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Two new sesquiterpenoid glucosides from Carthamus tinctorius
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Abstract: Objective To investigate the chemical constituents of Carthamus tinctorius. Methods The compounds were isolated and
purified by various column chromatography over microporous resin, silica gel, Sephadex LH-20, ODS, and semi-preparative HPLC.
The structures were elucidated by physicochemical characteristics and spectroscopic data including UV, IR, HR-ESI-MS, NMR, as
well as ECD calculations. All the compounds were evaluated for their protective effects against OGD/R-stimulated HOC2 cell injury.
Results A total of four compounds were isolated from the 95% EtOH extract of C. tinctorius and elucidated as (—)-(3Z,1R,5S,9S,11R)-
3-en-caryophyll-8(13)-en-5-ol-14-O-B-D-glucopyranoside (1), (—)-(3Z,1R,55,95)-3-en-caryophyll-8(13)-en-5-O-f-D-glucopyranoside
(2), myrtenyl-10-O-B-D-glucopyranoside (3), geranyl-1-O-B-D-glucopyranoside (4). Compounds 1 and 4 could significantly protect
OGD/R-induced H9C2 cell injury, with increase of cell viabilities by (25.01 +2.01)% and (29.99 + 0.37)% at the concentration of 25
umol/L, respectively. Conclusion Compounds 1 and 2 were new sesquiterpene glucosides, named saffloterpenoside A (1) and
saffloterpenoside B (2). Compounds 3 and 4 were isolated from the Carthamus plants for the first time. Compounds 1 and 4 exhibited
protective effects on OGD/R-injured H9C2 cells.

Yk HER: 2024-11-07

EEWMB: EXREAGRIR PRI ELALH (2022YFC3501602)

BRI A5, BiEH7t4. E-mail: jiaxu20233@163.com

#LFES—EE: Tk, EAFCA . E-mail: xiaofendouwyx@163.com

HEEES: 2 %, PR, WHESE, UIrmoeh i Zigdi. RN SN . E-mail: drljé66@163.com



«10 - * —* ﬁ 20254E1 H $56% $ 138 Chinese Traditional and Herbal Drugs 2024 January Vol. 56 No. 1

Key words: Carthamus tinctorius L.; sesquiterpene glucoside; monoterpene glucoside; cardioprotective activity; myrtenyl-10-O-p-

D-glucopyranoside; geranyl-1-O-B-D-glucopyranoside; saffloterpenoside A; saffloterpenoside B

v M AL AE s R W) 41 46 Carthamus
tinctorius L. WAL, NALWEAL, P aAi T
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myrtenyl-10-O-B-D-glucopyranoside, 3] &M EE-1-
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Fig.1 Chemical structures of compounds 1—4
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LC-20AT -] £ w1 240 AH 41354 (Shimadzu 22
A, HZA), AVANCE NEO 400M % L3R 4%
(Bruker A%, f#E), LC-Qtof-MS (Triple TOF6600",
SCIEX, Foster City, CA, ), Autopol IV-T H
e 6AX (Rudolph A#], 3EE), Nicolet Nexus 470
e B AR e 21 AP GiE4% (Thermo Fisher A&, 3£
), UH-5300 ZEL4MA] WA et fETt (HARH LA
H]), Rotavapor R210 B jigf% 75 X (BUCHI A H],
Wi, ME204 BJj5r 2 —HF 08 R (MET-
TLER TOLEDO A#], Hit), ZF-1 B =H%4%
B A (VL 75 HoAR DUHA S 113 A PR A 7)), DZF-6090
RN L THRAE (R BEIR S ). Bk
N SPOLAR Ci5(250 mm X 10 mm, 5 um, SHISEIDO
nHAl, HAD, SephadexTM LH-20 (GE Amersham
Biosciences A F], Hi#), ODS (40~63 um, Merck

AN, MEED, AR (200~300 H) i
JRE R GFase FER TGRS AT Bl e L) 4
o IREUE BT A, AR LR LBE.
O WG N P B R I A IR A =] AR,
BN HTaE. AKONRBLEK . e (iR h T AE A
R ER AT, $85 P111513), B-D-Hi % Hibs
i (RHAWN A#], 585 R010680), L-f-Btaig
Hig IR (MACKLIN A #], 75 L804704), 4%
H 2 AR R BREE (MACKLIN A#, &%
BD146365).

