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Chemical constituents from Paris thibetica and their antitumor activities

JING Song-song', WANG Ying’, LI Xue-jiao', LI Xia', HUANG Lu-qi’, XIAO Pei-gen*, GAO Wen-yuan'

1. Tianjin Key Laboratory for Modern Drag Delivery & High Efficiency, School of Pharmaceutical Science and Technology, Tianjin
University, Tianjin 300072, China

2. School of Chinese Medicine, Tianjin University of Traditional Chinese Medicine, Tianjin 300193, China

3. State Key Laboratory Breeding Base of Dao-di Herbs, National Resource Center for Chinese Materia Medica, China Academy of
Chinese Medical Science, Beijing 100700, China

4. Institute of Medical Plant Development, Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing
100193, China

Abstract: Objective To investigate the chemical constituents from Paris thibetica and their antitumor activities. Methods The
separations and purifications were taken by column chromatography over silica gel, Sephadex LH-20, ODS-C 3, and semi-preparative
HPLC. The in vitro antitumor activities of the isolated compounds were studied by MTT method. Results Fourteen compounds were
isolated from ethanol extract of the rhizomes of P. thibetica, which were identified as paris saponin V (1), paris saponin I (2), paris
saponin II (3), paris saponin VI (4), pennogennin-3-0-a-L-arabinofuranosyl-(1—4)-p-D-glucopyranoside (5), paris saponin H (6),
pennogennin-3-O-a-L-rhamnopyranosyl-(1—4)-[a-L-rhamnopyranosyl-(1—2)]-B-D-glucopyranoside (7), paris saponin VII (8),
parisyunnanoside G (9), trikamsteroside E (10), stigmasterol-3-O-B-D-glucopyranoside (11), B-sitosteryl palmitate (12), B-amyrin (13),
and 4-hydroxy-5-methylfuran-3-carboxylic acid (14). Conclusion All compounds are firstly reported from P. thibetica, and this is the
first report of compounds 10 and 12—14 from the genus Paris L. Compounds 1—8 show cytotoxicities against BEL-7402. Among the
tested compounds, compound 3 exhibits the strongest cytotoxicity with 1Cs, value of 0.48 umol/L.
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FARJEAE A ) A&, FAERAE (PR A
) AT, FEA TR e A
WAMITR AR, 4 P2 2 2 G ALK
29, BRI BRI R ], BT HUMR . S i
W BURBEMPT A A E A, (P 2 )
HE, BEHEIEIRHEY) N =B Paris polyphylla
Smith var. yunnanensis (Franch.) Hand. -Mazz. -t
W — ¥4 Paris polyphylla Smith var. chinensis
(Franch.) Hara. HTZiMkEAR, ik 2 Miay)
PREIER, RFEHGEZ, HurJ LA EgE
R Y, Bk ERE Paris thibetica Franch.
s AR R Z AR ANY), LE M T S E
VU A . H FOC T R AL BT 9T ikl 32 B
LETEA SRSy T A2 7 0, A2 15y J7 T 5T
B, WA O SCRARE, SR R 1 A
B, SR AL R
PEAETR E VU R D)2 70 A, 5 R bl ek
EepIY, QR 3 S O RS R . (R R
PR AR A AR ARG, T EE— WA %
P2 By PR, T SR ERE A B
E— PR AT AR IO 22 1o S IL 2 BEEE, AR
SIS KT AR AT T RAE M ST, I
HORZE 3 A3 3 14 MEEY), 4 0% 5E R FERE
1 V (paris saponin V, 1), 21T I (paris saponin
I, 2). EHEEE 1T (paris saponin I, 3). FALEF
VI (paris saponin VI, 4). {iifi & c-3-0-a-L-M
WG BT B AN OBE SE (1>4)-B-D- it W A B A
[pennogennin-3-0-a-L-arabinofuranosyl-(1 — 4)-B-D-
glucopyranoside, 5]\ HAERLTF H (paris saponin H,
6 ) . i i & JC -3-0-0-L- Mk R A OB A
(1—=4)-[o-L-RHE MR B2 BEE (1—2)]-B-D-AH I ] 26
1f (pennogennin-3-0-a-L-rhamnopyranosyl-(1 — 4)-
[0-L-rthamnopyranosyl-(1—2)]-B-D-glucopyranoside,
7). EH BT VI (paris saponin VII, 8).
parisyunnanoside G (9). trikamsteroside E (10). &
H5 I -3-0-B-D- Itk I ] %5 - ( stigmasterol-3-O-B-D-
glucopyranoside, 11) B-7+ £ FE AR AH R I ( B-sitosteryl
palmitate, 12). B-ZF#fJIEEE (B-amyrin, 13). 4-%
F-5-F LRI -3-F2 R (4-hydroxy-5-methylfuran-3-
carboxylic acid, 14). FrAAGHEA B IR EFF
HREP S BARE] LB 100 12~14 JyEIRANE
ISR 2y B4 8] fERIEah b, ARSI it
0 R R 2B 0 2 B AT B S ) B AR ST MR i

