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ABSTRACT

New novel derivatives of 3-chloro-6-(2,5-difluorobenzoyl)-8-(2-(4-substitdte phenyl)-4-oxothiazolidin-3-yl)-1-((4-
(trifluoromethyl)phenyl)amino)-1,6,7-triazaspirofgoct-7-ene-2,5-dione (10 a-f) were synthesized wBerhloro-6-(2,5-
difluorobenzoyl)-8-((4-substituted benzylidene) raofl-((4-(trifluoromethyl) phenyl)amino)-1,6,7ddaspiro[3.4]oct-7-ene-
2,5-dione (9 a-f) and marcapto acetic acid werewefd in dioxane in presence of anhydrous Zinc CtiorThe synthesis of 3-
chloro-6-(2,5-difluorobenzoyl)-8-(5-(4-substitutedphenyl)-1H-tetrazol-1-yl)-1-((4-(trifluoromethyl) henyl) amino)-1,6,7-
triazaspiro[3.4]oct-7-ene-2,5-dione(11 a-f) were thasized by refluxing a mixture of 3-chloro-6-(@8jBuorobenzoyl)-8-((4-
substituted benzylidene)amino)-1-((4-(trifluoronyéghhenyl)amino)-1,6,7-triazaspiro[3.4]oct-7-enesdjione (9 a-f), sodium
azide and PGl The novel 3-chloro-8-(3-chloro-2-(4-substitutgezhenyl)-4-oxoazetidin-1-yl)-6-(2,5-difluoro benzeyl
1((4(trifluoromethyl)phenyl)amino)-1,6,7-triazaspj8.4]oct-7-ene-2,5-dione( 12a-f) were synthesizgddiluxing a mixture of
3-chloro-6-(2,5-difluorobenzoyl)-8-((4-substitutdmenzylidene) amino)-1-((4-(trifluoromethyl) pheayiino)-1,6,7-triazaspiro
[3.4]oct-7-ene-2,5-dione (9 a-f) and mono chloraet chloride in di chloro methane. The newly sysitted compounds were
characterized by IR, 1H-NMR, 13C-NMR, mass spectiEenental analysis. The newly synthesized compaoweads screened
for their Biological activity

Key words:; Thiazolidine, Tetrazole, Azitidine, antibacteraid anti-fungal activity.

INTRODUCTION

Hetero cyclic compounds represent an importantsatddiological active molecules specifically thasmntaining
the pyrazolone nucleus besides azaspiro, Thiarelidind Tetrazole .rings have been shown to podsgbs
biological activities [1-12] such as anti-tuberai) anti-neoplastic, anti-fertility and anti-hydtlayroid activity.
The derivatives of pyrazolone-5-ones are importelaiss of nitrogen hetero cycles, they found to @ess
tranquillizing, muscle relaxant, Psycho analepdiati convulsing, anti hypertensive, antidepressamtipyretic and
analgesic reactivates

2-Azetidinones and 4-thiazolidinones are the mostroon and important groups among the small ringrbetyclic
compounds.2-Azetidinones, commonly knowrpdactums, are the derivatives of azetidines wittboayl group at
2"position.The activity of the famous antibioticschuas penicillin, cephalosporin and carbapenemsiriéuted
to the presence of 2- azetidinone ring in themaryé number of 3-chloromonocyclelactum possesses powerful
antibacterial [13], antifungal [14], anti-inflamnoay [15], anti-tubercular [16], anticonvulsant [1@nd analgesic
[18], and cholesterol inhibitory activities [19]-Thiazolidinones are the derivatives of Thiazolelnwith carbonyl
group at the #— position and the compounds exhibited variousogjichl activities such as antibacterial [20],
antifungal[21], antioxidant[22], cytotoxic[23], dgasic[24], anti-inflammatory[25], anticonvulsai2f], anticancer
[27], anti-HIV [28], ant tubercular [29], and &etmintic activities [30].

In view of the importance of the above Hetero cyale planned to synthesize System and Spiro-5oazdhdine-
4-one(10 a-f) ,Spiro-pyrazolone Tetrazole(11 anf) &piro-pyrazolone azitidine-2-one(12 a-f) rings&yn.
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EXPERIMENTAL SECTION

All the chemicals used in the present investigatisere purchased from Sigma-Aldrich Chemicals Comgpan
Inc.USA. And used without further purification. TLWas performed on aluminum sheet of silica gel &IFZE-
Merk, Germany using iodine as visualizing agentltiig@ point was determined in open capillary tuloesMel-
Tempapparatus and is uncorrected. Column chrormegtbgrwas performed on silica gel with differentveuit
systems as eluents to afford the pure compoundIR I&pectra were recorded as KBr pellets on Pdekiner 1000
units, instruments. All 1H and 13C-NMR spectra weseorded on a Varian XL-300 spectrometer operasing
400MHzfor 1H -NMR and 75 MHz for®*C-NMR were recorded on a Varian XL-spectrometer ratieg
atl61.89MHz. The compounds were dissolved in DM$0Cadd Chemical shifts were referenced to TMS (1H
and®C-NMR) .Mass spectral data was recorded on FAB-MSriiment at 70ev with direct inlet system. Elerabnt
analysis were recorded on a Carlo Erba 1108 el@hAnalyzer, Central Drug Research Institute, Lnmk, India.

RESULTS AND DISCUSSION

Synthesis  of 3-chloro-6-(2,5-difluorobenzoyl)28(4-substituted phenyl)-4-oxothiazolidin-3-yl){#-(trifluoro
methyl)phenyl)amino)-1,6,7-triazaspiro[3.4]oct-7eeR,5-diong 10 a-f)

A mixture of 3-chloro-6-(2,5-difluorobenzoyl{@4-substituted benzylidene)amino)-1-((4-(trifloonethyl)
phenyl)amino)-1,6,7-triazaspiro[3.4]oct-7-ene-2i6Ag (9 a-f) (0.01 mol,) and Marcapto acetic adddO{ mol)
dissolved in dioxane (20 ml), to the reaction migttanhydrous zinc chloride (0.5 mg) was addedrafidxed for 8
hrs.The progress of the reaction was monitored HyC using cyclo hexane and ethyl acetate (7@yent
mixture. The reaction mixture was cooled and #wulting solid washed with sodium bi carbonate tsmuand
recrystallized from absolute alcohol to affored3ech-6-(2,5-difluorobenzoyl)-8-(2-(4-substituted eatyl)-4-
oxothiazolidin-3-yl)-1-((4-(trifluoromethyl)phenydmino)-1,6,7-triazaspiro[3.4]oct-7-ene-2,5-dione 0 (1a-f).The
structure of 10 (a-f) was established by IR;NMR, *C-NMR, Mass and Elemental analysis

Synthesis of 3-chloro-6-(2,5-difluorobenzoyl)-8(5substituted phenyl)-1H-tetrazol-1-yl)-1-((4-flwioromethyl)
phenyl)amino)-1,6,7-triazaspiro[3.4]oct-7-ene-2 Bk (11 a-f)

