCH,-

Sadaf J. Gilanet al, Synthesized the Thiazolidin-4-

one, azetidin-2-one and 1,3,4-oxadiazole
derivatives of isonicotinic acid hydrazide. All
compounds were evaluated for their anti-

inflammatory activity by the carrageenan-induced
rat paw edema test method. Eleven of the new

compounds, out of 32, showed very good anti-
inflammatory activity in the carrageenan-induced
rat paw edema test, with significant analgesic
activity in the tail immersion method together with
negligible ulcerogenic actidh

choc

_52.0-GH,Cl, 5 p-GH,Cl, 5¢ 0-GH,0H, 5d m-GH,OH,
56 pC6H40CH3, of pC6H4F, 59 OQH4N02, Bh pC@H4N(CH3)2

Mohammad Shaquiquzzamagt al, Synthesized
some of the new 2-(substituted-phenyl)-5-(N,N-

diphenylaminomethyl)-1,3,4-oxadiazoles. The
compounds were evaluated for their anti-
inflammatory, analgesic, ulcerogenic and lipid

peroxidation actions. The percentage inhibition in
edema at different time intervals indicated that

compounds 8, 11, 12, 14 and 15 exhibited good
anti-inflammatory potential. The results illustrate
that  2-(2-acetoxyphenyl)-5-(N,N-diphenylamino
methyl)-1,3,4-oxadiazole  (15) and 2-(3,4-
dimethoxyphenyl)-5-(N,N-diphenylaminomethyl)-
1,3,4-oxadiazole (12) showed best anti-
inflammatory activity among the series tesfed

R = H, 2-Br, 4-Br, 2-Cl, 2-Cl, 4
2,4(0OCHy),, 4-NH, 2,4-Ch, 2-

F, 2-CH4-CH,, 4-OCH,
0COCH

Shobha R. Desat al, worked on the Synthesis and
Pharmacological Activities of Some New 5-
Substituted-2-mercapto-1,3,4-oxadiazoles. Only
two compounds 4b (73%) and 4e (54%), have
shown moderate antituberculosis activity. All the
compounds have shown moderate -anftamatory

Available online: www.uptodateresearchpublicatiomc January - March

activity and least ulcerogenecity. Most of the
compounds have shown significant analgesic
activity (64.20-120.72%) in comparison with the
standard, Aspirin (49.39%) In the MES method,
however only compound 4a, exhibited a protection
of 33.33%, and others failed to prot&ct
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Palet al, worked on the Synthesis, characterization
and evaluation of substituted oxadiazole and
thiadiazole derivatives. All the compounds show
good pharmacological activities. Compounds IVa
and Vb exhibited good antimicrobial activity and
IVc, IVd showed moderate microbial activity as

compared with a standard drug ofloxacin.
Compounds VIb and Vic exhibited good anti
inflammatory activity as compared with standard
drug diclofenac-30, while VIic shows good
analgesic activity in comparison to aspirin used as
standard drut].

00

Arvind Kumar Singhet al, Synthesized some of the
1, 3,4 -oxadiazole derivative§hese compounds
were tested for their anti-inflammatory activity
determined by rat paw oedema method. All
synthesized derivatives were determined by the

Anti-inflammatory activity. The entire compound
gives good response for amflammatory activity

for this activity indomethacine was used as stashdar
drug and compared to new synthesized drugs. Some
New Synthesized drugs have to shown better

carrageenan induced rat paw oedema model for activities for antinflammatory?®.
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B. Vishwanathan and B.M. Gurupadayya, worked
on the In-vitro antioxidant andin-vivo anti-
inflammatory  activity of 1,3,4-Oxadiazole
derivatives. The title compounds 4a-4k exhibited
significant antioxidant efficacy ranging from 36 to
82 % and the results of anti-inflammatory

evaluation revealed that compounds 4j, 4g and 4d
exhibited significant anti-inflammatory activity of
68, 64 and 62%, respectively at a dose of 25 mg kg-
1 compared to indomethacin used as the reference
standard’

N\ HNj\
SS=PN
-

R

§NAwNH
0zz0z

I

N

0

(o))

I

IN

N

o)

L T 1 O T 1 O B T v

Available online: www.uptodateresearchpublicatiomc January - March

25



Gollapalli Naga Raju. et al./ Asian Journal of Pharmaceutical Analysis and Medicinal Chemistry. 3(1), 2015, 20- 30.

