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ABSTRACT

A series of2-styrylchromonesa-h were synthesized and their cytotoxic activity was evieldat a very low
concentrationagainstMCF-7 and MDA-237 cell linell compounds showed higher cytotoxic activitytfoth cell
lines. The structures of the newly synthesized oongis were characterized by 1B and**C NMR, LC-MS and
elemental analysis.
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INTRODUCTION

2-Styrylchromones are a small group of naturallycusdng chromones, vinylogues of flavones (2-
phenylchromones). Several analogues of these camdgouave been synthesized and tested in diffeiehtidical
systems showed different activities with potentierapeutic applications, even before the firskaison of natural
2-styrylchromones from the green algéhrysophaem tayloriin 1986 [1,2]. The natural compounds were
demonstrated to possess cytotoxic activity agdegtaemia cells [1,2] and those obtained by sytigheshibited
antiallergic [3], antiviral [4], antitumour [5] anahtagonism of A3 adenosine receptor [6] properiRexently, these
compounds have also demonstrated antioxidant pieperamely xanthine oxadase inhibition [7], hepadtection
against pro-oxidant agents in cellular and nonfutsl systems [8,9] and scavenging activity agairsictive
oxygen and reactive nitrogen species (ROS and RNX)

Further more, chromones have been found to beeastia number of plant cycles, including growthulegon,
indole acetic acid oxidation and dormancy inhilitias well as exhibiting cytokine in type behavicamd
stimulating oxygen up takes in plant tissues [JAdcordingly, many synthesized chromones derivatikiase
extensively studied for the development of novdicamcer agents. Molecular mechanisms of anticaetfects
mediated by chromones such as flavonoids couldttoéwted to antiproliferation, stimulation of apopis, cell
cycle arrest and promotion of differentiation, isitibn of angiogenesis and modulation of multidragistance [12].
Therefore, the aim of the present work was to owmi searching study a series of structure related 2
styrylchromones (Scheme 1) for their potential tyxa activity.

MATERIALSAND METHODS

Chemistry

Melting points were determined in open capillaesa Mel-Temp apparatus and are uncorrected. Alrd¢lactions
were monitored by thin layer chromatography (TL@)pryecoated silica gel 60 F254 (mesh); spots wistgalized
with UV light. Merck silica gel (60-120 mesh) wased for column chromatography. The IR spectra wecerded
on a PerkirElmer BX1 FTIR Spectrophotometer as KBr pellets trelwave numbers were given in tH NMR
(400 MHz), and**C NMR (100 MHz) spectra were recorded on a Bruk&tXA400 MHz NMR spectrometer in
CDCls/DMSO-dg solution using TMS as an internal standard. Thesnsectra were recorded on Agilent 1100
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LC/MSD instrument with method API-ES at 70 eV. Aliemical shifts are reported d(ppm) using TMS as an
internal standard. Elemental analysis were recootteal Thermo Finnigan Flash EA 1112 analyzer.

General procedure for the preparation of compounds (3a-h)
Compounds3a-h) was prepared by the procedure given in the tibeeg[14]

General procedure for the preparation of compounds (4a-h)

Potassium hydroxide (1.4 g, 25 mmol) was addeddolation of the appropriate cinnamoyloxy acetommen@a-

h) (5 mmol) in dry pyridine (15 mL). The solution wasrred at room temperature for 2 h. After that sieéution
was poured into ice-cold water at pH 4. The sobthined was taken in chloroform and washed witrewanhd the
organic layer was dried over pgO, and the solvent was evaporated to dryness in easb. The residue was
crystallized from ethanol to obtain good yields-f).

3-Hydroxy-5-(2-hydroxy-5-acetoxyphenyl)-5-oxopenta-1,3-dienyl)phenyl acetate (4a)

