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ABSTRACT

Pyrazolines are one of the heterocyclic commgis with very important biological activitieByrazoline
carbaldehydes were synthesized using chalconesyrdzine hydratein presence of formic acid. Tihectures of
the synthesized compounds have been establishd¢deobasis of their spectral data. The synthesizsddcted
compounds were evaluated for their anti-cancenatgti
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INTRODUCTION

Breast cancer is expected to account for 203 500 agacer cases and 39 600 deaths in 2002. Althouajbr
advances have been made in early detection, piexemind treatment, the need for more effectiveame in the
fight against late-stage breast cancer continuege@tly there is no curative treatment for womathunetastatic
breast cancer once they have failed adjuvant tlresaplew, effective cytotoxic agents with novel fm@gisms of
action are therefore urgently needed for the treatraf women with metastatic breast cancer [1].

Chalcones or 1,3-diaryl-2-propen-1-ones are natorasynthetic compounds belonging to the flavontaichily.
They exhibit different kinds of biological activés, such as antiproliferative [2], antioxidativé, [@ntibacterial [4],
antifungal [5], antileishmanial [6], antinocicepiy7] and Antimicrobial [8] agents.

Many pyrazoline derivatives are acknowledged tespss a wide range of bioactivities. The pyrazatindif makes
up the core structure of numerous biologicallyecttompounds. Thus, some representatives of therduoycle
exhibitantiviral/antitumor [11-13]antibacterial [16, 20, 21], antiinflammatory [16], analgesic [1T]ingistatic
[18], and antihyperglycemic activities [19]. Therrfoyl group is introduced to pyrazoline aiming tochance the
anticancer activity.

EXPERIMENTAL SECTION

Chemicals and reagents
2-Bromo-1-(3-bromo-2-hydroxy-5-methylphenyl)ethaaprp-aminoacetophenonevarious benzaldehydes, Zigdra
hydrate, sodium hydroxide, acetone, anhydrous putascarbonate and formic acid.

Experimental procedures

2-[(4-acetylphenyl)amino]-1-(3-bromo-2-hydroxy-5-méhylphenyl)ethanone (3)

A mixture of (1) (2.28 g, 10 mmol), p-aminoacetophen@e(1.35 g, 10 mmol) and anhydrous potassium
carbonate(2 g) in dry acetone (50 ml) was refluf@d4 h, then filtered while hot and the residuesweashed
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repeatedly with small portions of hot acetone. Ewvapng the combined filtrate gave a pale yellosidae, which
was crystallized from ethanol.

2-[(4-acetylphenyl)amino]-1-(3-bromo-2-hydroxy-5-méhylphenyl)ethanone (3)

IR (v ma): 3420 (-OH), 3230 (-NH), 3132 (Ar-H),1650 (Ar-C¥C693 (C=0), 1705 (fHNMR (DMSO): 2.30 (s,
3H, CH), 2.51 (s, 3H, COCH3), 4.51 (s, 2H, §H6.66 (s, H, NH), 7.01 (d, 1Hbhenyl H-4), 7.56 (d, 1H, phenyl
H-6), 7,66 (d, 2H, phenyl H-2, H6), 7.68 (d, PHenyl H-3, H5), 11.92 (s, 1H, OH). Mass: m/z 34B+2), 347
(M").

(1-(4-{[2-(3-bromo-2-hydroxy-5-methylphenyl)-2-oxothyllamino}phenyl)-3-(substituted phenyl)prop-2-eni-
one (4a-e)

To a mixture of(3) (3.468 g, 10 mmol) and 30% sodium hydroxide sofuti20 ml); a solution of the appropriate
aromatic aldehydes (12 mmol ) in alcohol (30 miswaded, the resulting red solution was allowestaad for 24h
at room temperature, diluted with water to 200 thén acidified with glacial acetic acid. The formgecipitate
was collected by filtration, dried and recrystalizfrom ethanol. (121)

(1-(4-{[2-(3-bromo-2-hydroxy-5-methylphenyl)-2-oxo#hylJamino}phenyl)-3-(phenyl)prop-2-en-1-one (4a)

IR (v may: 3424 (-OH), 3236 (-NH), 3135 (Ar-H),1653 (Ar-C¥Q695 (C=0), 1710 ()HNMR (DMSO): 2.31 (s,
3H, CH), 4.54 (s, 2H, Ch), 6.65 (s, H, NH), 6.70(d, 1Hk-olefinic proton), 6.97 (d, 1H3-olefinic proton), 7.01-
7.66 (M, 11 HAr-H), 11.96 (s, 1H, OH). Mass: m/z 451 (&), 449 (M).

