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Two New Oleanane-type Triterpenoid Saponins from Aerial Part of Clinopodium chinense
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[Abstract] Objective: To study the chemical constituents of the n-butanol extract from Clinopodium chinense
(Benth.) O. Kuntze. Methods: The chemical constituents were isolated and purified by column chromatography with silica
gel, Sephadex LH-20, and ODS and semi-preparative high performance liquid chromatography (HPLC). Their structures
were identified via nuclear magnetic resonance (NMR), high-resolution electrospray ionization-mass spectrometry (HR-ESI-
MS), and chemical methods. Results: Eleven chemical constituents were isolated and purified from the n-butanol extract of
C. chinense and identified as 38, 16,23, 28-tetrahydroxy-olean-11(12), 13(18)-dien-3-O-B-D-glucopyranosyl- (1—2)-B-D-
glucopyranoside (1), 3B, 168, 23, 28-tetrahydroxy-olean-11(12), 13(18) -dien-3-O- [B -D-glucopyranosyl- (1—2)] - [B -D-
glucopyranosyl-(1—3)]-B-D-glucopyranoside (2), saikosaponin a (3), (+)-isolariciresinol (4), fraxiresinol (5), 8-hydroxy-7'-
epipinoresinol (6), deltoignan A (7), salicifoliol (8), isofraxidin (9), 4-hydroxyl-3-methoxyphenyl-1-propane-1,2-diol (10),
and blumenol A (11). Conclusion: Compounds 1 and 2 were new compounds named as clinoposaponin F and clinoposaponin
G, respectively, and compounds 4-11 were isolated from the aerial part of C. chinense for the first time.
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B AR LT AT R E AR B & e I A FR
v Fl) s MiFly-6 B g AL (B RESCAR RFF A AUES
AR H ) 5 YMC Pack ODS-A Y il 4% (o 3+
(250 mmx10 mm, 5 pm). C, JAHEREIGF H 4
YMC A ] AR 2 IR (F Sk T
J7); D101 BURFLIME R AR (RIJFR%); Sephadex
LH-20 (Hii#t Amersham Biosciences 23 ) ) o

Xf B D-NL I A A BE (415 110833-201205,
4liJ7>99. 5%, FE%E M HiRARA R A
it . OPROTE. 1IETEE. HEER O BESEE R o0 i
afi (EAEMEFERFARAR) siaika (EHE
Tedia 23 F]) 5 7K R S8 2= A5 F R AK

WM T mMNTirh 2 i, &%
R 24 R 2 22 B R R AR 25 8 N IR TE R REE 32
J& AL W) S 2% Clinopodium chinense (Benth. ) O.
Kuntze. AR (20170820) BLAF T i M BE Bl K
FB

2 REESH

KRS S T4 343 60 kg By BRI, 45 70% 21
PEUC2 W, RIS BNR T . RE K80 ,
WK A EE . LR CBEFNE T BEASHC, [ )
1920 & B FE WY 5 K 1E T B AR B K TR &
D101 K FLW B IR AE, LA 30%. 50%. 75%. 95%
CTEREE VRN, KRS RN 43 Fr. A, Fr. B, Fr.C &
Fr.D,

Fr. C & IR MG 3% (100~200 H ), DL 4 H
BE- I (100 : 0—0 : 100) BHEEVEML, 280201
Kk, GRS 161414 (Fr. C. 1~16); Fr.C.5%4
C, PR, LIHES-K (30 : 70100 : 0) A
VR, R AR, S ER oAy (Fr.
C.5.1~5.9); Fr. C.5.2%4 %K Sephadex LH-20 #+
i (HEE) Ease gl (Fr.C.5.2.1~
5.2.6), Fr. C.5.2.2 225 S 80 Ae o (HI -
K, 74:20) mEdife, SRLEW1 (5Smg, 4=
27 min) M2 (7 mg, £=32min); Fr.C.5.2.342F
il & AR 3 (I EE-K, 76 1 24) HrEdtifl,
BEMEEY 3 (6mg, £,=30min).

