Available online www.jocpr.com

Journal of Chemical and Phar maceutical Resear ch, 2013, 5(10): 280-288

ISSN : 0975-7384

Research Article CODEN(USA) : JCPRCS5

Synthesis characterization and anti-inflammatory activity of indole
derivatives bearing-4-oxazetidinone

S. Muralikrishna, P. Raveendrareddy, L. K. Ravindranath, S. Harikrishna and P. Ashok Gajapathi Raju

Department of Chemistry, S. K. University, Anantapu

ABSTRACT

Schiff base synthesis of pyrazolone derivativestaiming Indole moiety bearing-4-oxazetiding ring reve
synthesized by the condensation of 2-(3-(3chlor@t-4ubstitued phenyl )-4-oxozetiding -2-yl(1H-lldeyl Aceto
hydrazone with ethyl 2-(2-(4-substitued phenylraydne)(-4,-4,-4 tri frouro-3-oxo butanoate) thaction was
subjected in schiff base reaction .The structurehebe newly synthesized compounds were charaaiebiy'H
NMRPCNMR ,Mass ,IR, and elemental analysis.
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INDRODUCTION

Hetero cyclic compounds represents an importfassof biological molecules. The hetero cyclic ewoles which
posses indole, pyrazole and azetidine moietieshéxiwide range of biological activities. Indolesreaone of the
most important alkaloids molecules found exteglgiin biological systems, which play vital roke imany of the
biochemical process. Indole ring constitutes apadrtant basic skeleton and development of the.drbg classical
indole drugs are indomethacin and indoxole. Indidgvatives found to posses high which includesibacterial,
analgesic, antipyretic, antifungal, anti-inflamnrgtoanthelmintic, cardiovascular, anticonvulsantd aselective
COX-2 inhibitory activities, anticonvulsant andesgive COX-2 inhibitory activities .

Pyrazole derivatives have been reported to posdessse biological activities such as antimicrobjal 2],
antibacterial [3,4], antifungal [5, 6], herbiciddl], insecticidal [8], anti-inflammatory[9-11], dnbnvulsant [12],
antitumor [13], anti-oxidant [14,15].

Azetidinones are of great biological interest, esgly as anti-tubercular [16], antibacterial[17]],[19],[20] The
important and structural diversity of biologicaligtivep -lactam antibiotics led to the development of ynaavel
methods for the construction of appropriately sitiltetd azetidine with attendant control of funcébigroup and
stereochemistry. Azetidinone derivatives are reggbtb show a variety of antimicrobial [21],[22],t@onvulsant
[23], anti-inflammatory [24] and cardiovascularigities [25], antimycobacterial activity[26], antbterial activity
[27], antihypertensive activity [28].

EXPERIMENTAL SECTION

Melting points were determined on open capillatieBig a cintex melting point apparatus .T.L.C. gsial were
performed on precoated silicagel (E-Merck Kieselg@lFs,) plates and visualization was done by exposing to
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iodine vapour .Solvent were purified by standamicpdures before use .Column chromatography wasuctedi by
using Silica gel with different solvent systemsehges .IR Spectra were recorded KBr on perkin -eelspectrum
BX series FTIR spectrometelIMR spectrum were recorded on varian zemini 300Matml 200MHz
spectrometers using TMS as internal standard(ctersiuifts in & ppm) ¢NMR spectra were recorded on a
brucker 75MHz spectrometer . mass spectra werensdaon a varian MATCH -7 and jeol JMSD-300 mass
spectrometer at 70 ev. elemental analysis werédaout on carloerba 106 and perkin —analyzerttdlchemicals
used in the present investigation were purchasenh fAldrich chemicals ;U.S.A. indole- 3-carbaldehydas
prepared by a reported method

RESULTSAND DISCUSSION

indole-3-carbaldehyde(1) and chloro ethyl acetatge dissolved in dimethyl formamide solvent andths
reaction mixture anhydrous,&0; was added and the reaction mixture was stirredah temperature(36) for 8
hours. The vyield -2-(3-formyl-1H-indol-1-yl)acetat€he compound on treatmewtth substituted aniline afford
Ethyl 2-(3-phenyl imino)metbyl-1H-Indole-1-yl-acé&a(A). The compound- (A) on reaction with chloethyl
acetate and ETA, dioxane compound (1) is Ethyl-23(8hloro-1-(4-substituted phenyl)-4-oxoazetidwgt)-1H-
indol-1-yl)acetate(5) formed. The compound (1) aeaensed with hydrazine hydrate in presence ofordaf 2-(3-
(3-chloro-1-(4-substituted phenyl)-4-oxoazetidingl21H-indol-1-yl)aceto hydrazide2(a-f).The compaou (2) is
condensed with Synthesis of ethyl 2-(2-(4-nitroptigrydrazono)-4-4-4-trifluoro-3-oxobutanoate(3) presence of
acetic anhydrate in ethanol afford 1-(2-(3-(3-cbid-(4-substituted phenyl)-4-oxoazetidine-2-yl)-iridol-1-
yl)acetyl)-4-(2-(4-substituted phenyl)hydrazonoft8fluoromethyl)-1H-pyrazol-5(4H)-one4(a-f). Thesereactions
are summarized in the scheme-1.Yields were modecat@fair(55-70%). The purity of the compounds swa
monitored by TLC.