HHT T HF5E
1 {XE5HH

Bruker Avance 600/500/400 % i St ik 1% A% (Eiy
- Bruker A 7]); Agilent 1200/Agilent 6310 Ion Trap
WOAH S s A (52 Agilent A 7]); Waters
1525 R0 A1 v B AH €0 B A (52 1B Waters 23] s
BT TE LC3000 =il & S RepUAH (a4 (Abnif)
Pl E AR AT ); YMC-Pack ODS-A {7+
(250 mmX20 mm, 5um, HA YMC A#E); i
2% RE-2000A JiE# 725 A C B SR A4 A s
J7): ODS-Cys 3Bl (40~63 pm, HA YMC A +));
TR BE LR Sephadex LH-20 ( Amersham Pharmacia
Biotech AB); KALHJE D101 (REEg T K220 T
J s AEAERERS (100~200. 200~300. 300~400
H, H AT Dy )RR GFase (55 BT
T s PRI BRI A o b all, RENTR AW

PEOFFEER E VU (X, 2R 2Y
VI RE 2 5 H R 2 B i SC I B e O SR A
Paris thibetica Franch., #34 (20110921) fFiTK
AR F PR SRR
2 ERESE

SR EMAMOIRZE 3.2 kg, WIRE, KK 90% 4
BEAN 60% LA, B3I 3 K, BEHK 2 he
HIEPREIUR, R CBARRE . RERREIR
BT, A A BEER LR IE T AR E,
[ AC A 3715 21 A T B AR TGS 43 6.8 g, AT LR AKX
Wy 38.6 g, IF T REAEUH A 74.1 g0 BHIR LFEAEIN
o> R AT (0% 73 5, DA vl TRE-TE PR T (10
0—0 : 10) BHATHREUE, 193] 6 M (Fr. A~
F), Fr. B &A1 k- R 416 R G AR IR (4
R a3 354 12 (12 mg). 13 (9 mg).
Fr. C kiR (S Re-HEE 10 10—~
5:5), B Sephadex LH-20 A1 (Al (4 Hl -
BE 10 1), HIWA (70%FEE) 4ith, 531k
M1 (12 mg). 2 (31 mg). 8 (9 mg). Fr. E &%k
JeAEal, U e-HEE (10 1 0—4 1 6) PEl,
155 3 N4y (Fr. E-1~E-3), Fr. E-2 i hERA:
A o E 2L EY 5 (6 mg). Fr. B-3 #K Il
A (CEPE-HEE 100 1—>4 1 6), &t
Ji& Sephadex LH-20 #E A ( S FHLE-FIEE 1 © 1D,
RP-C g R ARE (80%H) 2lifk, 23k EW 4
(5mg)s 6 (13mg). 7 (9mg). Fr. Fillid FliEx &
ML A 11 (35 mg). 1 T FEAREGH M m i A AL
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WP IR D101 AT, WIRHIK. 30%LBE 50%
LIE T0%LEE . 90% LEERAFEVENL, 132 5 AN
(IBEER 7 (Fr. G~KDo Fr.J (70%CBESEH5)
MU ISR AT s (S E-FIE 10 2 151 5),
HEIE Sephadex LH-20 A1 (03 (& ke-FHEE 12 D,
Hl A (70%FED alifk, HEMEEY 3 (37 mg).
14 (11 mg). Fr. 1 (50% LEEVEBEES /) M@t
Sephadex LH-20 F:(ail (HIE), Hl&BAH (55%
) 4litk, H2EHLEY9 (11mg). 10 (4mg).
3 HmEE

