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AR |, ASTE L, R, BRR L, RSk, IEE L2, ARSI, BIA L2 kLY
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2. VPSR EEZA A ML F QT L, RS K 450046

% ZE. BWM AT EMAT Lycium barbarum WIS RRIERREYE . /3% AR . MCL. ODS. 1 Sephadex
LH-20 S5 18 DL I S A i) 46 8 HPLC 58 % Bl AR (3 7 SRR BEAT RGN0 S 4l . FI R B0 207 et & 4im, I
SRR B AN A HepG2 4 MUBE RS HEAT AR S B MEVE TR A o 25 5R T EAUICH 95% BRI 1 — & R I FIBA IR £
BE A > AR 17 DEMGEWRALEY, P EENBRERENE (1), (3R6S)-3-hydroxy-2,2,6-trimeth-7-
oxabicyclo[4.3.0Jnon-9-en-8-one (2). WFEHRE (3). KAM:MHE (4). 3-hydroxy-5,6-epoxy-7-megastigmen-9-one (5). 4,5-
dihydroblumenol (6). WEUGEH (7). 3S,5R-dihydroxy-65,7-megastig-madien-9-one (8). 3,4-dihydroxy-5,7-megastigmadien-9-one
(9). ()-(3R.4R)-eucomegastigmane B (10). A /5@ B (11). (6R,9R)-3-Fi-0-L % 2 EE-9-O-B-D-ML M # & (12D
byzantionoside B (13). (65,95)-roseoside (14). (6S,9R)-roseoside (15). staphylionoside D (16). H#%HH A (17). it 1k
EW 2. 3R 10 NERMDE T BAER, WEY 2~17 AE XN T EMIEH P EER . (A& 1~17 78 10 pmol/L &
BERSS, AT DA N ER 5 21 75 2T HepG2 40 M ) 1 7 Wl FE 2 .

KR TEME BN R R HepG2 UMM AT MHFER; HBERE, LEniiEE; il B
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Chemical constituents of norsesquiterpenoids from leaves of Lycium barbarum
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Abstract: Objective To investigate the chemical constituents of the leaves of Lycium barbarum and their hypoglycemic activity in
vitro. Methods The compounds were isolated and purified by silica gel, MCI, ODS, Sephadex LH-20 column chromatography and
reversed phase preparation HPLC. The structures of the compounds were identified by spectroscopic method, and the hypoglycemic
activity in vitro was evaluated by insulin resistance HepG2 cell model. Results A total of 17 norsesquiterpenoids were isolated from
the dichloromethane and ethyl acetate part of the 95% ethanol extract of the leaves of L. barbarum, and their structures were determined
as loliolide (1), (3R,6S5)-3-hydroxy-2,2,6-trimeth-7-oxabicyclo[4.3.0]non-9-en-8-one (2), epiloliolide (3), dehydrovomifoliol (4), 3-
hydroxy-5,6-epoxy-7-megastigmen-9-one (5), 4,5-dihydroblumenol (6), grasshopper ketone (7), 3S,5R-dihydroxy-6S,7-megastig-
madien-9-one (8), 3,4-dihydroxy-5,7-megastigmadien-9-one (9), (—)-(3R,4R)-eucomegastigmane B (10), blumenol B (11), (6R,9R)-3-
0x0-0-10n0l-9-0-B-D-glucopyranoside (12), byzantionoside B (13), (65,95)-roseoside (14), (6S,9R)-roseoside (15), staphylionoside D
(16), citroside A (17). Conclusion Compounds 2, 3, and 10 were isolated from Lycium genus for the first time, while compounds
2—17 were isolated from the leaves of L. barbarum for the first time. Meanwhile, compounds 1—17 could increased the glucose

consumption in insulin-resistant HepG2 cells at a concentration of 10 pmol/L.
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Key Words: leaves of Lycium barbarum L.; norsesquiterpenoids; insulin resistance; glucose consumption in HepG2 cells; epiloliolide;