A mixture of 3-chloro-6-(2,5-difluorobenzoyl)-84{substituted benzylidene)amino)-1-((4-(trifluoraimg)
phenyl)amino)-1,6,7-triazaspiro[3.4]oct-7-ene-2idpg (9 a-f) (0.004 mol) and P£L(0.004 mol) was heated at
100°C for 1hour, when the evolution of fumes of HCl sed, excess of POWas removed under reduced pressure.
The residual imidoyl chloride was treated with ae-cold solution of sodium azide (0.0075 mol) amdess of
sodium acetate (0.008 mol)in water (25 ml) andae (30 ml). The reaction mixture was stirredZ0rhours. The
progress of the reaction was monitored by TLC usipgohexane and ethyl acetate solvent mixture) (Xfter
completion of the reaction, the acetone was remaweter reduced pressure. The remaining reactiotungixvas
extracted with chloroform (3x20 ml). The chlorofommtract was dried under reduced pressure andetidue
purified by column chromatography using silica B mesh) and cyclo hexane and ethyl acetate dolven
mixture(7:3) as an elutent. The structure of 11veaé established by IR,1H-NMR, 13C-NMR, Mass sgedita
and Elemental Analysis

Synthesis of 3-chloro-8-(3-chloro-2-(4-substituted phenyl)-4-oxoazetidin-1-yl)-6-(2,5-difluorobenzeyl)
1((4(trifluoromethyl)phenyl)amino)-1,6,7-triazasp[i8.4]oct-7-ene-2,5-dion@2a-f)

Monochloro acetyl chloride (0.01 mol)was added dwipe to 3-chloro-6-(2,5-difluorobenzoyl)-8-((4-sitibuted
benzylidene)amino)-1-((4-(trifluoromethyl)phenyl)am)-1,6,7-triazaspiro[3.4]oct-7-ene-2,5-dione (%),ain di
chloro methane the reaction mixture was stirred8férours at room temperature. The progress ofdhetion was
monitored by TLC using cyclohexane and ethyl aeetat3) solvent mixture. The reaction mixture feft 3 days at
room temperature. The excess of solvent was remoweldr vacuum by Rota evaporator. After solvent was
removed the residue was purified by 60-120 mestasijel using cyclohexane-ethyl acetate solvemturg as an
elutent The reaction mixture was poured in crustwedto yield3-chloro-8-(3-chloro-2-(4-substitutethgmyl)-4-
oxoazetidin-1-yl)-6-(2,5-difluorobenzoyl)-1((4(tiiioromethyl)phenyl)amino)-1,6,7-triazaspiro[3.4}dcene-2,5-
dione( 12a-f)

The structure of12 a-f) was established by IR,1H-NMR, Mass speatith Elemental analysis.
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Physical, analytical and spectral data for the compunds:

3-chloro-6-(2,5-difluorobenzoyl)-8-(4-oxo-2-pheimdizolidin-3-yl)-1-((4-(trifluoromethyl)phenylamind,,6,7-
triazaspiro[3.4]oct-7-ene-2,5-dion@ 0a)

Yield:65%.m p: 141-14%C. IR (KBr): 3225(stretching vibration of -NH)620(stretching vibration of >C=N),
1675(stretching vibration of cyclic carbonyl in pygoline-5-one ring), 1656(Exo cyclic >C=0 group),
677(stretching vibration of C-Cl group), 1694(stieng vibration of >C=0 group of azetidinone),17#étching
vibration of C=0O group of ThiazolidinéH-NMR (400 MH, DMSO-d6): 3.85(ud, 1H, Ha of Thiazolidine ring),
3.95(ud, 1H, Hb of Thiazolidine ring), 5.3(s, 4€H of azetidinone group), 5.92(s, 1H, -CH- of Tdhkdine ring
attached to phenyl group), 8.6(s, 1H, Ar-NH-, attedt to azaspiro ring), 7.0-7.59(m, 12HHG CsH,s and GH;
group)*C-NMR(75MHz, DMSOd6): 154.3, 113.5, 125.6, 126.635, 55.2, 75.9, 176.1, 157.0, 170.2, 126.7,
154.9, 118.7, 120.5, 158.6, 113.9, 172.1, 34.04,5639.2, 126.9, 128.6, 127.1, 124.1 Corresponting, C, & Cs,
C3& Cs, Gy, G, Gg, Gy, Cro, Ciay Cipy Cizy Cugy Cis, Cigr Ci7,Cis Crg, Cooy Cons Coor Gz & Cogy Coa & Cog, Cos, Gy,
C,s. Anal.Calcd. For: gH17CIFsNsO,S C 53.75%, H 2.96% and N 10.81%. Found: C 53.439%2.44% and N
10.51%.
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3-chloro-6-(2,5-difluorobenzoyl)-8-(4-oxo-2-(p-ththiazolidin-3-yl)- 1-((4-(trifluoromethyl)phenylamo)-1,6,7-
triazaspiro[3.4]oct-7-ene-2,5-dion@0b)

Yield 65%.m p: 128-138%C. IR (KBr): 3230(stretching vibration of -NH)625(stretching vibration of >C=N),
1680(stretching vibration of cyclic carbonyl in pygoline-5-one ring), 1661(Exo cyclic >C=0 group),
682(stretching vibration of C-Cl group), 1699(stieng vibration of >C=0 group of azetidinone),17§8¢tching
vibration of C=0 group of ThiazolidinéH-NMR (400 MH, DMSO-d6): 2.34(s, 3H, CHgroup), 3.85(ud, 1H ,Ha
of Thiazolidine ring), 3.95(ud, 1H, Hb of Thiazdle ring), 5.3(s, 1H, -CH of azetidinone grouppXs, 1H, -CH-
of Thiazolidine ring attached to phenyl group), (8,61H, Ar-NH-, attached to azaspiro ring), 7.09{rB, 12H,
CeHs, CsH, and GH5 group). *CNMR(75MHz, DMSOd6): 154.3, 113.5, 125.6, 126.93.56 55.2, 75.9, 176.1,
157.0, 170.2, 126.7, 154.9, 118.7, 120.5, 158.8,9,1172.1, 34.0, 56.4, 136.2, 128.6, 128.9, 13628,.1, 21.3
Corresponding to £ G, & Ce, C3& Cs, Cy, G, Cg, G, Cro, Cray Ciz, Gz, Cray Cis, Cusr Ci7,Crg, Cro, Goon G 1, Coz,
023& C27, 024& Cze, 025, 027, ng, ng Anal. Calcd. For: %H19C|F5N504S C 54.43%, H 3.20% and N 10.58%.
Found: C 54.14%, H 3.00% and N 10.18%.

3-chloro-6-(2,5-difluoro  benzoyl)-8-(2-(4-methoxyhemyl)-4-oxothiazolidin-3-yl)-1-((4-(trifluoro  megh) phenyl
amino)-1,6,7-triazaspiro[3.4]oct-7-ene-2,5-dio(c)

Yield 65%.m p: 118-120C. IR (KBr): 3234(stretching vibration of -NH)627(stretching vibration of >C=N),
1682(stretching vibration of cyclic carbonyl in pyoline-5-one ring), 1668(Exo cyclic >C=0 group),
684 (stretching vibration of C-Cl group), 1701(stheng vibration of >C=0 group of azetidinone),17§&tching
vibration of C=0 group of ThiazolidinéH-NMR (400 MH, DMSO-d6): 3.6(s, 3H, -OCigroup), 3.85(ud, 1H ,Ha
of Thiazolidine ring), 3.95(ud, 1H, Hb of Thiazdle ring), 5.3(s, 1H, -CH of azetidinone groupXs, 1H, -CH-
of Thiazolidine ring attached to phenyl group), (8,61H, Ar-NH-, attached to azaspiro ring), 7.09{rB, 12H,
CeHs, CeH, and GHs group). ®*CNMR(75MHz, DMSOd6): 154.3, 113.5, 125.6, 126.93.56 55.2, 75.9, 176.1,
157.0, 170.2, 126.7, 154.9, 118.7, 120.5, 158.8,9,1172.1, 34.0, 56.4, 139.2, 131.5, 129.7, 11¥52,0, 124.1,
55.8 Corresponding t0(C, & Cg, C3& Cs, Cy, Gy, G, Co, Cro, Gy, Ciz Ciz, Ciay Cis, i Ci7,Cag, Cio, Coor Con,
Cys, Cy3& Cyy, Cou & Cog Cys, 027,02& nglAnaI. Calcd For : Q;H19C|F5N5O5S C 53.14% , H 3.12% and N10.33%.
Found: C 53.01%, H 3.06% and N 10.03%.

