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ABSTRACT

In the present study, some oxadiazole derivativage hbeen synthesized by incorporating azetidinyd an
thiazolidinyl moieties at its 2-position such as(psmethoxyphenyl)-[2-substitutedbenzylidenylimin®}4-
oxadiazole2-6, 5-(p-methoxyphenyl)-[2-(3"-chloro-2"-oxo0-4"-sutwedaryl-1-azetidinyl)1,3,4-oxadiazofell and
5-(p-methoxyphenyl)-[2-(2"-substitutedaryl-4"-0X@31-thiazolidin-3"-yl)1,3,4-oxadiazol&2-16. The structure of
these compounds have been elucidated by elememisisis (C, H, N) and IRH-NMR, Mass spectroscopic
techniques. Further, these compounds were subjdctestreening for antibacterial activities againgifferent
bacterial strains.
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INTRODUCTION

Bacteria are becoming resistant to ever more astébal agents. Currently, bacterial resistanceoimbated by the
discovery of new drugs. However, microorganismstereoming resistant more quickly than new drugsbaiag
found, thus, future research in antibacterial thgranay focus on finding ways to overcome resistatwe
antibacterial, or methods to treat infections wdtternative means. Oxadiazole have played impontak in
medicinal chemistry, such as anti-inflammatory[1,2hticonvulsant[3], antifungal[4-7], antibactefgall1l] and
many more. Also the congers of Schiff base[12,43Etidinone[14,15] and thiazolidinone[16,17] halsoeeen
proved to exhibit promising antifungal activity. @se finding prompted us to synthesize the subatitokadiazole
derivatives by the combination of azetidinone dridzolidinone moieties in one frame may lead to poamds with
interesting antibacterial activity.

EXPERIMENTAL SECTION

Chemistry

The synthetic strategies adopted to obtain theetasgmpounds are depictedscheme 1. the starting material: 2-
[(p-methoxyphenyl)carbonyllhydrazinecarboxamide weaated with concentrated sulphuric acid to gixa#ino-5-
(p-methoxyphenyl)-1,3,4-oxadiazol&, which condensed with various aromatic aldehydgging 5-(p-
methoxyphenyl)-[2-substitutedbenzylidenylimino]-43xadiazole2-6. Compound2-6 were reacted further with
triethyl amine / chloroacetyl chloride to yield #deone congeners i.e. 5-(p-methoxyphenyl)-[2-€Blero-2"-oxo-
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4’-substituted aryl-1-azetidinyl)-1,3,4-oxadiazofell. On the other hand, reaction of compouri§ with
thioglycolic acid in presence of anhydrous zincocitdle led to the formation of 5-(p-methoxypheny@:p’-
substituted aryl-4"-oxo0-1", 3"-thiazolidin-3"-yl)3l4-oxadiazold 2-16.

RESULTSAND DISCUSSION

The antibacterial screening showed that all theetesompounds2(16) showed moderate to excellent inhibitory
growth against gram positive bacte8aaureus, B. SubtilandS. epidermisand gram negative bacteiia Coli, K.
pneumoniae@ndP. aeruginosat 250 pg/ml concentration using standard method.

Compoundd having 3-methoxy-4-hydroxyphenyl group as subtittimore potent antibacterial activity against all
the gram positive bacterial straifs aureus, B. SubtiliandS. epidermisand gram negative bacteia Coli with
1.562-6.25 pg/ml. Compounti0 bearing B-lactam ring posses 4-aminodimethylphenyl groupsalstitutent,
respectively revealed excellent antibacterial #gtiagainstS. aureusand S. epidermiswith 3.125 pg/ml.
Compoundl4 bearing thiolactum ring also show adequate antdvedt activity against gram positive bactefa
aureusandB. Subtilis with MIC 3.125 and 6.25 pg/ml, respectively ampared to standard drug. From the results,
it is found that compoun8, 14 and 15 reflected significant antibacterial activity agstigram positive bacteria and
gram negative bacteria as compared to standard Ragj compounds of this series were least potentriéfarence
drug.

