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# FE:. BB WU Rehmannia glutinosa BARIIWE . ik B IEATER . Sephadex LH-20 PL A R AH HPLC 4
A TR S A R BEAT 2 i, WA RO A WA . R NHSHUR LRSI AR 2 29
MG, SSM%EEN 1, 2, 5, 6-DUE-1-FFE-2-580-4-L5E 2 (1), 5-deoxyantirrhinoside (2). 5-deoxylamiol (3). %2,
BEEF 2 HETF (4)+ HE T8 1T (5). genipin-gentiobioside (6)+ genameside C (7). 6B-hydroxy-2-oxabicyclo [4.3.0] A**-nonen-1-one
(8). FEMEH D (9). % E (10). HEH (11D, sculponiside (12). 2-phenylethyl-O-B-D-xylopyranosyl-(1—
6)-B-D-glucopyranoside (13). BEACHEF (14). 25t K1F (15). leucosceptoside A (16). FEMF KL D (17),
deacyl-martynoside (18). fEMI TR 4 FEH A, (19). FHEHIE K ABEH B, (20). 3, 4-dihydroxy-B-phenethyl-O-a-L-
rhamnopyranosyl-(1 = 3)-O-B-D-galacopyranosyl-(1 — 6)-4-O-caffeoyl-B-D-glucopyranoside (21 ). 1-(4-methy-2-furanyl)-2-(5-
methyl-5-ethenyl-2-tetrahydrofuranyl)-propan-1-one  ( 22 ) . 2-methoxy-4-methylphenyl-O-B-D-apiofuranosyl-(1 — 6)-B-D-
glucopyranoside (23). rhamnopyranosyl vanilloyl (24). syringicacid-4-O-a-L-rhamnopyranoside (25). (7R, 8S, 7'R, 8'S)-4, 9, 4/,
9'-tetrahydroxy-3, 3'-dimethoxy-7, 7'-epoxylignan 9-O-B-D-glucopyranoside (26). 1-methyl-1, 2, 3, 4-tetrahydro-B-carboline-
3-carboxylic acid (27). RHM BT (28). HH BT (29), it 290 MLAWEEE 9 DIRKEEFREE (2~10). 11 MELEE
T A1~21) F 9 ANHAER (1. 22~29) b5, Hriiba® 1 e, dardd s, (a9 2~8 Fl 24~29
N ERMZIEEY) oy B . SARIMNETERIE RIS 1. 4. 13, 15, 24, 25, 27 F1 28 Xf D-2P- LA 75 5 10 A4l
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Chemical constituents from root tubers of Rehmannia glutinosa

LIU Yan-fei, LIANG Dong, LUO Huan, HAO Zhi-you, WANG Yan, ZHANG Chun-lei, CHEN Ruo-yun,YU De-quan
State Key Laboratory of Bioactive Substances and Functions of Natural Medicines, Institute of Materia Medica, Chinese Academy
of Medical Sciences and Peking Union Medical College, Beijing 100050, China

Abstract: Objective To investigate the chemical constituents in the root tubers of Rehimannia glutinosa. Methods The compounds
were isolated from the ethanol extract in the root tubers of R. glutinosa by a combination of various chromatographic techniques
including column chromatography over silica gel, Sephadex LH-20 columns, and reversed-phase HPLC. The structures were identified
by spectroscopic analysis including MS and NMR data. Results Twenty-nine compounds were isolated and identified as 1, 2, 5,
6-tetrahydro-1-methyl-2-oxo-4-pyridineacetic acid (1), 5-deoxyantirrhinoside (2), 5-deoxylamiol (3), lamiol (4), gardoside (5),
genipin-gentiobioside (6), genameside C (7), 6p-hydroxy-2-oxabicyclo [4.3.0] A**-nonen-1-one (8), jioglutin D (9), jioglutin E (10),
martynoside (11), sculponiside (12), 2-phenylethyl-O-B-D-xylopyranosyl-(1—6)-B-D-glucopyranoside (13), acteoside (14),
salidroside (15), leucosceptoside A (16), jionoside D (17), deacyl-martynoside (18), jionoside A; (19), jionoside B; (20), 3,
4-dihydroxy-p-phenethyl-O-o-L-rhamnopyranosyl-(1—3)-O-p-D-galacopyranosyl-(1—6)-4-O-caffeoyl-p-D-glucopyranoside (21),
1-(4-methy-2-furanyl)-2-(5-methyl-5-ethenyl-2-tetrahydrofuranyl)-propan-1-one (22), 2-methoxy-4-methylphenyl-O-B-D-
apiofuranosyl-(1—6)-p-D-glucopyranoside (23), rhamnopyranosyl vanilloyl (24), syringicacid-4-O-a-L-rhamnopyranoside (25), (7R,
8S, 7'R, 8'S)-4, 9, 4', 9'-tetrahydroxy-3, 3'-dimethoxy-7, 7"-epoxylignan 9-O-f-D-glucopyranoside (26), 1-methyl-1, 2, 3, 4-tetrahydro-
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B-carboline-3-carboxylic acid (27), tachioside (28), and isotachioside (29). Conclusion Among the isolated 29 compounds, there are
9 iridoid and iridoid glycosides (2—10), 11 phenethylalcohol glycosides (11—21), and 9 other components (1 and 22—29). Compound

