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ABSTRACT

Several heterocyclic compounds show either anticancer or antimicrobial
activity, theintial goal of this study was directed towards combining some
of those heterocyclic moieties- that have either activity- together to test
whether the newly formed compounds will demonstrate both activity or
one activity will predominate over the other or both activity will deminish.
Thiswas accomplished via Scheme 1 and Scheme 2 where diazotization of
4-(benzothiazol-2-yl)phenylamine 1 followed by reacting thisfunctionalized
hydrazone with a variety of binucleophiles to give the key intermediates
that reacted with amino reagents viz. hydrazine, urea or thiourea to yield
some of the goal compounds (Scheme 1). Reacting compound 1 with carbo-
nyl or isothiocyanate reagents followed by cyclization of the given key
intermediates afforeded aset of novel target compounds (Scheme 2). These
final compunds were tested for in vitro antimicrobial and anticancer activ-
ity. Two compounds showed both antimicrobial and anticancer activity
while the other compounds were highly active either as antimicrobial only
or as anticancer only. © 2012 Trade Sciencelnc. - INDIA
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INTRODUCTION

It is worthy to mention that 4-(benzothiazol-2-
yl)phenylamine (1) showsanticancer activity viainduc-
tion of cytochrome enzyme (CYP1A1l), catalyzed
biotransformation of aminophenyl benzothiazoleto gen-
eratedectrophilicoedies, which covaently bindtoDNA,
exertingletha damageto sendtivetumor cellsinvitro
andinvivol*?, Itisa soimportant to mention that poly-
merase (topoisomerase or DNA gyraseenzyme) main
target for antimicrobia agentsplaysasignificant rolein

modulating cdlular sengtivity to DNA-targeting antican-
cer agents. When compared with normal human cells,
polymerase deficient cdlsderived were 3-10fold more
sensitivetotargeting anticancer agents. Cdlular and bio-
chemical evaluation strongly suggested that the higher
sengitivity of polymerase deficient cellsto these agents
wasduetotheinability of polymerasedeficient cellsto
help resumethe DNA replication process stopped by
the anticancer agentswhichintroduced DNA lesions.
Theseresultsindicated that polymerase could play an
important rolein determining the cellular sensitivity to
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thergpeutic agents Thefindingsnot only illuminatepoly-
meraseasapotential pharmacol ogicd target for devel-
oping new anticancer agents but a so provide new di-
rectionsfor improvingfuture chemotherapy regimende-
signi®9. The strategy of thiswork isof great interest,
whereahybrid of theanticancer agent compound 1 and
other nuclel havingantimicrobid activity aresynthesized
to disclose the activity of the resulting compounds
whether compoundshaving both anticancer and/ or an-
timicrobid, or both activity will bediminish. Thefollow-
ing pharmacophoresare used; pyrazolyl**2, pyrimi-
dinonyl and thiopyrimidinonyi ™34 thiazolidinonyl*>19,
cyclic imides®, ured® and finally triazolyl moi-
etieg2162223 duetotheir potential antimicrobid activity.

RESULTSAND DISCUSSION

Chemistry

The synthetic approaches utilized for the prepara
tion of thetarget compoundsaresummarizedin Scheme
land 2.

Scheme 1
Theinitial god of thisschemeisdirected towards

the synthesis of pyrazolo- and pyrimidinonyl phenyl
hydrazonobenzothiazoles. Thiswasachieved viacon-
densing the diazonium salt of compound 1 with some
active methylene-contai ning reagentse.g. malononitrile,
diethyl malonate and ethyl acetoacetateto give com-
pounds2, 3and 4 respectively. ExaminingtheH NMR
spectrum of compound 4 reveal ed the presence of the
two geometrica isomers[Z and E] nearly in equd per-
centagessncethegpex of thesgnad sof themethyl groups
and methylene group are forked i.e. there are two
COCH, and two COOC _H, sothereisno significant
steric effect between thetwo isomers.

