Available online & www.der phar machemica.com

Scholars Research Library FQK\%‘%_'I

2

L =w=

| SSN 0975-413X
CODEN (USA): PCHHAX

*x e‘)\\»

Scholars Research . 90 ’
Der Phar ma Chemica, 2013, 5(5):205-212 * &
. (http://der phar machemi ca.convarchive.html)

Synthesis, characterization and anti microbial evalution of of novel 1,3,4-
oxadiazole containing pyrazolones and 2-azetidinone ring systems

P. Nagarjuna Reddy*, L. K. Ravindranath**, K. B. Chandrasekhar*, P. Rameshbabu**
and S. Harikrishna**

* Department of Chemistry, INTUA College of Engineering, Anantapur
**Department of Chemistry, S. K. University, Anantapur

ABSTRACT

4-(3-chloro-2,5-dioxo-8-(trifluoromethyl)-1-((4-(trifluoromethyl) phenyl)Jamino)-1,6.7-triazaspir o 3,4] oct-7-en-6yl)-
N-(3-chloro-2-(1-((5-(phenyl)-1,3,4-oxadiazol -2-yl ) methyl)-3-methyl -5-oxo-4,5-di hydr o- 1H-pyr azol -4-yl)-4-oxoazet
-idin-1-yl)benzamide were prepared by reflux the ethyl 2-(4-(3-chloro-2,5-dioxo-8-(trifluoromethyl)-1-((4-
(trifluoromethyl) phenyl)amino)-1,6.7-triazaspir o[ 3,4] oct-7-en-6-yl)benzami do)-4-oxoazeti din-2-yl)-3-methyl -5-oxo-
4,5-dihydro-1H-pyrazol-1-yl)acetate and hydrazine hydrate afford corresponding 4-(3-chloro-2,5-dioxo-8-
(trifluoromethyl)-1-((4-(trifluoromethyl)  phenyl)amino)-1,6.7-triazaspir o 3,4] oct-7-en-6-yl)-N-(3-chloro-2-(1-(2-
hydrazinyl-2-oxoethyl)-3-methyl-5-oxo-4,5-dihydr o-1H-pyrazol-4-yl)-4-oxo  azetidin-1-yl)benzamide. This was
subjected to in phosporyl chloride reaction with benzoic acid to give corresponding 4-(3-chloro-2,5-dioxo-8-
(trifluoromethyl)-1-((4-(trifluoromethyl)  phenyl)amino)-1,6.7-triazaspiro[ 3,4] oct-7-en-6-yl)-N-(3-chloro-2-(1-((5-
(phenyl)-1,3,4-oxadiazol -2-yl )methyl )-3-methyl -5-oxo-4,5-dihydro-1H-pyrazol -4-yl)-4-oxo  azetidin-1-yl)benzamide
in excellent yields. The structure of these newly synthesized compounds were characterized by IHNMR Mass, IR&
Elemental analysis.

Key words. 1,3,4-Oxadiazole, pyrazolones ,2-Azetidinone ,Badtirial and antifungal activity.

INTRODUCTION

Heterocyclic compounds represents an importans débiologically active molecules specifially, #®containing
the pyrazolone nucleus have been shown to posghsbivlogical actives such as tranquillizing, mesctlaxant,
psycho analeptic, anticonvulsant, antihypertensargjdepressant activities. The derivatives of pgtane are
important class of antipyretic and analgesic comps{l-7]. Some substituted pyrazolines and thefivdgves
such as 2-oxo-azetidine ring shows various bioklgactivities such as antimicrobial activity[8-1&jtifungal (13-
17), antibacterial (18-23), antitubercular (24-2&hticonvulsant(27), analgesic, anti-inflammato2g)( synthetic
precursor for amino acids (29), and antiviral (30).

MATERIALSAND METHODS

Melting points were taken in open capillaries anel ancorrected. Progress of reaction was monitbyesilica gel-

G coated TLC plates using MeOH: CHGlstem (1:9). The spot was visualized by expo#iegdry plate to iodine
vapours chamber. IR spectra were recorded in KBt din a Schimadzu 8201 PC, FTIR spectrophotometer
(vmaxin cm %) and™H NMR and**C NMR spectra were measured on a Brucker DRX-3@@tspmeter in CDGlat

300 MHz using TMS as an internal standard. All cloanshifts were reported ahscales. The FAB mass spectra
were recorded on a Jeol SX-102 mass spectrome®meBtal analyses were performed on a Carlo Erigg-11
analyzer. Microwave irradiation was carried outaim open glass vessel. Modified microwave oven 8)Qvas
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used for the synthesis of the compounds. A thermpleowas used to monitor the temperature insideséissel of
the microwave. The analytical data of all the commpis were highly satisfactory. For column chromedpbic
purification of the products, Merck silica Gel 6230—400 Mesh) was used. The reagent grade chemicaks
purchased from the commercial sources and furthefigd before use.

