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ABSTRACT

A series of novel thiazolidinediones were prepadogdincorporating pharmacologically significant mbés viz.
ester, hydrazide and substituted amine groups dirtkethe central phenyl ring as well as replacenanphenyl by
heterocycle like substituted furan ring by empigymultistep synthetic protocols. The structureghaf newly
synthesized target molecules were established dgtrep data. The synthesized compounds were téstaleir in
vitro antibacterial activity against the Gram-pagé viz. Bacillus subtilis, Staphylococcus aureus aGram-
negative viz. Pseudomonas aeruginosa bacteria. cbmepounds?, and As containing thiosemicarbazide moiety
showed good spectrum of activity with MIC value3Xo25ug/ml.

Keywords: Thiazolidinediones, thiosemicarbazide, antibaaterctivity.

INTRODUCTION

Wide spread resistance to many commercially aviailahtibiotics is emerging and resistance to treggmts will
only increase day by day[1]. Bacterial infectioren ccause some of the most serious diseases andpnedd
epidemics in the world. With the increase in resise of bacteria to antibiotic treatment, it iseedisl to develop
novel approaches and new anti-bacterial agentéeanatives to various existing antimicrobial thgies[2].

The treatment of infectious diseases still remaingmportant and challenging issue because of aication of
factors including emerging infectious diseases iaedeasing number of multi-drug resistant microlgathogens
with particular relevance for Gram-positive baaerlthough a large number of antibiotics and chira@peutics
are available for medical use, the emergence ofaald new antibiotic resistant bacterial strainghia last few
decades constitutes a substantial need for thecteesses of antibacterial agents[3].

The 2,4-thiazolidinedione derivatives constituteiaaportant class of heterocyclic compounds for Whitiverse
biological properties such as antibacterial andfuargal, antiviral, antitumor and antidiabetic have been reported.
Antibacterial activity is of particular importangéven the dramatic rise of drug-resistant bactand the paucity of
new agents currently in development[4].

Our aim was to study and develop a more chemicadhgatile and diverse thiazolidinediones incorgogathe
required elements of a suitable pharmacophore stimgiof TZD-aromatic linker-ester/hydrazide/amiesidues.
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MATERIALSAND METHODS

1.1. Experimental

The melting points were determined by open cup lleapi method and are uncorrected. TLC analyses were
performed on glass plates using silica geh @&d spots were visualized either by ultraviolehligr by iodine
vapours. IR spectra were recorded as KBr pelletg)guJASCO 4100 FTIR spectrophotometeét-NMR were
obtained with BRUKER AVANCE Il 400 NMR spectrometand are reported as parts per million (ppm) doslufi

to TMS. A mass spectrum was recorded on PRA-O-3#6Twrbo Spray mass spectrometer.
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I1A: R=4-OH,3-OCH,; I1B: R= 4-OH; IIC: R=4-CI.

Scheme 1: Synthesisof 2,4-TZD(l) and substituted-benzylidene-2,4-TZDs(11)
(a)H20, conc. HCI, reflux for 10-15 ()substituted benzaldehyde, toluene, piperidineyxdfhr 6-8 hrs.
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Scheme 2: Synthesisof A;-As

1.1.1. Synthesis of 2,4-thiazolidinedio(i9[5,6,7] :

In a 250 ml three necked flask, to a solution dbatacetic acid (0.6 mole) in 60 ml of water, wakled a solution
of thiourea (0.6 mole) dissolved in 60 ml of wat€he mixture was stirred for 15 min to form a whitecipitate,
accompanied by considerable cooling. To the costeihthe flask was then added slowly 60 ml of cot@ed HCI
dropwise, the flask was then connected with a xeflondenser and gentle heat applied to effect cetmolution,
after which the reaction mixture was stirred arftuxed for 10-15 hrs at 100-110. On cooling the contents of the
flask solidified to a cluster of white needles. Tgreduct was filtered and washed with cold watereimove traces
of hydrochloric acid and dried. It was purified kgcrystallization from ethyl alcohol. White crystafield 80%,
m.p. 123-125C.

