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ABSTRACT KEYWORDS
A series of chalcones (3a-c) was synthesized and cyclocondensed with Antitumor activity;
hydrazine hydrate, hydroxylamine, urea and thiourea to afford novel Chalcones;
pyrazoline (4a-c), (5a-c), isoxazoline (6), dihyrdopyrimidinone (7a, b) and Indole derivatives;
dihyrdopyrimidinethione (8a, b) derivativesrespectively. In addition, anew Pyrazoline;
barbiturate (9) and thiobarbiturate (10) derivatives were synthesized by Synthesis.

reaction of chalcone derivatives with barbituric and thiobarbituric acid.
Also, the novel pyrazolyl chalcone (13) was synthesized, reacted with
hydrazine hydrate in ethanol and acetic acid respectively, to afford new
pyrazoline derivative (14) and its N-acetyl derivative (15). Twelve of the
synthesized derivatives were selected by NCI to be evaluated for their
antitumor activity by in-vitro disease-oriented human cells screening panel
assay. All the tested compounds exhibited a broad spectrum of antitumor
activity especially against renal cancer UO-31. Compound (5¢) isconsidered
to be the most active member identified in this study with abroad spectrum
of activity against most cell lines.  © 2014 Trade SciencelInc. - INDIA

INTRODUCTION

Cancer isadisease of striking significanceinthe
world today. Itisthe second leading cause of deathin
theworld after cardiovascular diseasesand it is sup-
posed to becomethe primary cause of death withinthe
coming years¥. Theidentification of novel structures
that can be potentialy useful indesigning new, potent,
selective and | esstoxic anticancer agentsisstill amgor
challengeto medicinal chemistry researchers. Many
clinically successful anticancer drugsare either natural
products or have been devel oped from naturally oc-
curring lead compounds, such astaxol, topotecan and

irinotecan®®. Beside the compounds previously men-
tioned, chal cones congtitute animportant group of natu-
ral productsand serveasprecursorsfor the synthesis
of different dassesof flavonoidsandisoflavonoids, which
areabundant in edible plantg*l. Chalcone derivatives
arevery versatileasphysiologicaly active compounds
and substratesfor the eva uation of variousorganic syn-
theses. Natural and synthetic chal cones have shown
broad spectrum of biological activities such ascyto-
toxid®, antimaarid(®, antileishmanial, anti-inflamma
tory!®, anti-HIV®, antifunga*® and astyrosinekinase
inhibitors. Recent devel opment of anticancer agents
involvestructurd modification of chal conestoimprove
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their bioavailability and to study theroleof varioussub-
stituent on aryl or heteroaryl rings*2.

Chal coneswererecognized to have synthetic utility
inthepreparation of pharmacol ogicaly interesting het-
erocyclic systemslikepyrazolinederivativeswhichare
atracting interest of many researchers, becauseof their
bioactivity such as antimicrobial™, anti-amoebic\,
antinociceptive™™, anticancer*® and anti-inflamma-
tory™™. As a consequence, a large number of 2-
pyrazolines have been described inthechemical litera
ture, using different synthetic methodsfor their prepa-
ration. Anespecialy popular procedureisbased onthe
resction of o, f-unsaturated aldehydes and ketones with
hydrazines.

Also, Pyrimidinenucleusisapharmacophoric scaf-
fold that could be synthesized from o, 3 unsaturated
ketones and represents a class of heterocyclic com-
poundswith awide range of biologica applications.
Many of them arewidely used asanticonvul sant!*®and
anagesid*¥, Some compounds containing pyrimidine
moi ety were reported to possess antitumor activities
and many classesof chemotherapeutic agentscontain-
ingpyrimidinenucleusareinclinica use.

Asapart of our ongoing studiesamingto develop-
ing new chal cone anal ouges as anticancer agents, we
wereinterestedinand ogsinwhichaphenyl ring of chal-
coneisreplaced by anindole nucleus. 3-Substituted
indoleisoneof the ‘privileged medicinal scaffold’ found
inmany biologicaly activecompounds, especidly with
anticancer and anti-tumourt?, Besidesbeing biologi-
cally active, they areal so used extensively as synthons
inorganic synthesisthat possessesapotentially reac-
tivesitefor avariety of chemical reactions.

Encouraged by these observationsand dsoin con-
tinuation of our search for potent anticancer agentg?
targeting the devel opment of new cha coneanalouges
as anticancer agents, we underwent the synthesis of
substituted 1-indolyl-3-phenyl propenones and their
conversion to other heterocycles like pyrazoline
isoxazolineand dihydropyrimidinederivatives. Also, the
synthesisof somepyrazolinederivativesderived from
chalcone of p-hydroxyacetophenonewas carried out
to get some new biodynamic compounds, which may
be used as potent anticancer agents. Thein vitro anti-
tumor activity of thenewly synthes zed compoundswas
evaluated according to the current one-dose protocol

@Wu'c CHEMISTRY co—

of the National Cancer Institute (NCI) in vitro dis-
ease-oriented human cell sscreening panel assay.

EXPERIMENTAL

Chemistry

Meélting points are uncorrected and determined in
one end open capillary tubesusing Gallen Kamp melt-
ing point apparatus MFB-595-010M (Gallen Kamp,
London, England). Microanalysiswas carried out at
Micro-andytica Unit, Faculty of Science, Cairo Uni-
vergty andtheregiond center for microbiol ogy and bio-
technology, Al-Azhar University. Analysesindicated
werewithin+ 0.4 % of'the theoretical values. Infrared
Spectrawere recorded on Schimadzu FT-IR 8400S
spectrophotometer (Shimadzu, Kyoto, Japan) and ex-
pressed in wave number (cm't) using potassium bro-
mide discs. The NMR spectra were recorded on a
Varian Gemini 200 MHz and Varian Mercury V X-300
NMR spectrometer. *H NMR spectrawererun at 300
MHz and *C NMR spectrawererun at 100.40 MHz
indimethylsulfoxide(DMSO-d,). Chemical shiftswere
guoted in 6 and were related to that of the solvents.
M ass spectrawere recorded using Hewlett Packard
Varian (Varian, Polo, USA) and Shimadzu Gas Chro-
matograph Mass spectrometer-QP 1000 EX
(Shimadzu, Kyoto, Japan). TLC wascarried out using
Art.DC-Plagtikfolien, Kieselgel 60 F254 sheets(Merck,
Darmstadt, Germany). Thedevel oping solventswere
benzene/acetone (4:1) and the spotswerevisudized at
366, 254 nm by UV Vilber Lourmat 77202 (Vilber,
Marne La Vallee, France). Compounds (3a)i,
(3b),(3c)4, (11) and (12)%! were obtained according
to thereported procedures.