Fr. A2 (100~200H), L5 H bi-
HEE (100: 0—0: 100) BHEEVERL, 2082 @RI,
EIFEE 220414 (Fr. A 1~22); Fr A24C, )k
Fetad, LAEE-K (30: 70100: 0) BREEPEML, £

HWE SRR, ISR 7 4044 (Fro AL 2. 1~2.7),
Fr. A. 2. 2R RERAE AT (100~200 H), Lhfii-
TR ZME (100 : 5—100 : 50) BHEVENL, ZWE 6
BN, AR 1204 (Fro AL 2.2.1~2.2.12),
Fr. A. 2. 2. 34 Sephadex LH-20 A {6 3%  ( H s Ay 6 i
) Kb il m OB g (H EE-K, 45 0 55)
rE i, SREkE Y 1 (12 mg, 4=20 min) ;
Fr. A. 2. 2.5 % Sephadex LH-20 % {231 ( FF sty kit
) Rl m A A g (R EE-/K, 400 60) 4>
saifh, BEE5Y8 (5mg, =13 min) 19
(4 mg, #t=20min); Fr. A.2.2.8% Sephadex LH-20
FEG S CHEE R Pe ) B F il 2% o 80U AH 335
(HEE-K, 39:61) srEdifh, H2EEAEY6 (7 mg,
=30 min) ; Fr. A. 2.2.9 £ Sephadex LH-20 ¥ {2 {i%
(BRI ) R el 2 v 80 AE fa il (FREE-OK
30:70) srEsalifh, HEUESY10 (6 mg, £,=14 min);
Fr. A. 2.2. 10 4 Sephadex LH-20 #1: {a 3% ( H ¥ Ry 1%
JBRR) Bt il a% mn SOORE B (FREE-7K, 421 58)
mEaitk, 5RkEY4 (9mg, t,=18min), 7 (5 mg,
t,=22min) fI5 (7 mg, #=43 min),

3 BRUKBAMEREEEE

W s 8B 594 1 mg T =H/OR-K
(2:1) 1 mLiEM, 95 C/KBMIG2h, BHEE
R, B AW mLZER 3R, K2R T
WRIGIEZR, FREZWIMATK LGEELRR X =R
2. WZEERI (& - -k, 8:5: 1,
T2, i SR RS RS (RO XTH, B
FE K ARAS B A BRI S . I JC/K IERE 2 mL % A K )2
e, PRI LB B2 W R SR Rk 1.5 mg, %%
B, 60 TN 1 he BHEZEME, FIMA =HIHH
ke SR RElE (1:2) 0.5mL, %Ef, 60 Chi
30 min, HUCEMEGT IR S D-ME R 2 1 mg, A
L2V i P EE SRR ER 1. 5 mg. JO/KEIE2 mL, &
fif, #E, 60 T 1 he 0 =H H & be- /S H
FETREME (1:2) 0.5mL, E, 60 CTHIFA30 min,
FEF B (4°C, 10 min, 3000 rmin ', B5.02E4R
K5 cem), HCEJEHAT A AT

MG . Agilent 6890 B A (015 R 4t
FID; HP-5 B4 4 (30 mx0.25 mm, 0.25 pm);
R A 150 'C (2 min) 3 FEFFHE (5 C ~min ' 5
210 'C); #HAAN,, WK 1 mL-min '; JEFEEN
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3.0 pL; HEEE CTIE B 4 250 °C 5 K &% 05 N
250 ‘C; Ayt R 1 2 50, D-MH W 4G4 X B8 i 437 A
Y, 12,17, 13.83 min; fL&W 100 1, 0 12. 14,
13. 76 min; fb& 2194, 12. 16, 13. 81 min.