tEY 1. Aafdm (B, o7k
C30He012. 'H-NMR (500 MHz, CsDsN) 6: 0.69 (3H,
d, J = 4.5 Hz, CH;-27), 0.83 (3H, s, CH;-18), 1.06
(3H, s, CH;-19), 1.14 (3H, d, J = 7.0 Hz, CH;-21),
1.79 (3H, d, J = 6.0 Hz, CH;-Rha), 5.08 (H, d, J = 7.5
Hz, Glc-H-1), 6.40 (H, s, Rha-H-1), 5.30 (1H, brs,
H-6); *C-NMR (125 MHz, CsDsN) &: 37.8 (C-1), 30.5
(C-2), 78.6 (C-3), 39.2 (C-4), 141.1 (C-5), 122.0
(C-6), 32.1 (C-7), 31.9 (C-8), 50.5 (C-9), 37.4 (C-10),
21.4 (C-11), 40.1 (C-12), 40.7 (C-13), 56.9 (C-14),
32.6 (C-15), 81.4 (C-16), 63.1 (C-17), 16.6 (C-18),
19.7 (C-19), 42.2 (C-20), 15.4 (C-21), 109.5 (C-22),
30.6 (C-23), 29.5 (C-24), 30.9 (C-25), 67.1 (C-26),
17.6 (C-27), Gle: 100.6 (C-17), 80.0 (C-2), 78.1
(C-3"), 72.0 (C-4"), 78.2 (C-5"), 62.9 (C-6'), Rha: 102.4
(C-17), 72.8 (C-2"), 73.1 (C-3"), 74.4 (C-4"), 69.8
(C-5"), 19.0 (C-6")o LL_1-¥4fs 55 SRR ™ St ot
PEIEA—2, M e a1 hEEE V.

& 2. AaEgs (FE, 278
C4sH7016. 'H-NMR (500 MHz, CsDsN) d: 0.69 (3H,
d, J = 5.0 Hz, CH3-27), 0.83 (3H, s, CH;-18), 1.05
(3H, s, CHs-19), 1.14 3H, d, J = 6.5 Hz, CHs-21),
1.78 3H, d, J = 6.5 Hz, CHs-Rha), 4.97 (1H, d, J =
7.5 Hz, Gle-H-1), 5.94 (1H, s, Ara-H-1), 6.30 (1H, s,
Rha-H-1), 5.31 (1H, brs, H-6); "*C-NMR (125 MHz,
CsDsN) 6: 37.8 (C-1), 30.4 (C-2), 78.4 (C-3), 39.2
(C-4), 141.0 (C-5), 122.1 (C-6), 32.6 (C-7), 32.0
(C-8), 50.6 (C-9), 37.4 (C-10), 21.4 (C-11), 40.2
(C-12), 40.8 (C-13), 56.9 (C-14), 32.5 (C-15), 81.4
(C-16), 63.2 (C-17), 16.7 (C-18), 19.7 (C-19), 423
(C-20), 154 (C-21), 109.6 (C-22), 32.1 (C-23), 29.6
(C-24), 30.9 (C-25), 67.2 (C-26), 17.8 (C-27), Glc: 100.4
(C-1'), 78.0 (C-2'), 77.7 (C-3"), 77.0 (C-4"), 77.2 (C-5"),

61.7 (C-6), Rha: 102.2 (C-1"), 72.8 (C-2"), 73.1 (C-3"),
74.4 (C-4"), 69.8 (C-5"), 19.0 (C-6"), Ara: 109.9 (C-1""),
83.0 (C-2"), 78.2 (C-3"), 87.0 (C-4"), 62.8 (C-5""). Lk
B S SRR S R B A2, kS
2 BoE WM L.

