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INEINBRERINFARIEER

E OB BN, 2B el BHmY, ROCVES, RRARY, THEY

(. EBHER KL SPE R A RRAYAHETLRE, =5 B 650500; 2. =5 RE K RIRA R FEL
SHEHEE AL E, o B 650504; 3. BHERIKY =8 MAREMEZ b, = B 650500)

HE: K I  Sephadex LH-20.MCl-gel. ¥+ il] £ HPLC 25 (o i 5 AR, Xt /INE I\ A1 95% £ BESE kAT 5
B4k, 12 FH NMR R MS BRI E 5 07 725 70 25 13 B AL S Wik AT i i s e . IVINTE )\ A R sicp 7y 43 31 124
B, 5300 % 58 N/NE )\ FAEE A (1), vanilloloside (2)+ 7K F BR-4-O-p-D-T H B (3) RIKE (4) IEFE KD,
(5)~ T & HE-1,98-F (6)~ | F&HE-28,90- 1 (7)FFH R F g (8)-JFE JLATER R (9) WA FEE (10) 552K
LT (1) R EIR CBR WG (12)0 Hob, (b &MU BRI R B AW, i N/ NE\AEEA. (L&Y 2~12
NERMIZHED P A EEE. RAMEEKRE T (nerve growth factor, NGF) i 5 K FU B AR FE &% 41 B /& 41 B (rat
pheochromocytoma cell line, PC12) 434k Fll 1-F 3k -4- 28 FL ik g B 7 (MPP) 5 5 PC12 2 it 151453 4% T ) 1k &5 134T
TEPEVAN, R TR, (LAY USRI 1 B M 48 R M R
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A new lignan from the fruits of Illicium micranthum Dunn

LEI Tie', ZHAO Qiu-ye'?, LI Zhen-quan'”’, YIN Shi-huan'’, WU Xing-de?,
Y q g
SONG Liu-dong"**, DING Lin-fen"*

(1. School of Pharmaceutical Sciences & Yunnan Key Laboratory of Pharmacology for Natural Products, Kunming
Medical University, Kunming 650500, China; 2. Key Laboratory of Ethnic Medicine Resource Chemistry, Ministry of
Education, Yunnan Minzu University, Kunming 650504, China; 3. Yunnan College of Modern Biomedical Industry,
Kunming Medical University, Kunming 650500, China)

Abstract: The 95% ethanol extract of /licium micranthum was separated and purified by silica gel, Sephadex
LH-20, MCl-gel and semi-preparative HPLC. The chemical structures of the isolated compounds were identified
by NMR and MS. Twelve compounds were isolated and identified as illimicranol A (1), vanilloloside (2), 4-O-f-D-
glucosyl-benzoic acid (3), gastrodin (4), icariside D, (5), caryolane-1,94-diol (6), clovane-2,9a-diol (7), methyl
shikimate (8), protocatechuic acid methyl ester (9), p-hydroxybenzyl alcohol (10), p-hydroxyphenylethanol (11),
methyl p-hydroxyphenylacetate (12). Among them, compound 1 is a unique lignan with new carbon skeleton,
named illimicranol A. Compounds 2-12 are firstly isolated from this plant. The effects of compound 1 on the
differentiation of PC12 cells induced by NGF and the damage of PC12 cells induced by MPP* were evaluated. The
results showed that compound 1 did not exhibit obvious neurotrophic and neuroprotective activities.

Key words: lllicium micranthum Dunn; lignan; illimicranol A; neurotrophic activity; neuroprotective activity

Wk H #1: 2025-02-25; & 181 H 1H: 2025-05-09.

HELTH : £ 8RR E5H (202301AT070266); 2 B4 B2 N A 85 97 3 R v 1“2 4407 30 H (YNWRIXMS2020052); 2 554 BHLT-
E IR 2B T IUE S H (202201AY070001-002).

