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ABsTRAcT
(2-0xobenzoıhiıızolin-3yl)acetohydrazide as a starting material has been prepa-

red by stining of (2-oxobenzothiazolin-3-yl)aceıate wiıh hydrazine hydrate in alco-
hol for 6 days aı room temperature. Then fifteen alkyl and aryl substitued [(2-oxo-
benzolhiazolin-3-yl)acety l]-3-semicarbazide and thiose micırbazide derivatives have

been synthesized by refluxing (2-oxobenzothiazolin-3-yl)aceıohidrazide with alkyl
and aryl substitued isocyanates and isoıhicyanates in absolute ethanole tbr 3 hours.
All the compounds in this study are reported tbr ıhe first ıime.

Anlimicrobial activities of the synthesized compound havc been tesled against
yeast-like fungİ such as Candida alhicaus, Cantlida stelluıoideo and Grııın(+) ınİc-
roorganisms such as Sıa2lıyl ococcııs aııreııs, Stı,ep«ıcoccus Jaecalis, Mycohucteriıını
tubeı,culosis and Cnm(-) microorganisms such as E.şclıcrichia coli, Pseudonıııııtıs
aerııgiııosıı.

INTRODUCTION
2-Oxobcnzothiızolin derivatives bcarin_!.ı substiıucııts uı position 3 havc witlc

spcclrum oI biologicıl acıiviıy such as antiliıngallr ınt ibııclcriılj, unıiııllcrgic', ınli-
inllınınııııory', ıntihisıanıin', anticonv ulsıntr n, anıintıciueptive acıiviıy"'.
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Moreover it is well known that l -acy1-4substituted thiosemicarbazide derivatives
show diverse biological activities 1ike antibacterial'o," anıit'ungal", antimycobacteri-
al'}'o, antiviral'J, anticonvulsantıo,1', cytostaticıE, cardiovascular'' and hypoglycemic"
activity.

lt was also poinıed out that some thiosemicarbazides of 1,3,4ıhiadiazole deriva-
tives2| had antimicrobial activiıy. ln addiıion there have been several repons on the
anıibacıerial and antifungal activity of 4(3H)-quinazolinone thiosemicarbazides and
thei r cyclized products]r'ro.

ln l998 Hassan et al. synthesized several derivatives oI N|-(4-benzy1- 1-pipera-
zinyl aceto)N'-substituted thiosemicarbazides and evaluated their iı viıı,ıı antimicro-
bial activityr5. N'-(4-benzy1- 1-piperazinyl aceto)Nt-benzoylthiosemicarbazide deri-
vatİve was the most active compound. This compound was also found to posses a
significant cytotoxicity against several tumor ceİİ lines.

In lhis study, for the development of new biological active 2-oxobenzoıhiazolin
compounds, a series of novel alkyl and aryl substituted [(2-oxobenzothiazolin-3-
yl)acetyl]-3-semicarbazide and thiosemicarbazide derivatives were synthesized. All
these compounds have been tested on antimicrobial actlviıy.

RESULTS AND DISCUSSİON

ln our previous study, (2-oxobenzothiazolin-3-yl)aceıohydrazide 3 and iıs hydrı-
zone derivatives were synthesized and anticonvulsant activity of these compounds
were investigated5o. Some of them were exhibited promising activity. ln ıhis papeı
as a contİnuation of previous study filieen [(2-oxobenzothiazolin-3-yl)acetyl]-3 -se-
micarbazide and thiosemicarbazide 4a-o derivatives have been synthesized and an-
ıimicrobial activiıy of the compounds were evaluated.

Synıhesized compounds have been shown Table l. Synthesis paıhway of the
compound 4 derivutives has been given Scheme l. Chemical structure ofcompound
4a-o have been eluciduıed by the daıa of elemental analysis, IR, 'H-NMR spectral
data (Table l and 2).

z, Lz Z_-j. cıcH2coocH3

cH2coNHNH2

":*-q=.__*
Schımc l. Synıhesis ofcompound 4
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The (2-oxobenzothiazolin-3_yl)acetohydra:ıide 
J which are the staning materiaIhave been synthesized accordinğ ," ııt.^r.. ..tt"ojrll.' urıng (2-oxobenzothiazo-lin-3-y,)aceıate and hvdrazine hydrate in ,ı."i"i.'Ğ. tiıle compounds 4a-o have

T::_:|tr'0.0.ry. re.fluxing compound 3 and corresponding isocyanates and isoıhi-ocyanates in alcohol.

