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ABSTRACT
A series of chalcones (3a-c) was synthesized and cyclocondensed with
hydrazine hydrate, hydroxylamine, urea and thiourea to afford novel
pyrazoline (4a-c), (5a-c), isoxazoline (6), dihyrdopyrimidinone (7a, b) and
dihyrdopyrimidinethione (8a, b) derivatives respectively. In addition, a new
barbiturate (9) and thiobarbiturate (10) derivatives were synthesized by
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 (5c) is considered
to be the most active member identified in this study with a broad spectrum
of activity against most cell lines.  2014 Trade Science Inc. - INDIA

INTRODUCTION

Cancer is a disease of striking significance in the
world today. It is the second leading cause of death in
the world after cardiovascular diseases and it is sup-
posed to become the primary cause of death within the
coming years[1]. The identification of novel structures
that can be potentially useful in designing new, potent,
selective and less toxic anticancer agents is still a major
challenge to medicinal chemistry researchers[2]. Many
clinically successful anticancer drugs are either natural
products or have been developed from naturally oc-
curring lead compounds, such as taxol, topotecan and

irinotecan[3]. Beside the compounds previously men-
tioned, chalcones constitute an important group of natu-
ral products and serve as precursors for the synthesis
of different classes of flavonoids and isoflavonoids, which
are abundant in edible plants[4]. Chalcone derivatives
are very versatile as physiologically active compounds
and substrates for the evaluation of various organic syn-
theses. Natural and synthetic chalcones have shown
broad spectrum of biological activities such as cyto-
toxic[5], antimalarial[6], antileishmanial[7], anti-inflamma-
tory[8], anti-HIV[9], antifungal[10] and as tyrosine kinase
inhibitors[11]. Recent development of anticancer agents
involve structural modification of chalcones to improve
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their bioavailability and to study the role of various sub-
stituent on aryl or heteroaryl rings[12].

Chalcones were recognized to have synthetic utility
in the preparation of pharmacologically interesting het-
erocyclic systems like pyrazoline derivatives which are
attracting interest of many researchers, because of their
bioactivity such as antimicrobial[13], anti-amoebic\,
antinociceptive[15], anticancer[16] and anti-inflamma-
tory[17]. As a consequence, a large number of 2-
pyrazolines have been described in the chemical litera-
ture, using different synthetic methods for their prepa-
ration. An especially popular procedure is based on the
reaction of á, â-unsaturated aldehydes and ketones with

hydrazines.
Also, Pyrimidine nucleus is a pharmacophoric scaf-

fold that could be synthesized from á, â unsaturated

ketones and represents a class of heterocyclic com-
pounds with a wide range of biological applications.
Many of them are widely used as anticonvulsant[18] and
analgesic[19]. Some compounds containing pyrimidine
moiety were reported to possess antitumor activities[20]

and many classes of chemotherapeutic agents contain-
ing pyrimidine nucleus are in clinical use.

As a part of our ongoing studies aiming to develop-
ing new chalcone analouges as anticancer agents, we
were interested in analogs in which a phenyl ring of chal-
cone is replaced by an indole nucleus. 3-Substituted
indole is one of the �privileged medicinal scaffold� found

in many biologically active compounds, especially with
anticancer and anti-tumour[21]. Besides being biologi-
cally active, they are also used extensively as synthons
in organic synthesis that possesses a potentially reac-
tive site for a variety of chemical reactions.

Encouraged by these observations and also in con-
tinuation of our search for potent anticancer agents[22]

targeting the development of new chalcone analouges
as anticancer agents, we underwent the synthesis of
substituted 1-indolyl-3-phenylpropenones and their
conversion to other heterocycles like pyrazoline
isoxazoline and dihydropyrimidine derivatives. Also, the
synthesis of some pyrazoline derivatives derived from
chalcone of p-hydroxyacetophenone was carried out
to get some new biodynamic compounds, which may
be used as potent anticancer agents. The in vitro anti-
tumor activity of the newly synthesized compounds was
evaluated according to the current one-dose protocol

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

EXPERIMENTAL

Chemistry

Melting points are uncorrected and determined in
one end open capillary tubes using Gallen Kamp melt-
ing point apparatus MFB-595-010M (Gallen Kamp,
London, England). Microanalysis was carried out at
Micro-analytical Unit, Faculty of Science, Cairo Uni-
versity and the regional center for microbiology and bio-
technology, Al-Azhar University. Analyses indicated
were within ± 0.4 % of the theoretical values. Infrared

Spectra were recorded on Schimadzu FT-IR 8400S
spectrophotometer (Shimadzu, Kyoto, Japan) and ex-
pressed in wave number (cm-1) using potassium bro-
mide discs. The NMR spectra were recorded on a
Varian Gemini 200 MHz and Varian Mercury VX-300
NMR spectrometer. 1H NMR spectra were run at 300
MHz and 13C NMR spectra were run at 100.40 MHz
in dimethylsulfoxide(DMSO-d

6
). Chemical shifts were

quoted in ä and were related to that of the solvents.
Mass spectra were recorded using Hewlett Packard
Varian (Varian, Polo, USA) and Shimadzu Gas Chro-
matograph Mass spectrometer-QP 1000 EX
(Shimadzu, Kyoto, Japan). TLC was carried out using
Art.DC-Plastikfolien, Kieselgel 60 F254 sheets (Merck,
Darmstadt, Germany). The developing solvents were
benzene/acetone (4:1) and the spots were visualized at
366, 254 nm by UV Vilber Lourmat 77202 (Vilber,
Marne La Vallee, France). Compounds (3a)[23],
(3b),(3c)[24], (11) and (12)[25] were obtained according
to the reported procedures.

