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ARELMRULZERSTFR
% @, MRE, B ¥, BKE, ARK, BN

( g RERS 2Rk, I 430074 )

W OE. N TR AT R S Bk TR SRS ARG, 1% U 80% & BT AT KL 4 22 Bk Hl
SR BRI HP-20 KALIRZ B AR A A SRMHEE A |~ ] 4 5 AORORE 55 €0 1S B AR X 41 b 4 22 Bk 1) 12
RO BEAT A B alidl, | MR I B S AL S B A . S5 SRR (1) AP 4 22k b 2 B A58 15 ME &,
S %% R attenuatumione G (1) (uralodin B (2) ,chipericumin C (3) \2,5- 35 1-H HILEF L (4) .1,7-
TRILSAEIL B (5) 1,7- "R A-F AL A TR (6) M (7) JFHER-T-0-8-D-H AR (8)
F-7-0-B-D-(6"-0-Z 5L - EFEH (9) ABFEZR (10) MR (11) FHEIRRR (12)  FHERR TR H
(13) FAMEIEERIRR (14) B-A8iM (15) . L&Y 1-14 HERMIZAEY H B2, (2) K MTT iEx b4
Y1 1-14 FATRSMIUFL RIS PRI, 25 R W R G4 3.6 13 X 2 Fhzl s 48 itk MCF-7 F1 MDA-MB-231
H—E W HIE ], 1C, (M 48.6~123.5 wg - mL", ZBFSE S5 R XT L34 TF & R T T4 4 22 Wk 98 5 B A T3
I E X

KR SLWKE, RSB, ¥y, ZAZ 5 IURSERIRE =1, AT

FESZES: Q946  XEAARIRED: A XEHS: 1000-3142(2022)09-1542-09

Chemical components of Hypericum lagarocladum

ZHANG Han, DENG Jingtong, PENG Yu, HAN Qingdi, ZHOU Xiandong, YANG Xinzhou "

(' School of Pharmaceutical Sciences, South-Central Minzu University, Wuhan 430074, China )

Abstract: The purpose of this paper was to study the material basis and to find the bioactive chemical components of
Hypericum lagarocladum. The aerial part of this species was extracted with 80% ethanol, and then the crude extract was
isolated and purified by HP-20 macroporous adsorption resin column chromatography (CC), silica gel CC, Sephadex
LH-20 CC and semi-preparative HPLC. The structures of isolated compounds were deduced by the spectroscopic data, as
well as comparison with the previous literature data. The resulis were as follows: (1) Fifteen compounds were isolated

from H. lagarocladum, and those compounds were identified as attenuatumione G (1), uralodin B (2), chipericumin C

W B 2022-04-23
E£TH: ERHARPIEILS (81774000) ; g RG24 K 224 A5 AL Y 2531 %1350 H (GCX2134) [ Supported by National Natural
Science Foundation of China ( 81774000 ) ; Undergraduate Training Program for Innovation and Entrepreneurship of South-Central Minzu
University (GCX2134) ],
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CEEEE . PN T 0, R P 2GR RR 2 25 A 2BV TR M AEFAMLIAST , (E-mail) xzyang@ mail.scuec.edu.cn,
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(3), 2,5-dihydroxy-1-methoxyxanthone (4), 1, 7-dihydroxyxanthone (5), 1, 7-dihydroxy-4-methoxyxanthone (6),
quercitrin (7)), apigenin-7-0-3-D-glucopyranoside ( 8 ), apigenin-7-0-8-D-( 6"-O-acetyl ) -glucopyranoside (9 ),

luteolin (10), quercetin (11), betulinic acid (12), betulinic acid methyl ester (13), betulonic acid (14), and 8-

sitosterol (15). Compounds 1-14 are isolated from H. lagarocladum for the first time. (2) In wvitro cytotoxicites of

compounds 1-14 were evaluated using MTT method against MCF-7 and MDA-MB-231 cell lines. And only compounds 3,

6 and 13 showed weak cylotoxicites with IC, values ranging from 48.6 to 123.5 wg - mL™. These research results provide

scientific theoretical and applied implications of H. lagarocladum for its comprehensive development and utilization.

Key words: Hypericum, Hypericum lagarocladum, chemical components, PPAPs, cytotoxicity

J#E 85 B} ( Clusiaceae ) 4 22 Bk J& ( Hypericum )
Yy, K25 460 B, HEAT 64 F (33 AR . %R
FEr A A T2, PE R R e Ry R T R A
Z 0L (Li & Norman, 2007) . 4= 228k)m td 9 1€ B A
SR T B AT A& AR 25 D s, BT 4 22 Bk
( Hypericum perforatum ) B4 i g i 18 AR |
T i 2L 20 &%, TSRS 1 A 15 0 B AT
bl O MR LI LA AE O IR T (b 2
Z514%,2020) . iZJEAL Mo RO A 28 R A
FEIER =28 B S RS =ik FUR
6 HImERAE JFRA I i 25 S R B Bt
JiREE A FE 9 1] 28 = 83 2546 & ¥ hyperjapones A-B,
D( Yang et al., 2016) , A i & 30 6l A 2L R 95 40
ML ( MCF-7) RN 240 B ( HepG2) ¥ 4 ) 41 2% 1
fili 254k 5 ) neobractatin ( BX 2 ,2020)