Themain synthetic routeto compounds5, 6 and 7
isthe hydrazinolysisof compounds 2, 3, and 4 sequen-
tially using absol ute hydrazinein refluxing ethanol for
30 minand their structureswere confirmed aswas at-
tested by elemental analysesand spectral data. More-
over, condensation of compound 4 with either ureaor
thioureainthe presence of sodium ethoxidewasfound
to be a conventional path for the formation of
pyrimidinonyl phenyl hydrazonobenzothiazoleanditsthio
derivative8a,b. All the new compoundswere charac-
terized by mp, d ementa analysesand spectrd date (*H
NMR, IRand MS)

HoN

Scheme 1:
AN
A N
s M 1 - NaNO / HCI >_©— N S _ IS/>—®—N/ /
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H 2. cHcoona /(CHy) AB (20
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2)AB=CN

3) AB= COOC:Hs

4) A=COCHj,

B:C02C2H5
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NH,CZNH, / C;HsON Nph A= COCH: A, B'=COOCHs
4 B= COOC,H3s
A, B'= COOCH o
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S QOO
.
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H (6)

(8a&b)

Scheme 1

Scheme 2

Thisschemeisconcerned with the preparation of
thegoa compounds 14, 15a-c and 16. Thekey inter-
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mediate 9 was prepared in agood yield by condensing
ethyl isothiocyanatewith compound 1 in boiling meth-
ylenechloridein the presence of few dropsof TEA. To
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investigatethedructure-activity reaionship with respect
totherequired dua anticancer and antimicrobid activ-
ity, cyclization of this thiourea derivative 9 using
chloroacetic acid/ anhydrous sodium acetate in abso-
|ute ethanol to afford one of the desired compounds
13. Thestructure of compound 13 wasidentified on
thebasisof itsspectrd dataaswdl asitschemicd trans-
formation, where it is condensed with 4-
chlorobenza dehydeinglacid aceticacid andinthepres-
enceof anhydrous sodium acetatetoyield thearylidene
derivative 14. Furthermore, theintermediates 10a-c
represent aversatile building block for the synthes s of
new heterocyclesincorporating 2-arylthiazolidinone
nucleus, was synthesi zed by reacting compound 1 with
different aromati cd dehydesinrefluxing ethanol for three
hoursand may bethisdlightly long refluxing periodis
themain reason for theformation of the more thermo-
dynamically stable geometrical isomer of compound

= Fyl| Peper

10a-c and thiswasascertain fromtheH NMR of these
Schiff s basis!®? snceit showsonly onekind of N=CH
proton. Subsequent synthesisof compounds 15a-cwere
performed viareacting equimolar amounts of these
Schiff s basis with 2-mercaptoacetic acid in dry benzene
for 24 hours, 'H NM R spectraof thesetarget compounds
showed characteristic dd signal at 3.98-4.02 ppm for
the CH, of thethiazolidinonering dueto gem coupling of
the two protons of C-2 H at 6.65-6.84 ppm and the
disappearance of the methylene proton of the Schiff‘s
basis. Meanwhiletreatment of compound 1 with ethyl
chloroacetate/ potassium carbonatein absol ute ethanol
andfew dropsof glacid aceticacid for threehourspro-
vided the parent ester 11 which upon hydrazinolysisus-
ing hydrazi nein absol uteethanol gavethenewly formed
hydrazide 12 that wascydlized usng ethyl isothiocyanate
adopting thesame conditionsasthat used in synthesizing
compound 9 to provide compound 16.

Scheme 2
- 1
1) CaHaNCS/ TEA ©: >_<D_NHCSWCZHS
1- CICH,COOC,Hs/ K,CO5
ArCHO
2-NoH, CICH,COOH/ CH;COONa
s s { 0
QL O wencor QLD Lo
i ; L0
(11-12) (10a-c) N
(ll ) R= OC;3Hs (13)
(12) R= NHNH,
C,HsNCS/ TEA HSCH.COOH 4-CIPhCHOK,CO3
2

(16)

»~ |
T

(15a-c)

O Q-0 L0

(14)

