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ABSTRACT

Hydrazide-hydrazone derivatives attracted the ditenof medicinal chemists during the last few disadue to
their diverse pharmacological activities. Greatoeff has been expended on the development of natehtp
analgesic, anti-inflammatory agents with least sidiects. Hydrazones constitute an important ctdssompounds
for development of new drugs. This review hightighnalgesic and anti-inflammatory activities sholwn
hydrazones.
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INTRODUCTION

Hydrazones possessing an azometine -NHN=CH- prokdydrazones constitute an important class of camge
for development of novel drugs. The researcher® fshown intense interest to synthesize these comisoas
target structures and evaluated their biologicadlvidies. Such kind of observations has been gugjdiar the
development of new hydrazones that may possessdviaidlogical activities.

R HC=—=N NH } R

A number of hydrazone derivatives have been redotte various biological activities like analgesianti-
inflammatory, antihypertensive, anticonvulsant, iraigrobial, anti-tubercular, antitumor, antimaldriaand
antiproliferative activities [1]. This review higbhts synthesis of hydrazones and analgesic, affdirnmatory
activities shown by hydrazones.

Analgesic and Anti-inflammatory Activity:

Non-steroidal anti-inflammatory drugs (NSAIDS) aremmonly used in the treatment of pain and inflationa
These compounds non-selectively inhibit the twdasas of the cyclooxygenase (COX-1 and COX-2) amast
prevent the metabolism of cellular arachidonic g@é) and the upregulation of prostaglandin forroati which
otherwise lead to an increase of vascular permggbiedema, hyperalgesia, pyrexia and inflammation.
Leukotrienes, produced through the 5-LOX enzymehway, may also contribute to both inflammation and
NSAIDS induced side effects. For these reasonspoonds that are dual inhibitors of both COX and@XLare
being studied as potential analgesic and anti+imit@tory agents with an improved safety profile @amparison to
NSAIDS [2]. Some evidences also suggested that the hydrazomynmesent in some compounds possess a
pharmacophoric character for the inhibition of C@xd LOX.
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Hydrazide derivatives of 2, 6-dert-butyl-p-benzoquinone were synthesized. Molecular dockalgutations were
performed using AutoDock-Vina software for bindisiyidy with COX-2 and 5-LOX enzymes. All the syntized
compounds as well as standard dual COX-LOX inhibarbufelone compound were docked. The best bindin
energy was exhibited bi'-(3,5-ditert-butyl-4-oxocyclohexa-2,5-dienylidene)picolinohydide 1a. The potential

of all synthesized compounds to inhibit COX-1, C@Xsoforms and 5-LOX was determined on pure enzymes
Phenyl and 4-pyridyl hydrazide derivatives of 2jigert-butyl-p-benzoquinonelp and1c) exhibited most potent
5-LOX and COX-2 inhibitory activities [3].
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HN-C

R
la (R=3-Pyridyl), 1b(R=Phenyl), 1c(R=4-Pyridyl)

SomeN-aryl hydrazones and their 2,3-disubstituted-4zbi@inone derivatives were synthesized and evatué&tr

antioxidant, anti-inflammatory and analgesic atiédd. The anti-inflammatory activity of seventeeewty

synthesized thiazolidinone compounds were evaluayeapplying carrageenan-induced paw edema bioassay

Diclofenac as a reference standard and the analgesvity of the above mentioned compounds was elaluated
by applying tail flick method. The analgesic adinvstudy revealed that the compourd<=8g, 3h, 3i, 3k, 3l, 3rand

3p having 4-chloro-1-(3,4-dichlorophenyl)-1,2-dihydaphthalene, 4-nitro phenyl, phenyl, biphenyl, gyki 4-

fluoro phenyl, 2-hydroxy phenyl, and 4-hydroxy-3ihmexy phenyl substituent’s showed good activity paned to
the standard drug pentazocin.

The compound8g, 3i, 3j, 3k, 3mand3p containing 4-nitro phenyl, biphenyl, 4-methyl pgempyridyl, 6-methoxy-
2-naphthyl, and 4-hydroxy-3-methoxy phenyl substitlls, respectively, are the most potent agentthisfseries
against rat-foot inflammation [4].

OCHj, OCHj,
2 Compound R
39 4-NO~CeH,4
3h CeHs
3| Cleg
3] 4-Me—GH,4
3k CeHaN
3l 4-F-GH,
3m 6-OCH;—2-naphthyl
3n 2-OH GH,4
3p 4-OH-3-OCH-CH;

A new series of niflumic acid-basédlacylhydrazone derivatives were synthesized anduated for their anti-
inflammatory and analgesic activities. The antlanfmatory activity of the compounds was studiechgisihe
carrageenan-induced rat paw edema assay. The sicadgtivity of the compounds was studied usingiaazid-
induced abdominal constriction test. Among thenth®rophenyl4d, 3-pyridyl derivative4o and 4-pyridyl
derivative 5f exhibited the most potent anti-inflammatory adyivielative to niflumic acid as the reference drug.
Among substituted analog, 4-pyridyl( and 5f) and 4-methoxyphenyj derivatives exhibited the most potent
analgesic activity relative to the reference driflymic acid [5].
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Compound R R,