Synthesisof 2-(3-formyl-1H-indol-1-yl)acetate.

An equimolar mixture of indole-3-carbaldehyde awtiloro ethyl acetate were dissolved in dimethyhfamide
solvent and to this reaction mixture anhydroy€®; was added and the reaction mixture was stirrech@mn
temperature(3%&) for 8 hours and the progress of the reaction masitored by TLC using cyclohexane and
ethylacetate solvent mixture (7:3) as eluent thectien mixture was kept overnight. After completiof the
reaction the solvent was evaporated on rota-evégorahe gummy solid was separated and it was sealiged
from -2-propanol-petrolium ether(&)solvent mixture. The crystalline solid was foutedbe -2-(3-formyl-1H-
indol-1-yl)acetatewith a yield of 75% and mp 143-1%45.The indole-3-carbaldehyde used in the presemfiestu
was purchased from Aldrich company and was usetbwitany further purification. Yield 75%,m.p.:1435°C

The IR(KBr) spectrum of 2-(3- formyl-1H-indol-1-yBcetate(2) was recorded in the range 4000-687amd the
absorption signals where found at 3082¢-H), 2980 and 2960\( aliphatic CH andCH), 1760 (/ CO of ester
group), and 1182(C-O-C of ester group).

"HNMR Spectra (8ppm): The'HNMR spectra of 2-(3- formyl-1H-indol-1-yl) acet&®® was recorded in DMSO-d6
solvent. The NMR signal of 2-(3- formyl-1H-indolyl} acetate(2) was found &tpm, 1.29 (t,3H, J=13.2Hz, C}bf
ethyl group), 4.13 (q, 2H, J=13.2Hz, ¢Hf ethyl group), 4.78(s, 2H, N-GHyroup) and 6.92 , 7.58 (m, 10H,
CgHsN indole nucleus).

synthesis of Ethyl 2-(3-phenyl imino)metbyl-1H-Indole-1-yl-acetate (A)

Equimolar quantity of aniline(3) and ethyl-2-(-34feyl-1H-indol-1-yl)acetate(2) were dissolved insahlute

alcohol, to this three drops of acetic acid is alddeen heated on a steam bath for 5-6hrs alCLOGfter standing
for 24hrs at room temperature, the product wasddaigd recrystalised from warm absolute alcohok $éparated
sol(i)gl was-identified as ethyl 2-(-3-(((-4-nitro griyl)imino)methyl)-1H-indol-1-yl)acetate. Yield 5%,m.p.:154-
156C
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IR Spectra (V, cm™):
IR (KBr) spectrum of ethyl 2-(3-phenyl imino)metbyH-Indole-1-yl-acetate 1(a)was recorded in thegead000-
667cm® and IR absorption signals were found at 308A1-H), 2980 and 2960\( aliphatic CHand CH), 1760 (/

CO of ester group), 1610C=N group) and 118%(C-O-C of ester group).

' H NMR spectra(300MHZ,(CD), SO,TM S):§;
'H NMR Spectra ethyl 2-(3-phenyl imino)metbyl-1H-bid-1-yl-acetate 1(a)was recorded in DMSO-d6 sdlven
The NMR signal of ethyl 2-(3-phenyl imino)metbyl-dHdole-1-yl-acetate(A) was found &kpy, 1.29(t,3H,
J=13.2Hz, CH of ethyl group), 4.13 (g, 2H, J=13.2Hz, €bf ethyl group), 4.78(s, 2H, N-GHyroup) and 6.92 ,
7.58 (m, 10H, gHsN indole nucleus and8s phenyl nucleus) and 8.44(s, 1H, N=CH group).

The compound (A) was converted into azetidine-2-onetreatment with chloro acetyl chloride. The fatian
compound was confirmed by IR,NMR data.
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NMR spectra; 1.29(t, 3H,GHof CHs), 4.78(s, 2H N-CHC=0), 4.13(q, 2H,-O-Chl Of OGHs), 6.92-7.58(m,
10H, Ar-H, 8.44(N=CH).