thEW 3. [Afgd (FED, 41k
Cs1Hg:020. 'H-NMR (600 MHz, CsDsN) 8: 0.70 (3H,
d, J = 5.4 Hz, CHs-27), 0.82 (3H, s, CH;-18), 1.06
(3H, s, CHs-19), 1.13 (3H, d, J = 6.6 Hz, CH;-21),
1.59 (3H, d, J = 5.4 Hz, CH3-Rha II), 1.60 (3H, d, J =
6.0 Hz, CHs-Rha III), 1.78 (3H, d, J = 6.0 Hz,
CH;-Rha 1), 5.30 (1H, d, J = 4.8 Hz, Glc-H-1), 5.83
(1H, s, Rha II-H-1), 6.28 (1H, s, Rha III-H-1), 6.40
(1H, s, Rha I-H-1), 5.32 (1H, brs, H-6); *C-NMR (150
MHz, CsDsN) &: 38.0 (C-1), 30.6 (C-2), 78.6 (C-3),
39.5 (C-4), 141.3 (C-5), 122.3 (C-6), 32.8 (C-7), 32.2
(C-8), 50.8 (C-9), 37.6 (C-10), 21.36 (C-11), 40.3
(C-12), 40.9 (C-13), 57.1 (C-14), 32.7 (C-15), 81.6
(C-16), 63.4 (C-17), 16.8 (C-18), 19.9 (C-19), 42.5
(C-20), 15.5 (C-21), 109.7 (C-22), 32.3 (C-23), 29.7
(C-24), 31.1 (C-25), 67.3 (C-26), 17.8 (C-27), Gle:
100.8 (C-1'), 78.5 (C-2'), 78.2 (C-3"), 78.3 (C-4"), 77.5
(C-5"), 61.7 (C-6'), Rha I: 102.6 (C-1"), 73.0 (C-2"),
73.3 (C-3"), 74.6 (C-4"), 70.0 (C-5"), 19.1 (C-6"), Rha
I: 102.7 (C-1"), 73.4 (C-2"), 73.7 (C-3"), 80.9
(C-4"), 68.8 (C-5"), 19.3 (C-6""), Rha III: 103.7
(C-1""), 73.1 (C-2"""), 73.3 (C-3"""), 74.5 (C-4""), 70.9
(C-5""), 18.9 (C-6""). Lh_b¥ci 5 e O 5
P LLEEAR S, Wb B9 3 BE A ERE ST 1.

tEY 4. Afgs (FED, 51k
C30HgO13. 'H-NMR (500 MHz, CsDsN) 8: 0.67 (3H,
d, J = 5.5 Hz, CHs-27), 0.93 (3H, s, CH;-18), 1.06
(3H, s, CHs-19), 1.22 3H, d, J = 7.0 Hz, CHs-21),
1.75 (3H, d, J = 6.0 Hz, CHs-Rha), 4.99 (1H, d, J =
7.5 Hz, Glc-H-1), 6.32 (1H, s, Rha-H-1); "“C-NMR
(125 MHz, CsDsN) &: 37.8 (C-1), 30.4 (C-2), 78.1
(C-3), 39.2 (C-4), 141.0 (C-5), 122.0 (C-6), 32.7
(C-7), 32.0 (C-8), 50.4 (C-9), 37.4 (C-10), 21.2
(C-11), 32.3 (C-12), 45.4 (C-13), 53.3 (C-14), 32.6
(C-15), 90.2 (C-16), 90.4 (C-17), 17.4 (C-18), 19.7
(C-19), 45.0 (C-20), 10.1 (C-21), 110.1 (C-22), 32.3
(C-23), 29.0 (C-24), 30.6 (C-25), 66.9 (C-26), 17.6
(C-27), Gle: 100.5 (C-11), 79.8 (C-2), 78.4 (C-3"),
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72.0 (C-4"), 78.1 (C-5"), 62.8 (C-6), Rha: 102.3
(C-17"), 72.8 (C-2"), 73.0 (C-3"), 74.3 (C-4"), 69.7
(C-5"), 18.9 (C-6"). LA ¥ 5 ki i
XTLCHEAR—E, MY 4 e W ERET VI

a5 Amds (FE, 2 717RR
Cs33HgO13. 'H-NMR (600 MHz, CsDsN) d: 0.68 (3H,
d, J = 42 Hz, CH;-27), 0.91 (3H, s, CH;-18), 0.93
(3H, s, CHs-19), 1.19 (3H, d, J = 7.2 Hz, CH;-21),
4.92 (1H, d, J = 7.2 Hz, Gle-H-1), 6.00 (1H, s, Ara-
H-1); "C-NMR (150 MHz, CsDsN) &: 37.5 (C-1), 30.2
(C-2), 783 (C-3), 39.3 (C-4), 140.9 (C-5), 121.8
(C-6), 32.4 (C-7), 31.8 (C-8), 50.2 (C-9), 37.1 (C-10),
21.0 (C-11), 32.1 (C-12), 45.2 (C-13), 53.1 (C-14),
32.3 (C-15), 90.1 (C-16), 90.2 (C-17), 17.2 (C-18),
19.4 (C-19), 44.8 (C-20), 9.8 (C-21), 109.3 (C-22),
32.1 (C-23), 28.8 (C-24), 30.5 (C-25), 66.7 (C-26),
17.3 (C-27), Gle: 102.5 (C-1'), 75.3 (C-2), 76.7
(C-3"), 76.1 (C-4"), 77.0 (C-5"), 61.7 (C-6'), Ara: 109.9
(C-17), 82.7 (C-2"), 78.4 (C-3"), 87.1 (C-4"), 62.7
(C-5")o VL $0d5 55 SCikaR i ! i Bt o B A —
B, MACEY) S % A T e G-3-0-0-L-WRR BT
FIAFTRERE (1—4)-B-D- I 2 2 B