RESULTSAND DISCUSSION

The IR spectrum of 9a revealed the appearancarudscharacteristics of 3232(exocyclic NH of -CORfidup),
3208(NH of ArNH-N= group),3038(Ar-H str),1705(>C=@roup of oxoazetidin ring),1682(C=0 of exocyclic —
CONH group),1652(>C=0 group of pyrazoline-2-ringl0(>C=N group),1148(C-0O-C),1132(N-N),831(C-Cl). In
! H-NMR ((CD)2S0) the compounds (9a) showrs ppm; 4.21(s,2H,-Ch), 5.16(m,1H,-CH of azetidin attached to
pyrazoline-2-one ring), 5.44(d,1H,J=6.4Hz -CH oétédin attached to —Cl),1.92 (s,3H,-g&ttatched to pyrazoline
ring),8.03 (s,H,CONH), 10.56(s,H,Ar-NH-N=),3.4(d,B5.6Hz CH of pyrazoline ring) and 6.59-7.93(nkj18~v0
CsH, group and one ¢Eis group). The™*C-NMR spectrum of (CDCI3) showsi154.3-G, 113.5-G&Cs, 125.7-
Cs&Cs, 121.4-G, 163.5-G, 57.8-G, 52.0-G, 155.6-Go, 114.1-G; ,173.1- G,, 143.8- G3,121.8-G,&C15,127.7-
Cis & C17,129.8-Ge , 164.9-Go, 163.2-Go,58.9-G;, 50.9-G,, 41.2-G3 ,155.6-G4, 22.4-Gs ,175.0-Gg, ,48.8-
Cz7y,164.5'Q8 &C29'126.2'C_2,0' 127.5-Gyg Q‘r,y 129.3-Gyg O_2,4” 128.8'@3 124.2-Gg conformed the formation of
compound 9a.
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Synthesis of Ethyl 4-(3-chloro-2,5-dioxo-8-(triflutomethyl)-1-((4-(trifluoromethyl)phenyl)amino)-1,8-triaza
spiro[3,4]oct-7-en-6-yl)benzoate(2).

To a solution of (1) in 1,4-dioxane,chloro acetglazide and, triethyl amine was added drop wisehwaibnstant
stirring. The reaction mixture was then refluxed water bath for 2 hours .The progress of the reactvas
monitered by using ethyl acetate and acetone adusent(9:1).After the completion of the reactidwe t excess of
dioxane was distilled out and resulting mixture vpasired in ice cold HCl filtered,dried and recrylizad from
aqueous dimethyl formamide to give the desired peodEthyl 4-(3-chloro-2,5-dioxo-8-(trifluoromethyl)-((4-
(trifluoromethyl)phenyl)amino)-1,6.7-triazaspirofdoct-7-en-6-yl)benzoate(2). IR (KBr): 3120 (Ar—NH
group),1705(C=0 group of oxo azetidin ring),16820Cgroup of ester group),1652(C=0 group of pyrazasitrone
ring). '"HNMR (400 MHz, DMSO — ¢ & ppm;  10.56(s, H, Ar-NH-N), 4.29 (q, 2KGH,CH3), 1.30 (t, 3H,
CH,CH3), 5.44(s,1H,-CH of azetidin attached to —Cl), 67888 (m, 8H, for H, and GH,of two phenyl group;

Synthesis of 4-(3-chloro-2,5-dioxo-8-(trifluoromegh)-1-((4-(trifluoromethyl)phenyl)amino)-1,6.7-triaaspiro
[3,4]oct-7-en-6-yl)benzohydrazide (3)

A solution of Ethyl 4-(3-chloro-2,5-dioxo-8-(triforomethyl)-1-((4-(trifluoromethyl)phenyl)amino)éLy-
triazaspiro[3,4]oct-7-en-6-yl)benzoate(2)(0.01 Midahydrazine hydrate (0.015M) in ethanol 20mL weffuxed
for 5 hours.The progress of the reaction was maoeitdoyTLC using ethyl acetate:acetone (9:1).Thetiaa
mixture was cooled and poured on to ice cold waligh stirring. The separated solid was filtered,stved with
water and recrystallized from aqueous dimethyl famide to afforded 4-(3-chloro-2,5-dioxo-8-(triflwmnethyl)-1-
((4-(trifluoromethyl)phenyl)amino)-1,6.7-triazaspji8,4]oct-7-en-6-yl)benzohydrazide (3).IR (KBr):42& 3380(
-NH, group), 3232(NH of -CONH group), 3208(NH of ArNH=Ngroup),1705(>C=0 group of oxoazetidin
ring),1652(>C=0 group of pyrazoline-2-ring),1620&XC group).*HNMR (400 MHz, DMSO — g & ppm; 2.0 (S,
2H, NH,), 8.03(s, H, CONH), 10.56(s, H, Ar-NH-N), 5.44(4,4CH of azetidin attached to —Cl), 6.80-7.40(m,
8H, for GH,and GH, of two phenyl groups.

Synthesis of 4-(3-chloro-2,5-dioxo-8-(trifluoromegh)-1-((4-(trifluoromethyl)phenyl)amino)-1,6.7-triaaspiro
[3,4]oct-7-en-6-yl)-N-((3-methyl-5-0x0-4,5-dihydro-1H-pyrazol-4-yl) meteyne)benzohydrazide (5)

Equimolar quantities of  4-(3-chloro-2,5-dioxo-8H{tioromethyl)-1-((4-(trifluoromethyl)phenyl)aminel,6.7-
triazaspiro[3,4]oct-7-en-6-yl)benzohydrazide (3)and,5-dihydro-3-methyl-5-oxo-1H-pyrazole-4-carbdigde(4)
were dissolved in absolute alcohol, to this ongodybacetic acid was added then heated on a stagnfdr 5-6h at
100 C. The progress of the reaction was monitored I6yTising ethyl acetate:acetone (9:1). After standim@4h

