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Triterpenoid saponins from aerial parts of Anemone taipaiensis
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Abstract: Objective To study the chemical constituents from the aerial parts of Anemone taipaiensis and their preliminary
antiproliferatory activity in tumor cells. Methods The n-butanol extract of 70% ethanol extract from the aerial parts of this plant
was separated by normal silica gel, Sephadex LH-20 gel, reversed phase ODS column chromatography and semi-preparative high
performance liquid chromatography. The structures of obtained compounds were identified by spectral analysis (1D-NMR, 2D-NMR
and MS) and physicochemical properties. The antiproliferatory activity against two human tumor cells (HL-60 and HepG2) was
evaluated by MTT assay. Results Seven oleanane-type triterpenoid saponins were obtained and identified as hederagenin-
3B-0-B-D-glucopyranosyl-(1—3)-a-L-rhamnopyranosyl-(1—2)-a-L-arabinopyranosyl-(1—4)-p-D-glucopyranoside ), 3p-O-B-D-
xylopyranosyl-(1—3)-a-L-rhamnopyranosyl-(1—2)-a-L-arabinopyranosyl-oleanolic  acid-28-O-B-D-glucopyranosyl  ester  (2),
cernusoide C (3), medicago-saponin P1 (4), hederagenin-3p-O-B-D-xylopyranosyl-(1—3)-a-L-rhamnopyranosyl-(1—2)-[3-D-
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glucopyranosyl-(1—4)]-a-L-arabinopyranoside (5), hederacholichiside F (6) and 3B-O-o-L-rhamnopyranosyl-(1—2)-o-L-

arabinopyranosyl-oleanolic  acid-28-0-a-L-rhamnopyranosyl-(1—4)-B-D-glucopyranosyl-(1—6)-p-D-glucopyranosyl-(1—4)-a-L-
rhamnopyranosyl-(1—4)-B-D-glucopyranosyl-(1—6)-p-D-glucopyranosyl ester (7). Compounds 1, 2 and 5 displayed antiproliferation
activities on tumor cells. Conclusion Compound 1 is a new compound named taipaienoside C. Compound 4 is isolated form the
genus Anemone for the first time. Compound S displayed significant antiproliferation activity against HL-60 cells and HepG2 cells
with ICso values of 5.79 and 3.42 umol/L, respectively.

Key words: Anemone; Anemone taipaiensis W. T. Wang; oleanane-type triterpenoid saponins; caner cell antiproliferation activity;

taipaienoside C; hederagenin-33-O-B-D-xylopyranosyl-(1—3)-a-L-rhamnopyranosyl-(1—2)-[B-D-glucopyranosyl-(1—4)]-a-L-

arabinopyranoside

POEERHEM A B RAZHFAEEA, EaRkin
HHBIX Tz 0 A, FRE 52 M, BRITR R A
G S A AT AR AR s A2 EX
WA PR (ZHARERR D U E W (]
IRTRAREACR 2 BRIA =8 (ARPIERETER 22,
WA ONMEEEMRZE) 5, AHEXRE. Wi
1B BPE ML DAL, R KGR . R, 2
ITHER4, BIFRE, AREYSH =2 ¥,
W, FER. AR, HEAME sy, K
=R N EEIE R, A BUME . BUR R
PUR - T SR 25 BRIl R A ARELE
Anemone taipaiensis W. T. Wang A& Bk 7G4 R5 A 4R %
FEJEHaY), T E AT T ZRU& 2R VK A Ll AN B
VIXIRT . AR UREAL AT ARHZAE AR 22247 TN
ARG TETC, N B E— R =ik
HRIEY, MANEMEA RIFPiHREE,
R ZHEY) B A B B S E B3, B A PR
DS I W s P I A 2 S R e A e R
B 10 D=5 EHEA 1A E AR 41 Sy ik — 2 )