3-chloro-8-(2-(4-chlorophenyl)-4-oxothiazolidin-316-(2,5-difluorobenzoyl)-1-((4-(trifluoromethylyenylamino)-
1,6,7-triazaspiro[3.4]oct-7-ene-2,5-diori&0d)

Yield 70%.m p: 136-13&. IR (KBr): 3220(stretching vibration of -NH)615(stretching vibration of >C=N),
1670(stretching vibration of cyclic carbonyl in pygoline-5-one ring), 1651(Exo cyclic >C=0 group),
672(stretching vibration of C-Cl group), 1682(stfeng vibration of >C=0 group of azetidinone),1688¢tching
vibration of C=0 group of ThiazolidinejH-NMR (400 MH, DMSO-d6): 3.85(ud, 1H ,Ha of Thiazolidine ring),
3.95(ud, 1H, Hb of Thiazolidine ring), 5.3(s, 1KGH of azetidinone group), 5.92(s, 1H.-CH- of Thilidioe ring
attached to phenyl group), 8.6(s, 1H, Ar-NH-, attedt to azaspiro ring), 7.0-7.59(m, 12HHG CsH, and GH;
group). ®*CNMR(75MHz, DMSOd6): 154.3, 113.5, 125.6, 126.93.86 55.2, 75.9, 176.1, 157.0, 170.2, 126.7,
154.9, 118.7, 120.5, 158.6, 113.9, 172.134.0, 5634,5, 129.7, 128.7, 132.7, 124.1, Corresponding t C, & Ce,
Cs& Cs, Gy, G, G, Co, Cro, Cray iz, Cua, Cuay Cis, Cig Ci7,Cirg, Croy Cooo Cous Goon Go3 & Coz Gon & Cog Cos, Gy,
C,s. Anal. Calcd. For: gH16ClL,FsNsO,S C 51.04% , H 2.06% and N 10.24%. Found: C 50,94%.01% and N
10.04%.

8-(2-(4-bromophenyl)-4-oxothiazolidin-3-yl)-3-chte6-(2,5-difluorobenzoyl)- 1-((4-(trifluoromethyl)phylamino)-
1,6,7-triazaspiro[3.4]oct-7-ene-2,5-diori&0e)

Yield 70%.m p: 156-15&. IR (KBr): 3223(stretching vibration of -NH)616(stretching vibration of >C=N),
1671(stretching vibration of cyclic carbonyl in pygoline-5-one ring), 1652(Exo cyclic >C=0 group),
672(stretching vibration of C-Cl group), 1671(stfeng vibration of >C=0 group of azetidinone),17&€tching
vibration of C=0 group of Thiazolidinéd-NMR (400 MH, DMSO-d6): 3.85(ud, 1H ,Ha of Thiazolidine
ring),3.95(ud,1H, Hb of Thiazolidine ring), 5.3(l,tCH of azetidinone group), 5.92(s,1H.-CH- of TAuhdine
ring attached to phenyl group),8.6(s,1H,Ar-NH-eltiad to azaspiro ring),7.0-7.59(m,12kHG CsH, and GHs
group)*CNMR(75MHz,DMS0Qd6):154.3,113.5,125.6,126.9,163.255.9,176.1,157.0,170.2,126.7,154.9,118.7,1
20.5,158.6,113.9,172.1,34.0,56.4,138.2,130.9,18416],124.1CorrespondingtgC,&C,C3&Cs, C4,C7,Cg,Co, Cro,
C11,Ci12,Cy3,C14,Ci5,Ci6,Ci7 Ci8,Cr0,Ca0, Co1, Co2, C2a& C 27, C24& C 26, Co5,Co7Cos., Anal.Caled.For 1 ggH16BrCIFsNsO,S
C 47.92% , H 2.50% and N 9.63%. Found: C 47.5692,23% and N 9.33%.

3-chloro-6-(2,5-difluorobenzoyl)-8-(2-(4-nitrophdjg-oxothiazolidin-3-yl)-1-((4-(trifluoromethyl)mnylamino)-
1,6,7-triazaspiro[3.4]oct-7-ene-2,5-dior&0f)

Yield 70%.m p: 172-172C. IR (KBr): 3215(stretching vibration of -NH)611(stretching vibration of >C=N),
1668(stretching vibration of cyclic carbonyl in pygoline-5-one ring), 1648(Exo cyclic >C=0 group),
668(stretching vibration of C-Cl group), 1687(stfeng vibration of >C=0 group of azetidinone),1788tching
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vibration of C=0O group of ThiazolidinéHd-NMR (400 MH, DMSO-d6): 3.85(ud, 1H ,Ha of Thiazolidine
ring),3.95(ud,1H, Hb of Thiazolidine ring), 5.3(8l,tCH of azetidinone group), 5.92(s,1H.-CH- of TAuhdine
ring attached to phenyl group),8.6(s,1H,Ar-NH-glied to azaspiro ring),7.0-7.59(m,12kHG CsH, and GH3
group)*CNMR(75MHz,DMSO-d6): 154.3, 113.5, 125.6, 126.9356 55.2, 75.9, 176.1, 157.0, 170.2, 126.7,
154.9,118.7,120.5,158.6,113.9,172.134.0,56.4,188926,123.6,146.3,124.1Correspondingt@&C¢, C:&Cs,Cy,

C7,Cs,Co,C10,C11,C12,C13,C14,C15,C16,C17.C18,C10,C20,Co1,Coz, Coz & Cor Gos & Co, Cps, Gz, Cog, Anal.Caled. For
CogH16CIFsNOsS C 58.26% , H 2.62% and N12.13%. Found: C 50.06P2.0% and N 11.45%.

Mass Spectra:

The electron impact mass spectrum of 3-chloro-6-(®fluorobenzoyl)-8-(4-oxo-2-phenylthiazolidin-3p1-((4-
(trifluoromethyl)phenylamino)-1,6,7-triazaspiro[Bodt-7-ene-2,5-dione (10 a) was recorded and ingéepd. The
mass spectral data of compound (10a) showed thecuial ion [M] ion peak at m/z=649.06(100%) and Mp&ak
at m/z=651.03(33% ) the relative abundance 6fand M+2 were in there ratio of 3:1 indicate thespreee of one
chlorine atom. The odd m/z value of molecular iM{*) indicates the presence of odd number of nitragems in
molecular ion.