General procedurefor thesynthesisof (4a-c)

A mixtureof chacone(3a-c) (0.001moal) and 99%
hydrazinehydrate (0.1 mL, 0.002moal) inethanol (5mL)
wasrefluxed for 5 h. Thereaction mixturewas poured
onto ice-water (10 mL). The formed precipitate was
filtered, washed with water, dried and crystalized from
ethanal.

4-[5-(1H-Indol-3-yl)-4,5-dihydr o-1H-pyr azol -3-
yl]phenol (4a)

Yield: 37 % ; m.p. 290-291 °C; IR v__/cm'™:

Au Tudian Yournal



OCAIJ, 10(8) 2014

Hanan H.Kadry et al.

297

3510.00(0H), 3394.72, 3217.27 (NH), 3059.10 (CH
aromatic), 2989.23 (CH diphatic); 'H NMR (DM SO-
d,) 6 ppm: 2.876 (dd,1H, J=8.2, 3.6 Hz, pyrazoline
H-4), 3.416 (dd,1H, J=8.6, 3.6 Hz pyrazoline H-4),
4.365 (t, 1H, J=3.8 Hz pyrazolineH-5), 7.037-7.173
(m, 3H, indoleH-5, H-6 and H-7), 7.439(d, 2H, J=7.6
Hz,H-3,H-50f 4-OH CH,), 7.779 (br s, 1H, indole
H-4), 7.856 (d, 2H, J=7.8 Hz, H-2 and H-6 of 4-OH
C.H,),8.212 (s, 1H, indole H-2), 8.248 (s, 1H, OH,
exch. D,0), 11.185(s, 1H, NH of indole, exch. D,0),
11.576 (s, 1H, NH of pyrazole, exch.D,0); And. Cdcd
for C,H,N,O(277.30): C, 73.63; H, 5.45; N, 15.15.
Found: C, 74.01; H, 4.99; N, 15.32.

3-[3-(4-Chlor ophenyl)-4, 5-dihydr o-1H-pyrazol-5-
yl]-1H-indole (4b)

Yield: 21%; m.p. 240-241 °C; IR v__/cm™:
3394.72, 3217.27 (NH), 3059.10 (CH aromatic),
2967.22 (CH diphatic); 'H NMR (DM SO-d,) 6 ppm
:3.621(dd,1H, J=8.5, 3.9 Hz, pyrazolineH-4), 3.782
(dd, 1H, J=8.2,4.0 Hz, pyrazoline H-4), 5.921(t, 1H,
J= 4.5 Hz pyrazoline H-5), 7.096-7.186 (m, 3H, in-
dole H-5, H-6 and H-7), 7.435 (d, 2H, J=7.8 Hz, H-
3,H-50f 4-CI CH,), 7.785 (br s, 1H, indole H-4),
7.853(d, 2H, J=7.8Hz, H-2,H-6 of 4-CI CH,),8.201
(s,1H,indoleH-2), 11.190 (s, 1H, NH of indole, exch.
D,0), 11.580(s, 1H, NH of pyrazole, exch.D,0O); Andl.
Calcdfor CH,,CIN,(295.50): C,69.03; H, 4.77;, N,
14.21. Found: C, 69.38; H, 4.41; N, 14.46.

3-[3-(4-Bromophenyl)-4,5-dihydr o-1H-pyr azol-5-
yl]-1H-indole (4c)

Yield: 58%; m.p. 250-251 °C ; IR v__/cmt:
3394.72, 3217.27 (NH), 3059.10 (CH aromatic),
2981.2(CH diphatic); '"H NMR (DM SO-d,) & ppm :
3.615(dd,1H, J=8.6, 3.8 Hz, pyrazolineH-4), 3.862
(dd, 1H, J= 8.2, 4.0 Hz, pyrazoline H-4), (m, 2H,
pyrazolineH-4),5.910 (t,1H, J= 3.5 Hz pyrazoline H-
5), 7.096-7.129 (m, 2H, indole H-5 and H-6), 7.404
(d, 2H, J=7.6 Hz, H-3, H-5 of 4-Br CH,), 7.558-
7.752 (m, 2H, indoleH-7, H-4), 7.821 (d, 2H, J=7.6
Hz, H-2, H-6 of 4-Br CH,), 8.183 (s, 1H, indole H-
2),11.164 (s, 1H, NH of indole, exch. D,0), 11.320,
11.550(2s, 1H, NH of pyrazole, exch.D,0); MSm/z
340.2(M*, 2.05%), 342.3(M+2, 1.86%) ;And. Calcd
for C.H,,BrN,(340.20): C,60.02; H, 4.15; N, 12.35.

17" 14

= Fyl) Paper
Found: C, 60.34; H, 3.85; N, 12.53.
General procedurefor thesynthesisof (5a-c)

A mixtureof cha cone (3a-c) (0.001 mol) and 99%
hydrazinehydrate (0.1 ml, 0.002 mol) inglacia acetic
acid (5mL) wasrefluxed for 5 h. Thereaction mixture
was poured ontoice- water (10 mL), theformed pre-
cipitatewasfiltered, washed withwater, dried and crys-
talized fromethanal.

1-[3-(4-Hydroxyphenyl)-5-(1H-indol-3-yl)-4,5-
dihydropyrazol-1-yl]ethanone (5a)

Yield: 329, m.p.140-141°C; IRv__ Jem*: 3402.43
(NH), 3055.24 (CH aromatic), 2927.94 (CH diphatic),
1643.35 (C=0); 'H NMR (DMSO-d,) 5 ppm: 2.225
(s,3H, CH,), 3.693(dd,1H, J=7.5, 3.3 Hz, pyrazoline
H-4), 3.825 (dd, 1H, J="7.6, 3.3 Hz, pyrazoline H-4),
5.585(t, 1H, J=4.1Hz pyrazolineH-5), 7.102-7.242 (m,
2H, indole H-5and H-6), 7.140 (d, 2H, J=7.2Hz, H-
3,H-50f 4-OH CH,), 7.495-8.018 (m, 2H, indole H-
7 and H-4), 8.078 (s, 1H, indole H-2), 8.330 (d, 2H,
J=7.2 Hz, H-2, H-6 of 4-OH CH,)), 9.919 (s, 1H,
OH, exch.D,0), 11.505 (s, 1H, NH of indole, exch.
D,0); And. Cacdfor C ;H,.N.O,(319.34): C, 71.46;
H,5.37; N, 13.16. Found: C, 71.28; H,5.12; N,12.85.