4 HZEHEE

EWL: AR ERmA, S THE; HR-
ESI-MS m/z: 819.4509 [M+Na]" (F&E 4 819.4507),
HEWriZ AL &5y 73N C H,0,,, ANEAE N9, 2
b (UV) ik (@) B/R7E 243, 251, 259 nm
AA R, Z04 (IR) el (RABEIE R
INEAEFESE (3291 em ') FDUEE (1621 em ') H
iz

AR ERE (H-NMR) HliR, A6 H
K0k s, 0.84, 0.85, 0.92. 0.94. 1.05. 1.09;
2N LI IR 5 5 8, 5. 65 (1H, d, J=10. 8 Hz) #il
6.51 (1H, dd, J=10. 8, 3. 0 Hz); 2 %3 4 10 7 B A5
38,3.78 (1H, d, J=10. 8 Hz), 4. 45 (1H, d,J=10. 8 Hz)
14,20 (2H, m); 2N IERRH T T155 6, 4. 22
(1H, m) F14. 22 (1H, m), 7EARALIREE ("C-NMR)
Ha] DO 42 e f5 5, Hih 124058 BRI
2 IRIEBRAS 5 6. 104. 4. 106.5; 2D HE IR
A5 56.63.0, 63.1; 8MERIMK TGS
8.71.6~84.6). WA, & 61HIMRAE TS, 13. 4.
17.4, 19.2, 22.4, 25.2, 32.7; 2R H EKRGE
58, 65. 1 (C-23) Fl 64.4 (C-28); 24~ 3% 4 Ik P A
WfE5 6. 82.7 (C-3) M 77.0 (C-16); 4 MHik(E %
8. 126.1 (C-11). 127.5 (C-12). 136.8 (C-13).
133.7 (C-18). LAk L %udi 5 SCHR 8] KEE K 21T E

(clinoposaponin E) AU CEE A —F, PiEHEA
ARRI T JCEE e, B SFIOR BE-11(12),13(18)- 47 7l
oy L

G 1B e gt G 9 A KEFRER 43l
hC-3, C4, C-5, C-8, C9, C-10, C-14, C-16
MIC-17. fEROESY i, H3 5 H-54%, H95
H-5. H-27H#15¢, H-27 5H-1641%, FRCHiEH-3
JakgRl, MH-5, H-9, H-16, H-24 flH-27¥ M «
MR, H-25 5 H-24. H-26 15 H 5 H-27 TCHH &,
H-27 5 H-28 LA &, AT LLAf % H-24, H-25. H-26
FIH-28 MBI, FHAk, C23 [ FEG ik, C-241h
i, AR 23-CH,OH Jy a ¥ 81, 24-CH, Ky
BAHRI H-28 5 H-22 e FEAHSE, AIAIC-17 (&R
I (K 2~3) . i & HMBC Fil HSQC A
C-16 WAL= R M 77. 0, ER 14 F%L, C-16/91k
A0 5 C-a-OH M Lb M R 7 67 B2, 47K C-16-
OH J BT . 4B W 1 v 9 AN X FRfitk 114 44 78 5 XL
SRR E AN AR A B — 2, DL O T DUR
A9 1 JC o 3B,168,23,28- DU F2 3k - 57 U ot -
11(12),13(18)- 7 =il 'Y o

H-NMR i o 5 7R A 2 A H A 3 2 715 5 6,
5.13 (1H, d, J=7. 8 Hz), 5. 41 (1H, d, J=7. 8 Hz),
P AR A H RO LA A TR S gAY GE
Ik TR 7K i RASRE 8 3 AG I 2 S W5 2 Sk D= 2 b L
TEHMBC g%, §,5.13 (H-1") 56.82.7 (C-3) A it
TR, 6,5.41 (H-1") 56, 84.6 (C-2") HiL A
K, HC3mb B m i 26, 82.7, Hit
A 2 AL LB (1-2) M, H 51T
3B-FEHE A

E2 #&®w1F289EZ= H-"H COSY #1 HMBC #8%

+ 1450 -



20224E8 H 24 s

FEBCHZS Mod Chin Med

Aug. 2022 Vol.24 No.8

E3 &YW 1IMEEROESYHX

gi bk, AW LR E S 38,16B,23,28- 10 5%
- AE-11(12),13(18)- M5 -3-0-B-D- N Wi 4 %4
BHEE-(12)-B-D-NL I #5205 1, 28 SciFinder £ 1) 4
L EY, s MREESE R F.

fbEW2: AGIERM A, 2 THE; HR-
ESI-MS m/z: 981.503 9 [M+Na]* (BRI 4 981. 503 5),
HeWriz b &9 5 F 208 CH,0,, ANEHE N 10,
UV (BIEE) S R7E242, 252, 260 nm AN R
W, IRYEHE RALERER) s Efefise (3411 em)