General procedure for the synthesis of (4a-c)

A mixture of chalcone (3a-c) (0.001mol) and 99%
hydrazine hydrate (0.1 mL, 0.002mol) in ethanol (5 mL)
was refluxed for 5 h. The reaction mixture was poured
onto ice�water (10 mL). The formed precipitate was

filtered, washed with water, dried and crystallized from
ethanol.

4-[5-(1H-Indol-3-yl)-4,5-dihydro-1H-pyrazol-3-
yl]phenol (4a)

Yield: 37 % ; m.p. 290-291 oC; IR í
max

/cm-1:
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3510.00(OH), 3394.72, 3217.27 (NH), 3059.10 (CH
aromatic), 2989.23 (CH aliphatic); 1H NMR (DMSO-
d

6
) ä 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 pyrazoline H-5), 7.037-7.173
(m, 3H, indole H-5, H-6 and H-7), 7.439 (d, 2H, J=7.6
Hz, H-3, H-5 of 4-OH C

6
H

4
), 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

6
H

4
), 8.212 (s, 1H, indole H-2), 8.248 (s, 1H, OH,

exch. D
2
O), 11.185 (s, 1H, NH of indole, exch. D

2
O),

11.576 (s, 1H, NH of pyrazole, exch.D
2
O); Anal. Calcd

for C
17

H
15

N
3
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-Chlorophenyl)-4, 5-dihydro-1H-pyrazol-5-
yl]-1H-indole (4b)

Yield: 21%; m.p. 240-241 oC; IR í
max

/cm-1:
3394.72, 3217.27 (NH), 3059.10 (CH aromatic),
2967.22 (CH aliphatic); 1H NMR (DMSO-d

6
) ä ppm

:3.621(dd,1H, J=8.5, 3.9 Hz, pyrazoline H-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-5 of 4-Cl C

6
H

4
), 7.785 (br s, 1H, indole H-4),

7.853 (d, 2H, J=7.8 Hz, H-2, H-6 of 4-Cl C
6
H

4
), 8.201

(s, 1H, indole H-2), 11.190 (s, 1H, NH of indole, exch.
D

2
O), 11.580 (s, 1H, NH of pyrazole, exch.D

2
O); Anal.

Calcd for C
17

H
14

ClN
3 
(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-dihydro-1H-pyrazol-5-
yl]-1H-indole (4c)

Yield: 58%; m.p. 250-251 oC ; IR í
max

/cm-1:
3394.72, 3217.27 (NH), 3059.10 (CH aromatic),
2981.2(CH aliphatic); 1H NMR (DMSO-d

6
) ä ppm :

3.615 (dd,1H, J=8.6, 3.8 Hz, pyrazoline H-4), 3.862
(dd, 1H, J= 8.2, 4.0 Hz, pyrazoline H-4), (m, 2H,
pyrazoline H-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 C

6
H

4
), 7.558-

7.752 (m, 2H, indole H-7, H-4), 7.821 (d, 2H, J=7.6
Hz, H-2, H-6 of 4-Br C

6
H

4
), 8.183 (s, 1H, indole H-

2), 11.164 (s, 1H, NH of indole, exch. D
2
O), 11.320,

11.550 (2s, 1H, NH of pyrazole, exch.D
2
O); MS m/z

340.2 (M+, 2.05%), 342.3(M+2, 1.86%) ;Anal. Calcd
for C

17
H

14
BrN

3 
(340.20): C, 60.02; H, 4.15; N, 12.35.

Found: C, 60.34; H, 3.85; N, 12.53.

General procedure for the synthesis of (5a-c)

A mixture of chalcone (3a-c)
 
(0.001 mol) and 99%

hydrazine hydrate (0.1 ml, 0.002 mol) in glacial acetic
acid (5 mL) was refluxed for 5 h. The reaction mixture
was poured onto ice- water (10 mL), the formed pre-
cipitate was filtered, washed with water, dried and crys-
tallized from ethanol.

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

Yield: 32%; m.p.140-141oC; IR í
max

/cm-1: 3402.43
(NH), 3055.24 (CH aromatic), 2927.94 (CH aliphatic),
1643.35 (C=O); 1H NMR (DMSO-d

6
) ä ppm: 2.225

(s, 3H, CH
3
), 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 pyrazoline H-5), 7.102-7.242 (m,
2H, indole H-5 and H-6), 7.140 (d, 2H, J=7.2 Hz, H-
3, H-5 of 4-OH C

6
H

4
), 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 C

6
H

4
), 9.919 (s, 1H,

OH, exch.D
2
O), 11.505 (s, 1H, NH of indole, exch.

D
2
O); Anal. Calcd for C

19
H

17
N

3
O

2 
(319.34): C, 71.46;

H, 5.37; N, 13.16. Found: C, 71.28; H,5.12; N,12.85.