KE HOC2 O UL4if, WHE AR .
P51 S A Fr (VASOREL) W E e 4E M (R il
HAMRAR (HZHEF H20055465, 7=t
2021303). DMEM 7= B 55 72 % (Gibeo, #t5
6124093 ), DMEM ¥ #5 7 % (Gibco, #t5
2961005), fA4-1iE (FBS) (BI, #it5 2126181),
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H A 2. Gibco #H & (WL, P/S, L5 227766),
Gibco 0.25%JAE (L5 2522743), —FE K
(DMSO) (Sigma A, b5 D1435), CCKS8 £l
W& CRCEWMARAR, #tS MA0218-Mar-
12]), Thermo % ALIRAMMIKEF4H (k5 Forma
Series 3), Thermo #% L{ES (#L'5 51900900),
Thermo &0oHL (5 X1R), Leica Yo Wik (it
5 ICCSOHD), fg#ri (BIO-TEK 27, #it%5
SpectraMax iD3), SANYO KR IKFE (—80 C,
fIt'5 MDF-U33V), 4 ‘C346 %= UK (Thermo A ],
L5 TSX50058V).

LAEZIM T 2022 4 8 AR A EBr RS,
H b5 R 25 7 B B MG R 5 8 N A RHE Y AL
1€ C. tinctorius L. THRAE, FEidrA (CT202208)
AETBCT b 5 B8 245 K22 b 5t A B 245 00F F B v 24 80
AT 6
2 FkE
21 REEDE

AL THEAE 50.0 kg, N 10 558 95% LR
M 1h, BERIREC 2 ¥k, R 2h, g, &9
Ve . Z3VEFEA 8 fEER/KIRE 2 I, BK 1.5h. &
FEEFRFK SR UENR, IR 4E 515 2R 463 55 L,
B0 IR AIYTE . AKERALE T D101 KFLAY
B, AKX 10%. 30%. 50%. 95% LM%
VEAS B S VeI . 95% L EE R FEAL (147.5 g)
AT RER AT i 53 59, LA ik -T R 2 I ok B2 e it
(5:1=0: 1), B TLC MRAFMFER 4, 15
3| 6 MR (Fr. A~F). Fr. E (131.67 g) £ ODS
SRR, DLFFEE-K (25 @ 75—100 & 0) BAEET:
Jit, 3% Fr. E1~22. Fr. E13 (12.8 g) & C8 ¥t
P, DL EE- KBS EEVEL (29 ¢ 71—100 : 0) 753 Fr.
El3a~j. Fr.E13d (1.8 g) 4 Sephadex LH-20 #%
i, DL EEVE /53] Fr. E13d1~4. Fr. E13d2 (604.5
mg) ZRERFE I, DL - B R R PR
(60 : 1—0 : 1)73% Fr. E13d2a~g. Fr. E13d2b(40.3
mg) £:1il] % HPLC LAHEE-0.04% R /K (53 :
A7) AT AR R A 1(21.6 mg, ir=28.6 min).
Fr. E13d3 (974.0 mg) % Sephadex LH-20 3 A},
DL G 49 21 Fr. E13d3a~b. Fr. E13d3b (827.9
mg) 4 Sephadex LH-20 A i, DIFFEE-/K (71 3)
Vel 3% Fr. E13d3b1~6. Fr. E13d3bl (17.1 mg)
22 2Pl % 8 HPLC LA ZJIE-0.04% R /K (32 1 68)
iR AY) 3(8.39 mg, rr=55.0min). Fr. E13e

(2.51 g) % Sephadex LH-20 #: 3%, DL EESEHAS
F| Fr. E13e1~E13e5. Fr. E13e2 (1.58 g) 4 Sephadex
LH-20 f:i, DLHEE-/K (7 03) PSS Fr
E13e2a~f. Fr. E13e2c (79.7 mg) £} 4¢ % HPLC
DL EE-0.04% R /K (56 @ 44) Ak B ELEY) 4
(18.3 mg, tr=29.9 min) . Fr. E17(5.22 g)%4 Sephadex
LH-20 A, DA-SRRe-FEE (11 9) Helhifs 2
Fr. E17a~b. Fr. E17a (105.1 mg) 2247 HPLC
DL E-0.04% R /K (53 @ 47) Aifb B E3LEY) 2
(13.4 mg, ®~=45.9 min).
22 HWEMMERKERENEE