(1-(4-{[2-(3-bromo-2-hydroxy-5-methylphenyl)-2-oxoéhyllamino}phenyl)-3-(4-chlorophenyl)prop-2-en-1-ore
(4b)

IR (v may): 3425 (-OH), 3237 (-NH), 3138 (Ar-H),1656 (Ar-C¥C697 (C=0), 1709 (JHNMR (DMSO): 2.34 (s,
3H, CHy), 4.62 (s, 2H, Ch), 6.68 (s, H, NH), 6.85 (d, 1Holefinic proton), 7.04 (d, 1H3-olefinic proton), 7.12-
7.72 (m, 10 HAr-H), 12.01 (s, 1H, OH). Mass: m/z 485 (M), 483 (M).

(1-(4-{[2-(3-bromo-2-hydroxy-5-methylphenyl)-2-oxo#ylJamino}phenyl)-3-(4-bromophenyl) prop-2-en-1-
one (4c)

IR (v may): 3423 (-OH), 3234 (-NH), 3135 (Ar-H),1658 (Ar-C¥C695 (C=0), 1704 (fHNMR (DMSO): 2.30 (s,
3H, CH), 4.60 (s, 2H, Ch), 6.67 (s, H, NH), 6.84 (d, 1Holefinic proton), 7.10 (d, 1Hj-olefinic proton), 7.23-
7.80 (m, 10 HAr-H), 12.06 (s, 1H, OH). Mass: m/z 530 (M), 528 (M+2), 526 (M).

(1-(4-{[2-(3-bromo-2-hydroxy-5-methylphenyl)-2-oxothyllamino}phenyl)-3-(4-methoxyphenyl)prop-2-en-1-
one (4d)

IR (V may: 3419 (-OH), 3228 (-NH), 3127 (Ar-H),1660 (Ar-CxQ691 (C=0), 1706 (JHNMR (DMSO): 2.32 (s,
3H, CH), 2.58 (s, 3H, COCH3), 3.91 (s, 3H, OgH4.64 (s, 2H, Ch), 6.69 (s, H, NH), 6.91 (d, 1Hk-olefinic
proton), 7.23 (d, 1H3-olefinic proton), 7.34- 7.96 (m, 10,lAr-H), 12.30 (s, 1H, OH). Mass: m/z 481 M), 479
(M").

(1-(4-{[2-(3-bromo-2-hydroxy-5-methylphenyl)-2-oxothyl]amino}phenyl)-3-(4-dimethylaminophenyl)prop-2-
en-1-one (4e)

IR (v ma): 3413 (-OH), 3229 (-NH), 3127 (Ar-H),1663 (Ar-C¥C693 (C=0), 1706 (fHNMR (DMSO): 2.25 (s,
3H, CH;),2.64 (s, 6H, N(CH),, 4.64 (s, 2H, Ch), 6.64 (s, H, NH), 6.93 (d, 1Holefinic proton), 7.26 (d, 1H3-
olefinic proton), 7.36- 7.99 (m, 10,lAr-H), 12.25 (s, 1H, OH). Mass: m/z 494 M), 492 (M).

5-(substitutedphenyl)-3-(4-{[2-(2-hydroxy-3-bromo5methylphenyl)-2-oxoethyl]Jamino}phenyl)-4,5-dihydro-
1H-pyrazole-1-carbaldehyde (5a-€)

Appropriate chalcone4@-¢ 0.01 mol was treated hydrazine hydrate 0.020mfolimic acid and refluxed for 6 hr.
The hot reaction mixture was then poured into iokelavater. The solid separated out was filteredshea, dried
and recrystallized from ethanol.