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

Yield: 20%; m.p. 100-101 oC; IR í
max

/cm-1:
3402.43 (NH), 3055.24 (CH aromatic), 2924.09 (CH
aliphatic), 1666.50 (C=O); 1H NMR (DMSO-d

6
) ä

ppm: 2.220 (s, 3H, CH
3
), 3.781(dd,1H, J=8.9, 3.6

Hz, pyrazoline H-4), 3.831 (dd, 1H, J= 8.6, 3.6 Hz,
pyrazoline H-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-ClC

6
H

4
),

8.339(d, 2H, J= 7.2 Hz, H-2, H-6 of 4-ClC
6
H

4
), 8.897

(br s, 1H, indole H-2), 11.696 (s, 1H, NH of indole,
exch. D

2
O) ; MS m/z 337.05 (M+, 19.98%), 339.10

(M+2, 6.54%) ;Anal. Calcd for C
19

H
16

ClN
3
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 (5c)

Yield: 40%; m.p. 65-66 oC; IR í
max

/cm-1: 3402.43
(NH), 3055.24 (CH aromatic), 2924.09 (CH aliphatic),
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1674.21 (C=O); 1H NMR (DMSO-d
6
) ä ppm : 2.210

(s, 3H, CH
3
), 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, pyrazoline H-5), 7.037 (t, 1H,
J=8.4, indole H-5), 7.372 (t, 1H, J=8.4, indole H-6),
7.471 (d, 2H, J=7.6 Hz, H-3, H-5 of 4-Br C

6
H

4
),

7.641 (d, 1H, J=8.4, indole H-7), 8.137 (d, 2H, J=7.6
Hz, H-2, H-6 of 4-Br C

6
H

4
), 8.293 (d, 1H, J=8.4 Hz,

indole H-4), 8.370 (s, 1H, indole H-2), 11.653 (s, 1H,
NH of indole, exch. D

2
O); Anal. Calcd for

C
19

H
16

BrN
3
O (382.24): C, 59.70; H, 4.22; N, 10.99.

Found: C,59.74; H,4.27, N, 10.95

Procedure for the synthesis of 4-[5-(1H-Indol-3-
yl)-4,5-dihydroisoxazol-3-yl]phenol (6)

A mixture of chalcone (3a)
 
(0.26 g, 0.001 mol),

hydroxylamine hydrochloride (0.13 gm, 0.002 mol) and
sodium acetate (0.16 g, 0.002 mol) in ethanol (5 mL)
was refluxed for 5 h. The reaction mixture was poured
onto ice- water (15 mL), the formed precipitate was
filtered, washed with water, dried and crystallized from
ethanol.

Yield: 54%; m.p. 195-196 oC; IR í
max

/cm-1:
3387.00 (NH), 3051.39 (CH aromatic); 1H NMR
(DMSO-d

6
) ä ppm: 2.660 (dd,1H, J= 8.9, 3.2 Hz,

isooxazole H-4), 3.44(dd, 1H, J= 8.8, 3.2 Hz, 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 of 4-OH C

6
H

4
), 7.904 (br s,

2H, indole H-2 and H-4), 8.338 (d, 2H, J=7.2 Hz, H-
2, H-6 of 4-OH C

6
H

4
), 8.890 (s, 1H, OH, exch.D

2
O),

11.678 (s, 1H, NH of indole, exch. D
2
O); Anal. Calcd

for C
17

H
14

N
2
O

2
(278.29): C, 73.37; H, 5.07; N, 10.07.

Found: C, 73.76; H, 4.71; N, 10.22.

General procedure for the synthesis of (7a,b)

A cold solution of chalcone (3a,c) (0.001 mol) and
urea (0.06 g, 0.001 mol) in absolute ethanol (10 mL)
and few drops of sulphuric acid was heated under re-
flux for 5 h. The reaction mixture was set aside at room
temperature for 24 h, neutralized with 10% sodium car-
bonate (10 mL). The separated solid was filtered, dried
and crystallized from ethanol.

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

Yield: 40%; m.p. 190-191 oC; IR í
max

/cm-1:

3470.00-3315.00 (OH, NHs), 3055.24 (CH aro-
matic), 1670,73 (C=O) ; 1H NMR (DMSO-d6) ä 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-
OH C

6
H

4
), 7.173 (d, 1H, J=8.1 Hz, indole H-7), 7.213

(d, 2H, J=7.8 Hz, H-2, H-6 of 4-OH C
6
H

4
), 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

2
O exch.), 11.025 (s, 1H, NH,

D
2
O exch.), 11.593 (s, 1H, NH, D

2
O exch.), 12.062

(s, 1H, NH, D
2
O exch.); MS m/z 305.1(M+, 15.5%),

306.1(M+1, 15.5%); Anal. Calcd for C
18

H
15

N
3
O

2

(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 oC; IR í
max

/cm-1:
3440.00-3320.00 (NHs), 3055.24 (CH aromatic),
1674.21 (C=O), 1612.49 (C=N); 1H NMR (DMSO-
d6) ä ppm: 4.310 (d, 1H, pyrimidine H-4), 6.912 (d,
1H, pyrimidine H-5), 7.103 (d, 2H, J=6.9 Hz, H-3,
H-5 of 4-Br C

6
H

4
), 7.235 (d, 2H, J=7.2 Hz, H-2, H-

6 of 4-Br C
6
H

4
), 7.313-7.341 (m, 2H, indole H-5 and

H-6), 7.846 (d, 1H, J=8.4 Hz, indole H-7), 8.109 (d,
1H, J=8.7 Hz, indole H-4), 8.716 (s, 1H, indole H-2),
10.428 (s, 1H, NH, D

2
O exch.), 11.025 (s, 1H, NH,

D
2
O exch.), 12.085 (s, 1H, NH, D

2
O exch.); Anal.

Calcd for C
18

H
14

BrN
3
O (367.03): C, 58.71; H, 3.83;

N, 11.41. Found: C, 58.69; H, 3.89; N, 11.58.