4d 3-CR-CgH4 3-CIC¢H,
4j 3-CF3-CgHy 4-OMeGsH,4
40 3-CR-CgH, 3-Pyridyl
5f CH; 4-Pyridyl
5p 3-CR-CgH,4 4'Pyr|dy|

A series of substitutet-[(1E)-substituted phenylmethylidene] benzohydrazidelaysa were synthesized and
evaluated for their antioxidant, anti-inflammatoand antimicrobial activity using differeim-vitro models. The
synthesized compounds were screened for anti-imflatmry activity using inhibition of albumin denadtion
technique. It was found thé, 6¢, 6d, and6e compounds lead to considerable inhibition of deraion. Out of
thesebewas found as most active [6].

9
CI—< >—C—N H—N=C-Ar
H

Compound Ar

6a 2-OHGH,

6c 4-NO-CgH4

6d 4-CH;-CgH,4

6e 2-OHGHe

A series of benzothiazol-2-one derivatives wastsgsized and screened for anti-inflammatory andgasid agents.
The carrageenan rat paw edema model of inflammatas used to evaluate the anti-inflammatory progend
the hot-plate test was performed on mice by usingekectronically controlled hotplate of the syniked
compounds. The colorimetric COX (ovine) Inhibitocr&€ening Assay utilizes the peroxidase componerlyolo-
oxygenase foin-vitro testing. The study revealed that the thiazolidnaderivative7a was the most potent anti-
inflammatory agent. Compouritb exhibited the highest analgesic activity. The tdgenic effect of some active
anti-inflammatory and analgesic derivatives wasluatad. The best result was exhibited by compotimavhich
showed comparable activity to the standard drugrmethacin.

o o
o 1] {
N . HN\f\ N N N\j
Sﬁwé \N¢<S . S« />¢ \kas\
o) o)
7a (R=H), 7b(R=CH 8b

In-vitro inhibition of COX-1 and COX-2 enzyme experimentigadted that all compounds showed non-selective
COX inhibitory activity. Among the tested compountte most interesting activity was found in compa8b: the
percentage inhibition of COX-2 and COX-1 by compd @b is 73.47 and 42.63 %, respectively [7].

A new series of 3-chloro-1-((2-(6-nitrdtindazol-1-yl)ethyl)amino)-4-(substituted phenyhba2etidinones was
synthesized. All the compounds were screemedlitro for their antibacterial, antifungal and anti-tubdar
activities against some selected microorganismfantheir anti-inflammatory activityif-vivo) against albino rats.
Compounds9b, 9d, 9f, 9g, 9h, 9i and 9j displayed higher activities than the other compuisunf the series.
Compound9i (3-Nitrophenyl substituted) was found mast actoeempound and comparable to standard drug
phenylbutazone [8].

918



Kumar N. and Chauhan L. S. J. Chem. Pharm. Res,, 2014, 6(12): 916-934

N=
/
///N
HN
Ar N _N*
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Compound Ar Compound Ar
9b 4-CICH, 9h 4-NO,CgH,4
9d 2-CICsH, 9i 3-NO,CeH,
of 3-BrCeH, 9j 2-NO,C¢gH,4
9g 2-BrCsH,4

Venkateshwarluet al, (2012) investigated a different isatin derivatvfor their anti-inflammatory, analgesic and
antipyretic activity. Some Isatin-Nf-(2-benzalaminothiazol-4-yl)]hydrazones were takand their anti-
inflammatory, analgesic and antipyretic activitysa@valuated in animal models using indomethacia sndard.
Anti-inflammatory activity was determined by careagan induced rat paw edema model. Antipyretiviagctivas
evaluated by Brewer’s yeast induced pyresis modelraeasured reduction of rectal temperature. Eddytplate
method was employed for analgesic activity. All t@mpounds were screened, among the screened codgou
10D, 10F(5-methyl), 10H(5-chloro) and 10J(5-nitro) showed significant anti-inflammatory, #gesic and

antipyretic activity when compared with the contgobup. These activities of isatin derivatives wirend mainly
due to substitution at"5position [9].