at room temperature, the product was dried and/stadlized from warm aqueous dimethyl formamideafford
compound 4-(3-chloro-2,5-dioxo-8-(trifluoromethyl)¢(4-(trifluoromethyl)phenyl)amino)-1,6.7-triazasp [3,4]
oct-7-en-6-yl)-N-((3-methyl-5-ox0-4,5-dihydro-1H-pyrazol-4-yl)meflepe)benzohydrazide (5) obtained. IR (KBr):
3248(-NH of pyrazoline-2-one ring), 3232(exocyclidH of -CONH group), 3208(NH of ArNH-N=
group),1705(>C=0 group of oxoazetidin ring),1682CC»f exocyclic —CONH group),1652(>C=0 group of
pyrazoline-2-ring),1610(>C=N group) respectiveéliNMR (400 MHz, DMSO — ¢ 5 ppm; 10.58(s, H, Ar-NH-
N=), 8.03(s,1H,CONH), 5.16(d,H, J=7.6Hz CH groupatehed to pyrazolone ring) 3.4(d,H,J=7.6Hz CH of
pyrazoline ring), 7.3(s,H,CONH of pyrazoline ring)44(s,1H,-CH of azetidin attached to —Cl),1.9&CH; of
pyrazolone ring), 6.80-7.40 (m, 8H, for tw@ B, groups).

Synthesis of ethyl 2-(4-((2-(4-(3-chloro-2,5-dio(trifluoromethyl) phenyl)amino)-1,6.7-triazaspi{8,4]oct-7-
en-6-yl)benzoyl)hydrazono)methyl)-3-methyl-5-ox&4lihydro-1H-pyrazol-1-yl)acetate (6)

A mixture of(5), anhydrous KCO; Chloro ethyl acetate and DMF were stirred at roemgerature for 8 hours. The
progress of the reaction was monitored byTLC usgitiyl acetate:acetone (9:1). The reaction mixtums diluted
with ice cold water. The separated solid was ifiedtas ethyl 2-(4-((2-(4-(3-chloro-2,5-dioxo-&ifluoromethyl)
phenyl)amino)-1,6.7-triazaspiro[3,4]oct-7-en-6-@itzoyl)hydrazono) methyl)-3-methyl-5-0x0-4,5-dihgedrH-
pyrazol-1-yl)acetate (6) IR (KBr): 3232(exocyclic NH of -CONH group), 32081 of ArNH-N=
group),1705(>C=0 group of oxoazetidin ring),1682CC»f exocyclic —CONH group),1652(>C=0 group of
pyrazoline-2-ring),1610(>C=N group)!HNMR (400 MHz, DMSO - ¢ & ppm; 1.82(s, 3H, CH,
5.16(d,1H,J=7.6Hz -CH attached to pyrazoline-2-oneing), 3.4(d,1H,J=7.6Hz CH of pyrazoline ring,
4.16(s,2H,CH),4.29 (q, 2H,J=6.5HzCOCH,CH;), 1.30 (t, 3H, J=6.5Hz COOGBHj3), 8.03(s, H, CONH),
10.65(s, 1H, Ar-NH-N=), 6.80-7.40(m, 8H, for twgHGgroups.

Synthesis of ethyl 2-(4-(3-chloro-2,5-dioxo-8-(ltibromethyl)-1-((4-(trifluoromethyl)phenyl)amino)-5.7-
triazaspiro[3,4]oct-7-en-6-yl)benzamido)-4-oxoaditi-2-yl)-3-methyl-5-ox0-4,5-dihydro-1H-pyrazol- 1)y
acetate(7)

Monochloroacetyl chloride (0.01lmol) was added drejise to ethyl 2-(4-((2-(4-(3-chloro-2,5-dioxo-8-
(trifluoromethyl)  phenyl)amino)-1,6.7-triazaspirgfdoct-7-en-6-yl)benzoyl)hydrazono)methyl)-3-metdybxo-
4,5-dihydro-1H-pyrazol-1-yl)acetate (6) (0.01mahd triethyl amine (0.02mol) in dioxane (25ml) aom
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temperature. The reaction mixture was stirred8torand left at room temperature for 3 days. Themss of the
reaction was monitored by TLC using ethyl acetatetzne (9:1). After the reaction is completed,dbetents of the
reaction mixture was poured on crushed ice. Thelypbthus formed was filtered and washed with sodiu
bicarbonate solution. The dried product was reatiggtd with absolute alcohtw afford ethyl 2-(4-(3-chloro-2,5-
dioxo-8-(trifluoromethyl)-1-((4-(trifluoromethyl)pdnyl)amino)-1,6.7-triazaspiro[3,4]oct-7-en-6-yl) zamido)-4-
oxoazetidin-2-yl)-3-methyl-5-oxo-4,5-dihydro-1H-@aol-1-yl)acetate(7) IR (KBr):  3232(exocyclic NH of -
CONH group), 3208(NH of ArNH-N= group),1705(>C=0ogp of oxoazetidin ring),1682(C=0 of exocyclic —
CONH group),1652(>C=0 group of pyrazoline-2-ringl0(>C=N group) 'HNMR (400 MHz, DMSO — ¢ §
ppm; 1.82(s, 3H, Ch, 5.16(d,1H,J=7.6Hz -CH of azetidin attached toagwle ring), 3.4(d,H,J=7.6Hz CH of
pyrazoline ring, 5.44(d,2H,-CH of azetidin attachlted—Cl), 4.16(s,2H,CH),4.29 (g, 2H,J=6.5HzCOCH,CHj),
1.30 (t, 3H, J=6.5Hz COOGEH3), 8.03(s, H, CONH), 10.65(s, 1H, Ar-NH-N=), 6-80t0(m, 8H, for two
CgHagroups.