1 is a new compound named rehmannidine, and compounds 2—8 and 24—29 are isolated from the plants of Rehmannia Libosch. ex

Fisch. et Mey. for the first time. In the preliminary assays, compounds 1, 4, 13, 15, 24, 25, 27, and 28 exhibit the moderate

hepatoprotective activites against D-galactosamine-induced HL-7702 cell damage.

Key words: Rehmannia glutinosa Libosch; 1, 2, 5, 6-tetrahydro-1-methyl-2-ox0-4-pyridineacetic acid; rehmannidine; salidroside;

iridoid glycoside; phenethylalcohol glycoside; hepatoprotective activity

Wi Rehmannia glutinosa Libosch 2% S EHE
P PR, b3 A 7 2SR AN TR 23 DA i
P RO, RAATEIAL UG AN D)
Be BUARRRAWITTTUE WM 35 5 24027 1oy
GRS L A5 mi AR SRR, BA I
B MRS 2 P A, HEE R A
R AN W 3 HEAT T RGBT, AT HRIE
TN EAFEIR 11 A EmERG Fraiiy, JFET
T HEETIER . AR 52 M 3 AR 2 IR U Hh
B 29 ML, aEEEN 1, 2, 5, 6-DUE-1-
FH 3L 25 AR 4Nk e 418 (1, 2, 5, 6-tetrahydro-1-
methyl-2-oxo0-4-pyridineacetic acid, 1). 5-deoxyan-
tirrhinoside (2). 5-deoxylamiol (3). 2 ZBHF 2 hk
1 (lamiol, 4). #EF#i1F (gardoside, 5). genipin-
gentiobioside (6). genameside C (7). 6B-hydroxy-
2-oxabicyclo [4.3.0] A¥’-nonen-1-one (8). £EHi# %
D (jioglutin D, 9). fEHEZ E (jioglutin E, 10).
H¥E ¥ (martynoside, 11). sculponiside (12). 2-
phenylethyl-O-B-D-xylopyranosyl-(1 — 6)-p-D-gluco-
pyranoside (13), EFE/PETT (acteoside, 14). £I
sRF (salidroside, 15). leucosceptoside A (16).
fE ¥ Ok 44 D (jionoside D, 17). deacyl-
martynoside (18). fEHl ¥ 7K ZBEH A, (jionoside A,
19). MR L By (jionoside By, 20). 3, 4-
dihydroxy-B-phenethyl-O-0-L-rhamnopyranosyl-(1 — 3)-
0-B-D-galacopyranosyl-(1 — 6)-4-O-caffeoyl-B-D-
glucopyranoside (21). 1-(4-methy-2-furanyl)-2-(5-
methyl-5-ethenyl-2-tetra-hydrofuranyl)-propan-1-one
(22). 2-methoxy-4-methylphenyl-O-B-D-apiofuranosyl-
(1—6)-B-D-glucopyranoside (23). rhamnopyranosyl
vanilloyl (24 ). syringicacid-4-O-o-L-rhamnopyra-
noside(25). (7R, 8S, 7'R, 8'S)-4, 9, 4', 9'-tetrahydroxy-
3, 3'-dimethoxy-7, 7'-epoxylignan 9-O-B-D-glucopyra-
noside (26 ). Il-methyl-1, 2, 3, 4-tetrahydro-B-
carboline-3-carboxylic acid (27). % H ¥ & #

[tachioside ( isoisotachioside ) , 28]. F ¥ & 1

(isotachioside, 29). HHEL$E 9 NINIikmG & HAT
25, 11 AR OREAFZR 8 N HABB AL &9 b
a1 A EY), i, thEY 2~8
FI 24~29 NP RN KB T oy B35 S AkSh
TR IR R IS 1. 4. 13, 15, 24, 25, 27
A1 28 % D->P-FLHE 5 5 1N H40 i HL-7702 40 i
B B AR
1 {NE5HH

Bruker AV500—III. INOVA—500 1 VNS—600
WERESEIRAL; IMPACT—400 A HLIH-AR 21 Ah ol i
% (2 Nicolet 241 ); Jasco V—650 E4M360%
FETHI5E s HP1100 %41 LC/MSD Trap-SL % 5t i 4%
(CEFEZHEEAT]); Gilson 302 U RO, [l
FEEARERERR RP-15 (40~60 um), &y Merck /A7) 477,
MR OERERR GFosy MAEEIEEERR (200~300 H),
N B ) A ISR BHEEIR Sephadex LH-20
A Pharmacia A &]4E7 (180 em X 2.3 cm)o