S
o
N
N—N
R | 0
A N
H

OCH,

10D (R=H), 10F(R=5-CH;), 10H(R=5-Cl) and 10J(R=5-NQ)

A series of 2-thienyl-3-substitued indole derivaiwvere synthesized. The prepared compounds waheagésd for
their anti-inflammatory activity (against carragearinduced edema in albino rats using indomethasia standard
drug) and ulcerogenic effect. After 4 hrs from adistration of the tested compounds, Compolihdwas found to
be more potent as an anti-inflammatory agent thdnmethacin with less ulcerogenic effect. Compoiibamight
be a promising lead drug for development of arftainmatory drug having less ulcerogenic effect [10]

S
N H
HN \N,N
(@]
o OH
1la

2-(Aryl)-5-(arylidene)-4-thiazolidinone derivativesvere synthesized and screened for analgesic ard an
inflammatory activity. Anti-inflammatory activityfaall titte compounds was carried out by carrageeinaluced rat
paw edema test. Acetic acid-induced writhing models employed to evaluate the analgesic activity. Al
synthesized 4-thiazolidinone derivatives were eatald for anti-inflammatory activity and among theampounds

12l and12m showed comparatively good percentage of inhibitbedema than the other synthesized compounds.
The compound42h and12p bearing two electron withdrawing groups i.e., cbland nitro {2h) and fluoro and
chloro (L2p) were found to be most potent analgesic compo(iids
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&

Ry
Compound R R,
12h 3-NQCgH,4 4-CICgH,
12| 4-OCHCgH,4 3-NOCgH,4
12m 4-OCHCgH4 4-C|CGH4
12p 4-FGH4 4-C|CGH4

Hydrazide—hydrazones and their corresponding 3yb2ed-disubstituted-2,3-dihydro-1,3,4-oxadiazolegere
synthesized and screened for antifungal, Cytot@fidi-inflammatory and antioxidant activity .

Compound 13

Anti-inflammatory activity was carried out by inliing NF«B. Of the tested compound$3 (p-Fluorophenyl
substituted) showed a strong inhibition of NF-jBsdadent transcription in SW1353 cells induced byrphl

myristate acetate (PMA) with kgvalues of 0.75 lg/ml, which was comparable wité #ttivity of positive control,
parthenolide (IG, of 0.68 Ig/ml) [12].

Pharmacological screening for anti-inflammatoryalgaesic activity of pyrazolyl derivatives were gad out along
with molecular docking studies.

0
HN
HsC ~N ~Ar
J
N Cl
Compounds Ar n
l4e 4-Chlorophenyl 1
14h 4-Chlorophenyl 0
14j 4-Flurophenyl 0
14k Phenoxy 1
141 Isobutylphenyl 2
14m Phenyl 1
140 2,4-Dichlorophenyl 0

Analgesic and anti-inflammatory activity were eahkd using the tail immersion method and carrageéruced

rat paw edema test respectively. Compoubdis 14h, 14j—m and 140 showed moderate but significant analgesic
activity compared to the standard drug Diclofedacanti-inflammatory evaluation two pyrazole detivas (L4h
and 14k) were found to be almost equipotent with indomeithahroughout the study. The titled compounds were
found to be non ulcerogenic indicated by theirwoér activity. The docking studies of synthesisethpounds in
the active site of COX-2 was performed using doithugation as incorporated in the MOE 2008.10. Dagki
studies of compounti4k with a docked score of -11.192, which was foumdast equal to indomethacin [13].

Docking, synthesis, and pharmacological investigaf novel substituted thiazole derivatives weaeried out.

Anti-inflammatory activity was evaluated by the ryeenan-induced paw edema test in rats and Analgetsvity
was screened by acetic acid-induced writhing test.
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Among all the synthesized compounds, those posgp4si3, 4-oxadiazole-2k8-thione (L5 and16) and pyrazole
(17 and18) at position 4 of thiazole exhibited more promihand consistent anti-inflammatory activity thaattbf

the standard drug diclofenac sodium. These commoailgb showed significant analgesia in acetic auwidced

writhing test. The tested compounds showed oné tefnthe ulcer index to that of reference diclofesadium at a
dose of 25 mg/kg. These compounds exhibited geis Ulcerogenic index in the range of 0.44 to OvBRreas
diclofenac sodium showed 4.67.

In order to find out the interactions of designadyét molecules on COX-2 enzyme, the docking study carried
out on VLife MDS 4.0 software using grid analysiskd batch docking. The compourddsand16 exhibited good

activities bothin silico (docking) andn vivo studies. Docking study and vivo results showed that these series of
compounds possess good potential and can be fulgheloped into a potent lead [14].

_N 0--S
275
S N-NH

Compound 15

s
sﬁN/NvNQ

Compound 16
o’

o

=~

N
\
N N /

—
SM NHz
Compound 17
O
&) </N]’&_N/N/\
S
NH,
Compound 18

Synthesis, molecular modeling and anti-inflammatecyeening of new 1,2,3-benzotriazinone derivativese
carried out. Some of the synthesized compounds wested for anti-inflammatory activity using careagan-
induced edema hioassay method in rats. Indometheasnused as a reference standard in the assacoRid was
additionally used as a second reference standastesenting selective COX-2 inhibitor non-steroidaiti-
inflammatory agents. Molecular docking of the sysilied compounds into COX-2 enzyme was carriedisiuig
the AutoDock 4.2 software package. Among the testedpounds, the benzotriazinones linked to eithiadtazole
(19 or oxadiazole Z0) evoked the highest anti-inflammatory activitywasll as the best binding profiles into the
COX-2 binding site [15].
o]

