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Chemical constituents from Periploca forrestii and their antitumor activity

in vitro
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ABSTRACT: AIM To study the chemical constituents from Periploca forrestii Schltr and their antitumor activity
in vitro. METHODS  Silica gel and Sephadex LH-20 were used for isolation and purification, then the structures
of obtained compounds were identified by physicochemical properties and spectral data. The in wvitro antitumor
activity was evaluated by MTT mothod. RESULTS  Twenty-four compounds were isolated and identified as
lysidicichin (1), fraxidin (2), methoxylatifolone (3), corilagin (4), lighallinol (5), 6-dehydroprogesterone
(6) , anomallenodiol (7), mustakone (8), eupatoricacid (9), honokiol (10) , methyl 4-hydroxybenzoate (11),
5, 6, 7, 8-tetramethoxycoumarin (12), 6, 7-dimethoxycoumarin (13), 5, 6, 7, 4'-tetramethoxyflavone (14)
2, 3, 2", 3"-tetrahydrospirotaxone (15), sequoiavone (16), isocubebin (17), isoquercitrin (18), mellein
(19), pistaciamide (20), suberoyltrigone (21) . daucosterol (22) . berchemol (23) . confluentin (24). The
IC;, value of compound 18 for lung cancer cell NCI-H596 was ( 27.41 = 3.36 ) pmol/L.
CONCLUSION Compounds 1-24 are isolated from P. forrestii for the first time. Compound 18 has good
antitumor activity in vitro.
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PR by 3 R R AT AN & AL PR Periploca
Sorrestii Schltr (PR B2 MR, NARDE R AR,
YRR COTREZ Y, MR, W, AN, B
AIHPHERE . EKBRIE . WS ME TR, TR
SPFLI ., SRR B . KU . R SCAS BE
RTINS AT 2 v TR, b
SN WL, oS, R N RO
JOBRE HERI B, Mami, oK
WEK, B, LMD, BaEIME. 5t
g BUR. I RRE, MO HE Y B
DR IT o, P T AR R o ot A
fifr e A A ik K562 LA R4 Bl 6 p, il =
K 60% ~80% ., AR B BT R 1 1 1 i T S
filt, ASCHG X R R AT o B alifl, S
24 MEEY), BIHGEWNT
1 #

ICPMS-2040 =73 HEB %4 ( H A Shimadzu 2
Fl); EFT-90 #% #4395 % 3% AL ( 3€ [ Anasazi 2%
H); Hei-VAP JE¥; 7% %X (1815 Heidolph A H) ;
EX125ZH 787K (36 OHAUS 23 /)) 5 AS310.
X2 HL TR (9% 2% Radwag /A ]) ; DHA1000 #87
THVEIL (1 Branson A H]) ; Endosonic JEf% 7% &
% (L KeyMed Z23H]) ; BB6 1HIR FLHUKIAH (14
[ Bandelin /2 F] ) ; EnVision B Gk AL (9
[ Rewvity 23#]) , FEEIGEER (F SEEAA RA
Fl); SephadexLH-20 (%fi#t GE Healthcare 2% A ),
WEWREE (MTT, fif *% Duchefa 23] ) ; — H 3L K
(DMSO, 7#[E Sigma Aldrich 22 F]) 5 HAb G K
SrHTt,

R HER AT EA T, T B T 5
ERIEIZ Y E B¢ Periploca forrestii Schltr 14
Mo 005 8595 40 bk ECA109 Il % 410 it Ak NCI-
H596 . ‘B #09 240 M0 bk HCC-94 . B 59 40 g 4k
SKOV-3 W H _FIFEHIAEE ARG BR A,

2 RSN EHE

HUR AT HE 20. 6 kg, FH 95% Z BRI H2H 3 1K,
WERAAIHR T 1. 87 kg, HEBRET KD, K
WHIANEE . TRATR . IE T BEAEEL, 43R ik
HHRTE

BRSO T (237.4 g) SRRERAEN
PIAT -2 FR G (90 = 10~20 = 80) 6 B Pe Mt
1% Fr. Al~Fr. A7, Fr. Al (18.6 g) ZRERATES,
PIEC BE-N R (80 : 20~20 : 80) KA VEME, 15
Fr. Al-1 ~ Fr. Al1-8, Fr.Al1-3 (253.4 mg) %