&Y 1A 2 R K 2 IR SCHR IR TE 1 7 V5
179, A HEALEY 1 (1.48 mg) A2 (1.36 mg)
% 3 mL 2 mol/L HZRMRVETR, 80 C/KIIM#H 4
ho ZKETE G RHR AT T IRAC B, 4351 L 218
LA IATZER . F/KZ TSN 1 mL MERE |
1 mg L- PR IR FEE E IR EL, HHTE 60 "CrKIB Ik
1.5h, ARSERRBAERFIA 0.02 mL 4B F R K
PR R ERES, 4RE(E 60 C/KIININ 1.5h, 1525
AT KFH ACQUITY®HSS T3 (100 mm X
2.1mm, 1.8um) BT LC-Qtof-MS 7341, FH Z -
0.1% FF R /KBS Ve (0~20 min, 5%~95% B),
KR 30 °C, AFAE 0.2 mL/min, HEFEE 1 uL.
LB K F= D E B A T AW (e=8.1 min, m/z
447.126 0 [M+H]") FARAESPEATAEY (r=38.1
min, m/z447.124 8 [M+H]") 1% B i [a) A0 5 1% 4
W, HEASY 1A 2 Ry DA E R
23 kEWM1F2HETFRFEIHE

AP 1 PC-NMR 115 F BSR40 4T
NMR iH5 ., B R %2 5 Ai InBURT DP4 " 34T 4
APIR. WS 2, B/eFIH Chem 3D LA 1
TR E R/ DRIV SR, T SYBYL2.0
AL S VAT LA 548 2 . M H Gaussian 6.0
AR B2z R PR IR (density functional theory,
DFT) 7KV N R % FE 72 iR B3LYP/6-31G 5F %5 5
HHATE MR, THE 1PC NMR IR GIAO J5ik,
HE— 5 R H % E iz B B3LYP/6-31G + (d,p) #5 Iic
CPCM H BV IR A4 1 IR S5 2 DY F
fiklt (tetramethylsilane, TMS) Bfili#H H0AT 11515
BURIELEI ARG, K DP4 J7 ik A Sz
PERE LR RO R L AT REE S L, AT E
BRI AL 00,

XHLEY) 1A 2 T3 ECD SEURTEAS FH % %
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12 R B3LYP/6-31G X} S Rt AT ettt fs, it —
5% F TD-DFT /73 T B3LYP/6-31G+d FE4HiHE &
A ECD B /i SpecDis A4 itk 540 1
A2 HENHHIER ECD B, RS2 S ER
TRFFE REE T IR ST YR ZE 2 ReE AL )
A ERGHEERE, FR S50 1R 2 e EE
BHTHE LA L A 1 AN 2 [l g AL,
24 HUEMENE

K FH SR RIZF/ 2 4 (OGD/R) #5173 1) HOC2 40
U200 A5 4 56t 43 5 43 28] 1 s T BLAAR Ak A B AT 0
UL AR B it 1 i o BT 04 K391 1K) HOC2 4,
] £ CAH BRI, TR IR FE A 5X 104 AN /mL 22
FiT 96 FLER [, B T4ifulz7=48 (37 C. 5% COy)
HHRESE 24 ho K5 IR ZH R 15 97 3 5 40 o N 25 I35
DMEM (=i b5 7 3 4k 2L E T A 5248 v, Hoar
5 2H T Dy B 25 R i 5 Ath R BURE EF AARAE S
DMEM Joffl 557755, #4240 M F03E MmN PRSI ik

ARPEMRTE 8 he A XEIEFRE, Hik DMEM
M R RS 2510 DMEM AR R, HiEE
MBS FRFE (37 'C. 5% COp) HEH 12h, H4H
WHE 3 ANEFL. i CCK-8 & HOC2 4 i i 77
R, &I 100 uL CCK-8 ¥, T 37 CHigF
FAH BT E 2 he EHBFARYAE 450 nm W& KOG
FE (A AEFTHEHMAETEE

AT R = (A s — A 2)/(A sm— A 1)
3 £R
3.1 HHEE

& 1: AR K . [0l —9.56(c 1.21, MeOH).
UV A (am): 204, HR-ESIMS mi/z 421.220 1 [M+
Nal® GHEAE N 421.219 1, WA 1 09T
AN CaH3407, AFEA 5. LM R R 1%L
EMHARE (3556 cm™) FIXEE (1629 cm™)
SR . LA 1 TH-NMR % (8 1) B
=3 2 WIRHIEEIE S [0n5.28 (1H, m, H-3), 4.81(1H,