FEMT 2011 47 3 HR B r it 8, ply e [5 B2
BE 22 Bt 25 W 0 90 B D AR B 9 3 S T b Hh B
Rehmannia glutinosa Libosch [FIHAR, FrA (S-2427)
TRAE T AR Phr A=
2 RBESE

fif b3 750 kg, YEFHEVP DI A (<5 mm), PR
T GREESS C) f38EH 5 A (120 kg), 95%
CPERTRERE 3 %, AIHAREGH, WURKRAIFRE
(9.7 kg), NALWARAK PN FR 202540 & )5
95% LBEENIAT 700 g W4EE

WA 700 g MATHERCAE (RS 22, S0 -H
(100 : 0~0 : 100D BHFEVEME, Vel L= ik
W, A IFEA AL, RIS IS 21 7 ASTE
W Fr. 1~7). Fr. 1 (2S5 VEMH 7, 200 mg)
SRR, BRI (20 0 1~2 0 D)
BEEEVERR A4 & 22 (30 mg). Fr. 3 (G-
30 01 VRSN, 8 g) & WAy B, LA
10%~60% T EEELFEBENE, 733 40 N4> Fr. 3-1~
3-40. Fr.3-7 (21 mg). Fr. 3-8 (100 mg). Fr. 3-10
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(80 mg). Fr. 3-14 (40 mg). Fr. 3-16 (50 mg) Al
Fr. 3-38 (47 mg) & ERERIEEIESE, RO
Pig-LWE-/K (28 120 1) Pefii, ik & 1 9
mg). 8 (30 mg). 9 (40 mg). 12 (16 mg). 23 (13
mg) fl 24 (17 mg). Fr. 3-35 (30 mg) £/« Al HPLC
A3 (Crg, 250 mmX 10 mm, 5 pm), L 47%
FEE R it alAl, & a2 59 11 (11 mg).
Fr. 4 CGEA05-T0FE 20 @ 1 PElEEsr, 26 @) &P Rl
I B, LL 10%~60% FEERA REVEME, 1531 31
AN Sy Fr. 4-1~4-31, Fr. 4-5 (70 mg) £ A HPLC
445 (Cig, 250 mmX 10 mm, 5 um) ik, DL
20% FRE A i sh A, & s 254 15 (41
mg). Fr.4-16 (110 mg) £ Jx A HPLC -l % il
(Cig» 250 mmX10 mm, 5 um), Lk 30% F & A
i, iR EY) 25 (30 mg). Fr. 4-17
(57 mg) & RIEERFECTES B, BR L1E- L K-
K14 220D BElAF G 13 (25 mg). Fr. 5 (5%
f7-Fl 8 1 1 YEliEEsr, 400 g) BEATHEMRAE (i 70
B, SU-HIEE (50 1~0 0 1) BREEVEIRAS3) 4 ANk
Jii &Ry Fr. 5-1~5-4, Fr. 5-1 (100 g) £ Sephadex
LH-20 Ao 3% CHEEDE ) 15 8] 5 AN Fr. 5-1-1~
5-1-5. Fr. 5-1-1 (20 g) & RIS 3, DL
5%~ 50% H AR L DR, 7338 3 A4 9) Fr. 5-1-1-1~
5-1-1-3. Fr. 5-1-1-1 (2.3 g) £ Sephadex LH-20 #1:
ol DR RELAMERAEY 2 (3 mg).
28 (7mg) 29 (5mg). Fr.5-1-1-3 (230 mg) &
SRR RAT T 7y B, BEIR LIR- L F-/K (3502
1) Vel ea4 10 (1.5 mg). Fr. 5-1-3 (2g) &
R BORH E35 53 85, A 5%~ 50% FBERG RE VEME, 15
3 18 N4y Fr. 5-1-3-1~5-1-3-18. Fr. 5-1-3-14 (30
mg) Al Fr. 5-1-3-17 (50 mg) £ Sephadex LH-20 £
ol CPEEEND R E 4k, 2R E a9 3 (3
mg) F1 4 (9 mg). 18 (9 mg) F1 26 (12 mg). Fr. 5-1-5
(10 @) &P HRBAHEAIE BT, L 5%~50% F R
JEVERE, 95 26 N4 Fr. 5-1-5-1~5-1-5-26, Fr.
5-1-5-3 (20 mg)+ Fr. 5-1-5-12 (15 mg). Fr. 5-1-5-13
(30 mg).Fr. 5-1-5-17(23 mg)#1 Fr. 5-1-5-20(30 mg)
2t Sephadex LH-20 F:(Ai (HEEPEML) J B4k,
SRR 5 6 (Tmg). 7 (7Tmg). 16 (13 mg).
17 (10 mg) 127 (10 mg). Fr.5-2 (70 g) &)k
AR 3 B, DL 5%~55% HF RERRFEYEE, 195 7
AN AY Fr. 5-2-1~5-2-7, 1 Fr. 5-2-4 (50 mg) 4
Sephadex LH-20 #1: A3l (HHEEPEMG) & & 2tz