Sephadex LH-20 735, DL HBE VG A i< L’/
(21 mg); Fr. Al-4 (182.7 mg) Z&JE 4N, 151k
EY6 (23 mg); Fr. A1-7 (191.3 mg) ZRERAES>
B, LUFC4E-INER (50 : 50) Weid, Sikaw 3
(20 mg) . 4 (21 mg), Fr. A3 (27.2 g) &HERAHE
I3E, LAIECKe-TAER (80 : 20~20 : 80) Ak
B, 49 Fr. A3-1~Fr. A3-8, Fr. A3-2 (156.1 mg) %
Sephadex LH-20 43 &5, DA EEVERL, Hb&W 2
(18 mg); Fr. A3-4 (126.4 mg) ZREMAEE, LU
IEC K- (50 = 50) wEMi, MALaY 7 (23
mg) o
LRI (273.1 g) SRERAAT 5,
PIES BE-1E TEE (90 : 10~20 : 80) 6 3 vk it
% Fr. Bl ~Fr. B8, Fr. B2 (23.1 g) &AL ES,
PIES BE-1E THE (80 : 20~20 : 80) 6 J3 vk it
4 Fr. B2-1~Fr. B2-7, Fr. B2-2 (191.6 mg) &K
HArES, DIECSE-1E TR (50 : 50) Weli, 151k
AW 8 (23 mg); Fr. B2-4 (207.8 mg) %4 Sephadex
LH-20 7085, DIHEERNG, 134659 20 (26 mg) |
21 (21 mg); Fr.B2-6 (184.2 mg) ZRERIAITES,
PIIEC fe-1E T B (50 = 50) WeMt, a9 12
(18 mg) . Fr. B4 (31.5 g) &REEH2E, VIED
Fi-1E T I (80 : 20~20 = 80) BEFEVEML, 75 Fr. B4-
1~Fr. B4-8, Fr.B4-2 (132.8 mg) ZRERH:4ME,
PAIECUKE-IN AR (50 < 50) wEME, f5fba¥ 18 (21
mg) . 19 (21 mg); Fr.B4-4 (119.5 mg) ZREMRAE
SYE, LLECKE-NER (50 - 50) veft, S1ba9 5
(29 mg); Fr. B4-5 (153.4 mg) % Sephadex LH-20
oyEs, DAFEEVERL, &% 9 (19 mg) ., Fr. B6
(24.6 ¢) ZhERCHESTES, VIIEC %e-1E THE (80 -
20~20 : 80) BREEVEML, 5 Fr. B6-1 ~ Fr. B6-5,
Fr. B6-3 (112.6 mg) ZRERAESTES, DIEC BE-N
il (50 : 50) VEME, fSEEP13 (25 mg) . 14 (21
mg) ; Fr.B6-5 (103.4 mg) ZRERHAE, VIEC
Be-TNER (50 = 50) PEME, 194EA40 24 (19 mg)
ETEERRARE (221.5 g) SREBFEST 5,
PITEC e-H B (90 : 10~20 : 80) BREEPEML, 1%
Fr. C1~Fr. C7, Fr.C3 (20.5 g) ZEMHEME, LU
ECkE-FEE (80 : 20~20 : 80) M VLB, 15
Fr. C3-1~Fr. C3-8, Fr.C3-3 (114.6 mg) ZfEKA:
IyEs, LLUECHE-HEE (50 : 50) BEMi, S1ikaw
10 (21 mg). 11 (21 mg); Fr.C3-5 (162.8 mg)
2t Sephadex LH-20 4385, LI EVEDL, 5459
15 (22 mg), Fr.C5 (27.4 g) ZRERHMES, LA
2943



2025 4F 9 A
B4k FoM

R %

Chinese Traditional Patent Medicine

September 2025
Vol. 47 No. 9

EC ke-H B (80 : 20~20 : 80) #fFEF VR, 15
Fr. C5-1~Fr. C5-5, Fr.C5-2 (106.4 mg) ZfkRA:
I3, LAEC ke-HEE (50 : 50) PR, He&w
22 (19 mg) ., 23 (21 mg); Fr.C5-4 (131.5 mg) £
R, DLEC BE-HEE (50 = 50) Ve, 5%
L&Y 17 (23 mg); Fr.C5-5 (102.5 mg) &
Sephadex LH-20 735, DIHEEVENL, 51659 16
(20 mg) .
3 KR

k& 1. K@K K, ESI-MS m/z. 493.1
[M+Na]*,'"H-NMR ( CDCl,, 600 MHz) §: 7.06
(1H, d, J=11.4 Hz, H-2), 6.92 (1H, dd, J=
11.4, 5.6 Hz, H-6), 6.84 (1H, d, J=5.6 Hz, H-
5), 6.07 (1H, d, J=5.6 Hz, H-6), 6.01 (1H, d,
J=5.6 Hz, H-8), 5.64 (1H, m, H-3), 4.86 (1H,
brs, H-2), 3.94 (6H, s, 3, 5-0CH,), 3.07 (2H,
m, H-4),” C-NMR (CDCl,, 150 MHz) &; 127.4
(C-1), 107.4 (C-2), 141.6 (C-3), 142.8 (C-4),
156.1 (C-5), 123.8 (C-6), 143.8 (C-7), 92.7
(C-8), 154.8 (C-9), 127.6 (C-1"), 118.6 (C-
2'), 145.7 (C-3"), 139.8 (C-4"), 122.8 (C-5"),
92.6 (C-6"), 55.4 (3-0OCH,), 55.9 (5-OCH,), Lk
EE S SCHR (6] MIEREA L, xR
lysidicichin,

k&Y 2. B GKAE, ESI-MS m/z; 245.1
[ M+Na ]*,'"H-NMR ( CDCl,, 600 MHz) &: 8.53
(1H, s, 8-OH), 8.06 (1H, d, J=5.6 Hz, H-4),
6.72 (1H, s, H-5), 6.42 (1H, d, J=11.4 Hz, H-
3), 3.95 (3H, s, 6-OCH,), 3.81 (3H, s, 7-
OCH,) ,”C-NMR (CDCl,, 150 MHz) &: 134.5 (C-
1), 127.9 (C-2), 109.2 (C-3), 141.8 (C-4),
97.6 (C-5), 137.2 (C-6), 132.5 (C-7), 131.9
(C-8), 134.9 (C-9), 112.7 (C-10), 54.5 (6-
OCH,), 57.2 (7-OCH,) . LA L %c#E 5 3cHk [7]
B FAR—2, BEE N fraxidin,