*JB T # E-mail: dinglinfen2007@163.com; ynsld@126.com

DOI: 10.16438/7.0513-4870.2025-0198



-+ 2556 - 252 %4} Acta Pharmaceutica Sinica 2025, 60(8): 2555-2560

N8\ Hlicium micranthum Dunn 3 J& T\ fA £}
Hliciaceae /\ ff1 J& Hlicium, 7% 3% [ 5 o (i AL 4 55 U8 2
—, H o AVa )z, W RS AR T
M BREZ A . H ALK TR 500~2 600 K
(RIE N TR AE AR Y, B2 L S LA AR 35 K, DA gk
BEDLFESREEY N HMERE, ZHEY R FE U
i, PRI, AR R R B B AT EIORS L R XURR I )
R, W TR 9T R R Bk T 40040 S5 i e A e
IR S B A AU 2 AT SRR L VB B DAL, BT
187 KGR E 28 RE X 55 iR O 45
ANTERER o FEAL 2 5o W 9T 5 T, /NE N E S
S R E AR C-C, B K R IE 3= VBl 55 2
T o300 AR A2 AE T R T, MINAE )\ R SRS
ORI 4 AN A B A5 2 s, b illimicranolide A
REMNET C-11/C-8 L i y- W BRI, FF H B A 5/5/6/5
B4 VY ¥R 44 2 1) seco-prezizaane 175 2 i, #E— 25 (1)3%
PEWFFL 7R, 7E 10 umol- L ¥R FE R, illimicranolide A X}
NGF i S /) PC12 21 iy 35 I 2 35 1 o0 4278 9% 06 1k
Feor 379 10.34%", 1% 0T 50 UR A 8 DR <6 AR Al
B 7R VK e BRI VR TT 29 W) OB R SR AR ikl o PRI AR
SLIG R NAE I\ A 95% £ BEHE BV IEAT 2 G 43 B i
F, BERIE 2 S5 M SURETE R Z &Y, £
INTEI\ SRR Z FEVE, NG BEIR BT k5 & 3R H
BEE B . AT K F IR B 2 B R, 0 HIR s
TR RGNS hoe, N 7 B3 2] 12 ME &4
(B, BFE 1B REARER NS NE )\ A A
(1o F—BXUEW I RIGEIEH I, 45 R RIMARE
I H TR B R 2 SR A A IR

FER5TT
1 eI nEhLEE
WwEY1 B K. RIE HR-ESI-MS m/z

383.146 3 [M+Na] " (it 5 {H : 383.146 5) 45 & 'H Al

Figure 1

HO o~ HO .
|-|o§&/oji‘>y Hoﬁ/o HS
HO HO
OH OH OH \©\R HO™:
2

BC NMR B 5 7208 C, 1,0, AEFRIE R 9. IR
(KBr) v,,.: 34221 604.1 514 11 451 em™, & W Z Ak
GRS B BREA S EM . "HNMR (% 1) #THSQC
W RN 2 AN 3E{E 5 0, 1.03 3H, d, J = 6.4 Hz), 1.11
(3H, d, J = 6.4 Hz), 2 ™ H & £ 15 5 6, 3.81 (3H, s),
3.76 (3H, s), 1 MR {5 5 3.54 (1H, d, J = 9.7 Hz),
1 H R EH ABX B iE R4 A5 5 6, 6.59 (1H, s),
6.74 (1H, d, J = 8.0 Hz), 6.56 (1H, dd, J = 8.0, 1.6 Hz),
3IANEEA M IR A T 6, 493 (1H, s), 4.21 (1H, dd,
J=6.4,3.3 Hz), 3.76 (1H, overlap). M4k, A ik it &
NG 2N EIR TS5 6, 6.16 (1H, 5), 6.72 (1H, s).
BC NMR (% 1) 45 & HSQC i & ntb &40 174 20 e
5, AR 2 A B RIS 5 0. 56.4, 56.3, 2/ FE ARk
57 0.16.5,20.1, 1 MR ERIF T 6. 53.0 (C-7), 34
A IR H SRS S 0. 80.9 (C-7), 72.1 (C-8), 77.1
(C-8"), 12475 & X B A5 5 5. 127.9 (C-1), 133.5 (C-2),
116.8 (C-3), 146.4 (C-4), 147.6 (C-5), 108.2 (C-6), 135.2
(C-1"), 113.7 (C-2"), 149.2 (C-3"), 146.0 (C-4'), 116.2
(C-5"), 123.3 (C-6"). _Lid "H A1 °C NMR %k 4] 25 4
B 1 PSRN R A5 R BT IE R T AR R R 2R
& (Bl 1).