WZAEY) = s R Ry, RIS A TS IPUR oG
SUEY, AFAETIA TR B, kst
i CEE SR AL T B A BRI R 78, FE0y
BOARE) 7 AR =k (B D, 0l %5E
N H AR R 12 A G -3 B-O-B-D- M il 2 B -(1—3)-0-L-
EE 3 Bl 25 W -(1—2)-0-L-IEL IR ] 3z A7 47 (1—4)-B-D-Hik
M & M (hederagenin-3p-0O-B-D-glucopyranosyl-
(1—-3)-a-L-rthamnopyranosyl-(1—2)-a-L-arabinopyra-
nosyl-(1—4)-B-D-glucopyranoside , 1)+ 3B-O-B-D-
ALE 0 A B -(1—3)-a-L- B T B 25 4 -(1—2)-0-L- AL TR
Bo] R A R - 57 3R R -28-0-B-D- Wik R ] %) W e
( 3B-0-B-D-xylopyranosyl-(1—3)-a-L-thamnopyranosyl-
(1—>2)-a-L-arabinopyranosyl-oleanolic acid-28-0-3-D-
glucopyranosyl ester, 2 ). cernusoide C (3),

medicago-saponin Py (4). % 2 H J6-3B-0-B-D-
Lk 85 A -(1—3)-0u-L- P TR B 25 B -(1—2)-[B-D- it
Wi %8 2] B -(1—4)]-o-L-ME PR BT R AR BE - (hederagenin-
3B-O-B-D-xylopyranosyl-(1—3)-a-L-rhamnopyranosyl-

(1-2)-[B-D-glucopyranosyl-(1—4)]-a-L-arabinopyra-

OH_ =i o
Ara: kOH J Rha H
OH OHOH
s OH o
[0) . 0.
Xyl: OH Glc: OH
OH
23 OH " ou
1 R;=Glec II[(1-3)Rha(1->2)Ara(1-4)Glc I- R,=H R;=CH,OH R,=H
2 R=Xyl(1—3)Rha(1—2)Ara- R,=Gle- R;=CH, R,=H
3 R;=Rha(1-2)[Glc(1—4)]Ara- R,=Gle- R;=CH,OH R,=H
4 R;=Rha(1—2)Ara- R,=Glc II(1-6)Glc I- R;=CH,OH R,=OH
5 R;=Xyl(1—3)Rha(1—-2)[Gle(1—4)]Ara- R,=H R;=CH,OH R,=H
6 R;=Rha(1—-2)[Glc(1—4)]Ara- R,=Rha(1—4)Glc II(1—6)Glc I- R;=CH,OH R,=H
7 R;=Rha(1—2)Ara- R,=Rha I[(1-4)Glc IV(1—6)Glc III(1—4) R;=CH; R,=H

Rha I[(1—4)Gle II(1—6)Gle I-

E1 k&Y 1~7 BLFELEH

Fig. 1 Chemical structures of compounds 1—7
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gh A BC-NMR i 2 H 730N Cs:HgaO000
'H-NMR (500 MHz, CsDsN) %5 7 AN 70 36 i+
=564 0.85 (3H, s, H-25), 0.87 (3H, s, H-30), 0.90
(3H, s, H-29), 1.08 (3H, s, H-26), 1.14 (3H, s, H-24),
1.25 (3H, s, H-27) Al 1.28 3H, s, H-23); 4 Mtk
JR 75564 4.83 (1H, d, J = 6.0 Hz, Ara H-1), 5.35
(1H, d, J = 7.7 Hz, Xyl H-1), 6.29 (1H, s, Rha H-1)
A16.33 (H, d,J=8.1 Hz, Glc H-1); Rha [JH &5 1
E5: o 1.51 BH, d, J=6.1 Hz); HICHHER 1715
5. 3.17 (1H, dd, J = 3.8, 13.9 Hz, H-18), 3.27 (1H,
dd, J = 4.0, 11.7 Hz, H-3) 1 5.40 (1H, brs, H-12).
BC-NMR (125 MHz, CsDsN) &c: 37.8 (C-1), 26.5
(C-2), 88.5 (C-3), 39.6 (C-4), 55.8 (C-5), 18.5 (C-6),
33.1 (C-7), 39.8 (C-8), 48.1 (C-9), 37.1 (C-10), 23.3
(C-11), 122.7 (C-12), 144.0 (C-13), 42.2 (C-14), 28.4
(C-15), 23.8 (C-16), 47.2 (C-17), 41.5 (C-18), 46.3
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#1 &Y 18 'H-NMR & *C-NMR ##& (500/125 MHz, CsDsN)
Table 1 'H-NMR and '*C-NMR data for compound 1 (500/125 MHz, CsDsN)