1-[3-(4-Chlor ophenyl)-5-(1H-indol-3-yl)-4,5-
dihydropyrazol-1-yl]ethanone (5b)

Yield: 20%; m.p. 100-101 °C; IR v__/cmt:
3402.43 (NH), 3055.24 (CH aromatic), 2924.09 (CH
diphatic), 1666.50 (C=0); '"H NMR (DMSO-d,) &
ppm: 2.220 (s, 3H, CH,), 3.781(dd,1H, J=8.9, 3.6
Hz, pyrazoline H-4), 3.831 (dd, 1H, J= 8.6, 3.6 Hz,
pyrazolineH-4), 4.160(t, 1H, 4.2 Hz Pyrazoline H-5),
6.918-7.527 (m, 4H, indole H-5, H-6, H-7 and H-
4),7.689 (d, 2H, J= 7.1 Hz, H-3, H-5 of 4-CICH,),
8.339(d, 2H, J=7.2Hz, H-2,H-6 of 4-CIC H,), 8.897
(br s, 1H, indole H-2), 11.696 (s, 1H, NH of indole,
exch. D,0) ; MSm/z 337.05 (M*, 19.98%), 339.10
(M+2, 6.54%) ;Anal. Calcd for C H, CIN,O
(337.50): C, 67.56; H, 4.77; N, 12.44. Found:
C,67.96; H, 4.38; N,12.67.

1-[3-(4-Bromophenyl)-5-(1H-indol-3-yl)-4,5-
dihydropyrazol-1-yl]ethanone (5¢)

Yield: 40%; m.p. 65-66°C; IRv__/cm*: 3402.43
(NH), 3055.24 (CH aromatic), 2924.09 (CH diphatic),
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1674.21 (C=0); '"H NMR (DMSO-d,) 6 ppm : 2.210
(s,3H,CH,), 3.821(dd, 1H, J=8.8, 3.8 Hz, pyrazoline
H-4), 4.084(dd, 1H, J=8.8, 3.7 Hz, pyrazoline H-4),
5.798(t, 1H, J=4.1 Hz, pyrazolineH-5), 7.037 (t, 1H,
J=8.4,indoleH-5), 7.372(t, 1H, J=8.4, indole H-6),
7471 (d, 2H, J=7.6 Hz, H-3, H-5 of 4-Br CH,),
7.641(d, 1H, J=8.4,indoleH-7), 8.137 (d, 2H, J=7.6
Hz,H-2, H-6 of 4-BrCH,), 8.293 (d, 1H, J=8.4 Hz,
indoleH-4), 8.370(s, 1H, indoleH-2), 11.653 (s, 1H,
NH of indole, exch. D,O); Anal. Calcd for
C,,H,BrN.O(382.24): C,59.70; H, 4.22; N, 10.99.
Found: C,59.74; H,4.27, N, 10.95

Procedurefor the synthesis of 4-[5-(1H-Indol-3-
yl)-4,5-dihydr oisoxazol-3-yl]phenal (6)

A mixture of chalcone (3a) (0.26 g, 0.001 moal),
hydroxylaminehydrochloride (0.13gm, 0.002 mol) and
sodium acetate (0.16 g, 0.002 mol) in ethanol (5mL)
wasrefluxed for 5 h. Thereaction mixturewas poured
ontoice- water (15mL), the formed precipitate was
filtered, washed with water, dried and crystallized from
ethanol.

Yield: 54%; m.p. 195-196 °C; IR v__/cm™:
3387.00 (NH), 3051.39 (CH aromatic); *H NMR
(DMSO-d,) 6 ppm: 2.660 (dd,1H, J= 8.9, 3.2 Hz,
isooxazoleH-4), 3.44(dd, 1H, J=8.8, 3.2Hz,isoxazole
H-4), 4.358(t, 1H, J=5.3Hz, isoxazole H-5), 7.143-
7.230 (m, 3H, indole H-5, H-6 and H-7), 7.469 (d,
2H, J=7.6 Hz, H-3, H-5 0of 4-OH CH,), 7.904 (br s,
2H, indoleH-2 and H-4), 8.338 (d, 2H, J=7.2 Hz, H-
2,H-60f 4-OH CH,), 8.890 (s, 1H, OH, exch.D,0),
11.678 (s, 1H, NH of indole, exch. D,0); And. Calcd
for C ,H,,N,O,(278.29): C, 73.37; H,5.07; N, 10.07.

17" 14

Found: C, 73.76; H, 4.71; N, 10.22.
General procedurefor thesynthesisof (7a,b)

A cold solution of chacone(3a,c) (0.001 mol) and
urea (0.06 g, 0.001 mal) in absol ute ethanol (10 mL)
and few drops of sulphuric acid washeated under re-
flux for 5 h. Thereaction mixturewas set asideat room
temperaturefor 24 h, neutralized with 10% sodium car-
bonate (10 mL). The separated solid wasfiltered, dried
and crystdlized from ethanaol.

6-(4-Hydroxyphenyl)-4-(1H-indol-3-yl)-3,4-
dihydropyrimidin-2(1H)-one(7a)

Yield: 40%; m.p. 190-191 °C; IR v__/cm™:
@Wu'c CHEMISTRY co—

3470.00-3315.00 (OH, NHs), 3055.24 (CH aro-
matic), 1670,73 (C=0) ; *H NMR (DM SO-db6) 6 ppm:
3.832(d, 1H, pyrimidine H-4), 6.943 (d, 1H, pyrimi-
dine H-5), 7.015 (d, 2H, J=7.8 Hz, H-3, H-5 of 4-
OHCH,), 7.173(d, 1H, J=8.1Hz,indoleH-7), 7.213
(d, 2H, J=7.8 Hz, H-2, H-6 of 4-OH CH,), 7.327-
7.668 (m, 2H, indole H-5 and H-6), 8.146 (d, 1H,
J=8.1 Hz, indole H-4), 8.745 (s, 1H, indole H-2),
10.478 (s, 1H, OH, D,0O exch.), 11.025 (s, 1H, NH,
D,0 exch.), 11.593 (s, 1H, NH, D,0O exch.), 12.062
(s, 1H,NH, D,O exch.); MSm/z 305.1(M*, 15.5%),
306.1(M+1, 15.5%); And. Cacd for CH,.N.O,
(305.12): C, 70.81; H, 4.95; N, 13.76. Found: C,
70.88; H, 4.92; N, 13.89.