N
I

N.
Z /N
~N X’{
N HN
19 (X=S), 20 (X=0)

A series of novel N-(a-benzamido cinnamoyl) aryttazone derivatives have been synthesized andnectder
their anti-inflammatory and antioxidant activitie®f all the compounds screened, compouie5-bromo-4-
hydroxy-3-methoxybenzylidene)-2-(benzamido)-3-pHaosylohydrazide Z1m) shows anti-inflammatory activity
(75%) which is equivalent to that produced by tame dose (100 mg/kg) of phenylbutazone (74%). Comgi'-
(4-hydroxy-3-methoxy benzylidene)-2- (benzamidg)tgnyl-acrylohydrazide2(Ll), shows good anti-inflammatory
and antioxidant activity [16].
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Salicylaldehyde 2-chlorobenzoyl hydrazon2?)( salicylaldehyde 4-chlorobenzoyl hydrazon23)( and their
complexes with zinc were evaluated in animal modils peripheral and central nociception and acute
inflammation. It was studied that all compoundandigantly inhibited acetic acid-induced writhingsponse. All
compounds showed levels of inhibition of zymosashdited peritonitis which is comparable or superior t
indomethacin, indicating an expressive anti-inflaaony profile [17].

OH
22 (X= Cl, Y= H) and 23 (X= H, Y= Cl)

A series of novel acyl-hydrazones bearing 2-aridzble moiety were synthesized by the condensdigtween
derivatives of 4-[2-(4-methyl-2-phenyl-thiazole-§-2-oxo-ethoxy]-benzaldehyde and 2, 3 or 4-(2-dhyhzol-4-
ylmethoxy)-benzaldehyde, respectively and differmarboxylic acid hydrazides. Various substitutear-thiazole
hydrazone derivatives were synthesized and screfemebeir anti-inflammatory potential. Compoun2i3, 24, 25,
26 showed to have a good inhibitory effect on thetaginase marrow response, by reducing the abdelutecytes
count due to the lower neutrophils percentage. @amg@23, which has 2-phenyl-thiazole and [2-(4-methylpHgny
4-methylen]-thiazole hydrazine moieties in its stuwe, proved to be a more active inhibitor of tharrow acute
phaseresponse than Meloxicam [18].

/\O

H N —
N/NﬂS@R

23 (R=4-CH;, Ar= 2-C¢Hs-Thiazol-4-yl)
24 (R=4-CH;, Ar= 2-(4-BrCgH,)-Thiazol-4-yI)
25 (R=4-CHR;, Ar= 2-(4-BrC¢H,)-Thiazol-4-yI)

s
: A0~
O/WN\N¢\©/O N Br
o)
26

New arylhydrazone derivatives and a series of Iphehyl pyrazoles were designed and synthesizen freg(4-
chlorophenyl)-4,4,4-trifuorobutane-1,3-dione. Thewy synthesized compounds were investigatedvo for their

Ar
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anti-inflammatory activities using carrageenan-icetli rat paw oedema model. Moreover, they wereddstetheir
inhibitory activity against ovine COX-1 and COX-2ing anin-vitro cyclooxygenase (COX) inhibition assay. Some
of the new compound=27a, 27band 27¢ showed a reasonable in vitro COX-2 inhibitoryidtt. A virtual
screening was carried out through docking the desigccompounds into the COX-2 binding site to predithese
compounds have analogous binding mode to the C@Xibitors. Docking study of the synthesized compuisi
27a, 27band27c into the active site of COX-2 revealed a similamding mode to SC-558, a selective COX-2

inhibitor [19].

CF
C\ /, W . W 2

HC
C—CF; Cl HC cl o
(@)
\/N
27¢c

27b

Some triazole, triazolothiadiazole, and triazolatli@zine derivatives were synthesizes and screéorednti-
inflammatory, Analgesic and Antibacterial activitithe anti-inflammatory activity of final compoundsas
determined according to the paw induced edema metindlomethacin was used as a comparator and netere
drug. The analgesic activity was determined in mising the hot-plate method, in comparison withométhacin
as a reference drug. CompourgBa, 28b, 28d, 28eand28f were the most active anti-inflammatory agents \ith
long duration of action. In the analgesic activiikgmpound28c, 28dand 28e were the most active compounds
when they containep-Cl, p-Br, or p-OMe moieties, respectively in their structures][20

)

/

N~ N={
R

28a (R=-CH) and 28b (R=-GH5s)