Table 1: Mass spectral data of primary fragmentedons for 3-chloro-6-(2,5-difluorobenzoyl)-8-(4-oxa2-phenylthiazolidin-3-yl)-1-((4-
(trifluoromethyl)phenylamino)-1,6,7-triazaspiro[3.4]oct-7-ene-2,5-dione (10a)

. . . ) Relative abundance
Molecular ion Lost radical Primary fragmented ipn /zmalues (R.A) (%)
508.05
C7H3F,0e Co1H14CIFNsOsS+(11) 510.02 36.5
CoiH1CIFNsO3Se | GH3F,O0+(11N) 141.02 7.6
CoH1CIFNs0,Se | GHsF+(1V) 113.02 6.5
536.04
CeHaF2e C:H14CIFNsO4S +(V) 538.04 30.8
CogH17CIFsNsO,S(M*) | CpH1CIFsNsO4Se | GHs+(VI) 77.04 6.5
m/z =649.06(100%) 572.04
651.06(33%) CeHs C2aH12CIFsNsO4S(VIT) 574.04 36.9
471.03
CgHsNOSe GoHoCIFsN,Oz+(V111) 473.03 32.0
C1HoCIFsN,O5¢ CgHsNOS+(1X) 178.03 10.7
CoiH1,CIFN4O,Se | GHsFsN+(X) 160.04 7.6
489.02
C7HsF;3Ne C21H1.CIFN4OS+(XI) 49102 36.8

The molecular ion signal was obeying nitrogen rulbile the primary fragmented ions derived from ewallar ion
signal may or may not obey nitrogen rule. The prinfeagmented ions undergo fragmentation and faetondary
fragmented ions at different m/z values.

Table 2: Mass spectral data of secondary fragmenteidns for 3-chloro-6-(2,5-difluorobenzoyl)-8-(4-oxe2-phenylthiazolidin-3-yl)-1-((4-
(trifluoromethyl)phenylamino)-1,6,7-triazaspiro[3.4]oct-7-ene-2,5-dione (10a)

Primary . Secondary Relative

Fragmented ion Lost free radical/neutral molecule Fragmented ion m/z values Abundance (R.A)

348.01 32.9

C7HsF3Ne Cl4HQC|N403S'+(X”) 350.01 9.9

C21H14CIFNsO:S+(11) 330.01 3é 2

CoHgNOSe G2HeCIFsN4Ozo+(XIIN) 332:01 10:5

376.00 36.8

C7HsF3Ne Ci5HoCIN,O4S+(XIV) 378.00 12.2

CaH1CIFNs0,S+(1V) 358.01 33.7

CyHgNOSe GiaHeCIFsN4Oz+(XV) 360.01 10.9

410.98 33.0

C7H3F,0e C1sHsCIFNsO3Se+(XVI) 412.98 10.8

C2H11CIFsNsO,S+(VII) 430.00 3 5

C7HsF3Ne CisHsCIF2N4O,Se+(XVII) 432:00 1:1

310.99 321

C7HsF3Ne Ci2H4CIFN3Oze+(XVIIN) 312.99 9.4

CigH1oCIFsN4O; (IX) 330.01 2.2

C7HsF;0- CiHeCIFsN4O2+(XIX) 332.01 9.9

348.01 32.9

C7H3F,0e C1aHoCIN4O3S+(XX) 350.01 10.2

CaH1CIFNL0,S+(XI) 310.99 321

CoHaNOSe GizH4CIFaNzOg++(XXI) 312.99 96
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3-chloro-6-(2,5-difluorobenzoyl)-8-(5-phenyl-1H#getol-1-yl)-1-((4-(trifluoromethyl)phenylamino)-176
triazaspiro[3.4]oct-7-ene-2,5-dion@ 1a)

Yield 70%.m p: 132-132C. IR (KBr): 3225(stretching vibration of -NH)6I5(stretching vibration of cyclic
carbonyl in pyrazoline-5-one ring), 1656(Exo cych€=0 group), 1694(stretching vibration of >C=0 gpoof
azetidinone),1157(stretching vibration of tetra)l2(stretching vibration of azide grodp):NMR (400 MH,
DMSO0-d6):5.3(s,1H,-CH of azetidinone group), 8.BKs5Ar-NH- attached to azaspiro ring), 6.81-7.81(m,
12H,GsHs,CsH,andGHsgroup) *CNMR(75MHz,DMSOd6):154.3,113.5,125.6,126.9,163.5564.0,176.1,155.0,1
70.2,126.7,154.9,118.7,120.5,158.6,113.9,163.561897.5,129.2,131.1,124.1corresponding tgC&CeC 3 &
Cs,C4,Cr,C3,Co,C10,C11,C12,C13,C14,Ci5,Ci6,Ci7n Cis, Cro.Coo & Cas CGo1 & C23C2,C5Co6 Anal.  Caled.For:
CueH15CIFsNgO3 C 52.74% , H 2.62% and N18.22%. Found: C 53.23%,43% and N 18.02%.

3-chloro-6-(2,5-difluorobenzoyl)-8-(5-(p-tolyl)-1tétrazol-1-yl)-1-((4-(trifluoromethyl)phenylamind)6,7-
triazaspiro[3.4]oct-7-ene-2,5-dion@ 1b)

Yield 65%.m p: 169-179C. IR (KBr): 3230(stretching vibration of -NH)6&0(stretching vibration of cyclic
carbonyl in pyrazoline-5-one ring), 1661(Exo cych€=0 group), 1699(stretching vibration of >C=0 gpoof
azetidinone),1151(stretching vibration of tetraz@p94(stretching vibration of azide grodp)}NMR (400 MH,
DMSO-d6): 2.34(s,3H,CHgroup) 5.3(s,1H,-CH of azetidinone group), 8Bf{sAr-NH-,attached to azaspiro
ring),6.81-7.81(m,11H,4,CH, and GH3 group). ®*CNMR(75MHz, DMSOd6):  154.3, 113.5, 125.6, 126.9,
163.5,56.5,74.0,176.1,155, 170.2,126.7,154.9,118p,5,158 ,113.9 ,163.5,127.6,125.7,129.5,132471121.3
corresponding to C,&Cs,Ca& Cs,Cy,C7,Cg,Co,C10,C11,C12,C13,Cra ,Ci5,C16Ci7,Cre,Cro, Co0&C24,Co1&C 23 C20,Cos
,C6Co7ANal .C alcd. For: H1¢CIFsNgOs; C 53.47% , H 2.88% and N17.82%. Found: C 53.12#2,51% and N
17.22%.

3-chloro-6-(2,5-difluorobenzoyl)-8-(5-(4-methoxypkB-1H-tetrazol-1-yl)-1-((4- (trifluoromethyl)phelamino)-
1,6,7-triazaspiro[3.4]oct-7-ene-2,5-diorfglc)

Yield:65%.m p: 156-158C. IR (KBr): 3234(stretching vibration of -NH)682(stretching vibration of cyclic
carbonyl in pyrazoline-5-one ring), 1668(Exo cych€=0 group), 1701 (stretching vibration of >C=@up of
azetidinone),1149(stretching vibration of tetrazal)96(stretching vibration of azide grodp)’H-NMR (400 MH,
DMSO-d6) : 3.6(s,3H,-OCHgroup) 5.3(s,1H,-CH of azetidinone group), 8.8(sArNH ,attached to azaspiro
ring), 6.82-7.81(m,11H1,CH, and GHs; group)*CNMR(75MHz, DMSO-d6): 154.3 ,11 3.5,
125.6,126.9,163.5,56.5,74.0,176.1,155,170.2,12%4791118.7,120.5,158.,113.9,163.5,122.9,130.3,11086,130
.3,124.1,55.8, corresponding  t01,G&Cg,Cs&Cs,Cs,Cry C5,Co,Cro0 C11,C12,C13,Cra ,C15.C16,C17,C15,Cho,
Czo&C24,C21&Cz3’C22,C25,CZG’027,AnaI.CaICd For :@H16C|F5N804 C52.18% , H 2.85% and N17.37%. Found: C
52.08% , H 2.31% and N 17.27%.