Antifungal activiıies of compounds 4a-o have been evaluated againsı two yeast-Iike fungi using fluconazole as shndard. nntiuu.t.iriu.iivity ofthe compounds ha-ve been tested three Cram(+) and two C.".İj'rl..""rganisms using ampiciIlintrihYdraıe, ciprofloxacin, sıreptomycin una proiiırnr_ii. ,, u rtundrrd. The com_

HHXİ*:T':İ *Til'', H:..u 
i"ı u, Ji j' iil}"ı,, or -tı. ı.,oil uı ;; ; ;i;;

Tıblc l, Physicıl coosıanı of dcrivativcs. al§I and aıyl substinıed [(2-oxobcu oıhiazolin-3-yl)acctyl]-3-rmicaıögidc and üioscmicaıöazide 4 İSce stuctuıJİomıula compouna +;.
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rıuıc ı .spcctrar aaıa ot"ornporoa" 
"yntırcsi2td 

(set stİırchJİe formula compound 4).

Corap. IR(cmu )c=o N_ıl
(Irctn6) (§cınicsrb6zi&)

NMR(6 FrD)
(DMsoi6)

4a l675 ].3l5 l0.J5(ılH"ıı}D, 9.46(,, lllM0,a]Z{ffi-
7.7G6.E5(rD,9ıI,Ar_tI),{.66(ı2tl,cHfo)

4b 7.9](s,t HJHı 7.6,r(4 | ıııfı z:r(t,ı ıın]:r]lEjEET-
7 la(4 ! t(tI.L 6.65(+ | H.NtIctD, ,.sr(oı,l t!c&g<Hı),
5 l0(^io,2}tcıL{H=ç&), 4.72{42HJü{ırıao), r.6s(.,rEÇü._
cH{H,)

ı66t 327l t 0 25(ırfi ,NtD, 9.60(., l H5lO@
4.60(3,2ECtIp), 1.9l .l (m, ı ! Ecylohcıyl.)

4d 1677 32,74 l0.]0(r,ıllNE),9.25(aıIı!o0,9.ı56ı@;_-];daTEJ?r-
7.15(r,2rr,tf,tf), 7.30(4l Etf). 4.75 (ı 2t! cılıco), 3.]5(r, 3ıı NH_
cH,)

1679 372l l 0.5(ı l tlNlD, 9.]5(,, l ı{İ.f0, s.4o(aı H,},rıO, ieE(zJEJir-
7-]J(r t Eıf1 7. ıt(q]H,tf,H'). s,tq.a ır( c4-cğ{Hı),
5.13(.a 2EÇİtcH{rü}..]o(* 2UlcıIrcFgJ,)

4f ı6t7 3236- lu.Jql'lİlNH), 9 t5 (ıl I{ NtO, 9,65(1 ı H,[ıIO, 7.st-rjo(E ğtlE-
H} a.7' (ı2ıtcH,co)

48 ı6E5 ]330 l 0 23(t, ı EM+ t.6q., ı H"ı.D,@
a.65 (., 2E cıl,co), 2.a5 (1 !t( ocIL)

4h 1670 ]2a.............-- l ujJr(.,l fLNrü 9.90(* l H.IıJı0, 9.75(., ı HJVEı 7.7G7.ğ(t!, 8Ir,-i;J5;
a_ro (t, 2E cıüco)

4i ı6t4 ]316 l0.22(ılH§lO, 9.46(!,lHJ{İü&at(..ım r..riot(,4 tIı A"_I{ı
1.65 (r, 2tI, cH,col 2.3 (.3ıL ct[)

4j |7l2 ]3t0 t0,65(ıttıNtt), ıo.ıs(.,ıtıNıf), ı.9o(iı@;T:jI7]3iaTEE-
ıo, a,36 (ı 2rı c}üco)

4k l62E 33ı] l 0.20(1 l tt xrll t. | 5(., l HJıü@
{.66 (t, 2tl, clLco), 4.2] (4 2tı NH, egı-AJ)4ı |7@ ]303 ı0_]t(1l HN[D, g.a7(ı| t(Nıo, s65(1ıııNIüJE?;o(E3[I,T-[0:
4.6' (., 2!L CH.co)