F1 k&4 1F12 89 'H-F1 BC-NMR (3% (400/100 MHz)
Table 1 'H- and '*C-NMR data of compounds 1 and 2 (400/100 MHz)

/A L 2
OH Jc OH Jc

1 2.28 (1H, overlapped) 47.3 1.53 (1H, m) 51.9
2 2.28 (1H, overlapped, H-a), 1.97 (1H, m, H-b) 26.8 2.19 (1H, m, H-a), 1.95 (1H, m, H-b) 295
3 5.28 (1H, m) 123.3 5.77 (1H,t,J=8.0 H2) 130.7
4 138.3 136.5
5 4.35 (1H,t,J=7.2 Hz) 67.6 5.10 (1H, dd, J=12.0,5.4 Hz) 4.7
6 1.62 (2H, overlapped) 36.6 1.55 (1H, overlapped), 1.82 (1H, m) 325
7 2.23 (1H, m), 1.62 (1H, overlapped, J = 5.0 Hz) 32.0 2.19 (1H, m), 1.90 (1H, m) 33.2
8 153.1 156.1
9 2.34 (1H, m) 421 2.87 (1H, m) 435
10 1.84 (1H,t,J=10.2 Hz), 1.40 (1H,dd,J=10.2,7.4 Hz)  31.8 1.97 (1H, overlapped), 1.55 (1H, overlapped) 40.7
11 37.2 34.1
12 1.57 (3H, s) 173 1.65(3H,s) 16.0
13 4.81 (1H, brs, H-a), 4.83 (1H, brs, H-b) 109.9 4.74 (1H, brs, H-a), 4.50 (1H, brs, H-b) 110.2
14 3.55 (1H, d, J = 9.8 Hz, H-a), 3.14 (1H, overlapped H-b) 77.2 0.98 (3H,s) 30.4
15 1.00 (3H, s) 17.8 1.06 (3H,s) 231
1 4.10 (1H,d,J=7.8Hz) 1034 4.12 (1H,d,J=7.8 Hz) 100.8
2 2.97 (1H,t, J=7.8 Hz) 73.5 3.21 (1H, overlapped) 75.0
3 3.14 (1H, overlapped) 76.9 3.18 (1H, overlapped) 77.9
4' 3.05 (1H, overlapped) 70.1 3.33 (1H, overlapped) 71.8
5 3.05 (1H, overlapped) 76.9 3.33 (1H, overlapped) 78.2
6' 3.65 (1H, brd, J = 11.6 Hz, H-a) 61.1 3.87(1H,dd,J=120, 2.2 Hz, H-a) 62.7

3.44 (1H, dd, J = 11.6, 5.2 Hz, H-b)

3.70 (1H, dd, J =12.0, 6.0 Hz, H-b)

DMSO-dg TR, *Methanol-d, IR .