BAL dc on DEPT AL dc on DEPT
1 39.8 0.99 (m), 1.41(m) CH: 30 242 0.96 (s) CH;
2 26.8 1.95 (m), 2.11 (m) CHz 3-O-sugars
3 82.6 4.19 (m) CH Gle I
4 44.1 - C 1 105.8  4.57(d,J=7.8 Hz) CH
5 47.5 1.65 (m) CH 2 753  3.38(m) CH
6 19.0 1.43 (m), 1.54 (m) CH: 3 762  3.56 (m) CH
7 33.6 1.29 (m), 1.65 (m) CH: 4 80.4  3.63 (m) CH
8 40.7 - C 5 76.6  3.46 (m) CH
9 48.3 1.29 (m) CH 6 61.8 391 (m) CH:

10 37.8 - C Ara

11 24.7 1.91 (m), 2.02 (m) CH: 1 1047 443 (d,J=59Hz) CH
12 123.6 5.45 (brs) CH 2 769  3.68 (m) CH
13 145.6 - C 3 742 3.36 (m) CH
14 432 - C 4 702  3.77 (m) CH
15 29.1 1.08 (m), 1.81 (m) CH: 5 65.8  3.53 (m), 3.86 (m) CH:
16 243 1.80 (m), 2.00 (m) CH: Rha

17 47.8 - C 1 101.8 521 (s) CH
18 43.0 2.87 (dd, J=2.3,10.8 Hz) CH 2 713 4.24 (m) CH
19 47.5 1.14 (m) 1.17 (m) CH: 3 83.1 3.89 (m) CH
20 31.8 - C 4 727 3.59 (m) CH
21 35.1 1.20 (m), 1.40 (m) CH: 5 699  3.93 (m) CH
22 34.1 1.55 (m), 1.76 (m) CH: 6 18.3 1.27 (d, J=6.1 Hz) CH;
23 64.7 3.35 (m), 3.57 (m) CH: Gle II

24 13.9 0.72 (s) CH; 1 105.1  4.52(d,J=7.8 Hz) CH
25 16.5 0.84 (s) CH; 2 75.1 3.24 (m) CH
26 18.0 0.99 (s) CH; 3 78.0  3.38 (m) CH
27 26.6 1.19 (s) CH3 4 715 3.68 (m) CH
28 180.2 - C 5 78.3 3.34 (m) CH
29 33.8 0.92 (s) CH;3 6 62.6  3.68 (m), 3.90 (m) CH>

— HMBC (*H-13C)
2 &1 #9XH%E HMBC & NOESY #H%
Fig.2 Key HMBC and NOE correlations of compound 1
(C-19), 30.8 (C-20), 34.1 (C-21), 32.4 (C-22), 28.3 (C-27), 176.3 (C-28), 33.2 (C-29), 23.7 (C-30), Ara
(C-23), 17.3 (C-24), 15.7 (C-25), 17.5 (C-26), 26.0 C-1—~C-5 (104.8, 75.6, 74.7, 69.5, 64.9), Rha C-1~
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C-6 (101.8, 72.3, 82.6, 73.1, 69.9, 18.6), Xyl C-1~
C-5 (107.8, 75.6, 78.4, 71.5, 67.2), Glc C-1~C-6
(95.9,73.8,79.4,71.5, 78.1, 68.8); DEPT ik 45 HiAH N
(1) 8 NZEEAS T+ 23 ANBUAE 5+ 13 AN H GRS
S ANHEmRE S UL RIS AE S 5% Sk
AR, WAV 2 N 3B-0-B-D-ML I ANE-
(1—3)-a-L- MLt 15 5 2% 0% -(1—2)--L-ILk R i 457411 4% -
TR -28-0-B-D- M IR il 467 WE G 7