Yield: 84% (brownish yellow color solid); mp 198@8C; IR (KBr) (vma/cm™): 3250, 1682, 1621, 1541 NMR
(400 MHz; CDCY): 6,4 2.32 (s, 3H, OAc-5"), 2.34 (s, 3H, OAc-4"), 6.4 {H, H-2), 6.54 (dJuy = 16.0 Hz, 1H, H-
4), 7.00 (dJu = 8.5 Hz, 1H, H-3"), 7.15 (dl = 8.5 Hz, 2H, H-3',5), 7.19 (ddyy = 8.5, 2.5 Hz, 1H, H-4"), 7.46
(d, Juy = 2.5 Hz, 1H, H-6"), 7.60 (dlyy = 8.5 Hz, 2H, H-2',6"), 7.82 (duy = 16.0 Hz, 1H, H-5), 12.20 (s, 1H, Ar-
OH), 14.60 (s, 1H, enolic-OHf’C NMR (100 MHz; CDC)): 6c21.1, 22.1, 97.0, 114.2, 116.0, 119.5, 120.6, 122.2
129.1, 130.3, 132.7, 139.2, 142.3, 146.8, 160.32,71.7195.7; LC-MS (ESI) m/z = 381 (M—H)Anal. Calcd. for.
C,H1507: C, 65.96; H, 4.71; Found: C, 65.90; H, 5.02 %.

3-Hydroxy-5-(2-hydroxy-5-methoxyphenyl)-5-oxopenta-1,3-dienyl)phenyl acetate (4b)

Yield: 80% (brownish yellow color solid); mp 211-23C; IR (KBr) (yma/cm’™): 3341, 1676, 1618, 153&1 NMR
(400 MHz; CDCY}): 6y 2.23 (s, 3H, OAc-4"), 3.80 (s, 3H, Ar-OMe), 6.2} {H, H-2), 6.62 (dJuy = 16.0 Hz, 1H,
H-4), 6.88 (dJuy = 8.5 Hz, 1H, H-3"), 7.12 (ddjy = 8.5, 2.5 Hz, 1H, H-4"), 7.18 (d, = 8.5 Hz, 2H, H-3',5"),
7.35 (d,Jun = 2.5 Hz, 1H, H-6"), 7.64 (dlyy = 8.5 Hz, 2H, H-2",6"), 7.86 (dyy = 16.0 Hz, 1H, H-5), 11.80 (s, 1H,
Ar-OH), 14.70 (s, 1H, enolic-OH)l,sC NMR (100 MHz; CDCJ): 6c21.1, 97.1, 114.3, 116.0, 119.2, 122.3, 124.7,
129.6, 132.0, 133.3, 139.2, 141.8, 152.5, 160.8,317195.3; LC-MS (ESI) m/z = 353 (M—H)Anal. Calcd. for.
CooH106: C, 67.79; H, 5.08; Found: C, 67.57; H, 5.20 %.

3-Hydroxy-5-(2-hydroxy-4-acetoxyphenyl)-5-oxopenta- 1,3-dienyl)-2-methoxyphenyl acetate (4c)

Yield: 84% (brownish yellow color solid); mp 157-48C; IR (KBr) (yma/cm™): 3332, 1663, 1624, 15184 NMR
(400 MHz; CDCY}): 04 2.24 (s, 3H, OAc-4Y), 2.30 (s, 3H, OAc-4"), 3.84 8H, Ar-OMe), 6.16 (s, 1H, H-2), 6.54 (d,
Jdun = 3.4 Hz, 1H, H-3"), 6.56 (dlyy = 16.0 Hz, 1H, H-4), 6.62 (ddyy = 7.0, 2.4 Hz, 1H, H-5"), 6.98 (dyn = 8.3
Hz, 1H, H-5'), 7.16 (ddJus = 8.3, 1.8 Hz, 1H, H-6", 7.18 (dyn = 1.8 Hz, 1H, H-2"), 7.52 (dlyy = 16.0 Hz, 1H,
H-5), 7.62 (dJu = 7.0, Hz, 1H, H-6"), 12.80 (s, 1H, Ar-OH), 14.6@, 1H, enolic-OH);*C NMR (100 MHz;
CDCly): 6¢20.7, 21.1, 56.0, 97.1, 109.6, 112.0, 114.3, 11128,8, 121.6, 123.4, 131.9, 133.1, 133.8, 14148,9,
151.5, 164.3, 164.5, 165.1, 174.5, 195.6; LC-MSI\E8z = 413 (M+HJ; Anal. Calcd. for. GHyOg: C, 64.07; H,
4.85; Found: C, 64.10; H, 4.83 %.