6-(4-Bromophenyl)-4-(1H-indol-3-yl)-3,4-
dihydropyrimidin-2(1H)-one(7b)

Yield: 45%; m.p. 132-133 °C; IR v__/cm*:
3440.00-3320.00 (NHs), 3055.24 (CH aromatic),
1674.21 (C=0), 1612.49 (C=N); *HNMR (DM SO-
d6) 6 ppm: 4.310 (d, 1H, pyrimidineH-4), 6.912 (d,
1H, pyrimidine H-5), 7.103 (d, 2H, J=6.9 Hz, H-3,
H-50f 4-BrCH,), 7.235(d, 2H, J=7.2 Hz, H-2, H-
6of 4-BrCH,), 7.313-7.341(m, 2H, indoleH-5 and
H-6), 7.846 (d, 1H, J=8.4 Hz, indole H-7), 8.109 (d,
1H, J=8.7Hz, indoleH-4), 8.716 (s, 1H, indole H-2),
10.428 (s, 1H, NH, D,0O exch.), 11.025 (s, 1H, NH,
D,O exch.), 12.085 (s, 1H, NH, D,O exch.); Anal.
Calcdfor C H,,BrN.O(367.03): C, 58.71; H, 3.83;
N, 11.41. Found: C, 58.69; H, 3.89; N, 11.58.

General procedurefor thesynthesisof (8a,b)

A cold solution of chalcone(3a,c) (0.001 mol) and
thiourea (0.08 gm, 0.001 mol) in absol ute ethanol (10
mL) and few dropsof sul phuric acid washeated under
reflux for 5 h. thereaction mixturewas set asideat room
temperaturefor 24 h, neutraized with 10% sodium car-
bonate (10 mL) and the separated solid wasfiltered
and crystdlized from ethanol.

6-(4-Hydroxyphenyl)-4-(1H-indol-3-yl)-3,4-
dihydropyrimidine-2(1H)-thione(8a)

Yield: 38%; m.p.181-182 °C; IR v__/cm*:
3413.39-3315.46 (OH, NHSs), 3052.76 (CH aro-
matic), 1613.16 (C=N),1323.01(C=S); HNMR
(DM SO-d6) 6 ppm: 4.200 (d, 1H, pyrimidine H-4),
6.938 (d, 1H, pyrimidine H-5), 7.002 (d, 2H, J=8.7
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Hz, H-3, H-5 of 4-OHCH,), 7.223 (dd, 1H, J=7.2
Hz, indoleH-5), 7.291 (d, 2H, J=8.4 Hz, H-2, H-6 of
4-OH CH,), 7.511 (dd, 1H, J=7.5 Hz, indole H-6),
8.132 (d, 1H, J=7.2 Hz, indole H-7), 8.182 (d, 1H,
J=7.8 Hz, indole H-4), 8.756(s, 1H, indole H-
2),10.445 (s, 1H, OH, D,O exch.), 10.494 (s, 1H,
NH, D,O exch.), 11.597 (s, 1H, NH, D,O exch.),
12.076 (s, 1H, NH, D,O exch.); Anal. Calcd for
C,H,N.OS (321.09): C, 67.27; H, 4.70; N,
13.07.Found: C, 67.32; H, 4.77, N, 13.07.
6-(4-Bromophenyl)-4-(1H-indol-3-yl)-3,4-
dihydropyrimidine-2(1H)-thione(8b)

Yield: 40%; m.p. 100-101 °C; IR v__/cm™:
3445.00-3360.00 (NHs), 3055.24 (CH aromatic),
1616.35 (C=N), 1350.21(C=S); *H NMR (DM SO-
d6) 6 ppm: 4.300 (d, 1H, pyrimidine H-4), 7.007 (d,
1H, pyrimidine H-5), 7.238 (d, 2H, J=6.9 Hz, H-3,
H-50of 4-Br CH,), 7.352 (d, 2H, J=6.6 Hz, H-2, H-
6of 4-Br CH,), 7.409 (d, 1H, J=7.8 Hz, indole H-7),
7.658-7.741 (m, 2H, indole H-5and H-6), 8.000 (d,
1H, J=7.8 Hz, indoleH-4), 8.746 (s, 1H, indole H-2),
10.476 (s, 1H, NH, D,O exch.), 11.612 (s, 1H, NH,
D,Oexch.), 12.092 (s, 1H, NH, D,O exch.); MSm/
z383.1(M*, 1.51%), 385.1 (M+2.0.99%) Anal. Calcd
for C,H,,BrN_S(383.01): C, 56.26; H, 3.67; N,
10.93.Found: C, 56.30; H, 3.68, N, 11.04

5-(4-(3-(1H-Indal-3-yl)acryloyl)phenyl)pyrimidine-
2,4,6(1H,3H,5H)-trione(9)

A mixtureof chacone(3a-c) (0.01mol) inethanol
(15mL), barbituricacid (1.28 gm, 0.01moal) in dioxane
(15mL) and triethylamine (3 drops) wasrefluxed with
stirring for 3 h. The formed precipitate wasfiltered,
washed severd timeswith ethanol and dried.

Yield: 69%; m.p.>300°C; IRv,__/crm*: 3360.00,
3271.27, 3159.40 (NH), 3078.39 (CH aromatic),
2804.50 (CH aliphatic), 1724.36, 1685.79, 1639.49
(C=0); '"H NMR (DMSO-d,) 6 ppm: 7.335-7.365
(m, 4H, indole H-5, H-6 and H-7, pyrimidine H-5),
7.591(d, 2H, H-3,H-50f CH,), 7.898 (d, 2H, H-2,
H-6of CH,), 8.738 (br s, 2H, indoleH-4 and =CH),
9.559 (br s, 2H, indoleH-2 and =CH), 11.056 (s, 1H,
NH, exch.D,0), 11.139 (s, 1H, NH, exch.D,0),
12.752 (s, 1H, NH, exch.D,0); *C NMR (100 MHz,
DMSO-d,) 5:61.42,108.62,111.41,113.18,117.66,
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121.71, 122.69, 123.70, 129.16, 136.42, 138.03,
139.77,143.69, 150.40, 163.25,164.55 ; Andl. Calcd
for C,,H,.N,O,(373.36): C, 67.56; H, 4.05; N, 11.25.
Found: C, 67.62; H, 4.11; N, 11.37.
5-(4-(3-(1H-indol-3-yl)acryloyl)phenyl)-2-thioxo-
dihydropyrimidine-4,6(1H,5H)-dione(10)

A mixture of chalcone (3a-c) (0.01moal) in ethanol
(70mL), thiobarbituricacid (1.44 gm, 0.01 mol) indi-
oxane(15mL) andtriethylamine (3 drops) wasrefluxed
with stirring for 3 h. Theformed precipitate wasfil-
tered, washed several timeswith ethanol and dried.