dehydrovomifoliol; blumenol B

TEMI Lycium barbarum LB EHAC JEE
Yo, EESGAETE. WS, B, BJigsEi2,
T E A AN R B AL S B R 24 F A, FLAR s
(2 RRMIAc 1) 9 R A i 2R rh 24, S 25 id
THIME—ILJ, BRI 1R 45T
DR HAR R (R E 28 2020 4F R 2 2544k
WL —, RGP EIRYT N PRTH SRR R R 20,
T B My T E MRS TR, (AR AL
RAGH, HAHMGNTEE (BERI), HRE .
H, e, BAEfMNEGEE. B2 AT
REDT R B, HIR S, RERE SIERRTT,
H AT DM e 2 AW T 7 B 2 hrdE) 1690,
WA BE AR, T MRS s & 2 R
YIRS TR S R sy, e TR B By R
HAEZMA 22 10121, 25 S A 5E R W T B A
REHETUEA . Pk T7 . BRILEE. IS, bomss
75 T B B B D3 H AT T B AT
BF 9% 2 B8 rh T 245 B A ) SR S AR e 2 A A, 1T
Xf 7 B A AT BRI T AR TE D . AR AL AT O
FARC T RO B B AL 57 By BEAT T RGEWTTT, A
RILKE B EY RN b ik 2R i8], 3
o R SRS T DL 2 R B AR
HepG2 4 i Hh 7 2 B O T AR, RII HE EAE R A4 4b
BEpEiE L. BRI, vt — et mid B ik
IR FCRE I,  5E3E AN A 24 F B AL ) AR 25 30 ot
HeAilh,  ASSZIGN T = MR AL B EAT AT AT
T Z IR 95% L BEFZ U — S0 H e P R
LB B A T 17 MRRAE R A,
A E N EEFEAR (1), (3R,6S)-3-hydroxy-
2,2,6-trimeth-7-oxabicyclo[4.3.0]non-9-en-8-one (2).
B EK[(+)-epiloliolide, 3]+ &M EE[(+)-
dehydrovomifoliol , 4] . 3-hydroxy-5,6-epoxy-7-
megastigmen-9-one (5). 4,5-dihydroblumenol (6).
WESHEA (grasshopper ketone, 7). 3S,5R-dihydroxy-
6S,7-megastig-madien-9-one (8). 3,4-dihydroxy-5,7-
megastigmadien-9-one (9). (—)-(3R,4R)-eucomega-
stigmane B (10). i @& B (blumenol B, 11).
(6R,9R)-3-Mi -a- 28 &' = E -9-O-B-D- ML W ] %] 4 7
[(6R,9R)-3-0x0-a-i0n0l-9-O-B-D-glucopyranoside
12]. byzantionoside B (13). (6S,95)-roseoside (14).

(6S,9R)-roseoside (15). staphylionoside D (16). #
Wi A Ccitroside A, 17). HA1b&EY 2~3. 10 4
HIXMMIC B B3, (EY 2~17 AEXRMN
T E A AR R A A 1~17 £E 10 pmol/L
WRPEIS AT LAIG N g & 2 HKHT HepG2 4 M 14 %] 27 4
HFEE, BA &M,
1 XEE5H

Bruker AVANCE III 500 MHz B! % g FEHRA (4
Bruker A 7] ); Bruker maxis HD & K AT [a] i i
(f# & Bruker A ); TripleTOF 6600 7 7 25 7 A (4
W= RSB (AB SCIEX); Autopol IV 4%
HENE e (GEESERAFD; LC52 B m kil %
WAREIEA (FEESUEIE R BHEA R A, SP-5030
L) 2% B v R TR, UV200 RS AMa i 2%
Easychrom i TAFul; ity COSMOSIL-
5C18-MS-II, 250 mmX 10 mm, 5um); N-1001 %4
ek 25 AL (g Z IR AR A FD; )2 ikt
B GFasa; AEEiERERE (200~300 H, &l
TJ ) MCI (75~150 um, HA=35b2ENH]D;
ODS (40~60 um, HA YMC A #]); Sephadex LH-
20 (Pharmacia Biotech A %] ); L iEal & 73 #4577
(RIBIW ARG RARATD; g (s
12B329, 7 MARFIHEE VIR KA A BR 2 7] D5
DMEM & 7R (15 2309005, b2 EFR
FAABRAFD; &S 207 & it E-BC-
K234-M, s SEsRF AV RHE A BR A D5
CCK-8 #fiff i Jyrilliadsf (b5 GK10001, &[EH
GLPBIO A w]); NEAMR R (iS5 18830, kit
RHRERHERAT); —HXUMER R E: (S 1115-
70-4, _EWERTRL T AR IR PR A D,

TREAMEHT 2022 4E 9 HRIETF AR 2584137,
ZRIA] B R 24 K2R 2 B R BT 0 5 M AT JE A
Y MRS L. barbarum LMo FEIEAEA (202209091
AT R R 2 R P 2 T =
2 FHiE
21 REESE

TR MM (25.0kg), 95% BRI FEE 3 K,
Rk 2 h, JEIE, AIFREGH, WIEKRYE, HERE
(5.3kg)o WEMKIRE, XA A — & b
B IR TR AN IR T B AR, 3 I 4 49 A ek Tk 50 7
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(1.0kg) S LA (240.0 g BEER LBEHHAL
(160.0 )+ IETEEHRAL (1.2kg)e —HHKEHBALE
RE SR OS5, KO AT R L
(20: 1. 10: 1. 55142514 121Dy & Fhe-
B (30:1.20:1.10:1.5:1.2:1.1:1.0:
1D BTN, 53] 6 M (Fr. 1~6),