e 6: Amas (R, 27 R
C44H7017. 'H-NMR (500 MHz, CsDsN) 6: 0.69 (3H,
d, J = 5.5 Hz, CH;-27), 0.96 (3H, s, CH;-18), 1.08
(3H, s, CHs-19), 1.23 (3H, d, J = 7.0 Hz, CHs-21),
1.77 (3H, d, J = 6.0 Hz, CHs-Rha), 4.95 (1H, d, J =
7.5 Hz, Gle-H-1), 5.93 (1H, s, Ara-H-1), 6.29 (1H, s,
Rha-H-1), 5.28 (1H, brs, H-6); "*C-NMR (125 MHz,
CsDsN) 6: 37.9 (C-1), 30.5 (C-2), 78.2 (C-3), 39.2
(C-4), 141.0 (C-5), 122.1 (C-6), 32.7 (C-7), 32.1
(C-8), 50.5 (C-9), 37.5 (C-10), 21.3 (C-11), 32.4
(C-12), 45.5 (C-13), 53.3 (C-14), 32.7 (C-15), 90.3
(C-16), 90.5 (C-17), 17.5 (C-18), 19.8 (C-19), 45.1
(C-20), 10.1 (C-21), 109.9 (C-22), 32.4 (C-23), 29.1
(C-24), 30.8 (C-25), 67.0 (C-26), 17.6 (C-27), Glc: 100.4
(C-11), 77.7 (C-2"), 78.0 (C-3"), 77.0 (C-4"), 77.3 (C-5'),
61.7 (C-6"), Rha: 102.2 (C-1"), 72.8 (C-2"), 73.1 (C-3"),
74.4 (C-4"), 69.8 (C-5"), 19.0 (C-6"), Ara: 110.1 (C-1""),
83.0 (C-2""), 78.4 (C-3"), 87.0 (C-4"), 62.8 (C-5""). LA
K 5 SRR R R A B kA
6 e N ERLEAT He

e 7. AmgE (FE, 27 Hh

C4sH7017. "H-NMR (600 MHz, CsDsN) §: 0.68 (3H,
d, J = 5.4 Hz, CH;-27), 0.96 (3H, s, CH;-18), 1.08
(3H, s, CH;-19), 1.22 (3H, d, J = 7.2 Hz, CHs-21),
1.76 (3H, d, J = 6.0 Hz, CHs-Rha I), 1.62 3H, d, J =
6.6 Hz, CH;-Rha 1), 493 (IH, d, J = 6.6 Hz,
Glc-H-1), 6.39 (1H, s, Rha I-H-1), 5.85 (1H, s, Rha
II-H-1), 5.30 (1H, brs, H-6); “C-NMR (150 MHz,
CsDsN) §: 38.0 (C-1), 30.6 (C-2), 78.6 (C-3), 39.5
(C-4), 1413 (C-5), 122.3 (C-6), 32.9 (C-7), 32.3
(C-8), 50.7 (C-9), 37.6 (C-10), 21.4 (C-11), 32.8
(C-12), 45.6 (C-13), 53.5 (C-14), 32.6 (C-15), 90.6
(C-16), 90.5 (C-17), 17.6 (C-18), 19.9 (C-19), 45.3
(C-20), 10.2 (C-21), 110.3 (C-22), 32.6 (C-23), 29.3
(C-24), 30.9 (C-25), 67.2 (C-26), 17.8 (C-27), Glc:
100.7 (C-1), 78.4 (C-2"), 78.3 (C-3"), 79.1 (C-4"), 77.4
(C-5"), 61.8 (C-6'), Rha I: 102.5 (C-1"), 73.0 (C-2"),
73.3 (C-3"), 74.6 (C-4"), 70.0 (C-5"), 19.1 (C-6"), Rha
II: 103.4 (C-1"), 73.0 (C-2"), 732 (C-3"), 74.4
(C-4"),70.9 (C-5""), 19.0 (C-6"") LA _F%¥s 5 STk
B BAR G LA 8, MRS T S N
B 76-3-0-0-L-ME I IR AL (154)-[o-L-MLE G B
APEIE (1—2)]-P-D-NHE 7 2B 1