&9 20 (11 mg). Fr. 5-3 (80 g) v A (h
WA, DL 5%~55% TR BEVENL, 152 7 AN 5
Fr. 5-3-1~5-3-7), 241 Fr. 5-3-6(40 mg)%: Sephadex
LH-20 A CFREEReil) RS2 &% 5
(15mg). Fr.6 CE5-FEE 2 0 1 Pelidsy, 120 g)
2 Sephadex LH-20 A A CHEESEN) 1521 9 AN
4y (Fr. 6-1~6-9), Fr. 6-8 (120 g) &b A (4,
B, L 10%~55% TR LU, 1531 23 A
204y (Fr. 6-8-1~6-8-23), Fr. 6-8-2 (25 mg). Fr.
6-8-13 (30 mg) Al Fr. 6-8-20 (200 mg) %4 Sephadex
LH-20 A il CREEZE & alith, 21530k
&% 14 (110 mg). 19 (15mg) F121 (6 mg).
3 KT

W& 1 AGTEEERA. [a]l —19.1 (¢ 0.16,
MeOH); HR-ESI-MS m/z: 170.081 5 [M+H]" (it4
i CgH,NOs, 170.081 2), &4 NMR #EM 4> 72X
M CgH NO3, AR 4, H IR 3 GoRF2 35 (3370
em ) MIEREE (1 693, 1 659 cm ') Wiitl& ., 'H-
NMR (500 MHz, CD;0D) &: 5.63 (1H, s, H-3), 3.37
(2H, t, J = 7.0 Hz, H-6), 2.53 (5H, s, H-7, 1-CH3),
235 (2H, td, J = 7.0, 1.0 Hz, H-5); “C-NMR (125
MHz, CD;OD) &: 176.4 (C-8), 169.2 (C-2), 158.7
(C-4), 119.0 (C-3), 40.1 (C-6), 32.6 (C-7), 32.2
(1-CH3), 28.6 (C-5). 'H-NMR &5 | MEKEAE S
5.63 (1H, s, H-3), 1 MHEA(ES 2.53 BH, s), 21
WSS S [0 2.35 (2H, td, J= 7.0, 1.0 Hz, H-5)
1337 (2H, t,J = 7.0 Hz, H-6)]; *C-NMR 4 2 M
W S5 oc 158.7, 119.0 F1 2 NMRIEHE S oc
176.4,169.2; 'H-"H COSY i, 6,2.35 5 0y 3.37
HAEXAG S, FWIA 1 RPHE R P EEAEAE . 1
HMBC % 1) %1 6y 5.63 (H-3) 5 6c 169.2 (C-2),
32.6 (C-7), 28.6 (C-5) #HK; oy 2.53 (H-7) 5 6c
176.4 (C-8), 158.7 (C-4), 119.0 (C-3), 28.6 (C-5) #fl
5 0n 2.35 (H-5) 5 6¢ 158.7 (C-4), 119.0 (C-3), 40.1
(C-6), 32.6 (C-7) MIFK; oy 3.37 (H-6) 5 dc 169.2
(C-2), 158.7 (C-4), 28.6 (C-5) #1%. £ ROESY il
o, H-7 5 H-3 #15¢, H-7 5 H-5 M6, 258 Bk
BR, Mg ammgitih 1, 2, 5, 6-PU4-1-F5-
25 AR -4-NERE 1%, AFTE Y, o
SERI WL 1o

AW 2: Al ST HEE; ESI-MS m/z:
369 [M+Na]". 'H-NMR (600 MHz, CD;OD) ¢:
6.27 (1H dd, J = 6.0, 1.8 Hz, H-3), 5.07 (1H, dd, J =
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Fig. 1 Structure and key COSY and HMBC correlation
of compound 1

6.0, 4.8 Hz, H-4), 4.99 (1H, d, J = 9.6 Hz, H-1), 4.71
(1H, d, J=7.8 Hz, H-1"), 3.86 (1H, m, H-6), 3.84 (1H,
m, H-6'a), 3.55 (1H, dd, J = 11.4, 6.6 Hz, H-6'b), 3.20
(1H, m, H-7), 3.10~3.95 (4H, m, H-2'~5"), 2.29 (1H,
dd, J=9.0, 7.2 Hz, H-9), 2.16 (1H, m, H-5), 1.46 (3H,
s, H-10); >C-NMR (150 MHz, CD;0D) 6: 95.5 (C-1),
141.7 (C-3), 104.0 (C-4), 39.4 (C-5), 80.0 (C-6), 65.6
(C-7), 63.4 (C-8), 46.4 (C-9), 18.2 (C-10), 99.7 (C-1"),
74.9 (C-2"), 78.5 (C-3'), 71.8 (C-4"), 77.9 (C-5"), 63.1
(C-6"). iR%H 5 scmkiis —5, e sy
2 °h 5-deoxyantirrhinoside .