Jisha Shamsudeen, worked on the Synthesis and anti-inflammatory and anti-microbial potential
Evaluation of Anti-inflammatory Activity of Novel .Among those compounds 4a and 4b have shown
Derivatives of 2-Aminothiazole and Oxadiazole, anti-inflammatory activity while compounds 4d and
The synthesised compounds were screened for their 4e has shown significant anti-microbial actiffty

E>_\_4 -

J. Keshavayyaet al, worked on the Synthesis, derivatives. Newly synthesized compound
characterization and pharmacological studies of displayed potent antibacterial and antinociceptive
novel bis 1,3,4-oxadiazole and 1, 24-triazole activity®.
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b. (CH,)gCHs3
c. (CH,)10CH3
d. (CH)1,CH3
e. (CH)14CH3

NO,

Kumar Singh Aet al, worked on theSynthesis, and compared to new synthesized drugs. Some new
Characterization and Anti-Inflammatory Activity of synthesized drugs have shown better activities for
Some 1,3,4-Oxadiazole Derivatives. For this the anti-inflammatio®f.

activity, indometacin was used as a standard drug

e T a s ariats gaaes

Durga shiva prasadit al Synthesiszed the Novel inflammation. The o-phenol substitution at position
2,5-disubstituted-1,3,4-oxadiazoles. OSD was the 2 of oxadiazole ring in OSD may be responsible for
better of the two compounds in-vivo models of its better in vivo anti-inflammatory activity
Ra2
O
S
— \ R
N—N
~cocH,
OSD : R = OCOCH;,, R, = H; OPD:R = H, R, = OCOCH

Bhat, e al worked on the Synthesis, antifungal and anti-inflammatory activities. Some
characterization and biological activity studies of of the compounds showed remarkable antibacterial,
1,3,4-oxadiazole analogs. The newly synthesized antifungal and anti-inflammatory activitf8s
compounds were screened for antibacterial,
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CONCLUSION antimicrobial and anti-inflammatory agents,
The oxadiazole ring is an important pharmacophore Org. Commun., 4(4), 2011, 82-93.
in modern drug discovery. In recent years, attentio 3. Padmashaliet al. Design, synthesis and
has increasingly been given to the synthesis of pharmacological studies of imidazole,
oxadiazole derivatives as a source of anti- oxadiazole and pyrazolone containing
inflammatory agents. This review article mainly benzothiophene derivatives)JP, 02(05),
focused on potent anti-inflammatory activity of 2013, 78-83.
1,3,4-oxadiazoles with lesser side-effects, which 4. Ravanasiddappaet al. Synthesis and
has global therapeutic and clinical importance. biological evaluation of 1,3,4-oxadiazole
1,3,4-Oxadiazole derivatives also show various derivativesUJP, 02(05), 2013, 112-114.
important pharmacological activities and are widely 5. Naqui-Jahan Siddiquet al. Synthesis and
used for preparation of medicinal active Antimicrobial Activities of Some New
compounds. This activity is exploited for awaking Pyrazoles, Oxadiazoles and Isoxazole
the safe use of this important chemical moiety with Bearing Benzofuran Moiety,S Afr. J.
minimal or no ulcerogenic activity in future. This Chem, 66, 2013, 248-253.
summarized study would be useful for the 6. lhmood Khalaf Jebur AL-Jouborgt al.
researchers working in this field. Synthesis, Characterization and biological
activity of some oxadiazoles derivatives and
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