General procedure for the synthesis of (8a,b)

A cold solution of chalcone (3a,c) (0.001 mol) and
thiourea (0.08 gm, 0.001 mol) in absolute ethanol (10
mL) and few drops of sulphuric acid was heated under
reflux for 5 h. the reaction mixture was set aside at room
temperature for 24 h, neutralized with 10% sodium car-
bonate (10 mL) and the separated solid was filtered
and crystallized from ethanol.

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

Yield: 38%; m.p.181-182 oC; IR í
max

/cm-1:
3413.39-3315.46 (OH, NHs), 3052.76 (CH aro-
matic), 1613.16 (C=N),1323.01(C=S); 1HNMR
(DMSO-d6) ä 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-OHC
6
H

4
), 7.223 (dd, 1H, J=7.2

Hz, indole H-5), 7.291 (d, 2H, J=8.4 Hz, H-2, H-6 of
4-OH C

6
H

4
), 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

2
O exch.), 10.494 (s, 1H,

NH, D
2
O exch.), 11.597 (s, 1H, NH, D

2
O exch.),

12.076 (s, 1H, NH, D
2
O exch.); Anal. Calcd for

C
18

H
15

N
3
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 oC; IR í
max

/cm-1:
3445.00-3360.00 (NHs), 3055.24 (CH aromatic),
1616.35 (C=N), 1350.21(C=S); 1H NMR (DMSO-
d6) ä 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-5 of 4-Br C

6
H

4
), 7.352 (d, 2H, J=6.6 Hz, H-2, H-

6 of 4-Br C
6
H

4
), 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, indole H-4), 8.746 (s, 1H, indole H-2),
10.476 (s, 1H, NH, D

2
O exch.), 11.612 (s, 1H, NH,

D
2
O exch.), 12.092 (s, 1H, NH, D

2
O exch.); MS m/

z383.1(M+, 1.51%), 385.1 (M+2.0.99%) Anal. Calcd
for C

18
H

14
BrN

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

A mixture of chalcone (3a-c) (0.01mol) in ethanol
(15 mL), barbituric acid (1.28 gm, 0.01mol) in dioxane
(15 mL) and triethylamine (3 drops) was refluxed with
stirring for 3 h. The formed precipitate was filtered,
washed several times with ethanol and dried.

Yield: 69 % ; m.p. >300 oC; IR í
max

/cm-1: 3360.00,
3271.27, 3159.40 (NH), 3078.39 (CH aromatic),
2804.50 (CH aliphatic), 1724.36, 1685.79, 1639.49
(C=O); 1H NMR (DMSO-d

6
) ä 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-5 of C

6
H

4
), 7.898 (d, 2H, H-2,

H-6 of C
6
H

4
), 8.738 (br s, 2H, indole H-4 and =CH),

9.559 (br s, 2H, indole H-2 and =CH), 11.056 (s, 1H,
NH, exch.D

2
O), 11.139 (s, 1H, NH, exch.D

2
O),

12.752 (s, 1H, NH, exch.D
2
O); 13C NMR (100 MHz,

DMSO-d
6
) ä : 61.42, 108.62, 111.41, 113.18, 117.66,

121.71, 122.69, 123.70, 129.16, 136.42, 138.03,
139.77, 143.69, 150.40, 163.25,164.55 ; Anal. Calcd
for C

21
H

15
N

3
O

4 
(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)
 
(0.01mol) in ethanol

(70 mL), thiobarbituric acid (1.44 gm, 0.01 mol) in di-
oxane (15 mL) and triethylamine (3 drops) was refluxed
with stirring for 3 h. The formed precipitate was fil-
tered, washed several times with ethanol and dried.

Yield: 40%; m.p. >300 oC; IR í
max

/cm-1: 3630.03,
3437.15, 3155.54 (NH), 3066.82 (CH aromatic),
2908.65 (CH aliphatic), 1685.79, 1631.78
(C=O),1334.05(C=S); 1H NMR (DMSO-d

6
) ä ppm

7.332-7.363 (m, 4H, indole H-5, H-6 and H-7, pyri-
midine H-5), 7.589 (d, 2H, H-3, H-5 of C

6
H

4
), 7.880

(d, 2H, H-2, H-6 of C
6
H

4
), 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

2
O), 12.256 (s, 1H, NH,

exch.D
2
O), 12.955 (s, 1H, NH, exch.D

2
O); 13C NMR

(100 MHz, DMSO-d
6
) ä: 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

21
H

15
N

3
O

3
S (389.43): C,

64.77; H, 3.88; N, 10.79. Found: C, 64.75; H, 3.91;
N, 10.88.