4rı l63t 3265 l0.20(ı l rlxiD, t.9(ı t llMo@
J,a5 (rİ !t( cHco). ].75 (.. ]ıt cH-)1670 3324 ı95ı!lYıııEı@
a.7J (ı 2İı ctlco)|677 3254 ! 0.45(ı l HJ[I), 9,2](!, ı tıMO, rj(GTH§Iı-iTG ıEF'J7ffi i]-
(ıD, 7tL Aİ_tD, a.?5(ı 2tI, cHıco), 2.ryr, !H, cH,)

As iı is seen Tabıe 3, compound 4 derivatives have been more active on
Cram(+)bacteria than on Gram(-) bacıeria in comparison. Eft-ects of <ierivatives
1o:o:T Pseudomonas aeruginosa havc been found equal when ıhey were compa-
red wiıh ampicillin trihydrate. Theretbre, iı can be saij that synthesized .o',pornd,
have promising antibucıerial iıctivity on Crum(-) bucıeria.

compounds 4a,o wcre exhibitetl ıoo week antiıubercular and anıifungul activity
than sıreptomycin, prothionanıirle ancl tluconazole as usin-u stan«lıns rcspectively in
comparison.
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Tıbl. :ı . A-otimicrobial acıivity (Mıc as molaİ) of the synt}tcsizc{ compou!ıd§.

Comp. B C D E F G
4a 9, l !ı l0'ı 3.65ıl O'ı 4,48xl() ] 1.65ılO'ı ].65ı l0'' ].65xt0' ].65rl()|

4b 1.0]xlOı 4.08xl0'l 5.09x l0 ı 4.08xt0'' 4.08r l0-1 4.08ıı0'I 4.08İ l () ı

4c t,57ı l0'ı 3.4]ıı0| 8.56xl0' 3,4 ]ı l0 | ].,l]ı l0'| 3.4]xloI ].43x t 0''

4d 1.05İl0| 4.22rl0'' |.05xlOz 4-22x l0-| 4,l]x l0'I 4,22ı l0-' 4.22xlO'ı

4e 9.69xl0: ].87xı0'' 4.8]rl0'' ].87xlOı ].87ıl0'' ].87ılOı ].E7ılO'ı

4f 8.7(hl0,: ].48ıl0'' t.7(kıOi ].4tıl0'l ].48xl0l 3.4tılO'ı ].,ıtxl{)|

.lg 7.09ı l0-' 3.09x l0'I 7.7l xlO-ı }.09i l0'' ],r9xl0 ' 3.09x l0'I ].09x |0'l

.th 7.95xl0] ].l8ilOı 7 94xlO'ı 3.18x l0'I ],l8xl0 ' ].l8x l0-' ].l8xl0'I

,ti 8.76xlO'ı 3.50İ l0-' t,75xl0] ].5OılO't ],50( l o'I 3.5Or l0'' 3.50ı tO-ı

4j 7.74ıl0'2 ].09rl0 t ].86x l0': ].09r l0r 3.09r l0n 3.0çı l0'' ].09xl0'

4k 8.76xlO-ı 3.5orlOj 8.75ıl O'z ].5Oıl0'' ].50xlOr 3.5oi t 0r 3.5olt0''

4ı t.39x l0-1 3.]5ıt0'l 8.]7xlO'ı 3.]JxlO-ı 3.]5i,l0-! 3,35ri 0'I 3.35r l0'I

4m 8.o4r l0'r 3.2lıl0'' 1.6ırl0'I ].2lxl0'l 3.]l xl0'' ].2l x l0'I 3.?lx l0''

4n 8.04x l0 ı 3.2lxl0'' 8.03il O'ı ].2lxl0'' ].2lıl0' 3.2lx l0 ı ].2lxl0'!

4o E.]9ı l0r 3.35ıl0'' 1,6lxl0' ].]5ı l0'' ].]5ıl0'l 3.]5xl0' 3.]5ıl0,'
AmP,Tnhydr.r. 1.18r l0' 1.9]il0'' 7,74x l0'' J-O9r l0'ı
ciPtDOoıi.in 1.17ı l0'ı ].]]ılO'r 3.6]ı l0' ].89r l0'ı

].54xl0'' 2.54x l0:
3.]5i l0'l

proıhionırnid. t.OExl0':

A: Slaphvlococcus aureııs ATCC 25923
B: Slreplıroccus faecalis ATCC 19433

C: Mvcoücteriun luberculosis H37 Rv
D: Escherichia coli ATCC 352l8
E: Pseuctomonas aerıığııosa ATCC l0l45
F: Canıtiıta albicaz., ATCC l023l
G: Canıtiıla lropicalis ATCC l3803.

