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Abstract — In search for plant-derived cytotoxic compounds, it was found that the CHCI, and EtOAC
extracts obtained from the flowers of Paulownia coreana Uyeki (Scrophulariaceae) exhibited significant
cytotoxic activity against human tumor cell lines, A549, SK-OV-3, SK-MEL-2, XF498, and HCT15.
Activity-guided fractionation on the basis of the inhibitory activity against the growth of human tumor
cell lines, in vitro, and repeated column chromatography afforded several cytotoxic compounds from P,
coreana. The structures and stereochemistry of these compounds were established, on the basis of
analysis of spectra including IR, UV, EI-MS, 'H-NMR, “C-NMR and some chemical transformations,
as Compound PCC1 (2-hydroxy-4(15),11(13)-eudesmadien-83,12-olide), Compound PCC2(2,3-dihydro-
4-hydroxy-1(15),11(13)-xanthadien-83,12-olide), Compound PCE1 (chrysophanol), Compound PCE2
(emodin), Compound PCE3 (physcion). Cytotoxic activity of compounds obtained from P. coreana. on
five tumor cells lines was evaluated by procedure of SRB methods.
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s, H-14), 1.19 (1H, t, J=11.7Hz, H-1), 139 (1H, q,
H-6), 1.54 (1H, dd, J=4.8, 153Hz, H9), 1.82 (1H,
m, H-1), 1.82 (1H, H-5), 200 (1H, t, J=11.7Hz, H-
3), 227 (1H, dd, J=15.6Hz, H-9), 2.69 (1H, dd,
J= 27, 123Hz, H-3), 3.01 (1H, H-7), 3.84 (1H,
m, H-2), 451 (1H, t, H-8), 4.57 (1H, d, H-15),
489 (1H, d, H-15), 561 (1H, d, H-13B), 6.15
(1H, d, H-130), "CNMR (CD,OD, 75MHz, &
ppm): 1877 (C-14), 273 (C-6), 339 (C-10), 405
(C-7), 41.1 (C9), 45.6 (C-5), 463 (C-3), 509 (C-
1), 67.1 (C-2), 765 (C-8), 109.3 (C-15), 1204
(C-13), 1419 (C-11), 1459 (C4), 1704 (C-12).

33HE PCC2: Fr3dl £33 thak B4 EtOAC:
MeOH(10:1, vv)9] F&-8wll= 3] silica gel column
chromatographyE HA1%F ¥ n-hexane:EtOAc(1:4)E
4E8vlZ 3§/ silica gel column chromaiography%:
gl wie] £FoF Rk olF 18 £
™3] Sephadex column chromatography(MeOH)E
Fadt o] RO RATh 1W ARES



Vol. 31, No. 4, 2000
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70eV, m/z, tel. int). 2500M", 5), UV A (MeOH)nm;
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m), 1.88 (1H, m), 196 (3H, m), 2.15 (1H, m), 2.36
(2H, m), 332 (1H, m), 3.61 (1H, m), 465 (1H,
m), 545 (1H, m), 556 (1H, d, J=2.8Hz), 6.10
(1H, d, J=32Hz) “C-NMR (CD,OD, 75MHz, &
ppm): 21.8 (CH,), 23.7 (CH,), 280, 344, 3638, 382,
396, 436, 687, 818, 1215, 1232, 1414, 1473,
172.8 (C=0).
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- MHz, & ppm): 225 (3H, s, CH,), 7.12 (IH, d, J=13

Hz, H2), 735 (1H, dd, J=7.5, 1Hz, H-7), 76

(1H, t, J=75Hz, H), 7.68 (1H, d, J=1.2Hz, H4),

787 (1H, dd, J=7.5, 09 Hz, H-5), 12.18 (2H, s, OH).
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d, 400MHz, & ppm): 235 (3H, s, CH,), 6.53

(1H, d, J=25Hz, H-7), 7.04 (1H, d, J=24Hz,

H-5), 707 (1H, d, J=1.2Hz, H-2), 738 (IH, 4,

J=12Hz, H4), 11.92 (1H, s, OH), 12.00 (1H, s,
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Fig. 1. Isolated Compounds from Paulownia coreana
Uyeki
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358 PCE3: E3& CH,CEMeOH(8:2) &9+-81h
2 LPCCE & MeOHE 273k 215 584 siet
= 3(19mg)ye AUtk mp 206-208, KOH test: positive,

v, 3410 (OH), 1670 (C=0), 1608, 1625 (chelated
C=O)xm’', 'HNMR (DMSO-d, 400MHz, & ppm):
223 (3H, s, CH,), 3.76 (3H, OCH,), 6.88 (I1H, d,
J=27Hz, H-7), 7.13 (1H, d, J=12Hz, H-2), 7.51
(IH, d, J=2.6 Hz, H-5), 7.70 (1H, d, J=12Hz, H4).
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ZAO2A 1% KOH Aol sl Aoz dhay
H329, IR Spectrumel 3390 cmelA] OH band
2 Fglg 5 YeH, 1676cm oA free C=0%,
1627 cm'ollA] chelated® C=0 bandE &1 &+ )
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5)91 2719} peak’t FAEHULH, §7.68 (1H, 4,
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ppmZ 1192 (1H, s, OH) ppmollX ExhY chelated
hydroxyl signal ¥ 235 (3H, s, CH,) ppmoilA]
aromatic methyl protong Z}z} 1% = siglen
obde] Axel BF 2 7|E EIE vl emodin®
2 75 I BHsnH?. s%E PCE3= a3
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one FFEAQ FF bandE #FF F It 'H-
NMR  spectrum®ll 4] 7.70 (1H, d, J=26, H-5) ppm<]
peak®t meta couplingdle 7.13 (1H, d, J=12 H-2)
7 FFHDZ =R 751 (1H, d, J=2.6 Hz, H-5) ppm
3 meta couplingdl= 6.88 (1H, d, J=2.7Hz, H-7)
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Table L. The Cytotoxic Activities of compounds from Paulownia coreana Uyeki on cancer cell lines
IC50 values*
Compounds A549 SK-OV-3 SK-MEL-2 XF498 HCT15
1 5.4 5.7 45 6.3 5.9
2 15.6 12.5 11.5 158 18.9
3 >50 >50 47.6 >50 >50
4 20.2 19.8 215 18.7 21.5
5 9.62 8.54 9.24 8.34 7.96
adriamycin 1.61 2.53 1.53 1.23 4.43

*IC,, value of compound against each cancer cell line, which was defined as a concentration (umol) that caused 50%
inhibition of cell growth in virro; A549: non small cell lungcarcinoma, SK-OV-3: adenocarcinoma, ovary malignant
ascites, SK-MEL-2: malignant melanoma, metastasis to skin of thigh, XF498: central nerve system tumor, HCT15: colon

adenocarcinoma
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