Fr.6 (122.5g) £ MCI il 5, Kk H
BE-7K (10%~100%) BEFELENL, 53] 6 MH 5
(Fr. 6-1~6-6), Fr.6-2 (30% eI EBAL, 11.1g)
SEAT IS B, AR A R -BE IR e (8 ¢
1. 50003000 121Dy & E-HEE (30 1.
250120211551, 1010551314 1: 14
0:1) BEEEVEm, 829 Mty (Fr. 6-2-g1~6-2-
29); Fr.6-2-g3 (1.8 g) ShtlckE il 5155 5 A4
sy (Fr. 6-2-g3-n1~6-2-g3-n5). Fr.6-2-g3-n3 (1.0
g) 4% HPLC 4 (40%HEE-/K) BUEW
4 (39mg, ®=25.0min). 1 (312.0 mg, &==30.0
min). 5 (2.6 mg, ®r=35.0min), Fr.6-2-g4 (1.1¢g)
Z AT (i 7y B 453 5 AN (Fr. 6-2-g4-n1~6-
2-g4-n5). Fr.6-2-g4-n2 (0.2g) ZH4% HPLC i
7% (33%HE-7K 154654 3(3.1 mg, ;R =28.0 min).
2 (9.0mg, ®R=30.0min). Fr.6-2-g6 (2.4g) &t
JEAE 4y 15 2] 8 N4 (Fr. 6-2-g6-n1 ~6-2-g6-
n8). Fr. 6-2-g6-n3 (1.3 g) £l &% HPLC 1l 4% (30%
HEE-K) B46E% 11 (3.1 mg, ®=34.0 min). 6
(9.0 mg, ®R=36.0min)~ 7 (4mg, trk=40.0 min).
9 (4.0mg, rk=58.0min). 8 (2.8 mg, rr=60.0 min)-
10 (5.0 mg, (R=63.0 min).

TSR B8 FR A R AT il 40 2, KK &
FE-FFEE (5001, 30:1.25:1.20:1. 15: 1.
10:1.5: 12014121, 0: 1) BhEseh, &
JEREI, 183 11 A5 (Fr. A~KD. Fr. 14 ODS
FEEIE 5, KR FEE-K (10%~100%) 15k
i, 585 MNWHS (Fr.l-1~1-5). $ Fr.I-1 £
A B, SR & W Ge-HEE (100 0~0 :
D BREEYENL, ZHEERIRSEE 6 NS (Fr I-1-
gl ~I-1-g6). Fr.1-1-g3 ShERCHE i 5155 5 A
4%y (Fr.1-1-g3-nl1~I-1-g3-n5). Fr. I-1-g3-n1 £
%7 HPLC #il4% (40%HEE-/K) LA 13 (6.3
mg, R=47.0min). 12 (3.4mg, &R=50.0min). ¥
Fr. ] ZREAT (i 5 B, SR & - BE (100 -
0~0 : 1D BEGEN, ZEZRRE3] 6 N4 (Fr.
J-gl~J-g6). Fr.J-g4 &A% 7 B 153 6 M

4y (Fr. J-g4-nl ~J-g4-n6). Fr. J-g4-n3 2|4 HY
HPLC & (25%HEE-/K) 154664 14 (10.5mg,
tr=30.0 min) . Fr. J-g4-n4 Z: 1| %7 HPLC 1] % (20%
HEE-K) f546EM 16 (16.6 mg, rR=30.0min). 15
(5.5mg, x=35.0min). 17 (11.4 mg, tr=37.0 min),
2.2 HpEEEF

HepG2 4HfuF 10% FBS ) DMEM 55 7% i5%
F%, ET 37 CT. 5%CO, B 75 R B 7% . MR4E4H
M AEROIR L, AR MK SR E L 80% 0 iEA TV AL A%
£, O AR KA B 40 B T 5
2.3 CCK-8 LIk &4%t HepG2 2 A& 4B
=AU

HepG2 41U E T4 H 10% FBS ] DMEM ik
Begpgedh, 37 C. 5% CO, W FRfarhisg:, Kk
KO R EFH) HepG2 4Hfi, LA 2X10* 4~/ml /b1
96 fLIR, #EFPE N 100 uL; 24h 5, FEJREEFER,
BEFLIIANZGH) 100 uL (10 pmol/L), [R]AS 15 B X} 40
(NELH), SREFFRAGIND, T 24h. 24h 55
FJERIRML AT CCK-8 SLEbE .. AL
7 100 pL, SAJEHAIA 10 uL CCK-8 &k, WwHE
M (REYM, 2 10% CCK-8 31D, &
T CO B 37f6, 37 ‘C. 5% CO,, WFE 2 h, ks
% 450 nm B ERAE (4) {8, SEIRRA 3 A
T, EE 3R, R A4 TR SRR

A X IE M = (A4 s — A w0)/(A i — A 511)
2.4 HepG2 AR BHRMINERBH ZINEEE
EFE S AR

A KRS BT HepG2 4 (4RAREE )y 3 X
10> AN/mL) #Mp N 96 LA, BEFL 100 puL 4H &,
BT 37 C. 5%CO 57548, Fraufulisefs, 7%
JREEFRW, I 100 L fE S 2 (0.01 umol/L) %
BEF%, 4% HepG2 4R B R HCHUB AL . 18T
Je, WENIEA., BRI, 4. (A,
e HAH. FHMEGHMAN 100 uL Z9RE N 1
mmol/L ] —H XK, HAMIAIN 100 L &K
10 umol/L (254, X HR2H Jo A5 A0 2H 4 v A B
36 h G AL B3, F TR E pE R . R %
BRI E R A&, 75 37 CHFE 15 min, BEFR{X 505
nm KM EXFL 4 H, SLREE 3 K. RiE 5
AR TR A PR