R

/

X N)\S
| \

N~ N~

Compounds R
28c 4-CI-GHs
28d 4-Br-GHs
28e 4-CHO-CgHs
28f 4-F-GHs

Benzimidazo-1,2,4-triazole derivatives were synitexs and evaluated for antimicrobial and anti-inffaatory
activity. Three new series oN'-(aryl or heteroarylmethylidene)-24it1,2,4-triazolo[2,3-a]benzimidazol-2-
ylsulfanyl) acetohydrazides,  N'-(a-arylethylidene)-2-(H-1,2,4-triazolo[2,3-a]benzimidazol-2-ylsulfanyl)
acetohydrazides and 2-({[5-(alkyl oraralkylsulfaagl3,4-oxadiazol-2-ylmethyl}sulfanyl)H-1,2,4-triazolo[2,3-
albenzimidazoles were synthesized. The anti-inflatomy activity of the synthesized compounds waduatad
according to the carrageenan induced paw edemaothéthcomparison to indomethacin as a reference.dru
Compound®9a, 29cand29d were found to be more active than indomethaciimgi207-113% anti-inflammatory
activity at 5 hrs. Docking studies of the inhibiteere performed by MOE (Molecular Operating Enviremnt)
using COX enzyme. The molecular modeling studiethefexamined compourBc indicated that the compound
was probably non selective anti-inflammatory adgg2i.

923



Kumar N. and Chauhan L. S. J. Chem. Pharm. Res,, 2014, 6(12): 916-934

s A
ST
N/
R

29a (R=H), 29¢ (R=Cl) and 29d (R= OCk)

Some new biphenyl-4-carboxylic acid 5-(arylidene(agyl)-4-oxothiazolidin-3-yl amides have been $gtdized
and evaluated for anti-inflammatory activity. Allompounds were screened for anti-inflammatory dagtivi
employing carrageenan test at the dose of 10 mayikigexhibited significant activities. The compolBtd, with a
substitution of bromine on both the aromatic ringas found to be the most potent anti-inflammataygnt [22].

Br

S
N—NH
/
o O
Br
Compound 30i

5-Substituted-3-pyridine-1, 2, 4-triazoles were thgsized and tested for antibacterial, antifungadl anti-
inflammatory activity. Inin-vivo antiinflammatory activity, among the selected hgsized compound3l and 32
showed good activity. They also screened all setecompounds for ulcerogenic adverse effect at 20kgmdose
level. After microscopic examination, no ulceratiigsk was seen in selected compounds which haaedie moiety
in their structure [23].

NH,
HoN H2N
N \ N \
N/ NN N/ \-N
31 32

A series of novel ‘chalconylsemicarbazide’ derivas was synthesized. The synthesized compoundsenahegated
for their analgesic and anti-inflammatory actistiéMost of the compounds were found to be moreoonparable
potent than the reference standard drugs. Basd¢keopharmacological screening results 1-(1,5-diglpemta-2,4-
dienylidene)-4-(2-nitrophenyl) semicarbazide (34)svthe most active lead compound [24].

Hydrazone derivatives of quinoxalinone were sysitexd and evaluated for antimicrobial and antiainfinatory
agctivity. Quinoxalinone derivatives was synthedizby the condensation of 1,2-diaminobenzene with
ketoglutaric acid to yield 3-(3-oxo0-3,4-dihydrogaxalin-2-yl) propionic acid and then treated withidrazine
hydrate to yield its hydrazones. This was furthescted with substituted aromatic aldehydes to predhydrazone
derivatives of quinoxalinone. These hydrazonesvdévies were evaluated for antiinflammatory activiand
among them only compounds having the methoxy gratipthe para position, i.e35f and 35p, showed
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comparatively good percentage of inhibition of edettman the other synthesized compounds. Compaossidsnd
35p were further tested for ulcerogenic activity andrfd to have ‘zero’ ulcerogenic index [25].

OCHs OH

\N \N
o}

A series of substituted Hydrazone and Quinoxaliegvdtives have been synthesized and have beeansctdor
their antibacterial activitySome of the compounds have been screened forrdliatinimatory activity against the

carageenan induced rat paw edema in albino wiatar Compoun®6, 37and38 exhibited highly significant anti-
inflammatory activity [26].

36
HO
o
Q
HO
o)
728\
‘0 N—-NH N=
\
N+—< >—//
/7
o)
38

A series of 1,2,4-triazine derivatives were synitexs and evaluated for their anti-anxiety and arftammatory
activities. All the compounds were evaluated foti-arflammatory activity by carageenan induced patv edema

method. The study revealed that among all compowmdis 39, 40and 41 were found to be the most potential
derivatives with % inhibition of 88.23, 84.88 antl. 28, respectively, while the reference drug indibraein showed

79.28% inhibition [27].
|
O N< :[
/

N~ COOH

Oy s

39 (Ar=4'OH'CeH4), 40(Ar:4-OCH3'CGH4) and 41(Ar=3,4,5'(OC|‘b)3'CeH2)
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New 6-substituted-3¢2)-pyridazinone-2-acetyl-2-(p-substituted benzal)agne derivatives were synthesized as
analgesic and anti-inflammatory agents. Analgesiviéy evaluation was carried out using phenylaquia-induced
writhing assay. 6-[4-(3-Chlorophenyl)piperazineP§-pyridazinone-2-acetyl-2-benzal hydrazoAga, 6-[4-(4-
chlorophenyl)piperazine]-3(®)-pyridazinone-2-acetyl-2-benzal hydrazor®b and 6-[4-(pyridyl)piperazine]-
3(2H)-pyridazinone-2-acetyl-2-benzal hydrazof2c derivatives have been shown better analgesic igctivan
reference compound ASA. The anti-inflammatory atstievaluation was carried out using carrageenguaed paw
oedema assay, and compour®a, 42b and 42c exhibited good anti-inflammatory activity. Antiflammatory
activity of 6-[4-(3-chlorophenyl)piperazine]-3Q-pyridazinone-2-acetyl-2-benzal hydrazofiza has been found
slight superior to that of indomethacin althougteis tested at a dosage much higher than indomathaci