FIRERE (1596 cm ') B fEM]

SIHTACE 1 2 RN 1 ARG IR I i B R AT
shikgAael, BAaMHE M, BheE2 ka9
27 VAR B o A R KA R ASOR o A
A HE AL AW 1R Y 3 AN B 3R Y N D- A R
£ H-NMR (1) o8R8 34K 05 3 1 8, 5. 05
(1H, d, J=7. 8 Hz), 5. 74 (1H, d, J=7. 8 Hz), 5. 34 (1H,
d, J=7. 8 Hz), Hi HSQC i a] | Wyt H 43 5% By 3 4
WL 1 3 LR 5 5 8. 104.6 (C-17), 104.3 (C-17),
105. 1 (C-1"), 454 HARG 5 5] 7 3 A 350 B-
D-H &R . i C-3 5 H-1"4 HMBC M6 )2 C-3 /Y
A B AR DL S 22 6, 83,0, ] 1 147 2 A ik
5 3-8-OH i ; H-1'5H-2" 4 COSY #%, C-
2' 5 H-1"H HMBC AH3¢, W] HI%E 2 MW L% H7E C-
2'-OH I; H-2' 5 H-3"4 COSY #15&, C-3'/C-3"5
H-1"4 HMBC A, #7253/ HAFE C-37-OH
|, it 'H-"H-COSY . HSQC. HMBC FINOESY X
ZACE WA S 55T TIHE, W&k 1L,

*1 & 1F1289 ' H-NMR F1 "C-NMR #{#E (600/150 MHz, H{IE-d,)

. a1 592
s
8, 5 8, 8¢
1 0.95 (m), 1.72 (brd, J=13.2 Hz) 38.6 0.94 (m), 1.70 (m) 38.6
2 2.03 (m), 2.34 (dd, J=13.2, 3.6 Hz) 26.3 1.97 (dd, J=13.2, 3.6 Hz), 2.28 (dd, J=13.2, 3.6 Hz) 26.4
3 422 (m) 82.7 423 (m) 83.0
4 44.1 442
5 1.61 (d, J=5.4 Hz) 48.2 1.62 (m) 479
6 1.40 (m), 1.80 (m) 18.7 1.40 (m), 1.80 (m) 18.6
7 1.30 (m), 1.40 (m) 3238 1.30 (m), 1.40 (m) 327
8 40.8 40.8
9 2.01 (brs) 54.8 2.01 (brs) 54.8
10 36.8 36.8
11 6.51 (dd, J=10.8, 3.0 Hz) 126.1 6.49 (dd, J=10.8, 3.0 Hz) 126.1
12 5.65 (d, /=10.8 Hz) 1275 5.62 (d, J=10.8 Hz) 1275
13 136.8 136.8
14 44.6 44.6
15 1.54 (dd, J=12.4, 4.2 Hz), 2.20 (m) 353 1.53 (dd, J=12.6, 4.2 Hz), 2.18 (brt, J=12.6 Hz) 353
16 422 (m) 77.0 421 (m) 77.0
17 448 44.8
18 133.7 133.7
19 1.80 (m), 2.46 (d, J=14.4 Hz) 38.8 1.80 (m), 2.47 (d, J=14.4 Hz) 38.8
20 33.0 33.0
21 1.32 (m), 1.72 (m) 355 1.30 (m), 1.70 (m) 355
22 1.58 (td, J=13.2, 3.6 Hz), 2.96 (brd, J=13.2 Hz) 30.3 1.58 (td, J=13.2, 3.6 Hz), 2.96 (brd, J=13.2 Hz) 30.3
23 3.78 (d, J/=10.8 Hz), 4.45 (d, /=10.8 Hz) 65.1 3.72 (d, J=10.8 Hz), 4.42 (d, /=10.8 Hz) 64.7
24 1.09 (s) 13.4 1.05 (s) 13.3
25 0.92 (s) 19.2 0.88 (s) 19.1
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k1
Wl L& &2
3, 3. 3, 5.
26 0.84 (s) 17.4 0.81 (s) 17.4
27 1.05 (s) 224 1.05 (s) 22.4
28 4.20 (m), 4.20 (m) 64.4 4.19 (d, J=10.8 Hz), 4.19 (d, /=10.8 Hz) 64.4
29 0.85 (s) 252 0.84 (s) 252
30 0.94 (s) 327 0.94 (s) 327
1" 5.13 (d, J=7.8 Hz) 104.4 5.05 (d, J/=7.8 Hz) 104.6
2! 4.22 (m) 84.6 4.36 (m) 79.9
3 4.22 (m) 78.8 4.05 (m) 89.2
4 4.19 (m) 71.6 4.05 (m) 70.2
5! 3.82 (m) 78.5 3.67 (m) 78.2
6 4.49 (dd, J=10.8, 5.4 Hz), 4.53 (m) 63.0 4.26 (dd, J=10.8, 5.4 Hz), 4.55 (dd, J=10.8, 2.4 Hz) 62.7
1” 5.41 (d, 7.8 Hz) 106.5 5.74 (d, J=7.8 Hz) 104.3
2" 4.15 (brt, J=9.0 Hz) 77.4 4.15 (m) 76.8
3” 4.24 (brt, J/=9.0 Hz) 78.6 4.30 (brt, /=9.0 Hz) 79.1
4" 4.34 (m) 71.8 4.22 (m) 72.7
5" 3.95 (dt, J=9.6, 3.3 Hz) 78.9 3.87 (m) 78.3
6" 4.35 (m), 4.53 (m) 63.1 4.36 (dd, J=10.8, 5.4 Hz), 4.49 (dd, J/=10.8, 2.4 Hz) 63.6
1 5.34 (d, J=7.8 Hz) 105.1
2" 4.05 (m) 75.8
3" 4.24 (m) 79.1
4" 4.17 (m) 72.0
5" 4.05 (m) 79.1
6" 4.26 (dd, J=10.8, 5.4 Hz), 4.42 (dd, J=10.8, 2.4 Hz) 62.8