Yield: 40%; m.p. >300°C; IRv__ /cm™: 3630.03,
3437.15, 3155.54 (NH), 3066.82 (CH aromatic),
2908.65 (CH aliphatic), 1685.79, 1631.78
(C=0),1334.05(C=S); '"H NMR (DM SO-d,) 56 ppm
7.332-7.363 (m, 4H, indole H-5, H-6 and H-7, pyri-
midineH-5), 7.589 (d, 2H, H-3,H-50f CH,), 7.880
(d,2H, H-2,H-60f CH,), 8.714 (br s, 2H, indole H-
4 and =CH), 9.485 (br s, 2H, indole H-2 and =CH),
12.210 (s, 1H, NH, exch.D,0), 12.256 (s, 1H, NH,
exch.D,0), 12.955(s, 1H, NH, exch.D,0); *CNMR
(100 MHz, DMSO-d,) 3: 66.11, 108.79, 112.31,
113.38, 117.86, 123.10, 124.04, 128.91, 136.63,
141.07, 144.58, 149.71, 161.00, 162.92, 177.73,
201.10; MS m/z 389.3 (M*, 6.08%), 390.3 (M+1,
24.14%);Anal. Calcd for C, H,.N.,O,S (389.43): C,
64.77; H, 3.88; N, 10.79. Found: C, 64.75; H, 3.91;
N, 10.88.

1-(4-Hydr oxyphenyl)-3-(3-(4-hydr oxyphenyl)-1-
phenyl-1H-pyrazol-4-yl)pr op-2-en-1-one(13)

Toasolution of 3-(4-hydroxyphenyl)-1-phenyl-1H-
pyrazol e-4-carbaldehyde (12) (0.26g ; 0.001 mol), p-
hydroxyacetophenone (1) (0.14g; 0.001 mal) inetha-
nol (30mL), apellet of KOH (0.11g, 0.002 mol)was
added. Thereaction mixturewas stirred at roomtem-
peraturefor 24 h, and then acidified with hydrochloric
acid (2 mL). The formed precipitate was filtered,
washed withwater, dried and crystalized from ethanol.

Yield: 47%; m.p. 210-211 °C; IR v__/cm™:
3348.42 (OH), 3109.25 (CH aromatic), 1685.79
(C=0); 'H NMR (DMSO-d,) & ppm: 6.894 (d,1H,
J=9.6 Hz, olefenic H), 6.889 (d, 2H, J=6.9 Hz, H-3,
H-5 of 4-OH CH,), 7.401 (d, 2H, J=7.5 Hz, H-3,
H-5 of 4-OH CH,), 7.434-7.589 (m, 5H, Ar-H),
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7.788 (d, 2H, J=6.9 Hz, H-2, H-6 of 4-OH CH,),
7.975 (d, 2H, J=7.5 Hz, H-2, H-6 of 4-OH CH,),
7.976 (d, 1H, J=9.6 Hz, olefenic H), 9.252 (s, 1H, H-
Spyrazale), 9.760(s, 20H, exch. D,0); MSm/z 382.1
(M*,0.13%); Anal. Cacdfor C,,H,,N,O,(382.41):
C, 75.38;H,4.74; N, 7.33. Found: C, 75.36; H, 4.82;
N, 7.41.

4-[5-(3-(4-Hydr oxyphenyl)-1-phenyl-1H-pyr azol-4-
yl)-4,5-dihydro-1H-pyrazol-3-yl]phenaol (14)

A solution of 1-(4-hydroxyphenyl)-3-(3-(4-
hydroxyphenyl)-1-phenyl-1H-pyrazol-4-yl) prop-2-
en-1-one(13) (0.38 g, 0.001 mol) and 99% hydrazine
hydrate (0.1 mL, 0.002 mal) in ethanol (5 mL) was
refluxed for 5 h. Thereaction mixturewas poured into
ice—water (10 mL). The formed precipitate was fil-
tered, washed with water, dried and crystallized from
ethanol.

Yield: 68%; m.p. 82-83°C; IRv__/cm™: 3356.14
(OH), 3286.70 (NH), 3066.82 (CH aromatic); H
NMR (DMSO-d,) 6 ppm : 3.378 (dd,1H, J=7.5, 3.9
Hz, pyrazoline H-4), 3.445 (dd, 1H, J=7.4,3.9 Hz,
pyrazolineH-4), 4.323 (t,1H, J= 4.0 Hz, pyrazoline
H-5), 6.920(d, 4H, J= 8.4, Hz, H-3, H-5 of 4-OH
C.H,) 7.350-7.583 (m, 6H, Ar-H and NH exch.D,0),
7.887 (d, 4H, J=8.1 Hz, H-2, H-6 of 4-OH CH,),
8.661 (s, 1H, pyrazole H-5), 9.755 (s,2H, 20H, exch.
D,0); MSm/z 394.15 (M*,0.12%). Anal. Calcd for
C,,H,N,O, (394.43): C, 72.71; H, 5.08; N, 14.13.
Found: C, 72.69; H, 5.14; N, 14.31.
1-[3-(4-Hydr oxyphenyl)-5-(3-(4-hydr oxyphenyl)-1-
phenyl-1H-pyrazol-4-yl)-4,5-dihydr opyr azol-1-
yl]ethanone (15)

A solution of 1-(4-hydroxyphenyl)-3-(3-(4-
hydroxyphenyl)-1-phenyl-1H-pyrazol-4-yl) prop-2-
en-1-one (13) (0.38 g, 0.001 mol) and 99% hydrazine
hydrate (0.1 mL, 0.002 mol) inglacial aceticacid (5
mL) wasrefluxed for 5 h. The reaction mixture was
poured intoice—water (10 mL). The formed precipi-
tatewasfiltered, washed with water, dried and crystal -
lizedfromethanal.

Yield: 23%; m.p. 155-156 °C; IR v__/cm™:
3371.57 (OH), 3066.82 (CH aromatic), 2924.09 (CH
aliphatic), 1654.92 (C=0); '*H NMR (DMSO-d,) 6
ppm : 2.175 (s, 3H, CH,), 3.375(dd, 1H, J=8.6, 4.9
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Hz, pyrazoline H-4), 3.409 (dd, 1H, J=8.8, 4.9 Hz,
pyrazoline H-4), 4.342 (t,1H, J= 4.8 Hz, pyrazoline
H-5), 6.791-7.386 (m, 5H, Ar-H), 7.771 (d, 4H,
J=8.4 Hz, H-3, H-5 of 4-OH CH,), 7.972 (d, 4H,
J=8.4 Hz, H-2, H-6 of 4-OH CH,), 8.890 (s, 1H,
pyrazole H-5), 9.753, 9.809 (2s, 20H, exch. D,0);
C NMR (100 MHz, DMSO-d,) 6: 20.22, 29.81,
81.38, 115.27, 115.50, 116.39, 116.54, 118.51,
118.61, 122.92, 126.61, 127.45, 129.54, 129.67,
129.74, 130.08, 135.99, 139.08, 151.41, 157.90,
165.05,171.36 ; And. Cdcdfor C,;H,,N,O,(436.46):
C, 71.22; H, 5.06; N, 12.78. Found: C, 71.57; H,
4.73; N, 13.17

