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Abstract: Objective To study the chemical constituents from the roots of Bupleurum chinense. Methods The compounds were
isolated by comprehensive column chromatography, and the structures were elucidated by spectral methods. The inhibitory
proliferation effect of compounds on HepG2 were evaluated by MTT assay. Results Nineteen compounds were isolated from the
roots of B. chinense. Their structures were elucidated as osthole (1), imperatorin (2), isopsoralen (3), 4-methoxycinnamic acid ethyl
ester (4), trans-4-hydroxycinnamic acid (5), trans-3',4"-methylenedioxy cinnamic acid (6), trans-ferulic acid (7), umbelliferone (8),
esculetin (9), labiatenic acid (10), marmesinin (11), syringoside (12), 5,7,3',4'-tetramethoxyflavone (13), 5,7,4'-trihydroxy-6-
isopentenyl isoflavone (14), apigenin (15), luteolin (16), quercetin (17), vitexin (18), hyperin (19). Conclusion Compounds 3—6, 8,
10—14 and 18—19 were isolated from this plant for the first time. Compounds 2, 8—11, 16 and 18 showed significant cytotoxicity
against HepG2, with the ICso values of 38.07, 6.91, 29.41, 22.86, 48.99, 15.91 and 30.82 pmol/L, respectively.
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S AT RS B Y, Hoh Ak SR A
Bupleurum chinense DC. #5425 H bz —1, B
RGO S RIS iR eE . ORIHRIIE L H
PRI AR 23 itk — D B AL S8 T I R
RSy, AT 3 EROE X AL 22 i T s
it ssiE, MACSESARE SR h AL B 19 A
Bgy s 53 e NIEIR T3 Cisthole, 1) BRAETEHZ
(imperatorin, 2). F4MFHEZR (isopsoralen, 3). Xf
FAA R R 4 E  (4-methoxycinnamic acid ethyl
ester, 4). RI-KFEEFE KR (rrans-4-hydroxy-
cinnamic acid, 5). 3\-3"4"-IF H 48 FE A 7 R
(trans-3',4'-methylenedioxy cinnamic acid, 6). -
Fif 28 12 ( trans-ferulic acid, 7). <=/ 1E W B4
(umbelliferone, 8). LM HEHE (esculetin, 9). ik
R (labiatenic acid, 10+ £ 1£ B ## (marmesinin,
11). LT HFE (syringoside, 12). 5,7,3",4"-JUH %
FEH R (5,7,3',4'-tetramethoxyflavone, 13). 5,7,4"-=
¥ -6- ¢ I Mk R BB (5,7,4'-trihydroxy-6-
isopentenyl isoflavone, 14). /735£ % (apigenin, 15)
ARJBHEZE (luteolin, 16). #iH)i & (quercetin, 17)+
IR (vitexin, 18) F4 224k (hyperin, 19).
Hrp b &4 3~6. 8. 10~14 F1 18~19 X M i%fH
M o B R WIEE VR T ARG Y N
HepG2 2 1 3 A4l 1E FH
1 58

X-4 BB A CEERPEEAER AR AR]D;
Bruker Micro TOF QII i 4% (% Bruker A &),
JINM-ECZ400S URZRILHRIX (HA JEOL #htiz
¥, TMS APIHR; RE-6000E R gt 78 R AL ( 1
W 2RAEAAYZSS s SHZ-D (D BUKFEIR 25 (P
SR E MY ES) )5 Sephadex LH-20 (Pharmacia
PR FEEIERER (200~300. 300~400 H, 75
WAL T D5 HEAR GFasq #EMR (50 mm X 100 mm,
0.20~0.25 mm, F BfEFELT) D AL GFass TR
# (100 mmX 50 mm, 0.20~0.25mm, 7 &L
T s PUREEAREMEER AR (MTT) 77 (Sigma
AFE D BH R B 10- 52 B R (kS
H42022734, 341 K flZGHRAT]D; A0
Pk HepG2 ( RilgSE4F MR AR AR

JESEEAMT 2020 4F 5 A RAE HBIE R @ E S,
S RE L KA AR B 1 80T AT S e TR
SEHHE MY ICSEEH B, chinense DC.HIMR, A (9w
5 CH20200517) F7HT3E 22 KA RIR W 2 5

. Ak, & . & R KRR 4B
Wl OB RS @R i all (RZRR
FPFEE D,

2 FHE

21 EESESE

W BT R AR (AL SE AR e v P T 5 R 1, FRER 2.0
kg FENBIERH, B TH 3 5 & 95% CREHEH 3
R PERGRIBUER IR G J5 13128 300 g #4i=E K
B, KU A BRI SR £ FE 2 30 5 IR, IR
T FVE AR A 800 mL, 2K £ ek 1k i 4 J5 15
FHBEERAIR B 55 gv BER LEEHARE 107 g.

