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Cytotoxicity of xanthone from Cratoxylum cochinchinense
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trihydroxy-4-(3,3-dimethylallyl)-xanthone (3), Dulcisxanthone B (4), B-mahostin
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TaamadianwmalnInse1ndl (H, °c, cosy, HSQC uag HMBC) 11nwWa
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mmﬁq‘?ﬁ?wﬂﬁamsu,aﬂaﬂ’nmﬂuﬁmiawaﬁuzﬁa UAZHS 1,3,7-trihydroxy-
2 4-di-isopropylxanthone (1) uarasn i ufivdomaduzdods 5 sinde uzde
Wi (BT-474), 1215 90A (CHAGO), w2159 (HEP-G2), usiansumza s
(KATO-) g uziedld (sw-620) annfiqaiiszdu 1.0s, 0.46, 0.46, 0.63
Uag 3.1 Lg/mL adey
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Abstract

Six isolated xanthones; 1,3,7-trihydroxy-2,4-di-isopropylxanthone (1),
Cochinchinone A (2), 7-geranyl-1.3,7-trihydroxy-4-(3,3-dimethylallyl)-xanthene
(3), Dulcisxanthone B (4), B-mahostin (5) and Dulcisxanthone F (6) were isolated
from hexanes extract of twigs of Cratoxylum cochinchinense. The structure of
isolated compounds were elucidated by basic NMR spectroscopy ('H, e, COSY,
HSQC and HMBC) and compared with previous literature reviews. The structure
activity relationship of isolated compounds displayed that the polarity of
compounds played important role in cytotoxicity of five human cancer cell lines,
Furthermore, 1,3,7-trihydroxy-2,4-di-isopropylxanthone (1) showed the most
cytotoxic activity against five human cancer cell lines; breast (BT474), lung
(CHAGO), liver (Hep-G2), gastric (KATO-II), and colon {(SW-620) as 1.05, 0.46,
0.46, 0.63 and 3.11 Lfg/mL, respectively.
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(@) $1u2u 140 Fadnfu thasaiadiuadiadest Fr2.7 #8102y 850 Sasndy
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96 Wqu QAL 5 x 10° 1wad thouwnd gamgl 37 esrusaiiun s% co,
w24 $2Tug duesugniiuenlfnaaunissfiszarludaringaty
DMsO lunamndududraq ain1¥fgamgil 37 eseruwaifoe 5% CO, U1 72
F2Tua Tavlddanrwguidly pmso Asifasuigninnaundos densy 72
'B:"ﬂ‘u\i 1@y MTT (3~(4,5-dimethylthiazol-2-yl)-2,5-diphynyltrazoliumbromide)
udi s mg/mL Y3ums 10 TulnsAnsaenqu tudfie13 4 $alug 4RO MITIRYS
1504 iy DMSO Wamnguos 150 lulnsfng ivsuwanuiu 5 wift @y 0.1
M glycine pH 10.5 153105 25 luTnsBasdangy winwanudnivldSasing
ganuLesi 540 w1 Tiuns [8,9]
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fin 1,3,7-trihydroxy-2,4-di-isopropylxanthone (1), Cochinchinone A (2), 7-geranyl-
1,3,7-trihydroxy-4-(3,3-dimethylallyl)-xanthone (3), Dulcisxanthone B (4, ), B-
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s 1 fdnwaziivvowdfimiosrmwisonsn 1dnnduada
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Tagldmaiia NMR a4 cpcl, dudniazat wodgguvesldseeu (5,
ﬁﬁ'm"ﬂgﬁﬂ Fyey 194499 OH proton 1 Fagnasfiviin 13.00 (11, s) s 1 3
'ny: OH ﬁeiaﬁ'ma aromatic ‘ﬁlﬂuﬁ'ﬂﬂm&’ﬂ‘li s hydrogen bonding fiu carbonyl
group ﬁ"’igﬂ]u'lm arcmatic proton ‘ﬁ 7.62 (1H, d, J = 2.2 Hz) uag 7.26 (2H, m) ‘].i\‘f%

