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ABSTRACT

2-(5-((Naphthalen-1-yloxy)methyl)-2-thioxo-1,3,4adkazol-3(2H)-yl) aceto hydrazide (1) undergoes
facile condensation with aromatic aldehydes tordffine corresponding N'-arylene-2-(5-((naphthalen-1
yloxy)methyl)-2-thioxo-1,3,4-oxadiazol-3(2H)-yl)&aleydrazide (2a-h) in good yield. Cyclocondensation
of compounds (2a-h) with chloro acetyl chloride lgée N-(3-chloro-2-aryl-4-oxoazetidin-1-yl)-2-(5-
((naphthalen-1-yloxy)methyl)-2-thioxo-1,3,4-oxadiaz(2H)-yl)acetamide (3a-h). The structures ofsene
compounds were established on the basis of analydiod spectral data. The newly synthesized
compounds were evaluated for their antibacteriad antifungal activities.

Key words: 2-(5-((Naphthalen-1-yloxy) methyl)-2-thioxo-1, 3;0%a diazol-3(2H)-yl) aceto
hydrazide, azetidinone, antibacterial activity,pa studies.

INTRODUCTION

Heterocyclised products based on hydrazides disglagrse biological activities including
antibacterial, antifungicidal, analgesic, anti-amfimatory properties[1-18]These heterocyclic
systems find wide use in medicine, agriculture ardustry. A large number of azetidinones
containing B-lactam rings [19-23] are known to exhibit variobslogical activities like
antibacterial, antifungal [24] and antibiotic [2&¢tivities. More particularly and recently these
types of compounds have been found in the treatro€nk.B. and other chemotherapeutic
diseases. Hence, it was thought of interest in mgrgf both azetidinone and 1,3,4-oxadiazol-2-
thiol moieties may enhance the drug activity of poonds up to some extent or might posses
some of the above mentioned biological activitlegm this point of view, the objective of the
present work is to prepare new derivatives of tgXddiazol-2-thiol containing an azetidinone
moiety. Hence the present communication comprisessynthesis of N-(3-chloro-2-aryl-4-oxo
azetidin-1-yl)-2-(5-((naphthalen-1-yloxy) methyBtRioxo-1, 3, 4-oxa diazol-3(2H)-yl)
acetamide. The research work is scanned in scheme-1
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MATERIALS AND METHODS

Melting points were determined in open capillarigds and are uncorrected. The IR spectra were
recorded in KBr pellets on a Nicolet 400D spectrgnand'H NMR and**C NMR spectra were
recorded in DMSO with TMS as internal standard dBracker spectrometer at 400 MHz and
100 MHz, respectively. LC-MS of selected samplé&gteon LC-MSD-Trap-SL_01046.

The compound 2-(5-((naphthalen-1-yloxy)methyl)-ibko-1, 3, 4-oxadiazol-3(2H)-yl)
acetohydrazide (1) prepared in two steps. Firgsstevolve the reaction between 4-(naphthoxy
methyl) benzohydrazide with GSin presence of base yields 5-(naphthoxymethyl)d1,3
oxadiazole-2(3H)-thione, by reported metod.[26-28hen 5-(haphthoxymethyl)-1,3,4-
oxadiazole-2(3H)-thione treated with bromoethyltatefollowed by hydrazine hydrate gives 2-
(5-((naphthalen-1-yloxy)methyl)-2-thioxo-1,3,4-oxazbl-3(2H)-yl)acetohydrazide (1).

Preparation of N'-aryl-2-(5-(phenoxymethyl)-2-thioxo-1,3,4-oxadiaal-3(2H)-yl)acetohydrazide (2a-

h)

General procedure: — An equimolecular mixture of 2-(5-((naphthaletyldxy)methyl)-2-thioxo-
1,3,4-oxadiazol-3(2H)-yl)acetohydrazide(1), (0.0le)oand the aromatic aldehydes (a-h) in
ethanol (15ml) was refluxed on a water bath for ir2 The solid separated was collected by
filtration, dried and recrystallized from ethanolhe yields, melting points and other
characterization data of these compounds are giv&able -1 & 2.