The antibacterial result depicted in Tables 3 iat#d that the conversion of compoue8 into their corresponding
azetidinone congeneisll and thiazolidinone congenetg-16 increases the inhibition action against the growith
different bacterial strains. However, compouniil7bearingp-lactam ring exhibited better antibacterial acti\dis
compared to thiazolidinone ring bearing compouti2td6. by examining the effects of different substitutor@up
phenyl, 4-methoxyphenyl, 3-meyhoxy-4-hydroxypherfdaminodimethylphenyl4-hydroxyphenyl Furthermore,
among azetidinone and thiazolidinone congenerspoomds having 3-meyhoxy-4-hydroxyphenyl groQm(d14)
and 4-aminodimethylphenyllQ and 15) showed better activity in their respective groagsinst different gram
positive and gram negative bacterial strains.

At the end, it may be concluded that-
e Presence of 3-methoxy-4-hydroxyphenyl and 4-amimethylphenyl as a substituent elicits a remarkable
increase in biological profile.
» Cylcylization of substituted schiff bases into thebrresponding azetidinone and thiazolidinone eoegs
enhances the antibacterial activity
« Compounds having azetidinone moiety displayed béitdogical results than those containing thiadiolone
ring.

Biological evaluation:

Antibacterial activity

The newly synthesized compounds and reference werg screened for antibacterial activity again$tedent
bacterial strains (gram positive bactef@a:aureus, B. subtilis, and S. epideranslgram negative bacteri&. coli,
K. pneumoniaendP. aeruginospat a concentration 250 pg/mL by filter paper disethod[18]. DMSO served as
control and due this there was no visible changeaicterial growth, and amphicillin was used asaadrd drug.
The discs of Whatmann filter paper were prepardt stiandard size (7 mm) and kept into 1 Oz scrqyped wide
mouthed containers for sterilization. These bottes kept in to hot air oven at 180. Now, solution is then put
into each bottle. The discs are transferred torbeulated plates with a pair of fine pointed twexsz To prevent
contamination tweezers may be kept with their tipg0% alcohol and flamed off before use. Before tie test
organism, which were grown on nutrient agar. Thesrevsub cultured in nutrient broth at 3z for 18-20 h.
Carefully each disc was applied to the surfacegaf avithout lateral movement once the surface heshltouched.
Now the plates incubated for 24 h at°&7

Minimal inhibitory concentratiofMIC)

The antimicrobial activity was assaygtvitro by the two fold broth dilution [19] against difeext bacterial strains
(gram positive bacterie8. aureus, B. subtilis, and S. epiderauiglgram negative bacteri&. coli, K. pneumoniae
andP. aeruginosp The minimal inhibitory concentrations (MIC, pdjmvere defined as the lowest concentrations
of compound that completely inhibited the growtheafch strain. All compounds, dissolved in dimethitside,
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were added to culture media .Mueller Hinton Braobh bacteria to obtain final concentrations rangiram 100
pg/ml to 0.781 ug/ml. The amount of dimethylsulftinever exceeded 1% v/v. Inocula consisted ofx510¢
bacteria/ml and 1.0 x¥dGungi/ml. The MICs were read after incubation @t°€ for 24 h. Media and media with
1% v/v dimethylsulfoxide were employed as growthtecols, and amphicillin was used as a standard.drug
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Table 1: Characterization data of compounds 2-16.