91015 1 1 aromatic proton 3 Fayans FoyaiaTalsaeudt 5.30 (21, m), 3.53 (1H,



d,J =74 Hz), 3.47 (1H, d,J = 6.9 Hz), 1.91 (3H, 5), 1.88 (3H, 5), Uae 1.80 (3H,
s), 48 177 (3H, ) 5231y isoprenyl Havua 2 ¥y #DBYUI9 aromatic Uag
il’lﬂ‘lT@Jy,a 'H, 13C, HSQC, HMBC ‘WiJ’jWﬁal: isoprenyl ‘ﬁaﬁmﬁiaagjuma aromatic
fidunia 2 u0g 4 9Tyt carbon NMR (&) wuans 1 fimfueuenua 23
Fygne vindaya NMR desduririnswdans 1 Hhua15ngy xanthone 910
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= 6.6 Hz), 3.58 (1H, 1, J = 7.4 Hz), 2.07-2.13 (2H, m), 1.91 (2H, m), 1.87 3H, s),
1.66 (3H, 5), uae 1.59 (3H, s) uaznndeyaes 'H, °C, HSQC, HMBC sEy
3 geranyl #8812 aromatic Aeumied 4 unuMy isoprmyl ¥891 910
Fyayins carbon NMR (5) wuas 2 Saifueunavu 28 §2 910m5Sins1es;
TnssadreTavofudoyans sl Tnsalail wushens 2 %891 Cochinchinone
A Funefis109mums3T00n €. cochinchinense Ty Mahabusarakam Lagaay 1y
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msAinsied Insaadielasldinadin NMR uael¥ coey, WUNFUg I 'H NMR
494 3 idnuaiindey 2 Arafuas et dayao aromatic Sdnyazndouutas
Tuiimlesdi 7.63 (1H, d, 7 = 2.8 Hz) uag 7.26 (2H, m) mmmau‘%qw?s uay
7.64 (1H, d, J = 3.0 Hz), 7.38 (1H, d, J = 9.0 Hz), Uag 7.28 (1H, m) Yo9a1s
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3 Ao0YUNIY aromatic Timumued 2 unudidumniedt 4 Y8913 UTYNS 2 970
Fynos carbon NMR (F) wuans 3 Simfusustonun 28 da 11NY8Ya NMR
fosdusinldmsudiars 3 Shed 2-geranyl-1,3,7-trihydroxy-4-(3,3-
dimethylallyl)-xanthon “‘i‘fx‘llﬂﬂﬁi'lﬂx‘l‘mﬂ‘lifﬁﬂﬂ‘iﬂ C. cochinchinense 1A0 Bennett
uaznaz 111 1993 [11] Foya 'Huag "CNMR ves 3 uanalumsiefi 1 uas 2
WA

a1su3 gt 4 aunsaansdinldvndiadadont s Seruronnninld
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d, Hludhazars wudyanavesTusaou S, ﬁﬁﬁ’iyﬁa foygmves OH
proton 1 Fyaauiivdian 13.78 (1M, ) Ved 4 T3] OH Aile U9 aromatic #
L‘ﬂuﬁ'nymzﬂmﬁﬂ hydrogen bonding i1l carbonyl group ﬁ’iyiym aromatic proton
7 679 (1H, 5) uay 6.58 (1H, 5) 119991215 4 T aromatic proton 2 917 Taygm
Tulsneuils.14 (1K, ¢, = 6.7 Hz), 3.23 2H, d,/ = 7.0 Hz), 1.73 (3H, 5), 4ag 1.62
(3H, 5) 52y 318Iny] isoprenyl M3t 1 AvLELI aromatic uazamAoyavas 'y,
“C, HSQC, HMBC WudWy isoprenyl #DBYULI aromatic A MeH 2
FoguTsnoui} 5.10 (1, L /= 6.6 Hz), 4.04 (2H, d,J = 6.5 Hz), 1.78 (3H, s),
U8z 1.73 (3, 5) 591§ 31iiny isoprenyl nyjfi 2 Aoogiue aromatic nazeIndoya
94 'H, ”C, HSQC, HMBC WU3MY isoprenyl #804UM24 aromatic iftuvief
8 dtyy 18 methoxy group ﬁﬁaa;jumﬂ aromatic i 3.89 3H, s) VINAY Y0
carbon NMR (&) Wues 4 fimuenianun 24 dayn o ndoya NMR vl
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6.85 (1H, 5) U 635 (1H, s) 19831215 5 & aromatic proton 2 fRiQ 10 Feygyiae
Tulseoufl 5.27 (1H, m), 3.37 (1H, d, J = 7.0 Hz), 1.82 (3H, s), 4ag 1.71 (3H, 5)
seyiriing isoprenyl myfi 1 Aeegiue aromatic dyanulsaoud 5.27 (1,
m), 4.11 (1H, d, J = 6.2 Hz), 1.85 (3H, 5), Uas 1.70 (3H, s) 52y 11wy isoprenyl
W3 2 A0 aromatic wazvindoya 'H, “c, HSQC, HMBC wudiny
isoprenyl daaﬂﬁﬁ‘umﬂqﬁ 2u8% 8 ﬁ'ﬂgﬂg’tm methoxy group ﬁﬁaaéuma
aromatic 11 3.92 (3H, s) uoe 3.83 (3H, s) MINHTYDY 104 carbon NMR (50) WU S
fiafueustmun 25 d vindaya NMR shilnswhansuiqni s $deh s
mangostin FAtT5WNUMTIVENN Garcinia cowa T Likhitwitayawuid 4ag
naz 1l 1998 [13] doya 'H waz C NMR w05 umaslumswd 1 uas 2
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51N 6 annsausn v induaiadenti 2.6 sunsouenidiouun
2 fadnfuninmsiinselassaielaslfinadia NMR uaz1d cocl, Ehudavin
aza1w wudggiuvesldsneu (5, fidifyfe dyanaves OH proton 1
Famnadfiniog 1336 (H, 5) 199916 Ty OH o129 aromatic M
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: o A R
Al L 'H NMR vesrnsuignitinenldvinfaussdundos (400 MHz, Sin ppm, Jin Hz)