'H-"H COSY i (Kl2) 1 H-7 (5, 4.93)/H-8 (5, 4.21)/
H-9 (6, 1.03) A=A H —N-CH (C-7)/-CH (C-8)/-CH,
(C-9) 45 # v Bt . HMBC i (& 2) " H-7 #1 C-1, C-2,
C-6 #i%, H-6 (6, 6.72) Al C-1, C-2, C-4, C-5 H%, H-3
(6, 6.16) 1 C-1, C-2, C-4, C-5H15%, 5-OCH, (6, 3.81) I
C-5 %, LA S H-6 f1 5-OCH, [") ROESY M. T iX
Be A5 R, AT RLBA € 2 S5 A AR AE — > C-4 7 N FR B L
fR.C-5 07 HAAIE M 1,2,4,5- DU B R IR, 3t 1M i 52 55
—ANEHR RGN I, "H-"H COSY 1 H-7' (5, 3.54)/
H-8' (6, 3.76)/H-9" (6,, 1.11) #H 5%, #fi %2 A -CH (C-7")/
-CH (C-8')/-CH, (C-9") 454 Jv Bt . HMBC &1 H-2' (5,
6.59) f1C-1, C-3', C-4', C-6'F13%, H-5' (6, 6.74) A1 C-1',

3 R=COOH
4 R=CH,OH
5 R=CH,CH,OH

10 R=CH,OH
11 R=CH,CH,OH

Structures of compounds 1-12 isolated from ///icium micranthum
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C-3', C-4'H 5%, H-6' (9, 6.56) F1 C-1', C-2, C-4'H] %,
H-7'fi1C-1", C-2', C-6'#1 K, 3'-OCH, (6, 3.76) F1 C-3"H
5%, LA K& H-2"f13'-OCH, [y ROESY AH . Hitkal DL
SEAFAE—> C-3'f0 2 AL L C-4' R F2 R B 1,3,
4-=HBURER, I E S - AEN RSB T, R
HMBC it i H-7'F1 C-1, C-2, C-3 3¢, Ui I A 2K
A5 08T C-2/C-7 B Bk B A O . A, Z 4k
B YDHIAATE Jg 9, T A KR 5 8 NS AI S,
Ui ZAL B WAL I AEAE — D FR . =ML IRTIR
F LA, C-7 F1 C-8'1) °C NMR 1k 2247 82 4 F 5B 37,
Ui B C-7 A C-8i i AU B BT I — AN /S TR .
HMBC % 1 H-7 £ C-8'AH 5 it — 2P lF S 7 i HEW
ROESY i (K 2) 1, H-7'F1 H,-9'41 5%, H-7 1 H-7'4H 2%,
W] H-7'F1 H-8' 9 30, JF H H-7.H-7' A1 H,-9' %)
BRIEY . R, A A9 18 NP AN 8 T 2 45 0 BT Il
i C-2/C-T RNV BARNE R R A, 58 D
16\ Al A

Table 1 The 'H NMR (600 MHz) and "C NMR (150 MHz) data
of compound 1 in CD,0D

No. oy O
1 127.9
2 133.5
3 6.16 (s) 116.8
4 146.4
5 147.6
6 6.72 (s) 108.2
7 4.93 (s) 80.9
8 4.21(dd, J=6.4,3.3 Hz) 72.1
9 1.03 (d, J= 6.4 Hz) 16.5
Iy 135.2
2! 6.59 (s) 113.7
3! 149.2
4 146.0
5 6.74 (d, J=8.0 Hz) 116.2
6 6.56 (dd, J=8.0, 1.6 Hz) 123.3
7 3.54 (d, J=9.7 Hz) 53.0
8’ 3.76 (overlap) 77.1
9 1.11 (d, J = 6.4 Hz) 20.1
5-OCH, 3.81(s) 56.4
3'-OCH, 3.76 (s) 56.3