Ar= Ph(a), 4-CIPh(b), 4-NO, Ph(c)
Scheme 2

Antimicrobial

Severa target compoundswere explored to evalu-
ateantimicrobia activity by assessment of theminimum
inhibitory concentrations (M1Cs) of these compounds
against different microbial isolates by agar-dilution

method (Heuritt and Vincent, 1999). MIC wasdefined
asthelowest concentration of thetest compound that
yielded no visiblegrowth on the plate. Thetest organ-
ismsincluded gram-positive bacteria(Saph. aureus
and B. subtilis), gram-negative bacteria (E. coli and
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Ps. aeruginosa) and fungi (C. albicans). The organ-
isms were grown overnight in brain-heart infusion
(MHA) broth (Oxoid, England) at 37 °C. Serial dilu-
tionsweredoneto thestock solution (2ug/mL) for each
compound inMHA agar to obtain different concentra-
tionsranging from 25t0 400 pug/mL). The plates were
inculated with approximately 10* organisms spot, and
thenincubated at 37°C for 18 hours.

Regarding Ps.aeruginosa, compound 14 was
shownto behighly effectivewhile 15awas moderetein
action. Concerning Saph. Aureus, compound 14 was
themost effective. Referring to E. coli, compound 14
wasthe only compound with ahigh activity against E.
coli. B.subtiliswasfound to be highly sensitive 7, 14
and 16. Concerning C.albicans, compounds 8b and
16 revealed agood activity. (TABLE 1)

TABLE 1: Theminimuminhibitory concentrations(M | C) of
someof thetarget compounds

Ps. S. E. B. C.
aeruginosa aureus coli subtilis albicans

Compound

Ciprofloxacin <1250 <1250 <12.50 <1250 >400
Fluconazole >400 >400 >400 >400 <125
5 >400 >400 >400 >400 >400
6 >400 <400 >400 <200 <400
7 >400 >400 >400 >400 >400
8b >400 >400 >400 >400 <200
13 <400 <400 <400 <400 <400
14 <50 <200 <100 <200 >400
15a <400 <400 <400 <400 >400
15b >400 >400 >400 >400 >400
15c >400 >400 >400 >400 >400
16 >400 >400 >400 <100 <200
Anticancer

Compounds 5,6, 7,8b, 13, 14,15a and 16 were
tested for their cytotoxic activity using Dox (doxorubi-
cin dihydrochloride) as a reference drug and using
sul phorhodamine B (SRB) assay provided arapid and
sensitivemethod for measuring the drug induced cyto-
toxicity in attached breast cancer cell line (MCF-7)
culturesin 96-well (10*cells/ well) microtiter plates.
Different concentrations of thetested compounds (0,
1, 2.5, 5 and 10 pg/mL DMSO) were assessed in
triplatewellsfor eachindividual doseandthelC, for
each compound wasrecorded where IC, isthe dose
which reduces survival to 50 %. SRB bindsto protein
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basicaminoacidresduesin TCA fixed cellsto provide
asendtiveindex of cellular protein content. At theend
of thestaining period, SRB wasremoved and cultures
were quickly rinsed with 1 % acetic acid to remove
unbounded dye. Bounded dyewas sol ubilised with 10
mM unbuffered TrisbasepH 10.5. Theoptica density
of the solubilised dye measured inan ELISA reader, is
directly proportiond tothesurvivingfractionof thecdl.
The present study demonstrated that compounds 13,
14, 15aand 16 exerted anticancer activity with IC_
4.9 pug/mL, 8.72 pg/mL, 7.38 pg/mL and 7.52 pg/mL
respectively. Therest of thetested compounds showed
noactivityatall.

EXPERIMENTAL

Chemistry

Melting pointswere determined in capillary tubes
using Griffin apparatusand are uncorrected. Chemica
analyseswerecarried out at theMicroanaytical Cen-
ter, Cairo University, Giza, Egypt. Infrared spectrawere
measured on a Schimadzu IR 435 spectrometer. Pro-
ton magneti c resonances (*H NMR) were measured at
300 MHz on Varian Gemini spectrophotometer using
tetramethylsilaneasinterna standard (chemical shifts
arereported in & ppm). Mass spectra were obtained
on Hewl ett Packard 5988 spectrometer.