3-Hydroxy-5-(2-hydroxy-5-acetoxyphenyl)-5-oxopenta-1,3-dienyl)-2-methoxyphenyl acetate (4d)

Yield: 76% (greenish yellow color solid); mp 15131%; IR (KBr) (vma/cm’): 3254, 1683, 1633, 15144 NMR
(400 MHz; CDCY}): 04 2.25 (s, 3H, OAc-5"), 2.28 (s, 3H, OAc-4"), 3.%4 8H, Ar-OMe), 6.22 (s, 1H, H-2), 6.46 (d,
Jun = 16.0 Hz, 1H, H-4), 7.00 (dy = 8.3 Hz, 1H, H-3"), 7.05-7.25 (m, 4H, H-4",2'¢%), 7.43 (dJun = 2.5 Hz,
1H, H-6"), 7.62 (dJyn = 16.0 Hz, 1H, H-5), 12.10 (s, 1H, Ar-OH), 14.%8, 1H, enolic-OH)*C NMR (100 MHz;
CDCly): 6¢20.6, 21.0, 56.0, 97.2, 116.1, 118.7, 120.3, 12128,5, 127.4, 127.7, 133.8, 137.6, 139.3, 14146,Q,
158.4, 159.9, 161.0, 163.6, 174.8, 195.3; LC-MSI\E8z = 413 (M+HJ; Anal. Calcd. for. GH»Og: C, 64.07; H,
4.85; Found: C, 64.04; H, 5.00 %.

3-Hydroxy-5-(2-hydroxy-5-methoxyphenyl)-5-oxopenta-1,3-dienyl)-2-methoxyphenyl acetate (4¢€)

Yield: 78% (yellowish brown color solid); mp 1324.%C; IR (KBr) (ymadcmil): 3290, 1641, 1627, 15534 NMR
(400 MHz; CDCY}): dy 2.30 (s, 3H, OAc-4"), 3.80 (s, 3H, Ar-OMe), 3.90 8H, Ar-OMe), 6.24 (s, 1H, H-2), 6.52
(d, Jyn = 16.0 Hz, 1H, H-4), 7.03 (dyy = 8.3 Hz, 1H, H-3"), 6.90-7.40 (m, 4H, H-4",2'¢), 7.41 (dJuy = 2.5 Hz,
1H, H-6"), 7.60 (dJyy = 16.0 Hz, 1H, H-5), 11.80 (s, 1H, Ar-OH), 14.86, 1H, enolic-OH)**C NMR (100 MHz;
CDCly): 6¢20.6, 56.0, 57.2, 97.1, 114.5, 116.9, 117.6, 11126,0, 122.9, 123.6, 124.7, 137.2, 139.2, 1468,8,
159.7, 160.2, 162.8, 175.7, 195.4; LC-MS (ESI) m/83 (M—H); Anal. Calcd. for. §H»O7: C, 65.62; H, 5.20;
Found: C, 65.64; H, 5.22 %.
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3-Hydroxy-1-(2-hydroxy-4-acetoxyphenyl)-5-(3,4,5-trimethoxyphenyl) penta-2,4-dien-1-one (4f)

Yield: 70% (dark yellow color solid); mp 138-140; IR (KBr) (yma/cm™): 3315, 1669, 1626, 15231 NMR (400
MHz; CDCL): 8y 2.30 (s, 3H, OAc-4"), 3.76 (s, 3H, Ar-OMe-4'), 8.&, 6H, Ar-OMe-3'5"), 6.20 (s, 1H, H-2), 6.54
(d, Juyy = 2.3 Hz, 1H, H-3"), 6.58 (ddyy = 8.3, 2.3 Hz, 1H, H-5"), 6.60 (dyy = 16.0 Hz, 1H, H-4), 7.50 (s, 2H, H-
2', 6", 7.60 (dJuy = 8.3 Hz, 1H, H-6"), 7.62 (d}yy = 16.0 Hz, 1H, H-5), 12.80 (s, 1H, Ar-OH), 14.58, 1H,
enolic-OH);13C NMR (100 MHz; CDGCJ): 6c21.3, 56.2, 61.0, 97.0, 105.6, 112.6, 115.6, 11®6,4, 132.9, 136.2,
136.7, 143.4, 155.8, 157.3, 162.6, 164.9, 176.3,69 C-MS (ESI) m/z = 415 (M+H) Anal. Calcd. for. G;H,,Oq:

C, 63.76; H, 5.31; Found: C, 63.77; H, 5.34 %.