&M 3. BOLEHRAR, [a]y +2.5(c0.15,
MeOH). ESI-MS CIEE TR D m/z 1097 [M+Na]",
ESI-MS (B F#%3) m/z 1073 [M—H], &&H
BC-NMR %z € H 308 Cs3HseO22. 'H-NMR
(500 MHz, CsDsN) ¢t 6 AN 6 H 2 715 5 ou
0.87 (3H, s, H-29), 0.88 (3H, s, H-30), 0.95 (3H, s,
H-25), 1.08 (3H, s, H-26), 1.12 (3H, s, H-24)f1 1.17
(3H, s, H-27); 4 MHEsmAL)5 115 5 u 4.98 (1H, m,
Ara H-1), 5.12 (1H, d, J = 7.6 Hz, 3-O-Glc H-1), 6.25
(1H, s, Rha H-1) #16.31 (H, d, J = 8.1 Hz, 28-O-Glc
H-1); Rha MHEFFE 5o 1.51 3H, d, J = 6.1
Hz); HCRHIE 715 5o 3.16 (1H, dd, J= 3.5, 14.2
Hz, H-18), 5.40 (1H, brs, H-12). 3C-NMR (125 MHz,
CsDsN) &c: 38.7 (C-1), 26.4 (C-2), 81.2 (C-3), 43.4
(C-4), 47.8 (C-5), 18.2 (C-6), 32.6 (C-7), 39.7 (C-8),
48.0 (C-9), 37.0 (C-10), 23.6 (C-11), 122.7 (C-12),
1442 (C-13), 42.2 (C-14), 28.1 (C-15), 23.3 (C-16),
47.1 (C-17), 41.5 (C-18), 46.2 (C-19), 30.7 (C-20),
33.8 (C-21), 32.6 (C-22), 63.7 (C-23), 14.1 (C-24),
15.9 (C-25), 17.3 (C-26), 26.1 (C-27), 176.5 (C-28),
33.2 (C-29), 23.7 (C-30), Ara C-1~C-5 (104.5, 75.9,
75.0, 80.4, 65.2), Rha C-1~C-6 (101.5, 71.9, 72.5,
742, 69.3, 18.4), 3-O-Glc C-1~C-6 (106.5, 75.3,
78.5, 71.0, 78.6, 62.3), 28-O-Glc C-1~C-6 (95.3,
73.9, 779, 71.2, 76.8, 62.3); DEPT 45 HAHB ) 8
ANERAE T 24 DBUKIE T 14 /N2 RS 5 1
7 ARG S DA RIS EE 5 S iR A —
F;P, WA 3 N cernusoide Co

a4 BOTLERMA, [aly-20.1(c0.12,
MeOH). ESI-MS CIEE 1) m/z 1113 [M+Na]*,
ESI-MS (B F#%3) m/z 1089 [M—H] , ZiaH
BC-NMR %z € H 773N Cs3HseO23. 'H-NMR
(500 MHz, CsDsN) #4H 6 M ICH R P55 ou
0.96 (3H, s, H-25), 1.03 (3H, s, H-29), 1.05 (3H, s,
H-24), 1.08 (3H, s, H-30), 1.17 (3H, s, H-26) A1 1.76