1-(4-Hydroxyphenyl)-3-(3-(4-hydroxyphenyl)-1-
phenyl-1H-pyrazol-4-yl)prop-2-en-1-one (13)

To a solution of 3-(4-hydroxyphenyl)-1-phenyl-1H-
pyrazole-4-carbaldehyde (12) (0.26g ; 0.001 mol), p-
hydroxyacetophenone (1a) (0.14g ; 0.001 mol) in etha-
nol (30 mL), a pellet of KOH (0.11g, 0.002 mol)was
added. The reaction mixture was stirred at room tem-
perature for 24 h, and then acidified with hydrochloric
acid (2 mL). The formed precipitate was filtered,
washed with water, dried and crystallized from ethanol.

Yield: 47%; m.p. 210-211 oC; IR í
max

/cm-1:
3348.42 (OH), 3109.25 (CH aromatic), 1685.79
(C=O); 1H NMR (DMSO-d

6
) ä 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 C

6
H

4
), 7.401 (d, 2H, J=7.5 Hz, H-3,

H-5 of 4-OH C
6
H

4
), 7.434-7.589 (m, 5H, Ar-H),



300

Full  Paper

Synthesis and anticancer activity of substituted chalcone analouges OCAIJ, 10(8) 2014

An Indian Journal
Organic CHEMISTRYOrganic CHEMISTRY

7.788 (d, 2H, J=6.9 Hz, H-2, H-6 of 4-OH C
6
H

4
),

7.975 (d, 2H, J=7.5 Hz, H-2, H-6 of 4-OH C
6
H

4
),

7.976 (d, 1H, J=9.6 Hz, olefenic H), 9.252 (s, 1H, H-
5 pyrazole), 9.760 (s, 2OH, exch. D

2
O); MS m/z 382.1

(M+, 0.13 %); Anal. Calcd for C
24

H
18

N
2
O

3 
(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-Hydroxyphenyl)-1-phenyl-1H-pyrazol-4-
yl)-4,5-dihydro-1H-pyrazol-3-yl]phenol (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 mol) in ethanol (5 mL) was
refluxed for 5 h. The reaction mixture was poured into
ice �water (10 mL). The formed precipitate was fil-

tered, washed with water, dried and crystallized from
ethanol.

Yield: 68%; m.p. 82-83oC; IR í
max

/cm-1: 3356.14
(OH), 3286.70 (NH), 3066.82 (CH aromatic); 1H
NMR (DMSO-d

6
) ä ppm : 3.378 (dd,1H, J=7.5, 3.9

Hz, pyrazoline H-4), 3.445 (dd, 1H, J= 7.4,3.9 Hz,
pyrazoline H-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

6
H

4
) 7.350-7.583 (m, 6H, Ar-H and NH exch.D

2
O),

7.887 (d, 4H, J=8.1 Hz, H-2, H-6 of 4-OH C
6
H

4
),

8.661 (s, 1H, pyrazole H-5), 9.755 (s,2H, 2OH, exch.
D

2
O); MS m/z 394.15 (M+,0.12%). Anal. Calcd for

C
24

H
20

N
4
O

2 
(394.43): C, 72.71; H, 5.08; N, 14.13.

Found: C, 72.69; H, 5.14; N, 14.31.

1-[3-(4-Hydroxyphenyl)-5-(3-(4-hydroxyphenyl)-1-
phenyl-1H-pyrazol-4-yl)-4,5-dihydropyrazol-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) in glacial acetic acid (5
mL) was refluxed for 5 h. The reaction mixture was
poured into ice �water (10 mL). The formed precipi-

tate was filtered, washed with water, dried and crystal-
lized from ethanol.

Yield: 23%; m.p. 155-156 oC; IR í
max

/cm-1:
3371.57 (OH), 3066.82 (CH aromatic), 2924.09 (CH
aliphatic), 1654.92 (C=O); 1H NMR (DMSO-d

6
) ä

ppm : 2.175 (s, 3H, CH
3
), 3.375(dd, 1H, J=8.6, 4.9

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 C

6
H

4
), 7.972 (d, 4H,

J=8.4 Hz, H-2, H-6 of 4-OH C
6
H

4
), 8.890 (s, 1H,

pyrazole H-5), 9.753, 9.809 (2s, 2OH, exch. D
2
O);

13C NMR (100 MHz, DMSO-d
6
) ä: 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 ; Anal. Calcd for C

26
H

22
N

4
O

3 
(436.46):

C, 71.22; H, 5.06; N, 12.78. Found: C, 71.57; H,
4.73; N, 13.17

Antitumor screening

Under a sterile condition, cell lines were grown in
RPMI 1640 media (Gibco, NY, USA) supplemented
with 10% fetal bovine serum (Biocell, CA, USA), 5
Õ105 cells / ml was used to test the growth inhibition
activity of the synthesized compounds. The concentra-
tions of the compounds ranging from 0.01 to 100 µM

were prepared in phosphate buffer saline. Each com-
pound was initially solubilized in dimethylsulfoxide
(DMSO), however, each final dilution contains less than
1% DMSO. Solutions of different concentrations (0.2
ml) were pipetted into separate well of a microtiter tray
in duplicate. Cell culture (1.8 ml) containing a cell popu-
lation of 6 Õ 104 cells/ml was pippeted into each well.
Controls, containing only phosphate buffer saline and
DMSO at identical dilutions, were also prepared in the
same manner. These cultures were incubated in a hu-
midified incubator at 37oC. The incubator was supplied
with 5% CO2 atmosphere. After 48 h, cells in each
well were diluted 10 times with saline and counted by
using a coulter counter. The counts were corrected for
the dilution[26]