Compound 1,2 and 3 were prepared according to
reported procedure?’4
(ZE) Ethyl-2-[4-(Benzothiazol-2-yl)phenyl
hydrazono]-3-oxo-butyrate (4)

Toanice-cold solution of 1 (2.26g,0.01 mol) in
hydrochloricacid (2.5 mL) and distilled water (5mL),
asolution of sodium nitrite (0.90g, 0.013mol) indis-
tilled water (5mL) was added portionwise, Then this
solution was added portionwiseto awell-stirred ice-
cold solution of ethyl acetoacetate (1.30g, 0.01moal) in
aqueous ethanol (10 mL, 50%) containing sodium ac-
etate (0.82g, 0.011moal). After completion of addition,
thereaction mixturewaskeptinicefor 2 hthenfiltered.
Theproduct wasdried and crystallized from ethanol to
give 2.97 g of compound 4 (75%); m.p. 137-141°C;
IR (KBr): 3250 (NH), 2987-2927 (CHaliphatic),
1693, 1656 (C=0) cm?; *H NMR (300 MHz,
DMSO-d,): 61.19 (t, 3H, CH,CH,), 4.00 (s, 3H,

Au Tudian Yournal



OCAIJ, 8(9) 2012

Mohamd A.Abd El-Gawad et al.

353

CH,), 4.13(q, 2H, CH,CH,) 4.32 (s, 1H, NH, D,O
exchangeable) and 6.86-8.07 (m, 8H, ArH) ppm;
EIMS: m/z 367 (M*) (68%) and (224) (100%).Anal.
Calcdfor C H,N,O,S.C,62.11; H, 4.66; N, 11.44.
Found; C, 62.50; H, 4.44; N, 11.35 %.
4-[4-(Benzothiazol-2-yl)phenylhydrazono]-4H-
pyrazole-3,5-diamine (5), 4-[4-(Benzothiazol-2-
yl)phenylhydrazono]pyrazolidine-3,5-dione(6) and
4-[4-(Benzothiazol-2-yl)phenylhydrazono]-5-me-
thyl-2,4-dihydropyrazol-3-one(7)

General method

A mixtureof either 2, 3or 4(0.01mol) and hydra-
Zine hydrate (99%) (0.011mol) in ethanol (20 mL) was
refluxed for 0.5 h. The reaction mixture was evapo-
rated, the residue was washed with water, dried and
crystdlized fromthesuitable solvent.
4-[4-(Benzothiazol-2-yl)phenylhydrazono]-4H-
pyrazole-3,5-diamine(5)

Yidd82% (DMF); m.p. >300°C; IR (KBr): 3520-
3000 (NH,, NH) and 1600-1580 (C=N)cm™; 'H
NMR (DMSO-d,): 6 6.03 (s, 2 H, NH,, D,O ex-
changeable), 6.54 (s, 2H, NH,, D, O exchangeable),
7.45-8.10 (m, 8H, Ar-H) and 10.90 (s, 1H, HN-N=C,
D,O exchangeable) ppm; EIMS: m/z 335 (M*)
(100%).Anal. Cacdfor C H,.N.S: C,57.30H, 3.91;
N, 29.23. Found; C, 57.59; H, 4.12; N, 29.12 %.
4-[4-(Benzothiazol-2-yl)phenyl
hydrazono]pyrazolidine-3,5-dione(6)

Yied60% (DMFMeOH), m.p.>300°C; IR (KBr):
3441 (NH), 3060 (CH aromatic) and 1720 (C=0O) cmr
%'HNMR (300MHz, DMSO-d,): 57.43-8.13(m, 8H,
ArH), 10.00-10.10 (brs, 1H, NH, D,O exchangeable),
12.00-12.10 (brs, 1H, NH, D,O exchangeable) and
13.20-13.35 (brs, 1H, NH-N=C, D,O exchangeable)
ppm; EIMS: m/z 337 (M*) (7%) and (226) (100%).
Anal. Cacd for C H N.O,S: C, 56.96 H, 3.29;
N,20.76. Found C, 57.22; H, 3.22; N, 20.46 %.
4-[4-(Benzothiazol-2-yl)phenylhydr azono]-5-me-
thyl-2,4-dihydropyrazol-3-one(7)