B AR B AR (L (200~300 HD
B, FAEE-— S B (20 1 1~0 1 20) BREEDE
i, TLC f&ill, FEaMFENEH G2 18 ME
4% (Fr1B~18B). Fr10B (1050 mg), #k&ERERKE
i (200~300 H) 708, H ST bE-BER B
(15 :1~0: 8) BEEPEME, TLC K, &H/E1EE
4 Ny (Fr 10B1~10B4). Fr 10B1 (102.1 mg)
A1 Fr 10B2 (87.4 mg) Fi ik & & 45 & 4 5l 15
FLEY 1 (203 mg) 12 (19.0mg); Fr10B3 (75.5
mg) % Sephadex LH-20 #EEAT 73 B, BEMEHI A
Bk-— & e (10 1), TS EMLAEY 3 (10.5mg);
Fr10B4 (51.1 mg) %4 Sephadex LH-20 BERF: /35,
TR RRAREL G 4 (153 mg).

BE 12 R R AIR B ik IR 14> B (200~
300 H), FA BB 28 (15 0 1~0 : 15) B
Ve, TLC #&M, FRemrsRmMGIEERS 20 A
Ty (Fr 1A~20A), #RJ5 k8 B IR LB - L1
(151 1~0: 15) BREESEML, X453 7 MEh (Fr
21A~27A). Fr1A (120.1mg) &HER (300~400
HO M5, HAMEE-EEIR A8 (150 1~0:
15) BREESEML, TLC &, &9F /5152 4 MEsr (Fr
1A1~1A4). FrlAl &B5E ClEE 2SR E)
5 (19.6mg), Fr1A2 (60.7mg) &HER (300~400
H) S5, HAEE-EE R LRS- (150 -
10 1 5~50: 10 : 5) BHEEBEML, 3G 6 (15.2
mg). Fr 2A &4 hEs- N+ 5 E 45 ARG
Y7 (35.0mg). Fr4A (270.3mg) ZHER (300~
400 H)> &g E, A BB IR £ 06 - T A
(200 : 10 :5~40: 10 : 5) FRERBMAILEY 8
(26.5mg) 19 (13.3mg). Fr7A (502.1mg) £t
2 (300~400 HO fF ko5, H S bE-EEIR &
B (14 0 1~1:14) BREESENL, TLC AW, &3F5
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55 3 MEY (Fr7A1~7A3). Fr7A2 (96.8 mg)
ZhEE (300~400 H) HERE 8, FA 0 EE-BS R
CHG-AER (110 210 2 5~30 1 10 5) BAEEVEAL, 15
FML A9 10018.5 mg); Fr 7A3(87.5 mg)%4: Sephadex
LH-20 &EIAE 78S, WREAE NG, HRELEY
11 (10.5mg) A112 (143 mg). Fr16A (423.2mg)
ZHEE (300~400 H ) H R8s, FHA k-
(10 1 1~0 : 10D BHEEBEML, TLC f&ll, &H /53]
4 N5 (Fr16A1~16A4). Fr16A1 (31.2mg) 4
il (300~400 H) R, A& H - H i
(14 1 D #HA7sehaith, {24613 (15.1 mg)
A1 14 (13.8mg); Fr16A2 (79.1 mg) £REKE (300~
400 B Mo Eg, HSE0-IE (10 2 1~0 1 10D
BAEE B 21L& 15 (32.3 mg) 116 (31.2 mg);
Fr16A3 (46.7mg) % Sephadex LH-20 /> 5,
HEEAE PR, 7 B i3 259 17(11.4 mg)
A1 18 (10.9mg); Fr16A4 (33.6 mg) ZLrEMR (300~
400 HO Mgy, HEER QFR-HEE (150 D %
B, HEAEY 19 (18.2mg).
2.2 {AppEIEM

BN A4 K I HepG2 4, TC R4 I 25y
1 X104 A>/mL B0 ME, 1% 1 000 /L3R T
96 fLik ., FEH R 3 MEAL. fFAENEE S, ffL
O 10 pL ASEKE (600, 300, 150, 75, 37.5.
18.75 umol/L) [ 25 St VA, [R5 %) REZH A FH
PEXTIEZE (10- R E M. BT 37 C. 5% CO;
BRI TIEE 48 h g, FFALIMMA 10 uL MTT ¥
(5mg/mL), kS0 4h. B B, A 100
uL DMSO R 2], 490 nm P FIIEE (4D
fH, 1% DL A TR A KA =