3-Hydroxy-1-(2-hydroxy-5-acetoxyphenyl)-5-(3,4,5-trimethoxyphenyl) penta-2,4-dien-1-one (4q)

Yield: 74% (yellow color solid); mp 143-14%; IR (KBr) (vma/cm™): 3347, 1684, 1635, 1542H NMR (400
MHz; CDCL): 6, 2.30 (s, 3H, OAc-5"), 3.91 (s, 3H, Ar-OMe-4'), 3.&, 6H, Ar-OMe-3'5"), 6.23 (s, 1H, H-2), 6.48
(d, Jy = 16.0 Hz, 1H, H-4), 6.78 (s, 2H, H-2', 6'), 684, = 8.3 Hz, 1H, H-3"), 7.04 (ddy, = 8.3, 2.2 Hz, 1H,
H-4"), 7.14 (d,Jy = 2.2 Hz, 1H, H-6"), 7.56 (dJ4y = 16.0 Hz, 1H, H-5), 11.80 (s, 1H, Ar-OH), 14.78, 1H,
enolic-OH);™*C NMR (100 MHz; CDC)): §:20.9, 56.2, 61.0, 96.9, 105.7, 119.5, 120.6, 12124,3, 129.2, 129.5,
130.6, 140.2, 147.0, 153.5, 156.7, 165.7, 174.3,3t9.C-MS (ESI) m/z = 415 (M+H) Anal. Calcd. for. GH,,0s:

C, 63.76; H, 5.31; Found: C, 63.75; H, 5.35 %.

3-Hydroxy-1-(2-hydroxy-5-methoxyphenyl)-5-(3,4,5-trimethoxyphenyl ) penta-2,4-dien-1-one (4h)

Yield: 75% (dark yellow color solid); mp 130-182; IR (KBr) (vma/cm?): 3295, 1672, 1624, 15384 NMR (400
MHz; CDCl): éy 3.82 (s, 3H, OMe-5"), 3.91 (s, 3H, Ar-OMe-4"), 8.65, 6H, Ar-OMe-3'5"), 6.28 (s, 1H, H-2),
6.52 (d,Jun = 16.0 Hz, 1H, H-4), 6.80 (s, 2H, H-2', 6", 6(@4J,4, = 8.5 Hz, 1H, H-3"), 7.10 (ddy4 = 8.5, 2.5 Hz,
1H, H-4"), 7.14 (dJun = 2.5 Hz, 1H, H-6"), 7.58 (dlyy = 16.0 Hz, 1H, H-5), 11.80 (s, 1H, Ar-OH), 14.1§, 1H,
enolic-OH);*C NMR (100 MHz; CDCJ): 5:56.2, 56.6, 61.0, 97.0, 105.4, 111.6, 118.7, 1112%,4, 123.5, 130.5,
135.4, 140.0, 152.0, 153.6, 157.0, 174.7, 195.4ME (ESI) m/z = 385 (M-H) Anal. Calcd. for. gH»,07: C,
65.28; H, 5.70; Found: C, 65.25; H, 5.66 %.

General procedure for the preparation of compounds (5a-h)

Concentrated 50O, (0.75 mL) was added to a solution of the approprid-hydroxy-1-(2-hydroxyphenyl)-5-
phenyl-2,4-pentadien-1-ondg-h) (10 mmol) in glacial acetic acid (20 mL) and tieaction mixture was heated at
90°C for 3 h with stirring. After cooling, the reaationixture was poured into ice cold water and diifier 10min.
The obtained solid was collected by filtration, tvad with water and dried. The residue was puribigdsilica gel
chromatography, using CHECIn-hexane (7:3) as the eluent, to affording the etqzeEbydroxy-2-styrylchromones in
good yields %a-h).

2-(4-Hydroxystyryl)-6-hydroxy-4H-chromen-4-one (5a)

Yield: 96% (brick red color solid); mp 270-27€; IR (KBr) (vma/cmi‘): 3355, 1630, 1612, 1570, 1478 NMR
(400 MHz; DMSO#d): o4 6.29 (s, 1H, H-3), 6.80 (dyy = 8.3 Hz, 2H, H-3',5"), 6.93 (dyyy = 16.0 Hz, 1H, Hg),
7.20 (dd,Jyy = 8.8, 2.7 Hz, 1H, H-7), 7.27 (dyn = 2.7 Hz, 1H, H-5), 7.54 (dy = 8.3 Hz, 2H, H-2',6"), 7.55 (d,
Ju = 16.0 Hz, 1H, HB) 7.56 (d,Juy = 8.8 Hz, 1H, H-8), 9.95 (brs, 2H, 2xAr-OHJC NMR (100 MHz; DMSO-
dg): 6c108.0, 115.9, 117.0, 119.3, 122.7, 124.4, 126.9,6,2131.2, 136.3, 149.1, 154.6, 159.3, 162.0,8,76C-
MS (ESI) m/z = 279 (M-H) Anal. Calcd. for. GH;,04: C, 72.86; H, 4.29; Found: C, 72.83; H, 4.32 %.