(3H, s, H-27); 4 /M 2 715 5 0u 5.08 (1H, d, J =
6.0 Hz, Ara H-1), 6.24 (1H, s, Rha H-1), 6.26 (1H, d,
J=28.1Hz, Glc I H-1), 5.06 (1H, d, J= 8.1 Hz, Glc II
H-1); Rha IS5 1.64 3H, d, J = 6.1
Hz); H e LR 7155 5.27 (1H, brs, H-16) 1 5.61
(1H, brs, H-12). '3C-NMR (125 MHz, CsDsN) &:
38.8 (C-1), 26.1 (C-2), 80.9 (C-3), 43.4 (C-4), 47.3
(C-5), 18.1 (C-6), 32.8 (C-7), 39.8 (C-8), 47.8 (C-9),
37.0 (C-10), 23.5 (C-11), 122.7 (C-12), 144.0 (C-13),
42.0 (C-14), 35.8 (C-15), 74.0 (C-16), 48.8 (C-17),
41.2 (C-18), 46.5 (C-19), 30.8 (C-20), 35.5 (C-21),
32.1 (C-22), 63.8 (C-23), 13.8 (C-24), 15.9 (C-25),
17.5 (C-26), 27.1 (C-27), 175.9 (C-28), 33.2 (C-29),
24.3 (C-30), Ara C-1~C-5 (104.1, 75.5, 74.4, 69.6,
65.4), Rha C-1~C-6 (101.6, 72.3, 72.4, 73.6, 69.2,
18.5), Glc I C-1~C-6 (95.9, 73.8, 78.3, 70.8, 77.9,
69.3), Glc I C-1~C-6 (105.2, 74.8, 78.2, 71.3, 78.5,
62.4); DEPT %25 tHAHR ) 8 DNERRAE 5 25 M
A5 5 13 MEHERE M 7 M EBRES. LA
R 5 5% SRR A — B, WS E A
4 ° medicago-saponin P .

WEY 5. HETEH AR, [a]s +12.6 (¢ 0.20,
MeOH). ESI-MS CIEE FAEH ) m/z 1 067 [M+Na]*,
ESI-MS (5 7HR) m/z 1043 [M—H], ZiaH
BC-NMR #dz 8 € H 130N Cs2HgaO21. "H-NMR
(500 MHz, CsDsN) 25t 6 AN ICHE R 7155 ou
0.90 (3H, s, H-29), 0.91 (3H, s, H-25), 0.97 (3H, s,
H-30), 1.00 3H, s, H-26), 1.12 (3H, s, H-24) £11.23
(3H, s, H-27); 4 MHim £ 51 115 ‘5 6u 4.92 (1H, d, J =
7.1 Hz, Ara H-1), 6.32 (1H, s, Rha H-1), 5.34 (1H, d,
J = 7.6 Hz, Xyl H-1), 5.08 (1H, d, J = 7.9 Hz, Glc
H-1); Rha B FE 56 1.56 3H, d, J = 6.1
Hz); HICRHER 155 3.26 (1H, dd, J = 3.5, 13.4
Hz, H-18) #15.45 (1H, brs, H-12). 3C-NMR (125
MHz, CsDsN) &c: 38.9 (C-1), 26.5 (C-2), 81.3 (C-3),
43.6 (C-4), 47.8 (C-5), 18.3 (C-6), 33.0 (C-7), 39.6
(C-8), 482 (C-9), 37.0 (C-10), 23.6 (C-11), 122.4
(C-12), 144.6 (C-13), 42.0 (C-14), 28.2 (C-15), 23.6
(C-16), 46.5 (C-17), 41.8 (C-18), 46.3 (C-19), 30.8
(C-20), 34.1 (C-21), 33.3 (C-22), 63.8 (C-23), 14.3
(C-24), 15.9 (C-25), 17.2 (C-26), 26.0 (C-27), 180.1
(C-28), 33.3 (C-29), 23.6 (C-30), Ara C-1~C-5
(104.7, 75.5, 75.6, 80.5, 66.0), Rha C-1~C-6 (101.1,
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71.7, 82.7, 73.2, 69.3, 18.6), Xyl C-1~C-5 (107.4,
75.5, 78.4, 71.2, 67.3), Glec C-1~C-6 (106.8, 75.4,
78.4, 71.3, 78.6, 62.3); DEPT 45 HiAHMN ) 8 NZE
WSS 23 NG 5. 14 D HEBRE S/ 7
NGRS T o LA EBE R 5278 0 E A — S,
WS EWAEY) 5 NIRRT J6-3p-0-B-D-IE i A
W -(1—3)-0-L-MHE R R 224 -(1—2)- [ B-D- ML I i 225 9 -
(1—4)]-o-L-MEE g BT F AR B EF