Synthesis of 4-(3-chloro-2,5-dioxo-8-(trifluoromegh)-1-((4-(trifluoromethyl)phenyl)amino)-1,6.7-triaaspiro
[3,4]oct-7-en-6-yl)-N-(3-chloro-2-(1-(2-hydraziny-oxoethyl)-3-methyl-5-0x0-4,5-dihydro-1H-pyrazohd)-4-
oxoazetidin-1-yl)benzamide(8)

A solution of (7) and hydrazine hydrate in ethanol was refluxed5dnours. The progress of the reaction was
monitored by TLC using ethylacetate : acetone (@%)eluent. The reaction mixture was cooledmnded on to
ice cold water with stirring. The separated solias filtered, washed with water and recrystaliseanfethanol to
afford 4-(3-chloro-2,5-dioxo-8-(trifluoromethyl)-1-((4-(ftuoromethyl)phenyl)amino)-1,6.7-triazaspiro[3,4fat
en-6-yl)-N-(3-chloro-2-(1-(2-hydrazinyl-2-oxoethy®-methyl-5-0x0-4,5-dihydro-1H-pyrazol-4-yl)-4-oxzetidin-
1-yl)benzamide(8).IR (KBr): 3232(exocyclic NH of -CONH group), 3208 of ArNH-N= group),1705(>C=0
group of oxoazetidin ring),1682(C=0 of exocyclic G8H group),1652(>C=0 group of pyrazoline-2-
ring),1610(>C=N groupfHNMR (400 MHz, DMSO — g & ppm; 2.10(s, 2H, -Np, 5.16(m,1H -CH of azetidin
attached to pyrazole ring), 3.4(d,H,J=5.6Hz CH wgfagoline-2-one ring), 5.44(d,1H,J=6.4Hz -CH oktidin
attached to —Cl), 4.09(s,2H,GH1.92(s,3H,-CH) , 8.03(s, 2H, CONH), 10.65(s, 1H, Ar-NH-N=), 6-8.40(m,
8H, for two GH,groups.

Synthesis of 4-(3-chloro-2,5-dioxo-8-(trifluoromeyt)-1-((4-(trifluoromethyl)phenyl)amino)-1,6.7-triaaspiro
[3,4]oct-7-en-6-yl)-N-(3-chloro-2-(1-((5-(phenyl);3,4-oxadiazol-2-yl)methyl)-3-methyl-5-oxo-4,5-ddinp-1H-
pyrazol-4-yl)-4-oxoazetidin-1-yl)benzamide(9)

A mixture of benzoic acid (0.01mol) with compour@) (0.01mol) in phosphoryl chloride (15ml) was vedd over
a steam bath for 5-6 h. The progress of the reagtims monitored by TLC using ethylacetate : ace(@rnB) as an
eluent. The reaction mixture was cooled and powredo crushed ice (~200g) with continuous stirriige solid
mass separated was neutralized with sodium bicatbd®olution (10% w/v). The resulting solid thugaied was
collected by filtration, washed well with cold wateried in vacuum and recrystallized from absoletieanol to
afford N-(3-chloro-5-(1-((5-(4-fluorophenyl)-1,3@kadiazol-2-yl)methyl)-5-oxo-3-(trifluoromethyl)-B,dihydro-
1H-pyrazol-4-yl)-2-oxopyrrolidin-1-yl)-4-(5-thiox&-(trifluoromethyl)-4-(2-(4(trifluoromethyl)phenyhydrazono)-
4,5-dihydro-1H-pyrazol-1-yl)benzamide(9a). By adogtthe similar procedure, other compounds of #rées (9b-
h) were prepared using benzoic acid,4-methyl benaoid,4-methoxy benzoic acid,4-fluoro benzoic adicChloro
benzoicacid, 4-Bromo benzoicacid,4-Nitro benzoidakiTrifluoromethyl benzoicacidThe structures of these
newly synthesized compoun@8a-h) were characterized by their elemental analysis spettral data’d-NMR,
13C-NMR, IR, and Mass).The analytical data of 9a-Is whown in the table |

Synthesis of 4-(3-chloro-2,5-dioxo-8-(trifluoromegh)-1-((4-(trifluoromethyl)phenyl)amino)-1,6.7-triaaspiro
[3,4]oct-7-en-6-yl)-N-(3-chloro-2-(1-((5-(phenyl);3,4-oxadiazol-2-yl)methyl)-3-methyl-5-oxo-4,5-diinp-1H-
pyrazol-4-yl)-4-oxoazetidin-1-yl)benzamide(9a)

IR (KBr): 3232(exocyclic NH of -CONH group), 3208( of ArNH-N= group),3038(Ar-H str),1705(>C=0 group
of oxoazetidin ring),1682(C=0 of exocyclic —-CONHogp),1652(>C=0 group of pyrazoline-2-ring),1610(*C=
group),1148(C-0-C),1132(N-N),831(C-CIJHNMR (400 MHz, DMSO — g & ppm; 4.21(s,2H,-C}), 5.16(m,1H,-
CH of azetidin attached to pyrazoline-2-one ririgf4(d,1H,J=6.4Hz -CH of azetidin attached to 492 (s,3H,-
CHsattatched to pyrazoline ring),8.03 (s,H,CONH), 80s5H,Ar-NH-N=),3.4(d,H, J=5.6Hz CH of pyrazolineg)
and 6.59-7.93(m,13H, twoe¢B,; group and one dEis group). 13C NMR (75 MHz, CDCI3,TMS): 154.3-G,
113.5-G&Cs, 125.7-G&Cs, 121.4-G, 163.5-G, 57.8-G, 52.0-G, 155.6-Go, 114.1-G; ,173.1- G, 143.8-
C13,121.8-G4 &C15,127.7-Gs & C17,129.8-Gg, 164.9-Gy, 163.2-G(,58.9-G4, 50.9-G,, 41.2-G3 ,155.6-G,4, 22.4-
Cys ,175.0-Gg, ,48.8-G7,164.5-Gg §C29126.2-C30,127.5-G1g Css, 129.3-Gpg Ca4,128.8-G3 124.2-Gg
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Synthesis of 4-(3-chloro-2,5-dioxo-8-(trifluoromegh)-1-((4-(trifluoromethyl)phenyl)amino)-1,6.7-triaaspiro
[3,4]oct-7-en-6-yl)-N-(3-chloro-2-(1-((5-(4-methyl phenyl)-1,3,4-oxadiazol-2-yl)methyl)  -3-methyl-5-@4,5-
dihydro-1H-pyrazol-4-yl)-4-oxoazetidin-1-yl)benzade(9b)