3-chloro-8-(5-(4-chlorophenyl)-1H-tetrazol-1-yl){&;5-difluorobenzoyl)-1-((4-(trifluoromethyl)pheayhino)-1,6,7
-triazaspiro[3.4]oct-7-ene-2,5-dion@.1d)

Yield 65%.m p: 146-14%&C. IR (KBr): 3220(stretching vibration of -NH)6I0(stretching vibration of cyclic
carbonyl in pyrazoline-5-one ring), 1651(Exo cych€=0 group), 1682(stretching vibration of >C=0 gpoof
azetidinone),1150(stretching vibration of tetraz@p97(stretching vibration of azide grodp)}NMR (400 MH,
DMSO-d6): 5.3(s,1H,-CH of azetidinone group), 8.BKkAr-NH-attached to azaspiro ring),6.90-
7.85(m,11H,GH,,CsH, and GH; group*CNMR (75MHz, DMSO-d6): 154.3,113.5,125.6, 126.9356 56.5,
74.0,176.1,155,170.2,126.7,154.9,118.7,120.5,16891163.5,128.7,128.9,129.3,134.3,124.1 correspgnd to
Cl,Cz&Ce,Cg&C5,C4,C7,Cg,C9, C_I.Oy C.ll!ClZ!Cl31Cl4!C15!Cl6!C17!C18!C191 CZO & CZ41 CZl & CZS, C22a CZS: CZG-
Anal.Calcd.For : GsH;3ClLFsNgO; C 49.94% , H 2.33% and N17.26%. Found: C 49.4#02.,01% and N 17.06%.

8-(5-(4-bromophenyl)-1H-tetrazol-1-yl)-3-chloro-8;5-difluorobenzoyl)-1-((4-(trifluoromethyl)phenyéno)-1,6,7
-triazaspiro[3.4]oct-7-ene-2,5-diond 1e)

Yield 70%.m p: 139-143C. IR (KBr): 3223(stretching vibration of -NH)6I1(stretching vibration of cyclic
carbonyl in pyrazoline-5-one ring), 1652(Exo cych€=0 group), 1671(stretching vibration of >C=0 gpoof
azetidinone),1154(stretching vibration of tetraz@p98(stretching vibration of azide grodp)}NMR (400 MH,
DMSO-d6): 5.3(s,1H,-CH of azetidinone group), 8.BKkAr-NH-,attached to azaspiro ring),6.90-
7.85(m,11H,GH,,CsH, and GH5 group)**CNMR(75MHz, DMSO-d6): 154.3, 113.5, 125.6, 126.835, 56.5,
74.0, 176.1, 155,170.2,126.7,154.9,118.7,120.5,158.9,163.5,129.6,131.1,132.1,123.1,124.1 correfipg to
C1,C&C,C3&C5,C4,Cr,Cg, Co, C10,Ca1, Cr2,C13,Cra ,Ci5,Cr,Cr7,Crg, Cro, Coo&C 24, C1&C23Cr2,Co5Cos . Anal. Caled.
For : GgH13BrCIFsNgO3; C 46.74% , H 2.25% and N16.39%. Found: C 46. 3#04.,93% and N 16.02%.
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3-chloro-6-(2,5-difluorobenzoyl)-8-(5-(4-nitrophdjwt H-tetrazol-1-yl)-1-((4-(trifluoromethyl)phenytaino)-1,6,7-
triazaspiro[3.4]oct-7-ene-2,5-dion@ 1f)

Yield 70%.m p: 163-16%C. IR (KBr): 3215(stretching vibration of -NH)6G8(stretching vibration of cyclic
carbonyl in pyrazoline-5-one ring), 1648(Exo cych€=0 group), 1687(stretching vibration of >C=0 gpoof
azetidinone),1156(stretching vibration of tetraz@P95(stretching vibration of azide grodp)}NMR (400 MH,
DMSO-d6): 5.3(s,1H,-CH of azetidinone group), 8.BK5Ar-NH-attached to azaspiro ring),7.0-
7.90(m,11H,GH,,CsH, and GH5 group)**CNMR(75MHz, DMSO-d6): 154.3, 113.5, 125.6, 126.835, 56.5,
74.0, 176.1,155,170.2,126.7,154.9,118.7,120.5,158.9,163.5,136.7,127.0,124.4,147.9,124.1 corralipgn to
C1,C&C,C3&C5,C4,Cr,Cg, Co,Coo ,C11,Cr2,Cr3,Cra, Ca5,Ca6,Ci7,Cig, Cr0, Co0& C 24, C21&C 23 C2, Co5,Co6. Anal. Caled . For
Cu6H13CIFsNgOs C 49.74% , H 2.25% and N19.19%. Found: C 46.34%1,93% and N 19.02%.

Mass Spectra:

The electron impact mass spectrum of 3-chloro;6-fluorobenzoyl)-8-(5-phenyl-1H-tetrazol-1-yl}{{4-
(trifluoromethyl)phenylamino)-1,6,7-triazaspiro[Bdt-7-ene-2,5-dione(11a) was recorded and inédepr The
mass spectral data of compound (11a) showed thecuial ion [M] ion peak at m/z= 618.08(33.0% ) and M+2
peak at m/z= 616.08(100%) the relative abundandd’6ind M+2 were in there ratio of 3:1 indicate thesprece

of one chlorine atom. The odd m/z value of molecida (M"") indicates the presence of odd number of nitrogen
atoms in molecular ion.

Table 3: Mass spectral data of primary fragmentedons for 3-chloro-6-(2,5-difluorobenzoyl)-8-(5-phewl-1H-tetrazol-1-yl)-1-((4-
(trifluoromethyl)phenylamino)-1,6,7-triazaspiro[3.4]oct-7-ene-2,5-dione (11a)

Relative abundance

Molecular ion Lost radical Primary fragmented ion | m/z values (R.A)(%)

458.04 32.6

C7H5F3N' C19H9C|F2N703+(”) 460.04 958

Ci1cHgCIF,N;O5e C7HsFN+(111) 161.04 7.6

473.03 329

C7HsNge C19H9C|F5N4O3+(|V) 475.03 9.7

Ci1cHgCIFsN O30 C;HsN4+(V) 146.05 9.0

Ca6H14CIFsNgO3 (M*) | CacHoCIFsNgO5e CsHs+(VI) 78.04 6.0
m/z: 616.08 (100%) . 541.04 33.2

618.08(33.0%) | s CaoHsCIFNsOs*(VI) 543.04 9.5
CycH11CIFsNgO5e | CeHsF+(VINN) 114.02 6.5