Antitumor screening

Under asterilecondition, cell linesweregrownin
RPMI 1640 media(Gibco, NY, USA) supplemented
with 10% fetal bovine serum (Biocell, CA, USA), 5
X10° cells/ ml was used to test the growth inhibition
activity of thesynthes zed compounds. Theconcentra-
tionsof the compoundsranging from 0.01to 100 uM
were prepared in phosphate buffer saline. Each com-
pound wasinitially solubilized in dimethylsulfoxide
(DM SO), however, eachfind dilution containslessthan
1% DM SO. Solutionsof different concentrations (0.2
ml) were pipettedinto separatewe | of amicrotiter tray
induplicate. Cdl culture (1.8 ml) containingacd | popu-
lation of 6 X 10* cells/ml was pippeted into each well.
Contrals, containing only phosphate buffer slineand
DMSOat identica dilutions, werea so preparedinthe
same manner. These cultureswereincubated in ahu-
midified incubator a 37°C. Theincubator wassupplied
with 5% CO2 atmosphere. After 48 h, cellsin each
well werediluted 10 timeswith salineand counted by
using acoulter counter. The countswere corrected for
thedilution?

RESULTSAND DISCUSSION

Chemistry

The synthesisof thetarget compoundswas accom-
plished according to the reaction sequencesillustrated
in Schemes 1 and 2. Chalcones(3a)®, (3b,c)? were
synthesi zed by reacting 4-subgtituted acetophenonewith
indolyl-3-carboxa dehydein the presence of potassum
hydroxide by conventional Claisen-Schmidt conden-
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sation. Thereaction between cha cones (3a—c) with hy-
drazine hydrate in ethanol led to synthesis of novel
pyrazoline derivatives (4a-c). The synthesized com-
poundswere characterized by their physical and spec-
tral data(IR, *H-NMR) that confirmed the structures
of the novel compounds. The IR spectra of the
chal cones (3a-c) showed the characteristic band for

—= Py/] Paper

conjugated C=0 at 1635cm* which disappearedinthe
pyrazoline derivatives (4a-c). Compounds (4a-C)
showed an additiona sharp band intheregion 3394
3217 cm* duetothe NH stretch. The*HNMR data of
(4a-c) showed H, H*, of pyrazolinering asdouble dou-
blet centered at 6 2.576-3.416, 3.621-3.782 ppm re-
spectively. WhileH, of pyrazolinenucleus appeared as

N~
s NH

NH 8a X=OH
8b X=Br

Scheme1: Reagentsand conditions: (i) EtOH,40% KOH, dtir, rt, 24 h; (i) NH,NH,, EtOH, reflux, 5 h; (iii) NH,NH., glacial
aceticacid, reflux, 5h; (iv) NH,OH.HCI, NaOCOCH,, EtOH, reflux, 5h; (v) Urea, EtOH, conc. H,SO,, reflux, 5h; (vi) Thiourea,
EtOH, conc. H_SO,, reflux, Sh; (vii) for 9, barbituricacid, dioxane, EtOH, triethylamine, reflux, 3h, for 10, thiobar bituric acid,

dioxane, EtOH, triethylamine, reflux, 3h.
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triplet at 4.365-5.921 ppm. Meanwhile, cyclization of
chal cones (3a-c) with hydrazine hydratein presence of
glacia aceticacid afforded 1-N- acetyl derivatives(5a-
¢). Ontheother hand, cyclization of (3a) by treatment
with hydroxylamine hydrochl oridein the presence of
sodium acetatein absol ute ethanol afforded 4-(5-(1H-
indol-3-yl)-4,5-dihydroi soxazol-3-yl) phenol (6) ac-
cording to the previously described procedurefor the
preparation of anal ogous compounds?’ inagood yidd.
Thestructurewas supported by its'H NMR spectrum,
which showed double doublets at 6 2.66 and & 3.44
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(iv)

Ph 14

Scheme 2 : Reagents and conditions (i) EtOH, glacial acetic acid, reflux, 1 h (ii) POCI,, DMF, reflux at 70°C, 8 h;
(iii)1a: phydroxyacetophenone, EtOH, KOH, tir, rt, 24 h; (iv) NH,NH_, EtOH, reflux, 5h; (v) NH_NH,, glacial acetic acid,
reflux,5h

for CH, protonsof isoxazolinering. The CH proton a
C-5 of isoxazolinewas obtained astriplet at 6 4.358.
Thus, disappearance of signasof theolefinic protons
and appearance of CH, and CH proton signasin the
spectrum confirmed theformation of isoxazolinering.
Furthermore, treatment of chal cone (3a,c) with ureaor
thioureain presence of ethanol containing few dropsof
sulfuric acid using the method reported by Abd El-
Gawad?®! afforded dihydropyrimidine derivatives
(7a,b) and (8a,b) respectively. ThelR spectraof com-
pounds (7a,b) showed the presence of absorption
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bandsfrom 3440to 3315 cm! for the NH group and
from 167410 1662 cm! for C=0 stretching vibrations.
Thestructure of the pyrimidin-2-ones (7a,b) wasfur-
ther supported by their 'HNMR spectral data, which
showed two doubletsfrom 6 3.8 to 4.3 ppm and from
0 6.9to 7.01 ppm, respectively, due to methene and
olefinic protonsof the pyrimidinering. Thetwo NH
protons of the pyrimidinering were seen astwo broad
singletsfrom 610.43 to 10.49 ppm and from 6 12.06
t0 12.09 ppm, respectively.

Oneof theobjectivesof thiswork wastheaddition
of barbituricacid and thiobabrituricacid tothe chal cones
through Michael addition, according to the procedure
previously adopted by Osman and his colleague®.
Refluxing of (3a-c) with barbituric or thiobarbituricacid
indioxane asahigh boiling solvent in the presence of
triethylaminein an attempt to obtain the addition prod-
uct wasunsuccessful. Instead, unexpected nucleophilic
subgtitution of the chlorine, bromineand hydroxyl atom
at 4-position of phenyl ring with barbiturate anion was
isolated. Thisunexpected result can beattributed to the
high electron density of indole nucleuswhich can be
extended by conjugationto the B-carbon of substituted
propanone decreasing itsnucl eophilicity and enhance
itsresistanceto nucleophilic attack. At the sametime,
the presence of e ectron withdrawing carbonyl group
at the p- position to phenyl ring, the presence of good
leaving hal ogen atoms and di oxane as aprotic sol vent
enhance nucleophilic substitution at 4-position. The
structure of compounds (9), (10) was supported by
andytical and spectra data. IR'THNMR, *CNMR and
M S spectrum of reaction of (3a-c) with barbituric gave
the same spectrafor the three compoundsindicating
that the separated product is only one and the same
compound. IR of compound (9) displayed characteris-
tic absorption band at 1639 dueto C=0 of chalcone
and three pesksat 3360, 3271, 3159 crifor NH. Al so,
two sharp peaksat 1724.36, 1685.79 dueto the car-
bonyl groupsof barbituric acid. Thiobarbiturate deriva:
tive (10) gave nearly the sameresultswith the excep-
tion that thereisno pesk for carbonyl functionat 1724
cm* and appearance of a peak at 1334 cmr? for the
C=Sgroup.