IR spectra; The compound (A) shows signals atp(®zN), 1760 (ester —C=0), 3032(Ar-H),1182(-C-O-C).
Table: 2.2 1H NMR spectra of ethyl 2-(3-phenyl imimetbyl-1H-Indole-1-yl-acetate (A)

Synthesis of ethyl 2-(3-(3-chloro-1-(4-substituted phenyl)-4-oxoazetidine-2-yl)-1H-indol-1-yl)acetate 1(a)
Equimolar quantities of ethyl 2-( 3-(((phenyl ) ioymethyl)1-1H-Indol -1yl ) acetate (A) was convelrtato
azetidine- 2-one on treatment with chloro acetybitle Yield 75%,m.p.:155-18Q. This general procedure was
extended to substituted indoles to synthesis dretidone derivative 5(a-f) the structure of 1 (avfere established
by IR and H NMR data

'H NMR spectra(300MHZ,(CD), SO,TM S).9:-_of ethyl 2-(3-(3-chloro -1-(4-substituted phenyk)oxaezetidine
-2-yl ) -1H - Indol -1-yl)acetate 1(a) show signal80 (t,3H,CH of C,Hs), 4.75 (s,2H N-CHC =0), 4.15 (q,2H,-
O-CH, Of OGHs), 5.16(d,1H,-CH of azetidine attached to phenyy)i 5.44(d,1H,-CH of azetidine attached to -
Cl), 6.94-7.59 (m,10H,Ar-H). IR(KBr) spectra ; Theompound 1(a) shows signals at, 1578(C=N),117Q-C-
),1765(-C=0),826(CCl) are due to stretching vilmasi of -C=0 , C=N,C-O-C, CCI respectivehnal.Cacld. for
(382);C,67.02;H,5.05;N,7.44 found(%);C:65.88,H:5M7.32

Ethyl 2-(3-(3-chloro-1-(4-methyl phenyl)-4-oxoazetidine-2-yl)-1H-indol-1-yl)acetate 1(b).

'H NMR spectra(300M HZ,(CD), SO, TM S):é:-_of ethyl 2-(3-(3-chloro -1-(4-methyl phenyl ) -4aezetidine -2-

yl ) -1H - Indol -1-yl)acetate 1(b) show signalsi.@,3H,CH of C,Hs), 4.78 (s,2H N-CHC =0), 4.18 (q,2H, O-
CH, Of OGHs),5.18 (d,1H,-CH of azetidine attached to phenyj)j 5.48 (d,1H,-CH of azetidine attached to -Cl),
6.94-7.60 (m,9H,Ar-H), 2.23(s,3H, Ghittached to phenyl ring). IR(KBr) spectra ; Thempound 1(a) shows
signals at, 1565(C=N),1175(-C-O-C-),1760(-C=0),&20l) are due to stretching vibrations of —-C=0 NX5-O-

C, CCl respectively. Yield 70%,m.p 140-f&0 Anal. Cacld. For (396); C, 67.69; H,5.38;N,7.17
found(%);C:66.58,H:5.33,N:7.06

Ethyl 2-(3-(3-chloro-1-(4-methoxy phenyl)-4-oxoazetidine-2-yl)-1H-indol-1-yl)acetate 1(c).

'H NMR spectra(300MHZ,(CD), SO,TMS):5:- Synthesis of ethyl 2-(3-(3-chloro -1-(4-methoxgpll ) -4
oxaezetidine -2-yl ) -1H - Indol -1-yl)acetate 1&tjow signals 1.34 (t,3H,GHf CHs), 4.79 (s,2H N-CHC =0),
4.19 (q,2H,-O-CH Of OGHs),5.20 (d,1H,-CH of azetidine attached to phenyy)j 5.46 (d,1H,-CH of azetidine
attached to -ClI), 6.96-7.62 (m,9H,Ar-H), 2.26 &,OCH; attached to phenyl ring). IR(KBr) spectra ; The
compound 1(c) shows signals at, 1560(C=N), 1170-(-C-), 1755(-C=0),815(CCl) are due to stretching
vibrations of -C=0 , C=N,C-O-C , CCl| respectivelyYield 65%,m.p.:130-14C Anal. Cacld. for
(412);C,64.07;H,5.09;N,6.85 found(%);C:64.00,H:5N:8.79

Ethyl 2-(3-(3-chlor o-1-(4-bromo phenyl)-4-oxoazetidine-2-yl)-1H-indol-1-yl)acetate 1(d).