WY 3: At E; ST HEE; ESI-MS m/z:
385 [M+Na]". 'H-NMR (500 MHz, CD;0D) §: 5.87
(1H, m, H-3), 5.31 (1H, d, J = 2.0 Hz, H-1), 4.55 (1H,
d, J = 8.0 Hz, H-1'), 3.94 (1H, m, H-6), 3.20~3.95
(m, H-2'~6'), 2.49 (1H, m, H-9), 2.47 (1H, m, H-5),
1.96 (1H, dd, J = 13.0, 6.0 Hz, H-7a), 1.73 (1H, dd,
J=13.0, 6.5 Hz, H-7b), 1.55 (3H, s, H-11), 1.25 (3H,
s, H-10); >C-NMR (125 MHz, CD;0D) 6: 93.6 (C-1),
134.9 (C-3), 113.4 (C-4), 45.1 (C-5), 75.8 (C-6), 50.4
(C-7), 78.8 (C-8), 522 (C-9), 24.5 (C-10), 16.0
(C-11), 99.3 (C-1'), 74.7 (C-2'), 78.1 (C-3"), 71.7
(C-4"), 78.0 (C-5"), 62.8 (C-6"). ik H¥ L5 ki i
— 5, MU E A 3 h 5-deoxylamiol.,

4&%@4 El’émzt: ST ESI-MS m/z:
401 [M+Na]". '"H-NMR (500 MHz, CD;0D) 6: 5.97
(1H, d, J = 2.5 Hz, H-3), 5.58 (1H, brs H-1), 4.50 (1H,
d, J = 8.0 Hz, H-1"), 3.81 (1H, m, H-6), 3.20~3.95
(6H, m, H-2'~6'), 2.43 (1H, s, H-9), 1.87 (1H, dd, J =
13.0, 6.0 Hz, H-7a), 1.73 (1H, dd, J = 13.0, 6.5 Hz,
H-7b), 1.56 (3H, s, H-11), 1.13 (3H, s, H-10);
BC.NMR (125 MHz, CD;OD) &: 92.7 (C-1), 137.1
(C-3), 115.0 (C-4), 71.7 (C-5), 73.1 (C-6), 48.0 (C-7),
76.1 (C-8), 60.3 (C-9), 24.3 (C-10), 12.2 (C-11), 98.9
(C-1), 74.7 (C-2"), 78.1 (C-3"), 71.7 (C-4"), 77.9 (C-
5), 62.8 (C-6") ¥t 5 SckiiE — 8, %