1.1.2. Synthesis of 5-substituted-2,4-thiazolidinedi@dhg[5,8,9] :

In a 250 ml three-necked round-bottomed flask mediwith a Dean-Stark apparatus, a substitutedabdsizyde
i.e. vanillin or 4-hydroxy-benzaldehyde or 4-chloemzaldehyde (0.188 mole) and 2,4-thiazolidinedi(m&88
mole) were together suspended in toluene. To thuatalytic amount of piperidine (1ml) was addede Thixture
was stirred and refluxed. After the complete renh@favater and when the temperature reached abt0&Clthe
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reaction mixture was stirred for further 6-7 hr. @ooling the product precipitated out from tolueiiee product
was filtered and washed with cold dry toluene angdeathanol to givdlA or IIB or IIC respectively. TLC was
performed in Benzene:Ethyl acetate (8:P)A [(5E)-5-(4-hydroxy-3-methoxybenzylidene)-1,3-thiazotidi2,4-
dione] : Yellow powder, yield 88%, m.p. 225-227 R value 0.52. II1B [(5E)-5-(4-hydroxybenzy-lidene)-1,3-
thiazolidine-2,4-dione] : Yellow powder, yield 90%m.p. 274-276C, R value 0.47.1IC [(5E)-5-(4-
chlorobenzylidene)-1,3-thiazolidine-2,4-dione] Igpgellow powder, yield 83%, m.p. 222-222 R value 0.86.
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Scheme 4: Synthesisof C; and C,

1.1.3. Synthesis ofThiosemicarbazide[10] :

To a 6.22 gm (6.4 ml) hydrazine hydrate (99 %) iml5vater was added 9.1 gm of solid ammonium-tyaoate.
The reaction mixture began to evolve ammonia imatetlf and additional quantity was removed on hgatn
boiling point. On reaching boiling point, heatingasvcontinued until the temperature reached 130ofiGwiing
which the mixture was cooled to 15 °C and 2 ml watas added. The product obtained was separatéitiration
and washed by 6 ml of water which was combined Wiittate. A total of five boildowns were run assdeibed
above. The maximum temperatures reached"in3®, 4" and %" boildowns were, respectively, 132,132,146 and
146 °C while the quantity of fresh water addedh® filtrates was 8,8,13.5 and 13.5 ml in the baildgrocedure.
All the residues were then combined and recrygtdlifrom ethanol. Yield was 71 % and m.p. 176-1Z8(Ref.
m.p.182-184 °C[11]).
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Scheme 5: Synthesis of D,

1.1.4. General Procedure for synthesis of 4-[(E)-(2,4xdiel,3-thiazolidin-5-ylidene) methyl]-2-methoxypylen

ethyl carbonate(A,) and 4-[(E)-(2,4-dioxo-1,3-thiazolidin-5-ylidene)thgl]phenyl ethyl carbonatéB,)[12] :

The compoundl A (for synthesis of\;) or 1B (for synthesis 0B;) (1 mole) was suspended in dry acetone and to
this anhydrous KCOs; (1 mole) was added. To this mixture, ethylchlorofate (1mole) was then added dropwise.
This was then stirred for 35- 40 hrs at room terapee and reaction was monitored by TLC. The prods then
filtered and washed with water. It was purifiedrbgrystallization from ethanol.

1.1.4.1. 4-[(E)-(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyd@}methoxyphenylethyl- carbonéte): Cy4H13NOgS;
Yield: 95 %; m.p.: 200-202 °C; TLC- Benzene:Ethyetate (8:2), Rvalue: 0.72.IR cm': Imide C=0
str.(1705,1756); ester C=0 str.(1786); C-O-C (ettstr. (1262,1216); =C-H str.(2995); N-H str.(3228-N
str.(1302); C-S str.(679); Aro. C=C str.(1547H NMR (8 ppm, DMSO): 1.27(t,3H,CH; 2.58(s,DMSO);
3.91(s,3H,0CH); 4.52(q,2H,CH); 7.11-7.75 (m,3H,Aro. CH); 7.93(s,H,CH-benzyliégnl1.76(s,H,N-H of TZD).

1.1.4.2. 4-[(E)-(2,4-dioxo-1,3-thiazolidin-5-ylidene)methglenyl ethyl carbonatéB,): C;3H1i;NOsS; Yield: 81
%; m.p.: 254-256°C; TLC- Benzene:Ethyl acetate)(@Rvalue: 0.58. IR ci: Imide C=0O str.(1690, 1746); ester
C=0 str.(1765); Aro. C=C str.(1501); C-S str. (§8&dkyl C-H str.(2917); Aro. C-H str.(3015); N-Hrs(3423).