'"H NMR spectra(300MHZ,(CD), SO,TM S):é:- of ethyl 2-(3-(3-chloro -1-(4-bromo phenyl ) -4aezetidine -2-yl

) -1H - Indol -1-yl)acetate 1(d) show signals1.83H,CH; of C,Hs), 4.82 (s,2H N-CHC =0), 4.21 (q,2H,-O-CH

OfOC,Hs ) , 5.23 (d,1H,-CH of azetidine attached to pheiy), 5.48 (d,1H,-CH of azetidine attached tol)-C
6.98-7.65 (m,9H,Ar-H). IR(KBr) spectra ; The coound 1(d) shows signals at, 1563(C=N),1173(-C-QiC§3(-

C=0),818(CClI) are due to stretching vibrations G© , C=N,C-O-C , CCI respectively . Yield 66%pml70-

180PC Anal.Cacld. for  (460);C,54.78;H,3.91;N,6.08 found(@54.63,H:3.93,N:6.07

Ethyl 2-(3-(3-chloro-1-(4-nitro phenyl)-4-oxoazetidine-2-yl)-1H-indol-1-yl)acetate 1(e).

'H NMR spectra(300MHZ,(CD), SO, TM S):é:- of ethyl 2-(3-(3-chloro -1-(4-nitro phenyl ) -4 aszetidine -2-yl )
-1H - Indol -1-yl)acetate 1(e) show signals 1.38HtCH; of CHs), 4.85 (s,2H N-CHC =0), 4.23 (q,2H,-O-CH
Of OGHs), 5.25 (d,1H,-CH of azetidine attached to pheim), 5.50 (d,1H,-CH of azetidine attached to );Cl
6.99-7.67 (m,9H,Ar-H). IR(KBr) spectra ; The coood 1(e) shows signals at, 1555(C=N),1160(-C-QiC45(-
C=0),814(CClI) are due to stretching vibrations 60 , C=N,C-O-C , CCl respectively . Yield 708p.:185-
190PC Anal.Cacld. for  (427);C,59.01;H,4.21;N,9.83 found(@58.95,H:4.24,N:9.82
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Ethyl 2-(3-(3-chloro-1-(4-tri fluoro methyl phenyl)-4-oxoazetidine-2-yl)-1H-indol-1-yl) acetate 1(f).

'H NMR spectra(300MHZ,(CD), SO,TMS):8:- synthesis of ethyl 2-(3-(3-chloro -1-(4-nitro plyen) -4
oxaezetidine -2-yl ) -1H - Indol -1-yl)acetate 1¢flow signals 1.40 (t,3H,GHf CHs), 4.90 (s,2H N-CHC =0),
4.25 (q,2H,-O-CH Of OGHs), 5.28 (d,1H,-CH of azetidine attached to pheing), 5.52 (d,1H,-CH of azetidine
attached to -Cl), 7.2--7.70 (m,9H,Ar-H). ). IR(KBspectra; The compound 1(f) shows signals atQ(GEN),
1180(-C-0O-C-),1770(-C=0),830(CCl) are due to stigtg vibrations of -C=0 , C=N,C-O-C , CCl resjpesiy .
Yield 71%,m.p.:180-18% Anal.Cacld. for (705);C,56.00;H,4.21;N,6.22 found(@%58.61,H:4.02,N:6.21.

Synthesis of 2-(3-(3-chloro-1-(4-substituted phenyl)-4-oxoazetidine-2-yl)-1H-indol-1-yl)aceto hydrazide(2).

A solution of (5a) (0.01mol) and hydrazine hydréded15mol) in ethanol(20ml) was refluxed for 5Hrbe reaction
mixture was cooled and poured in to ice cold watith stirring. The separated solid was filteredysived with
water and recrystallised from ethanol to afford3g-chloro-1-(4-substituted phenyl)-4-oxoazetidRigl)-1H-
indol-1-yl)aceto hydrazide(6).

'H NMR spectra(300M HZ,(CD), SO,TMS):é:- of 2-(3-(3-chloro-1-(4-substituted phenyl)-4-oxotdime-2-yl)-
1H-indol-1-yl)aceto hydrazide(2) ) show signal#t&86 (s,2H N-ChHC =0), 4.95 (s,1 H,-N-NH), 5.20 (d,1H,-CH
of azetidine attached to phenyl ring), 6.9-8.3(rhiHlie to 5H of indole gHg, C¢H4 of phenyl ring ), 5.49 (d,1H —
CH of azetidine attached to —cl ). ). IR(KBr) spact; The compound 1(f) shows signals at 3494(;BBB0(Ar-
H),2920(-CH- of aliphatic),1680(C=0, amide),3494(),820(CCl). Yield 65%,m.p.:175-185.