k&Y 3. B A, ESI-MS m/z; 261.0
[ M+Na ]*,'"H-NMR ( CDCl,, 600 MHz) &: 6.97
(1H, s, H-6), 5.87 (2H, s, H-2), 4.02 (3H, s,
4-OCH,), 3.72 (3H, s, 7-OCH,), 3.14 (2H, q,
J=5.6 Hz, H-2'), 0.95 (3H, t, J=5.6 Hz, H-
3"),”C-NMR (CDCl,, 150 MHz) &: 140.9 (C-1),
101.5 (C-2), 141.3 (C-3), 132.5 (C-4), 124.1
(C-5), 109.1 (C-6), 137.5 (C-7), 194.2 (C-1"),
37.2 (C-2'), 13.2 (C-3'), 57.8 (4-OCH,,, 56.8
2944

(7-OCH,) ., DI BB 5SCHR [8] il BEA —2,
B 5E A methoxylatifolone

k&Y 4. A Gk K, ESI-MS m/z; 261.0
[M+Na]*,'"H-NMR ( CDCl,, 600 MHz) §: 7.13
(2H, s, H-2", 6'), 6.62 (1H, s, H-2"), 6.51
(1H, s, H-2"), 6.08 (1H, d, J=5.6 Hz, H-1),
5.1~4.3 (6H, H-2~6),” C-NMR (CDCl,, 150
MHz) &: 91.2 (C-1), 72.3 (C-2), 78.1 (C-3),
60.3 (C-4), 77.5 (C-5), 64.1 (C-6), 119.1 (C-
1), 97.6 (C-2"), 142.1 (C-3"), 141.3 (C-4"),
142.1 (C-5'), 97.6 (C-6"), 165.1 (C-7"), 113.5
(C-1"), 124.2 (C-2"), 107.1 (C-3"), 143.1 (C-
4"y, 134.1 (C-5"), 137.1 (C-6"), 153.2 (C-7"),
113.1 (C-1"), 124.1 (C-2"), 103.1 (C-3"), W
FEAR SR [9] HEEEA B, B E AT
A

& 5. BEHkY, ESI-MS m/z; 321.3
[M+Na]*,'"H-NMR ( CDCl,, 600 MHz) §: 7.23
(4H, d, J=11.4 Hz, H-2, 2", 6, 6'), 6.83 (4H,
d, J=11.4 Hz, H-3,3",5,5"),4.71 (2H, d, J=
5.6 Hz, H-7, 7'), 4.23 (2H, dd, J=11.4, 5.6
Hz, H-9a, 9'a), 3.63 (2H, dd, J=11.4, 5.6 Hz,
H-98, 9'B), 2.96 (2H, m, H-8, 8')."” C-NMR
(CDCl,, 150 MHz) &: 131.5 (C-1), 126.3 (C-2),
115.1 (C-3), 155.1 (C-4), 117.1 (C-5), 125.2
(C-6), 86.1 (C-7), 56.1 (C-8), 73.1 (C-9),
131.5 (C-1"), 126.3 (C-2'), 115.1 (C-3"), 155.1
(C-4"), 117.1 (C-5"), 125.2 (C-6"), 86.1 (C-
7). VI EBES SCEE [10] fRIEFEA—F, K
EN lighallinol ,

k&Y 6. Ak K, ESI-MS m/z; 335.2
[M+Na ]*,'"H-NMR ( CDCl,, 600 MHz) &: 6.51
(2H, s, H-6, 7), 5.72 (1H, s, H-4), 2.63 (2H,
m, H-2), 2.37 (1H, m, H-17), 2.26 (3H, s, H-
21), 2.03 (1H, m, H-8), 1.81 (3H, m, H-la,
12a, 16a), 1.71 (1H, m, H-15a), 1.57 (1H, m,
H-1B), 1.46 (1H, m, H-11a), 1.24 (4H, m, H-
1B, 128, 158, 16B), 1.15 (2H, m, H-9, 14),
1.07 (3H, s, H-19), 0.82 (3H, s, H-18)." C-
NMR (CDCl,, 150 MHz) 8: 35.6 (C-1), 37.2 (C-
2), 176.2 (C-3), 116.2 (C-4), 161.5 (C-5),
127.4 (C-6), 132.6 (C-7), 38.5 (C-8), 48.2 (C-
9), 37.2 (C-10), 21.5 (C-11), 39.1 (C-12),
45.1 (C-13), 54.2 (C-14), 23.1 (C-15), 22.7
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(C-16), 65.1 (C-17), 15.1 (C-18), 17.1 (C-
19), 187.2 (C-20), 32.5 (C-21), UL F&IE S
k(1] B A — B, ¥ E R 6-
dehydroprogesterone ,

& 7. B @5 S, ESI-MS m/z: 261.1
[M+Na]*,'"H-NMR ( CDCl,, 600 MHz) §: 4.12
(IH, s, H4), 2.61 (1H, m, H-6), 2.49 (1H,
m, H-88), 2.47 (2H, m, H-1B, 8a), 2.18 (2H,
m, H-la, 11), 1.95 (2H, m, H-7), 1.65 (1H, m,
H-28), 1.58 (1H, m, H-2a), 1.31 (3H, s, 15-
CH,), 1.12 (3H, d, J=11.4 Hz, 13-CH,), 0.95
(3H, d, J=11.4 Hz, 12-CH,).,"” C-NMR (CDCl,,
150 MHz) 8: 22.4 (C-1), 32.6 (C-2), 71.4 (C-
3), 75.2 (C-4), 159.7 (C-5), 43.4 (C-6), 24.1
(C-7), 37.1 (C-8), 187.2 (C-9), 132.1 (C-10),
29.4 (C-11), 23.5 (C-12), 20.2 (C-13), 26.1
(C-14), DL E&de 530k [12] i HA—3,
% %E 4 anomallenodiol .

