Available online at www.pelagiaresearchlibrary.com

Pelagia Research Library

Der Chemica Sinica, 2011, 2 (3):147-153

Library Library
ISSN: 0976-8505
CODEN (USA) CSHIA5

Synthesis, characterization and biological studiesf novel azetidinones
R. R. Mishra®, K. S. Nimavat’ and K. B. Vyas
®M/S Shree Tirupati Industries, Palanpur, Gujaratdia)

PGovernment Science College, Gandhinagar, Gujaratié)
“Sheth L. H. Science College, Mansa, Gujarat (India)

ABSTRACT

2-(5-(phenoxy methyl)-2-thioxo-1,3,4-oxadiazol-3(3Hacetohydrazide(l) undergoes facile
condensation with aromatic aldehydes to afford thlwrresponding N'-aryl-2-(5-
(phenoxymethyl)-2-thioxo-1,3,4-oxadiazol-3(2H)-gbhydrazide (2a-h) in good yield.
Cyclocondensation of compounds (2a-h) with chlarety chloride yields N-(3-chloro-2-aryl-4-
oxoazetidin-1-yl)-2-(5-(phenoxy methyl)-2-thiox8;4;0xadiazol-3(2H)-yl)acetamide (3a-h).
The structures of these compounds were establsiddsis of analytical and spectral data. The
newly synthesized compounds were evaluated farahgbacterial and antifungal activities.

Keywords:  2-(5-(phenoxy  methyl)-2-thioxo-1,3,4-oxadiazol-3(2{)aceto  hydrazide,
azetidinone, antibacterial activity, spectral stsdi

INTRODUCTION

A large number of azetidinones containifigactam rings [1-5] are known to exhibit various
biological activities like antibacterial, antifurlgg6] and antibiotic [7] activities. More
particularly and recently these types of compoumaige been found in the treatment of T.B. and
other chemotherapeutic diseases. Some azetidinansatso be prepared from hydazide
derivaties, play medicinal activity like antibacsr antifungicidal, analgesic, anti-inflammatory
activity [8-22].One of the hydrazide of 1,3,4-oxadiazole moiety a0 give biological activity
as 1,3,4-oxadiazole derivatives have also biologacdivity[23-25].Hence, it was thought of
interest in merging of both azetidinone and 1,%ddmzole moieties may enhance the drug
activity of compounds up to some extent or mightgas some of the above mentioned
biological activities. From this point of view, tladjective of the present work is to prepare new
derivatives of 1,3,4-oxadiazole containing an aketine moiety. Hence the present
communication comprises the synthesis of N-(3-chiaryl-4-oxoazetidin-1-yl)-2-(5-
(phenoxymethyl)-2-thioxo-1,3,4-oxadiazol-3(2H)-ydamide. The research work is scanned in
scheme-1
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MATERIALS AND METHODS

Melting points were determined in open capillarpes and were uncorrected. The IR spectra
were recorded in KBr pellets on a Nicolet 760D smeneter andH NMR and™C NMR spectra
were recorded in DMSO with TMS as internal standamca Brucker spectrometer at 400 MHz
and 100 MHz, respectively. LC-MS of selected saspddcen on LC-MSD-Trap-SL_01046.
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1,3,4-oxadiazol-3(2H)-yl)acetamide

(3a-h)
Scheme -1
Where, R = (a) s (b) 4-OCH-C¢H,4  (c) 4-OH-GH,
(d) 2'OH'QH4 (e) 4-CH>,—C6H4 (f) 3,4'CH202'C6H4

(g) 4'OH'3'OCH'C6H3 (h) 3,4'QH5'CGH4
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The compound 2-(5-(phenoxymethyl)-2-thioxo-1,3,4&d@zol-3(2H)-yl) aceto hydrazide (1)
prepared in two steps. First steps involve the ti@ac between 4-(phenoxy methyl)
benzohydrazide with GSn presence of base yields 5-(phenoxymethyl)-io&&diazole-2(3H)-
thione, by reported method.[26-28] Then 5-(phencatyiyl)-1,3,4-oxadiazole-2(3H)-thione
treated with bromoethyl acetate followed by hydnazhydrate gives 2-(5-(phenoxymethyl)-2-
thioxo-1,3,4-oxadiazol-3(2H)-yl)acetohydrazide (1).