(0]
n H

NN N
o) VN—N N-R
:j§::>__\__/

42a (R=3-Chlorophenyl), 42b(R=4-Chlorophenyl) and 2c(R=2-Pyridyl)

Synthesis and pharmacological screening of a sefi€&ssubstituted phenacyl 1,3,4-oxadiazoles artuffSbases
derived from 2-[(2,6-dichloroanilino)phenyl] aceticid (diclofenac acid) are described. The 1,3 dd@zoles and
diclofenac moieties are important because of thetisatile biological actions. In the present stadibe oxadiazole
system has been functionalized onto the diclofextat moiety and 18 compounds in this series wenghsgized.
These compounds were tested in vivo for their enfthmmatory activity. The compounds, which showed
significant activity (comparable to the standardgddiclofenac sodium), were screened for their gasi€ activity
and to check their ability to induce ulcers by ubgeenicity and histopathology studies. Eight newnpounds, out
of 18, were found to have significant anti-inflantorg activity in the carrageenan induced rat pademea model,
with significant analgesic activity in the aceticidainduced writhing model with no ulcerogenicifyhe compounds,
which showed negligible ulcerogenic action, alsovetd promising results in histopathology studibst is, they
were found to be causing no mucosal injury [28].

H o_ _S
N—N=CHAr ~
{7 CH
0 N-N  C=0
NH NH p
Cl Cl Cl Cl |
S\
R
43a-43k A4a-44k

A series of Bl-quinazolin-4-ones was synthesized in order toinlaw compounds with potential analgesic and
anti-inflammatory activity. Some compounds wereleated for their analgesic and anti-inflammatortivdiies by
writhing and carrageenan-induced rat paw edema, testpectively. The best dual analgesic / ankxminatory
relative activity was observed with compoudds 46, 47, 4&nd49 [29].

R
N=(
R
1 | N
—
N
Cl
Compounds X R R,

45 -O- -l -SCHCeH5
46 -O- -l -GHs

47 -O- -CH -NHCeH5
48 -S- -l -NHGHs
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CeHs
S
N
ONI\‘\N CeHs
|
ToN
—
N
cl
49
COOH

= F
53
New imidazolyl acetic acid derivatives were synibed and screened for antiinflammatory and anatgasiivities.

Synthesized compounds were evaluated for theiriaffdimmatory activity against carrageenan inducadpaw
edema and their analgesic activity using the wrghiest in albino mice. Compound$, 51, 52, 53exhibited
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maximum anti-inflammatory activity, and all the cpounds inhibited writhing, wittb2 and53 being two times
more effective than the reference standard [30].

1-Acylthiosemicarbazides, 1,2,4-triazole-B{4thiones, 1,3,4-thiadiazoles and hydrazones coimigi5-methyl-2-
benzoxazolinones were prepared and screened fdgesiaanti-inflammatory and antimicrobial actiei. The
analgesic activity of the compounds was studiedisipg both the acetic acid-induced writhing tesd &ot plate
test in mice. The analgesic effects ®fa, 55cand 55d were higher than those of both morphine and aspiri
Additionally, these studies showed that the mos¢pioanalgesic agebbd carries methyl substituent at the phenyl
ring of the hydrazone group [31].

S._N

O/&o
54a

55¢
O
YO

N
N~
\Q\// H

55d

Synthesis of new 3-substituted indole derivatives warried out and evaluated for anti-inflammatomgl analgesic
activity. The activity of the newly synthesized qmmunds compared to indomethacin as a referencengasured
before and 4h after carrageenan injection. Thegasa activity (antinociceptive) of the synthesizmmpounds
was also investigated. It was assessed by tworeiffenodels: the acetic acid-induced writhing st the hot-
plate test. 3-(3-Indolyl)thiophene derivati&ba, analogue of tenidap, was the most potent angsimihatory

compound [32].

PhHN
74
NC
= CH3z
\ O
N
H
56a

A number of amidine derivatives (3a—i) were synited by condensation of cyanopyridine and cyanapgeawith
sulfonylhydrazides in the presence of sodium metlex2-Acetylpyridine and 4-acetylpyridine were densed
with sulfonylhydrazides by microwave irradiation ®olid phase to give corresponding hydrazones. -Anti
inflammatory activity evaluation was carried ouingscarrageenin-induced paw oedema assay and copbve,
57f and 58e exhibited good anti-inflammatory activity i.e. 52%7% and 38% at 50 mg/kg po, respectively.
Analgesic activity evaluation was carried out usittgtic acid writhing assay and compoubda, 57¢, 57and58f
showed good analgesic activity, that is, 50%, 5888 and 60% at 50 mg/kg po, respectively [33].