1.1.5. General Procedure for synthesis of 4-[(E)-(2,4-diglx 3-thiazolidin-5-ylidene) methyl]-2-methoxyphiezyy
carbamothioylhydrazinecarboxyld#s) and 4-[(E)-(2,4-dioxo-1,3-thiazolidin-5-ylidene)thgl]-2-methoxyphenyl
2-carbamoylhydrazinecarboxylafés)[12]:

To a suspention of A1 (0.01 mole) in 40 ml ethatlulhsemicarbazide (for synthesis Af) or semicarbazide (for
synthesis ofA;) (0.015 mole) was added and the reaction mixtuae vefluxed for 7-8 hrs. The resulting mixture
was allowed to cool in ice bath and filtered. Theduct obtained was then dried and recrystallizid water.

4-[(E)-(2,4-dioxo-1,3-thiazolidin-5-ylidene)-methy@-methoxyphenyl-2-carbamo-thioylhydrazine-
carboxylatéA,):C13H1.N4OsS,; Yield: 65%; m.p.: 218-220°C; TLC- Benzene:Ethgktate (8:2), Rvalue: 0.57. IR
cm®: Imide C=0 str.(1608,1705); Ar-O-C=0 str.(1746):06C (ether) str.(1266, 1300); =C-H str.(2998); NH
str.(3459); N-H str.(3219, 3423); NHCS-NH str.(1169); C=S str.(1369); C-S str. (68D¥C str. (1518)."H NMR

(6 ppm, DMSO): 3.90(s,3H,0GH 2.59 (s,DMSO); 7.10-7.66(m,3H,Aro. CH); 7.73(H-benzylidene);
8.64(s,2H,NH); 10.05-10.38 (m,2H,NH of TSC group); 12.31(s,H,NHTZD).

4-[(E)-(2,4-dioxo-1,3-thiazolidin-5-ylidene)metha}t methoxyphenyl-2-carbamoyl-hydrazinecarboxykae
C13H12N4O6S;: Yield: 60%; m.p.: 174-176°C; TLC- Benzene:Ethyltate (8:2), Rvalue: 0.34. IR ¢t Imide C=0
str.(1608, 1704); Ar-O-C=0 str.(1745); BHE=0 (1517); C-O-C(ether) str.(1262, 1302); =CiH(8072); NH
str.(3463); N-H str.(3226, 3419); MNHLS-NH str.(1172); C=S str.(1369); C-S str. (680). C-H str. (2997).

2273
www.scholarsresearchlibrary.com



Shital L. Nawale et al Der Pharma Chemica, 2012, 4 (6):2270-2277

1.1.6. General Procedure for synthesis of ethyl {4-[(E)@ioxo-1,3-thiazolidin-5-ylidene) methyl]-2-
methoxyphenoxy}acetatg(A;) and ethyl {4-[(E)-(2,4-dioxo-1,3-thiazolidin-5-giitne)methyl]phenoxy}acetate
(Bx)[13] :

A mixture ofI1A (for synthesis of\,) or [IB (for synthesis 0B,) (0.1 mole) and anhydrous,8O; (0.15 mole) in
an excess of dry acetone was stirred at reflux éeatpre for 3 h. To the stirred suspension, ethgtoacetate (0.1
mole) in dry acetone (30 ml) was added dropwise @av@eriod of 1 h at reflux temperature, and thuxang
continued for 10-12 hrs. After keeping the reactioixture overnight, the excess of solvent was rezdpwand the
residue was poured into crushed ice. The solidthes filtered, washed with water and recrystallifredn ethanol.
EthyK4-[(E)-(2,4-dioxo-1,3-thiazolidin-5-ylidenepthyl]-2-methoxyphenoxy}-acetéta): Ci;sH1sNOgS; Yield:
82%; m.p.: 114-116°C; TLC- Benzene:Ethyl acetat®)(8R value: 0.89. IR ¢t Imide C=0 str.(1730, 1689);
ester C=0 str.(1766), C-O-C(ether) str.(1226, 12643-H str.(2990); N-H str.(3445); C-S str. (§70

1.1.6.1. Ethyl-{4-[(E)-(2,4-dioxo-1,3-thiazolidin-5-ylidenmethyl]phenoxy}lacetafB,): Ci4sH1sNOsS;  Yield:
79%; m.p.: 148-150°C; TLC- Benzene:Ethyl acetat®)(& value: 0.8. IR cnt: Imide C=0 str.(1670, 1721); ester
C=0 (1751); Aro. C=C str.(1509); C-S str. (686kyaIC-H str.(2948); Aro. C-H str.(2995); N-H s{B454).