i LTk, B2 1 R 38,168,23,28- 10 FF
H U B -11(12),13(18)- M5 -3-0-[B-D- . Wi 45 7
B -(1—2)]- [B-D-PH W 3 28 W - (1—3) ]-B-D- L e 7
LT, 2 SciFinder £ W HIL G, 4 %R
FEH G,

G 3: EETELKHA; 'H-NMR (600 MHz,
pyridine-d;) 6: 0. 87 (3H, s, H-30), 0. 91 (3H, s, H-29),
0.91 (3H, s, H-24), 0. 97 (3H, s, H-25), 1. 09 (3H, s, H-
27), 1.39 (3H, s, H-26), 1. 42 (3H, d, J=6. 6 Hz, H-6"),
4.98 (1H, d, J=7. 8 Hz, H-1"), 5. 36 (1H, d, J=7. 8 Hz,
H-1"), 5.99 (1H, brd, J=10. 8 Hz, H-12), 5. 65 (1H, dd,
J=10.8, 2.4 Hz, H-11); “C-NMR (150 MHz, CD,0D)
8: 38.4 (C-1), 25.9 (C-2), 81.3 (C-3), 43.5 (C-4),
47.0 (C-5), 17.3 (C-6), 31.4 (C-7), 41.9 (C-8), 52.8
(C-9), 36. 0 (C-10), 132.0 (C-11), 130.9 (C-12), 83.7
(C-13), 45.4 (C-14), 35.9 (C-15), 63.8 (C-16), 46. 8
(C-17), 51.9 (C-18), 37.4 (C-19), 31.3 (C-20), 34. 4
(C-21), 25.5 (C-22), 63.6 (C-23), 12.8 (C-24), 18.5
(C-25), 19.8 (C-26), 20. 6 (C-27), 72.8 (C-28), 33.4
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(C-29), 23. 6 (C-30), 105.8 (C-1"), 71.6 (C-2"), 85.0
(C-3"),71.9 (C-4"), 70. 8 (C-5"), 17.0 (C-6"), 106. 6
(C-1"), 75.6 (C-2"), 78.6 (C-3"), 72.3 (C-4"), 78.2
(C-1"), 62.5 (C-6"), VA L i Bcdi 55 SClk e 8 /) %k
PIEA M, B EA Y 3 A B AT a.
EW4: FETERKHA; 'H-NMR (600 MHz,
CD,0D) &: 6. 73 (1H, d, J=7. 8 Hz, H-5"), 6. 67 (1H, d,
J=1.8 Hz, H-2"), 6. 65 (1H, s, H-2), 6. 61 (1H, dd, J=
7.8,1.9 Hz, H-6"), 6. 17 (1H, s, H-5), 3. 80 (3H, s, H-
8'), 3.77 (3H, s, 3-OCH,), 3.68 (3H, m, H-9b, 9a,
9’a), 3.80 (1H, m, H-8"), 3. 39 (1H, m, H-9'b), 2. 77
(2H, m, H-7), 2. 00 (1H, m, H-8), 1. 76 (2H, m, H-7');
“C-NMR (150 MHz, CD,0OD) &: 129.1 (C-1), 113.8
(C-2), 149.2 (C-3), 146.1 (C-4), 117.5 (C-5), 134.3
(C-6), 33.8 (C-7), 40.0 (C-8), 66.0 (C-9), 138.8 (C-
1), 112.4 (C-2"), 147. 4 (C-3"), 145. 4 (C-4"), 116. 1
(C-5"), 123.4 (C-6"), 48.2 (C-7"), 48.1 (C-8"), 62.2
(C-9"), 56. 4 (3-OCH,), 56. 5 (3'-OCH,). DA I I iE%k
it 5 SCHRIRGE B A B, eG4l
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SRR .