Synthesis of 1-(2-(3-(3-chloro-1-(4-substituted phenyl)-4-oxoazetidine-2-yl)-1H-indol-1-yl)acetyl)-4-(2-(4-
substituted phenyl)hydrazono)-3-(trifluoromethyl)-1H-pyrazol-5(4H)-one(4)

In a solution of 6(a-f) in (0.01 mol),(10ml) ethanand(0.01) ethyl acetoacetate were added amdnikture was
refluxed for 12hrs in presence of catalytic amaglatial acetic acid. Excess of ethanol was remdwedistillation
and crystalline residue obtained was filtered, heaswith ethanol, dried and recrystallized to geé compounds
8(a-f) in good yields.

'H NMR spectra(300MHZ,(CD), SO,TMS):8:- of Synthesis of 1-(2-(3-(3-chloro-1-(4-substitutptienyl)-4-
oxoazetidine-2-yl)-1H-indol-1-yl)acetyl)-4-(2-(4sstituted phenyl)hydrazono)-3-(trifluoromethyl)-Iyrazol-
5(4H)-one4(a) ) show signals at 4.36 (s,2H N,@H=0), 4.95 (s,1 H,-N-NH), 5.20 (d,1H,-CH of aztie
attached to phenyl ring), 6.94-8.34(m,14H,due todHndole GHs CsH, of phenyl ring 5.49 (d,1H —CH of
azetidine attached to —cl ). IR(KBr) spectra ; Theompound 4(a) shows signals at 3158(-NH-),1780(-
C=0),2,260(C=N),580(CCl),1770(-C=0),750(C-F).THEC spectrum of (CDG) shown 5:138.4-G,121.9-
C,117.2- G149.2- G(nitro phenyl),63.1- €59.6- G,162.2- G(azetidine ring),121.6- 141.7- G,129.0-
C10124.4.0- G; (phenylring),116.5- 6,126.5- G3,127.8- G4,119.0- G5122.2- G4,120.7- G7,111.8- Gg,137.6-
Cig(indole ring),41.0- &,171.0- G;155.0- G,122.0- G3,128.6- G4162.5- Gs(pyrazolone ring) Yield
57%,m.p.:150-16WAnal Cacld. for (637);C,54.63;H,2.98;N,15.38 found(%5&€.60,H:3.00,N:15.37

Synthesis  of  1-(2-(3-(3-chloro-1-(4-methyl phenyl)-4-oxoazetidine-2-yl)-1H-indol-1-yl)acetyl)-4-(2-(4-
substituted phenyl)hydrazono)-3-(trifluor omethyl)-1H-pyrazol-5(4H)-one 4(b)

'H NMR spectra(300MHZ,(CD), SO,TMS):6:- of Synthesis of 1-(2-(3-(3-chloro-1-(4-methyl phBr4
oxoazetidine-2-yl)-1H-indol-1-yl)acetyl)-4-(2-(4sstituted phenyl)hydrazono)-3-(trifluoromethyl)-Idyrazol-
5(4H)-one4(b) show signals at 4.37 (s,2H N,&H=0), 4.95 (s,1 H,-N-NH), 5.21 (d,1H,-CH of azétie attached
to phenyl ring), 6.95-8.35(m,14H,due to 5H of irelolC¢Hs, CsH, of two phenyl rings) ,5.50 (d,1H —CH of
azetidine attached to —cl ),2.23(s,3H#ttached to phenyl ring) IR(KBr) spectra ; Thempound 4(b) shows
signals at 3150(-NH-),1775(-C=0),2,255(C=N),578(5L165(-C=0),745(C-F).The“C spectrum of (CDG)
shownsd: 138.4-G,121.9- G117.2- G149.2- G(nitro phenyl),63.1- €59.6- G,162.2- G(azetidine ring),121.5-
Cs,138.7- G,129.3- Go134.0- G;1,24.3-Gy(tollyl group),116.5- @3,126.5- G4,127.8- G5119.0- Gg,122.2-
C17,120.1- Gg,111.8- Go,137.6- Go(indole ring),41.0- ¢,171.0- G,155.0- G3122.0- (G4,128.6- G5162.5-
Cys(pyrazolone ring). Yield 55%,m.p.:143-P&D Anal. Cacld. for (651);C,55.29;H,3.22;N,15.05
found(%);C:55.27,H:3.25,N:15.04