TENEY) 4 Ry 2 TR ET 2 KT
B 5: Al ST HEE; ESI-MS m/z:
397 [M+Na]". 'H-NMR (500 MHz, CD;0D) §: 7.32
(1H, d,J= 1.0 Hz, H-3), 5.42 (1H, d, J = 4.5 Hz, H-1),
5.31 (2H, brs, H-10), 4.65 (1H, d, J = 7.5 Hz, H-1"),
438 (1H, m, H-7), 3.89 (1H, dd, J = 12.0, 2.0 Hz,
H-6'a), 3.64 (1H, dd, J = 12.0, 6.0 Hz, H-6'b), 3.36
(1H, m, H-5"), 3.29 (1H, t, J = 8.5 Hz, H-3'), 3.25 (1H,
m, H-4"), 3.19 (1H, dd, J = 9.0, 8.0 Hz, H-2)), 3.14
(1H, g, J = 6.5 Hz, H-5), 2.99 (1H, m, H-9), 2.07 (1H,
m, H-6a), 1.91 (1H, m, H-6b); "*C-NMR (125 MHz,
CD;0D) d: 96.3 (C-1), 153.0 (C-3), 112.4 (C-4), 31.7
(C-5), 40.5 (C-6), 73.8 (C-7), 151.8 (C-8), 45.0 (C-9),
113.6 (C-10), 172.2 (C-11), 99.7 (C-1"), 74.6 (C-2'),
78.3 (C-3"), 71.5 (C-4"), 77.7 (C-5"), 62.7 (C-6"). ik %k
i 5 SCmkRIE — 20, MR A 5 RE T
& 6: EaE; ST HEE; ESI-MS m/z:
573 [M+Na]". "H-NMR (500 MHz, CD;0D) J: 7.45
(1H, s, H-3), 5.73 (1H, s, H-7), 5.12 (1H, d, J = 7.5
Hz, H-1), 4.71 (1H, d, J = 8.0 Hz, H-1), 4.52 (1H, d,
J = 8.0 Hz, H-1"), 3.65 (3H, s, -OCH3), 4.28 (1H, m,
H-10a), 4.13 (1H, m, H-10b), 3.01~3.43 (12H, m,
H-2'~6', 2"~6"), 3.10 (1H, m, H-5), 2.79 (1H, m,
H-6a), 2.69 (1H, t, J = 7.5 Hz, H-9), 2.08 (1H, m,
H-6b); "*C-NMR (125 MHz, CD;0D) d: 98.3 (C-1),
153.3 (C-3), 112.6 (C-4), 36.5 (C-5), 39.7 (C-6), 128.3
(C-7), 144.7 (C-8), 47.0 (C-9), 61.4 (C-10), 169.5
(C-11), 51.7 (-OCHj3), 100.0 (C-1'), 74.8 (C-2"), 77.8
(C-3"), 71.2 (C-4"), 78.0 (C-5), 69.9 (C-6'), 105.2
(C-17), 75.0 (C-2"), 78.1 (C-3"), 71.5 (C-4"), 78.0 (C-
5", 62.6 (C-6"). k¥ 5 Scikdiis 87, Wk e
W4 6 9 genipin-gentiobioside .
a7 Ak 55T HEE; ESI-MS m/z:
573 [M+Na]"; 'H-NMR (CD;0D, 600 MHz) §: 7.45
(1H, s, H-3), 5.74 (1H, s, H-7), 5.13 (1H, d, J = 7.2
Hz, H-1), 4.72 (1H, d, J = 7.8 Hz, H-1"), 4.52 (1H, d,
J=17.8 Hz, H-1"), 424 (1H, m, H-10a), 4.13 (1H, m,
H-10b), 3.65 (3H, s, -OCH3), 3.19 (1H, m, H-5),
3.10~3.85 (12H, m, H-2'~6', 2"~6"), 2.78 (1H, dd,
J=15.6, 7.8 Hz, H-6b), 2.67 (1H, d, J = 7.5 Hz, H-9),
2.04 (1H, m, H-6a); "“C-NMR (150 MHz, CD;0D) ¢:
98.3 (C-1), 153.3 (C-1), 112.6 (C-1), 36.6 (C-1), 39.7
(C-1), 128.3 (C-1), 144.7 (C-1), 47.0 (C-1), 61.4
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(C-1), 169.5 (C-1), 51.7 (-OCHj3), 99.9 (C-1), 75.0
(C-2%, 76.9 (C-3"), 78.1 (C-4"), 76.9 (C-5"), 62.6
(C-6"), 105.2 (C-1"), 74.8 (C-2"), 77.8 (C-3"), 71.5
(c 4"), 78.0 (C-5"), 62.6 (C-6"). _iA¥ 15 SCHRIR

—57, WS EA Y T genameside C.

WEY 8: Ataliifk; ST HEE; ESI-MS m/z:
191 [M+Na]". '"H-NMR (500 MHz, CD;0D) 6: 4.40
(1H, ddd, J = 11.5, 4.5, 3.0 Hz, H-3a), 4.28 (1H, ddd,
J=115,11.5,3.0 Hz, H-3b), 4.06 (1H, dt, J = 9.0, 8.0
Hz, H-6), 2.80 (1H, m, H-5), 2.59 (1H, dd, J = 17.0,
8.0 Hz, H-7a), 2.49 (1H, m, H-7b), 2.21 (1H, ddt, J =
14.0, 5.0, 3.0 Hz, H-4b), 2.14 (3H, s, H-10), 1.61 (1H,
dddd, J = 14.0, 11.5, 11.5, 4.5 Hz, H-4a); "“C-NMR
(125 MHz, CD;0D) ¢: 166.4 (C-1), 70.7 (C-3), 29.2
(C-4), 50.8 (C-5), 78.9 (C-6), 47.2 (C-7), 158.7 (C-8),
123.7 (C-9), 16.7 (C-10). Lid%dis 5 CRk#RiE—
B, Wk E LAY 8 A 6B-hydroxy-2-oxabicyclo
[4.3.0] A¥’-nonen-1-one.

A 9~23 (4 ESI-MS. 'H-NMR Fl
BC-NMR 23 i 5 ik %5 5 SCHRROE (1) 5odhs—
2, 7 "”Hﬁ/@iﬂjﬁ% DU b % BV, Hhis
F + 2-phenylethyl-O-B-D-xylopyra-
nosyl-(1—6)-p-D-glucopyranoside!'?. & 4EREH,
41 5 R leucosceptoside AU, Bz kb 4 2 B
D'"), deacyl-martynoside!" ", fEH# 4 2,5 A,
FEH A 2l By, 3, 4-dihydroxy-B-phenethyl-O-
a-L-rhamnopyranosyl-(1—3)-O-B-D-galacopyranosyl-
(1—6)-4-O-caffeoyl-p-D-glucopyranoside' . 1-(4-
methy-2-furanyl)-2-(5-methyl-5-ethenyl-2-tetrahydro-
furanyl)-propan-1-one'"!, 2-methoxy-4-methylphenyl-

. sculponiside!"