.\ ROESY

— 'H'HCOSY /N HMBC »
Figure 2 Key 'H-'H COSY, HMBC and ROESY correlations of

compound 1

2 HEREFRMEBARIPEY

43 5 K H NGF %5 5 11 PC12 41 B 4 1k 5 74 A
MPP" %5 5[] PC12 4H fi 453 1 A 8, VR A4 & 4 1 )
LB FFAINERP TG . 55 R EIR, AR B T R4
5ng'mL" NGF 23 L5 N 4.40%, BH X I ZH 50 ng-mL!
NGF 734k % 5 19.27%, L &9 1 % NGF % 5 /] PC12
YA 20 4.52%, X UL A1 T B A E
WM. A, 7620 pmol- L™ ¥R B T, AT B 4
68.27% + 0.51% 41 A7 IE 2, (L&) 1 X MPP' 155 &
] PC12 41 775 % 68.01% + 0.86%, iX 2 AL &4
1 CH B A AR5 1 .

SLIGER Sy

Avance IIT 500/600 MHz #% i 3 4R A (1 B A & 72
/A 7]); Shimadzu UPLC-IT-TOF Jii 1 Bk Fi A% (H A< 8 i
% #]); Thermo NICOLET iS10 77 41 4 Y i A% (35 [H 5%
BR KA F]); Jasco P-1020 %Y 4 H 3 B 7 e A (H A
Jasco 4 #); Agilent 1200 %Y & 250 #H €1 {X, Zorbax
SB-C, it i (35 H A 7)), H A i (-
TR R FEAG PR A 7]); Sephadex LH-20 (% #it Pharmacia 24
]); MCl-gel (CHP 20P, 75~150 um, H 4s =354k 2 4k
e th); EIG W GF, FERAR (eI T AL T2); 4007
FE (Rl b 2 T BR A F); MPPFINGF i
H Sigma A 7 ; MTS ) H Promega 2 7 -

ANPE AR SET 2020 4F 8 R [ 2 B 7 WUl AN, 4
BB R RER 22 # B S s )\ AR\ s @ i /NE
J\ S Hllicium micranthum Dunn 52, FrA (20200801a)
TRAEAE BB R R R 5 2 5Bt
1 =SS