R R = R A S R — R A S
3 HHETE

wEM1: Ltgtk (FED, SETHE. [o])
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—63.1° (¢0.11, CH;OH) . ESI-MS m/z: 197 [M+H]*,
43 ¥ N CiiH1603. 'H-NMR (500 MHz, CD;0D) 4:
5.76 (1H, s, H-7), 4.23 (1H, m, H-3), 2.44 (1H, dt, J =
13.7, 2.6 Hz, H-4a), 2.01 (1H, dt, J = 14.4, 2.7 Hz, H-
2a), 1.78 (3H, s, H-11), 1.75 (1H, dd, J = 13.7, 3.7 Hz,
H-4b), 1.55 (1H, dd, J = 14.4, 3.7 Hz, H-2b), 1.48 (3H,
s, H-9), 1.29 (3H, s, H-10); 'C-NMR (125 MHz,
CD;0D) §: 185.7 (C-8), 174.4 (C-6), 113.3 (C-7), 89.0
(C-5), 67.2 (C-3), 48.0 (C-2), 46.4 (C-4), 37.2 (C-1),
31.0 (C-10), 27.4 (C-11),27.0 (C-9). LL_E¥¥5 5 ik
fRIEFEA -, MUEEENEY 1 NBREFE N,

& 2. AtkR, ST HE. [of +5.9°
(¢0.11, CH;0H). ESI-MS m/z: 197 [M+H]*, 771
iﬁj‘ﬂ C11H1603o 1H-Nl\/lR (500 MHZ, CD3OD) 0:5.76
(1H, s, H-9), 3.67 (1H, s, H-3), 2.12 (1H, m, H-4a), 2.03
(1H, m, H-5a), 1.95 (1H, m, H-5b), 1.84 (1H, m, H-4b),
1.59 (3H, s, H-12), 1.31 (3H, s, H-11), 1.27 (3H, s, H-
10); 3C-NMR (125 MHz, CD;0D) 6: 183.0 (C-1),
174.4 (C-8), 115.9 (C-9), 88.9 (C-6), 76.9 (C-3), 42.7
(C-2), 34.7 (C-5), 27.6 (C-4), 25.2 (C-12), 25.0 (C-10),
24.6 (C-11). VL E3¥E 5 0kl — 30120, e
th &% 2 N (3R,6S)-3-hydroxy-2,2,6-trimeth-7-
oxabicyclo[4.3.0Jnon-9-en-8-one.

&y 3. Ltfmk (FED, 55T HEE,
[a]y +95.1° (¢ 0.24, CH;O0H). ESI-MS m/z: 197 [M+
H]", 2138 CiH1605. 'TH-NMR (500 MHz, CD;0D)
J:5.82 (1H, s, H-3), 4.15 (1H, m, H-6), 2.51 (1H, ddd,
J=11.6, 3.9, 2.2 Hz, H-7a), 2.05 (1H, ddd, J = 13.0,
42,22 Hz, H-5a), 1.64 (3H, s, H-8), 1.46 (1H, t, J =
11.6 Hz, H-7b), 1.36 (3H, s, H-9), 1.33 (3H, s, H-10),
1.31 (1H, overlapped, H-5b); '3C-NMR (125 MHz,
CD;0D) J: 183.9 (C-3a), 174.0 (C-2), 113.7 (C-3), 88.6
(C-7a), 65.2 (C-6), 50.7 (C-5), 48.8 (C-7), 36.1 (C-4),
30.3 (C-8), 25.8 (C-9), 25.3 (C-10). LA %¥E 5 ik
FRIE X B AR — B, WO A 3 MR R .

WEY 4. LERY), ZETHEE, (o) +
89.7° (¢0.07, CH;0H). ESI-MS m/z: 245 [M+Nal*,
373N Ci3Hi503. 'H-NMR (500 MHz, CD;0D) §:
CD;0D) 6: 7.01 (1H, d, J=15.8 Hz, H-7), 6.45 (1H, d,
J =15.8 Hz, H-8), 5.93 (1H, s, H-4), 2.61 (1H, d, J =
17.4 Hz, H-2a), 2.27 (1H, d, J = 17.4 Hz, H-2b), 2.32
(3H, s, H-10), 1.91 (3H, d,J= 1.4 Hz, H-11), 1.06 (3H,
s, H-12), 1.02 (3H, s, H-13); '3C-NMR (125 MHz,

CD;0D) §: 200.5 (C-3), 200.2 (C-9), 164.4 (C-5),
148.2 (C-7), 131.6(C-8), 127.9 (C-4), 80.0 (C-6), 50.4
(C-2), 42.5 (C-1), 27.5 (C-10), 24.6 (C-13), 23.3 (C-
12),19.0 (C-11). LA Hdim 5 Sk i i B A —
#;22, KR EY) 4 A