2-(4-Hydroxystyryl)-6-methoxy-4H-chromen-4-one (5b)

Yield: 95% (yellow color solid); mp 259-26°C; IR (KBr) (vma/cm®): 3389, 2922, 1639, 1607, 1565, 148@;
NMR (400 MHz; DMSOs): 64 3.84 (s, 3H, Ar-OCHh), 6.36 (s, 1H, H-3), 6.82 (dy4 = 8.2 Hz, 2H, H-3',5"), 6.96
(d, Jyn = 16.0 Hz, 1H, Hy), 7.33-7.38 (m, 2H, H-5,7), 7.55 (8,4 = 8.2 Hz, 2H, H-2',6"), 7.58 (dyy = 16.0 Hz,
1H, HB) 7.64 (d,Juy = 9.0 Hz, 1H, H-8), 9.98 (brs, 1H, Ar-OHJC NMR (100 MHz; DMSOd,): 6. 55.6, 108.2,
115.9, 116.9, 119.6, 122.8, 124.4, 126.1, 129.6,2013.36.5, 150.1, 156.3, 159.3, 162.1, 176.5; LE{ESI) m/z =
293 (M—HY); Anal. Calcd. for. GH1404: C, 73.46; H, 4.76; Found: C, 73.42; H, 4.77 %.

2-(4-Hydroxy-3-methoxystyryl)-7-hydroxy-4H-chromen-4-one (5c)

Yield: 85% (orange yellow color solid); mp 260-282; IR (KBr) (ymadcmi®): 3369, 2918, 1636, 1618, 1514, 1461;
'H NMR (400 MHz; DMSO¢): d,; 3.83 (s, 3H, Ar-OCH), 6.22 (s, 1H, H-3), 6.81 (dyy = 8.2 Hz, 1H, H-5'), 6.87
(dd, Iy = 8.6, 2.2 Hz, 1H, H-6), 6.89 (duy = 2.2 Hz, 1H, H-8), 6.97 (dyy = 16.0 Hz, 1H, Hg), 7.00 (dd Jqy =
8.2, 2.0 Hz, 1H, H-6"), 7.13 (dyy = 2.0 Hz, 2H, H-2"), 7.53 (dy = 16.0 Hz, 1H, H3) 7.82 (d,Jun = 8.6 Hz, 1H,
H-5), 8.87 (brs, 1H, Ar-OH), 9.62 (brs, 1H, Ar-QHJC NMR (100 MHz; DMSOde): dc55.6, 102.2, 108.6, 114.6,
114.9, 115.6, 116.2, 117.2, 122.3, 126.4, 126.8,3,.347.9, 148.7, 157.2, 161.7, 162.8, 176.2; LE{ESI) m/z =
309 (M—HJ; Anal. Calcd. for. GgH140s: C, 69.68; H, 4.5; Found: C, 69.63; H, 4.8 %.

42
Pelagia Research Library



C. Venkata Rao et al Der Pharmacia Sinica, 2014, 5(4):40-46

Rs
Ra
Ry OH R3 S~ COH ~
+ Rs
R2 R4 i Rl O
o) Rg
1 2 R3
3
R; = R,=H, OMe, OAc Rz =R, =Rs=H, OMe, OAcC o
l ii
R3
Ry O OH R4
iii
i g
Rz ~ Rs
(@) OH
4
For compounds 5 For compounds 3 and 4
a) R1:R3:R5:H;R2:R4ZOH a)R_L=R3=R5=H;R2= R4:OAC

b) R;=R3=R5=H; R, = OMe; R= OH b) R = R3=R5 = H; R, = OMe; R;= OAcC
C) RR= R4=0OH; R, =Rs=H; R3=OMe )R =R;=0AcC; RR=Rs=H; R3 =OMe
e) R=Rg=H; R,=R3=0Me; R,=0OH e) R =R;=H; R, =R3;=0OMe; R,=OAc
g) Ri1=H; R, =0H; R3= R4;= Rs=OMe g) R=H; R, =0Ac; R3= R;=Rgs=0OMe
h) Ri=H; R, =0OMe; RR= R;=Rg=0OMe h)R =H; R,=0OMe; R= R;,=Rs=0OMe

Reagents and Conditions: (i) pyridine, POC}, rt. 4-5 h (i) Dry pyridine, KOH, rt. 1-2 h an(i) AcOH, aq.HSQ, 90-95°C, 2-3 h.