&Y 6: HETOEMA, [aly +12.6 (¢ 0.20,
MeOH). ESI-MS CIEB FHAD m/z 1405 [M+Nal*,
ESI-MS (£ 3 FH0) m/z 1381 [M-H]", &&HH
BC-NMR 3 72 H 531 A CosHio6031. 'TH-NMR
(500 MHz, CsDsN) ¢t 6 AN 6 H 2 715 5 ou
0.85 (3H, s, H-29), 0.86 (3H, s, H-30), 0.96 (3H, s,
H-25), 1.06 (3H, s, H-26), 1.11 (3H, s, H-24) #11.13
(3H, s, H-27); 6 MHEuEE 11556 4.75 (1H, J =
6.3 Hz, Ara H-1), 6.24 (1H, s, 3-O-Rha H-1), 5.12
(1H, d, J = 7.8 Hz, 3-0-Glc H-1), 6.22 (H, d, J = 8.1
Hz, 28-0-Glc 1 H-1), 4.98 (H, d, J = 8.1 Hz, 28-0-Glc
II H-1), 5.84 (1H, s, 28-0-Rha H-1); 3-O-Rha Al
28-O-Rha WHE T 15 570 A Ndu 1.67 (3H, d, J =
6.3 Hz) 1 1.62 3H, d, J= 6.2 Hz);  7CHHER T3
S6u 3.15 (1H, dd, J = 3.8, 13.2 Hz, H-18) £15.38
(1H, brs, H-12). 3C-NMR (125 MHz, CsDsN) é&c:
38.9 (C-1), 26.4 (C-2), 81.1 (C-3), 43.5 (C-4), 47.6
(C-5), 18.2 (C-6), 33.0 (C-7), 39.7 (C-8), 48.0 (C-9),
37.0 (C-10), 23.6 (C-11), 122.7 (C-12), 144.2 (C-13),
42.1 (C-14), 28.1 (C-15), 23.2 (C-16), 47.1 (C-17),
41.5 (C-18), 46.1 (C-19), 30.7 (C-20), 33.8 (C-21),
32.6 (C-22), 63.8 (C-23), 13.9 (C-24), 16.1 (C-25),
17.3 (C-26), 26.1 (C-27), 176.4 (C-28), 33.2 (C-29),
23.7 (C-30), Ara C-1~C-5 (104.5, 75.9, 75.0, 80.3,
65.3), 3-O-Rha C-1~C-6 (101.5, 71.9, 72.5, 74.1,
69.8, 18.4), 3-O-Glc C-1~C-6 (106.8, 75.4, 78.4,
71.3, 78.6, 62.3), 28-O-Glc I C-1~C-6 (95.3, 73.9,
77.9, 71.2, 76.8, 69.3), 28-0-Glc II C-1~C-6 (104.7,
75.2, 76.4, 783, 771.2, 612), 28-O-Rha C-1~C-6
(102.8,73.2,72.7,73.8, 70.2, 18.6); DEPT {45 HiAH
N 8 ANZFEIRAE T 34 ASBUIKAE 5+ 15 A0 F LAk
A 8 ARG T . DS 5 S kA
RK—B), HEENEY) 6 N hederacholichiside Fo