& 8. AafEgd (HEE, 41 H8
CsHg051. 'H-NMR (500 MHz, CsDsN) §: 0.68 (3H,
d, J = 5.5 Hz, CH;-27), 0.96 (3H, s, CH;-18), 1.09
(3H, s, CH;-19), 1.23 (3H, d, J = 6.0 Hz, CHs-21),
1.60 (3H, d, J = 2.0 Hz, CH3-Rha II), 1.61 (3H, d, J =
2.5 Hz, CHs-Rha III), 1.77 3H, d, J = 6.0 Hz,
CH;-Rha 1), 4.92 (1H, brs, Gle-H-1), 5.86 (1H, s, Rha
II-H-1), 6.30 (1H, s, Rha I1I-H-1), 6.42 (1H, s, Rha I-
H-1), 5.29 (1H, brs, H-6); “C-NMR (125 MHz,
CsDsN) §: 37.9 (C-1), 30.5 (C-2), 78.0 (C-3), 39.3
(C-4), 141.1 (C-5), 122.2 (C-6), 32.7 (C-7), 32.1
(C-8), 50.5 (C-9), 37.5 (C-10), 21.3 (C-11), 37.9
(C-12), 45.5 (C-13), 53.3 (C-14), 32.7 (C-15), 90.3
(C-16), 90.5 (C-17), 17.5 (C-18), 19.8 (C-19), 45.1
(C-20), 10.1 (C-21), 110.2 (C-22), 32.4 (C-23), 29.1
(C-24), 30.8 (C-25), 67.0 (C-26), 17.7 (C-27), Glc:
100.6 (C-1), 78.3 (C-2'), 78.0 (C-3"), 78.3 (C-4"), 77.3
(C-5"), 61.5 (C-6'), Rha I: 102.5 (C-1"), 72.8 (C-2"),
73.2 (C-3"), 74.4 (C-4"), 69.9 (C-5"), 19.0 (C-6"), Rha
II: 103.6 (C-1"), 73.2 (C-2"), 73.6 (C-3"), 80.7
(C-4"), 68.6 (C-5""), 18.8 (C-6""), Rha III: 102.5
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(C-1"""), 73.0 (C-2"""), 73.2 (C-3""), 74.3 (C-4"""), 70.7
(C-5""),19.2 (C-6""")o LA_E-$5#h 15 SC ik 1 P i it
XTECHEA—2, MY 8 e ST VL.
wEY 9. Ak, 757k CseHsgOmo
'H-NMR (600 MHz, CsDsN) 6: 1.02 (3H, s, CH3-19),
131 (3H, s, CHs-19), 1.71 (3H, d, J = 5.5 Hz,
CH;-Rha), 1.84 (3H, s, CH3-27), 4.89 (1H, brd, J=9.0
Hz, Xyl-H-1), 4.92 (1H, d, J = 9.6 Hz, Gal-H-1), 5.82
(1H, brd, J = 9.6 Hz, Fuc-H-1), 6.37 (I1H, brs,
Rha-H-1), 5.50 (1H, brd, J = 6.0 Hz, H-6); "C-NMR
(150 MHz, CsDsN) d: 84.8 (C-1), 38.3 (C-2), 68.3
(C-3), 44.1 (C-4), 139.8 (C-5), 125.1 (C-6), 32.1
(C-7), 33.3 (C-8), 50.5 (C-9), 43.1 (C-10), 24.3
(C-11), 40.3 (C-12), 41.4 (C-13), 57.2 (C-14), 32.8
(C-15), 84.1 (C-16), 58.1 (C-17), 17.1 (C-18), 15.4
(C-19), 42.7 (C-20), 70.5 (C-21), 111.1 (C-22), 69.8
(C-23), 76.4 (C-24), 109.8 (C-25), 138.3 (C-26), 16.1
(C-27), Gle: 100.5 (C-1'), 76.7 (C-2"), 88.7 (C-3"),
70.3 (C-4"), 78.1 (C-5), 63.5 (C-6'), Rha: 102.1
(C-1"), 72.8 (C-2"), 72.8 (C-3"), 74.5 (C-4"), 69.9
(C-5"), 19.6 (C-6"), Xyl: 105.5 (C-1""), 75.0 (C-2""),
78.8 (C-3"), 71.0 (C-4"), 67.6 (C-5""), Gal: 105.7
(C-1""), 73.0 (C-2""""), 75.8 (C-3""), 70.6 (C-4""""), 77.5
(C-5""), 62.7 (C-6""), Fuc: 103.9 (C-1""), 70.1
(C-2"""), 742 (C-3""), 73.8 (C-4""), 70.3 (C-5""),
17.3 (C-6"")o LA 5045 5 SCpkHai > i s oo L
A—F, MG 9 %5E A parisyunnanoside G
WwEY 10: AR, T8 CigHrO000
'H-NMR (600 MHz, CsDsN) J: 0.95 (3H, d, J = 6.0
Hz, CH;-27), 1.08 (3H, s, CH;-18), 1.38 (3H, s,
CHs-19), 1.67 (3H, d, J = 6.0 Hz, CH3-Rha), 4.98 (1H,
d, J= 7.8 Hz, Xyl-H-1), 6.33 (1H, brs, Rha-H-1), 6.22
(1H, d, J = 2.4 Hz, Api-H-1), 5.55 (1H, brs, H-6);
BC.NMR (150 MHz, CsDsN) &: 84.4 (C-1), 37.9
(C-2), 68.6 (C-3), 44.1 (C-4), 139.9 (C-5), 125.1
(C-6), 32.3 (C-7), 33.5 (C-8), 50.7 (C-9), 43.3 (C-10),
243 (C-11), 40.8 (C-12), 412 (C-13), 57.4 (C-14),
32.8 (C-15), 83.9 (C-16), 58.1 (C-17), 17.3 (C-18),
15.4 (C-19), 46.0 (C-20), 62.7 (C-21), 112.9 (C-22),
70.7 (C-23), 73.4 (C-24), 36.4 (C-25), 61.1 (C-26),
134 (C-27), Ara: 101.0 (C-1), 74.0 (C-2'), 85.0
(C-3"), 69.9 (C-4"), 67.5 (C-5"), Rha: 101.8 (C-1"),
72.2 (C-2"), 80.1 (C-3"), 72.9 (C-4"), 69.9 (C-5"),