LK 4 228k ( Hypericum lagarocladum) Fy i 5 B
SR EALY)  EAR, 5 0.4~1.5 m, £ T WV
i SN DI N | W N s i R I e o T
A RIS A HE R 1500 ~2 700 m
(Li & Norman, 2007) ., HAJ, & T £k 4 22 8k14k
ST FEPERT ST H0E H 0 BT B 228k s H
M) rh 53 B A B RE Sk o A T % e AR ) Y B 4
B TV 10 22 30 22 5 )M i B) 2R =y 28 0
( polycyclic  polyprenylated  acylphloroglucinols ,
PPAPs) , MAEY) b i U A AR 7 ) BT — i b
St T A RO P LR AR AT PPAPs 28
TG Y, AR 22 7 A 2T A5 46 22 Bkl B8 70
AT T RGBS, WZAEPI I 80% £ 1
RAEY B2 15 MEaW (B 1) 700 % Eh
attenuatumione G (1) ,uralodin B (2) ,chipericumin C
(3) 2,5- - - AL A B (4) 1,7- 25
FEESR B (5) 1, 7- ¥ He-4-F 5 3 450 4% T
(6) MR HF (7) JFRE-T-0-8-D-HEWEL (8) .

FRR-T-0-6-D-(6"-0-L. T 3 ) -H A AT (9) K
FRELR (10) MR (11) (FIHEIRRR (12) (FIHENR
HTE (13)  FAMEIRER (14) B-B B (15),
R MTT X B O Az Al 4 vh 4 25 45 20 1 A6 &
1-14 FEATRSM LR TS I, 25 A B R e B
Y1 3.6 .13 Xt 2 FhzL Ao 40 fi bk MCF-7 Fil MDA-MB-
231 A —E AR, 1C, B h 48.6 ~ 123.5

pg - mL'
1 M 5F %

1.1 {2 A

Finnigan MAT-95 ﬂ@iﬁgﬁ(, Q-TOF Micro LC-
MS-MS J5i % 1% , Bruker DRX-600 % %% % I 9§ X
(Bruker, 7[5 ) , Waters il #5 %Y /55 250 ¥ AH £ 335 1Y
(Waters, 3£ [H) , COSMOSIL C,; 250 mm x 10 mm, 5
wm £ il 5 Al COSMOSIL 5PFP 250 mm x 10
mm,5 pm 26l % F (COSMOSIL Lid. , H 7 ) , HP-
20 RALWEIARE ( H A =320 0] |, 22N 6k
Mt GF,, 200 ~ 300,300 ~400 H (M0 & 11/ #E i T
RAH M A, Sephadex LH-20 #j 5 M #E I
( Amersham Biosciences Ltd., € [#) , {01 g% B A0
1Y 2% (TEDIA Lid., 25H) .
1.2 B

27K 42 228k ( Hypericum lagarocladum) T 2019
o ARETamA BRI T 1L (102052'45”
E.24°43'57" N) , B 1 pg RO K27 J7 28 R BAR %
JE L FRAS (SCO869 ) PR-A7 T H R R ik K 2% 24 2 Bt A
YIbn AP
1.3 LW H*
1.3.1 B A X R 22T b3
25.5 kg, B Ja H 80% 1) LMK A SR I 4 I (%
TIE, BF YR 20 L, ARk 3 d) , & 4R IBUR , 98 78
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PR ZE TR I 1.76 ke, KRBT 5 1%
RBRHOK AR A ik | R SR IE T B AR I,
B EBETS AL 142 ¢ LR S ERHBAL 353 g IE T
R 693 g, A I A0 Tl ik ER AL AN 2R £ TR B A
FRRFLA G HE 2 87, LK — 20 B Uk Wi (20% —
30%-40% —50% — 60% — 70% — 80% — 90% - 95% ,
V/V)  EERSE)Z ISR, A IS 10 N5 A~
1.3.2 & Aeshtl 44y C REEFEEHT, DL B
(MA0.1% W) Wi, & 745 10 4453 (C, ~
Cyp) o H3 C, 2 F 05w ROROH 3%, 43 2515 2
G5 3 (3.1 mg) (LWE-K,V/V,30 : 7039 :
61,22 min, s & A 0.1% K HER) Fiib &4 7
(6.2 mg) (ZWE-/K,V/V,20 : 80—45 : 55,18
min, WANHEAE 0. 1% MR ) ; 415 C, 26 &
RO A, A B ARG 2 (9.5 mg) (&
E-K,V/V,46 : 5450 : 50,24 min, FENAHEH
0.1%MIHR) FIib-&5% 4 (7.2 mg) (ZNE-K, &
TR 70 © 3065 : 35,16 min, BN & A 0.1%
TR ) 5 2043 C, 48 F il 28 S BORAH (335 70 B 15
FMEAY 10 (9.2 mg) (LHE-/K,V/V,30 : 70—
70 : 30,18 min, FIH & A 0.1% W H R ) FMiL &
W11 (7.2 mg) (ZWE-K,V/V,25 : 7560 : 40,
18 min, MBIAHEH 0.1% M HR) , 415 D FEER
FEEAT , Ak 2 0 i A, 759 21 10 44 D, ~
Do H55 D, 221l & 5 850 A (3 43 2 15 2 4k
A1 (10.4 mg) (LHE-K,V/V,60 : 40—80 :
20,25 min, JiSIHHEH 0. 1% H R ) ; 47 D, &
O 3 7 B R IS 8 (6.2 mg) (&
E-7K,V/V,10 : 90—60 : 40,17 min, FHENAHE A
0. 1% H R ) 3 453 D2 i 5500 AR 3% 43 2 45 5|
&Y S (4.6 mg) (LHE-7K,V/V,15 : 8565 :
35,15 min, A& H 0. 1% HIR) . A E L&
RERCAE Z M, U ot - B SRR R B (8 = 1,
V/V), EERH R @S, S84 B ~ By, 4l
oy B GBERCAE E AT, e 2 i R I, 43 o 4y
E_ ~E 5, E_ &l #8520 3% 5 8 G
Y14 (10.5 mg) (ZME-7K,V/V,10 : 90—80 :
20, 14 min, JHEH 0.1% K H R ) MiLE5Y) 15
(9.4 mg) (ZWE-7K,V/V,20 : 80—75 : 25,18
min, LA T A 0.1% M HIR) . 45 G Srk
JEAT AT - LR SRR EE VR (1 1 0~0 2 1, V/
V) BENCHZE AR 13 B4 5 G, ~ Gy G, 40
JREAE 2 BT, A i v 2 3 R D, AR B ALY Gy, ~