&M 1. AOLEEHAR, [a]5-20.8 (c0.25,
MeOH). ESI-MS CIEE T4 m/z 1697 [M+Na]',

ESI-MS (B F#30) m/z 1673 [M—H], Z&HH
BC-NMR a1 € H 431N Cr7H126039. 'TH-NMR
(500 MHz, CsDsN) ¢4 7 ANEH TR 155
0.86 (3H, s, H-25), 0.87 (3H, s, H-30), 0.88 (3H, s,
H-29), 1.08 (3H, s, H-26), 1.16 (3H, s, H-24), 1.23
(3H, s, H-27) #1129 (3H, s, H-23); 8 MHiimHLm 1
=5 6u 4.85 (1H, d, J = 6.6 Hz, Ara H-1), 6.15 (1H, s,
3-O-Rha H-1), 6.23 (1H, d, J = 8.0 Hz, Glc I H-1),
4.96 (1H, d, J = 8.0 Hz, Glc Il H-1), 5.84 (1H, s, of
28-O-Rha 1), 5.23 (1H, d, J = 8.1 Hz, Glc III H-1),
4.97 (1H, d, J = 8.0 Hz, Glc IV H-1) #15.85 (1H, s,
28-O-Rha Il H-1); 3-O-Rha. 28-O-Rha I #1 28-O-Rha
1T F B 5 715 5 20 ) A ou 1.62 (3H, d, J= 6.1 Hz),
1.72 (3H, d, J= 6.2 Hz), 1.68 (3H, d, J= 6.1 Hz); ¥
JCRHIER 7155 u 3.18 (1H, dd, J = 4.0, 11.5 Hz,
H-18), 3.26 (1H, dd, J = 3.6, 13.6 Hz, H-3) £l 5.38
(1H, brs, H-12). 13C-NMR (125 MHz, CsDsN) &c:
38.9 (C-1), 26.6 (C-2), 88.6 (C-3), 39.5 (C-4), 56.0
(C-5), 18.5 (C-6), 33.1 (C-7), 39.8 (C-8), 48.0 (C-9),
37.0 (C-10), 23.8 (C-11), 122.8 (C-12), 144.1 (C-13),
42.1 (C-14), 28.2 (C-15), 23.3 (C-16), 47.1 (C-17),
41.6 (C-18), 46.2 (C-19), 30.7 (C-20), 34.0 (C-21),
32.5 (C-22), 28.0 (C-23), 17.0 (C-24), 15.6 (C-25),
17.5 (C-26), 26.1 (C-27), 176.6 (C-28), 33.1 (C-29),
23.6 (C-30), Ara C-1~C-5 (104.7, 75.8, 74.3, 69.9,
65.6), 3-O-Rha C-1~C-6 (101.7, 72.5, 72.4, 74.1,
70.1, 18.4), Glc I C-1~C-6 (95.6, 74.0, 78.8, 71.0,
78.2, 69.4), Glc II C-1~C-6 (105.0, 75.5, 76.3, 78.6,
77.9, 61.2), 28-O-Rha I C-1~C-6 (102.8, 72.5, 71.2,
84.5, 68.6, 18.7), Glc Il C-1~C-6 (106.4, 75.4, 78.1,
71.4,77.0, 69.8), Glc IV C-1~C-6 (105.5, 75.5, 76.2,
78.5, 77.3, 61.2)F1 28-O-Rha II C-1~C-6 (101.9,
73.0, 72.8, 74.1, 70.6, 18.6); DEPT 545 HAHMN ) 8
MNEIRAE T 44 DNRERAE 5+ 15 AN H (S 5 A
10 ANFIERRAE 5, DL Bds 5 258 S0k A —
P4, WA 7 N 3B-0-a-L-MEE iR 24 -
(12)-0u- L- A e B 7 A7 - 55 3R R -2.8-O- - L- ML PR
B 2 0 -(1—4)-B-D- N R 7] 225 4 -(1—6)-B-D- ML e 7
%) 5 -(1>4)-0-L- ML 1 B8 2= W -(1—4)-B-D- Mk 1R 7 %
Wi -(1—6)-B-D-MH Wi 8] 2] B TG 7
5 BhYERZH AR A A SE T