19.4 (C-6"), Xyl: 106.9 (C-1""), 75.0 (C-2""), 78.7
(C-3""), 71.3 (C-4""), 67.3 (C-5""), Api: 112.0 (C-1""),
78.1 (C-2""), 80.6 (C-3""), 75.5 (C-4""), 66.0
(C-5""")o L b $cHs 5 ek i O it e o Lt A —
., HULEY) 10 %58 K trikamsteroside E.o

tEw 11 AEbEE, 57208 CisHssOgo
'H-NMR (500 MHz, CsDsN) &: 0.68 (3H, s, H-18),
0.92 (3H, s, H-19), 1.09 (3H, d, J = 6.5 Hz, H-21),
248 (2H, t, J = 11.5 Hz, H-2), 2.74 (2H, d, J = 12.5
Hz, H-4), 5.23 (1H, dd, J = 8.5, 15.0 Hz, H-22), 5.06
(1H, brd, J = 7.5 Hz, Glc-H-1), 5.360 (1H, brs, H-6);
BC-NMR (125 MHz, CsDsN) 6: 37.9 (C-1), 30.6
(C-2), 78.9 (C-3), 39.7 (C-4), 141.3 (C-5), 122.3
(C-6), 32.6 (C-7), 32.4 (C-8), 50.7 (C-9), 37.3 (C-10),
21.7 (C-11), 40.2 (C-12), 42.7 (C-13), 57.3 (C-14),
24.9 (C-15), 29.7 (C-16), 56.4 (C-17), 12.5 (C-18),
19.8 (C-19), 412 (C-20), 21.9 (C-21), 139.2 (C-22),
129.8 (C-23), 51.8 (C-24), 32.6 (C-25), 19.6 (C-26), 21.7
(C-27), 26.1 (C-28), 13.0 (C-29), Glc: 102.9 (C-1"), 75.7
(C-2"), 78.4 (C-3"), 72.0 (C-4), 79.0 (C-5"), 63.2 (C-6').
Db $idi 5 SepkaRaE P e LA 5, Wk
Wy 11 %55k S EE-3-0-B-D-ML I A 2 B