Gys, 153 Gy P45 m SO (23545 2L & )
6 (5.8 mg) (ZWE-/K,V/V, 15 : 8555 : 45,19
min, WA ETHON% MNP IR), U G, &l
B AR AR R G 9 (3.1 mg) (LNE-
K, V/V,10 : 90—76 : 24,21 min, WM & A
0.1%MHRR), k& 12 (10.7 mg) ( ZHE-K,
V/V,10 : 90—76 : 24,23 min, FishAH& A 0.1%11)
HR) bGP 13 (7.2 mg) (ZWE-7K,V/V,10 :
90—70 : 30,26 min, FANHETA 0.1% K HR) .

1.3.3 F LM & ol 3X AN FLIRIE 40 i #k MCF-
7 F1 MDA-MB-231 ¥ M\ 35 [ B2 =X 8% 57 W) 4 77 I
J) 3K ( American Type Culture Collection, Rockville,
MD, USA), Jf K& % #£ K5 5= J& b 6] 25 90% 1
DMEM 55525 (@A) |, 10% A9 Jif 4 1fiL 7 ( FBS)
1% BPTIRR (H82 MBEER) T, e fH i
37°C 5% CO, 3G FAANIE TR . WRAEE KL
PR g 75 3 WOAE G 0 4 ik DL AL 100
wL(BREENEFL 1 x 10°~5 x 10*/4i i) EFh 1
96 LM B, T 37 C 5% CO, By 15 5 46 N 15 3%,
iz FOMITT 320528 40 A 3 g R 4 i 2 1 ( 7 Iof %
2020) , fb& Y EE S R AE DMSO ¥ W, B il
W N 50 mg - mL'(EEME . FH DMEM B B
T2 A IR S Y B 2V 2 10,20 ,40 .60 .80 ,
100 pg » mL'( —H AR AL T 1%0) ., FE40
MLAE 96 FLAR KW J5 , W F Ki 52, LA 200
WL AN ) R B8 B4 R AL A 90 5 X A TR R
S AL, I 1 R 8 R R A U R
YHMEAY 25 ORI, AR G FR 12,24 48 h )
FREEFEW, W B AL i A DMEM i £ () MTT
PRI 100 pL(5 mg - mL™") W% H 0.5 h, fi= 41
WE 20 /R SE S 150 WL 9 DMSO %%, T 562
nm O E &L oD H, EKWH K= [1-

HESCR T (1C, ) .
2 HERG52M

21 LEMEMETE

&1 BEEIR, ESI-MS m/z: 587 [ M+
H]*, C,,H,0,,'H-NMR (600 MHz, CDCl,) §:
5.06 (1H, t, J=7.1 Hz, H-27), 4.94 (1H, m, H-
22), 4.57 (1H, dd, J=10.9, 5.6 Hz, H-32),
3.27 (1H, d, J=9.7 Hz, H-17), 3.15 (1H, dd,
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2 s 19 OH 20 27 %8 2 »

14 15

K1 AP 1-15 4

Fig. 1 Structures of compounds 1-15

J=14.0, 6.8 Hz, H-26a), 3.04 (1H, dd, J=
14.0, 6.8 Hz, H-268), 2.67 (1H, dd, J=12.8,
10.5 Hz, H-31a), 2.15 (1H, m, H-2la), 2.09
(1H, d, J=12.3 Hz, H-15a), 2.05 (1H, dd, J=
13.2, 4.3 Hz, H-5a), 1.96 (1H, t, J=6.4 Hz, H-
11), 1.93 (1H, m, H-158), 1.78 (2H, dd, J=
12.9, 5.3 Hz, H-218, 318), 1.71 (6H, s, H-24,
30), 1.67 (1H, m, H-4), 1.66 (3H, s, H-29),