KH MTT &0l 7 AEYD 1~7 %5 2 B N5
JibyRg 4 A (HL-60 4HAE AT HepG2 4HAE) HIASNM A
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BETEINENS T, A2 KR AR 45 SR RN,
a3, 4. 6 717 B0iEME: (&1 2 BoR
B 59 B2 A B FE AN A S, 0] HL-60 21 A 3 58 )
RN B (median inhibition concentration, ICso)
B3 5924 35.72 A1 54.78 pmol/L, 1] HepG2 4H i
HEBE ) 1Cs0 B4 N 24.03. 70.49 pmol/L; &4
5 i PERGE, X HL-60 4 F1 HepG2 4HAE 1Cso
B354 5.79+ 3.42 pmol/L.

x2 LEY 1~7 X 2 FBhE YA 8 5E A0 I E 1t
(x+s,n=3)

Table 2 Antiproliferatory activity against two cancer cell
lines of compounds 1—7 (x +s ,n=3)

ICso/(umol-L 1)

&
HL-60 HepG2
1 35.72+0.12 24.03+0.95
2 54.78+2.13 70.49+5.75
5 5.79+0.29 3.424+0.23
ZRWE 0.29+0.04 0.47+0.06

AW 3. 40 6 A7 AR ER AN

“Compounds 3, 4, 6 and 7 were inactive

6 itig

AT FHZ M EEF B, BTG E R R
TEBIYIR A HRE CH B35 R oy s aifb /5 3 7 A
=R E ARG, AR B E AERAE P e
T eI, KR eEw 1 Ee e, fr
B RS R e = s B, s =M
TGy DRUNFHEBRER . E S O L R
JG, A 2 Pl %@ AE Y B Ry i LI o g
F, % 3 F (LEW 4 IR B 5
AR SRR =R R R A E
BUH RSy, HAEMETZ, AhE. k.
BIMOME . BU . PUHIV 25, HA b s k& 52 5%
RS2, AR A LA TS B RS b
REER B KR, oo C3 MEEAH
Rha(1—2)Ara-45 4 Jr Be IR EE H C-28 KA B2
TR IR AP A B BTG IR A 1810281 7
KT, a5 FFa LRSS, RUH T
B B (R 2 B B A RE . A 1 A
& BiRGERES S, (EIE R BT AY 5,
W2 BT C-3 0B+ Rha(1—2)Ara- F BUKR HiZ S
TG C-3 MR RS, BT Haiskmmg Kz
K2 C-3 AhEEE NN Ara, ERHENMLFR

SRAS T ZHEEE AR Ara (0BT AL  BEAL,
IF 2 0t 22 2% B S5t HLIL-60 44 P 48 4 4100 ) £ P 5
+ HepG2 4Hfid, MitbAH0 1 F1 5 RILHAH 45 R,
PRI AL B 0T S AR 20 AR R A R A Tl
SRIEAA, (a2, g5 b, AR FE
B HSELC R = iE B IS, O
Gt I BUMR S PER TR AL T S5 KA
REFR AL EATRAAEA R R
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[Frfemit £ UAF]

s HBEAANE -

OB T

TR A W A YA TE Uncaria rhynchophylla (Miq.) Miq. ex
Havil.. X*t##% U. macrophylla Wall.. &4k U. hirsuta Havil., %4
#& U. sinensis (Oliv.) Havil. & 4n R4k U. sessilifrudus Roxb.# T
W EM, K A FRK, &t R, BT, BH SRR,
FRFIFZ A%, ATAHRAS, RR#HE, &REKR, &7 RIK,
DOUIER, ERTR. kR IR,

AERRIEF AR 2em; ERMEKI~5cm; LEKY 2 mm,
TEHRER, &% S, ZAKAEZ Ilmm: BEFE, TK, K% 7 mm,
dm 5 A, ARABW, ssadmrkEL, BRALEEL; BHS,
ATRRAE G, LHERZIR, kmR, RLBsE: F5TE, S8H, LELAH, hdTHRIEFIN, EkhKk