Synthesis of 1-(2-(3-(3-chlor 0-1-(4-methoxyphenyl)-4-oxoazetidine-2-yl)-1H-indol - 1-yl)acetyl)-4-(2-(4-
substituted phenyl)hydrazono)-3-(trifluoromethyl)-1H-pyrazol-5(4H)-one 4(c)

'H NMR spectra(300MHZ,(CD), SO,TMS):é:- of Synthesis of 1-(2-(3-(3-chloro-1-(4-methoxy phi#i-
oxoazetidine-2-yl)-1H-indol-1-yl)acetyl)-4-(2-(4sstituted phenyl)hydrazono)-3-(trifluoromethyl)-Idyrazol-
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5(4H)-one4(c) ) show signals at 3.24(5,3I—|,Qcatlached to phenyl ring), 4.37 (s,2H N-£E€ =0), 4.95 (s,1 H,-
N-NH), 5.22 (d,1H,-CH of azetidine attached to pfieing), 6.96-8.33,(m,14H,due to 5H of indolegly CgH, of
two phenyl rings) ,5.51, (d,1H —CH of azetidintaahed to —cl ),2.23(s,3H,GHttached to phenyl ring). IR(KBr)
spectra ; The compound 4(c) shows signals at(@4#6),1770(-C=0),2,250(C=N),576(CCl),1740(-C=0)J(E-
F).The *C spectrum of (CDG) shown 8:138.4-G21.9- G117.2- G149.2- G(nitro phenyl),63.1- 59.6-
Ce,162.2- G(azetidine ring),121.5- £138.7-G,129.3-G,134.0-G1,55.  9-Gy(methoxy phenylgroup),116.5-
C13,126.5- G4,127.8- G5,119.0- G6122.2- G7,120.1- Gg,111.8- Go,137.6- Go(indole ring),41.0- &,171.0-
Cy,155.0- G3122.0- G4128.6- G5162.5- Gg(pyrazolone ring). Yield 54%, m.p.:135-£85 Anal. Cacld.
fo(667);C,53.97;H,3.14;N,14.69 found(%);C:53.94, H7B3N:14.68

Synthesis of 1-(2-(3-(3-chlor o-1-(4-bromophenyl)-4-oxoazetidine-2-yl)-1H-indol - 1-yl)acetyl)-4-(2-(4-
substituted phenyl)hydrazono)-3-(trifluoromethyl)-1H-pyrazol-5(4H)-one 4(d).

'H NMR spectra(300MHZ,(CD), SO,TMS):8:- of Synthesis of 1-(2-(3-(3-chloro-1-(4-bromo phér4i
oxoazetidine-2-yl)-1H-indol-1-yl)acetyl)-4-(2-(4Bstitutedphenyl)hydrazono)-3(trifluoromethyl)-1Hrpyol-
5(4H)-one4(d) ) show signals at 4.40 (s,2H N,&H=0), 4.98 (s,1 H,-N-NH), 5.24 (d,1H,-CH of aztie
attached to phenyl ring), 6.96-8.46 (m,14H,dueHoos indole GHs CsH4 of two phenyl rings), 5.53 (d,1H —CH
of azetidine attached to —cl ) IR(KBr) spectra; Thempound 4(d) shows signals at 3152(-NH-),1774(-
C=0),2,254(C=N),574(CCl),1755(-C=0),750(C-F).THEC spectrum of (CDG) shown &:138.4--G,121.9-
C,117.2- G149.2- G(nitro phenyl),63.1- €59.6- G,162.2- G(azetidine ring),123.8- £140.7- G,131.9-
C10118.0- G; (halo phenyl ring),116.5- £126.5- G3,127.8- G4,119.0- G5,122.2- G4,120.7- G7,111.8- G4,137.6-
Cig(indole ring),41.0- 6,171.0- G;155.0- G,122.0- G3,128.6- G4162.5- Gs(pyrazolone ring) Yield
56%,m.p.:160-17AT Anal.Cacld. for (460);C,54.78;H,3.91;N,6.08 found(@54.63,H:3.93,N:6.07

Synthesis of 1-(2-(3-(3-chloro-1-(4-nitr ophenyl)-4-oxoazetidine-2-yl)-1H-indol - 1-yl)acetyl)-4-(2-(4-substituted
phenyl)hydrazono)-3-(trifluoromethyl)-1H-pyrazol-5(4H)-one 4(e).