IR (KBr): 3232(exocyclic NH of -CONH group), 3208fNof ArNH-N= group),3039(Ar-H str),1706(>C=0 group
of oxoazetidin ring),1682(C=0 of exocyclic —-CONHogp),1652(>C=0 group of pyrazoline-2-ring),1611(*C=
group),1149(C-0-C),1133(N-N),832(C-CIHNMR (400 MHz, DMSO — g & ppm; 4.21(s,2H,-Cb), 5.16(m,1H,-
CH of azetidin attached to pyrazoline-2-one ririgf4(d,1H,J=6.4Hz -CH of azetidin attached to 492 (s,3H,-
CHsattatched to pyrazoline ring),8.03 (s,H,CONH), 80s5H,Ar-NH-N=),3.4(d,H, J=5.6Hz CH of pyrazolineg)
and 6.59-7.93(m,12H, twoe8, groups). 13C NMR (75 MHz, CDCI3,TM$} 154.3-G, 113.5-G&C,;, 125.8-
Cs&Cs, 121.4-G, 163.5-G, 57.8-G, 52.0-G, 155.6-Gg, 114.1-G; ,173.1- G,, 143.8- G3,121.8-G,&C14,127.7-
Cis & C17,129.8-Gg, 164.9-Gg, 163.2-G(,58.9-G4, 50.9-G,, 41.2-G3 ,155.6-G,4, 22.4-Gs ,175.0-Gg, ,48.8-
C57,164.5-Gg §C29123.2-C39 127.4-Gyg Css 129.6-Gog Csy 138.4-G3 124.3-G6, 124.2- G

Synthesis of 4-(3-chloro-2,5-dioxo-8-(trifluoromegl)-1-((4-(trifluoromethyl)phenyl)amino)-1,6.7-triaaspiro
[3,4]oct-7-en-6-yl)-N-(3-chloro-2-(1-((5-(4-methoxy phenyl)-1,3,4-oxadiazol-2-yl)methyl)-3-methyl-5-@x,5-
dihydro-1H-pyrazol-4-yl)-4-oxoazetidin-1-yl)benzadei(9c)

IR (KBr): 3232(exocyclic NH of -CONH group), 3208fNof ArNH-N= group),3039(Ar-H str),1706(>C=0 group
of oxoazetidin ring),1683(C=0 of exocyclic —-CONHogp),1652(>C=0 group of pyrazoline-2-ring),1611(*C=
group),1149(C-0-C),1134(N-N),832(C-CIHNMR (400 MHz, DMSO — g & ppm; 4.21(s,2H,-Cb), 5.16(m,1H,-
CH of azetidin attached to pyrazoline-2-one ririgf4(d,1H,J=6.4Hz -CH of azetidin attached to 492 (s,3H,-
CHsattatched to pyrazoline ring),8.03 (s,H,CONH), 80s5H,Ar-NH-N=),3.4(d,H, J=5.6Hz CH of pyrazolineg)
and 6.59-7.93(m,12H, twogB; groups). 13C NMR (75 MHz, CDCI3, TMS$} 154.4-G, 113.6-G&Cs, 125.8-
Cs&Cs, 121.5-G, 163.6-G, 57.8-G, 52.1-G, 155.7-Go, 114.2-G; ,173.2- G,, 143.8- G3,121.8-G,&C15,127.7-
Cis & C17,129.8-Gg, 165.0-Gg, 163.3-Go,59.0-G,, 50.9-G,, 41.3-G; ,155.7-G4, 22.5-Gs ,175.1-Gg, ,48.9-
Cy7,164.6-Gg §C29118.5-C30,128.5-G 14 Css, 114.8-Gpg Cay 160.7-G3 55.9-Gg, 124.2- G5

Synthesis of 4-(3-chloro-2,5-dioxo-8-(trifluoromeyl)-1-((4-(trifluoromethyl)phenyl)amino)-1,6.7-triaaspiro
[3,4]oct-7-en-6-yl)-N-(3-chloro-2-(1-((5-(4-fluoro phenyl)-1,3,4-oxadiazol-2-yl)methyl)-3-methyl-5-0465-
dihydro-1H-pyrazol-4-yl)-4-oxoazetidin-1-yl)benzad(9d)