EXPERI}ıENTAL
chenıicıl studies

lvlaterial

Chcnıicıls and ıll thc solvcnts uscd in {his slu(ly wcrL, purchitscd ['rtııır Nlcrck

A. C.. Aldrich Chcmical.

lııstrunıental Anılysis

Mclıing points wcrc dctcrnıin,.,d with Elcctr()tlıcrnıılJ2( }() Digilal iVlclliııg Pııiııt
Apparaıus and rc uncorrccıcd vılucs.

Thc lR spcctrıı ()l'ıhc cunp()tııı(ls wcrc rL,c()rded ()n iı Pcrkin Elnıcr l]3() lR
spcclrı)plı()lonıctcr. '[hc 'H-N !t R slıccırı wcrc rgc()ıllc(l tın iı' Brukcr 2(X) Ft-NMR
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Spectromeıer and Jeol 500 Mho NMR spectrometet using tetramethysilane as inter-
nal standard and DMSO-d" as solvent. All chemicat shifİs were recorded as (ppm).
Microanalyses for C, H, N were performed by TUBITAK Analytical Laboraıory and
were within ıhe range of + 0.4 7o of the rotical value.

Methods

The synthesis of 2(3H)-benzothiazolone l was carried ouı by the reaction of o-
aminoıhiophenol with urea:^. The physical and spectral properıiei of benzothiazolo-
ne were in accordance with ıhe data in the literature2"-:7; İt.İ.for., we carried out the
nexı step of the reaction withouı any further analysis of l. compound l was reacted
with methyl chloroaceıate to obtain meıhyl 2(3i{)-benzothiazolinon-3-ylacetare 2.
[2(3Hlbenzothiazolinon-3-yl]aceıohydraz ide 3 was obıained by the reaction of 2
with hydrazine hydraıe. The hydrazide thus obıained was reacted with,isocyanate
and isoıhiocyanaıe derivaıives to obıain the ıitle compounds 4.

Synthes is of nıeı hyl ( 2 -0.robe n:othiazolin-3 -yl )acetaıe1' 2

2-Oxobenzoıhiazoline (0.02 mol) was dissolved in 30 ml acetone, and 0.02 I mol
of potassium carbonate was a<ttteıl. Meıhyl chloroacateıe (0.022 mole) was added tofinal mixture and refluxerl tbr 4 h, coo|edto 0 oC, poured inıo l00 ml ice -waıer mix-
ıure and stined 1br l h aı 0- |0 "C. The prccipiıate formed, in ıhe meantime, was tjl-
ıered and washed with watcr until at neutrai pH. The filıraıe was drie<l at 25-30 "C.Yield:72Vo, mp :,92-94 "C.

.S;,ıllıe.rıs ııJ' ( 2 -o.rııbc n:othi u :ot i n-3 -y l kıc e tohytlra:iclerl 3

Mclhyl(2-oxobenzoıhiazolin-3-yl.)aceıate (0.005 mol) an<.l 0.1 mol of 98Vo
hydrazine hydraıc were «iissolvc<l in l0 ml of aıcohol. The linal mixturc was stirred
tbr 6 dııys aı room ıempcralurc. At the en<i ol this period, ıhc rcacıion mixıure waspoured inıo 5() mI of r,aıer wiıh sıirring. The precipiıaıc ttımıed wıs lllıcretl, was-hcd wiıh waıcr. The solid muıcria| wııs tlricd ,, ,or* ıempcrııurc. Yicld:76% m.p.2l l "C.

Svıııhcsis ııJ' ulkı'l untl uryl suhstiııııı! !12-o-ıııhtıı:ıllıiu:ııliıı--İ -,1,1)ııt.cıı.l|-3 -sı,ıniıııı.lıı:iılı, 1

(2-oxtıbcnztıtlı iıztılin-3-yl)ıscıohidrazitlı-, (().()()2.5 nıtıl) wgrüj rcl'luxctl iıı 6() ııılcllııntıl ltır l lıtıtır. Thgn ().()()25 ıntılc ctırrcsptı.ıdin-ü istıcyınuıc tır istıtlıicyınıtc dc-
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rivaıive was added to the above mixıure at once. The eventual mixture was refluxed,
and the reacıion was followed by TLc, Atıer retluxing tbr 2 hours the mixture was
precipitated, and the reaction was completed after 3 hours. The reaction mixture was
stand ovemight at the room temperature, then was filtered. The residue was washed
with eıhanol and the solid material was dried at the room temperature.

Microbiology

Antibacterial and Antifungal Actlvity Test

Materia!