L&Y 8. HEHRY, ESI-MS m/z: 241.2
[M+Na]*,"H-NMR ( CDCl,, 600 MHz) §. 5.8l
(1H, m, H-3), 2.73 (1H, dd, J=11.4, 5.6 Hz,
H-1),3.02 (1H, s, H-6), 1.93 (1H, m, H-5),
1.87 (3H, s, 14-CH,), 1.72 (1H, m, H-9B),
1.68 (3H, m, H-7, 8B, 9a), 1.47 (2H, m, H-8a,
11), 0.85 (3H, s, 15-CH,), 0.73 (6H, d, J=5.6
Hz, 12, 13-CH,) ,” C-NMR ( CDCI,, 150 MHz) §:
58.1 (C-1), 193.2 (C-2), 117.6 (C-3), 163.8
(C-4), 57.2 (C-5), 55.3 (C-6), 47.1 (C-7),
23.5(C-8), 37.1 (C-9), 58.4 (C-10), 32.8 (C-
11), 20.6 (C-12), 22.9 (C-13), 23.7 (C-14),
24.2 (C-15), VL EEUE 530k [13] ol Sk —
B, WU E N mustakone

EW 9. B KK, ESI-MS m/z: 493.1
[M+Na ]*,'"H-NMR ( CDCl,, 600 MHz) &: 5.31
(IH, t, J=11.4 Hz, H-12), 3.19 (1H, dd, J=
11.4, 5.6 Hz, H-3), 2.93 (1H, dd, J=11.4, 5.6
Hz, H-18), 1. 18 (2H, s, H-28), 1.07 (3H, s, H-
27) ,”C-NMR (CDCl,, 150 MHz) &: 38.1 (C-1),
29.1 (C-2), 80.3 (C-3), 40.1 (C-4), 56.1 (C-
5), 19.5 (C-6), 33.5 (C-7), 41.2 (C-8), 49.1
(C-9), 39.1 (C-10), 24.6 (C-11), 123.1 (C-
12), 135.8 (C-13), 42.5 (C-14), 29.1 (C-15),
24.2 (C-16), 47.2 (C-17), 43.8 (C-18), 45.1
(C-19), 29.1 (C-20), 34.1 (C-21), 33.2 (C-

22),29.1 (C-23), 16.1 (C-24), 18.2 (C-25),
18.4 (C-26), 27.1 (C-27), 31.2 (C-28), 34.1
(C-29), 24.1 (C-30), 183.5 (28-COOH) , UL %k
W5 ek [14] MWl A %, EEHN
eupatoricacid,

EEY 10, ZEER AR, ESI-MS m/z: 489.3
[M+Na]",'"H-NMR (CDCl,, 600 MHz) §: 7.43
(1H, m, H-6), 7.41 (1H, m, H-2), 6.94 (1H,
dd, J=11.4, 5.6 Hz, H-4"), 6.91 (1H, d, J=5.6
Hz, H-6'), 6.83 (1H, d, J=5.6 Hz, H-5), 6.72
(1H, d, J=5.6 Hz, H-3"), 5.82 (1H, m, H-8),
5.73 (1H, m, H-8"), 5.07 (2H, m, H-9), 5.01
(2H, m, H-9'), 3.31 (2H, d, J=6.5 Hz, H-7),
3.27 (2H, d, J=6.5 Hz, H-7") ,*C-NMR (CDCI,,
150 MHz) &6: 124.8 (C-1), 114.5 (C-2), 134.8
(C-3), 155.1 (C-4), 115.4 (C-5), 129.1 (C-6),
36.1 (C-7), 135.2 (C-8), 118.1 (C-9), 126.2
(C-1'), 147.2 (C-2"), 116.8 (C-3"), 131.5 (C-
4"y, 127.6 (C-5"), 128.1 (C-6'), 41.5 (C-7"),
138.1 (C-8'), 116.8 (C-9") . Lk I %4 5 Sk
[15] #RIEEEA 3, B e AR M

k&Y 11, A GE S, ESI-MS m/z: 175.1
[M+Na]*,'"H-NMR ( CDCl,, 600 MHz) &: 7.91
(2H, d, J=11.4 Hz, H-2, 6), 7.03 (2H, d, J=
11.4 Hz, H-3, 5), 4.02 (3H, s, 1-OCH,) " C-
NMR (CDCl,, 150 MHz) &: 115.6 (C-1), 118.6
(C-2), 117.5 (C-3), 164.1 (C-4), 117.5 (C-5),
118.6 (C-6), 53.1 (1-OCH,), LA L #¥s 5 CHk
[16] 8 A — 2, % ¥ N methyl 4-
hydroxybenzoate