A AE KN R = (A i —A w0)/A 2w

DARE SR BE AR AL AR (X0, $I R A AL bR
(Y), FIF Origin 7.0 AL Hi i B -4 2 fih 28
Pl o AR o] U fh 42 07 A TSR H AR 220 50%6HS Xt 8
T it (94 B B A 2 B < B (median inhibition
concentration, ICso) {H.
3 #£R
3.1 HMEE

&Y 1. At E CAME, mp 79.8~
824 C. ESI-MS m/z: 24531 [M+H]", 7> 73
Ci5H1603. 'TH-NMR (400 MHz, DMSO-ds) d: 7.96 (1H,
d,J=10.8 Hz, H-4), 7.55 (1H, d, J= 9.6 Hz, H-5), 7.04
(1H, d, J = 10.0 Hz, H-6), 6.26 (1H, d, J= 9.6 Hz, H-

3),5.11 (1H, dd, J= 14.4, 7.2 Hz, H-2"), 3.88 (3H, s, 7-
OCHj3), 3.38 (2H, dd, J= 14.4, 7.2 Hz, H-1"), 1.76 (3H,
s, H-5"), 1.60 (1H, s, H-4"); 3C-NMR (100 MHz,
DMSO-ds) J: 160.8 (C-2), 160.2 (C-7), 152.6 (C-9),
145.3 (C-4), 132.4 (C-3"), 127.7 (C-5), 121.7 (C-2"),
116.6 (C-8), 113.2 (C-10), 112.8 (C-3), 108.5 (C-6),
56.8 (7-OCH3), 26.0 (C-4"), 22.0 (C-1"), 18.2 (C-5").
DL 88 5 SR B F A — -0, U E A1
NIRRT &R

tEY 2. AEEE CHES, mp 100.3~
102.1 ‘C. ESI-MS m/z: 299.39 [M+H]J", 7T
C19H2203o 1H-NMR (400 MHZ, DMSO-ds) 0:8.12 (lH,
d, J=13.2 Hz, H-2"), 7.67 (1H, d, J = 13.2 Hz, H-4),
7.08 (1H, s, H-5), 6.42 (1H, d, J = 9.2 Hz, H-3"), 5.49
(1H, dd, J = 14.8, 8.0 Hz, H-2"), 4.90 2H, d, J = 6.0
Hz, H-1"), 1.68 (3H, s, H-4"), 1.63 (3H, s, H-5"); 3C-
NMR (100 MHz, DMSO-ds) 6: 160.3 (C-2), 152.2 (C-
7), 148.4 (C-2'), 148.2 (C-7), 145.9 (C-4), 143.7 (C-9),
139.6 (C-8), 131.0 (C-3"), 126.2 (C-6), 120.2 (C-2"),
116.9 (C-10), 114.7 (C-3), 114.6 (C-5), 107.6 (C-3"),
69.8 (C-1"), 26.0 (C-4"), 18.3 (C-5"). VL E¥E 5
BRHOE AR — 2, MR A Y 2 ARRETEAER

&Y 3. Atsti (CZ&FHE, mp 129.6~
130.9 ‘C. ESI-MS m/z: 209.15 [M+Na]*, 7F
C11Hs03. 'H-NMR (400 MHz, CDsCl) §: 7.81 (1H, d,
J=19.6 Hz, H-4), 7.68 (1H, d, J = 2.4 Hz, H-2'), 7.42
(1H, d, J= 8.4 Hz, H-6), 7.39 (1H, d, J = 8.4 Hz, H-8),
7.14 (1H, d, J= 2.8 Hz, H-3"), 6.38 (1H, d, J= 9.6 Hz,
H-3); *C-NMR (100 MHz, CDsCl) §: 161.0 (C-2),
157.4 (C-7), 148.6 (C-9), 146.0 (C-2'), 144.6 (C-4),
123.9 (C-8), 117.0 (C-5), 114.2 (C-3), 113.6 (C-10),
109. 0 (C-6), 104.2 (C-3"). VA 5 kR IE A
— ), MEENEY 3 NRAME R

WEY 4. Ltk (& HEED, mp 47.1~
484 C. ESI-MS m/z: 229.23 [M+Na]*, 713
C12H1403. 'TH-NMR (400 MHz, DMSO-ds) 6: 7.66 (2H,
dd, J=6.8, 3.2 Hz, H-2', 6"), 7.59 (1H, d, J = 16.0 Hz,
H-3), 6.96 (2H, dd, J= 6.8, 3.2 Hz, H-3', 5"), 6.47 (1H,
d, J=15.6 Hz, H-2), 4.16 (2H, q, J = 21.2 Hz, H-1"),
1.22 (3H, t,J= 14.4 Hz, H-2"), 3.78 (3H, s, 4-OCH3);
3C-NMR (100 MHz, DMSO-ds) 6: 167.0 (C-1), 161.6
(C-4"), 144.7 (C-3), 130.7 (C-1"), 127.2 (C-2", 6"), 115.9
(C-2), 114.9 (C-3', 5", 60.3 (C-1"), 55.8 (4'-OCH3),