Elemental Analysis® %

Molecular M.P. Yied Recryt.
Compound  no. R o o C H N
Formula CC) (%) Solvent Calcd. Found Calcd. Found Calcd. Found
2 7N CiHisNO, 115 65 Methanol 68.81 6861 465 481 1505 14.92
3 @—ncH3 CiHisNOs 118 70 Ethanol 66.01 6593 485 459 1359 13.67
OCH,
4 @D y CoHiN:O, 131 66 Ethanol 6276 6257 461 457 1292 1281
CH
5 N, CuHeNO; 125 55 Acetone 67.08 6718 559 571 1739 1751
3
6 @DH CiHisNO; 118 60 Methanol 65.08 6522 440 454 1423 1442
7 7N CisHiNOCl 138 58 Ethanol 60.75 60.65 393 378 1181 11.94
8 —@—um s CithN:OCl 102 62 Ethanol 59.14 5923 415 427 1089 10.68
OCH,
9 @D 4 CiHhieN:OCl 135 55 DMF 5678 57.62 398 381 1046 10.62
CH
10 N"““‘I:H CooH1gN4,OsClI 167 53 Benzene/ pet. Ether  60.22 60.05 476 4574.05 14.21
3
11 @w CisHiNO,Cl 148 55 Methanol 5814 5827 376 352 1130 114
12 A CisHisN,O:S 166 40 DMF 6118 6102 424 437 1189 1197
13 —@—um s CiHiNO,S 109 45 Ethanol 5953 59.71 443 456 1093 10.71
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OCH,
14 @DH CiHiNsOsS 162 42 Methanol 5714 5725 426 441 1052 7106

CHj

15 @NiCH CooHoN4O3S 128 38 Acetone 60.60 60.69 5.05 5.13 1414 1431
3

16 @D H CigH1sN:0,S 125 45 Acetic acid 58.53 58.72 4.06 4.22 11.381.13

2C, H, N analysis were found within 0.4 % of thedretical values

Table 2: Spectral data of newly synthesized compounds 2-16.