&Y 12, Ak KR, ESI-MS m/z: 289.1
[M+Na]*,'"H-NMR ( CDCl,, 600 MHz) §: 7.75
(1H, d, J=11.4 Hz, H-4), 6.53 (1H, d, J=11.4
Hz, H-3), 4.37 (3H, s, 5-OCH,), 4.08 (3H, s,
7-0CH,) , 4.05 (3H, s, 6-OCH,), 4.01 (3H, s, 8-
OCH,) ,”"C-NMR (CDCl,, 150 MHz) &: 131.6 (C-
1), 153.2 (C-2), 113.8 (C-3), 135.1 (C-4),
143.1 (C-5), 145.1 (C-6), 143.1 (C-7), 137.1
(C-8), 142.1 (C-9), 108.2 (C-10), 61.5 (5-
OCH,), 60.3 (6-OCH,), 61.8 (7-OCH,), 60.2
(8-0CH,), LA L %u#ls 53k [17]) i B4 —
B, MEENS, 6,7, S-MIFIREFETR,

&Y 13, HE KK, ESI-MS m/z: 229.1
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) &: 7.57
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(1H, d, J=11.4 Hz, H-4), 7.13 (1H, s, H-8),
7.06 (1H, s, H-5), 6.31 (1H, d, J=11.4 Hz, H-
3), 4.28 (3H, s, 7-OCH,), 4.01 (3H, s, 6-
OCH,) ,”C-NMR (CDCl,, 150 MHz) 8: 109.4 (C-
1), 143.5 (C-2), 112.1 (C-3), 142.1 (C-4),
107.1 (C-5), 147.1 (C-6), 151.9 (C-7), 99.6
(C-8), 143.5 (C-9), 108.1 (C-10), 54.2 (6-
OCH;), 55.1 (7-OCH,) ., Pk ©%# 5 ik [18]
RIEHA B, SEER6, T-“HEIEFGUER,

k&Y 14, E Ok K, ESI-MS m/z: 365.1
[M+Na]*,'H-NMR (CDCl,, 600 MHz) &; 7.92
(2H, d, J=5.6 Hz, H-2', 6'), 7.17 (1H, s, H-
8), 6.93 (2H, d, J=11.4 Hz, H-3', 5'), 6.65
(1H, s, H-3), 4.05 (3H, s, 5-OCH,), 3.91 (3H,
s, 6-OCH,), 3.74 (3H, s, 7-OCH,), 3.53 (3H,
s, 4-0CH,),"” C-NMR ( CDCl;, 150 MHz) §&:
137.5 (C-1), 154.1 (C-2), 105.8 (C-3), 161.2
(C-4), 154.1 (C-5), 140.1 (C-6), 151.8 (C-7),
98.4 (C-8), 122.8 (C-1"), 126.2 (C-2"), 113.5
(C-3"), 153.2 (C-4'), 113.5 (C-5"), 126.2 (C-
6'), 62.4 (5-0CH,), 59.8 (6-OCH,), 57.1 (7-
OCH,), 54.9 (4'-OCH,), LA E#ds53CHk [19]
fOERA —F, MEENS5, 6, 7, 4-JUH A
H

k&Y 15, #E Ok K, ESI-MS m/z: 565.1
[M+Na]",'H-NMR (CDCl,, 600 MHz) &. 12.31
(1H, s, 5-OH), 12.03 (1H, s, 5"-OH), 7.44 ~
7.42 (4H, m, H-2', 6", 2", 6"), 6.91 (1H, d,
J=11.4 Hz, H-5"), 6.63 (2H, d, J=11.4 Hz, H-
3" 5"y, 6.13 (1H, s, H-6"), 6.02 (2H, s, H-6,
8),5.75 (2H, m, H-2,2"), 3.51 (2H, m, H-3a,
3"a), 2.92 (1H, m, H-3B), 2.73 (1H, dd, J=
11.4, 5.6 Hz, H-3"B).” C-NMR ( CDCl,, 150
MHz) 6: 86.3 (C-1), 79.1 (C-2), 43.5 (C-3),
181.2 (C-4), 145.8 (C-5), 96.1 (C-6), 153.8
(C-7), 94.2 (C-8), 18.1 (C-9), 142.5 (C-1"),
126.8 (C-2'), 118.2 (C-3"), 141.5 (C-4"), 113.2
(C-5"),130.2 (C-6"), 69.5 (C-1"), 78.1 (C-2"),
42.6 (C-3"). 173.5 (C-4"), 17.1 (C-5"), 96.1
(C-6"), 157.1 (C-7"), 99.2 (C-8"), 157.2 (C-
9"y, 131.2 (C-1"), 129.1 (C-2"), 113.2 (C-3"),
158.2 (C-4"), 113.2 (C-5"), 129.1 (C-6"), WU
RS SCER [20] HGEEEA 2, W 2,
3, 2", 3"-PUEREACAZ BT
2946