Preparation of N-(3-chloro-2-aryl-4-oxoazetidin-1-yl)-2-(5-((naphhalen-1-yloxy)methyl)-2-thioxo-
1,3,4-oxadiazol-3(2H)-yl)acetamidé€3a-h)

A mixture N'-aryl-2-(5-(phenoxymethyl)-2-thioxo-143oxadiazol-3(2H)-yl)acetohydrazide (2a-
h) (0.002 mole) and triethyl amine (TEA) (0.004 mjolas dissolved in 1,4-dioxane (50 ml),
cooled, and stirred. To this well-stirred cooleduson chloro acetyl chloride (0.004 mole) was
added drop wise within a period of 30 minutes. Téa&ction mixture was then stirred for an
additional 3 hours and left at room temperature 48r hours. The resultant mixture was
concentrated, cooled, poured into ice-cold wated, then air-dried. The product thus obtained
was purified by column chromatography over siliehwgsing 30% ethyl acetate: 70% benzene as
eluent. Recrystallization from ether/n-hexane geArte powered of N-(3-chloro-2-aryl-4-0xo
azetidin-1-yl)-2-(5-((naphthalen-1-yloxy) = methyhtRioxo-1, 3, 4-oxadiazol-3(2H)-yl)
acetamide (3a-h), which was obtained in 53-72%dyi@ll the compounds were characterized
by analytical and spectral data (Table -3 & 4)n&f tcompounds is assigned in scheme-1.

Biological Screening

Antibacterial Activities

Antibacterial activities of all the compounds westudied against gram-positive bacteria
(Staphylococcus aureus and Bacillus subtiéiad gram-negative bacterig.€oli, and klebsiella
promiog at a concentration of 5@/ml by agar cup plate method. Methanol system wgasl as
control in this method. Under similar condition ngpitetracycline as a standard for comparison
carried out control experiment. The area of inlobitof zone measured in mm. Compound 3c, 3f
and 3g were found more active against the aboveolmes. Other compounds found to be less or
moderate active than tetracycline (Table -5).
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Antifungal Activities

The fungicidal activity of all the compounds wasdied at 1000 ppm concentration in vitro.
Plant pathogenic organisms used weMe&rospora Sp, Aspergillus niger, Botrydepladia
thiobromine, and Rhizopus nigricuRusarium oxyporiumThe antifungal activity of all the
compounds (3a-h) was measured on each of thesegatrogenic strains on a potato dextrose
agar (PDA) medium. Such a PDA medium containedtpd80gm, dextrose 20gm, agar 20gm
and water one liter. Five days old cultures wergleyed. The compounds to be tested were
suspended (1000ppm) in a PDA medium and autoclai&8@ C for 15 min. at 15atm.pressure.
These medium were poured into sterile Petri plates$ the organisms were inoculated after
cooling the Petri plates. The percentage inhibifmnfungi was calculated after five days using
the formula given below:

Percentage of inhibition = 100(X-Y) / X

Where, X = Area of colony in control plate
Y = Area of colony in test @at
The fungicidal activity displayed by various compds (3a-h) is shown in Table - 6.

RESULTS AND DISCUSSION

It was observed that 2-(5-((naphthalen-1-yloxy)mBtR-thioxo-1,3,4-oxadiazol-3(2H)-
yhacetohydrazide (1) on condensation with aromatidehydes to yield N'-arylene-2-(5-
((naphthalen-1-yloxy) methyl)-2-thioxo-1, 3, 4-oxazbl-3(2H)-yl) acetohydrazide(2a-h). The
structures of (2a-h) were confirmed by elementallysis and IR spectra showing absorption
band at 1628-1645(C=N), 3020-3080 tC-H, of Ar.), 1720-1750 cih(-CO), 2815-2850 ci(-
OCHy),3450-3485ci(-OH),2950, 1370 cih (-CHs),1185(C=S),1620(C=N ring),765(C-O-C ring).
The C, H, N analysis anftH NMR data of all compounds are presented in Tabl@ 2.