RESULTS AND DISCUSSION

Chemistry

The synthesis of the target compounds was accom-
plished according to the reaction sequences illustrated
in Schemes 1 and 2. Chalcones (3a)[23], (3b,c)[24] were
synthesized by reacting 4-substituted acetophenone with
indolyl-3-carboxaldehyde in the presence of potassium
hydroxide by conventional Claisen-Schmidt conden-
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sation. The reaction between chalcones (3a�c) with hy-
drazine hydrate in ethanol led to synthesis of novel
pyrazoline derivatives (4a-c). The synthesized com-
pounds were characterized by their physical and spec-
tral data (IR, 1H-NMR) that confirmed the structures
of the novel compounds. The IR spectra of the
chalcones (3a-c) showed the characteristic band for

conjugated C=O at 1635cm-1 which disappeared in the
pyrazoline derivatives (4a-c). Compounds (4a-c)
showed an additional sharp band in the region 3394�
3217 cm-1 due to the NH stretch. The 1HNMR data of
(4a-c) showed H

4,
 H�

4
 of pyrazoline ring as double dou-

blet centered at ä 2.576-3.416, 3.621-3.782 ppm re-

spectively. While H
5 
of pyrazoline nucleus appeared as

CX CH3

O
+

N
H

OHC

X C C
H

O
H
C

NH

x
ON

C
O

C
H

H
C

HN

HN
Z

NH

O

O

N
H

X
NN

N
H

X
NHN

N
H

COCH3

1a-c
a  X=OH
b  X=Cl
c  X=Br

2 4a-c

3a-c

5a-c

6

 9   Z=O
10  Z=S

HN NH

NH

O

X

HN NH

NH

S

X

7a,b

8a,b

(i)
(ii)

(iii)

(iv)

(v)

(vi)

X=OH

7a X= OH
7b X= Br

8a X= OH
8b X= Br

C
O

HN
NH

Z

O NH
O

vii

vii

X

Scheme 1 : Reagents and conditions: (i) EtOH, 40% KOH, stir, rt, 24 h; (ii) NH
2
NH

2
, EtOH, reflux, 5 h; (iii) NH

2
NH

2
, glacial

acetic acid, reflux, 5 h; (iv) NH
2
OH.HCl, NaOCOCH

3
, EtOH, reflux, 5 h; (v) Urea, EtOH, conc. H

2
SO

4
, reflux, 5 h; (vi) Thiourea,

EtOH, conc. H
2
SO

4
, reflux, 5 h; (vii) for 9, barbituric acid, dioxane, EtOH, triethylamine, reflux, 3 h, for 10, thiobarbituric acid,

dioxane, EtOH, triethylamine, reflux, 3 h.
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triplet at 4.365-5.921 ppm. Meanwhile, cyclization of
chalcones (3a-c) with hydrazine hydrate in presence of
glacial acetic acid afforded 1-N- acetyl derivatives (5a-
c). On the other hand, cyclization of (3a) by treatment
with hydroxylamine hydrochloride in the presence of
sodium acetate in absolute ethanol afforded 4-(5-(1H-
indol-3-yl)-4,5-dihydroisoxazol-3-yl) phenol (6) ac-
cording to the previously described procedure for the
preparation of analogous compounds[27] in a good yield.
The structure was supported by its 1H NMR spectrum,
which showed double doublets at ä 2.66 and ä 3.44

for CH
2
 protons of isoxazoline ring. The CH proton at

C-5 of isoxazoline was obtained as triplet at ä 4.358.

Thus, disappearance of signals of the olefinic protons
and appearance of CH

2
 and CH proton signals in the

spectrum confirmed the formation of isoxazoline ring.
Furthermore, treatment of chalcone (3a,c) with urea or
thiourea in presence of ethanol containing few drops of
sulfuric acid using the method reported by Abd El-
Gawad[28] afforded dihydropyrimidine derivatives
(7a,b) and (8a,b) respectively. The IR spectra of com-
pounds (7a,b) showed the presence of absorption

CHO CH3

O
+ H2N

H
N

HO C
CH3

N
H
N

N
N Ph

OHC

HO

N
N
Ph

HO

N
N
Ph

HO

N
H

N

OH

N
N
Ph

HO

N
N

OH

(i)

(ii)

(iii)

(iv)

(v)

COCH3

1a

11 12

1a

13

14
15

CH CH

O

OH

Scheme 2 : Reagents and conditions (i) EtOH, glacial acetic acid, reflux, 1 h (ii) POCl
3
, DMF, reflux at 70oC, 8 h;

(iii)1a:phydroxyacetophenone, EtOH, KOH, stir, rt, 24 h; (iv) NH
2
NH

2
, EtOH, reflux, 5 h; (v) NH

2
NH

2
, glacial acetic acid,

reflux, 5 h
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bands from 3440 to 3315 cm�1 for the NH group and
from 1674 to 1662 cm�1 for C=O stretching vibrations.
The structure of the pyrimidin-2-ones (7a,b) was fur-
ther supported by their 1HNMR spectral data, which
showed two doublets from ä 3.8 to 4.3 ppm and from