FED 2024FE1 8 $55% B2 Chinese Traditional and Herbal Drugs 2024 January Vol. 55 No. 2 . 405 »

14.8 (C-2"). LA -3 5 Sk ol B A — 50, H
SEAL G 4 Jyxt AR B RE R 1

& 5. AOK A, mp213.5~214.9 C.ESI-
MS m/z: 165.16 [M+H]+, /\¥ﬁ CoH3gO3. "H-NMR
(400 MHz, DMSO-ds) o: 11.58 (1H, brs, H-1), 9.98,
(1H, brs, 4'-OH), 7.55 (2H, d, J= 8.8 Hz, H-2', 6'), 7.49
(1H, d, J = 14.4 Hz, H-3), 6.77 (2H, d, J = 8.8 Hz, H-
3',5"), 6.28 (1H, d, J= 16.0 Hz, H-2); 3C-NMR (100
MHz, DMSO-ds) d: 168.5 (C-1), 161.5 (C-4'), 147.7
(C-3), 130.6 (C-2', 6'), 125.8 (C-1"), 116.3 (C-3, 5"),
115.8 (C-2). VA FHHE 5 SRR IE LA — 210, i
BEMEY) 5 N R -A-FERHE R .

& 6: KA, mp240.1~242.5 ‘C, ESI-
MS m/z: 193.18 [M+H]+, ﬁj\%ﬁ C10H804o 1H-NMR
(400 MHz, DMSO-ds) 0: 11.49 (1H, brs, H-1), 7.49
(1H, d, J=16.0 Hz, H-3), 7.36 (1H, s, H-2"), 7.14 (1H,
d,J=7.6 Hz, H-6), 6.93 (1H, d, J= 7.6 Hz, H-5'), 6.38
(1H, d,J=16.0 Hz, H-2), 6.05 (2H, s, O-CH»-0); 13C-
NMR (100 MHz, DMSO-ds) J: 168.4 (C-1), 149.6 (C-
3%), 148.5 (C-4"), 144.4 (C-3), 129.2 (C-1"), 125.2 (C-
6", 117.6 (C-2), 109.0 (C-5"), 107.2 (C-6"), 102.1 (O-
CHx-O). VA EHR 5 ikt A — 30, s se
a6 e -30,4 -0 FF SR R RE I

& 7: AEHA, mp170.2~172.8 ‘C. ESI-
MS m/z: 217.18 [M+H]", 43F3 Ci1oH1004. 'H-NMR
(400 MHz, DMSO-ds) d: 12.16 (1H, brs, H-1), 9.56
(1H, brs, 4-OH), 7.47 (1H, d, J = 16.0 Hz, H-3), 7.26
(1H, s, H-2'), 7.07 (1H, dd, J = 6.4, 2.0 Hz, H-6"), 6.77
(1H, d, J= 7.6 Hz, H-5), 6.35 (1H, d, J = 16.0 Hz, H-
2),3.81(3H, s, -OCH3); '3C-NMR (100 MHz, DMSO-
ds) 5: 168.6 (C-1), 149.6 (C-3"), 148.4 (C-4'), 145.1(C-
3), 126.3 (C-1'), 123.4 (C-6"), 116.1(C-2), 116.0 (C-5"),
111.6 (C-6'), 56.2 (-OCH3). LA % 5 SCilik4how 5
A0, e EY 7 R PR .

&G 8: Wit v dn (HEHD, mp 224.6~
225.8 C. ESI-MS m/z: 185.13 [M+Na]*, 27\
CoH¢O3. 'H-NMR (400 MHz, CDsOD) 6: 10.58 (1H,
brs, 7-OH), 7.92 (1H, d, J= 9.2 Hz, H-4), 7.51 (1H, d,
J = 8.4 Hz, H-5), 6.73 (1H, d, J = 8.4 Hz, H-6), 6.67
(1H, s, H-8), 6.19 (1H, d, J= 9.2 Hz, H-3); '3C-NMR
(100 MHz, CD;0D) §: 161.8 (C-2), 161.0 (C-7), 156.0
(C-9), 145.1(C-4), 130.3 (C-5), 113.7 (C-6), 111.9 (C-
3), 111.8 (C-10), 102.7 (C-8). LA %5 CHikikiE