O-B-D-apiofuranosyl-(1—6)-p-D-glucopyranoside!'!
WA 24: AR R 55T I ESI-MS m/z:
337 [M+H]". 'H-NMR (500 MHz, CD;0D) §: 7.59
(1H, d, J = 2.0 Hz, H-2), 7.56 (1H, dd, J = 8.0, 2.0 Hz,
H-6), 7.18 (1H, d, J = 8.0 Hz, H-2), 5.48 (1H, d, J =
1.5 Hz, H-1"), 4.07 (1H, dd, J = 3.0, 2.0 Hz, H-2"),
3.89 (1H, dd, J = 9.5, 3.5 Hz, H-3"), 3.46 (1H, t, J =
9.5 Hz, H-4"), 3.68 (1H, m, H-5"), 1.20 3H, d, J = 6.5
Hz, H-6'), 3.86 (3H, s, 3-OCH3); "C-NMR (125 MHz,
CD;0D) ¢: 126.3 (C-1), 114.4 (C-2), 150.9 (C-3),
151.2 (C-4), 117.4 (C-4), 124.4 (C-6), 169. 6 (C-7),
56.4 (3-OCHj3), 100.5 (C-1'), 71.8 (C-2'), 72.1 (C-3"),
73.6 (C-4"), 71.0 (C-5"), 17.9 (C-6"). iR ¥df 5 ik

i,
vanilloyl.

EY 25: El’élfzii Sy R ESI-MS m/z:
343 [M—H] . H-NMR (500 MHz, CD;0D) ¢: 7.32
(2H, s, H-2, 6), 5.29 (1H, d, J = 1.5 Hz, H-1"), 4.29
(1H, m, H-5"), 4.14 (1H, dd, J = 3.5, 2.0 Hz, H-2'),
3.91 (1H, dd, J = 10.0, 3.5 Hz, H-3"), 3.85 (6H, s, 3,
5-OCHj3), 3.43 (1H, d, J = 9.5 Hz, H-4"), 1.19 (3H, d,
J = 6.5 Hz, H-6'); C-NMR (125 MHz, CD;0D) ¢:
128.0 (C-1), 107.6 (C-2, 6), 153.9 (C-3, 5), 138.0
(C-4), 171.0 (C-7), 56.4 (3, 5-OCHj3;), 103.3 (C-1"),
72.0 (C-2"), 72.1 (C-3"), 73.7 (C-4"), 71.1 (C-5"), 17.8
(C-6) Lot 5 3cmkiis —5%, Wb &
25 A syringicacid-4-0-a-L-rhamnopyranoside.

WY 26: A4 BT I ESI-MS m/z:
561 [M+Na]". 'H-NMR (500 MHz, CD;0D) §: 7.00
(1H, d, J = 1.5 Hz), 6.98 (1H, d, J = 1.5 Hz, H-2"),
6.85 (1H, dd, J = 8.0, 1.5 Hz, H-6), 6.84 (1H, dd, J =
8.0, 1.5 Hz, H-6'), 6.73 (1H, d, J = 8.0 Hz, H-5), 6.72
(1H, d, J = 8.0 Hz, H-5"), 4.99 (1H, d, J = 8.5 Hz,
H-7), 498 (1H, d, J = 9.0 Hz, H-7"), 422 (1H, d, J =
7.5 Hz, H-1"), 4.03 (1H, dd, J = 10.0, 4.5 Hz, H-9a),
3.81 (6H, s, 2X-0OCHz3), 3.78 (1H, m, H-9'a), 3.71
(1H, dd, J = 10.0, 4.0 Hz, H-9b), 3.61 (1H, m, H-9'b),
3.80 (1H, m, H-6"b), 3.60 (1H, m, H-6"a), 3.15~3.25
(4H, m, H-2"~5"), 2.45 (1H, m, H-8), 2.32 (1H, m,
H-8'); "C-NMR (125 MHz, CD;OD) &: 134.9 (C-1),
111.4 (C-2), 149.1 (C-3), 147.3 (C-4), 116.0 (C-5),
120.6 (C-6), 84.4 (C-7), 52.0 (C-8), 70.0 (C-9), 134.8
(C-1), 111.4 (C-27), 149.1 (C-3'), 147.2 (C-4"), 116.0
(C-5", 120.5 (C-6"), 84.3 (C-7'), 54.7 (C-8'), 61.3
(C-9"), 104.7 (C-1"), 75.1 (C-2"), 78.2 (C-3"), 71.6
(C-4"),78.0 (C-5"), 62.7 (C-6"), 56.4 (3, 3'-OCH3). |-
A HH 5SmSR A 26 9 (TR,
8S, 7'R, 8'S)-4, 9, 4', 9'-tetrahydroxy-3, 3'-dimethoxy-
7, T'-epoxylignan 9-O-B-D-glucopyranoside.