1.61 (1H, m, H-16a), 1.57 (3H, s, H-25),
1.51 (2H, t, J=13.4 Hz, H-583, 1683), 1.38 (3H,
s, H-34), 1.23 (3H, s, H-35), 1.18 (3H, s, H-
19), 1.14 (3H, s, H-20), 1.09 (3H, d, J=6.5
Hz, H-13), 1.07 (3H, s, H-14), 1.01 (3H, d,
J=6.5 Hz, H-12) ,""C-NMR (150 MHz, CDCl,) §:
209.7 (C-10), 204.4 (C-1), 193.8 (C-9), 174.0
(C-7), 133.9 (C-23), 132.8 (C-28), 122.1 (C-
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22), 121.1 (C-27), 117.0 (C-8), 90.5 (C-32),
82.9 (C-2), 78.7 (C-17), 73.1 (C-18), 71.0 (C-
33), 59.7 (C-6), 48.4 (C-3), 42.4 (C-11),
41.9 (C-4),37.9 (C-5), 33.1 (C-15), 30.3 (C-
31), 27.5 (C-21), 27.4 (C-16), 27.1 (C-34),
26.4 (C-19), 26.1 (C-24), 25.8 (C-29), 24.2
(C-35), 23.6 (C-20), 22.3 (C-26), 21.6 (C-
12), 20.6 (C-13), 18.2 (C-25), 18.0 (C-30),
15.1 (C-14) ., &% 1 897 C-NMR Fl DEPT i
LBIRT 35 MikAE 5, 8 o AR 1F 5 8 209.7
(C-10), 204.4 (C-1), 193.8 (C-9), 174.0 (C-
7), 117.0 (C-8), 82.9 (C-2), 59.7 (C-6), 48.4
(C-3), 41.9 (C-4), 37.9 (C-5) , AT LIHEWTiZ L&
Y [3.3.1 ] BRI 5 00 3k (R 28 = A AR 9,
454G 'H-NMR, Rk &9 1 A —1 5 T B
PSS B30 3 — A~ 2-H 382 3-SR T Rl —
A DY LK R A B, L RO 5 Zhou 45 (2016)
i A — B, ME A 1R
attenuatumione G,

k&2 AR, ESI-MS m/z: 587 [ M+
H]*, C4H, O,.,'"H-NMR (600 MHz, CDCl,) &:
7.51 (2H, d, J=7.5 Hz, H-12, 16), 7.38 (1H,
t, J=7.5 Hz, H-14), 7.25 (2H, t, J=7.5 Hz, H-
13, 15), 5.06 (1H, t, J=7.2 Hz, H-35), 5.02
(2H, m, H-20, 25), 4.87 (1H, dd, J=10.3, 7.6
Hz, H-30), 3.02 (1H, dd, J=15.0, 10.4 Hz, H-
29a¢), 2.98 (1H, dd, J=15.0, 7.7 Hz, H-298),
2.54 (2H, m, H-34), 2.18 (2H, m, H-198,
248), 2.07 (1H, m, H-58), 2.05 (1H, m, H-
188), 2.02 (1H, m, H-19a), 2.00 (1H, m, H-
4),1.96 (1H, m, H-24a), 1.82 (1H, m, H-
18a), 1.74 (3H, s, H-28), 1.68 (6H, s, H-37,
38), 1.67 (1H, m, H-5a), 1.65 (3H, s, H-23),
1.62 (3H, s, H-22), 1.58 (3H, s, H-27), 1.34
(3H, s, H-32), 1.22 (3H, s, H-33), 1.12 (3H,
s, H-17), “C-NMR (150 MHz, CDCl,) &:206.8
(C-1), 193.6 (C-10), 188.2 (C-9), 175.8 (C-
7), 136.9 (C-11), 134.9 (C-36), 133.8 (C-26),
132.2 (C-14), 131.4 (C-21), 128.3 (C-12),
128.3 (C-16), 128.2 (C-13), 128.1 (C-15),
124.5 (C-20), 122.6 (C-25), 120.5 (C-35),
118.5 (C-8), 93.3 (C-30), 79.8 (C-2), 71.7 (C-
31), 55.5 (C-6), 49.9 (C-3), 42.8 (C-4), 39.4

(C-5),36.7 (C-18),29.2 (C-34), 27.7 (C-24),
27.3 (C-29), 26.2 (C-23), 26.1 (C-28), 26.1
(C-33), 25.9 (C-38), 25.2 (C-19), 23.2 (C-
32), 18.3 (C-22), 18.2 (C-27), 17.9 (C-37),
14.2 (C-17) ., &&% 2 (97 C-NMR #1 DEPT i
WA T 38 Mikfs 5, 38 o AR AR 15 5 8 206.8
(C-1), 193.6 (C-10), 188.2 (C-9), 175.8 (C-
7), 118.5 (C-8), 79.8 (C-2), 55.5 (C-6), 49.9
(C-3), 42.8 (C-4), 39.4 (C-5), Al LIHEWTIZAL A
Y2 [3.3.1 ] R 2 5 80O B 28 =5 A9,
454 'H-NMR 2 #r B R b &4 2 A — AR H
BE A R M R — A DO R B B, L
55 Chen 55 (2010) AR IE B A —F, T8 E 1k
W) 2 N uralodin B,