ä 6.9 to 7.01 ppm, respectively, due to methene and

olefinic protons of the pyrimidine ring. The two NH
protons of the pyrimidine ring were seen as two broad
singlets from ä10.43 to 10.49 ppm and from ä 12.06

to 12.09 ppm, respectively.
One of the objectives of this work was the addition

of barbituric acid and thiobabrituric acid to the chalcones
through Michael addition, according to the procedure
previously adopted by Osman and his colleague[29].
Refluxing of (3a-c) with barbituric or thiobarbituric acid
in dioxane as a high boiling solvent in the presence of
triethylamine in an attempt to obtain the addition prod-
uct was unsuccessful. Instead, unexpected nucleophilic
substitution of the chlorine, bromine and hydroxyl atom
at 4-position of phenyl ring with barbiturate anion was
isolated. This unexpected result can be attributed to the
high electron density of indole nucleus which can be
extended by conjugation to the â-carbon of substituted

propanone decreasing its nucleophilicity and enhance
its resistance to nucleophilic attack. At the same time,
the presence of electron withdrawing carbonyl group
at the p- position to phenyl ring, the presence of good
leaving halogen atoms and dioxane as aprotic solvent
enhance nucleophilic substitution at 4-position. The
structure of compounds (9), (10) was supported by
analytical and spectral data. IR 1HNMR, 13CNMR and
MS spectrum of reaction of (3a-c) with barbituric gave
the same spectra for the three compounds indicating
that the separated product is only one and the same
compound. IR of compound (9) displayed characteris-
tic absorption band at 1639 due to C=O of chalcone
and three peaks at 3360, 3271, 3159 cm-1for NH. Also,
two sharp peaks at 1724.36, 1685.79 due to the car-
bonyl groups of barbituric acid. Thiobarbiturate deriva-
tive (10) gave nearly the same results with the excep-
tion that there is no peak for carbonyl function at 1724
cm-1 and appearance of a peak at 1334 cm-1 for the
C=S group.

On the other hand, 3-(4-hydroxyphenyl)-1-phe-
nyl-1H-pyrazole-4-carboxaldehyde (12) was synthe-
sized from 4-hydroxy acetophenone phenylhydrazone

(11) by Vilsmeier-Haack reagent[25]. Subsequently, the
Claisen�Schmidt condensation of the obtained alde-

hyde (12) with p-hydroxyacetophenone afforded the
corresponding pyrazolyl chalcone (13). The structure
elucidation of compound (13) was based on the spec-
tral data. The IR spectra of compound (13) clearly
showed absorption bands at 1685 cm-1 assigned to
C=O functionality. 1H-NMR spectrum of compound
(13) was consistent with a Z�olefinic structure, the â
olefinic proton appeared as doublet signal at 6.89 ppm,
while the á- olefinic hydrogen was found along with

aromatic region at 7.98 ppm with coupling constant
between them of J= 9.6 Hz which agrees with Z con-
formation. The appearance of Z conformation not E
may be attributed to large range of mesomeric effects
due to large conjugation present in such compound[30].
Continuing with the synthetic approach, the reaction of
a mixture of chalcone and hydrazine in the presence of
ethanol as a solvent afforded the desired compound
(14) in a moderate yield. When the same reaction was
carried out using acetic acid instead of ethanol, it gave
a different product identified as the corresponding N-
acetyl derivative (15). This finding suggests that acetic
acid acted not only as a solvent but also as acetylating
agent. Compounds (14) and (15) were characterized
by detailed spectroscopic data. In the 1HNMR spec-
tra, the two methylenic 4-H protons and the 5-H pro-
ton of the pyrazoline moiety form an ABX spin system.
Thus, the 4-H

A 
and 4�- H

B
 appeared each one as a

double- doublet at 3.375 ppm and 3.409-3.440 ppm
respectively while 5-H appear as triplet at 4.323-4.342
ppm.

Preliminary in-vitro anticancer screening

Out of the newly synthesized compounds, twelve
derivatives (4a), (4b), (4c), (5a), (5b), (5c), (6), (7a),
(9), (13), (14) and (15) were selected by the National
Cancer Institute (NCI) in-vitro disease-oriented hu-
man cells screening panel assay to be evaluated for their
in-vitro antitumor activity. A single dose (10 µM) of the

test compounds was used in the full 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
cells[26]. The data was reported as mean-graph of the
percent growth of the treated cells, and was presented
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TABLE 1 : Percentage growth inhibition (GI %) of in-vitro subpanel tumor cell lines at 10 µM concentration of tested

compounds. Bold values represents to point out the active compounds and lethal effect

Compound 
Cell Line 

4a 4b 4c 5a 5b 5c 6 7a 9 13 14 15 

Leukemia  

CCRF-CEM 58.89 37.16 45.25 55.24 17.83 47.77 L 41.85 17.17 10.15 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 - - 23.70 13.89 

MOLT-4 43.36 12.70 29.66 32.05 11.79 48.81 - 48.24 16.31 33.87 33.74 20.78 

RPMI-8226 - - 18.18 - 13.50 17.53 L 24.87 - - 32.40 Nt 

SR - L L - - 27.37 - nt Nt 11.50 L 15.99 

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 10.93 23.83 36.77 12.65 20.29 19.06 13.55 - - - 13.52 Nt 