&Y 16, ¥ @K K, ESI-MS m/z: 575.0
[M+Na]*,"H-NMR (CDCl,, 600 MHz) 6: 12.75
(1H, s, 5"-OH), 11.26 (1H, s, 5-OH), 7.96
(1H, d, J=5.6 Hz, H-2"), 7.84 (1H, dd, J=
11.4,5.6 Hz, H-6'), 7.43 (2H, d, J=5.6 Hz, H-
2" 6"), 7.08 (1H, d, J=8.6 Hz, H-5"), 7.01
(1H, s, H-3), 6.84 (1H, s, H-3"), 6.81 (1H, d,
J=5.6 Hz, H-8), 6.68 (2H, d, J=11.4 Hz, H-3",
5"), 6.42 (1H, s, H-6"), 6.25 (1H, d, J=5.6
Hz, H-6), 4.13 (3H, s, 7-OCH,)."” C-NMR
(CDCl,, 150 MHz) &: 124.6 (C-1), 153.5 (C-2),
92.1 (C-3), 176.2 (C-4), 152.5 (C-5), 85.3 (C-
6), 147.2 (C-7), 84.2 (C-8), 145.6 (C-9), 99.5
(C-10), 119.6 (C-1"), 128.3 (C-2'), 127.5 (C-
3'), 143.5 (C-4"), 113.5 (C-5'), 128.1 (C-6'),
143.5 (C-1"), 143.8 (C-2"), 90.4 (C-3"), 153.8
(C-4"y, 152.1 (C-5"), 87.2 (C-6"), 151.8 (C-
7"), 97.1 (C-8"), 112.5 (C-1"), 121.6 (C-2"),
112.4 (C-3"), 157.2 (C-4"), 112.4 (C-5"),
121.6 (C-6"), 55.2 (7-OCH,) ., DA %4 5 3k
[20] #BEFA—F, HUEE N sequoiavone,,

EW 17, EEHRY, ESI-MS m/z: 379.1
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) &: 7.03
(1H, d, J=5.6 Hz, H-2'), 6.91 (1H, dd, J=
11.4,5.6 Hz, H-2), 6.83 (1H, dd, J=5.6 Hz, H-
5'), 6.81 (1H, brs, H-6), 6.69 (1H, d, J=5.6
Hz, H-5), 6.53 (1H, dd, J=11.4, 5.6 Hz, H-
6'), 6.07 (2H, s, 10-OCH,0), 5.13 (1H, d, J=
11.4 Hz, H-7), 4.02 (1H, dd, J=11.4, 5.6 Hz,
H-9a), 3.91 (1H, dd, J=11.4, 5.6 Hz, H-98),
3.72 (1H, dd, J=11.4, 5.6 Hz, H-9'a), 3.58
(1H, dd, J=11.4, 5.6 Hz, H-9'B), 3.02 (1H,
m, H-7'B), 2.76 (1H, m, H-8'), 2.63 (1H, dd,
J=11.4, 5.6 Hz, H-7'a), 2.27 (1H, m, H-8),
B“C-NMR ( CDCl,, 150 MHz) &: 137.2 (C-1),
107.3 (C-2), 151.3 (C-3), 147.6 (C-4), 107.2
(C-5), 118.3 (C-6), 83.6 (C-7), 53.2 (C-8),
59.3 (C-9), 99.6 (C-10), 136.1 (C-1"), 106.2
(C-2"), 142.6 (C-3"), 146.2 (C-4"), 112.3 (C-
5'), 118.3 (C-6'), 34.6 (C-7'), 44.1 (C-8'),
74.6 (C-9'), 103.6 (C-10"), DA I %#w 5 SCmk
[21] ?ﬁlﬁ%i‘*ﬁl, W E 4 isocubebin,

AW 18, EEAK K, ESI-MS m/z. 487.1
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) &: 7.68
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(1H, s, H-2"), 7.43 (1H, d, J=11.4 Hz, H-6') ,
6.91 (1H, d, J=5.6 Hz, H-5'), 6.41 (1H, s, H-
8), 6.17 (1H, s, H-6), 5.31 (1H, d, J=5.6 Hz,
H-1"), 3.87~3.82 (6H, m, H-2"~H-6") ,”C-NMR
(CDCl,, 150 MHz) &; 125.3 (C-1), 157.2 (C-2),
134.1 (C-3), 183.2 (C-4), 157.2 (C-5), 99.6
(C-6), 153.2 (C-7), 96.1 (C-8), 157.2 (C-9),
104.2 (C-10), 121.5 (C-1"), 114.6 (C-2"),
151.2 (C-3"), 146.2 (C-4'), 118.1 (C-5"), 120.3
(C-6"),102.6 (C-1"), 76.1 (C-2"), 77.2 (C-3"),
69.2 (C-4"), 79.1 (C-5"), 63.1 (C-6"), VL %X
P55 SCwk [22] B A -, BHEEN
isoquercitrin,,