505.06 33.2

C5H3F2' C20H11C|F3N303+(|X) 507.06 9.4

CiH11CIFNgOze | GrH3F0+(X) 142.02 7.6
477.06 32.06

C;H3F,0e C19H11C|F3N802+(X|) 479.06 98

Table 4: Mass spectral data of secondary fragmenteidns for 3-chloro-6-(2,5-difluorobenzoyl)-8-(5-phayl-1H-tetrazol-1-yl)-1-((4-
(trifluoromethyl)phenylamino)-1,6,7-triazaspiro[3.4]oct-7-ene-2,5-dione (11a)

Primary Lost radical Secondary m/z values Relative
Fragmented ion Fragmented ion Abundance (R.A)

315.03 14.1

CrHsFsNe C12H6CIN;O+(12) 317.03 4.3

CasHoCIEN, O+l 310.99 13.1
C7H5N4' C12H6CIF3N402.+(13) 31299 42

310.99 14.2

CiHsFsNe | CioH4CIFN3Os0+(14) 312.99 45

CigHeCIFsN4Oz+(1V) 330.01 131
C7H3F,0e Ci2HeCIFsN4O20+(15) 332:01 4_é

379.00 14.2

C7HsF3Ne Ci3H4CIFN7Oz++(16) 381.00 4.2

CoHoCIFsN O+ (V1) 398.03 142
C/H3F,Oe CisHsCIFsNgO2+(17) 400:03 4_;5

343.02 14.2

C7HsFsNe C12HeCIN7O2++(18) 345.02 4.2

CaoH11CIFsNgOs+(1X) 358.01 15.7
C7HsNye C12HeCIFN4Oz#+(19) 360:01 4_'7

315.03 13.1

CrHsF3Ne Ci13HeCIN;Oz+(20) 317.03 4.3

Ci9H11CIFsNgO+(XI) 330.01 1é 1
C7HsNge CigHeCIFsN,Oze+(21) 332:01 4_.3
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3-chloro-8-(3-chloro-2-oxo-4-phenylazetidin-1-yh¢B,5-difluorobenzoyl)-1-((4-(trifluoromethyl)phdaynino)-
1,6,7-triazaspiro[3.4]oct-7-ene-2,5-diorf#2a)

Yield 70%.m p: 162-162C. IR (KBr): 3225(stretching vibration of -NH)620(stretching vibration of >C=N),
1675(stretching vibration of cyclic carbonyl in éivmembered hetero cyclic ring), 1656(Exo cyclic ©Cgroup),
677(stretching vibration of C-Cl group), 1694(stréng vibration of >C=0 group of azetidinorf&):-NMR (400
MHz; DMSO-d6): 5.3(d,1H,-CH attached to phenyl groumpétidinone ring B), 5.46(d,1H,CH attached to dhier
of azetidinone ring-B) 5.38(s,1H,Azetidinone ring\),;6.81-7.81(m,12H,6Hs,CcH; and GHsz group), and
8.23(s,1H,Ar-NH- group attached to Azetidinone fiNg *CNMR(75MHz, DMSOd6): 154.3, 113.5, 125.6,
126.9,163.5,55.4,78.1,176.1,171.2,170.2,126.7,154897,120.5,158.6,113.9,163.7,133.7,129.2,1281801824.1
Corresponding t0£C& Cg, C3& Cs, Gy, G, Gg, Gy, Cig, Cra, Crzs Ciz, Cusy Cis, Cre Ca7,Cig, Cror Coo, Co1 & Cos,
sz& 024,023,C25,C26,Cz7,028, Anal. Calcd. For: @H160|2F5N503 C 54.55% , H 2.45% and N10.74%. Found: C
51.05% , H 2.17% and N 10.24%.

3-chloro-8-(3-chloro-2-oxo-4-(p-tolyl) azetidin-136-(2, 5-difluorobenzoyl)-1-((4-(trifluoromethyphenylamino)-
1, 6, 7-triazaspiro [3.4] oct-7-ene-2, 5-diofE2b)

Yield 65%.m p: 114-11%C. IR (KBr): 3230(stretching vibration of -NH)625(stretching vibration of >C=N),
1680(stretching vibration of cyclic carbonyl in pyoline-5-one ring ), 1661(Exo cyclic >C=0 group),
682(stretching vibration of C-Cl group), 1699(streng vibration of >C=0 group of azetidinon&}-NMR (400
MHz; DMSO-d6): 2.34 (s,3H, CHgroup), 5.3(d,1H,-CH attached to phenyl group aétiinone ring B),
5.46(d,1H,CH attached to chlorine of azetidinoneng#8) 5.38(s,1H,Azetidinone ring -A),6.81-
7.81(m,11H,GH4,CsH, and GHs group), and 8.23(s,1H,Ar-NH- group attached to tAlieone ring-A),
¥CNMR(75MHz,DMS0d6):154.3,113.5,125.6,126.9,163.%588.1,176.1,171.2,170.2,126.7,154.9,118.7,126.5,1
8.6,113.9,163.7,130.7,129.1,129.1,140.7,124.1,2C8rresponding to C,&Cq, C&Cs,Cy,C7,Cg,Co,C10,Cry,
C12,.C13,C14,C15C16,C17C18,C16,Co0,Ca1&C o5, Coo& Cos Cp3,Ci5,Co6,Co7,Cos,CogAnal .C aled. For: gH1/CIFsNsO C
46.74%, H 2.25% and N14.39%. Found: C 46. 34% ,93% and N 14.02%.

3-chloro-8-(3-chloro-2-(4-methoxyphenyl)-4-oxoadietil-yl)-6-(2,5-difluorobenzoyl)-1-((4-(trifluoroathyl)
phenylamino)-1,6,7-triazaspiro[3.4]oct-7-ene-2, 510 (12c)

Yield 70%.m p: 148-158C. IR (KBr): 3230(stretching vibration of -NH)625(stretching vibration of >C=N),
1680(stretching vibration of cyclic carbonyl in pyoline-5-one ring), 1661(Exo cyclic >C=0 group),
682(stretching vibration of C-Cl group), 1699(stieng vibration of >C=0 group of azetidinon€)x-NMR (400
MH; DMSO0-d63.6(s,3H,-OCH group), 5.3(d,1H,-CH attached to phenyl group dfet@inone ring B),
5.46(d,1H,CH attached to chlorine of azetidinoneng#), 5.38(s,1H,Azetidinone ring -A),6.81-
7.81(m,11H,GH4,CsHs and GHs group), and 8.23(s,1H,Ar-NH- group attached to tAlzeone ring-A),
¥CNMR(75MHz,DMS0d6):154.3,113.5,125.6,126.9,163.%588.1,176.1,171.2,170.2,126.7,154.9,118.7,126.5,1
8.6,113.9,163.7,126.0,130.2,114.4,162.9,124.1,8508responding t0 £C, & Cs, G & Cs, Cy, G, G, G, Cyo,

Ci1, Ciz, Ci3,C14,Cis, Ci6,Ci17C18C10.Co0,Co1 & Cas, Cpp & Cay Coa Cos, Cos, Cor, Cog, Coo., Anal. Caled For :
C,7H17,CIFsNsO, C 46.74%, H 2.25% and N14.39%. Found: C 46. 34%.,93% and N 14.02%.