AW 27 AR R O BEA 0 (7 EST-MS
miz: 229 [M—H] . "H-NMR (500 MHz, DMSO-d;) :
7.43 (1H, d, J= 7.5 Hz, H-5), 7.33 (1H, d, /= 7.5 Hz,
H-8), 7.07 (1H, t, J= 7.5 Hz, H-7), 6.96 (1H, t, J=17.5
Hz, H-6), 4.50 (1H, m, H-1), 3.61 (1H, dd, /= 8.0, 2.0
Hz, H-3), 3.13 (1H, m, H-4b), 2.76 (1H, m, H-4a),
1.61 (3H, d, J = 6.5 Hz); “C-NMR (125 MHz,

WEEEWA W) 24 23 thamnopyranosyl
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e D]

DMSO-dg) d: 48.9 (C-1), 57.6 (C-3), 23.4 (C-4),
106.7 (C-4a), 126.1 (C-4b), 117.8 (C-5), 118.7
(C-6), 121.2 (C-7), 111.4 (C-8), 136.9 (C-8a), 131.7
(C-9a), 17.1 (C-10), 170.5 (C-11). _FiR¥dE 5 ok
g5, MRS 27 ) 1-methyl-1, 2, 3,
4-tetrahydro-B-carboline-3-carboxylic acid.

ey 28: HEEEEHA. HNMR (600
MHz, CD;0D) ¢: 6.74 (1H, d, J = 2.4 Hz, H-3), 6.63
(1H, d, J = 9.0 Hz, H-6), 6.52 (1H, d, J = 8.4, 3.0 Hz,
H-5), 4.68 (1H, d, J = 7.2 Hz, H-1), 3.84 (1H, dd, J =
12.0, 1.8 Hz, H-6'b), 3.62 (1H, dd, J = 12.0, 6.0 Hz,
H-6'a), 3.76 (3H, s, 2-OCH;), 3.20~3.40 (4H, m,
H-2'~5"); “C-NMR (150 MHz, CD;OD) &: 142.9
(C-1), 149.2 (C-2), 103.7 (C-3), 152.8 (C-4), 109.9
(C-5), 115.9 (C-6), 56.3 (2-OCH;), 103.7 (C-1"), 74.9
(C-2"), 78.1 (C-3"), 71.5 (C-4"), 78.0 (C-5'), 62.6
(C-6". ¥t 5 scmkipiE — ", M eih s
28 N HHE .

&Y 29: ABTLEHRA: ST b,
'H-NMR (600 MHz, CD;0D) 8: 6.96 (1H, d, J = 8.4
Hz, H-6), 6.41 (1H, d, J = 3.0 Hz, H-3), 6.24 (1H, d,
J=9.0, 2.4 Hz, H-5), 4.64 (1H, d, J = 7.8 Hz, H-1"),
3.80 (1H, dd, J = 12.0, 2.4 Hz, H-6'b), 3.62 (1H, dd,
J=12.0, 5.4 Hz, H-6'a), 3.76 (3H, s, 2-OCHj3), 3.20~
3.40 (4H, m, H-2'~5"); PC-NMR (150 MHz, CD;0D)
5: 141.1 (C-1), 152.0 (C-2), 101.8 (C-3), 154.9 (C-4),
107.6 (C-5), 120.5 (C-6), 56.5 (2-OCHj3), 104.3 (C-1'),
75.0 (C-2"), 78.1 (C-3'), 71.4 (C-4"), 77.8 (C-5"), 62.5
(C-6)o R ¥d 5 Sckafis — 8", e s
29 NHEWE L.

4 {REFIEM

N4 HL-7702 7£ 37 C. & 5% CO, [f5F
FirP B FE, BRI RPMI 1640 (5 10% A4+ 1M1,
100 U/mL 7 % 21 100 mg/L 5% %, pH 7.2~7.4).
DU F7 K 40 2B, 1k AN JEE 9 1 X 10° /mL
() P20 BB, I LARESL 0.1 mL 4200 96 FLAR
9% 24 h Ja ¥ B 2R 25 (B 10 pmol/L)
REFRIE, FET4A25)5 1 h N D-2ERL B (&%
JE24 25 mmol/L) 4k4E3%5%E, 24 h J5 I MTT #iE%
%4 h, Wk i, YliEbl DMSO &z iwmE,
FEFAALBOCEE (4D fH.

DL MTT 384651 1~29 % HL-7702 4 g
BTG FRIREMT, D-PIUME G (B4 g feig

KN 52%0 RIVAEWRE N 10 pmol/L 1, 5 FHPEXS
WO EE (A AETE N 64%, P<0.01, ¢ K35)
ML, &% 1. 4. 130 150 24, 25, 27 fil 28
R A W) DR & P, 4l A 200 ) A
71%(P<<0.001)+ 75%(P<<0.001).79%(P<0.001)-
56% (P<<0.01). 69% (P<<0.001). 61% (P<<0.01)-.
66% (P<<0.01) F166% (P<<0.01).
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