Ri. H H

O
HN Z

°°0

57a R=-H, R= 2-pyridyl
57c R=-OCH;, R;= 2-pyridyl
57e R=-CH;, Ry= 4-pyridyl
57f R= -OCHs, Ri= 2—pyr|dy|
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58e R=-H, R= 2-pyridyl, R,= 3-indolyl
58f R= -CHjz, R;= 2-pyridyl, R,= 3-indolyl

Synthesis, analgesic and antipyretic activity ¢agtipyrin-4-yl)hydrazones of 1,2,3-triketones ahdir derivatives
were carried out. The analgesic activity was suldising conventional test for acetate-induced ctanwos. The
antipyretic properties were studied in a group @lenwhite mongrel rats with a model fever inducedthe
intravenous injections of pyrogenal. It was estdtdd that 1,2,3-triketone 2-(antipyrin-4-yl)hydraese 69a and
59b) exhibit analgesic activity comparable with thataalgin [34].

HsC.. __Ph
S¥SN-N
Hae™ N o

N/NH

CH3

O O
59a (R=-CH) and 59b(R=-H(CF),)

A series of N-Arylhydrazone derivatives of mefenaracid were synthesized in order to obtain new aamgs
with potential analgesic and anti-inflammatory @ityi Most of the synthesized compounds induceadifigant
reduction in the writhing response when comparedotatrol. Among them, compoun@$, 61, 62, 63, 64, 6&nd
66 were significantly more potent than mefenamic acithe writhing test. The anti-inflammatory activbf these
seven compounds were evaluated and compo60ds$1, 62, 63and 64 showed significant anti-inflammatory
activity in comparison to control but their effeeas weaker than mefenamic acid [2].

On M
N—N=C-Ar
NH
CHs3
CHs3
Compound Ar
60 4-tolyl
61 4-fluorophenyl
62 4-hydroxyphenyl
63 4-pyridyl
64 3-pyridyl
65 2-pyridyl
66 4-Bromophenyl

Six derivatives of the general formula 2- or 44fflttoromethylquinolin-4-ylamino) benzoic acid NO-
(nitrooxyacetyl or propionyl) hydrazide and an ogimof the formula 1-[4-(7-trifluoromethylquinolin-4-
ylamino)phenyllethanone oxime were synthesized tasted for their in vivo anti-inflammatory, analggsand
ulcerogenic  properties. Compound 2-(7-trifluoronyédhinolin-4-ylamino)benzoic acid  N’-(2-nitrooxy
propionyl)hydrazide €7) showed an anti-inflammatory activity comparabte that of indomethacin in the
carrageenan-induced rat paw edema test, and eqogpoto glafenine in the acetic acid mice inducedhing
model at 100 mg/kg p.o., respectively [35].
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HN
CONHNHCOCH,CH(CH3)ONO,

=

>
N

67

A series of novel 2-benzylamino-3-substituted qmati@-4(3H)-ones have been synthesized by treating 3-amino-2-
benzylamino quinazolin-4(3)-one, with different aldehydes and ketones. Thartisj material 3-amino-2-
benzylamino quinazolin-4{3)-one was synthesized by nucleophilic substituabthiomethyl group of 3-amino-2-
methylthio quinazolin-4(8)-one by benzylamine. The title compounds were stigated for analgesic and anti-
inflammatory activities. The compound&, 69 and 70 showed more potent anti-inflammatory activity than

diclofenac sodium. All the test compounds exhibiggghificant analgesic activity, whereas the commubiO is
equipotent with diclofenac sodium [36].

O

_N=c<CHs
N CH,CH3

—
N~ “NHCH,CgHs
68

69

N~ “NHCH,CgHs
70

Schiff bases and phenyl hydrazone of isatins weepgred by reacting isatin and the appropriate aticrprimary
amine/hydrazines. A new series of the correspontligannich bases were synthesized by reacting tivém
formaldehyde and diphenylamine. The compounds wereened for analgesic, anti-inflammatory and gngitc
activity. 1-Diphenylaminomethyl-3-(1-naphthylimind)3-dihydroindol-3-one71), 3-(1-naphthylimino)- 5-bromo-
1,3-dihydroindol-2-one 72) and 1-diphenylaminomethyl-3-(4-methylphenylimisigB-dihydroindol-3-one 713)
were found to exhibit the highest analgesic, amftammatory and antipyretic activity respectively-
Diphenylaminomethyl-3-(4-methylphenylimino)-1,3-gidroindol-3-one 13) was found to be the most active
compound of the series [37].