BRI, MU A 8 ML IS .

tE 9. Wi eE S (HED, mp 271.8~
273.9 ‘C. ESI-MS m/z: 179.15 [M+H]", 4> T3
CoH¢O4. 'H-NMR (400 MHz, DMSO-ds) 6: 7.83 (1H,
d, J=9.2 Hz, H-4), 6.93 (1H, s, H-5), 6.69 (1H, s, H-
8),6.13 (1H, d,J=10.0 Hz, H-3); '3C-NMR (100 MHz,
DMSO-de) 6: 161.3 (C-2), 150.9 (C-7), 149.0 (C-9),
145.0 (C-4), 143.4 (C-4), 112.8 (C-5), 112.0 (C-3),
111.2 (C-10), 103.1 (C-8). LA % 5 R HFE FeA
— 304, WS e A 9 At .

EY 10: BEOEAE (AR, mp 170.1~
173.4 ‘C. ESI-MS m/z: 383.29 [M+Na]*, 7> T3
C13H16030 1H-NMR (400 MHZ, CD3OD) 0: 791 (IH,
d, J=16.0 Hz, H-3), 7.43 (1H, s, H-2'), 7.32 (1H, s, H-
2", 7.16 (2H, dd, J = 8.4, 2.8 Hz, H-6', 6"), 7.04 (2H,
dd, J= 8.0, 2.4 Hz, H-5', 5), 6.65 (1H, d, J = 16.0 Hz,
H-2), 5.48 (1H, dd, J=13.2, 3.4 Hz, H-2""), 3.71 (1H, d,
J=6.0 Hz, H-3a"), 3.71 (1H, d, J= 17.2 Hz, H-3b");
13C-NMR (100 MHz, CD;0OD) 6: 177.0 (C-1"), 168.4
(C-1), 148.7 (C-3), 146.1 (C-4', 4™), 145.9 (C-3, 3"),
145.3 (C-3), 144.1 (C-4"), 130.5 (C-1"), 127.3 (C-1"),
122.2 (C-6"), 121.0 (C-6"), 116.8 (C-5"), 115.7 (C-5"),
115.5 (C-2), 114.9 (C-2"), 114.4 (C-2'), 77.0 (C-2"),
38.1(C-3"). LA 3 5 SRR A — S0, s
EEY 10 NEEFRR .

wEY 11 BEREE (FEED, mp 216.8~
218.3 C. ESI-MS m/z: 409.41 [M+H]", 77
C20H2409. 'H-NMR (400 MHz, DMSO-ds) d: 7.93 (1H,
d, J=10.0 Hz, H-4), 7.48 (1H, s, H-5), 6.82 (1H, s, H-
8), 6.21 (1H, d, J=9.2 Hz, H-3), 4.87 (1H, dd, J = 8.4,
4.4 Hz, H-2"), 4.36 (1H, d, J = 7.2 Hz, B-D-Glu-H-1),
3.64,3.33 (2H, d, J= 12.8 Hz, B-D-Glu-H-6), 3.25 (1H,
d, J=8.0 Hz, H-3"), 3.11 (1H, dt, J = 7.6 Hz, B-D-Glu-
H-5), 3.08 (1H, dt, J= 7.6 Hz, p-D-Glu-H-2), 2.99 (1H,
dd, J=9.2 Hz, B-D-Glu-H-4), 2.87 (1H, dt, J= 7.6 Hz,
B-D-Glu-H-3), 1.23 (3H, s, H-5"), 1.08 (3H, s, H-6');
13C NMR (100 MHz, DMSO-ds) d: 163.6 (C-7), 161.0
(C-2), 155.5 (C-9), 145.2 (C-4), 126.0 (C-6), 124.5 (C-
5), 112.8 (C-3), 111.9 (C-10), 97.7 (B-D-Glu-C-1), 97.4
(C-8), 90.6 (C-2'), 77.6 (C-4"), 77.4 (B-D-Glu-C-5),
77.2 (B-D-Glu-C-2), 74.0 (B-D-Glu-C-3), 70.8 (B-D-
Glu-C-4), 61.7 (B-D-Glu-C-6), 29,7 (C-3"), 23.7 (C-5"),
21.2(C-6"). LA EE s 5 SR B Fe A —F 00, s
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EAY 11 NEIERT LR