Scheme 1. Synthesis of 2-styrylchromones 5a-h
2-(4-Hydroxy-3-methoxystyryl)-6-hydroxy-4H-chromen-4-one (5d)
Yield: 88% (yellow color solid); mp 268-27C; IR (KBr) (vma/cm™): 3456, 2968, 1638, 1589, 1525, 1464
NMR (400 MHz; DMSO#d): 4 3.83 (s, 3H, Ar-OCH), 6.28 (s, 1H, H-3), 6.81 (dy = 8.1 Hz, 1H, H-5"), 7.00 (d,
Jun = 16.0 Hz, 1H, Hy), 7.12 (ddJuy = 8.1, 1.7 Hz, 1H, H-6"), 7.21 (dd,y = 8.9, 2.8 Hz, 1H, H-7), 7.27 (Guy
= 2.8 Hz, 1H, H-5), 7.29 (dyy = 16.0 Hz, 1H, HB), 7.52 (d Iy = 1.7 Hz, 2H, H-2"), 7.56 (dyn = 8.9 Hz, 1H, H-
8), 9.57 (brs, 1H, Ar-OH), 9.94 (brs, 1H, Ar-OHJC NMR (100 MHz; DMSOd): 6¢55.7, 107.7, 108.0, 110.8,
115.7, 117.3, 119.3, 122.3, 122.7, 124.4, 126.6,7,348.0, 148.8, 149.1, 154.6, 162.0, 176.7; LE{ESI) m/z =
309 (M-H); Anal. Calcd. for. GH140s: C, 69.68; H, 4.5; Found: C, 68.66; H, 4.7 %.

2-(4-Hydroxy-3-methoxystyryl)-6-methoxy-4H-chromen-4-one (5€)

Yield: 88% (grey color solid); mp 230-232; IR (KBr) (vma/cm™): 3228, 1643, 1607, 1529, 138 NMR (400
MHz; DMSO-dy): J 3.84 (s, 6H, Ar-OCH), 6.34 (s, 1H, H-3), 6.82 (d4 = 8.1 Hz, 1H, H-5'), 7.02 (dyy = 16.0
Hz, 1H, He), 7.13 (dd,Jyy = 8.1, 2.2 Hz, 1H, H-6"), 7.39- 7.33 (m, 2H, H¥%,7.53 (d,Juy = 2.2 Hz, 2H, H-2'),
7.58 (d,Juy = 16.0 Hz, 1H, HB), 7.64 (d,Juy = 9.0 Hz, 1H, H-8), 9.55 (brs, 1H, Ar-OH))C NMR (100 MHz;
DMSO-dy): 6c55.7, 105.0, 108.2, 110.9, 115.7, 117.1, 119.6,4,2222.8, 124.2, 126.6, 136.9, 148.0, 148.9, 150.1
156.4, 162.2, 176.6; LC-MS (ESI) m/z = 323 (M=HAnal. Calcd. for. GH:s0s: C, 70.37; H, 4.94; Found: C,
70.33; H, 5.00 %.

2-(3,4,5-Trimethoxystyryl)-7-hydroxy-4H-chromen-4-one (5f)

Yield: 80% (suff color solid); mp 250-25Z; IR (KBr) (vma/cm?): 3460, 2931, 2850, 1635, 1616, 1583;NMR
(400 MHz; DMSO#l): 6,4 3.69 (s, 3H, Ar-OCH), 3.84 (s, 6H, Ar-OCH), 6.26 (s, 1H, H-3), 6.84 (dd,; = 8.8, 2.1
Hz, 1H, H-6), 6.96 (dJuy = 9.0 Hz, 1H, H-8), 7.06 (s, 2H, H-2',6"), 7.13Jgy = 16.1 Hz, 1H, Hy), 7.56 (d,Juy =
16.1 Hz, 1H, HB), 7.58 (d,Jun = 8.8 Hz, H-5), 9.64 (brs, 1H, Ar-OH))C NMR (100 MHz; DMSO#dg): 6. 55.9,
60.1, 105.5, 107.4, 109.2, 114.7, 116.4, 120.1,613(86.2, 136.7, 139.0, 153.1, 157.3, 161.4, 1678.4; LC-MS
(ESI) m/z = 355 (M+HY) Anal. Calcd. for. GH:40s: C, 67.80; H, 5.08; Found: C, 67.75; H, 5.12 %.
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2-(3,4,5-Trimethoxystyryl)-6-hydroxy-4H-chromen-4-one (5g)