k&5 A HIkY ; H-NMR (600 MHz,
CD,0D) &: 7.05 (1H, d, J=1. 8 Hz, H-2"), 6.87 (1H,
dd, J=7.8, 1.8 Hz, H-6"), 6. 77 (1H, d, J=7. 8 Hz, H-
5'), 6.72 (2H, s, H-2, 6), 4. 85 (1H, d, J=4. 8 Hz, H-
7'), 4.67 (1H, s, H-7), 4. 46 (1H, t, J=8. 4 Hz, H-9'a),
4.07 (1H, d, J=9.0 Hz, H-9a), 3.86 (1H, m, H-9b),
3.85 (9H, s, 3, 3’, 5-OCH,), 3.76 (1H, dd, J=9.0,
6.0 Hz, H-9'b), 3. 04 (1H, ddd, J=7.8, 6.0, 6.0 Hz,
H-8'); “C-NMR (150 MHz, CD,0OD) &: 149. 3 (C-3"),
149. 1 (C-3, 5), 147.6 (C-4"), 136. 5 (C-4), 133. 8 (C-
1'), 128.4 (C-1), 120.7 (C-6"), 116.2 (C-5"), 111.4
(C-2"), 106.3 (C-2, 6), 93. 1 (C-8), 89.6 (C-7), 87.9
(C-7"),76.2 (C-9), 72.2 (C-9"), 62. 6 (C-8"), 56.9 (3,
5-OCH,), 56.5 (3'-OCH,). LA I i K 4% 5 SCik 41
TE B A — 2, SO G S RS IR

fEE& % 6: B AAMAMRY ; 'H-NMR (600 MHz,
CD,0OD) &: 7.03 (1H, d, J=1.8 Hz, H-2), 6.94 (1H,
brs, H-2"), 6. 84 (1H, dd, J=7. 8, 1.8 Hz, H-6"), 6. 78
(3H, overlap, H-5,5',6"),5.17 (1H, d, J= 6. 4 Hz, H-
7'), 4.37 (1H, s, H-7), 4. 19 (1H, d, J=9. 0 Hz, H-9a),
3.90 (1H, d, J=9. 0 Hz, H-9'a), 3. 86 (3H, s, 3-OCH,),
3.86 (3H, s, 3'-OCH,), 3. 60 (1H, d, J=9. 0 Hz, H-9b),
3.22 (1H, t, J=9. 0 Hz, H-9'b), 3. 09 (1H, m, H-8");
BC-NMR (150 MHz, CD,0OD) &: 149.1 (C-3"), 148.8
(C-3), 147.7 (C-4), 146.9 (C-4"), 131.2 (C-1"), 129. 1
(C-1), 121. 8 (C-6), 119.4 (C-6"), 116.2 (C-5"), 115. 8
(C-5), 112.9 (C-2), 110.5 (C-2"), 91.8 (C-8), 91.0
(C-7), 82.9 (C-7"), 76.9 (C-9), 69. 3 (C-9"), 58.9 (C-
8'), 56. 6 (3-OCH,), 56. 5 (3'-OCH,), VA b i d
5 SCHRAR B A B AR — B, s e S 6 8-
FEIL-T RN