WEY 5. WEOHRY, BT HE. (o)
—317.7° (¢ 0.04, CH;OH). ESI-MS m/z: 247 [M+
Na]*, % ¥R A CisH0;. 'H-NMR (500 MHz,
CDs0D) 0: 7.16 (1H, d, J= 15.8 Hz, H-7), 6.17 (1H, d,
J=15.8 Hz, H-8), 3.76 (1H, m, H-3), 2.32 (1H, dd, J =
12.9, 1.7 Hz H-4a), 2.28 (3H, s, H-10), 1.68 (1H, dd,
J=143,9.1 Hz, H-2a), 1.60 (1H, dd, J=12.9, 3.4 Hz,
H-4b), 1.28 (1H, dd, J = 13.6, 2.8 Hz, H-2b), 1.22 (3H,
s, H-12), 1.20 (3H, s, H-13), 0.98 (3H, s, H-11); 3C-
NMR (125 MHz, CD;0D) 6: 200.2 (C-9), 145.4 (C-7),
133.8 (C-8), 70.8 (C-6), 68.8 (C-5), 64.4 (C-3), 47.6 (C-
2), 41.3 (C-4), 36.1 (C-1), 29.8 (C-12), 27.4 (C-10),
25.2 (C-11), 20.0 (C-13). LA L#0dE 5 SClkARiE FE A
— 2, W EY) 5 N 3-hydroxy-5,6-epoxy-7-
megastigmen-9-one .

WEY 6: MRy, ST PE. (o) +
165.5°(¢ 0.09, CH;0H ). ESI-MS m/z: 247 [M+Na]",
23N Ci3H2003. 'H-NMR (500 MHz, CD30D) 6:
5.89 (1H, s, H-4), 5.82 (1H, s, H-8), 5.79 (1H, s, H-7),
4.32 (1H, m, H-9), 2.50 (1H, d, J=17.0 Hz, H-2b), 2.18
(1H, d, J = 17.0 Hz, H-2a), 1.93 (3H, s, H-13), 1.26
(3H, d, J= 6.4 Hz, H-10), 1.06 (3H, s, H-11), 1.04 (3H,
s, H-12); BC-NMR (125 MHz, CDs0D) 6: 201.2 (C-
3), 167.7 (C-5), 136.9 (C-8), 130.1 (C-7), 127.1 (C-4),
79.9 (C-6), 68.7 (C-9), 50.7 (C-2), 42.4 (C-1), 24.5 (C-
12), 23.8 (C-10), 23.5 (C-11), 19.6 (C-13). LA %df
IR REREA -, S ENEY 6 Ny 4.5-
dihydroblumenol.

WEY 1. WEOWMRY, SETPE. (o)
—27.1° (¢0.04, CH;0H). HR-ESI-MS m/z: 247 [M+
Na]*, %> ¥R A CisH0;3. 'H-NMR (500 MHz,
CD;OD) 6: 5.84 (1H, s, H-8), 4.23 (1H, m, H-3), 2.21
(3H, s, H-10), 2.19 (1H, m, H-4a), 1.94 (1H, m, H-2a),
1.46 (1H, m, H-2b), 1.40 (6H, s, H-12, 13), 1.37 (1H,
m, H-4b), 1.17 (3H, s, H-11); BC-NMR (125 MHz,
CD;0D) 6: 211.6 (C-7), 200.9 (C-9), 119.9 (C-6), 101.1
(C-8), 72.4 (C-5), 64.4 (C-3), 49.9 (C-2), 49.7 (C-4),
37.0 (C-1), 32.3 (C-12), 30.8 (C-13), 29.3 (C-11), 26.5
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(C-10). LA EHU 5 Ol E F AR — 524, s sE
B T e SR -

WEY) 8: TLOMHRY), 5 T B . [a]) —61.2°
(c0.03,CH;0H). ESI-MS m/z: 247 [M~+Na]*, 7¥
H N Ci3H2003. 'H-NMR (500 MHz, CD;0D) 6: 5.93
(1H, s, H-8), 4.24 (1H, tt, J = 11.4, 4.2 Hz, H-3), 2.30
(3H, s, H-10), 2.17 (2H, ddd, J = 12.9, 4.1, 2.1 Hz, H-
4),1.92 (2H, ddd, J=12.5, 4.1, 2.1 Hz, H-2), 1.46 (3H,
s, H-12), 1.38 (3H, s, H-13), 1.12 (3H, s, H-11); '3C-
NMR (125 MHz, CD;0D) : 211.1 (C-7), 202.2 (C-9),
120.1 (C-6), 101.3 (C-8), 72.6 (C-5), 64.4 (C-3), 49.9
(C-2), 49.9(C-4), 36.9 (C-1), 32.5 (C-12), 30.8 (C-11),
29.2 (C-13), 27.0 (C-10). LA L%d 5 SCk s —
;s Mtk &5 8 N 3S,5R-dihydroxy-6S,7-
megastig-madien-9-one.