Aunmish 1 2° 3° 4 5° 6’

4 6.58s 6.35s 638 s

4a

5 7.26 m 7.38d(9.0) | 726 m 6.79 s 6.85s 6.85s

6 7.26m 7.28m 7.26 m

8 762d(2.2) | 7.644(3.0) | 7.63d(2.8)

Iy 347d(6.9) | 349d(6.9) | 3.56d(7.0) | 3.23d(7.0) | 3.37d(7.0) | 3.38d(7.3)
2 5.30m 5.30m 5.30m 5141(6.7) | 527m 5.251(7.2)
4 1.80 s 1.87s 1.79 s 1.62 5 1.82 s 1.70's

5" 1.88 s 1.79s 1.90s 1.73s 1.71s 1.82s

1" 3.53d(74) | 3.581(74) | 347d(7.0) | 404d(6.5) | 411d(62) | 8.07d(102)
2" 530m 530m 530m 519t(6.6) | 527m 5.85d(10.2)
4" 1.77 s 1.91m 2.10m L73s 1.85s 1.52s

s 1.91s 207-2.13m | 2.10m 178 s 1.70 s 1.52s

6’ 5.07t(6.6) | 5.07t(6.0)

g 1.59 5 1.60's

9" 1875 1.87s

10" 1.66 1665

1-OH 13.00 s 13.12s 13.01s 13.78 s 13.445 13.365
3-OMe 3.895 3.92s 3.93s
7-OMe 3.83s

“ recorded in CDCL,, " recorded in dmso-d,



1 a L 4 2 3
m31d 2. “C NMR vesmsudgnsinenldnnnussdnntos (400 MHz, Sin ppm)

fAumuah

o

1 2 3 4 35 6
1 158.2 158.4 1582 158.7 159.8 159.2
2 108.9 109.2 105.0 112.4 111.5 111.5
3 161.0 161.0 161.1 162.9 163.5 162.8
4 105.2 105.1 109.1 89.2 88.8 88.7
4a 153.0 151.9 153.0 154.7 155.7 154.9
5 118.9 119.0 118.9 100.0 101.5 102.1
123.8 121.5 121.6 1520 155.2 1550.7
152.3 1506 152.3 141.0 142.6 136.8
8 108.9 109.1 108.9 1236 137.0 119.6
8a 120.5 120.3 120.5 109.9 112.4 108.4
9 180.9 180.9 180.9 181.6 181.9 182.6
%92 103.2 103.3 103.2 102.5 103.3 102.4
10a 150.4 150.6 150.4 152.7 154.5 152.9
1 21.8 21.9 2138 209 21.4 21.2
2 121.7 121.6 121.6 122.2 122.3 122.1
3 135.4 137.8 134.9 130.6 131.6 131.2
4 25.8 17.9 25.8 25.3 17.8 25.6
s’ 17.9 258 17.9 18,0 18.1 17.6
1" 218 216 216 254 26.5 121.1
2! 121.6 121.8 123.8 122.2 123.2 131.5
3" 133.9 135.0 1379 130.1 132.0 71.2
4"’ 25.8 39.7 39.7 25,6 18.2 27.5
5" 17.9 26.4 26.4 17.6 25.3 26.9
6" 123.8 124.0
7" 135.0 131.8
g 17.7 17.7
9" 16.3 16.3
10" 25.7 256
3-OMe 56.1 55.8 55.7
7-OMe 62.0

* recorded in CDCL, ® recorded in dmso-d,
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Ak IC,, (Lég/mL)
BT-474 CHARGO HEP-G2 KATO-3 SW-620

1 1.05 0.46 0.46 0.53 3.11

2 5.09 0.64 0.43 3.92 4.61

3 5.99 0.64 0.60 0.87 4.04

4 3.47 0.67 5.00 247 3.62

5 8.97 7.21 7.20 738 5.99

6 6.17 0.62 0.60 1.00 4.36
doxerubicin 0.63 0.68 0.09 0.92 0.10