N—-R
R, 2
(0]
h
R
Compounds R R, Rs
72 Br H Naphthyl
73 H -CHN(CgH5)» 4-CH;CgH4

Synthesis and evaluation of the Analgesic and Afdimmatory activities were carried out @FSubstituted
Salicylamides. The antiinflammatory activity of tlsgnthesized compounds was evaluated using camagee
induced paw edema method. Analgesic activity of ¢henpound was studied by applying electric curr@mnta
noxious stimulus and the minimum voltage that catbe rats to emit a cry was determined. The sdrigedested
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compounds were found to have significant analgesitivity. Compound74 showed activity superior to
salicylamide in respect to the % oedema. The ufgie activity of the compounds in comparison with
salicylamide clearly showed that compoun® induce no ulcerogenic effect and it showed agtigtiperior to
salicylamide itself in respect to the volume of feural fluid & analgesic activity [38].

CONH2
i >jCH3
H3C

CONH,

Shae

A new series of antinociceptive compounds belongmghe N-acylarylhydrazone (NAH) class were sysihed
from natural safrole. The analgesic activity watedminedin vivo by the abdominal constriction test induced by
acetic acid in mice. The most analgesic derivategresented by6f, [(4'-N,N-dimethylaminobenzylidene-3-(3',4'-
methylenedioxyphenyl)- propionylhydrazine], was m@otent than dipyrone and indomethacin, usedamslatds

[39].
@]
< H
(@] 'Tl/

76f

Synthesis new functionalized 2-pyridylarylhydrazateivatives was carried out and evaluated forgasa¢, anti-
inflammatory and anti-platelet activity. The phaouokgical results here in disclosed, suggested ttatanti-
inflammatory and analgesic activities of these mewidine hydrazone derivatives observed in the aggenan
pleurisy model and acetic acid writhing test, resipely, are probably due to an interference onattahidonic acid
(AA) metabolism. The most important anti-inflammatoderivative 2-(2-formylfurane) pyridylhydrazoné/p

presented a 79% inhibition of pleurisy [40].

The results concerning the mechanism of actiorhisf deries of N-heterocyclic derivatives in platelggregation
suggested a Ghparticipation, probably by a complexation scavengechanismin vitro experiments revealed the
ability of compound 2-(2-formylfurane) pyridylhydrane {7p) to complex Ca’* at 100 pM concentration,
indicating that this series of compounds can a&@a&scavenger depending on the nature of the aryltypiesent
at the imine subunit [40].

2,6-Ditert-butylphenol hydrazones were synthesized and etemlufor 5-lipoxygenase inhibiting activity. The
compounds initially synthesized for testing as 5XLi@hibitors were the hydrazones, in which varitweserocycles
were linked to a phenolic moiety through a hydrazorhe activity of the products is expressed ag, ialculated
as the concentration of test compound requiredtse 50% inhibition of LTB(5-LOX) formation, as measured on
rat peritoneal neutrophils (PMNL). Investigatiomsoi this new series have resulted in the identificaof several
compounds, such &8k, as potent inhibitors of 5-LOX activity.
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OH
78k

The in-vivo efficacy of 78e was evaluated in Arachidonic Acid-induce Ear inftfaation in mice (AAE).
Comparison o¥8ewith standard anti-inflammatory compound indicatieat 78ehad a good profile of activity [41].

|

78e
1-Hydrazino-3,3-dialkyl-3,4-dihydroisoquinoline deatives were synthesized and screened for arisimhatory
and analgesic activity. The antiinflammatory adsiwf the synthesized compounds was studied orewhits using
model of carrageenan- induced paw edema. The aialgetivity was studied using the "hot plate" tdstwas
found that the attachment of a 5-bromofuroyl rad{z@d and79¢ gives rise to certain antiinflammatory effect.eTh
cyclization of79ewith the formation of a triazolo[3,4-a]isoquinadifB0¢) gives rise to moderate analgesic activity,
but eliminates the antiinflammatory action [42].

R
R
NH !
NHNHCOR,

79d: R;= -CH3, R,= 5-bromo-2-furil
79e: R Ri= -(CHy)4, Ry= 5-bromo-2-furil

R1

N
\ >_R2
N-N
80c: R, Ri= -(CH,)4, Ry= 5-bromo-2-furil

CONCLUSION

Nonsteroidal anti-inflammatory drugs (NSAIDs) ahe tmost commonly used drugs in inflammatory disesisee
they are effective in management of pain, fevedness, edema arising as a consequence of inflammatdiator
release. Currently available nonsteroidal antiaimfinatory drugs (NSAIDs) exhibit gastric toxicityorhg-term use
of these drugs has been associated with gastroimake4Gl) ulceration, bleeding, ototoxicity, nephwoxicity,
inhibition of platelet function, limitation of rehdlood flow, asthma and anaphylactoid reactionsusceptible
individuals. So there is greater need for newer NI¥Adevoid of such side effects.

Hydrazones constitute an important class of comgsdar development of newer Nonsteroidal anti-imitaatory
drugs (NSAIDs) which may have lower side effectscampare to conventional drug because it lacksoogttz
acid group which is mainly responsible for gastma other kind of toxicities.
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