L&Y 19. Ok K, ESI-MS m/z; 201.0
[M+Na]*",'"H-NMR (CDCl,, 600 MHz) &: 7.67
(1H, t, J=5.6 Hz, H-6), 6.53 (1H, d, J=5.6
Hz, H-7), 6.51 (1H, d, J=5.6 Hz, H-5), 4.82
(1H, m, H-3), 3.05 (2H, d, J=5.6 Hz, H-4),
BC-NMR (CDCl,, 150 MHz) &: 163.2 (C-1),
102.1 (C-2), 77.1 (C-3), 35.4 (C-4), 121.5 (C-
5), 134.1 (C-6), 117.6 (C-7), 158.1 (C-8),
107.5 (C-9), 142.8 (C-10)., VL % ¥E 5 Cmk
[23] HREFEA—F, %N mellein,

tE&Y 20, GG, ESI-MS m/z; 244.2
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) &: 7.91
(1H, dd, J=11.4, 5.6 Hz, H-2), 7.73 (1H, d,
J=5.6 Hz, H-6),7.02 (1H, d, J=11.4 Hz, H3),
3.91 (2H, t, J=5.6 Hz, H-5"), 3.13 (2H, dd, J=
11.4, 5.6 Hz, H-3"), 2.61 (2H, m, H4') " C-
NMR (CDCl,, 150 MHz) &: 127.1 (C-1), 128.3
(C-2), 118.4 (C-3), 161.3 (C-4), 147.5 (C-5),
130.6 (C-6), 170.2 (C-7), 132.4 (C-1"), 165.6
(C-2"),31.6 (C-3"),20.4 (C-4"), 52.1 (C-5"),
DL EEdE SO0k [24] fiE BEAR —2, s el
pistaciamide,

fb&Y 21, O Ef, ESI-MS m/z; 449. 1
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) &: 1.25
(3H, s, 28-CH,), 1.13 (3H, s, 26-CH,), 0.97
(3H, s, 27-CH,), 0.91 (3H, s, 29-CH,), 0.86
(3H, s, 30-CH;), 0.76 (3H, d, J=11.4 Hz, 23-
CH,), 0.72 (3H, s, 25-CH,), 0.68 (3H, s, 24-
CH,) ,”C-NMR (CDCl,, 150 MHz) &; 23.1 (C-1),
42.5 (C-2), 175.6 (C-3), 63.1 (C-4), 43.7 (C-
5), 42.9 (C-6), 19.5 (C-7), 55.1 (C-8), 38.2

(C-9), 61.2 (C-10), 36.4 (C-11), 31.2 (C-12),
39.6 (C-13), 39.1 (C-14), 31.5 (C-15), 37.1
(C-16), 34.2 (C-17), 47.1 (C-18), 37.1 (C-
19), 29.1 (C-20), 32.8 (C-21), 40.2 (C-22),
8.5 (C-23), 16.1 (C-24), 19.2 (C-25), 20.1 (C-
26), 21.9 (C-27), 31.3 (C-28), 36.2 (C-29),
30.3 (C-30), DA E¥Hs 5 3Ck [25] B FA—
B, B E ORI
&Y 22, HE K K, ESI-MS m/z: 694.2
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) &: 5.42
(1H, brs, H-6), 5.02 (2H, t, J=11.4 Hz, H-6") ,
4.69 (1H, t, J=5.6 Hz, H-3'), 4.35 (1H, d, J=
5.6 Hz, H-1'), 3.71 (1H, m, H-3), 3.64~3.21
(3H, m, H-2', 4", 5'), 1.17 (3H, s, 19-CH,),
1.03 (3H, d, J=11.4 Hz, 21-CH,), 0.92 (3H, t,
J=11.4 Hz, 29-CH,), 0.90 (3H, d, J=11.4 Hz,
26-CH,), 0.83 (3H, d, J=11.4 Hz, 27-CH,),
0.79 (3H, s, 18-CH,)."” C-NMR ( CDCl,, 150
MHz) 8: 37.2 (C-1), 30.1 (C-2), 78.2 (C-3),
124.6 (C-4), 137.2 (C-5), 115.2 (C-6), 30.9
(C-7), 32.5 (C-8), 50.1 (C-9), 37.1 (C-10),
21.2 (C-11), 39.1 (C-12), 42.5 (C-13), 57.2
(C-14), 21.4 (C-15), 26.8 (C-16), 53.5 (C-
17), 12.5 (C-18), 19.7 (C-19), 36.1 (C-20),
20.1 (C-21), 34.1 (C-22), 23.8 (C-23), 46.2
(C-24), 29.1 (C-25), 18.7 (C-26), 19.1 (C-
27), 22.7 (C-28), 13.5 (C-29), 97.3 (C-1),
75.1 (C-2'),79.1 (C-3"), 69.3 (C-4'), 78.1 (C-
5'),59.4 (C-6'), DL EHdESSCk [26] A%
AR—3, BUERE N daucosterol ,
fb&Y 23, AHE KA, ESI-MS m/z; 399. 1
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) §: 7.36~
7.03 (6H, m, H-2, 2", 5,5, 6,6"),5.18 (1H,
s, H-7), 4.15 (1H, dd, J=11.4, 5.6 Hz, H-9'a) ,
4.02 (6H, d, J=5.6 Hz, 3, 3'-OCH,), 3.93 (1H,
d, J=5.6 Hz, H-9'B), 3.82 (1H, dd, J=11.4,
5.6 Hz, H-9a), 3.74 (1H, d, J=5.6 Hz, H-9B),
3.29 (1H, dd, J=11.4, 5.6 Hz, H-7'a), 2.73 ~
2.62 (1H, m, H-8'), 2.61~2.56 (1H, m, H-7'
B).“C-NMR (CDCl,, 150 MHz) &; 129.1 (C-1),
113.1 (C-2), 147.6 (C-3), 146.1 (C-4), 116.1
(C-5), 120.2 (C-6), 84.2 (C-7), 81.9 (C-8),
63.1 (C-9), 145.1 (C-1"), 112.7 (C-2'), 151.3
(C-3"), 132.8 (C-4'), 109.5 (C-5"), 121.7 (C-
2947
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6'), 34.8 (C-7"), 52.4 (C-8'), 72.6 (C-9'),
57.1 (3-OCH;) . DA BEdE 530k [27] fRiEHEA
—3, WSEE N berchemol ,