INTE J\ A T 1 T S 10 kg, 200 W A0 72 I SR 95%
CEEAIRAREL3 K, AR 48 he FEEUERUGE, &IF3 K
& T I 99 s A 4 49 38 9 o £ T 44 1 825 g B
T R VA R R I DR, DRV R 4E IR1FIR B 720 g.
W E S BT K, FIH R CBREEH3 IR,
RER RS G, R BOR A I, TR R AR 2] LR &
P22 8 200 go R A R AH G 1% (MCl-gel) X 47
LIRJERE AT 5, LR EE-7K (10:90—100:0) Ak
7, £ M F 4153 15 % Fr.1 ~Fr.6. Fr.l (4.4 g) XH
IEABRERC AR E T, LA T EE-PI IR (1002 1—8:2) Pk
A, & H AR A 414343 3 Fr.1-1~Fr.1-6. Fr.1-1 (65 mg)
A Fr.1-5 (75 mg) 47 %4 Sephadex LH-20 (F %) 4li{k
Ja 54k A 4110 (3.5 mg) A8 (13 mg). Fr.2 (2.4 g) &1
FHEERR A E T, DLE - H B (401 1—8:2) BAEE BE /3
F| Fr.2-1~Fr.2-6. Fr.2-2 (275 mg) & IEMEER A ZHT,
PLG A - FHEE (202110 1) 6 BE e B 45 3 Fr.2-2-1~
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Fr.2-2-2, Fr.2-2-2 (19 mg) £ il % TLC, PL & )i - FF 7
(9.4:0.6) 7> B3R A Y 4 (6 mg). Fr.2-4 (450 mg) &
BT R AT, LRI - (9:1—6:4) BHE e i 15
FIL &Y 2 (6 mg). Fr.2-5 (820 mg) £ IEAHTE i K 2
r, L7 - (15:1—6:4) B EEDE A 2] Fr.2-5-1~
Fr.2-5-3. Fr.2-5-2 (96 mg) & 1E MR A2, LA -
B (6:4) Peifs 24L59 3 (5 mg)o Fr.2-5-3 (45 mg)
282 il £ HPLC (FEE-7K, 15:85) 0 B AR & S
(10 mg, 1, = 8.2 min). Fr.3 (24 g) & IR AL E T,
PAS-HEE (40:1—5:5) BAEEBEML A3 21 Fr.3-1~Fr.3-6.
Fr.3-1 (363 mg) & IEAHEE AT E T, AR M- 2R &
fig (6:1) VEML A3 24k 549 (33 mg). Fr.3-2 (560 mg)
2 MR A E AT, DUA MBS - IR (30:1—8:2) BRIE
Ve i 73 %) Fr.3-2-1~Fr.3-2-4. Fr.3-2-1 (68 mg) £ >l
#% HPLC (HEE-7K, 25:75) 73 B3 24654012 (25 mg,
t,=11.1 min). Fr.3-2-3 (27 mg) & % % HPLC (¥
fE-7K, 17:83) 7 B 2L G 11 (9 mg, £,=25.5 min).
Fr.3-3 (230 mg) & IEAHEER AL EHT, oA - 28 &
fig (105 1) Wi 53 Fr.3-3-1~Fr3-3-3. Fr.3-3-3 (18 mg)
22 241 % HPLC (FFEE-7K, 40:60) 7> EE LA
(1.5 mg, t, = 14.0 min). Fr.5 (22 g) & IEMRER K2
Mr, LS - B (202150 5) 6 FE Pe Bt 45 3 Fr.5-1~
Fr.5-4. Fr.5-3 (125 mg) £ IF A KE i A JZ AT, LA A i
fik— 218 .18 (4:1) Ve B 54 6 (19 mg). Fr.5-4
(280 mg) & IEAHRERAE ENT, LA - (65 1) Belit

REMET (25 mg).
2 HEMETE
tEW1L AR AE, [ -25.0 (c 0.05, MeOH);

UV (MeOH) 4. (log &) 205 (4.21), 230 (3.65), 285
(3.35) nm; IR (KBr) v, 3 422,2930, 1604, 1 514, 1 451,
1262,1208, 1085 cm™; ESI-MS m/z 383 [M+Na]'; HR-
ESI-MS m/z 383.146 3 [M+Na]" (it 518 N C,H,,0Na,
383.146 5); '"H NMR (600 MHz, CD,0D) #1"°C NMR
(150 MHz, CD,0OD) %4 WL % 1.

&2 TaimkY), ESI-MS m/z: 339 [M+Na]’,
51X~ C H, 0, 'HNMR (500 MHz, CD,0D) 4,
7.12 (1H, d, J = 8.2 Hz, H-5), 7.02 (1H, d, J = 2.0 Hz, H-
2), 6.87 (1H, dd, J = 8.2, 2.0 Hz, H-6), 4.86 (1H, d, J =
9.0 Hz, H-1"), 4.53 (2H, s, H-7), 3.86 (3H, s, 3-OCH,),
3.28~3.86 (6H, m, H-2',3",4",5",6"); °C NMR (125 MHz,
CD,0OD) d.: 137.7 (C-1), 112.5 (C-2), 150.7 (C-3), 147.2
(C-4), 117.9 (C-5), 120.6 (C-6), 64.9 (C-7), 102.9 (C-1"),
74.9 (C-2"), 77.8 (C-3"), 71.3 (C-4"), 78.2 (C-5"), 62.4 (C-
6"), 56.6 (3-OCH,). VL FHdf 5 SOk HiiE — 2, whess
ENEW) 2 N vanilloloside .