A 12: A@iEE, 5108 CusHgOse
EI-MS m/z: 654 [M]". 'H-NMR (600 MHz, CDCls) &
0.68 (3H, s, CHs-18), 0.82 (3H, d, J = 7.2 Hz,
CH3-27), 0.83 (3H, d, J = 2.4 Hz, CH;-26), 0.85 (3H,
d, J = 3.6 Hz, CH3-29), 0.89 (3H, d, J = 7.2 Hz,
CH;-16'), 0.92 (3H, d, J = 6.6 Hz, CH3-21), 1.02 (3H,
d, J=6.6 Hz, CH;-19), 2.25 (2H, t, J = 7.2 Hz, H-2');
BC-NMR (150 MHz, CDCl;) d: 37.2 (C-1), 28.0
(C-2), 73.9 (C-3), 38.4 (C-4), 139.9 (C-5), 122.7
(C-6), 32.1 (C-7), 32.1 (C-8), 50.3 (C-9), 36.8 (C-10),
21.2 (C-11), 39.9 (C-12), 42.5 (C-13), 56.9 (C-14),
24.5 (C-15), 28.4 (C-16), 56.3 (C-17), 12.0 (C-18),
19.5 (C-19), 36.3 (C-20), 19.0 (C-21), 34.2 (C-22),
26.4 (C-23), 46.1 (C-24), 29.2 (C-25), 20.0 (C-26),
19.2 (C-27), 23.3 (C-28), 12.2 (C-29); 173.4 (C-1'),
34.9 (C-2), 25.2 (C-3'), 29.4 (C-4"), 29.5 (C-5"), 29.6
(C-6"), 29.8 (C-7), 29.8~29.9 (C-8'~13'), 32.1
(C-14"), 22.8 (C-15"), 14.2 (C-16'). LA X0 5 Cik
! I Bt LA 8 M A 12 %58 ) B-
A S P B R I o

WwEw 13 At (&, 21708
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C30Hs00. 'H-NMR (600 MHz, CDCl3) 6: 1.25, 1.13,
1.00, 0.97, 0.94, 0.87, 0.87, 0.83, 0.79 (3H, s,
CH;X38), 3.22 (1H, dd, J = 5.0, 11.5 Hz, H-3), 5.18
(1H, d, J = 5.5 Hz, H-5); "C-NMR (150 MHz, CDCls)
J: 38.7 (C-1), 27.4 (C-2), 79.2 (C-3), 39.1 (C-4), 55.3
(C-5), 18.5 (C-6), 32.8 (C-7), 40.0 (C-8), 47.8 (C-9),
37.1 (C-10), 23.7 (C-11), 121.9 (C-12), 145.4 (C-13),
41.9 (C-14), 26.3 (C-15), 27.1 (C-16), 32.6 (C-17),
47.4 (C-18), 47.0 (C-19), 31.2 (C-20), 34.9 (C-21),
37.3 (C-22), 28.3 (C-23), 15.6 (C-24), 15.7 (C-25),
17.0 (C-26), 26.2 (C-27), 28.5 (C-28), 33.5 (C-29),
23.9 (C-30), Lh X 5 sciratos! T Bl e A —
B, HMACE 13 %58 N B-F M IR .

WwHEY 14 AEEE, 51N CHgO40
'H-NMR (400 MHz, CsDsN) 6: 2.32 (1H, s, CHj),
8.09 (1H, s, H-2); "C-NMR (100 MHz, CsDsN) §:
170.3 (COOH), 149.8 (C-4), 146.6 (C-3), 143.5 (C-5),
139.4 (C-2), 14.9 (5-CH3). VL b-3d 5 cikp g™
MBI EEA S, MUk & ) 14 %eh 4-F255-5-H
FEWRIR-3-FR 1R -

4 {RIMRBRETEMESRIE

MR ScaR R aE ! g MTT 5, W5 TG 1~
14 % N JHE 410 BEL-7402 (ARSMTIR G, S
KaE SRR, AW 1~8 TRt AN 41 i
BEL-7402 7 4 fusigadite, L ba9) 3 it deds,
ICso 4 0.48 pmol/L. HRWAWIA EnxT Nz
Jfi BEL-7402 13 40 M 2535 1% -

5 g

ARG NP R A5 2] 14 MEED), 14
ANIUIIREIE TR W], BEFF E A% P U S i S
TG 3 MO S R B TR & (1~8), I
AL A B PTG TE . A S0 % 0 EFF
REI B2 W 2 S R B R, SaME
AL — A A 22 oy AL, I HLB 2343 245 21
(S AR B R T RAF It i, — e L
E B TR EERE R AT AR S AR 2 1 ) i
fill, BEAEN TS RAMA LD,
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