The cyclocondensation of (2a-h) with chloroacetlddde resulted in formation of N-(3-chloro-
2-aryl-4-oxoazetidin-1-yl)-2-(5-((naphthalen-1-ylgxmethyl)-2-thioxo-1, 3, 4-oxadiazol-3(2H)-
yl)acetamide (3a-h). The structures assigned ten)3mere supported by the elemental analysis
and IR spectra showing absorption bands at 1750-1€&0 of monocyclig3-lactam), 3035-
3090 cni (C-H, of Ar.), 3450-3550 cih(-OH), 2820-2850 ci (-OCHs), 2950, 1370 cih (-
CHs), 1185(C=S),1620(C=N ring),765(C-O-C ring). TheHK;,N analysis andH-NMR data of

all compounds are presented in Table -3 & 4

Table: 1 Analytical Data and elemental analysis odompounds (2a-h)

Molecular M.P Elemental Analysis
Compd. formula Yield O'C ' %C % H %N %S

(Mol.wt.) Found | Calcd. | Found| Calcd.| Found| Calcd| Found Calcd
2a G;H1gN40O5S (418) 85 | 230 63.1 63.14 4.3 4.34 13(3 13|39 7.6 .667
2b G:HocN4,O,4S (448) 79 239 61.5 61.59 4.4 4.49 12{4 1249 7.1 157
2C G,H1eN,O,S (434) 76 236 60.8 60.82 4.1 4.18 12{8 12|90 7.3 .387
2d G:H1eN4O,4S (434) 82 234 60.8 60.82 4.1 4.18 12{8 12|90 7.3 .387
2e GaHoN4OsS (432) 78 241 63.8 63.87 4.6 4.66 12{9 12|95 1.4 417
2f Cr:H1eN4O5S (462) 81 242 59.7 59.73 3.9 3.92 12{1 12|11 g9 .936
29 G:HocN4OsS (464) 77 243 59.4 59.47 4.3 4.34 12{0 1206 .8 .90 6
2h GeHoeN4OsS (474) 73 253 65.7 65.80 5.5 5.5p 11(8 11|81 .7 .76 6
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The examination of data reveals that the elemeaatents are consistence with the predicted
structure shown in scheme-1.The IR data also dftecassignment of the predicted structure.
The final structure of all compounds is confirmgdU€C-MS data of selected sampl@se LC-

MS of samples 3b and 3e give the molecular ion gedk) at 539 and 516 respectively. These
values are corresponds to their molecular weight.

Table: 2 Spectral data of compounds (2a-h)

'"H NMR ( 8, ppm)
Compd.| ArH [-CONH | -N=CH | -CH, | -OCH, | -OH “OC,Hs “OCH,0- cydlic
2a (fnﬁgﬁ) 11.80(s)| 8.4(s) | - : - :
2 | SN 1180 BaE) | - | 396) - . .
2¢ (ffﬁﬁ) 11.80(s)| 8.4(s) | - - | 11.20(s - :
2d (ffﬁﬁ) 11.80(s)| 8.8(s) | - - | 11.20(s - :
2e (fnﬁfﬁ) 11.80(s)| 8.4(s) | 2.4(s) - : i
of (Sﬁﬁgﬁ) 11.80(s)| 8.4(s) | - - - 6.00 2H (s)
2g (Sﬁﬁgﬁ) 11.80(s)| 8.4(s) | - | 3.9(s)| 11.20(d) - :
2| 10my| 1800 840 | - | - ras el
Table: 3 Analytical data and elemental analysis c€ompounds (3a-h)
Compa, | Molecuar fomul | oy | MP. | geg T N T
T Found | Calcd. | Found| Calcd.| Found| Calcd| Found Calcd
3a CZ““%Z%'L':')“O“S 64 | 236| 582| 5824 38| 387 118 1182 64 6.
3b CZS“?%%'L':')“OSS 65 | 245| 57.1| 5729 40| 403 106 1067 61 6.
3c CZ““%%%'ON)“OSS 62 | 242| 564 5642 37| 373 109 1097 62 6
3d CZ““%%%'ON)“OSS 50 | 243| 564 5642 37| 373 109 1097 62 6
3e C25H?15%'€';')4045 54 | 246| 589 5899 41| 41 110 1101 62 6
3f CZSH%%%'E’;;“%S 55 | 249| 557| 5571 35| 358 108 1040 59 5
3g CZSHE%Z'(’)\;“%S 50 | 247| s554| 5550 39| 391 108 1036 59 5
3h CZSHE;%'(’)\;“O“S 56 | 250| 61.0| 61.03 49| 494 1001 1017 58 5
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Table: 4 Spectral data of compounds (3a-h)