G 24, BEEAMARY), ESI-MS m/z: 349.1
[M+Na]*.,"H-NMR (CDCl,, 600 MHz) &: 6.71
(1H, d, J=5.6 Hz, H-4), 6.35 (1H, s, H-8),
6.09 (1H, s, H-6), 5.76 (1H, d, J=5.6 Hz, H-
3),5.23 (1H, m, H-7"), 5.09 (1H, m, H-3"),
2.51 (3H, s, 13'-CH;), 2.34 (2H, m, H-2'),
2.13 (2H, m, H-6"), 2.03 (2H, m, H-5'), 1.97
(2H, m, H-11"), 1.91 (3H, s, 9'-CH,), 1.85
(3H, s, 10"-CH,), 1.36 (3H, s, 12’-CH,) " C-
NMR ( CDCl,, 150 MHz) &: 106.2 (C-1), 79.1
(C-2),125.1 (C-3), 117.1 (C-4), 143.5 (C-5),
109.1 (C-6), 141.2 (C-7), 105.2 (C-8), 40.9
(C-1'), 23.7 (C-2"), 120.7 (C-3"), 137.1 (C-
4y, 40.1 (C-5"), 27.1 (C-6"), 122.1 (C-7"),
128.4 (s, C-8), 26.1 (C-9'), 18.5 (C-10"),
17.1 (C-11"), 28.1 (C-12'), 20.2 (C-13"), VL I
Bl 5 ScHk (28] I RA -, MEEN

confluentin,
4 (RSN R

SR MITT 32200 0 5 T A5 Ak A ot 6485 893 4
Fikk ECA109 , fifidi 40 Bl bk NCI-H596 |, ‘& S 4 A
Pk HCC-94 | B 596 20 il Ak SKOV-3 {4 Fh 3 5 (1) 417
WG M, DU AR SR BE PR 2, EO B KA
ECA109, NCI-H596., HCC-94. SKOV-3 4 i, #
FERUE B R 6x10°/mL A SLAR IR B, M T 96
L, AFL 100 pL, BT 37 CHEERFHE PR
24 h, SrAlmANE . EE% 1~14 (5, 10, 40,
80, 100 wmol/L), ZKZEH55E 48 h J5, JIA 10 pL
MTT %k, #5597 12 h, 7% LW, A 120 pL
DMSO %k, 81t 2 DI Relbs (30N L%, 1A
IC fH, 453, L&Y 6 X ECA109, HCC-94 4f
e, fb&8 7 % HCC-94 40, L& 16, 21 X
ECA109, NCI-H596, HCC-94. SKOV-3 4 ffi, 1k
49118 XF ECA109, NCI-H596, SKOV-3 4iiffi, 1k
A 23 X%} SKOV-3 i it H A — 2 (9 {4 21 348 5 410 il
W, Hoh kAW 18 XF NCI-H596 4 it i 4 61 3%
PSS (P>0.05), W#E 1,

*1 FUEYHIC,E (pmol/L, x5, n=3)

Tab.1 IC,, values of various compounds (pmol/L, X+s, n=3)

| ECA109 4 NCI-H596 i il HCC-94 4 ffl SKOV-3 4iififl
1 82.16+7.26" 53.26+5.28" 51.63+4.76* 53.27+4.81"
2 >100* >100* 73.26+7. 63" >100 "
3 >100* >100* >100 " >100 "
4 53.26+4.96 " 76.26+8.15* 62.43+6.59* >100 "
5 >100* >100* >100" >100 "
6 41.25+3.53 62.53+7.13* 40.26+3.37" 71.36+5.13*
7 71.64+6.32* 51.26+4.93* 31.43+4.03* 53.42+6.13*
8 >100* >100* >100 " >100 "
9 >100* 61.28+6.71" 53.28+5.82" 81.26+7.81"
10 >100* >100 " >100 " >100 "
11 64.25+4.93 >100* 53.26+4.91" 83.42+7.16"
12 >100" >100 " >100 " >100"
13 >100* >100* >100* >100*
14 62.48+7.13" >100* 81.25+9.13 " 62.47+7.12*
15 >100* >100* >100* >100*
16 34.52+3.56 42.53+4.13* 24.25+3.19* 37.26+3.42"
17 >100* 82.36+7.91" >100* >100*
18 28.52+3.26" 27.41+3.36 71.42+6.35* 29.35+3.61 "
19 72.15+6. 82" >100* 63.17+5.91" 53.2626. 14"
20 >100 " >100 " >100 " >100"
21 53.13£6. 02 41.35£5.02* 37.26+4.16" 47.2324.76"
22 >100* >100* >100" >100 "
23 72.36+8.13 " >100* 53.26+6. 14" 41.26+5.76*
24 >100* >100* >100 " >100 "
I 21.64+3. 18 29. 14£3.51 19.25+3.08 25.4323. 18
i S, © P<0.05,
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