5-phenyl-3-(4-{[2-(2-hydroxy-3-bromo5-methylphenyl)2-oxoethyllamino}phenyl)-4,5-dihydro-1H-pyrazole-
1-carbaldehyde (5a)

IR (V ma): 3418 (-OH), 3225 (-NH), 3129 (Ar-H),1666 (Ar-C¥QA710 (HC=0)*HNMR (DMSO): 2.25 (s, 3H,
CH,), 3.10 (dd, 1H, axial-H of CH2-pyrazoline), 3.4( 1H, equatorial-H of CH2-pyrazoline), 4.67 (sl, ZH,),
6.70 (s, H, NH), 7.56- 8.01 (m, 11, Ar-H), 9.31 (s, 1H, HC=0),12.30 (s, 1H, OH). Masgz 491 (M+2), 489
(M").
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5-(4-chlorophenyl)-3-(4-{[2-(2-hydroxy-3-bromo5-mehylphenyl)-2-oxoethyllJamino}phenyl)-4,5-dihydro-1H-
pyrazole-1-carbaldehyde (5b)

IR (v may: 3421 (-OH), 3227 (-NH), 3132 (Ar-H),1670 (Ar-C¥Q712 (HC=0), )*HNMR (DMSO): 2.27 (s, 3H,
CH,), 3.21 (dd, 1H, axial-H of CH2-pyrazoline), 3.@#l, 1H, equatorial-H of CH2-pyrazoline), 4.694ki, CH,),
6.75 (s, H, NH), 7.61- 8.11 (m, 10, Ar-H), 9.33 (s, 1H, HC=0),12.35 (s, 1H, OH). Massz 525 (M+2), 523
(M").

5-(4-bromophenyl)-3-(4-{[2-(2-hydroxy-3-bromo-5-melylphenyl)-2-oxoethyllamino}phenyl)-4,5-dihydro-1H-
pyrazole-1-carbaldehyde (5c)

IR (v ma): 3420 (-OH), 3225 (-NH), 3130 (Ar-H),1671 (Ar-C¥QA710 (HC=0), ()*HNMR (DMSO): 2.25 (s, 3H,
CH,), 3.22 (dd, 1H, axial-H of CH2-pyrazoline), 3.4%l( 1H, equatorial-H of CH2-pyrazoline), 4.67 (sl, ZH,),
6.73 (s, H, NH), 7.60- 8.03 (m, 1Q Ar-H), 9.30 (s, 1H, HC=0),12.30 (s, 1H, OH). Masgz 570 (M+4), 568
(M*+2), 566 (M).

5-(4-methoxyphenyl)-3-(4-{[2-(2-hydroxy-3-bromo5-mthylphenyl)-2-oxoethylJamino}phenyl)-4,5-dihydro-
1H-pyrazole-1-carbaldehyde (5d)

IR (v ma): 3425 (-OH), 3222 (-NH), 3122 (Ar-H),1674 (Ar-C¥QA711 (HC=0), ()*HNMR (DMSO): 2.25 (s, 3H,
CHs, 3.22 (dd, 1H, axial-H of CH2-pyrazoline), 3.4%1(d H, equatorial-H of CH2-pyrazoline), 3.97 (s,,3pCH),
4.62 (s, 2H, Ch), 6.70 (s, H, NH), 7.61- 8.10 (m, 1Q Ar-H), 9.28 (s, 1H, HC=0),12.29 (s, 1H, OH). Massz
521 (M'+2), 519 (M).

5-(4-dimethylaminophenyl)-3-(4-{[2-(2-hydroxy-3-brano5-methylphenyl)-2-oxoethyllamino}phenyl)-4,5-
dihydro-1H-pyrazole-1-carbaldehyde (5€)

IR (v may: 34259 (-OH), 32225 (-NH), 3126 (Ar-H),1676 (ArC), 1713 (HC=0), ()*HNMR (DMSO): 2.24 (s,
3H, CH;, 2.69 (s, 6H, N(CH),, 3.26 (dd, 1H, axial-H of CH2-pyrazoline), 3.4&l(dH, equatorial-H of CH2-
pyrazoline), 3.99 (s, 3H, OGH 4.64 (s, 2H, Ch), 6.72 (s, H, NH), 7.69- 8.20 (m, 1Q Ar-H), 9.29 (s, 1H,
HC=0),12.31 (s, 1H, OH). Mass: m/z 534°@a), 532 (M).
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Chemistry