Yield 70% (EtOH); m.p. 278-280 °C; IR (KBr):
3398 (NH), 2887-2815 (CH aliphatic) and 1666
(C=0) cm*; tHNMR (300 MHz, DM SO-d6): 3
1.73(s, 3H, CH,) 6.65(s, 1 H, NH of pyrazolone, D,O
exchangeable), 7.27-8.07 (m, 8H,Ar-H) and 11.59(s,
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1H, HN-N=C, D,O exchangeable) ppm; EIMS: m/z
335 (M*) (100%). Anal.Calcd for C ,H,,N.OS: C,
60.88 H, 3.91; N, 20.88. Found; C, 61.11; H, 4.21,
N, 20.73 %.
5-[4-(Benzothiazol-2-yl)phenylhydrazono] pyrimi-
dine-2,4,6-trione (8a) and 5-[4-(Benzothiazol-2-
yl)phenylhydrazono]-2-thioxo-dihydr opyrimidine-
4,6-dione(8b)

General method

To an ethanolic solution of sodium ethoxide (0.01
mol) [sodium (0.23g) and absoluteethanol (5mL)], com-
pound 3 (3.97 g,0.01 mol) was added followed by hot
solution of either dry ureaor dry thiourea (0.01mol) in
ethanol (30mL ). Thereaction mixturewas heated un-
der reflux for 7 hinan oil-bath at 110°C, cooled then
treated with hot water (10mL) and hydrochloric acid
till acidic to litmus paper. The resulting solid wasfil-
tered, washed with water, dried and crystallized from
dioxan/EtOH.
5-[4-(Benzothiazol-2-yl)phenyl hydrazono] pyrimi-
dine-2,4,6-trione(8a)

Yield 55%; m.p. >300°C; IR (KBr): 3423 (NH),
3082 (CH aromatic) and 1703,1695 (C=0) cm*; H
NMR (300MHz, DMSO-d,): § 7.44-8.16 (m, 8H,
ArH),11.90-12.00 (brs, 3H, NH and /or OH, D,O ex-
changeable) ppm; EIM S m/z 365 (M*) (74%) and (55)
(100%). And. Cdcd for C _H, N.O,S.C, 55.88 H,
3.03; N, 19.17. Found; C, 55.79; H, 3.05; N, 19.27%.
5-[4-(Benzothiazol-2-yl)phenyl hydrazono]-2-
thioxo-dihydropyrimidine-4,6-dione(8b)

Yield 63%; m.p. >300°C; IR (KBr): 3423 (NH),
3082 (CH aromatic) and 1710,1690 (C=0) cm; H
NMR (300MHz, DMSO-d,): 57.44-8.16 (m, 8H,ArH),
12.70-12.80 (brs, 3H, NH, OH and/or SH, D,O ex-
changeable) ppm; EIMS: m/z 381 (M*) (12.7%) and
(55) (100%).Anal. Caledfor C ,H,,N.O,S: C,53.53;
H,2.91;N, 18.36. Found; C,53.70; H,2.81; N, 18.26%.
1-[4-(Benzothiazol-2-yl)phenyl]-3-ethylthiour ea (9)
and 5-[4-(Benzothiazol-2-yl)phenylamino-methyl]-
4-ethyl-4H-[1,2,4]triazole-3-thiol (16)

General method

A mixture of lor 12 (0.01 mol), ethyl
isothiocyanate (0.879,0.01mol) and few drops of
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triethylaminein methylene chloride (30 mL) wasre-
fluxed for 24h for compound 9 and 48h for compound
16, evaporated under reduced pressure and theresi-
duecrystallized from ethanol.

1-[4-(Benzothiazol-2-yl)phenyl]-3-ethylthiour ea (9)

Yield 70%; m.p. 191-193 °C; IR (KBr): 3361
(NH) cm™;*H NMR (300MHz, DMSO-d,):5 1.14 (4,
3H, CH,CH,), 3.54(q, 2H, CH,CH,), 7.41-8.10 (m,
8H,ArH), 8.13 (s, 1H, NH, D,O exchangeable) and
9.75(s, 1H, NH, D, O exchangeable) ppm; EIMS: m/
z 313 (M*) (22.9%) and (279) (100%). Anal. Calcd
for C H, NS, C, 61.31; H, 4.82;N, 13.41. Found,
C, 61.22; H, 4.48; N, 13.33%.
5-[4-(Benzothiazol-2-yl)phenylamino-methyl]-4-
ethyl-4H-[1,2,4]triazole-3-thiol (16)