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 CigH1eN4OsS (368)| 87 235 58.6 58.68 4.3 4.38 15/2 15|21 8.6 .70 8
2b Clg'}'ég\é“)o“s 80 242 57.2 57.27 4.5 4,55 14.0 14.06 8.0 8.p5
2c Cls'}'é%'\:éo“s 78 238 56.2 56.24 4.1 4.2( 14.5 14.57 8.3 8.34
2d Cls'}'é%'\:éo“s 83 236 56.2 56.24 4.1 4.2( 14.5 14.57 8.3 8.34
2e CieH1eN4OsS (382)| 79 243 59.6 59.67 4.7 4.74 14|16 14|65 8.3 .38 8
2f CiH1eN4OsS (412)| 82 245 55.3 55.38 3.9 3.91 13|5 13|58 1.7 777
29 CiH1gN4OsS (414)| 78 245 55.0 55.06 4.3 4.38 13|5 13|52 1.7 747
2h Co.HoN4OsS (424)| 74 256 62.2 62.24 5.6 5.70 13)1 13|20 715 557
Table: 2 Spectral data of compounds (2a-h)
'H NMR ( 3, ppm)
Compd. Ar-H -CONH | -N=CH | -CH3 | -OCHj, -OH -OC,H5 -OCH,0- cyclic
6.9-8.1
2a (m, 10H) 11.80(s)| 8.4(s) - - - - -
6.9-8.1
2b (m, 9H) 11.80(s)| 8.4(s) - 3.9(s - - -
6.9-8.1
2c (m. 9H) 11.80(s)| 8.4(s) - - 11.20(s) - -
6.9-8.1
2d (m, 9H) 11.80(s)| 8.8(s) - - 11.20(3) - -
6.9-8.1
2e (m., 9H) 11.80(s)| 8.4(s)| 2.4(9) - - - -
6.9-8.1
2f (m. 8H) 11.80(s)| 8.4(s) - - - - 6.09 2H (s)
6.9-8.1
29 (m. 8H) 11.80(s)| 8.4(s) - 3.9(s) 11.20(s) - -
4.0, 4H,
2h gf;% 11.80(s)| 8.4(s)| - i : (@) (CHy) -
' 1.33, 6H, (t) (CH)
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Table: 3 Analytical data and elemental analysis c€ompounds (3a-h)

Elemental Analysis
Compd. Mo'e(‘,:\;l‘(')"’l‘r\fvcf)r”“'a Yield 'V(',g ' %C % H %N %S
T Found | Calcd. | Found| Calcd.| Found| Calcd| Found Calcd
3a CZ"HEZS"L':‘)“O“S 60 | 239| 539| 5399 38| 383 125 1259 7R 7p1
3b CZlHtZ%'L':‘)“OSS 62 | 250| 531| 5311 40| 403 11y 1180 67 6.5
3c CZO“EZ%'(’)\;“Q"S 50 | 242| 520| 52124 37| 372 121 1216 60 6.6
3d CZO“EZ%'(’)\;“Q"S 59 | 242| 521| 5212 37| 372 121 1216 60 6.6
3e CZlHa%'g“o“S 51 | 246| 549| 5496 41| 417 121 1291 6l 6.9
3f CZlHa%'g“oﬁs 53 | 249| 515| 5159 34| 350 114 1146 65 656
39 CZlHa%'(’)\;“OGS 57 | 252| 51.3| 5138 39| 390 114 1141 65 653
3h CZ“"'?%%'(’)\')“O“S 51 | 261| 575| 5754 50| 503 111 1118 63 640
Table: 4 Spectral data of compounds (3a-h)
'H NMR ( 8, ppm)
- “OCH,0-
ompd.| CyH | CgH Ar-H CH, | -OCH; | -OH -OC,Hs CONH | “O-0E
50 55 6.9-7.6
38 | (4 1H) | (@ 1H) | (m 1oH) | - i 7.8(s) -
50 55 6.9-7.6
1 Gy | @iy | mony | T | 390 - 7.8(5) .
50 55 6.9-7.6
3c @ 1H) | (d, 1H) (m, 9H) - - 11.20(s) 7.8(s) -
50 55 6.9-7.6
3¢ | @it | @1 | (mor ; - | 11.20(8) 7.8(s) ;
5.0 55 6.9-7.6
3e @ 1H) | (d, 1H) (M., 9H) 2.4(s) - - - 7.8(s) -
5.0 55 6.9-7.6 6.00 2H
3f (@ 1H) | (d 1H) | (m. 8H) - - - - 7.8(s) (s)
5.0 55 6.9-7.6
39 @ 1H) | (d, 1H) (m. 8H) - 3.9(s) | 11.20(s - 7.8(s) -
o 5.0 55 6.9-7.6 ] ] ] 4.0,4H, @ (CH) | 751 ]
@ 1H) | @ 1H) | (m. 8H) 1.33,6H, () (CH) |

Preparation of N'-aryl-2-(5-(phenoxymethyl)-2-thioxo-1,3,4-oxadid8(2H)-yl)acetohydrazidéa-h)
General procedure: — An equimolecular mixture of 2-(5-(phenoxyme)r®ithioxo-1,3,4-
oxadiazol-3(2H)-yl)acetohydrazide (1), (0.01lmolefahe aromatic aldehydes (a-h) in ethanol
(15ml) was refluxed on a water bath for 1-2 hrse Bblid separated was collected by filtration,
dried and recrystallized from ethanol. The yielalting points and other characterization data
of these compounds are giverTiables -1& 2.