1.1.7. Synthesis of 2-{[(5E)-5-(4-hydroxy-3-methoxybeneyle)-2,4-dioxo-1,3-thiazolidin-3-yllmethyl}hydraei
carbothioamidéAs)[14] :

The compoundlA (0.004 mole) was dissolved in N,N-dimethyl formdmi(15 ml). To this, thiosemicarbazide
(0.004 mole) was added followed by addition of fatim solution (38%) (0.004 mole) and was refluxed 20 hrs.
The refluxed solution was kept in the refrigerafor 48 hrs. The product obtained was filtered, dirend
recrystallized using ethyl acetate or ethanol.

2-{[(5E)-5-(4-hydroxy-3-methoxybenzylidene)-2,4xaidl , 3-thiazolidin-3-yljmethylthydrazine-
carbothioamid@As): Ci3H14N4O,S;; Yield: 76%; m.p.: 202-204°C; TLC- Benzene:Ethgletate (8:2), Rvalue:
0.64. IR cn: Imide C=0 str.(1690,1734); C-O-C (ether) str.(128=C-H str.(3056); Aro. C=C str.(1514); NH
str.(3451); NH ben.(1591); NHben.(1514); NH-CS-NHK(1149); C=S str.(1213); Ali.C-N str.(1033), C-3. £686);
alkyl C-H str.(2776); Aro. C-H str.(2929)H NMR (5 ppm, DMSO): 3.87(s,3H,0GH 2.55(s,DMSO);
4.21(d,2H,CH); 6.91-7.05(m,3H, Aro. CH); 7.67(s,H,CH- benzylag; 8.03-8.29(m,4H,NH and Ntbf TSC gr.);
9.80 (s,H,OH).

1.1.8. General Procedure for synthesis of N'-{4-[(E)-(2i#xo0-1,3-thiazolidin-5-ylidene)methyl]phenyl}-N,N-
dimethylimidodicarbonimidic diamid€,) and 2-{4-[(E)-(2,4-dioxo-1,3-thiazolidin-5-ylidemagthyl] phenyl}
hydrazinecarbothioamid@C,)[15] :

A mixture of 4-chlorobenzylidene 2,4-thiazolidinede (1C) (0.003 mole) and metformin (for synthesis@yj or
thiosemicarbazide (for synthesis ©f) (0.003 mole) dissolved in ethanol was refluxadDMF with anhydrous
K,CG; (0.003 mole) and catalytic amount of copper fohi® The resulting mixture was then allowed tol dodce
bath and filtered. The product was washed with watel dried. It was then recrystallized from etdano

1.1.8.1.N'-{4-[(E)-(2,4-dioxo-1,3-thiazolidin-5-giene)methyl]phenyl}-N,N-dimethylimido-dicarbnimidic
diamid€C,): Ci4H1gNO,S; Yield: 67%; m.p.: 250-252°C; TLC- Benzene:Ethgktate (8:2), Rialue: 0.19. IR cm
Imide C=0 str.(1670,1617); =C-H str.(2954); Aro.Cst€.(1547); =NH str.(3352); NH str. (3174); Nidn.(1489);
Ali.C-N str.(1227); Aro.C-N(1310); C-S str. (6763kyl C-H str.(2847); Aro.C-H str.(2923fH NMR (8 ppm,
DMSO): 2.54 (s,6H,2Ck}; 3.38-4.09(m,4H,NH and =NH); 7.39-7.51(m,4H, Atél); 8.15(s,H,CH-benzylidene);
11.46 (s,H,N-H of TZD); MS: m/z : (M-2)= 330.3.

1.1.8.1. 2-{4-[(E)-(2,4-dioxo-1,3-thiazolidin-5-ylidene)mgtiphenylthydrazinecarbothioamide,):

C11H10N4O,S,; Yield: 61%; m.p.: 242-244°C; TLC- Benzene:Ethgktate (8:2), Rvalue: 0.68. IR ch Imide C=0
str.(1690,1735); =C-H str.(2918); Aro. C=C str16% NH, str. (3444); NHstr.(3306); Ali.C-N str.(1286); Aro. C-
N(1337); C-S str. (655); C=S str. (1404).