IR (KBr): 3232(exocyclic NH of -CONH group), 3208fNof ArNH-N= group),3040(Ar-H str),1707(>C=0 group
of oxoazetidin ring),1683(C=0 of exocyclic —-CONHogp),1653(>C=0 group of pyrazoline-2-ring),1613(*C=
group),1150(C-0O-C),1135(N-N),833(C-CIJHNMR (400 MHz, DMSO — g & ppm; 4.21(s,2H,-CH, 5.16(m,1H,-
CH of azetidin attached to pyrazoline-2-one rirflgf4(d,1H,J=6.4Hz -CH of azetidin attached to -4C92 (s,3H,-
CHsattatched to pyrazoline ring),8.03 (s,H,CONH), 80s5H,Ar-NH-N=),3.4(d,H, J=5.6Hz CH of pyrazolineg)
and 6.59-7.93(m,12H, two¢8,; groups).13C NMR (75 MHz, CDCI3, TMS): 154.4-G, 113.6-G&C,, 125.9-
Cs&Cs, 121.5-G, 163.6-G, 57.9-G, 52.2-G, 155.6-Go, 114.2-G; ,173.2- Gy, 143.9- G3,121.8-G,&C15,127.7-
Cis & C17,129.9-Gg, 165.0-Gg, 163.3-Go,59.0-G,, 51.0-G,, 41.3-G; ,155.7-G,4, 22.6-Gs ,175.1-Gg, ,48.9-
C7,164.6-Gg §C29121.8-C30,129.1-Gyg Cas, 116-Gg Caq, 162.9-G3 124.2- G¢

Synthesis of 4-(3-chloro-2,5-dioxo-8-(trifluoromeyt)-1-((4-(trifluoromethyl)phenyl)amino)-1,6.7-triaaspiro
[3,4]oct-7-en-6-yl)-N-(3-chloro-2-(1-((5-(4-chloro phenyl)-1,3,4-oxadiazol-2-yl)methyl)-3-methyl-5-0x465-
dihydro-1H-pyrazol-4-yl)-4-oxoazetidin-1-yl)benzade(9e)

IR (KBr): 3232(exocyclic NH of -CONH group), 3208fNof ArNH-N= group),3041(Ar-H str),1713(>C=0 group
of oxoazetidin ring),1681(C=0 of exocyclic —-CONHogp),1653(>C=0 group of pyrazoline-2-ring),1616(*C=
group),1155(C-0-C),1137(N-N),838(C-CHHNMR (400 MHz, DMSO — g & ppm; 4.21(s,2H,-C}J, 5.16(m,1H,-
CH of azetidin attached to pyrazoline-2-one rirfigf4(d,1H,J=6.4Hz -CH of azetidin attached to -4C92 (s,3H,-
CHsattatched to pyrazoline ring),8.03 (s,H,CONH), 80s5H,Ar-NH-N=),3.4(d,H, J=5.6Hz CH of pyrazolineg)
and 6.59-7.93(m,12H, twoe8, groups). 13C NMR (75 MHz, CDCI3,TMS} 154.5-G, 113.7-G&C,, 125.8-
Cs&Cs, 121.6-G, 163.7-G, 57.9-G, 52.3-G, 155.7-Go, 114.3-G; ,173.2- Gy, 143.9- G3,121.7-G, &C15,127.7-
Cis & C17,129.9-Ge , 165.0-Go, 163.4-Go,59.1-G,, 51.1-G,, 41.4-G3 ,155.8-G4 22.6-Gs ,175.2-Gg, ,49.0-
C7,164.7-Gg C29124.3-C30,128.9-G 14 Cas, 129.4-Gpg Cay 134.3-G3 124.2-Gg

Synthesis of 4-(3-chloro-2,5-dioxo-8-(trifluoromeyt)-1-((4-(trifluoromethyl)phenyl)amino)-1,6.7-triaaspiro
[3,4]oct-7-en-6-yl)-N-(3-chloro-2-(1-((5-(4-bromo henyl)-1,3,4-oxadiazol-2-yl)methyl)-3-methyl-5-0X)5-
dihydro-1H-pyrazol-4-yl)-4-oxoazetidin-1-yl)benzadei(9f)

IR (KBr): 3232(exocyclic NH of -CONH group), 3208fNof ArNH-N= group),3040(Ar-H str),1711(>C=0 group
of oxoazetidin ring),1679(C=0 of exocyclic —-CONHogp),1655(>C=0 group of pyrazoline-2-ring),1611(*C=
group),1158(C-0-C),1141(N-N),836(C-CHHNMR (400 MHz, DMSO — g & ppm; 4.21(s,2H,-C}J, 5.16(m,1H,-
CH of azetidin attached to pyrazoline-2-one rirfigf4(d,1H,J=6.4Hz -CH of azetidin attached to -4C92 (s,3H,-
CHsattatched to pyrazoline ring),8.03 (s,H,CONH), 80s5H,Ar-NH-N=),3.4(d,H, J=5.6Hz CH of pyrazolineg)
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and 6.59-7.93(m,12H, twoe8, groups). 13C NMR (75 MHz, CDCI3,TMS) 154.4-G, 113.6-G&Cs, 125.9-
Cs&Cs, 121.5-G, 163.6-G, 57.8-G, 52.3-G, 155.8-Go, 114.4-G; ,173.3- Gy, 143.7- G3,121.9-G4&C15,127.7-
Cis & C17,129.8-Gs , 165.1-G, 163.4-G,59.1-Gy, 51.1-G,, 41.3-G3 ,155.7-Gy, 22.7-Gs ,175.2-Gg ,49.1-
C27,164.7-Gg §C0125.2-C40,129.7-G1 Cas, 132.2-Gog Caa, 133.1-G3 124.3-Gg

Synthesis of 4-(3-chloro-2,5-dioxo-8-(trifluoromeyt)-1-((4-(trifluoromethyl)phenyl)amino)-1,6.7-triaaspiro
[3,4]oct-7-en-6-yl)-N-(3-chloro-2-(1-((5-(4-nitro lpenyl)-1,3,4-oxadiazol-2-yl)methyl)-3-methyl-5-0X)5-
dihydro-1H-pyrazol-4-yl)-4-oxoazetidin-1-yl)benzad(9g)