ameasured in DMSO-ds, "measured in Methanol-dj,
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brs, H-13a) £ 4.83 (1H, brs, H-13b)], 1 MEZEXH
HEAES [on4.35 (1H, t,J=7.2 Hz, H-5)], 1 i
AW HFREES [0u3.55 (1H, d, J= 9.8 Hz, H-14a),
3.14 (1H, overlapped, H-14b)], 2 MHIEEAES [on
1.57 (3H, s, H3-12), 1.00 (3H, s, H3-15)], L% 1 207
HHERIEASE S [on 4.10 (1H, d, J = 7.8 Hz, H-1"),
3.65 (1H, brd, J = 11.6 Hz, H-6a’), 3.44 (1H, dd, J =
11.6, 5.2 Hz, H-6b"), 3.14 (1H, overlapped, H-3"), 3.05
(2H, overlapped, H-4', 5", 2.97 (1H, t, J = 8.4 Hz, H-
2. B HTZALAY 1 () BC-NMR F1 HSQC i
RINZEAE 21 MRES, B 4 MERRES
(0c 153.1,138.3, 123.3,109.9), 1 PMEEIKHF IS
5 (0c67.6), | MERWHIERES (5c77.2), 21
HEERES (Oc 17.8, 17.3)A K 1 4% % B ik 3 b
=5 (0c103.4,77.0,76.9,73.5,70.1,61.1). il 540
& (9-(3Z,1R,55,85,9S,11R)-5,8-epoxycaryophyll-
3-en-14-0-B-D-glucopyranoside ] NMR 4 3H17 1
AHEERT, KRIHHAEZ AN KREES LR —8, X
FOAMAT AT BE A AR R 1) BEAZ S5 R 02T RRAE DL
AIHEWTZAL SN T R E Y. RTTEY)
1807 THRREES, 27 1 R T
=5 [on 4.81 (1H, brs, H-13a) A1 4.83 (1H, brs, H-
13b)], FEBEE C-5(0c 67.6, Adc —14.4) LA FE )
HE), C-8 (6c 109.9, Ade +22.6) Fl C-13 (dc
156.1, Adc+129.4) W2 IR 8), XKH
C-5 5 C-8 ZIMEMAEMASG, C-85 C-13 M |
1 X RUEE, 1 C-5 MPNERIERUR. 7 HMBC M52
F|T H-1 5 C-3/C-8, H-5 5 C-3/C-7, Hx-12 5 C-3/C-
5,Hx-13 5 C-7/C9, H-10 5 C-1/C-8,H3-15 5 C-1/C-
10/C-11/C-14 Z [ A - AR A S 5 (B 2), RN
£ "H-'H COSY {2 % Ho-10/H-9/H-1/H,-2/H-3/Hs-
12, H-5/H2-6/Ho-7 [AIIAHSAE 5 (B 2) RSk [
IRHEWT. T H-1"5 C-14 Z [8] 1) HMBC 155 ik
THERERAI BAL T C-14 L. S5 & umdE el M
AT RS AR AT [0c 103.4; 0n 4.10 (1H, d, J=7.8
Hz)], #E WG 1 iSRS RA S R AL B Y
T UL ML T 1 PP S (B 2).

H— it NOESY 1M1 BC-NMR 15 #fiE
TAEY) 1 AN Y /E NOESY 1% 7 4 8% FI| Ha-
15 5 H-2b/H-3/H-9/H-10b, H-10a 5 H»-13/H-14a 1%
7E NOE #XA55 (B 3), #if] Hs-15, H-9 1 H-
10b A7 F [N, H-1. H-10a Al H-14a £ [F{0],
I C-1. C-9. C-11 PIAEXS MR 157,9R™, 118”5,

(k AN

2

OHOH
—\‘ HO
o/ ?g

N\ HMBC
—— 'H-'H cOSY

2 L&Y 1702 8EE HMBC, 'H-'H COSY %
Fig.2 Key HMBC and 'H-'H COSY correlations of

compounds 1 and 2

‘ -15 H-2a
\ N ¥\ NOESY

3 kA& 17502 MEE NOESY 3%
Fig. 3 Key NOESY correlations of compounds 1 and 2

1R*,95°,11R*. H1F H-1 1l H-2a L #Ai (5 5 ES,
ANREIEIE NOESY S50 KA C-5 ArRIAH T #2 AL,
BRI BC-NMR 1Bk 8 C-5 AL RIARXT A AL
B B3LYP/6-31G+(d,p) 7K T %5 V2 ol 3
i GIAO KT8 2 Fh 2 M A4 1R",5R™,98", 11R"
1R*,55%,98* 11R*ff] BC-NMR b ¥ #fl, 1531t
HAH S RIEMAE SR (RD 2508 0.995 7 Al
0.988 3, ifi DP4 MR R, L5 IR,5S,
9S" 1R IS THHAE UL AL EE N 100%, A A 2 4k
EW 1 AR 1R 58,98 11R" . i#— il it
5 ECD IS ECD i E bt (B 4) HfE HAax )
B 1R5S9S,11R. Ak, £ NOESY i i M55
H-3 5 Hs-12 /#£ NOE fHKAE 5, #EA>* M8 M)
Ko 25 LRI, (& 1 8RN (-)-(3Z,1R,55,9S,11R)-
3 4-AT-8(13)-45-5-B5-14-O-B-D-ML R H A B . 4
KBV ASEED, R A
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——Exp. for 1
- = -Calcd. for (1R,55.9S,11R)
---=Calcd. for (1S5,5R,9R,115)

20

Ag/(Lmol '-cm™)
(=)

280 300

& 4

Ag/(L mol '-em™)