On the other hand, 3-(4-hydroxyphenyl)-1-phe-
nyl-1H-pyrazol e-4-carboxal dehyde (12) was synthe-
sized from 4-hydroxy acetophenone phenylhydrazone
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(11) by Vilsmeier-Haack reagent'®!. Subsequently, the
Claisen—-Schmidt condensation of the obtained alde-
hyde (12) with p-hydroxyacetophenone afforded the
corresponding pyrazolyl chalcone (13). Thestructure
elucidation of compound (13) was based on the spec-
tral data. The IR spectra of compound (13) clearly
showed absorption bands at 1685 cm* assigned to
C=0functionality. *H-NMR spectrum of compound
(13) was consistent with a Z—olefinic structure, the 3
olefinic proton gppeared asdoublet Sgnd at 6.89 ppm,
whilethea- olefinic hydrogen was found along with
aromatic region at 7.98 ppm with coupling constant
between them of J= 9.6 Hz which agreeswith Z con-
formation. The appearance of Z conformation not E
may be attributed to large range of mesomeric effects
duetolarge conjugetion present in such compound®”,
Continuing with the synthetic approach, thereaction of
amixtureof chalconeand hydrazineinthe presence of
ethanol as asolvent afforded the desired compound
(14) inamoderateyield. When the samereaction was
carried out using acetic acid instead of ethanal, it gave
adifferent product identified asthe corresponding N-
acetyl derivative (15). Thisfinding suggeststhat acetic
acid acted not only asasolvent but also as acetylating
agent. Compounds (14) and (15) were characterized
by detailed spectroscopic data. Inthe *HNMR spec-
tra, thetwo methylenic 4-H protonsand the 5-H pro-
ton of thepyrazolinemoiety form anABX spin system.
Thus, the 4-H, and 4‘- H, appeared each one as a
double- doublet at 3.375 ppm and 3.409-3.440 ppm
respectively while5-H appear astriplet at 4.323-4.342

ppm.
Preliminary in-vitro anticancer screening

Out of thenewly synthesi zed compounds, twelve
derivatives(4a), (4b), (4c), (5a), (5b), (5¢), (6), (7a),
(9), (13), (14) and (15) were sel ected by the National
Cancer Institute (NCI) in-vitro disease-oriented hu-
man cellsscreening panel assay to beeva uated for their
in-vitro antitumor activity. A singledose (10 uM) of the
test compoundswas used inthefull NCI 60 cell lines
panel assay which includes nine tumor subpanels
namely; leukemia, non-small cell lung, colon, CNS,
melanoma, ovarian, renal, prostate, and breast cancer
cellg?8, Thedatawas reported as mean-graph of the
percent growth of thetreated cells, and was presented
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TABLE 1: Percentage growth inhibition (Gl %) of in-vitro subpanel tumor cell linesat 10 uM concentration of tested
compounds. Bold valuesr epresentsto point out theactive compoundsand lethal effect

Cell Line Compound
4a 4b 4c 5a 5b 5c 6 Ta 9 13 14 15

Leukemia
CCRF-CEM 58.89 37.16 45.25 55.24 17.83 47.77 L 41.85 17.17 1015 27.04 Nt
HL-60(TB) 14.05 L 19.26 Nt L 32.80 L 19.25 L L L -
K-562 - L 11.64 - - 41.92 L 26.46 - - 2370 13.89
MOLT-4 43.36 12.70 29.66 32.05 11.79 48.81 - 48.24 16.31 3387 3374 2078
RPMI-8226 - - 18.18 - 13.50 17.53 L 24.87 - - 32.40 Nt
SR - L L - - 27.37 - nt Nt 11.50 L 1599

Non-Small

ell Lung Cancer
A549/ATCC - - - - - 16.61 L 14.46 - - L -
HOP-62 L L L L 33.72 41.98 L 19.54 - L L L
HOP-92 1093 2383 36.77 12.65 20.29 19.06 1355 - - - 1352 Nt
NCI-H226 - Nt - 10.90 Nt 13.71 - - L - 1319 1144
NCI-H23 - L - 11.29 23.85 23.08 - 12.35 - - - -
NCI-H322M - - - - 16.44 17.73 - 13.71 L - - 11.46
NCI-H460 - L - L 17.74 15.25 - - L L - L
NCI-H522 14.34 18.94 L L 25.17 - L - 13.28 14.07 - L
Colon Cancer
COLO 205 L L L L - 14.17 - 27.76 L L - L
HCC-2998 L L L L L L L nt Nt - 2241 L
HCT-116 - - - 14.08 38.34 50.65 - 19.27 - 12.14 - -
HCT-15 - - - - 19.08 25.77 - 17.40 - - 11.24 -
HT29 L L L L - 10.82 L - L L L L
KM12 L - - - 15.24 15.63 L 13.80 L - 18.00 -
SW-620 - - - - 10.97 17.61 - - L - - L
CNS Cancer

SF-268 12.87 - 11.02 - 13.47 27.74 - 1542 - 11.05 1261 1284
SF-295 - - - - 24.72 19.57 - nt Nt L L -
SF-539 - - - - 18.27 27.06 - 12.09 - 1062 1750 13.68
SNB-19 L L - L L 15.72 L 21.08 - 26.97 - 12.36
SNB-75 27.43 20.53 nt 17.37 19.06 26.95 L nt Nt 17.52 Nt 33.25
U251 - - - - 25.07 44.25 - 30.02 - 11.64 - -