& 7. JTTEMIRY ; 'H-NMR (600 MHz,
CD,0D) 8: 6.95 (1H, s, H-6"), 6. 81 (1H, d, J=1. 8 Hz,
H-2), 6. 75 (1H, s, H-2), 6. 75 (1H, s, H-2"), 6. 72 (1H,
d, J =7.8 Hz, H-5), 6. 65 (1H, dd, J=9. 0, 1. 8 Hz, H-
6), 4.82 (1H, s, H-7"), 4. 06 (dd, J=6.4, 8.4 Hz, H-
9a), 3.85 (3H, s, 3'-OCH,), 3.84 (3H, s, 3-OCH,),
3.79 (1H, d, J=11. 4 Hz, H-9a), 3. 66 (1H, dd, J=5. 4,
8.4 Hz, H-98), 3.60 (1H, d, J=11.4 Hz, H-9b), 3. 09
(1H, dd, J=13.2, 3.0 Hz, H-7a), 2. 58 (1H, m, H-8),
2.48 (1H, t, J=12.9 Hz, H-7b); “C-NMR (150 MHz,

CD,0D) &: 133.4 (C-1), 113.5 (C-2), 149.2 (C-3),
146.9 (C-4), 115.7 (C-5), 122.4 (C-6), 35.3 (C-7),
52.1 (C-8), 72. 1 (C-9), 130.9 (C-1"), 121.7 (C-2"),
147.4 (C-3"), 116.3 (C-4"), 148.8 (C-5"), 112. 8 (C-
6'), 85.7 (C-7"), 83.4 (C-8"), 64.6 (C-9"), 56.5 (3-
OCH,), 56.5 (3'-OCH,). LA LI % K 5 SCik 4 i
MIBHE AR —8, B a Y 7k =Mt EH
AREEE A

&% 8: H@HAK; 'H-NMR (600 MHz,
CD,0D) §: 6. 96 (1H, d, J=1. 8 Hz, H-5), 6. 83 (1H, dd,
J=7.8, 1.8 Hz, H-9) , 6.77(1H, d, J=8.1 Hz, H-8),
4.66 (1H, d, J=6.6 Hz, H-3), 4.53 (1H, dd, J=9.6,
6.6 Hz, H-1a), 4.36 (1H, dd, J=9. 6, 1.8 Hz, H-1B),
4.30 (1H, t, J=8.4 Hz, H-1'a), 4. 09 (1H, dd, J=9.0,
3.0 Hz, H-1/8), 3. 86 (1H, s, 6-CH,), 3. 55 (1H, td, J=
8.4,3.0Hz, H-2"), 3. 20~3. 24 (1H, m, H-2); “C-NMR
(150 MHz, CD,0OD) &: 71.1 (C-1), 49.5 (C-2), 87.9
(C-3), 132.4 (C-4), 111.0 (C-5), 149. 4 (C-6), 147.9
(C-7), 116. 3 (C-8), 120. 4 (C-9), 72.0 (C-1'), 47.7 (C-
2", 181. 3 (C-3'), 56. 5 (6-OCH,). VA _I- Il i #4555 3¢
TR T (B S AR — 37, W e T A 8 St 2
A