1.1.9. Synthesis of (5E)-5-{[5-(chloromethyl)furan-2-yljthglidene}-1,3-thiazolidine-2,4-dion®,) :

In a conical flask, was placed 6-7 ml of 32 % H@Havas heated to 50 °C. To this, powdered D-foect®.005
mole) was added and dissolved with shaking. Thike daloured solution was heated rapidly to 70-72Kpt at this
temperature for 10 min (lengthening the time oftimgaor raising the temperature above 72 °C is fajnand
poured at once onto crushed ice in large bath épabfy in hood). The produttl was then filtered, washed with
water and dried[16]. The yield was 28 % and m.g58 °C.

The compoundl! and 2,4-thiazolidinediond)((0.188 mole) were together suspended in tolueraea50 ml three-
necked round-bottomed flask provided with a DeariSapparatus. To this, a small amount of DMSO (band
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catalytic amount of piperidine (1ml) was added. Thigture was stirred and refluxed. After the conpleemoval
of water and when the temperature reached aboveClite reaction mixture was stirred for further 647 On
cooling the product precipitated out from toluefibe product was filtered and washed with cold adyéne and
dry ethanol[5,8,9].

(5E)-5-{[5-(chloromethyl)furan-2-yllmethylidene}3thiazolidine-2,4-dion@®,): CqHsCINO3S; Yield: 85%; m.p.:
>250°C; TLC- Benzene:Ethyl acetate (8:2),vRlue: 0.48. IR ci: Imide C=0O str.(1741,1705); =C-H str.(2923):
C-S str. (665); alkyl C-H str. (2853); Furan risgeleton (1595); C-Cl str. (777); C-H of Furan (1p1N-H
str.(3447).*H NMR (5 ppm, DMSO): 3.37(s,2H,Cht 2.66(s,DMSO); 7.23 (d,H,CH); 7.66(d,H,CH); 84®,CH
Benzylidene); 10.28(s,H,NH of TZD).

1.2 Antibacterial screening [17,18]:

For the antibacterial activity, the compounds wdissolved in dimethylsulfoxide (DMSO). To each tumataining
sterilized Nutrient broth medium (5 ml), 5 ml ofudr solution was added. The serial dilutions werelen@a obtain
concentrations (ipg/ml) such as 250, 125, 62.5, 31.25, 15.62. Themmim inhibitory concentrations (MIC) were
determined using the serial dilution technique.rBabe was inoculated with particular microorganisgmBacillus
subtilis Pseudomonas aerugenoaad Staphylococcus aurewsnd then all the tubes were incubated at 3%30r
24 hrs. Positive control tubes (microorganism +Hbre Streptomycin) and negative control tubes (ooecganism +
broth + DMSO) were also prepared.

RESULTSAND DISCUSSION

The desired compounds have been synthesized byeommi synthetic route as shown in Schemes 1-5. In
particular, the recognized pharmacophores likestnicarbazide, semicarbazide, guanidine and ester were
tagged on to the TZDs. First, the basic nucledsttdazolidinedione I) was obtained by reacting equimolar
amounts of thiourea and chloroacetic acid[5,6, e Bubstituted benzylidene TZDH A-C) were obtained via
Knoevenagel condensation of 2,4-thiazolidinedione substituted aldehydes in toluene at reflux enggthesence of
piperidine (scheme 1)[8,9]. The compouhd and IIB were then treated with ethyl chloroacetate andlethy
chloroformate to givé\; A4 B;andB, by stirring at room temperature in acetone (schex@s[12,13]. The ethoxy
group inA; was replaced with thiosemicarbazide and semicadbalay refluxing in ethanol to giva, and A;
(scheme 2)[12]. The 3-N substitution in TZD ringsmearried out irll A by reaction with thiosemicarbazide and
formaldehyde in DMF to givés (scheme 5) [14]. The compou@] andC, were obtained fronhl C by refluxing
with metformin and thiosemicarbazide in presenceaofiydrous KCO; and Cu powder to replace -Cl group
(scheme 4) [15]. The levulose was used to obtaistituted furfural I 1)[16] which on Knoevenagel condensation
with | gaveD; (scheme 6)[8,9]