Exp. for 2
_ _ _Calcd. for (1R,55.,95)
Calcd. for (1S,5R,9R)

—80
200

260 280 300
A/mm

220 240

&4 1 1 2 B9SCLE ECD #1i+E ECD EiL

Fig. 4 Experimental and calculated ECD spectra of compounds 1 and 2

&Y 2. A E. [o]y +71.4 (¢ 0.77,
MeOH) . UVAM (m): 205 . HR-ESLMS m/z
405.224 9 [M+Na]" (11518 K 405.224 8), Z545 13C-
NMR HHEHEWRTL &Y 2 40+ N CH3406, A
RIEER 5. MR Rz B H R (3363
em Dy XWEE (1624cm™) FIEHEE (1450, 1367
em D). EAEY) 2 () 'TH-NMR i (% 1) hgs)
2 AR EAE S [0u5.77(1H, t, J= 8.0 Hz, H-3), 4.74
(1H, brs, H-13a), 4.50 (1H, brs, H-13b)], 1 MESIX
HREES [on5.10(1H, dd, J= 12.0, 5.4 Hz, H-5)],
3ANFIEAIES [0u 1.65 BH, s, H:-12), 1.06 (3H, s,
H3-14),0.98 (3H, s, H3-15)], LA 1 A & M pRIE A
=5 [du4.12 (1H, d, J = 7.8 Hz, H-1), 3.87 (1H, dd,
J=12.0,2.2 Hz, H-6a’), 3.70 (1H, dd, J= 12.0, 6.0 Hz,
H-6b%, 3.33 (2H, m, H-4', 5", 3.21 (1H, m, H-2"), 3.18
(1H, m, H-3"]. EE5 &4 2 1) 13C NMR
HSQC BEn[ AL sty 21 Mk, FE 4 MG IR
=5 (0c 156.1, 136.5, 130.7, 110.2), 1 MEEIXHF
AT (6c74.7), 3 NHIEERIES (5c30.4,23.0,
16.0)LL S 1 HA GIBEIRE RIS 5 (dc 100.8, 78.2,
77.9, 75.0, 71.8, 62.7). @it {b & 2 FALEP 1 1
1D NMR ## Lot a0 — 35 H s 52 00 s FE — Bk
ARZATETFAADY 2 (1) C-14 Ab2A0TFE I B Al i3
B [6c 30.4, Adc—46.8; 61 0.98 (3H, s), Adu —2.57],
PR C-14 ) EAR A 1 W &L #F HMBC K3,
KWL H-5 5 C-1fAEEA-IOnfEHRES (B 2),
XU B AR AR IR C-5 AL, FET UL BT,
WS A 2 BIPFT s (B 2).

7t NOESY i W% £ H;-15 5 H-2a/H-9, H-
9 5 H-2a/H-5 f#1E NOE fHX(55, Ktk C-1. C-

5.C-9 HIAHXI IR 52 1R",557,98 8K 15",5R* OR" (&
3). @ HX 9 ECD 515 ECD i (K 4)
e HAEX M BN 1R,58,9S. b4k, 7F NOESY it
RN EEF] H-3 5 Hs-12 f#4F NOE FX(E5,
ENH RN 25 ERTR, A 2 B%EN
(—)-(3Z,1R,58.,98)-3-4% - F1 17 -8(13)-)fi -5-O-B-D-Mt Ml
HWEEF . 2FN 1 DI EY, i Naie
i B

B 3: F KK [als —32.5(¢ 0.08, MeOH);
HR-ESI-MS m/z: 337.161 3 [M+Na]*, 75X N
Ci6H2606. 'H-NMR (400 MHz, CD;0D) ¢: 5.60 (1H,
s, H-2), 4.28 (1H, d, J = 7.8 Hz, H-1"), 4.18 (1H, dd,
J=12.4,1.4 Hz, H-10a), 4.08 (1H, dd, J=12.4, 1.4 Hz,
H-10b), 3.88 (1H, dd, J = 12.0, 2.2 Hz, H-6'a), 3.68
(1H, dd, J = 12.0, 5.6 Hz, H-6'b), 3.36 (1H, d, J = 8.6
Hz, H-2"), 3.28 (1H, d, J = 8.6 Hz, H-3), 3.24 (1H, dt,
J=17.0,2.6 Hz, H-4"), 3.20 (1H, m, H-5"), 2.44 (1H, dt,
J = 8.6, 5.6 Hz, H-4), 2.31 (2H, d, J = 13.0 Hz, H-7),
2.26 (1H, m, H-6), 2.11 (1H, m, H-3), 1.32 (3H, s, -CH3),
121 (1H, d, J = 8.8 Hz, H-3), 0.87 (3H, s, -CH3); 3C-
NMR (100 MHz, CD;0OD) 6: 146.1 (C-2), 121.6 (C-1),
102.7 (C-1%, 78.2 (C-5%, 77.9 (C-3"), 75.1 (C-10), 72.5
(C-4"), 71.7 (C-2'), 62.8 (C-6"), 44.5 (C-3), 42.1 (C-2),
38.9 (C-5), 32.4 (C-6), 32.3 (C-4), 26.7 (C-7), 21.4 2 X
CHs). LA B3 5 0o A — 203, WS e s
Y3 N (- & ARIGIE-10-O-B-D- ML 2 o