&3 wEMIR, ESI-MS m/z. 445 [ M-
H] ", C, Hy,O,,"H-NMR (600 MHz, CDCl,) &
494 (1H, t, J=7.8 Hz, H-18), 3.42 (1H, dt,
J=6.8 Hz, H-24), 2.74 (1H, dd, J=14.0, 8.9
Hz, H-17a), 2.62 (1H, dd, J=14.0, 6.6 Hz, H-
17b), 2.22 (1H, d, J=13.6 Hz, H-14b), 1.90
(1H, m, H-7a), 1.88 (1H, m, H-7b), 1.77
(1H, m, H-12), 1.76 (1H, m, H-11a), 1.75
(2H, m , H-10), 1.62 (3H, s, H-21), 1.58
(3H, s, H-20), 1.55 (1H, m, H-8), 1.41 (1H,
d, J=13.6 Hz, H-14a), 1.38 (1H, m, H-11b),
1.36 (3H, s, H-16), 1.33 (3H, s, H-22), 1.25
(3H, d, J=6.7 Hz, H-26), 1.16 (3H, d, J=6.7
Hz, H-25), 1.04 (3H, s, H-15), "C-NMR (150
MHz, CDCl,) 8:206.9 (C-5), 205.3 (C-23),
200.5 (C-1), 197.7 (C-3), 136.2 (C-19), 118.9
(C-18), 110.6 (C-2), 79.3 (C-9), 73.3 (C-13),
65.4 (C-4),57.4 (C-6), 52.1 (C-12), 48.9 (C-
14), 48.2 (C-8), 40.0 (C-10), 35.4 (C-17),
34.1 (C-24),26.9 (C-16), 26.7 (C-7), 26.2 (C-
22),26.0 (C-21), 21.8 (C-11), 21.2 (C-15),
20.9 (C-26), 18.3 (C-25), 18.0 (C-20). tb&
Y 3 1" C-NMR #1 DEPT ji sp 3L B8 T 26 Mk fE
5l FRAE R (S 5 8 206.9 (C-5), 200.5 (C-1),
197.7 (C-3), 110.6 (C-2), 79.3 (C-9), 73.3 (C-
13), 65.4 (C-4), 57.4 (C-6), 52.1 (C-12),
48.9 (C-14), 48.2 (C-8), 40.0 (C-10), 26.7 (C-
7), 21.8 (C-11) , ] LAHEWTiZ AL & ) 2 IR A AL 22
R F 0w R =T Y . 456 H-NMR 43
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Mrigmieay 3 BA — SNt — 170
FER B, HP s BUE 5 Abe 25 (2012) (R I8 FEA
— 3, WA Y 3 A chipericumin C

& 4 AT EE KK, ESI-MS m/z:
250 [M+H]", C,H,0;,'H-NMR (600 MHz,
CD,0D) 8:7.59 (1H, d, J=7.5 Hz, H-8), 7.46
(1H, d, J=7.8, H-3), 7.34 (1H, d, J=7.8 Hz,
H-4),7.33 (1H, d, J=7.5 Hz, H-6), 7.25 (1H,
t, J=7.5, 1.7 Hz, H-7), 3.90 (3H, s, 1-OCH,) ,
BC-NMR (150 MHz, CD,0D) 6:178.6 (C-9),
151.8 (C-4a), 148.0 (C-2), 147.5 (C-5), 146.5
(C-1), 145.3 (C-4b), 125.3 (C-3), 124.6 (C-
7), 123.9 (C-8a), 120.7 (C-6), 117.1 (C-8b),
117.0 (C-8), 115.2 (C-4), 62.1 (1-OCH,), H
PR S REE T4 (2008 ) AY i I8 HE A —E, i
Y G 4l 2, 5- -1 - AR S AR A R

e s EETERH AR, ESI-MS m/z:
229 [M+H]", C, H,0,.,"H-NMR (600 MHz,
CDCl,) 6:7.43 (1H, t, J=7.3 Hz, H-3), 7.32
(1H, d, J=3.0 Hz, H-8), 7.25 (1H, d, J=9.0
Hz, H-5), 7.17 (1H, dd, J=9.0, 3.0 Hz, H-6) ,
6.76 (1H, d, J=8.4 Hz, H-4), 6.44 (1H, d, J=
8.4 Hz, H-2)_.,"C-NMR (150 MHz, CDCl,) &:
182.2 (C-9), 161.9 (C-1), 156.5 (C-4a), 152.3
(C-7), 151.0 (C-4b), 136.9 (C-3), 124.9 (C-
6), 121.2 (C-8a), 119.6 (C-5), 110.2 (C-2),
108.8 (C-8), 108.6 (C-8b), 107.2 (C-4), Hik
RERCHE 5 Wong 5 (2018) B4R 8 FeA — 2, dilt %
EAEY S N 1,7- BRI e R