'H NMR spectra(300MHZ,(CD), SO,TMS):5:- Synthesis of 1-(2-(3-(3-chloro-1-(4-nitro phenyhe#oazetidine-
2-yl)-1H-indol-1-yl)acetyl)-4-(2-(4-substitutedphdyhydrazono)-3--(trifluoromethyl)-1H-pyrazol-5(4kned(e) )
show signals at 4.44 (s,2H N-g& =0), 5.15(s,1 H,-N-NH), 5.28 (d,1H,-CH of azéatiel attached to phenyl ring),
6.98-8.45 (m,14H,due to 5H of indoleglds, CsH, of two phenyl rings), 5.58 (d,1H —CH of azeteliattached to —
cl ) IR(KBr) spectra; The compound 4(e) shows algrat 3150(-NH-),1760(-C=0),2,252(C=N),572(CCIB2{
C=0),755(C-F).Thé*C spectrum of (CDG) showns: 138.4-G,121.9- G117.2- G149.2- G(nitro phenyl),63.1-
Cs,59.6- G,162.2- G(azetidine ring),122.5- £147.8- G,121.3- Go144.0- G, (azetidine attached to nitro phenyl
rng),116.5- G5126.5- G3,127.8- G4119.0- G5,122.2- G¢120.7- G7,111.8- Gg,137.6- Gg(indole ring),41.0-
C20,171.0- G;155.0- G,122.0- G3,128.6- G4162.5- Gs(pyrazolone ring) Yield 60%,m.p.:180-f9DAnaI.
Cacld. for (682);C,51.02;H,2.63;N,16.42 found@6%1.00,H:2.66,N:16.41

Synthesis of 1-(2-(3-(3-chloro-1-(4-trifluoro methyl phenyl)-4-oxoazetidine-2-yl)-1H-indol-1-yl)acetyl)-4-(2-(4-
substituted phenyl)hydrazono)-3-(trifluor omethyl)-1H-pyrazol-5(4H)-one 4(f).

'H NMR spectra(300MHZ,(CD), SO,TMS):6:- Synthesis of 1-(2-(3-(3-chloro-1-(4-trifluoro methyhenyl)-4-
oxoazetidine-2-yl)-1H-indol-1-yl)acetyl)-4-(2-(4sstituted phenyl)hydrazono)-3-(trifluoromethyl)-Jdyrazol-
5(4H)-one 4(f) show signals at 4.38 (s,2H N-&E=0), 4.96(s,1 H,-N-NH), 5.22 (d,1H,-CH of azétigl attached
to phenyl ring), 6.95-8.39 (m,14H,due to 5H of iloCsHs CsH, of two phenyl rings), 5.51 (d,AH —CH of
azetidine attached to —cl ) IR(KBr) spectra; Thempound 4(f) shows signals at 3105(-NH-),1785(-
C=0),2,300(C=N),585(CCl),1775(-C=0),765(C-F).TH&C spectrum of (CDG) shown &: 138.4-G,121.9-
C,117.2- G149.2- G(nitro phenyl),63.1- €59.6- G,162.2- G(azetidine ring),121.5- 138.7- G,129.3-
C10134.0- G1,55.9-Gy(trifluoro tollyl group),116.5- @3,126.5- G4127.8- Gs5119.0- Gg122.2- G,,120.1-
C15111.8- Go,137.6- Go(indole ring),41.0- &;,171.0- G,155.0- G3122.0- G4128.6- Gs162. Gg(pyrazolone
ring) Yield 58%,m.p.:175-18& Anal.Cacld. for (705):;C,51.06;H,2.55;N,13.90 found{@%1.04,H:2.57,N:13.

PHARMACOLOGICAL STUDIES:

All the newly synthesized compoundsga-f),2(a-f),4(a-f) were tested in vivo in order to evaluate their anti
inflammatory and analgesic activities by using ettt t test. These compounds were screened for ainé-
inflammatory and analgesic activities at a dosB®Mmg/kg p.o. exhibited substantive anti-inflammgtactivity of
varying degree from 9.3-30.1% and analgesic agtesblution varying degree 6.4-33.0% are given aif€ -1).
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The characteristic feature of this series is tHesswents by the substituted phenyl at presencaadéty at second
position of indol nucleus. It was observed that poomd4(e)showed maximum anti-inflammatory30.1% inhibition
of edema and analgesic 33.0% activities. This camgashowed better anti-inflammatory activity andiipqtent
analgesic activity than standard drug phenyl butazat the dose of 25, 50 and 100 mg/kg p.o.

PHARMACOLOGICAL EVALUATION:

The experiments were performed with albino ratghef Charles-Foster strain of either sex, excluginggnant
females, of 70 to 95 days weighing 120 tol175 g.tAdoxicity was tested in albino mice (15-25g). &dchaw
pallet) and water was given to the animals ad uibit The compounds were dissolved in propylene g¢lyco
Phenylbutazone drug was used as reference drug.