& 12: AERA, mp 191.2~192.5 C.
ESI-MS m/z: 373.37 [M+H]", 4T3 C17H2409. 'H-
NMR (400 MHz, DMSO-ds) d: 6.72 (2H, s, H-3, 5),
6.46 (1H, d, J= 16.0 Hz, H-1"), 6.35 (1H, dt, J = 10.0,
5.0 Hz, H-2), 491 (1H, d, J = 7.6 Hz, p-D-Glu-H-1),
4.17 (2H, d, J= 5.0 Hz, H-3"), 3.76 (6H, s, 2, 6-OCH3),
3.42 (2H, d, J = 9.6 Hz, p-D-Glu-H-6), 3.35 (1H, dt,
J = 7.6 Hz, B-D-Glu-H-5), 3.16~3.20 (3H, m, p-D-
Glu-H-2 ~4); BC-NMR (100 MHz, DMSO-ds) J:
152.8 (C-2, 6), 133.9 (C-1), 132.7 (C-4), 130.3 (C-1"),
128.5 (C-2'), 104.5 (C-3, 5), 102.6 (B-D-Glu-C-1), 77.3
(B-D-Glu-C-5), 76.6 (B-D-Glu-C-3), 74.3 (B-D-Glu-C-
2), 70.0 (B-D-Glu-C-4), 61.0 (B-D-Glu-C-6), 61.6 (C-
3"),56.4 (2, 6-OCH3). LA b HdfE 5 SOk 3 A —
U8, MO A 12 AR T A

&Y 13: fEest i (FEE, mp 1913~
192.6 ‘C. ESI-MS m/z: 343.35 [M+H]", 2T
C19H1306. 'H-NMR (400 MHz, DMSO-ds) d: 7.63 (1H,
dd, J = 8.8, 3.0 Hz, H-6"), 7.52 (1H, d, J = 3.0 Hz, H-
2%, 7.10 (1H, d, J = 8.8 Hz, H-5"), 6.87 (1H, d, J=3.0
Hz, H-6), 6.77 (1H, s, H-3), 6.49 (1H, d, J= 3.0 Hz, H-
8), 3.89 (3H, s, 3-OCH3), 3.87 (3H, s, 5-OCH3), 3.83
(3H, s, 4'-OCH3), 3.82 (3H, 5, 7-OCH3); 13C-NMR (100
MHz, DMSO-ds) 6: 176.3 (C-4), 164.2 (C-7), 160.7 (C-
2), 160.2 ( C-5), 159.7 (C-9), 152.1 (C-3"), 149.5 (C-
4", 123.6 (C-1"), 119.8 (C-6'), 112.1 (C-5"), 109.5 (C-
2), 108.8 (C-10), 107.6 (C-3), 96.7 (C-8), 93.9 (C-6),
56.6 (3'-OCH3), 56.5 (5-OCH3), 56.4 (4'-OCH3), 56.2
(7-OCHs). LA FHE 5 SOk E B A — 500, i
SEEY 13 4 5,7,3 4T H A S B .

G 14: IRFEER R, mp220.6~2223 C.
ESI-MS m/z: 339.37 [M~+H]", 53 Co0Hi50s. 'H-
NMR (400 MHz, DMSO-ds) 6: 13.19 (1H, brs, 5-OH),
9.73 (1H, brs, 7-OH), 8.71(1H, brs, 4-OH), 8.12 (1H,
s, H-2), 7.45 (2H, d, J= 8.2 Hz, H-2', 6'), 6.88 (2H, d,
J=82Hz H-3',5), 647 (1H, s, H-8), 5.19 (1H, t, J=
6.8 Hz, H-2"), 3.41 (2H, d, J= 6.8 Hz, H-1"), 1.69 (3H,
s, H-5"), 1.62 (3H, s, H-4"); 13C-NMR (100 MHz,
DMSO-ds) d: 180.3 (C-4), 160.1 (C-7), 158.4 (C-5),
157.8 (C-4), 157.2 (C-9), 153.4 (C-2), 131.4 (C-3"),
130.3 (C-2/, 6'), 125.1 (C-1"), 123.4 (C-3), 122.8 (C-2"),
114.9 (C-3', 5), 111.3 (C-6), 105.6 (C-10), 94.7 (C-8),