The compound(3) was synthesized by reaction of 2-bromo-1-(3-brd¥tordroxy-5-methylphenyl)ethanofig
with p-aminoacetopheno(® in refluxing acetone as shown fcheme 1 Chalcone derivativeg4a-e)vere
prepared through Claisen—Schmidt condensation oftopbenone derivative (3) with appropriate
benzaldehydes.CompouiiBa-elere synthesized bythe reaction of hydrazine hgdweith Chalcone derivatives
(4a-e)in formic acid Echeme 1)The physical data of the synthesized compoundsgwas inTable 1

General procedures

Melting points were determined in open capillaresd are uncorrected. IR spectra were recorded using
PerkinElmer FT-IR 1650 spectrophotomefét.NMR spectra were recorded on Bruker AM 400 insieat (at 400
MHz) using tetramethylsilane (TMS) as an interrtahdard and DMSO-d6 as a solvent. Chemical shitgaven
inparts per million (ppm). Splitting patterns aresiynated asfollows: s- singlet, d- doublet, pl&t, g-quartet and
m-multiplet. Mass spectra (MS) were recordesingi finnigan SSQ 7000 Gas Chromatograph—Mass. tiAd
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synthesized compounds were purified by rechizition. The reactions were followed up and theity of
compounds was monitored on pre-coated TLC platds/eializing the spots in ultraviolet light

Anticancer activities[20]

The synthesized compounds have been tested fotogig¢ activity against human mammary carcinoma loes
(MCF7) in the National Cancer Institute, Cairo Usnisity. The screening involves calculation of trergentage
growth or surviving fraction of the drug treated| dmes compared by untreated control using Stidatamine B
(SRB) colorimetric assay. Cells were plated 96&-multiwell plate (1bcells/well) for 24 hours before treatment
with the compounds to allow attachment of celllte wall of the plate. Different concentrations ofrppound under
test (0.0, 1.0, 2.5, 5.0 and 10.0 pg/ml) were addetthe cell monolayer. Triplicate wells were pregghfor each
individual dose. Monolayer cells were incubatedhtite compounds for 48 hours at 37°C and in atnerspdf 5 %
CO,. After 48 hours, cells were fixed, washed andnst@iwith Sulforhodamine B stain. Excess stain washed
with acetic acid and attached stain was recoveiddtw EDTA buffer. Color intensity was measuradan ELISA
reader. The relation between surviving fraction angdg concentration is plotted to get the survisaitve of the
tumor cell line after the specified compound. Tésults were described in the TABLE 2.

RESULTS AND DISCUSSION

In our study, a series of chalcof#s-epnnd pyrazoling®a-e) showed moderate to significant anticancer activity
when compared with standard drugs. However it $s lnan standard drugs like Doxorubicin but compfie)
Showed significant anticancer activity when comgatie standard drug.Data were presente@ABLE 2 revealed
the 1G; of the synthesized compounds.

Table 1 Physical data of the synthesized compounds

Compound No. | Melting point(®) | Yield (%) | Molecular Formula
3 113 72 C,7H16BrNO4
4a 123 73 Cy4H,0BrNO3
4b 137 76 C,4H9BrCINOg
4c 167 77 C,4H1oBroNO3
4d 141 74 C,5H,,BrNO,
4e 163 60 C,6H25BrN,O3
5a 135 67 Cy5H,oBrN3O5
5b 178 63 C,5H,1BrCIN;O4
5¢ 207 64 C,5H,1BroN3;O4
5d 181 63 C,6H24BrN3O,
5e 203 53 C,7/H5,BrN,4O4

TABLE 2 Anticancer activity of the synthesized compunds (ICsg) (against MCF7 cell line)

Compound No. | ICsc ug/ml
4a 2.34
4b 4.72
Ac 3.61
4d 2.34
de 0.86
5a 2.3
5b 4.72
5c 4.69
5d 3.46
5e 1.84
Doxorubicin 0.7
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