M elanoma
LOX IMVI - - 10.28 11.97 13.19 30.44 - 23.26 - 1256 1244 1534
MALME-3M 12.28 17.19 - - 12.75 10.97 L 13.30 - - - -
M14 - - 10.28 - 23.85 3110 - 20.94 - - - L
MDA-MB-435 - - - - 11.49 21.74 - 18.87 - - - L
SK-MEL-2 L - L L - L L 11.18 - L L -
SK-MEL-28 - - L - - 12.54 L - L - L L
SK-MEL-5 L - L - 21.17 13.90 L - - L - 13.86
UACC-257 - L - - L 10.58 - 11.02 L - L L
UACC-62 - L - - - 16.06 L - L - 1157 1444
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Cell Line Compaund
4a 4b 4c 5a 5b 5c 6 Ta 9 13 14 15
Ovarian Cancer
IGROV1 18.92 25.05 39.85 30.73 16.84 15.60
OVCAR-3 L 10.01 25.96 L L
OVCAR-4 13.81 13.66 38.05 44.59 12.14 22.18 12.90 11.67
OVCAR-5 11.00 L L
OVCAR-8 L 15.70 1241 Nt
NCI/ADR-RES L L L 13.64 12.92 L L
SK-OV-3 L L L L L L
Renal Cancer
786-0 L L L L 21.11 24.10 L L L L
A498 19.38 34.88 2845 1264 25.85 L 18.22 35.03 22.60
ACHN 21.54 24.77 10.75 20.75 1212 1914
CAKI-1 1110 1433 13.26 16.47 38.78 36.88 16.44 20.96 16.81 16.75
RXF 393 L L L L 19.36 60.90 L 33.89
SN12C L 11.49 22.43 L 11.98 L
TK-10 L L L L L L L L L L L
Uo-31 5045  37.57 42,57 48.29 39.48 57.11 34.93 52.80 39.47 30.00 3140 4011
Prostate Cancer
PC-3 21.28 13.18 2261 23.65 18.45 28.02 15.87 30.96 13.82 1362 20.76
DU-145 L L L L L L L L L 20.95 L
Breast Cancer
MCF7 25.61 23.72 33.24 22.90 28.49 42.91 43.31 12.09 15.14 16.61
MDA-MB-231/ATCC 14.57 32.29 27.50 Nt 52.62 34.24 L 19.09 4477 28.19
HS 578T 10.31 11.74 10.94 2541 10.66 11.39 L
BT-549 18.21 19.89 18.42 23.20 30.86 12.81 16.59 L L
T-47D 11.80 27.31 31.82 L 35.10 1851 29.10 2559
MDA-MB-468 L Nt Nt 27.09 L 12.29 L 12.21

a-, Gl <10%; nt, not tested; L, compound proved lethal tothecell

aspercentage growth inhibition (Gl %).

The obtained datareveal ed that someof thetested
subpand tumor cell linesexhibited variable sensitivity
profilesagaing most of thetested compounds. Regarding
theactivity towardsindividua cell lines, therend can-
cer UO-31cdll lineexhibited awiderange of sengtivity
towardsall of thetested anal ogues, particularly com-
pound (5¢) (Gl 57.11%). Moreover, compounds (4a),
(4c), (5a) and (7a) showed moderate growth inhibi-
tory activity against thesamecdll linewith Gl va ues of
50.45, 42.57, 48.29, and 52.80%, respectively. Fur-
thermore, regarding the activity against theleukemia
subpand, thegrowth of theleukemiaMOLT-4 cell line
was variably affected by the presence of all thetested
compounds except theand og (6). Particular effective-

ness against this cell linewas shown by compounds
(5¢), (7a) with aGl value of 48.81, 48.24%, respec-
tively. Whereasthe anal ogue (4a) exhibited moderate
activity againgt thesamecell line (Gl 43.36). Thegrowth
of the CCRF-CEM cdll linewasfound to be affected
by the presence of the ten tested compounds with a
reliable sensitivity to compounds (4a) and (5a) (Gl

58.89and 55.24%, respectively). Meanwhile, leuke-
miacel line CCRF-CEM; colon cancer HCT-116; re-
nal cancer RXF 393, UO-31 and breast cancer MDA-
MB 231/ATCC proved to be selectively sensitive to
(5¢) with Gl valuesof 47.77, 50.65, 60.90, 57.11 and
52.62%, respectively. It isworth-mentioning that only
compounds(5b) and (5¢) wereabletoinhibit thegrowth
of thenon-small cell lung cancer HOP-62 cdll linewith
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Gl valuesof 33.72 and 41.98%, respectively. Regard-
ing to broad spectrum antitumor activity; closeexami-
nation of thedatapresented in TABLE 1, reveal ed that
compounds (5¢) and (7a) arethemost active members
of thisstudy, showing effectivenesstoward numerous
cell linesbel onging to different tumor subpanels. The
same analogy indicated that (4c), (5b) and (14) pos-
sessmoderate antitumor activity. Compounds(4a), (5a)
and (7a) possess sel ective potency towardsleukemia
cel lines, and rena cancer cdll lines.

Structure-activity correlation, based on the num-
ber of cell lines proved sensitivity towards each of the
synthesized individua compounds, revedled that, 1-(3-
(4-bromophenyl)-5-(1H-indol-3-yl)-4,5-
dihydropyrazol-1-yl) ethanone (5¢) ismoreactivean-
titumor agent thanthe other pyrazolinederivatives (4a-
¢), (5a,b). Counterparts. The replacement of a
pyrazoline nucleusby isoxazolinering (compound (6))
causesadramatic decreasein theantitumor activity.
While the replacement of pyrazoline ring with
dihydropyrimidine nucleus (compound (7a)) shows
moderate antitumor activity. Replacement of indole
nucleusby 3 (4-hydroxy phenyl) - 1-phenyl-1H-pyrazol
nucleus produces compounds (14) and (15) with nearly
amild broad-spectrum antitumor activity.

CONCLUSION

Starting from Chalcones (3a-c), different new
cycliclized derivatives such aspyrazoline (4a-c), (5a-
c), isoxaline (6) and pyrimidine derivatives (7a,b),
(8a,b), (9) and (10) were prepared. Also pyrazolyl chal-
cone (13) was used as a starting compound for the
preparation of pyrazoline derivatives (14) and (15).
Evauationof cytotoxicactivity for thesynthesized com-
poundsby in-vitro disease-oriented human cellsscreen-
ing panel assay revealed that al| the synthesized com-
pounds exhibit moderate cytotoxic activity especialy
against rena cancer UO-31cdll line, particularly com-
pound (5¢) which shows inhibition 57.11%. The
pyrazoline derivatives are more potent than other cy-
clized derivatives as anticancer agents. While the
isoxdinederivative(6) show only mild antitumor against
renal cancer UO-31 (34.93%). Meanwhile, the pyri-
midine derivatives show moderate antitumor activity.
These preliminary encouraging results of anticancer

screening of thetested compounds could offer an ex-
cellent framework inthisfield that may lead to discov-
ery of new lead compoundsin thetreatment of cancer.
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