&M 9: BHEETEEHMA; 'H-NMR (600 MHz,
CD,0D) &: 7. 86 (1H, d, J=9. 4 Hz, H-4), 6. 93 (1H, s,
H-5), 6.23 (1H, d, J=9.4 Hz, H-3), 3.95 (3H, s, 8-
OCH,), 3.90 (3H, s, 6-OCH,); "“C-NMR (150 MHz,
CD,0D) &: 163.7 (C-2), 147.7 (C-6), 146.8 (C-4),
146.2 (C-9), 144.9 (C-7), 136.4 (C-8), 112.9 (C-3),
112.3 (C-10), 105.2 (C-5), 61.9 (8-OCH,), 57.0 (6-
OCH,). LA b= U 3 £ 46 15 SCHlk #1998 A —
], BEEERAY I NF R EE,

L& 10 TasR A (FEE); 'H-NMR
(600 MHz, CD,0D) &: 6.82 (1H, d, J=1.5 Hz, H-6),
6.65 (1H, d, J=7.8 Hz, H-3), 6.66 (1H, dd, J=7.8,
1.8 Hz, H-4), 3. 83 (3H, s, 1-OCH,), 3. 76 (1H, m, H-
8), 3.49 (1H, dd, J=11.4, 6.6 Hz, H-9a), 3.42 (1H,
dd, J=11.4, 6.6 Hz, H-9b), 2.73 (1H, dd, J=13.2,
5.7 Hz, H-7a), 2. 59 (1H, dd, J=13. 2, 5. 7 Hz, H-7b);
BC-NMR (150 MHz, CD,0OD) &: 149.0 (C-1), 146. 1
(C-2), 116.2 (C-3), 123.1 (C-4), 131.7 (C-5), 114.2
(C-6), 40.7 (C-7), 74.9 (C-8), 66.7 (C-9), 56.5 (1-
OCH,). LA b U 3% £ 9% 5 SCHlk 4 i B8 LA —
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H, B EAA Y 10 0 4-58 56 -3-H R ORI - 1- TN
Fe-1,2- %,

&Y EETTEIEHA; 'H-NMR (600 MHz,
CD,0D) &: 1.00, 1.03 (4% 3H, s, 11, 12-CH,), 1.24
(3H, d, J=6. 5 Hz, 10-CH,), 1. 92 (3H, d, J=1. 0 Hz, 13-
CH,), 2. 15, 2.52 (% 1H, d, J = 16. 8 Hz, H-2), 4.32
(1H, m, H-9), 5. 78 (2H, m, H-7, 8), 5. 87 (1H, brs, H-
5); “C-NMR (150 MHz, CD,0OD) &: 42. 6 (C-1), 50. 9
(C-2), 201. 5 (C-3), 127. 3 (C-4), 167. 7 (C-5), 80. 2 (C-
6), 130. 3 (C-7), 137. 1 (C-8), 68. 9 (C-9), 24. 0 (C-10),
23.7 (C-11), 24.7 (C-12), 19. 8 (C-13). DL I I ik %k
P 5 SR ) B e AR — 2, ek A 1
KA AR A

ARG iz Fl 2 €535 4 AR RS 1 70% £ B
PEWCY I IE T BEAEBGR A P B A 38 11 ME B,
Hofb &1 2 AR WHRER S, tLEW
4 ~ 11N ERMNIZAEY h o258, (e 1R2h
FEUR R =i A, (kW4 ~8 WARIEREME
Y, B NEER, F 2 HAZAR L5 .

WEESEA IR Z 3y, G PR b 3220 T4 Fh i
MBS, AR R L B A Pse . bl . Bt
S ISR ot P A B S M . S AT a HOA P
L PR PUBUW . PRI SEE AR RIBR A
A Z TR N ARAE A 5 R, X R R S T
SAALRE B UG Sy MM e 2R B BRIy 1,1-
TOREE2- AN ERE (DPPH) A3, HABE
T A BRI R ™Y 2R R e H A PR
PRSI TE, IF H LA Tol #3214 4 (TLR4) /86
FEAMALEE 2 (MD-2) il Ry #0 f Bk B T R &
JRERY s A AT AEE AT AR i 8 4t 5 20 B B
EERARES, HAb e, g5 Lk,
AR FEE TR E R Z R0, TR
BB Y A A I R R T
2%,
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