Compound

No IR (KBr) v (cm™ H-NMR 3 (ppm) MS: (m/z)
5 3064 (C-H aromatic), 2975 (C-H aliphatic), 1590 §{=1585 (C-----€ of 7.22-7.65 (m, 9H, AH), 4.74 (d, 1H, E-Ar, J = 11.0Hz), 3.80 (s, 3H, 279(M)
aromatic ring), 1080 (N-N), 1075 (C-O-C) OCH,)
3 3080 (C-H aromatic), 2970 (C-H aliphatic), 1595 {J=1578 (C-----€ of 7.29-7.71(m, 8H, AH), 4.76 (d, 1H, E-Ar, J = 11.0Hz), 3.83 (s, 3H, 309(M")
aromatic ring), 1075 (-N), 1070 (¢-O-C) OCHjy), 3.31 (s, 3H, OHy)
4 3560 (O-H), 3077 (C-H aromatic), 2960 (C-H alipbptil585 (C=N), 1570 10.13( s, 1H, OH, exchangeable with ), 7.43-7.55 (m, 7H, AH), 4.74 325(M")
(o C of aromatic ring), 1075 (N-N), 1055 (C-O-C) (d, 1H, CH-Ar, J=11.0Hz), 3.83 (s, 3H, CH3), 3.32 (s, 3H, OHy)
5 3075 (C-H aromatic), 2985 (C-H aliphatic), 1588 {J=1565 (C----€ of 7.27-7.88(m, 8H, AH), 4.75 (d, 1H, E€-Ar, J = 11.0Hz), 3.79 (s, 3H, 322(M)
aromatic ring), 1085 (N-N),1060 (C-O-C) OCH5), 2.15(s, 6H, Ar-N(El3) ,)
6 3570 (O-H), 3075 (C-H aromatic), 2965 (C-H alipbptil604 (C=N), 1570 10.14 ( s 1H, OH, exchangeable with ), 7.25.-7.92(m, 8H, ArH), 4.74 295(M")
(o C of aromatic ring), 1075 (N-N), 1065 (C-O-C) (d, 1H, H-Ar, J = 11.0Hz), 3.81 (s, 3H, O%)
3048 (C-H aromatic), 2925 (C-H aliphatic), 1740 (C=f B-lactum ring), _
- o .22-7.65 (m, 9H, AH), 6.54 (d, 1H, E-Cl, J = 6.5 Hz), 4.76 (d, 1H, I8 355.5(M),
7 1605 (C=N), 1538 (C---€ of aromatic ring), 1085 (N-N),1154 (C-N), 107§ _
(C-O-C), 748 (¢-Cl) Ar, J=11.0Hz), 3.84 (s, 3H, ) 357.5(M+2)
o iggg ((g;%arfsrzgt%fés; gcr:o':] a?:::prr]iﬁg?'1%:40\%\?;fi?:téjcnjr\lr)m%)dss 7.27-7.75 (m, 8H, AH), 656 (d, 1H, €-Cl, J = 65 Hz), 470 (d, 1H,1&  385.5(M),
(C-0-C) 76é (Cl - ' ' ’ Ar, J=11.0Hz), 3.82 (s, 3H, Og),, 3.31 (s, 3H, O8,3) 387.5(M+2)
3576 (O-H), 3058 (C-H aromatic), 2948 (C-H alipbptil742 (C=0 of3- 10.12( s 1H, OH, exchangeable with f®), 7.43-7.55 (m, 7H, AH), 6.55 (d, 401.5(M)
9 lactum ring), 1601 (C=N), 1557 (C--€-of aromatic ring), 1075 (N-N),11641H, CH-Cl, J = 6.5 Hz), 4.71 (d, 1H, K-Ar, J = 11.0Hz), 3.84 (s, 3H, 403 5(M+é)
(C-N), 1055 (C-O-C), 773 (C-Cl) OCHjy),, 3.29 (s, 3H, OHy) '
3048 (C-H aromatic), 2935 (C-H aliphatic), 1740 (C=f B-lactum ring), _
- P P _ ) .32-7.90 (m, 8H, AH), 6.57 (d, 1H, €I-Cl, J = 6.5 Hz), 4.75 (d, 1H, I8~ 398.5(M),
10 %gf’g_g‘;\% (%52% (€€ of aromatic ring), 1085 (N-N).1154 (C-N), 1075;r, J=11.0Hz), 3.79 (s, 3H, O), , 2.18 (S, 6H, Ar-N(E5) ) 400.5(M+2)
" ;ifgnfan?) e ((CC;':I)frl%rggt&é_gﬁar(gr:;ﬁi"ﬁgg;{lfggs(&fg)yoﬁ% 10.14 (s 1H, OA, exchangeable with £), 7.31-7.87 (m, 8H, ArH), 6.56 (d,  371.5(M),
(C-N), 1065 (¢-O-C), 768 (¢-Cl) 1H, CH-Cl, J=6.5 Hz), 4.71 (d, 1H, 8-Ar, J = 11.0Hz), 3.81 (s, 3H, O3) 373.5(M+2)
3048 (C-H aromatic), 2925 (C-H aliphatic), 1735 @Cof thiazolidinone . ) _
12 fing), 1585 (C=N), 1538 (C--G of aromatic ring), 1085 (N-N),1154 (C-N), 22765 (m, OH, AH), 4.72 (d, 1H, @1-Ar, J = 11.0Hz), 381 (s, 3H, 553

1075 (C-O-C), 645 (C-S-C) 'OCHs,), 3.73 (s, 2H, B, of thiazolidinone)
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13

14

15

16

3066 (C-H aromatic), 2954 (C-H alipha‘tic)., 1730 @=f thiazolidinone 7.31-7.83 (M, 8H, AH), 4.74 (d, 1H, G-Ar, J = 11.0Hz), 3.82 (s, 3H
nng). (15_905_81‘(;\2*7 %g4§(é:)_—C of aromatic ring), 1095 (N-N), 1164 (C-N).5 44 v "3 71 (5, 2H, @, of thiazolidinone), 3.34 (s, 3H, OE),