Yield 60 %; m.p. 237-239 °C; IR (KBr): 3421-
3334 (NH), and 2896 (CH aliphatic) cm™;*H NMR
(300MHz, DMSO-d,): & 1.22(t, 3H, CH,CH,),
4.03(q, 2H, CH,CH,), 4.50(d, 2H, CH,) 7.35(s, 1H,
NH, D,O exchangeable), 6.79-8.04 (m, 8H, ArH)
and 13.60(s, 1H, SH, D,Oexchangeabl€) ppm; EIMS,
m/z 367(M*) (100%). Anal. Calcd for C H,_N.S.:
C, 58.83; H, 4.66; N, 19.06. Found; C,58.70;
H,4.80; N, 18.66%.

2-[4-(Arylidenamino)phenyl]benzothiazole (10a-c)
General method

Toasolution of 1 (2.26 g, 0.01 mol) in absolute
ethanol (30 mL) and glacia acetic acid (0.5mL), the
appropriate aromatic a dehyde (0.011 mol) wasadded
and the mixturewasrefluxed for 3h. Thereaction mix-
turewas evaporated under reduced pressure, and the
resduewascrystalized.

(10a-c): IR (KBr): 3400-3200 (N=CH) and 1520-
1500(C=N of azomethine) cm*
(4-Benzothiazol-2-yl-phenyl)benzylideneamine
(10a)

Yield 65% (EtOH); m.p. 110-112 °C; *H NMR
(300MHz,DMSO-d,): 6 7.42-8.16 (m, 13H,ArH) and
8.71(s, 1H, N=CH) ppm; EIMS: m/z 314 (M™*)
(100%0); Andl. Cacdfor C, H,,N_S: C,76.40; H, 4.49;
N, 8.91. Found; C, 76.19; H, 4.54; N, 8.61 %.
(4-Benzothiazol-2-yl-phenyl)-4-chlor obenzyli
deneamine (10b)

Yield 69% (EtOH): m.p. 125-127 °C; *H NMR
@Wu'c CHEMISTRY —

(300MHz, DMSO-d,): 5 7.44-8.16(m, 12H, ArH) and
8.73 (s, 1H, N=CH) ppm; EIMS: m/z 348 (M*)
(100%). Anal. Calcd for C, H,,CIN,S:C, 68.86 ; H,
3.76; N, 8.03. Found; C, 68.90; H, 4.30; N, 8.13 %.
(4-Benzothiazol-2-yl-phenyl)-4-nitro-
benzylideneamine (10c)

Yield 82% (DMK Toluene); m.p. 240-242°C; 'H
NMR (300MHz, DMSO-d)): 6 7.47-8.41(m, 12H,
ArH) and 8.91(s, 1H, N=CH) ppm; EIMS: m/z 359
(M*) (100%). Anal. Cdcd for C,H ,N.O.S: C,
66.84; H, 3.65; N, 11.69. Found; C, 66.91; H, 4.10;
N, 11.59 %.

Ethyl 2-[4-(Benzothiazol-2-yl)phenylamino]acetate
(11)

A well-stirred mixture of 1 (2.26g, 0.01 mal), an-
hydrous potassium carbonate (1.38g, 0.01 mol) and
ethyl chloroacetate (1.22g, 0.01 mol) in dry acetone
(100 mL) wasrefluxed for 24 h, filtered while hot and
evaporated under reduced pressure. Theresiduewas
washed withwater, filtered dried and crystal lized from
acetoneto give2.5g of 11 (80%); m.p. 78-80°C; IR
(KBr): 3378(NH), 2981-2903 (CH diphatic) and 1728
(C=0) cm™*;'H NMR (300MHz,DMSO-d,): 6 1.27
(t, 3H, CH,CH,), 3.50 (s, 2H, COCH,), 4.29(q, 2H,
CH,CH,), 7.36-8.07 (m, 8H,ArH) and 11.66 (s, 1H,
NH, D,O exchangeable) ppm; EIMS: m/z 312 (M*)
(33.4%) and (239)(100%). Anal. Calcd for
CH,N.,O,S:C,65.36; H, 5.16; N, 8.97. Found;
C,65.37; H,4.96; N, 8.98%.
2-[4-(Benzothiazol-2-yl)phenylamino]acetic acid
hydrazide(12)