NCI-H226 - Nt - 10.90 Nt 13.71 - - L - 13.19 11.44 

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 - 22.41 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 - 15.42 - 11.05 12.61 12.84 

SF-295 - - - - 24.72 19.57 - nt Nt L L - 

SF-539 - - - - 18.27 27.06 - 12.09 - 10.62 17.50 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 - - 

Melanoma  

LOX IMVI - - 10.28 11.97 13.19 30.44 - 23.26 - 12.56 12.44 15.34 

MALME-3M 12.28 17.19 - - 12.75 10.97 L 13.30 - - - - 

M14 - - 10.28 - 23.85 31.10 - 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 - 11.57 14.44 
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Compound 
Cell Line 

4a 4b 4c 5a 5b 5c 6 7a 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 - 12.41 - 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 - 28.45 12.64 25.85 L 18.22 35.03 - 22.60 

ACHN - - - - 21.54 24.77 10.75 20.75 - - 12.12 19.14 

CAKI-1 11.10 14.33 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 50.45 37.57 42.57 48.29 39.48 57.11 34.93 52.80 39.47 30.00 31.40 40.11 

Prostate Cancer  

PC-3 21.28 13.18 22.61 23.65 18.45 28.02 15.87 30.96 13.82 13.62 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 44.77 28.19 

HS 578T 10.31 - 11.74 10.94 - 25.41 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 - 18.51 29.10 25.59 

MDA-MB-468 L Nt - - Nt 27.09 L 12.29 - L - 12.21 

a -, GI <10%;  nt , not tested; L, compound proved lethal to the cell

as percentage growth inhibition (GI %).
The obtained data revealed that some of the tested

subpanel tumor cell lines exhibited variable sensitivity
profiles against most of the tested compounds. Regarding
the activity towards individual cell lines, the renal can-
cer UO-31cell line exhibited a wide range of sensitivity
towards all of the tested analogues, particularly com-
pound (5c) (GI 57.11%). Moreover, compounds (4a),
(4c), (5a) and (7a) showed moderate growth inhibi-
tory activity against the same cell line with GI values of
50.45, 42.57, 48.29, and 52.80%, respectively. Fur-
thermore, regarding the activity against the leukemia
subpanel, the growth of the leukemia MOLT-4 cell line
was variably affected by the presence of all the tested
compounds except the analog (6). Particular effective-

ness against this cell line was shown by compounds
(5c), (7a) with a GI value of 48.81, 48.24%, respec-
tively. Whereas the analogue (4a) exhibited moderate
activity against the same cell line (GI 43.36). The growth
of the CCRF-CEM cell line was found to be affected
by the presence of the ten tested compounds with a
reliable sensitivity to compounds (4a) and (5a) (GI
58.89and 55.24%, respectively). Meanwhile, leuke-
mia cell 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
(5c) with GI values of 47.77, 50.65, 60.90, 57.11 and
52.62%, respectively. It is worth-mentioning that only
compounds (5b) and (5c) were able to inhibit the growth
of the non-small cell lung cancer HOP-62 cell line with
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GI values of 33.72 and 41.98%, respectively. Regard-
ing to broad spectrum antitumor activity; close exami-
nation of the data presented in TABLE 1, revealed that
compounds (5c) and (7a) are the most active members
of this study, showing effectiveness toward numerous
cell lines belonging to different tumor subpanels. The
same analogy indicated that (4c), (5b) and (14) pos-
sess moderate antitumor activity. Compounds (4a), (5a)
and (7a) possess selective potency towards leukemia
cell lines, and renal cancer cell lines.

Structure-activity correlation, based on the num-
ber of cell lines proved sensitivity towards each of the
synthesized individual compounds, revealed that, 1-(3-
(4-bromophenyl ) -5 - (1H - indol -3-yl ) -4 ,5-
dihydropyrazol-1-yl) ethanone (5c) is more active an-
titumor agent than the other pyrazoline derivatives (4a-
c), (5a,b). Counterparts. The replacement of a
pyrazoline nucleus by isoxazoline ring (compound (6))
causes a dramatic decrease in the antitumor activity.
While the replacement of pyrazoline ring with
dihydropyrimidine nucleus (compound (7a)) shows
moderate antitumor activity. Replacement of indole
nucleus by 3 (4-hydroxy phenyl) -1-phenyl-1H-pyrazol
nucleus produces compounds (14) and (15) with nearly
a mild broad-spectrum antitumor activity.

CONCLUSION

Starting from Chalcones (3a-c), different new
cycliclized derivatives such as pyrazoline (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).
Evaluation of cytotoxic activity for the synthesized com-
pounds by in-vitro disease-oriented human cells screen-
ing panel assay revealed that all the synthesized com-
pounds exhibit moderate cytotoxic activity especially
against renal cancer UO-31cell line, particularly com-
pound (5c) which shows inhibition 57.11%. The
pyrazoline derivatives are more potent than other cy-
clized derivatives as anticancer agents. While the
isoxaline derivative (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 the tested compounds could offer an ex-
cellent framework in this field that may lead to discov-
ery of new lead compounds in the treatment of cancer.
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