WE 9. kY, 2T HEE. [o]y-7.2°
(¢ 0.04, CH;0H). ESI-MS m/z: 247 [M+Na]*, T
A C13H2003. 'H-NMR (500 MHz, CD;0D) d: 7.29
(1H, d, J=16.5 Hz, H-7), 6.16 (1H, d, J = 16.5 Hz, H-
8),3.89 (1H, d, J=4.0 Hz, H-4), 3.80 (1H, dt, J=12.9,
4.0 Hz, H-3), 2.33 (3H, s, H-10), 1.89 (3H, s, H-13),
1.84 (1H, t, J=12.4 Hz, H-2b), 1.49 (1H, dd, /= 12.4,
2.0 Hz, H-2a), 1.14 (3H, s, H-11), 1.10 (3H, s, H-12);
3BC.NMR (125 MHz, CD;0D) 6: 200.9 (C-9), 144.4
(C-7), 140.6 (C-6), 134.6 (C-8), 133.5 (C-5), 72.4 (C-
4), 67.6 (C-3),41.7 (C-2), 37.8 (C-1), 30.3 (C-12),27.8
(C-11), 27.2 (C-10), 20.0 (C-13). LA F%¥5 5 iRk
E—E20, WA EEY) 9 A 3,4-dihydroxy-5,7-
megastigmadien-9-one.

wEw 10: TEOSRY, S THE, (o)
—10.2°C¢ 0.08, CH;0H) . ESI-MS m/z: 247 [M+Na]",
73 73N Ci3H2003. 'H-NMR (500 MHz, CD;0D) §:
7.29 (1H, d, J = 16.4 Hz, H-7), 6.15 (1H, d, J = 16.4
Hz, H-8), 3.82 (1H, d, J = 7.8 Hz, H-4), 3.76 (1H, ddd,
J=11.6,7.9,3.8 Hz, H-3), 2.33 (3H, s, H-10), 1.83 (3H,
s, H-11), 1.74 (1H, dd, J = 12.8, 3.8 Hz, H-2a), 1.59
(1H, t,J=12.4 Hz, H-2b), 1.17 (3H, s, H-12), 1.11 (3H,
s, H-13); '3C-NMR (125 MHz, CD;0D) ¢: 201.0 (C-
9), 144.5 (C-7), 139.1 (C-6), 135.6 (C-5), 134.2 (C-8),
78.1 (C-4), 71.1 (C-3), 46.1 (C-2), 37.5 (C-1), 30.6 (C-
13), 28.4 (C-12), 27.2 (C-10), 17.1 (C-11). LA %
Rk iE — 8P, MEEHEY 10 8 ()-
(3R,4R)-eucomegastigmane B.

WA 11 RIEEMHRY), S THE. [af)
—11.5°(¢ 0.03, CH;0H). ESI-MS m/z: 249 [M+Na]*,
273N Ci3H203. 'H-NMR (500 MHz, CD30D) 6:
5.85 (1H, s, H-4), 3.67 (1H, m, H-9), 2.62 (1H, d, J =
18.1 Hz, H-2a), 2.18 (1H, d, J = 18.1 Hz, H-2b), 2.06
(3H, s, H-11), 2.00 (1H, m, H-7a), 1.80 (1H, m, H-8a),
1.70 (1H, m, H-7b), 1.40 (1H, m, H-8b), 1.18 (3H, d,
J=6.2 Hz, H-10), 1.11 (3H, s, H-13), 1.04 (3H, s, H-
12); BC-NMR (125 MHz, CD;0D) d: 200.8 (C-3),
171.8 (C-5), 126.6 (C-4), 79.2 (C-6), 69.4 (C-9), 51.1
(C-2), 42.9 (C-1), 35.7 (C-7), 35.3 (C-8), 24.5 (C-13),
24.0 (C-12), 23.7 (C-10), 21.8 (C-11). LA F¥RE 5
BRFRTE — 228, WO R E ) 11 AT S AREE B

WG 12: TTEMIRY), Z3ETHE. [y +
113.9° (¢0.03, CH;0H). ESI-MS m/z: 371 [M+H]",
ﬁ’%ﬁ?’\j C19H3007o 1H-NI\/IR (500 MHZ, CD3OD) o:
5.86 (1H, s, H-4), 5.76 (1H, dd, J= 15.4, 6.5 Hz, H-8),
5.63 (1H, dd, J = 15.4, 9.2 Hz, H-7), 4.38 (1H, m, H-
9),4.33 (1H, d,J="7.8 Hz, H-1"), 3.80 (1H, dd, J=11.8,
2.4 Hz, H-6"3), 3.64 (1H, dd, J = 11.8, 5.4 Hz, H-6'b),
3.15 (1H, m, H-2"), 3.32~3.19 (3H, m, H-3'~5"), 2.66
(1H, d, J=9.2 Hz, H-6), 2.41 (1H, d, J = 16.8 Hz, H-
2a), 2.03 (1H, d, J = 16.8 Hz, H-2b), 1.92 (3H, d, J =
1.0 Hz, H-13), 1.27 (3H, d, J= 6.3 Hz, H-10), 1.01 (3H,
s, H-12), 0.95 (3H, s, H-11); BC-NMR (125 MHz,
CD;OD) 6: 202.1 (C-3), 165.8 (C-5), 138.2 (C-8),
128.9 (C-7), 126.1 (C-4), 102.5 (C-1"), 78.1 (C-5"), 78.0
(C-3"), 77.0 (C-9), 75.3 (C-2"), 71.5 (C-4"), 62.7 (C-6"),
56.8 (C-6), 37.1 (C-1), 28.0 (C-12), 27.6 (C-11), 23.8
(C-13),21.0 (C-10). PA_Eds 5 SCihiiE —#29,
% EAY) 12 N (6R,9R)-3-Hi-a-4 % 22 5-9-0-
B-D- N i ] 22 W 6