WEY3  TEEHIRY, ESI-MS m/z: 323 [M+Na]",
4r T3~ CH,,O,- 'H NMR (500 MHz, CD,0OD) §,;:
7.96 (2H, d, J = 8.9 Hz, H-2, 6), 7.13 (2H, d, J = 8.9 Hz,
H-3,5), 5.09 (1H, d, J = 8.1 Hz, H-1"), 3.29~3.91 (6H,
m, H-2",3',4',5',6'); "C NMR (125 MHz, CD,0D) J_.:
125.7 (C-1), 132.6 (C-2,6), 117.1 (C-3,5), 162.7 (C-4),
169.6 (C-7), 101.6 (C-1"), 74.8 (C-2"), 77.9 (C-3'), 71.2
(C-4"), 78.2 (C-5"), 62.4 (C-6"). LA L%# 55 Sk i
— B, MU ENE Y 3 NAE R IR-4-0-4-D-H B HETT -

th&¥a  TEMPIRY), ESI-MS m/z: 309 [M+Na]”,
7>+ N CH,;0, 'H NMR (500 MHz, CD,0OD) 6,;:
7.28 (2H, d, J = 8.6 Hz, H-2,6), 7.07 (2H, d, J = 8.6 Hz,
H-3,5), 5.08 (1H, d, J = 8.0 Hz, H-1"), 4.53 (2H, s, H-7),
3.88 (1H, dd, J = 12.0, 2.0 Hz, H-6'a), 3.70 (1H, dd, J =
12.0, 5.4 Hz, H-6'b), 3.27~3.46 (4H, m, H-2",3',4',5");
C NMR (125 MHz, CD,0D) 6. 136.6 (C-1), 129.3 (C-
2,6), 117.6 (C-3,5), 158.4 (C-4), 64.8 (C-7), 102.4 (C-
1), 74.9 (C-2), 77.9 (C-3"), 71.3 (C-4'), 78.1 (C-5"), 62.4
(C-6". LA E¥ud 5 ikl ol — 2, s e a1 4
NREE

wEYS  TCEMEIRY, ESI-MS m/z: 323 [M+Na]",
4y 13~ C,H,0,. 'HNMR (500 MHz, CD,0OD) 4,
7.13 (2H, d, J = 8.6 Hz, H-2, 6), 7.02 (2H, d, J = 8.6 Hz,
H-3,5), 4.86 (1H, d, J = 7.9 Hz, H-1'), 3.70 (2H, t, J =
7.1 Hz, H-8), 3.29~3.89 (6H, m, H-2',3',4,5',6"), 2.75
(2H, t, J = 7.1 Hz, H-7); *C NMR (125 MHz, CD,0OD)
de: 134.2 (C-1), 130.8 (C-2,6), 117.7 (C-3,5), 157.6 (C-
4), 39.4 (C-7), 64.3 (C-8), 102.5 (C-1"), 74.9 (C-2"), 78.1
(C-3"), 71.3 (C-4'), 77.9 (C-5"), 62.5 (C-6"). VL L¥#w 5
SCHRU R TE — B, SR E ) S AR FEEIRE D,.

&6  JoEEIR G i, ESI-MS m/z: 261 [M+
Na]’, 413N C,,H,,0,- 'HNMR (500 MHz, CD,0D)
5, 3.36 (1H, t, J = 3.4 Hz, H-9), 2.23 (1H, ddd, J =
12.2, 10.2, 8.2 Hz, H-2), 2.04 (1H, m, H-10a), 1.89 (1H,
m, H-5), 1.73 (1H, m, H-10b), 1.61 (1H, td, J = 12.2,
5.8 Hz, H-11a), 1.54 (1H, t, J = 10.2 Hz, H-3a), 1.52
(1H, m, H-6a), 1.49 (1H, m, H-11b), 1.48 (1H, dd, J =
10.2, 8.2 Hz, H-3b), 1.45 (1H, d, J = 12.7 Hz, H-12a),
1.43 (1H, d, J = 12.7 Hz, H-12b), 1.40 (1H, m, H-7a),
1.38 (1H, m, H-6b), 1.16 (1H, m, H-7b), 1.05 (3H, s,
H-14), 1.03 (3H, s, H-13), 0.99 (3H, s, H-15); *C NMR
(125 MHz, CD,0D) d.: 71.5 (C-1), 39.8 (C-2), 35.2 (C-3),
35.8 (C-4), 45.1 (C-5), 21.6 (C-6), 36.7 (C-7), 40.2 (C-8),
72.7 (C-9), 28.8 (C-10), 34.1 (C-11), 43.4 (C-12), 21.3
(C-13), 30.8 (C-14), 27.3 (C-15). LA #5304