25.7 (C-4"), 22.0 (C-1"), 17.6 (C-5"). LA LHFIE 5
R TE FE AR — 2020, WS E G 14 4 5,7.,4-=
P2 HE-6- 7 ) B e B o

tAEY15: IRFERM A, mp346.8~348.1 C.
ESI-MS m/z: 271.25 [M+H]", 2> T3 CisH100s. 'H-
NMR (400 MHz, DMSO-ds) 6: 12.96 (1H, brs, 5-OH),
10.84 (1H, brs, 4-OH), 10.37 (1H, brs, 7-OH), 7.92
(2H, d, J=8.8 Hz, H-2', 6'), 6.90 (2H, d, J= 8.8 Hz, H-
3',5%,6.78 (1H, s, H-3), 6.48 (1H, s, H-8), 6.18 (1H, s,
H-6); '3C-NMR (100 MHz, DMSO-ds) 6:182.3 (C-4),
164.7 (C-2), 164.3 (C-7), 162.0 (C-9), 161.7 (C-5),
157.8 (C-4"), 129.0 (C-2', 6), 121.7(C-1"), 116.5 (C-3',
5%, 104.2 (C-3), 103.3 (C-10), 99.3 (C-6), 94.5(C-8).
DA B0 5 SOk A — 2, s e A 15

thE5Y) 16: KRR, mp 322.6~323.7 C.
ESI-MS m/z: 287.26 [M+H]", 43 CisH1006- 'H-
NMR (400 MHz, DMSO-ds) 0: 12.94 (1H, brs, 5-OH),
10.82 (1H, brs, 7-OH), 9.91 (1H, brs, 4'-OH), 9.38 (1H,
brs, 3’-OH), 7.39(1H, dd, J = 8.0, 2.4 Hz, H-6'), 7.35
(1H, d, J=2.4 Hz, H-2'), 6.85 (1H, d, J = 8.0 Hz, H-5),
6.64(1H, s, H-3), 6.40 (1H, d, J = 2.0 Hz, H-8), 6.15
(1H,d,J=2.0 Hz, H-6); '3C-NMR (100 MHz, DMSO-
de) 5: 182.2 (C-4), 164.6 (C-2), 164.4 (C-7), 162.0 (C-
5), 157.8 (C-9), 150.2 (C-4"), 146.2 (C-3"), 122.0 (C-1),
119.5 (C-6"), 116.5 (C-5"), 113.9 (C-2'), 104.2 (C-10),
103.4 (C-3), 99.3 (C-6), 94.4 (C-8). LA ¥ 5 il
RIEFEAR 2, WEEHEY) 16 WARRE .

&Y 17: EER AR, mp 312.4~313.7 C,
ESI-MS m/z: 303.27 [M+H]", 773 CisH1007.
'H-NMR (400 MHz, DMSO-ds) d: 12.51 (1H, brs, 5-
OH), 10.73 (1H, brs, 7-OH), 9.65 (1H, brs, 3'-OH),
9.39 (1H, brs, 3-OH), 9.34 (1H, brs, 4-OH), 7.74
(1H, d, J = 2.4 Hz, H-2"), 7.63 (1H, dd, J = 8.0, 2.0
Hz, H-6"), 6.84 (1H, d, J = 8.0 Hz, H-5"), 6.36 (1H,
d, J= 2.0 Hz, H-8), 6.14 (1H, d, J = 2.0 Hz, H-6);
BC-NMR (100 MHz, DMSO-ds) d: 176.3 (C-4),
165.5 (C-7), 161.2 (C-9), 156.6 (C-5), 148.2 (C-4"),
147.3 (C-2), 145.6 (C-3"), 136.3 (C-3), 122.5 (C-1"),
120.5 (C-6"), 116.1 (C-5"), 115.5(C-2"), 103.5 (C-10),
98.7 (C-6),93.9 (C-8). LA ¥z 5 ki LA —
FH43), WS ENEY 1T IR .

th&59) 18: KR, mp 1343~135.7 C.
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ESI-MS m/z: 462.38 [M+Na]*, 433 C21H20010-
'H-NMR (400 MHz, DMSO-ds) 6: 13.17 (1H, brs, 5-
OH), 10.91 (1H, brs, 7-OH), 10.36 (1H, brs, 4-OH),
8.01 (2H, d, J = 8.8 Hz, H-2', 6'), 6.87 (2H, d, J=8.8
Hz, H-3', 5"), 6.78 (1H, d, J = 2.0 Hz, H-3), 6.26 (1H,
d, J = 2.0 Hz, H-6), 4.69 (1H, d, J = 11.6 Hz, H-1"),
3.82 (1H, d, J = 10.5 Hz, H-6"a), 3.76 (1H, d, J = 3.6
Hz, H-6"b), 3.15~3.50 (4H, m, H-2"~5"); 13C-NMR
(100 MHz, DMSO-ds) J: 182.6 (C-4), 164.4 (C-2),
162.7 (C-7), 161.1 (C-4"), 160.9 (C-5), 156.5 (C-9),
129.5 (C-2, 6), 122.1 (C-1'), 116.3 (C-3', 5"), 105.1 (C-
8), 104.5 (C-10), 102.9 (C-3), 98.7 (C-6), 82.4 (C-5"),
79.1 (C-1"), 73.9 (C-2"), 71.3 (C-3"), 71.0 (C-4"), 61.8
(C-6")o LA B 55 STk HE e A — 20, #h s it
“1 18 At HIE .