Structures of all the synthesized compounds wenéirooed by IR,"H NMR, and Mass spectral analyses. IR spectra
of all the final compounds, showed characterisgéals for N-H stretching in TZD ring in the range 3if74-
3454cm® and C=0 stretching in the range of 1608-1756"dm confirm the presence of thiazolidinedione ring
system.’'H NMR showed a characteristic broad singlet peakhia range of 10.28-12.38 ppm to confirm the
presence of NH proton of thiazolidinedione scaffold final compounds. This large deshielding effent NH
proton is attributed to the presence of electrotha@avawing carbonyl groups. The NMR data of compoénd
showed presence of GKI1.27 ppm), CH (4.5 ppm), N-H (11.76 ppm) and OgkB.9 ppm). While in case &,
the peaks between 8.6-10.7 showed presence ofrédsmls. For compounds; andB, the IR spectra reveals the
presence of ester C=0 group at 1765 and 17506 maspectively. The IR spectrum Af showed the peak of 1°
amine function at 3451 cfand C=S str. at 1213 ¢hwhich are absent in its starting matetigh while the NMR
spectrum showed absence of imide N-H which nornalyears at 10.28 — 12.31 ppm in thiazolidinediamg The
presence of 4 hydrogens of amine function in thiasarbazide moiety was confirmed by appearanceeakat
8.02-8.26 ppm. The attachment of metformin moidirectly to the phenyl ring at p-position was aeuvby
replacing p-Cl group of 5-(4-chlorobenzylidene)-th&zolidine-2,4-dione (IIC). The IR spectrunf C; reveals
presence of =N-H (imine) at 3352 ¢mand broad peak of N-H (amino) at 3174 trithe NMR spectrum showed
presence of guanidine N-H between 3.38-4.09 pprhgirogens of 2Cklat 2.54 ppm. Also, the IR spectrum
showed presence of NHit 3444 crit, C=S str. at 1404 cfand aromatic C-N str. at 1337 ¢nThe mass spectrum
showed molecular ion peak at m/z=330.3 i.e. (M-2n case of compound; IR spectrum showed N-H str. at
3447 cnt, furan ring skeleton str. at 1595 cm-1 and,Chtr. at 777 cit and NMR spectrum reveals the peak of
N-H at 10.28 ppm, arylidine =C-H at 8.10 ppm, {tydrogens at 3.37 ppm and C-H of furan ring atahd 7.5
ppm. This data conforms the structure®f.

The synthesized compounds were tested for theiitro antibacterial activity against the Gram-positivacteria
viz. Bacillus subtilis, Staphylococcus auremsd Gram-negative bacteria viPseudomonas aeruginaséhe MIC
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values were determined by using broth dilution radtn nutrient broth media. Streptomycin was usedtandard.
The MIC was determined on the basis of presen@dsence of turbidityT able no. 1 indicates the results of MIC
for screened compounds in pg/ml.

TableNo. 1: MIC (ng/m) valuesfor the screened TZD compounds

Microorganism
Comp. code | Bacillus | Staphylococcus Pseudomonas
subtilis aureus aeruginosa
Ay 62.5 31.25 62.5
A, 31.25 31.25 31.25
As 62.5 31.25 31.25
A4 62.5 31.25 31.25
As 31.25 31.25 31.25
B, 62.5 62.5 125
B, 62.5 31.25 125
C. 62.5 125 62.5
C, 31.25 62.5 125
D, 125 125 62.5
Streptomycin 3.90 3.90 3.90

The synthesized compounds showed MIC values bet8&e?b—125 pg/ml. The investigation of antimicrdbia
screening revealed that some of the tested comgoextdbited moderate to good antibacterial actigrticularly
compoundsA,, As and C, have shown good activity againBt subtilis with MIC value 31.25pg/ml while
compoundD; showed less activity. All the compounds showed gactiiity (31.25ug/ml) again$§. aureusexcept
B1, C,(62.5ug/ml) andd, (125ug/ml). In case of Gram-negative bacteriacthrapoundsA, - Ashave shown good
activity (31.25ug/ml).

In conclusion, all of the compounds tested havewshmoderate antibacterial activity and we notichdt tthe
compounds with thiosemicarbazide grodp @ndAs) were found to be most potent followed by compaunith
semicarbazide and ester residu®; @nd A;) as lipophilic chain. However, the antibacteriadtgncy of all
compounds was less than that of the standard ssegtomycin.

CONCLUSION

All the new synthesized compounds were testedh@r in vitro antibacterial activity against the Gram-positie
Bacillus subtilis, Staphylococcus aureasd Gram-negative vizPseudomonas aeruginodscteria using broth
dilution method. The MIC was determined and strapttin was used as a standard drug.

The screened compounds showed MIC values betwe@b-325ug/ml against all the bacteria used foiirtgst
The compoundé, andAs containing thiosemicarbazide moiety showed goodtspe of activity at MIC values of
31.25 pg/ml and compounds andA, containing semicarbazide moiety showed moderateitgc All compounds
were less active than the standard drug streptamyci
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