TOBSE MENARLRIANFIARER - 2559 -

8, WS e A6 N T B ki-1,98- .

&M T TEEEIRES &, BESI-MS m/z: 261 [M+
Na]’, 7>+~ C,,H,,0,- 'HNMR (500 MHz, CD,0D)
d,:3.72 (1H, dd, J = 10.6, 5.9 Hz, H-2), 3.23 (1H, s, H-
9), 1.98 (1H, m, H-10a), 1.69 (1H, dd, J = 11.8, 5.9 Hz,
H-3a), 1.67 (1H, m, H-11a), 1.63 (1H, m, H-10b), 1.54
(1H, d, J = 12.2 Hz, H-12a), 1.52 (1H, dd, J = 11.8,
9.8 Hz, H-3b), 1.49 (1H, m, H-7a), 1.42 (1H, m, H-5),
1.37 (1H, m, H-6a), 1.35 (1H, m, H-6b), 1.09 (1H, m, H-
7b), 1.06 (1H, m, H-11b), 1.03 (3H, s, H-14), 0.92 (3H,
s, H-15), 0.88 (1H, d, J = 12.2 Hz, H-12b), 0.86 (3H, s,
H-13); "C NMR (125 MHz, CD,0D) J.: 45.3 (C-1),
81.3 (C-2), 48.2 (C-3), 37.6 (C-4), 52.0 (C-5), 21.8 (C-
6), 34.5 (C-7), 35.7 (C-8), 75.9 (C-9), 26.8 (C-10), 27.9
(C-11), 36.6 (C-12), 25.7 (C-13), 31.7 (C-14), 29.2 (C-
15). LA F#E 5 SCek" Rl — 80 S a1
T T Ri-28,90-

&8 LRy, ESI-MS m/z: 211 [M+
Na]*, 4+ ¥ 30~ CH,,0,. 'H NMR (500 MHz, CDCL,)
d,: 6.78 (1H, dt, J=3.4, 1.6 Hz, H-2), 4.35 (1H, m, H-3),
3.98 (1H, dt, J=7.1, 5.2 Hz, H-4), 3.73 (3H, s, 7-OCH,),
3.68 (1H, dd, J =7.1, 4.2 Hz, H-5), 2.68 (1H, m, H-6a),
2.29 (1H, m, H-6b); "C NMR (125 MHz, CDCL,) J.:
130.1 (C-1), 139.1 (C-2), 72.5 (C-3), 68.3 (C-4), 67.2 (C-
5), 31.4 (C-6), 168.6 (C-7), 52.3 (7-OCH,). VL L % #5
5 SCmRMRoE — 2, S A ) 8 N FE R R H I

&9 HEEIRY), ESI-MS m/z: 191 [M+Na]’,
7 FANCHO,. 'HNMR (500 MHz, CD,0D) ,,: 7.40
(1H, d, J = 2.0 Hz, H-2), 7.39 (1H, dd, J = 8.2, 2.0 Hz,
H-6), 6.78 (1H, d, J = 8.2 Hz, H-5), 3.81 (3H, s, 7-OCH,);
“C NMR (125 MHz, CD,0OD) §,.: 122.5 (C-1), 117.3 (C-
2), 146.1 (C-3), 151.6 (C-4), 115.8 (C-5), 123.6 (C-6),
168.8 (C-7), 52.2 (7-OCH,). LA b #¥s 5 ekl s —
B, M EEY 9 NE ) LA E .