ke HETELH K, ESI-MS m/z:
259 [M+H]", C,,H,,0,,'H-NMR (600MHz, CD,
OD) 6:7.52 (1H, d, J=3.1 Hz, H-8), 7.49 (1H,
d, J=9.1 Hz, H-6), 7.36 (1H, J=8.9 Hz, H-2),
7.32 (1H, dd, J=9.1, 3.1 Hz, H-5), 6.66 (1H,
d, J=8.9 Hz, H-3), 3.93 (3H, s, 4-0CH,),
BC-NMR (150 MHz, CD,0D) &:183.5 (C-9),
155.7 (C-7), 155.5 (C-1), 151.4 (C-4b), 147.4
(C-4a), 141.6 (C-4), 126.4 (C-6), 122.2 (C-
8a), 121.4 (C-3), 120.5 (C-5), 109.9 (C-8b),
109.1 (C-8), 109.0 (C-2), 57.8 (4-OCH,), H
P RAES Dao 75 (2012) 194l FeA — 2, il %
EAGY 6 1,7- " FRH-4- W E LA 24 T

a7 WEILEEH K, ESI-MS m/z:

449 [M+H]*, C, H, 0,.,"H.NMR (600 MHz,
CDCl,) 8:7.30 (1H, d, J=1.9 Hz, H-2'), 7.25
(1H, dd, J=8.6, 1.9 Hz, H-6"), 6.89 (1H, d,
J=8.6 Hz, H-5'), 6.40 (1H, d, J=2.3 Hz, H-
8), 6.19 (1H, d, J=2.3 Hz, H-6), 5.25 (1H,
d, J=1.8 Hz, H-1"), 3.96 (1H, m, H-2"), 3.49
(1H, m, H-3"), 3.29 (1H, m, H-5"), 3.12
(1H, m, H-4"), 0.79 (3H, d, J=5.9 Hz, 5"-
CH,), "C-NMR (150 MHz, CDCl,) &:180.0 (C-
4),166.0 (C-7), 163.1 (C-5), 159.4 (C-9),
158.8 (C-2), 149.9 (C-4"), 146.4 (C-3"), 136.4
(C-3), 123.1 (C-6"), 122.8 (C-1"), 117.0 (C-
2'), 116.0 (C-5"), 105.8 (C-10), 103.1 (C-1"),
99.5 (C-6), 94.6 (C-8), 73.3 (C-4"), 72.1 (C-
2"y, 72.1 (C-3"), 71.9 (C-5"), 17.7 (C-6"), H:
WrREE R 5 Zhong 5 (1997) BY 1B B AR — 30, ik
e G W T I

k&8 WELEEMAK, ESI-MS m/z:
433 [M+H]", C, H, 0, H-NMR (600 MHz,
CD,0D) 6:8.07 (2H, d, J=8.8 Hz, H-2', 6'),
7.13 (2H, d, J=8.8 Hz, H-3', 5'), 6.69 (1H,
s, H-3), 6.86 (1H, d, J=2.2 Hz, H-8), 6.46
(1H, d, J=2.2 Hz, H-6) , 5.08 (1H, d, J=7.4
Hz, H-1"), “C-NMR (150 MHz, CD,0D): &,
182.0 (C-4), 163.8 (C-2), 163.0 (C-7), 162.4
(C-5), 161.4 (C-4"), 156.9 (C-9), 128.4 (C-
2',6"), 120.7 (C-1"), 114.6(C-3", 5') , 105.4
(C-10), 105.4 (C-1"), 103.8 (C-3), 99.9 (C-
2"),99.5 (C-6), 94.9 (C-8), 77.2 (C-4"), 76.4
(C-6"), 73.1 (C-3"), 69.5 (C-5") , Pk K dhs
5 NS 55 (2009) py B A — 2, S e ks
Y 8 J KK -7-0-B-D- I E T .

k&9 BT EEM A, ESI-MS m/z;
473 [M-H]", C,;H,,0,,,"H-NMR (600 MHz, CD,
OD) 6:7.85 (2H, d, J=8.4 Hz, H-2', 6'), 6.89
(2H, d, J=8.4 Hz, H-3',5"), 6.72 (1H, d, J=
1.5 Hz, H-8), 6.61 (1H, s, H-3), 6.45 (1H,
br.s, H-6), 5.04 (1H, d, J=7.2 Hz, H-1"), 4.47
(1H, dd, J=11.3, 2.4 Hz, H-6b"), 4.23 (1H,
dd, J=11.3, 4.6 Hz, H-6a"), 3.77 (1H, s, H-
5"), 3.63 (1H, m, H-2"), 3.56 (1H, m, H-3"),
3.36 (1H, dd, J=9.2, 9.2 Hz, H-4"), 2.09 (3H,
s, CO-CH,-6) ,"”" C-NMR (150 MHz, CD,0D) §;
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182.3 (C-4), 171.6 (C-1"), 165.4 (C-7), 163.2
(C-2), 161.6 (C-5), 161.5 (C-4'), 157.5 (C-
9), 128.2 (C-2', 6'), 121.6 (C-1"), 115.7 (C-
3',5"), 105.7 (C-10), 102.8 (C-3), 100.1 (C-
1”),99.7 (C-2), 94.8 (C-8), 76.3 (C-3"), 74.2
(C-5"), 73.3 (C-2"), 70.2 (C-7"), 63.4 (C-6") ,
19.4 (C-2"), H P EE 57 2% 5% (2014) 19
AR — B, MU EE Y 9 N R ER-T-06-D-
(6"-0-Z Wt ) - M .