thEY 19: KR, mp 333.1~334.5 C.
ESI-MS m/z: 487.37 [M+Na]*, 7373 C21H200125
'H-NMR (400 MHz, DMSO-ds) d: 12.63 (1H, brs, 5-
OH), 10.81 (1H, brs, 7-OH), 9.72 (1H, brs, 3’-OH), 9.14
(1H, brs, 4-OH), 7.67 (1H, dd, J = 8.8, 2.2 Hz, H-6),
7.51 (1H, d, J=2.2 Hz, H-2'), 6.79 (1H, d, J = 8.8 Hz,
H-5"), 6.39 (1H, d, J = 2.0 Hz, H-8), 6.19 (1H, d, J =
2.0 Hz, H-6), 5.36 (1H, d, J = 7.6 Hz, p-D-Gal-H-1),
5.15 (1H, d, J = 4.8 Hz, B-D-Gal-H-1a), 4.88 (1H, d,
J = 5.0 Hz, p-D-Gal-H-1b), 3.29~3.65 (4H, m, p-D-
Gal-H-2"~5"); 13C-NMR (100 MHz, DMSO-ds) J:
178.0 (C-4), 164.7 (C-7), 161.7 (C-5), 156.8 (C-9),
156.7 (C-2), 149.0 (C-4"), 145.4 (C-3), 133.9 (C-3),
122.5 (C-6'), 121.6 (C-1"), 116.4 (C-2'), 115.7 (C-5"),
104.4 (C-10), 102.2 (B-D-Gal-C-1), 98.7 (C-6), 94.0
(C-8), 76.4 (B-D-Gal-C-5), 73.7 (B-D-Gal-C-3), 71.7
(B-D-Gal-C-2), 68.4 (B-D-Gal-C-4), 60.6 (p-D-Gal-C-
6). LA S5k E A — 30T, WA
Y19 RE 2Bt .
32 JEMMIRLGER

RS P S AR RN 19 MUEEYAT
M EEE PR, MREE R WA 1, 45 REW 19 4
A PnsAE P AT HepG2 4B AR AE I, H
Rk &% 2. 8~11. 16 A1 18 % HepG2 4l B4 &
FZIMR IR, 1C50<<50 pumol/L, FFHIMEAS 1R
2tk &Y 8 %t HepG2 HI4NAFEIEME Sl AR FH 24
10-F25E 2 MRS A 2, BRIk, szt & AR
Vs e R FAE LA R T — PR AT, AH

x1 WA 1~19 X AR HepG2 HIAMSIEM
Table 1 Cytotoxicity of compounds 1—19 against HepG2

&) 1Cso/(umol-L™") WwEY ICs0/(umol-L™")
1 81.1543.08 11 48.99+3.62
2 38.07+1.03 12 107.78 +6.49
3 25269+11.14 13 287.62+7.35
4 61.52+428 14 229.08+11.58
5  12659+20.18 15 133.07+16.04
6 74.024+23.19 16 15.91+3.11
7 306.71+31.05 17 67.26+4.37
8 6.914+1.78 18 30.8241.94
9 29.41+2.06 19 198.02+14.16
10 22.86+8.73 | 10-FREEEMBL  6.8610.76

FEDRIH 77 0 N FH 3R SRR A AR s

4 g
AT 5T EARIE T ARG R 2 B AR 2 1)

PWENEY), Hrh1~12 ARFRENEY, 13~

19 Al &Y a? 3~6. 8. 10~14 A

18~19 NE XM ZHEY 7 555 4 SCHkikiE,

B R AT AL AP35 HAG 8 22 i e 48 e 1) 34

FAAT /R RS-0, B T P As AR R T

EK—25,

A, ARSISTEMEIRIE S IR, HERE
AV C-6 C-7+ C-8 7 BRI AR AL Fti] A
JHm A HepG2 MIGTEH HHVIFIK R, Hp C-7
A BRI VEE Ao (fL &4 8 1) ICso A
6.91 umol/L), FH K& C-6. C-7 L LAHBURKEE, 4
BRI B R C-7. C-8 A7 LA yE P — 55 .
K= RIS COHNEFE R AR —
B3, g8 RS AN EE 1AL EY L
A R AMNEMR SRR, R @yt 17
FERMWBCR R, £ ERE Lz 1)
SERME AR 25 R TSRS, ks
FRY 3 — A T R M FH B4 5 =it
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