The following cram(+) ıınd Gram(-) bacteria werc used for antibacterial study:
Sıaphyloc,occus aureus N|CC 25923, Stızptococcus faecalis ATcc ı9433 , Myco-
bacterium tuberculosis H37 Rv , Escherichia coli ATCC 35?18 , Pseudorrouaİ or-
rugiııosa ATcc l0l45. The following yeı§t likc fungi were used for anıifungal acti-
vity: Candida albicans KICC l023l, Candida nopicalis ATCC l3803.

Inoculation suspensions

The microorganism suspcnsions used for inoculation were prepırerl aı l0^ clu/ml
concenıraıion by diluting of the fresh cultures at Mc. Farlan<l 0.5 clensiıy (l0'
Cfu/ml). lı was known ıhat there were 5x l0. Ctu/ml nıicroorganism in each well at-
ter inoculation.

Medium

Mucller Hinıon Broth (oxoid) liquid nutrient medium rvus usetl tbr diluıing of
microorganism suspcnsion and trvo f old-dilution of ı,he compounds. sıbourıud liqu-
id medium (Oxoid) was uscd for yeası like fungi tbr ıhe same purpose.,

Equipment

Fulconi microplaıcs which have 96 wells were usecl 1br microdiluıion nıcthoci.
Brinkınunn ıransl'erpeıtc was used tbr ıwo tblcl-<]ilution oI' coınptıtıııds in the

we lls.

Method

Microcliluıitın ıııcıhtıd u,ıs cnıploycti iiır ınıilıacıcrial ııııtl ınıiiiıngal ıctiviıy
tcsır'. Thc ctıınPtıund sYıııhcsizt'd ıntl ıhc sııntliırıs anıpiciIlin ırilıydratc, cipr,,ıl,ıxıı_
cin ıtnd l'lucanıztılc wcrc dissolvctl in DMSo ıt l()(X)lıg/nıl conccnı rulitıı.ı ıı ılıc bc-
ginnig.
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The soluıion of each compounds at 500, 250,....3.g pglml were prepared in ıheweııs by diluıing wiıh ıhe mediums. suspension of ıhe ,ic.oorganisms at tOcfu/mlconcentration were inocuıated ıo ıhe two fold-diluted solutio-n 
"f 'h. 

.;p;;;;,consequenıly ıhe microorganism concenıraıion in each well wa; approximaıely5x l04 Ctu/ml, DMSo-microorganisms mixıure, 
't.lrr" 

microorganisms, and pu-re media were used as control wells.

Microplaıes were, ıhan, covercd and incubaıe«i at 36.C for 2448hounı. Wet coı-ton-wool was placed in the incubation chamber, because it should be kepı suıfici-enıly to avoid evaporuıion. After ıhis period of ıimc,eurıru,ion or ın. *.ıı., *u, |.r-formed, The concentration of the compounds ı" ii. *.ıı, where no growıh was se-en were assesed as the minimum inhibitory concenıration (MlC,1 of ıİe compounds.There.was no inhibitory acıiviıy in ıhe welıs 
"o""ı","g only DMSo. The microbialgrowıh occured, and ıhe medium were noı conırminrĞd during the ıesıs. The MIcvalues ofalkyl and aryl subsıiıued [12-oxobenzoıİlrroİln_l-yllo..tyl]-3-semicarba-

zide derivaıives and ıhe conırols were given ru plrl)rnİİn trUl. l.

Antitubercutar Activİty Test} I
Mycobacıerium tuberculosis H37 Rv was obıained from Refik SaydamHıf2ısıhha Instituıc, Cenler tbr Diu_gnosis 

"lrrU.r.rİorl, Ankara. « Lowenstein Jen-§en ı> mgd jum was used. The medium rvas prcpured a, dire"ıed and divided into 5 mlportions in ıest ıubes. The compounds were jissolved in DMso and applied to themedium in doııble-cliluıion fushion. nıı ıııe ıuuc.s ı,ı i".ıining posiıion were coagu|a-ıed aı 85 oC lbr minutcs. Coagulıtion *u, ,.p"r,..| u[İrİ Z+hours periotl.
Blank DMso ıubes also used as rcfcrences, All ıhc tubes werc scaled with para-fi|m and incubııc.l at 37 oC lbr ıhrce *..ı., ,i ıt 

". 
ln,i or ıt i, p.rıoa MIC (minimuminhibitory concentratitrn) of each compound wus dcıcrminea.
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