&Y 13: EEWMRY, S THE. [of
—32.8°(¢0.13, CH;0H).. ESI-MS m/z: 395 [M~+Na]*,
373N CioH3207. 'H-NMR (500 MHz, CD;0D) §:
5.80 (1H, s, H-4), 4.33 (1H, d, J = 7.8 Hz, H-1"), 3.88
(1H, m, H-9), 3.86 (1H, m, H-6'), 3.65 (1H, dd, J =
11.9, 5.0 Hz, H-6'), 3.35 (1H, m, H-3"), 3.27 (1H, m,
H-4%,3.25 (1H, m, H-5"), 3.14 (1H, m, H-2"), 2.47 (1H,
d, J=17.4 Hz, H-2b), 2.05 (3H, s, H-13), 2.01 (1H, m,
H-6), 2.00 (1H, m, H-7b), 1.96 (1H, m, H-2a), 1.69
(1H, m, H-8b), 1.64 (1H, m, H-8a), 1.59 (1H, m, H-7a),
1.17 (3H, d, J= 6.1 Hz, H-10), 1.07 (3H, s, H-12), 0.99
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(3H, s, H-11); BC-NMR (125 MHz, CD;0D) §: 202.4
(C-3), 170.2 (C-5), 125.4 (C-4), 102.0 (C-1", 78.2 (C-
31, 77.9 (C-5"), 75.5 (C-9), 75.1 (C-2"), 71.8 (C-4",
62.9 (C-6"),52.4 (C-6),48.1 (C-2), 38.0 (C-8), 37.5 (C-
1), 29.0 (C-11), 27.5 (C-12), 27.1 (C-7), 25.0 (C-13),
19.8 (C-10). LA EXHE 5 3CHRIRIE — 50, #sE
tX.&%) 13 J byzantionoside B.

WEW 14: EEMIRY), ST HE. (o) +
118.1°(¢ 0.06, CH3OH) . ESI-MS m/z: 409 [M+Na]*,
ﬁ}%ﬁy\j C19H3oogo 1H-NI\/IR (500 MHZ, CD3OD) o:
598 (1H, d, J= 15.6 Hz, H-7), 5.89 (1H, s, H-4), 5.73
(1H, dd, J=15.6, 7.2 Hz, H-8), 4.54 (1H, m, H-9), 4.29
(1H, d, J= 7.8 Hz, H-1"), 3.85 (1H, dd, /= 11.9, 2.3
Hz, H-6'), 3.63 (1H, dd, J = 11.9, 6.2 Hz, H-6'b),
3.26~3.15 (4H, m, H-2'~5"),2.61 (1H,d, J=16.9 Hz,
H-2a),2.17 (1H, d, J= 16.9 Hz, H-2b), 1.94 (3H, s, H-
13), 1.29 (3H, d, J= 6.4 Hz, H-10), 1.04 (3H, s, H-11),
1.02 (3H, s, H-12); *C-NMR (125 MHz, CDsOD) ¢:
201.3 (C-3), 167.1 (C-5), 133.8 (C-8), 133.7 (C-7),
127.1 (C-4), 101.3 (C-1"), 80.0 (C-6), 78.4 (C-3"), 78.2
(C-5",75.0 (C-9), 74.6 (C-2"), 71.7 (C-4"), 62.8 (C-6"),
50.8 (C-2), 42.4 (C-1), 24.7 (C-12), 23.5 (C-11), 22.2
(C-10),19.6 (C-13). LA F##is 5 SCikdE — B3,
S B AW 14 4 (68,95)-roseoside .