3-chloro-8-(3-chloro-2-(4-chlorophenyl)-4-oxoazetidl -yl)-6-(2,5-difluorobenzoyl)-1-((4-(trifluorontieyl) phenyl
amino)-1,6,7-triazaspiro[3.4]oct-7-ene-2,5-dio(2d)

Yield 75%.m p: 108-119C. IR (KBr): 3230(stretching vibration of -NH)625(stretching vibration of >C=N),
1680(stretching vibration of cyclic carbonyl in pyoline-5-one ring), 1661(Exo cyclic >C=0 group),
682(stretching vibration of C-Cl group), 1699(stteéng vibration of >C=0 group of azetidinorf&)}-NMR (400
MH; DMSO-d6): 5.3(d,1H,-CH attached to phenyl grouanétidinone ring B), 5.46(d,1H,CH attached to dhior
of azetidinone ring-B) 5.38(s,1H,Azetidinone ring\),6.81-7.81(m,11H,eH,,CH,; and GHs group), and
8.23(s,1H,Ar-NH- group attached to Azetidinone ity *CNMR(75MHz,DMSO-d6): 154.3, 113.5, 125.6,
126.9,163.5,55.4,78.1,176.1,171.2,170.2,126.7,154897,120.5,158.6,113.9,163.7,131.8,130.6,128651824.1
Corresponding t0 £C,&Cg, C3& Cs, Cy, G, G, Gy, Cig, Cig, Crar Cia Cigy Cis, Cis, Ci7,Cag Cror Coo, Co1& Cos,
Cr2& C34,C3,C55,Ch6 Cy7, Cog,Anal.Calcd.For: GsH11Cl,FsNsO3 C 46.74% , H 2.25% and N14.39%. Found: C 46.
34% , H 1.93% and N 14.02%.

8-(2-(4-bromophenyl)-3-chloro-4-oxoazetidin-1-ykeBloro-6-(2,5-difluorobenzoyl)-1-((4-(trifluoromuegl) phenyl
amino)-1,6,7-triazaspiro[3.4]oct-7-ene-2,5-dio(ke)

Yield 75%.m p: 135-137C. IR (KBr): 3230(stretching vibration of -NH)625(stretching vibration of >C=N),
1680(stretching vibration of cyclic carbonyl in pygoline-5-one ring), 1661(Exo cyclic >C=0 group),
682(stretching vibration of C-Cl group), 1699(stteng vibration of >C=0 group of azetidinon&-NMR (400
MH; DMSO-d6): 5.3(d,1H,-CH attached to phenyl groumpétidinone ring B), 5.46(d,1H,CH attached to dhier
of azetidinone ring-B) 5.38(s,1H,Azetidinone rind),6.90-7.85(m,11H,6H,,CsHs and GH5 group), and 8.23(s ,
1H,ArNHgroupattachedtoAzetidinonering®CNMR(75MHz,DMSOd6):154.3,113.5,125.6,126.9,163.558.1,
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176.1,171.2,170.2,126.7,154.9,118.7,120.5,158.801163.7,132.7,128.5,131.8,125.4,124.1  Correspondi to
Clv CZ& CG! Q&CS!C4!C71C81C91 C_I.Ov Cll!ClZvCl31Cl4!C151C161C17,C181C19!CZO!Czl& C25,C22& C241 0231 CZS! 0261 027!

C,s, Anal.Calcd.For : gH14.CIFsNsO3; C 46.74% , H 2.25% and N14.39%. Found: C 46. 3491,93% and N
14.02%.

3-chloro-8-(3-chloro-2-(4-nitrophenyl)-4-oxoazetidi-yl)-6-(2,5-difluorobenzoyl)-1-((4-(trifluoromuegl)  phenyl
amino)-1,6,7-triazaspiro[3.4]oct-7-ene-2,5-dio(kf)

Yield 70%.m p: 124-17&C. IR (KBr): 3230(stretching vibration of -NH)625(stretching vibration of >C=N),
1680(stretching vibration of cyclic carbonyl in pygoline-5-one ring), 1661(Exo cyclic >C=0 group),
682(stretching vibration of C-Cl group), 1699(stteng vibration of >C=0 group of azetidinon&j-NMR (400
MH; DMSO-d6): 5.3(d,1H,-CH attached to phenyl groumanétidinone ring B), 5.46(d,1H,CH attached to dhior
of azetidinone ring-B) 5.38(s, 1H ,Azetidinone rifd),7.0-7.90(m,11H,6H,4,CsH, and GHs group), and 8.23 (s,
1H,Ar-NH- group attached to Azetidinone ring-BENMR(75MHz, DMSO-d6): 154.3,113.5,125.6,1
26.9,163.5,55.4,78.1,176.1,171.2,170.2,126.7,154897,120.5,158.6,113.9,163.7,139.7,127.8,124 21BM.1
Corresponding 10 {C,& Cs, C3& Cs,C4,C7,C5,Co,C10,C11,Caz Cra Ciay Cis, Cre Ci7,Cis Croy Coon Cru& Cos,Co

& C54,C3,C55,Ch6 Cy7, Cog,Anal.Calcd. For gH14CIFsNgOs C 46.74% , H 2.25% and N14.39%. Found: C 46.34% ,
H 1.93% and N 14.02%.

Mass Spectra:

The electron impact mass spectrum 3-chloro-8-(8+chR-oxo-4-phenylazetidin-1-yl)-6-(2,5-difluorobsoyl)-1-
((4-(trifluoromethyl)phenylamino)-1,6,7-triazasdiBo4]oct-7-ene-2,5-dione (12 a) was recorded artdrpmeted.
The mass spectral data of compound (12a) showeahdhecular ion [M] ion peak at m/z=651.05 and Mp2ak at
m/z=653.05(33%) at m/z=655.03(100%) the relativaralances of Kf and M+2 and M+4 peaks were in there
ratio of 9:6:1 indicate the presence of two chleratoms. The odd m/z value of molecular ion JMndicates the
presence of odd number of nitrogen atoms in mod&dah.

Table:5: Mass spectral data of primary fragmentedons for 3-chloro-8-(3-chloro-2-oxo-4-phenylazetidi-1-yl)-6-(2,5-difluorobenzoyl)-1-
((4-(trifluoromethyl)phenylamino)-1,6,7-triazaspiro[3.4]oct-7-ene-2,5-dione (12a)

Molecular ion Lost radical Primary fragmented ionGn/z values Rela?I\?/eA?(t;Z? dance
C2iH11CLFN4Oge | CHsFN* (1) 162.05 7.6
493.01 27.9
C7HsF3Ne C21H11CLFN4O, (1) 495.01 18.6
497.01 3.1
Cy1H1:CloFsNsOse | CH3F,O™ (IV) 142.02 7.6
512.03 22.5
C7H3F,0e CoiH1CLFaNs05" (V) 514.03 15
516.03 2.5
CooH1:CLFaNsOge | CeHsFo' (VI) 114.02 6.5
CogH16CloFsNsO4(M™) 540.03 18.9
m/z: 651.05(100%) | CgHaFze CooH13ClLF3NsO," (VII) 542.03 12.6
653.05(33.3%) 545.03 2.1
655.03(11.1%) CoH11ClFsNsOge | CeHs™ (VIII) 78.04 6.5
575.00 24.3
CeHse C22H11ClFsNsO4" (1X) 577.00 16.2
579.00 2.7
12.3
C1oHoCIFsN4O3e CoH;CINO* (X) 182.02 8.2
184.02 13
473.03 17.1
CyH7CINO» CioHsCIFsN,O5" (X1) 475.03 11.9
477.03 1.9
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Table 6: Mass spectral data of secondary fragmenteidns for 3-chloro-8-(3-chloro-2-oxo-4-phenylazetia-1-yl)-6-(2,5-difluorobenzoyl)-
1-((4-(trifluoromethyl)phenylamino)-1,6,7-triazaspiro[3.4]oct-7-ene-2,5-dione (12a)