'H NMR ( 3, ppm)
- - -OCH,0-
Compd. C-H Cs-H Ar-H -CH 3 OCH; -OH -OC,Hs CONH cyclic
6.8-8.2
3a 50 (d,1H) 5.5 (d,1H (m, 12H) 7.8(s)
3b |50 d1H) 55 (d, 1H) 0882 3.9(s) 7.8(s)
) ' ) ' P (m, 11H) ' '
6.8-8.2
3c 50 (d,1H) 5.5 (d,1H (m. 11H) 11.20(s) 7.8(s) -
6.8-8.2
3d 50 (d,1H)| 55 (d,1H (m. 11H) 11.20(s) 7.8(s) -
6.8-8.2
3e 50 (d,1H)| 55 (d, 1H (., 11H) 2.4(s) 7.8(s)
6.8-8.2
3f 50 (d,1H)| 55 (d,1H (m, 10H) 7.8(s) | 6.09 2H (s)
6.8-8.2
3g 50 (d,1H)| 55 (d,1H (m. 10H) 3.9(s) | 11.20(s) - 7.8(s)
4.0, 4H,
6.8-8.2 (q) (CH)
3h 50 (d,1H)| 55 (d1H) 75 133 60 | 780
(t) (CHy)
Table: 5 Antibacterial Activity of Compounds (3a-h)
Gram +Ve Gram -Ve
Compounds E. Bacillus Klebsiella Staphylococcus
coli subtilis promioe aureus
3a 67 57 53 62
3b 56 63 64 63
3c 70 71 55 67
3d 62 61 62 56
3e 67 52 66 56
3f 65 74 60 72
3g 61 67 63 73
3h 62 65 45 70
Tetracycline 78 79 86 67
Table: 6 Antifungal Activity of Compounds (3a-h)
Zone of Inhibition at 1000 ppm (%)
Compounds Nigrospora Rhizopus Nigricum Aspgrgnlus Fu%\n.um Bot.rydepla}d|a
Sp. niger oxyporium Thiobromine
3a 63 53 63 71 63
3b 62 67 58 68 65
3c 58 63 61 71 68
3d 67 74 47 66 64
3e 64 71 66 62 66
3f 66 63 55 65 67
3g 59 56 61 60 73
3h 64 73 67 64 70
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2-(5-((naphthalen-1-yloxy)methyl)-2-thioxo-1,3,4-oxadiazol-3(2 H)-yl)acetohydrazide

M

(i) EtOH
(ii) RCHO
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N'-arylene-2-(5-((naphthalen-1-yloxy)methyl)-2-thioxo-1,3,4-oxadiazol-3(2H )-
yDacetohydrazide
(2a-h)

(i) CICOCH,Cl
(ii) TEA / 1,4-dioxane

o—o—f
H, |

0)
N\N

-

H

| |
H,C—CONHN—C—R
—C—H

vam

()]
Cl

N-(3-chloro-2-aryl-4-oxoazetidin-1-yl)-2-(5-((naphthalen-1-yloxy)methyl)-2-thioxo-1,3,4-
oxadiazol-3(2H)-yl)acetamide

(3a-h)
Scheme - 1
Where, R = (@) €Hs (b) 4-OCH-CgHs  (C) 4-OH-GsHa
(d) 2-OH-GH4 (e) 4-CH-CgH,4 (f) 3,4-CHO,-CgH4

(9) 4-OH-3-OGHCsH;3 (h) 3,4-GHs-CsHa
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