EW 10 AT E AR, ESI-MS m/z.
287 [M+H]", C,H,0,,"H-NMR (600 MHz,
CD,0D) 6:7.38 (1H, d, J=2.2 Hz, H-2"), 7.37
(1H, dd, J=8.5, 2.2 Hz, H-6"), 6.88 (1H, d,
J=8.5 Hz, H-5'), 6.53 (1H, s, H-3), 6.42
(1H, d, J=2.1 Hz, H-8), 6.19 (1H, d, J=2.1
Hz, H-6) , "C-NMR (150 MHz, CD,0D) 6.183.7
(C-4), 166.4 (C-7), 166.1 (C-2), 163.2 (C-5),
159.3 (C-9), 151.0 (C-4"), 147.1 (C-3"), 123.7
(C-1"), 120.3 (C-6"), 116.8 (C-5"), 114.1 (C-
2"), 105.3 (C-10), 103.9 (C-3), 100.1 (C-6),
95.0 (C-8) ., H Uik % 5 ME 55 (2008) 1Y &
FEA B E Y 10 HARBE R

EaEY 11 AT EEH K, ESI-MS m/z:
303 [M+H]", C5H, 0,,'"H-NMR (600 MHz,
CD,0D) 6:7.73 (1H, d, J=2.2 Hz, H-2"), 7.62
(1H, dd, J=8.5, 2.2 Hz, H-6'), 6.87 (1H, d,
J=8.5 Hz, H-5"), 6.38 (1H, d, J=2.1 Hz, H-
8),6.17 (1H, d, J=2.1 Hz, H-6), “C-NMR
(150 MHz, CD,0D): 8.177.3 (C-4), 165.6 (C-
7), 162.5 (C-9), 158.2 (C-5), 148.8 (C-4'),
148.0 (C-2), 146.2 (C-3"), 137.3 (C-3), 124.1
(C-1"), 121.7 (C-6"), 116.2 (C-5"), 115.9 (C-
2"), 104.5 (C-10), 99.2 (C-6), 94.4 (C-8), H:
P REBOE 5 52 B 45 (2020) Y 4R 38 A — 3, ik
REAY 11 A R,

e 12 HEaTE AR, ESI-MS m/z.
457 [M+H]", C, H, O,,"H-NMR (600 MHz,
CDCl,) 8:4.69 (1H, s, H-29a) ,4.57 (1H, s, H-
29b), 3.33 (1H, m, H-3), 1.68 (3H, s, H-23),
0.99 (3H, s, H-24), 0.95 (3H, s, H-25), 0.93
(3H, s, H-26), 0.84 (3H, s, H-27), 0.74 (3H,
s, H-30) , "C-NMR (150 MHz, CDCl,) §:180.1
(C-28),152.0 (C-20), 110.2 (C-29), 79.7 (C-

3), 57.5 (C-17), 56.9 (C-5), 52.0 (C-9), 50.4
(C-18), 48.1 (C-19), 43.6 (C-14), 41.9 (C-8),
40.1 (C-1), 39.7 (C-4), 38.3 (C-13), 38.1 (C-
10), 37.9 (C-22), 35.6 (C-7), 33.3 (C-16),
31.7 (C-15), 30.8 (C-21), 28.6 (C-23), 28.0
(C-2),26.9 (C-12), 22.1 (C-11), 19.5 (C-6),
19.4 (C-30), 16.7 (C-26), 16.6 (C-25), 16.1
(C-24), 15.1 (C-27), HPEigHkES EERS
(2021) B8 FE A — 30, BUS 2B W 12 S A e
HETR .

EW 13 HEAaTEEH K, ESI-MS m/z:
471 [M+H]", C,, Hy, O,,"H-NMR ( 600 MHz,
CDCl,) 6:4.73(1H, s, H-29a), 4.60( 1H, s, H-
29b), 3.61(3H, s, CO,Me), 3.15(1H, m, H-
3), 2.88(1H, m, H-19), 1.66(3H, s, H-30),
0.97(3H, s, H-24), 0.96(3H, s, H-25), 0.93
(3H, s, H-26), 0.81(3H, s, H-27), 0.75(3H,
s, H-23), "C-NMR (150 MHz, CDCIl,) &:180.8
(C-28), 150.6 (C-20), 109.9 (C-29), 79.2 (C-
3), 56.4 (C-17), 55.5 (C-5), 51.1 (-CO,Me)
50.6 (C-9), 49.4 (C-19), 47.0 (C-18), 42.3 (C-
14), 40.8 (C-8), 39.0 (C-4), 38.8 (C-1), 38.5
(C-13), 37.3 (C-22), 37.2 (C-10), 34.4 (C-7),
32.3 (C-16), 30.7 (C-15), 29.8 (C-21), 28.1
(C-23),27.5(C-2),25.6 (C-12), 21.0 (C-11),
19.5 (C-30), 18.4 (C-6), 16.3 (C-25), 16.2 (C-
26), 15.5 (C-24), 14.8 (C-27), HiiEdE S
Kojim % (1987) [t il A — 2, ik w b &9
13y FIHENR IR TS .