Awsdl-gtirred mixtureof 11 (3.13g, 0.01mol) and
hydrazine hydrate (99%0)(0.011 mol) in absol ute etha-
nol (20 mL) was heated under reflux for 6h then cooled
andfiltered. Thesolid wascrystdllized from ethanol to
give2.73 gof 12 (85%); m.p. 114-116 °C; IR (KBr):
3350 (NH,), 3291(NH), and 1661(C=0) cm™; 'H
NMR (300MHz,DMSO-d,):6 3.64 (s, 2H, COCH,),
3.79 (s, 2H, NH,, D,O exchangeabl€e) and 6.95-8.03
(m, 8H, ArH) and 11.00 (1H, NH, D,O exchange-
able) ppm; EIMS: m/z 298 (M*) (19.56%) and
(226)(100%). And.Calcd for C H, ,N,OS: C, 60.38;
H, 4.73; N, 18.78. Found; C,60.45; H,4.59;
N,18.80%.
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2-[(ZE)4-(Benzothiazol-2-yl)phenylimino]-3-
ethylthiazolidin-4-one(13)

A mixtureof 9(3.13g, 0.01moal), chloroacetic acid
(0.95g,0.01moal) and anhydrous sodium acetate (0.82g,
0.01mol) in absol ute ethanol (30mL) wasrefluxed for
20h, filtered while hot and thefiltrate was concentrated
under reduced pressure. Theres duewashed with etha
nol, dried and crystallize from aqueousacetic acid to
give2.45g of 13 (70%); m.p. 291-293°C; IR (KBr):
2989-2876 (CH aliphatic), and 1727 (C=0) cm™;*H
NMR (300MHz,DMSO-d,): 6 1.20 (t, 3H, CH,CH,),
3.78(q, 2H, CH,CH,), 3.90-4.06 (dd, 2H, CH,,
C5H), and 7.12-8.14 (m, 8H, ArH) ppm; EIMS: m/z
353(M™*) (24.3%) and (57) (100%). Anal. Calcd for
CH.N.OS;: C, 61.16; H, 4.28; N, 11.89. Found,
C,61.30; H,4.20; N, 11.51%.
(RS)-3-[4-(Benzothiazol-2-yl)phenyl]-2-
(un)substitutedphenylthiazolidin-4-one (15a-c)

General method

A mixtureof equimolar amountsof 10a,10b or 10c
(0.01mol) and mercaptoacetic acid (0.92 g,0.01 mol)
in dry benzene (100 mL) wasrefluxed for 24h using
water separator untill collection of 0.20 mL water then
the reaction mixture was evaporated under reduced
pressure and theresidue was crystallized from the ap-
propriate solvent.

(15a-c): IR (KBr): 3000-2900 (CH diphatic) and
1700-1680 (C=0) cm™™.
3-(4-Benzothiazal-2-yl-phenyl)-2-phenylthiazolidin-
4-one(15a)

Yield 65% (aceticacid); m.p. 185-187°C; 'H NMR
(300MHz,DMSO-d,): 6 3.95-4.09 (dd, 2H,CH,, C5H),
6.65(s, 1H, C*2H) and 7.22-8.12 (m, 13H, ArH) ppm;
EIMS: m/z 388(M*) (24.3%) and (91)(100%); Anal.
Calcd for C,H,N,OS,: C, 68.0L; H, 4.15; N, 7.21.
Found; C, 68.40; H, 4.43; N, 7.27 %.
3-(4-Benzothiazol-2-yl-phenyl)-2-(4-
cholor ophenyl)thiazolidin-4-one(15b)

Yield 65% (dioxan/ EtOH); m.p. 220-222 °C; *H
NMR (300MHz,DMSO-d)): 6 3.90-4.13(dd, 2H,CH,,
C5 H), 6.69(s, 1H, C*2 H) and 7.34-8.15(m, 12H,
ArH) ppm; EIMS: m/z 422(M*) (52.57%) and
(256)(100%); Anal. Calcd for C,H,.CIN,OS,: C,

22" 15

62.47,H,3.57; N, 6.62. Found; C, 62.69; H, 3.75; N,
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6.52 %.