Yield: 80% (orange yellow color solid); mp 249-2%%: IR (KBr) (vma/cm™): 3368, 2926, 1639, 1613, 157
NMR (400 MHz; DMSO#): dy 3.69 (s, 3H, Ar-OCH), 3.84 (s, 6H, Ar-OCh), 6.32 (s, 1H, H-3), 7.06 (s, 2H, H-
2'6", 7.17 (dJyy = 16.1 Hz, 1H, Hy), 7.23 (dd s = 8.9, 2.8 Hz, 1H, H-7), 7.28 (duy = 2.8 Hz, H-5), 7.54 (d,
Jun = 8.9 Hz, 1H, H-8), 7.59 (dyy = 16.1 Hz, 1H, HB), 9.98 (brs, 1H, Ar-OH)**C NMR (100 MHz; DMSOdy):
6c55.9, 60.1, 105.3, 107.6, 108.8, 119.3, 120.0,9,2224.4, 130.6, 136.3, 138.9, 149.1, 153.1, 1541,5, 176.8;
LC-MS (ESI) m/z = 355 (M+H) Anal. Calcd. for. GH:40s: C, 67.80; H, 5.08; Found: C, 67.76; H, 5.10 %.

2-(3,4,5-Trimethoxystyryl)-6-methoxy-4H-chromen-4-one (5h)

Yield: 92% (greenish yellow color solid); mp 17461°%C; IR (KBr) (vma/cm): 2932, 2833, 1650, 1605, 1580
NMR (400 MHz; DMSO#€): dy 3.69 (s, 3H, Ar-OCH), 3.84 (s, 9H, Ar-OCh), 6.38 (s, 1H, H-3), 7.06 (s, 2H, H-
2',6", 7.18 (dJuy = 16.1 Hz, 1H, Hx), 7.32-7.40 (m, 2H, H-5,7), 7.61(d, = 16.1 Hz, 1H, HB), 7.64 (d,Juy =
9.0 Hz, 1H, H-8)*C NMR (100 MHz; DMSOd): Jc 55.6, 55.9, 60.1, 105.3, 108.9, 110.6, 117.6, 11928.0,
124.2, 130.6, 136.4, 139.0, 150.1, 153.1, 156.3,616176.6; LC-MS (ESI) m/z = 369 (M+H)Anal. Calcd. for.
C,1H>06: C, 68.48; H, 5.43; Found: C, 68.42; H, 5.45 %.

Cytotoxic activity
The compoundSa-h was subjected to MTT assay to determine cytotoagability.

Cell linesand culture

Human breast cancer MCF-7 and MDA-237 cells weravgrin DMEM (Dulbecco’s Modified Eagle’s Medium)
media containing 10% FBS, 1 mM nonessential aminbidsa 1 mM sodium pyruvate and 1%
penicillin/streptomycin. The cells were plated ir25 tissue culture flask and incubated at’87in a 5% CQ@
atmosphere with 90% humidity.

MTT Cytotoxicity assay

The effects of the compounds on human cell groptesented as the percentage of viable cells weakiaed by
the MTT method [15-19]. Cells were plated on a S8vwplate at 3x1d cells/well and exposed to the test
compounds (0.1- 50 uM) for 72 h. Cultures were d@itsated with DMSO as the medium control. After ¥ »f
treatment 10 mL of 3-(4,5-dimethylthiazol-2-yl)-Xfphenyltetrazolium bromide (MTT) solution (20 pdf 5
mg/mL) was added to each well and the plates wemebiated for 2-4 h at €. The supernatant was then removed
from formazan crystals and 100 mL of DMSO was addegach well. The absorbance at 570 nm was réad aa
Eliza Plate Reader. The cell viability was calcethby the average of three (n = 3) independentraxpats of
compound-containing wells by that of DMSO-controtlls. Three separate experiments were accomplished
determine the Ig; values.