Primary Lost radical Secondary m/z values Relative

Fragmented ion Fragmented ion Abundance (R.A)

310.99 14.1

CoH/CINOe | CioHACIFN3Oge+(12) 312.09 9.4

314.09 15

Co1H11ClLFN4O4+(111) 350.00 153

C7H3F20' C14HgC|2N403°+(13) 352.00 10.2

354.00 1.7

350.00 11.3

C7H5F3N' C14H3C|2N403'+(14) 352.00 7.5

354.00 1.2

Ca1H15CLFNsOs+ (1V) 33001 99

CoH7CINOe | Ci2HeCIFN4O22+(15) 332.01 6.6

334.01 11

377.99 21.6

C7H5F3N' C15H3C|2N404'+(16) 379.99 14.4

381.99 2.4

C2H13ClF3NsO4+ (V") 96

CoHCINO® | CisHeCIFsNOs+(17) ggg'gg 6.4

) 1.0

412.97 16.2

C7H5F3N' C15H5C|2F2N404'+(18) 414.97 10.8

416.99 1.8

Ca2H1oClFsNsO4+ (IX) 231.99 16.2

C7H3on‘ Q5H7C|2F3N503'+(19) 433.99 10.8

435.99 1.8

310.99 7.2

C7H5F3N' C12H4C|F2N303'+(20) 312.99 4.8

314.99 0.8

C1oHCIFsN4Ost (XI) 33001 153

C7H3F20' Q2H5C|F3N402'+(21) 312.01 10.2

314.01 1.7

Biological activity

The antimicrobial activity [31-33] of these newlynghesized compounds was performed according todifision
method, as recommended by the National CommitteeCfimical Laboratory [34]. The synthesized compdsin
Were used at the concentration of 2§0nl DMF as a solvent [35].

Antibacterial activity

The antibacterial activity 08-chloro-6-(2,5-difluorobenzoyl)-8-(2-(4-substitdt@henyl)-4-oxothiazolidin-3-yl)-1-
((4-(trifluoromethyl) phenyl)amino)-1,6,7-triazasp(i3.4]oct-7-ene-2,5-dione (10 a-f)3-chloro-6-(2,5-difluoro

benzoyl)-8-(5-(4-substituted phenyl)-1H-tetrazoj}-1-((4-(trifluoromethyl) phenyl) amino)-1,6,7-
triazaspiro[3.4]oct-7-ene-2,5-dione (11 a-8-chloro-8-(3-chloro-2-(4-substituted phenyl)-4-azetidin-1-yl)-6-

(2,5-difluorobenzoyl)-1((4(trifluoromethyl)phenybano)-1,6,7-triazaspiro[3.4]oct-7-ene-2,5-dione(a¥p  were

screened against the Staphylococcus aureus (graiivep and Escherichia coli (gram negative) orgars. Most

of the compounds exhibited moderate antibacteci@ity against both bacteria. The presence of chlbromo and

nitro in the structure has shown increased effadheir antibacterial activity [36,37]

Table-7 Determination of zone of inhibition (inmm) of 3-chloro-6-(2,5-difluorobenzoyl)-8-(2-(4-substitutd phenyl)-4-oxothiazolidin-3-
yl)-1-((4-(trifluoromethyl)phenyl)amino)-1,6,7-tria zaspiro[3.4]oct-7-ene-2,5-dione (10 a;§)(png/mL)

Bacteria Fungi
Staphylococcus Bacillus Escherichia Aspergillus Candida
Entry aureus cereus coli niger albicans
NCCS NCCS NCCS NCCS NCCS
2079 2106 2065 1196 2106
25 50 25 50 25 50| 25 50 25 50
10a - 09| - 08 - 07| - 1 - 11
10b - 08 - 1( - 09| - 0 - 12
10c - 10| - 10 - 11| - 1 - 12
10d 10 14 10 15 07 13 | 08 13 07 12
10e 09 12| 10 14 06 12 | 07 12 06 11
10f 13 16| 13 1y 10 15| 11 14 12 15
Chloromphenicol(5)| - 25 - 24 - 22| - - - -
Ketocanazole(50) | - - - - - - 16 - 18
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Antifungal activity
Antifungal activity of( 10 a-f, 11 a-f, 12 a-f,) wascreened against Aspergillus Niger, Candida atisid38]. The
presence of chloro,bromo and nitro in the strucha® shown increased effect on their anti-fungeviag

Table-8 Determination of zone of inhibition (inmm) of 3-chloro-6-(2,5-difluorobenzoyl)-8-(5-(4-shstituted phenyl)-1H-tetrazol-1-yl)-
1-((4-(trifluoromethyl)phenyl)amino)-1,6,7-triazasgro[3.4]oct-7-ene-2,5-dione (11 a-f{ug/mL)

Bacteria Fungi
Staphylococcus Bacillus Escherichia Aspergillus Candida
Entry aureus cereus coli niger albicans
NCCS NCCS NCCS NCCS NCCS
2079 2106 2065 1196 2106
25 50 25 50 25 50| 25 50 25 50
1lla - 12 - 11 - 10| - 13 - 14
11b - 11 - 13 - 12| - 12 - 15
1lc - 17 - 13 - 14| - 13 - 15
11d 13 14 13 1§ 12 16 | 11 14 10 15
1lle 12 15 13 12 11 15| 10 15 09 14
11f 19 19 16 11 15 18| 14 19 15 18
Chloromphenicol(5)| - 25 - 26 - 22| - - - -
Ketocanazole(50) | - - - - - - 16 - 18

Table-9 Determination of zone of inhibition (inmm) of 3-chloro-8-(3-chloro-2-(4-substituted phenyt4-oxoazetidin-1-yl)-6-(2,5-
difluorobenzoyl)-1((4(trifluoromethyl)phenyl)amino)-1,6,7-triazaspiro[3.4]oct-7-ene-2,5-dione( 12a-fug/mL)

Bacteria Fungi
Staphylococcus Bacillus Escherichia Aspergillus Candida
Entry aureus cereus coli niger albicans
NCCS NCCS NCCS NCCS NCCS
2079 2106 2065 1196 2106
25 50| 25 50 25 50| 25 50 25 50
12a - 11 - 1( - 09| - 12 - 13
12b - 10 - 12 - 11 - 11 14
12c - 12 - 13 - 13| - 12 - 14
12d 12 16 12 1y 11 15| 10 1 09 14
12e 11 14 12 16 10 14 | 09 14 08 13
12f 15 18 15 19 14 17 | 13 1§ 14 17
Chloromphenicol(5)| - 25 - 26 - 22| - -l - -
Ketocanazole(50) | - - - - - 16| - 18

Each well contains 25 and 50 pg of compounds ; Gile@mphenicol 5 pg/mL, Ketocanazole 50 pg/mL
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