IR (KBr): 3232(exocyclic NH of -CONH group), 3208fNof ArNH-N= group),3042(Ar-H str),1707(>C=0 group
of oxoazetidin ring),1687(C=0 of exocyclic —-CONHogp),1657(>C=0 group of pyrazoline-2-ring),1616(*C=
group),1156(C-0O-C),1135(N-N),832(C-CHHNMR (400 MHz, DMSO — g & ppm; 4.21(s,2H,-C}}, 5.16(m,1H,-
CH of azetidin attached to pyrazoline-2-one rirfigf4(d,1H,J=6.4Hz -CH of azetidin attached to -4C92 (s,3H,-
CHsattatched to pyrazoline ring),8.03 (s,H,CONH), 80s5H,Ar-NH-N=),3.4(d,H, J=5.6Hz CH of pyrazolineg)
and 6.59-7.93(m,12H, twoeB, groups). 13C NMR (75 MHz, CDCI3,TMS} 154.5-G, 113.7-G&C,, 125.9-
Cs&Cs, 121.6-G, 163.7-G, 57.9-G, 52.2-G, 155.7-Go, 114.3-G; ,173.2- G,, 143.8- G3,121.8-G,&C15,127.7-
Cis & C17,129.9-Ge , 165.1-Gg, 163.5-G(,59.1-G,, 51.2-G,, 41.4-G3 ,155.7-G4, 22.7-Gs ,175.3-Gg, ,49.2-
C7,164.7-Gg C29129.5-C30,127.8-Gyg Css, 135.7-Gpg Ca4,131.0-G3, 124.2-Ge.

Synthesis of 4-(3-chloro-2,5-dioxo-8-(trifluoromeyt)-1-((4-(trifluoromethyl)phenyl)amino)-1,6.7-triaaspiro
[3,4]oct-7-en-6-yl)-N-(3-chloro-2-(1-((5-(4-triflucomethyl  phenyl)-1,3,4-oxadiazol-2-yl)methyl)-3-rhgt-5-oxo-
4,5-dihydro-1H-pyrazol-4-yl)-4-oxoazetidin-1-yl)beamide(9h)

IR (KBr): 3232(exocyclic NH of -CONH group), 3208fNof ArNH-N= group),3040(Ar-H str),1707(>C=0 group
of oxoazetidin ring),1692(C=0 of exocyclic —-CONHogp),1659(>C=0 group of pyrazoline-2-ring),1613(*C=
group),1158(C-0-C),1137(N-N),835(C-CHHNMR (400 MHz, DMSO — g & ppm; 4.21(s,2H,-C}J, 5.16(m,1H,-
CH of azetidin attached to pyrazoline-2-one rirfigf4(d,1H,J=6.4Hz -CH of azetidin attached to -4C92 (s,3H,-
CHsattatched to pyrazoline ring),8.03 (s,H,CONH), 80s5H,Ar-NH-N=),3.4(d,H, J=5.6Hz CH of pyrazolineg)
and 6.59-7.93(m,12H, twoeB, groups). 13C NMR (75 MHz, CDCI3,TMS} 154.5-G, 113.7-G&Cs, 125.9-
Ci&Cs, 121.7-G, 163.7-G, 57.9-G, 52.4-G, 155.8-Go, 114.4-G, ,173.3- G,, 143.9- G3,121.9-G,&C15,127.7-
Cis & C17,129.9-Ge , 165.2-Go, 163.5-Go,59.2-G;, 51.2-G,, 41.4-G3 ,155.8-G4 22.8-Gs ,175.3-Gg, ,49.2-
C7,164.8-Gg C29129.5-C30,127.8-G14 Cas, 135.7-Gpg Cas 131.0-G3 124.2-Gg

Tablel. Analytical data of the compounds

vidd %Analysis
Comp R M.P.°C % Mol. formula C H N
Cald | Found | Cald | Found | Cald | Found
%9a H 190-3 76 GeH24Cl FoN1gOs | 49.27 | 49.23| 2.76 2.72 1596 1591
9b CH; 192-4 78 GH26Clo FsN1cOs | 49.84| 49.78| 2.94 2.86 1571 15.65
9c OCHs 194-4 76 G7H26Cly FsN1¢O; 48.97 | 48.91 2.89 2.81 15.43 15.35
od F 186-5 70 GeH23Clp N1 O | 48.28| 48.21| 2.59 2.53 15.64 1557
9 Cl 195-3 74 GeH23Cl3 FeN1¢Og 47.41| 47.34 2.54 2.51 15.36 15.30
of Br 198-3 76 GeH2:BrCl, FsN1cOs | 45.21| 45.12| 2.42 2.38 14.64 14.50
9 NO, 210-5 75 GeH23Cly FsN 1105 46.87| 46.79 2.51 2.48 16.70 16.65
9h Ch 190-6 71 G7H23Cly FoN1¢Os 47.00| 46.95 2.45 2.40 14.81 14.74

Biological activity

The antimicrobial activity [8-10] of these newlyrghiesized compounds was performed according todiffatsion
method, as recommended by the national committedirotal laboratory[11]. The synyhesized compoumdse
used at the concentration of 250u/ml DMF as a st]¢2]

Anti- Bacterial Activity:

The antibacterial activity of 4-(3-chloro-2,5-dioga(trifluoromethyl)-1-((4-(trifluoromethyl)phenymino)-1,6.7-
triazaspiro[3,4]oct-7-en-6-yl)-N-(3-chloro-2-(1-¢(phenyl)-1,3,4-oxadiazol-2-yl)methyl)-3-methyl-%@4,5-
dihydro-1H-pyrazol-4-yl)-4-oxoazetidin-1-yl)benzade(9a-h) were screened against the staphylococouss a
(gram positive) and Escherichia coli (gram negatiseganisms. Most of the compounds exhibited mddera
antibacterial activity against both bacteria. Thespnce of chloro, bromo, and nitro in the striethas shown
increased effect on their antibacterial activitg{43] in the following table II.