EY 14 AL EILKH KR, ESI-MS m/z.
453 [ M-H]", C, H, O,.,'H-NMR (600 MHz,
CD,0D) 8:4.75 (1H, s, H-29a), 4.59 (1H, s,
H-29b), 2.99 (1H, m, H-19), 2.50 (1H, m, H-
28), 2.39 (1H, m, H-2a), 2.30 (1H, m, H-
168), 2.20 (1H, m, H-13), 2.00 (2H, m, H-
158, 228), 1.90 (1H, m, H-18), 1.69 (1H, m,
H-128), 1.65 (3H, s, H-30), 1.60 (1H, m, H-
18), 1.55 (1H, m, H-218), 1.50 (2H, m, H-
6), 1.45 (1H, m, H-22a), 1.43 (4H, m, H-7,
118, 16a), 1.40 (1H, m, H-15a), 1.39 (2H,
m, H-la, 9), 1.36 (1H, m, H-5), 1.36 (1H,
m, H-11a), 1.21 (1H, m, H-21a), 1.07 (3H,
s, H-23), 1.04 (1H, m, H-12a), 0.99 (3H, s,
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H-24), 0.97 (3H, s, H-27), 0.95 (3H, s, H-
26), 0.91 (3H, s, H-25), “C-NMR (150 MHz,
CD,0D) 6:218.7 (C-3), 182.3 (C-28), 150.4
(C-20), 110.0 (C-29), 56.4 (C-17), 54.9 (C-
5), 50.0 (C-9), 49.1 (C-18), 47.6 (C-4), 46.9
(C-19), 42.5 (C-14), 40.8 (C-8), 40.0 (C-1),
39.1 (C-13), 37.5 (C-22), 36.9 (C-10), 34.2
(C-2), 34.0 (C-7), 32.1 (C-16), 30.5 (C-15),
30.0 (C-21), 26.8 (C-23), 25.7 (C-12), 21.6
(C-11), 21.2 (C-24), 20.0 (C-6), 19.6 (C-30),
16.4 (C-25), 16.0 (C-26), 14.8 (C-27), Hik
TR E 5 Barthel 45 (2008 ) A4 4R 18 FE AR — 35 il %
EALE Y 14 J FAMERREATE .

k& 15 HaXER MK, EL-MS m/z:
397 [M+H]", C,H,, 0, TLC £k R EIF 5k5
e RAEY— 20, WO E B 15 O B-A HI B
22 MEEESHER

K MTTT 325 05 AT 45 22 1k < B4 B v
ST ENALA Y 1-14 X 2 Fipl B 6 40 Ak MCF-
7 Fl MDA-MB-231 9 20 82 16 P |, 35 PR s 2R
IR 14 MG ARG 3.6.13 X
MCF-7 Fll MDA-MB-231 P54~ 41 fifd £k & 78 — 22 B9 40
FEIE M, EATXE MCF-7 40 i #k 19 1C,, 18 70 9 A
(123.5+5.8) (52.7+2.7) .(99.4+5.3) pg - mL",
XF MDA-MB-231 41 i A% 1 1C, 18 53 51k (112.8 +
6.2) .(48.6+1.9) (105.1+7.0) pg - mL", HAlfk
EWAE IR B K ) 200 pg - mL AR AN BOR
T

3 W54 ®

& 22 k@ ML) R AR P A K AR 2 2 7R
I BL A 2K =By 2K 43 ( PPAPs) B &3 2 ph 5 1 45
P H B M 2 M 4o [3.3.1] A8, [3.2.1] &L,
[5.3.1 17 A WIGe Y | 2 4 Wl o 7Y | 88 B 70 R L A,
HAR ARG = T R AT A 4 22k A i
15 ARG, SRR 2 8 2 5 0
FEIRE = W2 EEERE SRS RS, Hih 3 A
R L2 L2 S M B )R = AT A, A R 2R
[3.3.1] BUFMEIAH | AR T T 4 228k
JEFLYI R SR = BRI 9E 28, 1 58 T X T A 4
22 MK AE P 0 ) o BE Al A

PPAPs AYEAT & 22 Mibe i 4549, H 2 A7 Bt

JsEg PUAMAR PO PR T A, K
X R Ay B AL A W AT T AR S ZL A 968 1% P
R, 45 R WA Bt 0 T R L AR R A0 A
¥k MCF-7 F1 MDA-MB-231 BG4k &4, PPAPs
() o5 —A> B ZEAE HZR BT AR IS o, BF 5% & BH Bt ot
4 22 Bk Z (hyperforin ) J2: 22l 28 336 o A9 I 38 4
H RO ), R R R s A A
TR R b O o) P 2 a5 S5 A R R O T 7 A BT AT AR
Y& (Miiller et al., 1998) . LT 1, {500 20 5 i —
XTI AE PPAPs 24k G Wy kAT Ho i r o 4 i 12 i
5%, IR B U AR E AL & 9. 28 LTk,
A I R AN EF B 4 2286 1) Ak 27 1l 4 1 25 B8
YERIZEE T B i, o Rk 6 3T & R AR )
PEPE T — S MRl
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