RESULTSAND DISCUSSION

New 2-styrylchromonesé-h) were prepared in good yields 80-96%. The synsheais carried out according to the
three-step sequence in Scheme 1 and based on kiee-Bankataraman rearrangement [13]. This involirethe
formation of the desired 2'-cinnamoyloxyacetoph&sorfrom substitutedbrtho-hydroxy acetophenones and
cinnamic acid derivatives in pyridine using P@@s a condensing agent. A strong base such asspmas
hydroxide abstracts a proton from the methyl ketané the resultant carbanion attacks the esteongkbesulting
in the conversion of the cinnamoyloxyacetophendadke keto enols. A ring chain tautomerism thecuog in this
intermediate which is subsequently protonated lgystiong catalyst sulphuric acid and attack by2heydroxy
group ultimately results in the more stable 2-dghiyomone products by elimination. The cinnamicda@) was
prepared by an aldol condensation and eliminagaction from the corresponding benzaldehydes andnizacid
before reacted with the corresponding acetophendrtes structures of the prepared compounds wem@delied
using’H and**C NMR spectroscopies along with mass spectromeigyl& spectroscopy.

In fact, the cinnamoyloxyacetophenod@)(was established by the IR spectra present ordycanbonyl absorption
shifted to 1621 ch by the strong intra molecular hydrogen bondinge T NMR spectra shows two signals at
14.60 and 12.20 ppm, due to the protons of thei@aal the phenolic hydroxyl groups, respectivéipreover, the
diene structure is confirmed by the presence afettsignals, each for one olefinic proton, a singteabout 6.24
ppm for H-2 and a pair of doublets at 6.54 and pg& for H-4 and H-5, respectively. The high vabtiehe
corresponding coupling constant (J about 16.0 K@bdishes thérans configuration of this double bond and the
structure was confirmed by the detection of theanalar ion ahvz 381 in the LC-MS. The other intermediatda-(

h) had similar NMR data and the structures wereiéaied in the same manner as 31. The cyclodehypdrafi2,4-
pentadien-1-ones4é-h) by refluxing in sulphuric acid gave the corresgiog 2-styrylchromones5@-h) was
confirmed by the IR spectrum of these compoundsibited a band in the region 1630-1650 tror o, p-
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unsaturated carbonyl group and strong absorptiad ba3228-3460 cthshowed presence of OH groups. In tHe
NMR spectra, the characteristic signals for the Wa® observed arourid6.22—6.38 ppm. The resonance signal to
B-H (® 7.29-7.61 ppm) was appeared at higher frequenkiesahan that o6—H (6 6.93-7.18 ppm) due to the
mesomeric deshielding effect of chromone ring atgb durther confirmed by LC-MS spectra of all the 2
styrylchromones showed intense molecular ion peakdgative and positive ion mode at respective cutde

weights.

Cytotoxicity

The synthesized compounBa-h were subjected to MTT assay to determine growhibitory/cytotoxic capability
against two cancer cell lines MCF-7 and MDA-23Tcabcentration ranging from 0.1 uM to 50 uM for 72ie
presented in Figs. 1 and 2. The clinically apph@ticancer agent, doxorubicin, was used as positivérol in this
study. Most of the compounds showed remarkableigctgainst MCF-7 and MDA-237 cells. 2-Styrylchrones
influenced the cell growth in a concentration-defmn manner and caused 70% growth inhibition athilgaest
applied concentration (10 uM). The compouidnearly inactive at all tested concentrations (Q.Bnd 10 uM),
while the compouné&c was more active in all concentrations (0.1, 1 AbqiM) against both MCF-7 and MDA-237

cells.

B4 0.1 uM
; E==1.0uM
90- . 10 UM

% of Inhibition

5c 5d 5e 5f
Tested Compounds

Fig 1. Effect of the 2-styrylchromones on the growth of inhibition of MCF-7 breast cancer cell line

ez 0.1 M
. 1.0 uM

% of Inhibition

5d 5e 5f 5g 5h
Tested Compounds

Fig 2. Effect of the 2-styrylchromones on the growth of inhibition of MDA-237 breast cancer cell line
CONCLUSION

Evaluation of the cytotoxicity results shows thag presence of methoxy substituted 2-styrylchrora@oeand5d
results in a significant increase of cytotoxic @ityi when compared to the activity of ti@ and5b compounds.
Moreover, the cytotoxicity of all the above syntlzes compounds was higher in all the cell lined there tested in
comparison to that of reference anticancer agexardicin.
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