Antifungal Activity:

Antifungal activity of 4-(3-chloro-2,5-dioxo-8-(fftuoromethyl)-1-((4-(trifluoromethyl)phenyl)amind);6.7-
triazaspiro[3,4]oct-7-en-6-yl)-N-(3-chloro-2-(1-¢(phenyl)-1,3,4-oxadiazol-2-yl)methyl)-3-methyl-%@4,5-
dihydro-1H-pyrazol-4-yl)-4-oxoazetidin-1-yl)benzaie(9a-h) were screened against Aspergillus nigand@a
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albicans[13-17]. The presence of chloro,bromo aitie rin the structure has shown increased effect their
antibacterial activity in the following table II.

Tablell.Antibacterial activity and Anti fungal activity by the disc diffusion method

Bacteria fungi
Saphylococcus Bacillus Escherichia Candida Aspergillus
aureus Cereus Coli albicans nigur
Entry NCCS2079 NCCS2106| NCCS2065| NCCS2106 | NCCS1196
25 25
50 25 50| 25 50 50 25 50

4-(3-chloro-2,5-dioxo-8-(trifluoromethyl)-1-((4-
(trifluoromethyl)phenyl)amino)-1,6.7-triazaspirofoct-7-en-
6-yl)-N-(3-chloro-2-(1-((5-(phenyl)-1,3,4-oxadiazp} 10 09 08 12 11
yl)methyl)-3-methyl-5-ox0-4,5-dihydro-1H-pyrazoly)-4-
oxoazetidin-1-yl)benzamide(9a)

4-(3-chloro-2,5-dioxo-8-(trifluoromethyl)-1-((4-
(trifluoromethyl)phenyl)amino)-1,6.7-triazaspirofdoct-7-en-
6-yl)-N-(3-chloro-2-(1-((5-(4-methyl phenyl)-1,3@xadiazol- 09 11 1 13 10
2-yl)methyl)-3-methyl-5-ox0-4,5-dihydro-1H-pyrazétyl)-4-
oxoazetidin-1-yl)benzamide(9b)

4-(3-chloro-2,5-dioxo-8-(trifluoromethyl)-1-((4-
(trifluoromethyl)phenyl)amino)-1,6.7-triazaspirofdoct-7-en-
6-yl)-N-(3-chloro-2-(1-((5-(4-methoxy phenyl)-1,3,4 11 11 12 13 11
oxadiazol-2-yl)methyl)-3-methyl-5-0x0-4,5-dihydrd41
pyrazol-4-yl)-4-oxoazetidin-1-yl)benzamide(9c)

4-(3-chloro-2,5-dioxo-8-(trifluoromethyl)-1-((4-
(trifluoromethyl)phenyl)amino)-1,6.7-triazaspirofgoct-7-en-
6-yl)-N-(3-chloro-2-(1-((5-(4-fluoro  phenyl)-1,3 dxadiazol-| 13 17 13 18 12 1 10 15 11 16
2-yl)methyl)-3-methyl-5-0x0-4,5-dihydro-1H-pyrazéiyl)-4-
oxoazetidin-1-yl)benzamide(9d)

4-(3-chloro-2,5-dioxo-8-(trifluoromethyl)-1-((4-
(trifluoromethyl)phenyl)amino)-1,6.7-triazaspirofdoct-7-en-
6-yl)-N-(3-chloro-2-(1-((5-(4-chloro phenyl)-1,3@kadiazol-| 11 15 11 16 10 14 08 13 09 14
2-yl)methyl)-3-methyl-5-0x0-4,5-dihydro-1H-pyrazéiyl)-4-
oxoazetidin-1-yl)benzamide(9e)

4-(3-chloro-2,5-dioxo-8-(trifluoromethyl)-1-((4-
(trifluoromethyl)phenyl)amino)-1,6.7-triazaspirofdoct-7-en-
6-yl)-N-(3-chloro-2-(1-((5-(4-bromo phenyl)-1,3,4adiazol- | 10 13 11 15 09 1 07 12 08 13
2-yl)methyl)-3-methyl-5-oxo0-4,5-dihydro-1H-pyrazétyl)-4-
oxoazetidin-1-yl)benzamide(9f)

4-(3-chloro-2,5-dioxo-8-(trifluoromethyl)-1-((4-
(trifluoromethyl)phenyl)amino)-1,6.7-triazaspirofoct-7-en-
6-yl)-N-(3-chloro-2-(1-((5-(4-nitro phenyl)-1,3,4xadiazol-2-| 14 17 14 18 13 1 13 16 12 15
yl)methyl)-3-methyl-5-0x0-4,5-dihydro-1H-pyrazoly)-4-
oxoazetidin-1-yl)benzamide(9g)

4-(3-chloro-2,5-dioxo-8-(trifluoromethyl)-1-((4-
(trifluoromethyl)phenyl)amino)-1,6.7-triazaspirofoct-7-en-
6-yl)-N-(3-chloro-2-(1-((5-(4-trifluoromethyl  pheljyl,3,4- 16 20 15 22 14 2 14 18 13 17
oxadiazol-2-yl)methyl)-3-methyl-5-0x0-4,5-dihydrd41
pyrazol-4-yl)-4-oxoazetidin-1-yl)benzamide(9h)

Chloromphenicol(5) 28 29 25

Ketocanazole(50) 21 19
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