EPI0  ABTEEENK, ESI-MS m/z: 147 [M+
Na]*, 4+ ¥ 3~ C,H0,. 'H NMR (600 MHz, CD,0D)
3,:7.03 (2H, d, J=8.3 Hz, H-2,6), 6.72 (2H, d, /= 8.3 Hz,
H-3,5), 4.24 (2H, s, H-7); *C NMR (150 MHz, CD,0D)
5.1 131.5 (C-1), 125.9 (C-2,6), 116.4 (C-3,5), 157.6 (C-4),
68.0 (C-7). LA 3 5 SCikl ko iE — 2, s e e &
D10 S50 32 O R

&1L AR Y, ESI-MS m/z: 161 [M+
Na]’, 4+ 30N CH,,0,- 'H NMR (500 MHz, CD,0D)
d,: 7.03 (2H, d, J = 8.6 Hz, H-2,6), 6.70 (2H, d, J =
8.6 Hz, H-3,5), 3.84 (2H, t, J = 7.1 Hz, H-8), 2.84 (2H,

t, J = 7.1 Hz, H-7); "C NMR (125 MHz, CD,0D) 4§
130.9 (C-1), 129.6 (C-2,6), 116.3 (C-3,5), 157.1 (C-4),
35.1 (C-7), 65.8 (C-8). LA _L%¥i 5 k4R 38 — 2,
MU LAY 1 RN R 2R

thAE12 KR Y, ESI-MS m/z: 189 [M+
Nal', 4 ¥ N C,H,,0,- 'HNMR (500 MHz, CD,0D)
34 7.06 (2H, d, J = 6.5 Hz, H-2,6), 6.71 (2H, d, J= 6.5 Hz,
H-3,5), 3.64 (3H, s, 8-OCH,), 3.51 (2H, s, H-7); "C NMR
(125 MHz, CD,0D) 6.: 126.3 (C-1), 131.3 (C-2,6), 116.2
(C-3,5), 157.5 (C-4), 40.8 (C-7), 174.5 (C-8), 52.3 (8-
OCH,). LA EHdE 5 k! i — 8, s e b &4 12
AR OR LR R -
3 EYEMSE
3 #HEEFREM K PCI241HKH 1640 + 10%
HS + 5% FBS + 100 U-mL" WUt ()55 72 2 55 77, 857240
I E 37 °C.5% CO,, B 24 MK 2 G I HE I, i ag
YR . B0 AP S min, 353 EIE W, N TR
R 5 mL, W40 Mk R o R T 5x10° AN G, B
AR A R R ) A B A ST IO B 48 FLAR R, RN 4H
JBE 75 AR 37 24 he K40 RS s kT HEZE | [T PR T
R BH M B2 DL Ak A 2 . Al TN B R 4 v
AkBERE IR, FEIMANAL AW 72 hJE it 4 23 4k Ee 4
3.2 HZRIPEM K PCI2 41K DMEM /& # +
10% FBS + 100 U-mL" XL A EE 72385 77, 5324010
37 °C~5% CO,, H & 41 A K & 4@ FE i, il e i
. FLALERS min, FFE FIEW, 0K 5 IR A
5 mL, KRR FE RN ZTE 1< 10°AN 5, Bk
JE IR ST E 96 FLBR H, FON 4T 15 72 46 1
%24 ho BUIML S N AL MPPAL DL R AL A 4L
FENINMPP™ 24 h Ji, I\ MTS, 4k&:8% 3% 2 h, F il
FRAX T 570 nm T I € RO AR I SR A7 R

{EB SRk RN A S —1E#, (T Sein A e
B0 00 B FI 22 4 51 T A6 A VDT I A B S R 43
e £ 5% AR SRS S A A7 B i SR I R s B I
HERIT i) 8385 R UL 2R R T PR S5 67 57 S0 2 ) JF I 2 E

FIZE RS BT A AF 2 3 75 B AR SCAAEAEAT AR 2 1 5%
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