3-(4-Benzothiazol-2-yl-phenyl)-2-(4-nitro
phenyl)thiazolidin-4-one(15c)

Yield 55% (dioxan/ EtOH); m.p. 219-221°C; H
NMR (300MHz, DMSO-d,): 6 3.94-4.13(dd, 2H,CH,,
C5H), 6.84 (s, 1H,C*2 H) and 7.59-8.16 (m, 12H,
ArH) ppm; EIMS: m/z433(M*)(84.56%) and (256)
(100%y); Anal. Calcd for C_H. N.O.S: C,60.95; H,

22° 15 37372

3.49; N, 9.69. Found; C, 60.93; H, 3.19; N, 9.55 %.

2-[(ZE)-4-(Benzothiazol-2-yl)phenylimino]-5-[ 1-(4-
chlorophenyl)meth(ZE)yliding]-3-ethyl thiazolidin-
4-one(14)

A mixture of 13 (3.53g,0.01mol), 4-
chlorobenzal dehyde (1.40 g,0.01mol) and sodium ac-
etate (0.829,0.01mol) inglacial aceticacid (30 mL)
wererefluxed for 8h, filtered while hot and thefiltrate
was concentrated under reduced pressure. Theformed
preci pitate wasfiltered, washed with ethanol, dried and
crystallized from ethanol to give 2.82 g of 14 (60%);
m.p. >300 °C; IR (KBr): 2972-2916 (CH aliphatic),
and 1727 (C=0) cm*; *H NMR (300MHz,DM SO-
d,): 61.20 (t, 3H, CH,CH,), 3.79(q, 2H, CH,CH,),
7.13-8.15 (m, 12H, ArH) and 8.65 (s, 1H, C=CH)
ppm; EIMS: m/z 475(M*) (19.25%) and (52)(100%).
Anal. Calcd for C,H,,CIN,OS;: C, 63.08; H, 3.81,
N, 8.83. Found; C,62.70; H,4.20; N, 8.42%.

CONCLUSION

Concerningtheantimicrobid activity; compounds
7, 8b, 14 and 16 showed antimicrobial activity ranging
from moderateto high activity. It isworth to mention
that the presence of two atoms- spacer in between the
benzothiazol e moiety and the other pharmacophore
improvestheantifungal activity over the antibacteria
e.g. compounds 8b and 16 whilethe presence of only
one atom spacer with a hydrophobic part e.g. com-
pound 14increasesgreetly theantibacterid activity over
theantifungal. M oreover when thereisno spacer there
isno antimicrobiad activity e.g. compound 15a.

Regarding anticancer activity, joining 2-(4-
aminophenyl)benzothiazole (1) with pyrazolyl,
pyrimidinonyl or thiopyrimidinonyl through atwo nitro-
gen atoms spacer diminishesthecytotoxicactivity e.g.
compounds5, 6, 7 and 8b. Replacing one of thetwo
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nitrogen atoms spacer with amethylene group (CH,)
gavecompound 16 with IC_ 7.52 ug/mL (moderate
anticancer activity). It isworth mentioning that using
only onenitrogen atom spacer increasesthe anticancer
activity e.g. compounds 13 and 14. Compound 13
showed ahigh anticancer activity ascompared to the
referencedrug IC,, values4.90 and 2.97 ug/mL, re-
gpectively. Ontheother hand, compound 14 reveded
thelowest reactivity dueto the presence of the phenyl
group (inthesame planewith therest of the compound)
which increases both the bulkiness and the hydropho-
bicity of thecompound. For compound 15 which have
no spacer in between the benzothiazole moi ety and the
antimicrobial pharmacophoreaswell ashaving aphe-
nyl group, it showed abetter activity than compound
14 sincethe phenyl groupisnotinthesameplaneof the
compound asitiscarried by chira carbonatom so it
may be above or below and not coplaner with therest
of thecompound, soit only increasesthe hydrophobic-
ity but not thebulkiness. Sothisispotentidly explaining
the observation that 15 has better cytotoxicity com-
pared to compound 14. Finaly compounds 14 and 16
accomlished themainwork objectivewherethey show
both antimicrobia and anticancer activity.
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