Preparation of N-(3-chloro-2-aryl-4-oxoazetidin-1-yl)-2-(5-(phengxrethyl)-2-thioxo-1,3,4-oxadiazol-
3(2H)-yl)acetamid€3a-h)

General procedure: A mixture N'-aryl-2-(5-(phenoxymethyl)-2-thioxo3dl4-oxadiazol-3(2H)-
yh)acetohydrazide (2a-h) (0.002 mole) and triethyline (TEA) (0.004 mole) was dissolved in
1,4-dioxane (50 ml), cooled, and stirred. To thisllvstirred cooled solution chloro acetyl
chloride (0.004 mole) was added drop wise withpedaod of 30 minutes. The reaction mixture
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was then stirred for an additional 3 hours anddefbom temperature for 48 hours. The resultant
mixture was concentrated, cooled, poured into ad-evater, and then air-dried. The product
thus obtained was purified by column chromatograpigr silica gel using 30% ethyl acetate:
70% benzene as eluent. Recrystallization from &tHeexane gave white powered of N-(3-
chloro-2-aryl-4-oxoazetidin-1-yl)-2-(5-(phenoxymgth2-thioxo-1,3,4-oxadiazol-3(2H)-
yl)acetamide (3a-h), which was obtained in 53-72étdy All the compounds were characterized
by analytical and spectral dafBaple -3& 4) of the compounds is assignedstcheme-1

BIOLOGICAL SCREENING

Antibacterial Activities

Antibacterial activities of all the compounds westudied against gram-positive bacteria
(Staphylococcus aureus and Bacillus subt#isd gram-negative bacteria.(coli, and klebsiella
promiog at a concentration of §@/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 infobitof zone measured in mm. Compounds 3c,
3f and 3g were found more active against the albuieeobes. Other compounds found to be less
or moderate active than tetracyclif@ble -5).

Antifungal Activities

The fungicidal activity of all the compounds wasdied at 1000 ppm concentration in vitro.
Plant pathogenic organisms used weMgrospora 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 plaies$ 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 ifhable - 6

Table: 5 Antibacterial Activity of Compounds (3a-h)

Compounds __Gram -Ve . . __Gram +Ve
E. coli | Klebsiella promioe | Bacillus subtilis | Staphylococcus aureus

3a 69 55 59 64
3b 58 66 65 65
3c 72 57 73 69
3d 63 64 63 58
3e 69 68 54 58
3f 67 62 76 74
3g 63 65 69 75
3h 64 47 67 72

Tetracycline 78 86 79 67
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Table: 6 Antifungal Activity of Compounds (3a-h)

Zone of Inhibition at 1000 ppm (%)
Compounds Aspgrgillus Boyrydeplqdia Fu%\ri.um Nigrospora R.hiz.opus
niger thiobromine oxyporium Sp. nigricum
3a 64 65 72 64 54
3b 59 66 69 63 68
3c 62 68 72 59 64
3d 48 66 67 68 75
3e 67 67 63 63 72
3f 56 68 66 67 64
3g 62 74 62 60 57
3h 68 72 66 65 74

RESULTS AND DISCUSSION

It was observed that 2-(5-(phenoxymethyl)-2-thidx8;4-oxadiazol-3(2H)-yl) acetohydrazide
(1) on condensation with aromatic aldehydes todyiel-aryl-2-(5-(phenoxymethyl)-2-thioxo-
1,3,4-oxadiazol-3(2H)-yl)acetohydrazide (2a-h).Téteuctures of (2a-h) were confirmed by
elemental analysis and IR spectra showing abserpigmd at 1628-1645(C=N), 3020-3080tm
(C-H, of Ar.), 1720-1750 cih(-CO), 2815-2850 ci-OCH),3450-3485¢if(-OH),2950, 1370 cih (-
CHs),1185(C=S),1620(C=N ring),765(C-O-C ring). Thek,N analysis andH NMR data of
all compounds are presentedliable -1 & 2.

The cyclocondensation of (2a-h) with chloroacetlddde resulted in formation of N-(3-chloro-
2-aryl-4-oxoazetidin-1-yl)-2-(5-(phenoxy methyl)t@ioxo-1,3,4-oxadiazol-3(2H)-yl) acetamide
(3a-h). The structures assigned to (3a-h) weremtgg by the elemental analysis and IR spectra
showing absorption bands at 1750-1760 (C=0 of mgcimcp-lactam), 3035-3090 c(C-H,

of Ar.), 3450-3550 cil (-OH), 2820-2850 cih (-OCHs), 2950, 1370 cih (-CH),
1185(C=S),1620(C=N ring),765(C-O-C ring). The C, M, analysis andH-NMR data of all
compounds are presentedTiable -3 & 4.

The examination of data reveals that the elemeaatents are consistence with the predicted
structure shown ischeme-1The IR data also direct for assignment of the ipted structure.
The final structure of all compounds is confirmgdUC-MS data of selected sampld$e LC-
MS of samples 3b and 3e give the molecular ion gedk) at 489 and 472 respectively. These
values are corresponds to their molecular weight.
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