WEW 15 TEMIRY), Z¥ET P, (o) +
99.0° (¢0.11, CH30H) . ESI-MS m/z: 409 [M+Na]",
¥ 3N CioH3005. "H-NMR (500 MHz, CD;0D) §:
5.89 (2H, m, H-7, 8), 5.88 (1H, s, H-4), 4.44 (1H, m,
H-9), 4.37 (1H, d, J= 7.8 Hz, H-1"), 3.87 (1H, dd, J =
11.7,2.0 Hz, H-6"a), 3.65 (1H, dd, /= 11.7, 5.3 Hz, H-
6b), 3.36~3.24 (3H, m, H-3'~5"), 3.20 (1H, dd, J =
9.2,7.8Hz,H-2"),2.54 (1H, d, J= 17.0 Hz, H-2a), 2.17
(1H, d, J = 17.0 Hz, H-2b), 1.94 (3H, s, H-13), 1.31
(3H, d, J= 6.4 Hz, H-10), 1.06 (3H, s, H-11), 1.05 (3H,
s, H-12); 3C-NMR (125MHz, CD;0D) 4: 201.2 (C-
3), 167.2 (C-5), 135.3 (C-8), 131.5 (C-7), 127.2 (C-4),
102.7 (C-1%, 80.0 (C-6), 78.1 (C-3"), 78.0 (C-5"), 77.3
(C-9), 75.2 (C-2%, 71.6 (C-4"), 62.8 (C-6"), 50.7 (C-2),
42.4 (C-1),24.7 (C-11),23.4 (C-12), 21.2 (C-10), 19.6
(C-13)o bLEHl 5 30k IE — 503, M
Y1154 (6S,9R)-roseoside.

EY 16: AR, BT HEE. [a])—66.3°
(c0.17,CH;0H). ESI-MS m/z: 409 [M+Na]", 7T

AN Ci1oH3005. 'H-NMR (500 MHz, CD;0D) 6: 5.85
(1H, s, H-8), 4.46 (1H, d, J = 7.8 Hz, H-1"), 4.37 (1H,
m, H-3), 3.89 (1H, dd, J = 12.1, 1.7 Hz, H-6"a), 3.71
(1H, m, H-6'), 3.42~3.14 (4H, m, H-2'~5"), 2.39
(1H, ddd, J = 13.0, 4.0, 2.0 Hz, H-4a), 2.21 (3H, s, H-
10), 2.11 (1H, ddd, J = 13.0, 4.0, 2.0 Hz, H-2a), 1.50
(1H, m, H-2b), 1.47 (1H, m, H-4b), 1.41 (3H, s, H-13),
1.40 (3H, s, H-11), 1.18 (3H, s, H-12); 3C-NMR (125
MHz, CD;0D) ¢: 211.5 (C-9), 200.8 (C-7), 120.1 (C-
6), 102.7 (C-1", 101.2 (C-8), 78.1 (C-3"), 77.9 (C-5",
75.1(C-2%, 72.5 (C-3), 72.4 (C-5), 71.6 (C-4"), 62.7 (C-
6", 48.1 (C-4),46.6 (C-2),37.0 (C-1),32.3 (C-12),30.8
(C-13), 29.4 (C-11), 26.5 (C-10). L EX¥E 5 kR
E—H0Y, %A 16 4 staphylionoside Do

&M 17 wECRY), 6 THE. [off
—73.6°(¢0.11, CH;OH) . ESI-MS m/z: 409 [M+Na]*,
23N CioH30058. 'H-NMR (500 MHz, CD30D) 6:
5.89 (1H, s, H-8), 4.52 (1H, d, J = 7.7 Hz, H-1'), 4.32
(1H, m, H-3), 3.80 (1H, dd, J = 11.8, 2.3 Hz,, H-6"a),
3.63 (1H, dd, J=11.8, 5.3 Hz, H-6'b), 3.38~3.18 (3H,
m, H-3'~5",3.13 (1H, dd, J= 9.0, 7.7 Hz, H-2"), 2.48
(1H, ddd, J = 13.4, 4.1, 2.0 Hz, H-4a), 2.19 (3H, s, H-
10), 1.91 (1H, ddd, J = 12.5, 4.1, 2.0 Hz, H-2a), 1.47
(3H, s, H-13), 1.37 (3H, s, H-12), 1.36 (1H, m, H-4b),
1.31 (1H, m, H-2b), 1.15 (3H, s, H-11); 3C-NMR (125
MHz, CD;0D) ¢: 213.0 (C-9), 200.8 (C-7), 119.2 (C-
6), 101.4 (C-8), 98.6 (C-1%, 78.7 (C-5), 78.5 (C-3",
77.8 (C-5"), 75.2 (C-2'), 71.7 (C-4"), 63.8 (C-3), 62.8
(C-6"), 49.9 (C-2), 48.0 (C-4), 37.0 (C-1), 32.5 (C-13),
30.0 (C-12), 26.7 (C-11), 26.6 (C-10). LA L%l 53¢
BRI IE — 334, MRS 17 MG A
4 LEVMMELSERN HepG2 AMEEHEEES
=ap=A]

K FH I 5 Z 4T HepG2 40 MR RIS Ab &4 1~
17 AT PRSI RAH CCK-8 L& &
Y 1~17 %} HepG2 4HfLiE ML sema . 255K, 18
10 pmol/L WKEEN, B &4 B A A RS L)
TE 96% LA &, UL AW 1~17 357% A W R4 75
PE o R 5 ZHEPT HepG2 20 i 81 4 HE Vi FE R SL U0 &5
(B DR, 55 RA LR, 5 2R AP 5 1 HepG2
S M AR AR R R RIS, AT RS, E
1~17 7£ 10 umol/L I BEH% 2 35 8 Infik & =AY
HepG2 A #MHFERE, HPLUbEY 5. 7/
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