3570 (O-H), 3048 (C-H aromatic), 2925 (C-H alipbpti1l735 (C=0O of 10.12( s 1H, OH, exchangeable with D), 7.43-7.55 (m, 7H, AH), 4.73

thiazolidinone ring), 1605 (C=N), 1538 (C-G-of aromatic ring), 1085 (N- (d, 1H, CH-Ar, J = 11.0Hz), 3.83 (s, 3H, Q&), 3.73 (s, 2H, &, of

N),1154 (C-N), 1075 (C-O-C), 645 (C-S-C) thiazolidinone), 3.31 (s, 3H, (Hy),

3048 (C-H aromatic), 2925 (C-H alipha_tic)_, 1735 @=of thiazolidinone 7.20-7.86(m, 8H, AM), 4.76 (d, 1H, @-Ar, J = 11.0Hz), 3.81 (s, 3H
23% (1(‘_38?6()?;2%’ (%_55%2)&@ of aromatic ring), 1085 (N-N), 1175 (C-N).5443"3 70 (s, 2H, @, of thiazolidinone), 2.15 (s, 6H, Ar-N(G) 5)

3570 (O-H), 3068 (C-H aromatic), 2944 (C-H alipbptil725 (C=0O of 10.13( s 1H, OH, exchangeable with @), 7.27-7.88(m, 8H, AH), 4.72 (d,
thiazolidinone ring), 1605 (C=N), 1568 (C-G-of aromatic ring), 1085 (N- 1H, CH-Ar, J = 11.0Hz), 3.85 (s, 3H, Q), 3.70 (s, 2H, @, of
N), 1172 (C-N), 1063 (C-O-C), 676 (C-S-C) thiazolidinone

383(M")

399(M")

396(M")

369(M"),

Table 3: Antibacterial data of the compounds 2-16 against tested bacterial strains

Compound No R S. aureus B. subtilis  S. epidermis E. coli K. pneumoniae P. aeruginosa
P ' ATCC 25923 ATCC1633 ATCC14940 ATCC25922 ATCC10031  ATCC 27853
5 R 12 ) 10 09 07 11
L (>100) (>100) (>100) (>100) (>100)
16 14 17 09
OCcH - -
3 @ 3 (50) (>100) (50) (50)
acH
4 : 25 29 22 26 17 27
oH (12.5) (25) (12.5) (12.5) (6.25) (12.5)
. ek 21 24 19 22 12 23
TN CH (25) (25) (25) (25) (25) (25)
6 oH 14 12 ) 15 ) 19
(50) (>100) (>100) (50)
; R 18 25 20 ) 14 )
. (50) (25) (12.5) (12.5)
8 OEH 29 30 27 23 16 23
3 (6.25) (12.5) (6.25) (25) (12.5) (25)
acH
° ? 35 38 32 30 22 33
oH (1.562) (6.25) (3.125) (6.25) (3.125) (3.125)
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10 g 32 34 29 24 19 27
CHy  (3.125) (125) (3.125) (25) (6.25) (125)

25 28 22 17 21

11 @” H (12.5) (25) (12.5) (50) - (25)
" P 19 23 17 - 15 20
_ (29) (50) (25) (12.5) (50)

27 31 22 24 26

13 @DEH3 (6.25) (125) (12.5) (25) - (125)

OCH;

" 32 35 28 29 24 30
OH (3.125) (6.25) (6.25) (125) (1562) (6.25)

5 @7”/% 29 30 25 27 21 25
SCH;  (6.25) (125) (6.25) (125) (3.125) (25)

24 27 20 18 23

16 @ oH (12.5) (25) - (50) (6.25) (25)
JU— 29 32 26 28 24 35
mphictfiin (6.25) (12.5) (6.25) (12.5) (1.562) (3.125)

Concentration was 250 pug/mL
denotes no inhibition zone was observed.
Values in brackets of MIC
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