Anti-inflammatory activity:

This study was done by following the procedure ohtt et al[22]. The rats were divided into threeups(control,
drugs treated and standard drugs) of six animailh.ea freshly prepared suspension of carrageen®iil0.9%
saline), 0.05 mL was injected under the plantemepaosis of the right hind paw of each rat. The poamd and
standard drug were administered orally to the alsind drug treated groups and the standard drugipmro
respectively, 1hr before the carrageenan injeclitve. paw volume of each rat was measured beforeahdafter 3
hr of carrageenan treatment with the help of ahywhometer. The percent anti-inflammatory activitgs
calculated according to the formula given below.

Percentage of inhibition of oedema = (1-Vt/Vc) x100
Where Vt and Vc are the volume of oedema in dmggtéd and control group, respectively.

Analgesic activity

Acetic acid writhing test was performed on micef@jowing the method of Davis at el [23]. Test qomoinds were
given to the animals at the dose of 50mg/kg, 30 latier the animals were injected interperitonealith 0.25 mL
/mouse of 0.5% acetic acid. The mean number ofhesitfor each experimental groups and percentageater
compared with the control group was calculated &®@emin.

Ulcerogenic activity

Ulcerogenic liabilities of newly synthesized compda were checked by the method of Verma el alj@4jino rats
were fasted for 24 hr prior to drug administratiéfi.animals were sacrificed 8hr after drug treaftin@nd then their
stomachs and small intestines were microscopi@dpmined to assess the incidence of hyperaemidditgeof
epithelium, petechial and frank hemorrhages angi@noor discrete ulceration with or without pertiwa. The
presence of any one of these criteria was congiderbe an evidence of ulcerogenic activity.

Acute toxicity

Acute Lethal dose (ALD50) of all the compounds wierestigated by the method of Smith, Q.E. [25]..

RESULTSAND DISCUSSION

All the newly synthesized compoundga-f),2(a-f),4(a-f) were tested in vivo in order to evaluate their anti
inflammatory and analgesic activities. These compguwere screened for their anti-inflammatory andlgesic
activities at a dose of 50 mg/kg p.o. exhibitedstafitive anti-inflammatory activity of varying degr from 9.3-
30.1% and analgesic activity of varying degree 334% are given imable 1.The characteristic feature of this
series is substituted phenyl moiety at second ipaositf indole nucleus. It was observed that complot(s) showed
maximum anti-inflammatory 30.1% inhibition of edewuad inhibition of 33.0% of writhes. This compouwsttbwed
better anti-inflammatory and analgesic activitiesrt standard drug phenyl butazone at the threeedraoses of 25,
50 and 100 mg/kg p.o. but showed lesser activigy tteference drug indomethacin. Further more thstgution
with chloro group at 2nd position of phenyl ringosled better activities than other groups. ALD50 adif
compounds is > 1000 mg/kg p.o.
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Table- I: Anti inflammatory, analgesic, ulcer ogenic and toxicity data of compounds 1(a-f),2(a-f),4(a-f)

Anti Analgesic activity
COMD. | Domgkg | acvity5e” | writhesineomi
ose (mg/kg activity % writhesin 60 min
No. p.o.) edema inhibition after treatment UDS0 | ALDS0
relativeto control. | relativeto control
1(a) 50 9.3 6.4 - >1000
1(b) 50 9.8 6.8 - >1000
1(c) 50 10.2 7.2 - >1000
1(d) 50 10. 7. - >100(
1(e) 50 11.4 8.7 - >1000
1() 50 11.6 9.8 - >1000
2(a) 50 10.9 8.9 - >1000
2(b) 50 11.2 9.5 - >1000
2(c) 50 115 9.8 - >1000
2(d) 50 12.0 10.2 - >1000
2(e) 50 12.5 10.4 - >1000
2(f) 50 13.6 10.8 - >1000
4(a) 50 215 225 - >1000
4(b) 50 24.5 24.8 - >1000
4(c) 50 24.1 24.1 - >1000
4(d) 50 25.8 27.2 - >1000
4(e) 50 30.1 33.0 - >1000
4(f) 50 29.5 28.3 - >1000
25 17.6** 18.4*
Pr:’zrmgm 50 36.34 341+ 65.46
100 65.6%** 68.8 ***
5 52.2
Indomethacin 7.5 63.1
10 93.2

*P < 0.05, *P < 0.01, **P < 0.001.
CONCLUSION

1. Furthermore the substitution with phenyl group hagva chloro group at p-position showed better #is/than
other group.
2. The azetidinones showed better anti-inflammatod;@amalgesic activities.
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