&Y 4: AR A [a]s~15.0 (¢ 0.81, MeOH);
HR-ESI-MS m/z: 339.176 1 [M+Na]*, 7> XA
Ci16H2306. 'H-NMR (400 MHz, CD;OD) ¢: 5.39 (1H,
m, H-2), 5.13 (1H, m, H-6), 4.37 (1H, dd, J = 12.0, 6.2
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Hz, H-1b), 4.31 (1H, d, J = 8.0 Hz, H-1"), 4.26 (1H, m,
H-1a), 3.89 (1H, dd, J=12.0, 2.4 Hz, H-6"a), 3.69 (1H,
dd,J=12.0, 5.6 Hz, H-6'), 3.35~3.17 (4H, m, H-2'~
5%, 2.20~2.04 (4H, m, H-4, 5), 1.70 (6H, s, H-9, 10),
1.63 (3H, s, H-8); 3C-NMR (100 MHz, CD;OD) §:
141.8 (C-3), 132.5 (C-7), 125.1 (C-6), 121.6 (C-2),
102.7 (C-1"), 78.1 (C-3"), 78.0 (C-5"), 75.0 (C-2"), 71.7
(C-4"), 66.3 (C-1), 62.8 (C-6"), 40.7 (C-4), 27.4 (C-5),
25.9 (C-9), 17.8 (C-8), 16.4 (C-10). LA %3k 5 ik
RIE PRS0, a4 HEHEE-1-0-B-
D~k g 78] 22 B Y o
32 EYNEMNESR

F# OGD/R 51475 CoLEM AR AR RL0SY, LSRR i
FAthg B AE A BHEEXT R, PP EY 1~4 0L
T RS AE o 25 SRR W], SR AHEL, 25 pmol/L
() ER R H SE At %R 3275 T OGD/R i3 ft1 HOC2 4
HUAFIEH (19.03+1.55) %. {EAHFERE Fb&9
171453 mil$2 i 7 HOC2 40 A7 1% %(25.01 £2.01)%
Al (29.9940.37) % (F2), DL Lseigssf Ry,
A 1 A 4 BeE I 242 OGD/R #4731 HOC2
YIS 71, BA RGO SR E

#z2 L&Y 1~4 3 OGD/R Hifsky HIC2 HRETFER Y
MW (X+s,n=3)
Table 2 Effect of compounds 1—4 on cell viability of
OGD/R-induced HIC2 cells (X £ s, n =3)

L& IR /%

1 25.01+2.01

2 18.47+0.11

3 23.93+3.38

4 29.99+0.37
BB LS 19.034+1.55

4 g
AL A i R i o A oA il

Sephadex LH-20. ODS #F i Jf 25 & - il #5 2
HPLC A ZLAEHR I K AL g 95% LB it &
P i oy AT B 544k, JFiEH UV, IR, HR-
ESI-MS. NMR S5 AR L0 AL Ik 52 5l 3 134T 45 44
WHIE, aEsE 74 MeEY, HdihE 1 A
2 S E R A, WA 3 R 4 AE IR
ZLAE B o AR RIS . IRV
T 4 MEEPIXT OGD/R 47 HOC2 41 Ry 7%
P, HA b &Y 1 A 4 FTO R E O IR RS

Yo AWETCIE— IR T A2 M2 P,
NBE IR B LLAE R A%
WA R 25 B R 5 %

RBAR ALY ARAEFBAFR

SE Ik
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