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Triter penoid saponins of Alternanthera philoxeroides (Mart.) Griseb

GUO Qing-lan', LI Bin*, LI Jiar?, LI Jing-jing", XIA Li-ying', DONG Jun-xing"
(1. Beijing Institute of Radiation Medicine, Beijing 100850, China; 2. Insitute of Chemical Defence, Beijing 102205, China)

Abstract: In order to find the anti-virus constituents of Alternanthera philoxeroides (Mart.) Griseb, the
investigation was carried out.  The paper reported the five triterpenoid saponins isolated from n-BuOH fraction:
3-0-p-D-glucopyranosyl (1—3)-O-[4-D-glucopyranosyl-oleanolic acid]-28-O-4-D-glucuronopyranoside (1),
oleanalic acid-3-O-p-D-glucuronopyranoside (calendul oside E, 2), oleanolic acid-3-O-4-D-glucopyranosyl-28-O-
S-D-glucopyranosyl ester (chikusetsusaponin-IVa, 3), 3-O-(6'-O-butyl-f-D-glucuronopyranosyl)-oleanadlic acid-

28-O-p-D-glucopyranosy! ester (4) and hederagenin-3-O-4-D-glucuronopyranoside (HN-sapoins K, 5).

Saponin

lisanew compound, saponins 4 and 5 were isolated from the plant for the first time.
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(1—3)-O-[s-D-glucopyranosyl]-oleanalic acid-28-O-p-
D-glucuronopyranoside), £ SCHkAE R A ILHfE, K-
wiaw (8 1).
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Tablel NMRdataand major correlations from HMBC of compound 1 in CsDsN

Position OH oc HMBC Position OH oc HMBC
1 1.34 (m), 0.84 (m) 38.9 Glucose-1
2 2.32 (m), 1.77 (m) 26.6 H-3 1 4.80 (1H,d, J=7.2 Hz) 105.1 H-3
3 3.20 (1H, dd, J=4.0, 14.0 Hz) 89.8 H-1' 2 4.29 (1H, m) 73.6
4 39.8 3 4.27 (1H, m) 82.2
5 0.67 (m) 56.1 4 4.23 (1H, m) 78.0
6 18.7 5 3.90 (1H, m) 78.5
7 0.93 (m) 34.2 6 450 (1H, dd, J =11.4, 4.4 Hz) 62.9
8 40.1 4.37 (1H,d, J=4.4 Hz)
9 1.43 (m), 1.44 (m) 48.2
10 1.84 (m), 1.78 (m) 328 Glucose-2
11 1.84 (m), 0.87 (m) 239 1" 5.32 (1H,J=7.2 Hz) 105.6 H-3'
12 5.47 (1H, br ) 123.1 2" 4.05 (1H, m) 79.4
13 144.4 3" 4.33 (1H, m) 76.4
14 42.3 H-16 4" 4.21 (1H, m) 74.1
15 2.30 (m), 1.28 (m) 28.4 5" 4.08 (1H, m) 76.9
16 2.10 (m), 1.99 (m) 23.6 6" 4.45 (1H, dd, J = 10.8, 4.4 Hz) 62.3
17 1.56 (m) 47.2 H-18 436 (1H, d, J=4.4 Hz)
18 3.18 (1H, dd, J=12.8, 4.0 Hz) 42.0 H-12
19 1.77 (m), 1.22 (m) 46.5 Glucuronic acid
20 31.0 1™ 6.28 (1H,J=7.8 Hz) 96.0 H-2"
21 1.34 (m), 0.97 (m) 34.2 2 4.18 (1H, m) 718
22 1.43 (m), 1.32 (m) 334 3" 4321 (1H, m) 78.8
23 1.22 (9 285 4" 4.326 (1H, m) 712
24 0.85 (5 17.0 H-3 5" 4.323 (1H, m) 78.0
25 0.80 (s) 15.8 6" 177.4
26 0.89 (s) 17.7
27 1.08 (s 26.4
28 176.9 H-1"
29 1.26 (9) 334
30 1.01(s) 239
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HR-ESI-MS (-) m/z. 955.491 62 [M—-H] (315N
955.490 80), i 2 %AW 5T A CagHr60190 L
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& 2 AtKK, mp: 264~267 °C; ESI-MS
(+) 'z 614 [M-H,0]"; 4i#"HNMRAFI®C NMRi;,
HED 731304 CaeHs60g. “H NMR (CsDsN, 400 MHZ)
5: 545 (1H, t, J = 7.2 Hz, H-12), 5.04 (1H, d, J = 7.6
Hz, gluA-1), 4.72 (1H, d, gluA-5), 4.62 (1H, t, gluA-4),
4.34 (1H, t, gluA-3), 4.14 (1H, t, gluA-2), 3.40 (1H, dd,
J = 16.0, 4.4 Hz, H-3), 3.28 (1H, dd, J = 17.6, 4.0 Hz,
H-18), 0.79, 0.84, 0.94, 0.97, 0.99, 1.17, 1.20 (3H, s,
7xCHz). *C NMR (CsDsN, 400 MHz) 6: 38.4 (C-1),
26.5 (C-2), 88.8 (C-3), 39.4 (C-4), 55.5 (C-5), 18.3
(C-6), 33.8 (C-7), 39.5 (C-8), 47.8 (C-9), 36.7 (C-10),
24.2 (C-11), 123.1 (C-12), 144.6 (C-13), 41.7 (C-14),

28.1 (C-15), 23.6 (C-16), 46.5 (C-17), 41.9 (C-18), 46.2
(C-19), 316 (C-20), 33.1 (C-21), 33.0 (C-22), 28.0
(C-23), 16.8 (C-24), 15.3 (C-25), 17.2 (C-26), 26.0
(C-27), 180.0 (C-28), 30.8 (C-29), 23.6 (C-30), 107.2
(gluA-1), 75.4 (gluA-2), 78.0 (gluA-3), 73.3 (gluA-4),
77.8 (gIUA-5), 172.7 (gluA-6) . LL LI it %t 5 SCik !
R IE 1) 55 1 S 1 -3~ O- - D- N M 4] 2 W 1 1 17 K i —
B, DR S A S ) h 5 R R -3-O-B-D- i W
AP IR TT (calenduloside E).

&3 AkA, mp 214~216 'C; ESI-MS(+)
Mz 795 [M+H]", 794 [M]*; 454 "H NMR Al °C NMR
i HEM TN CioHesOae 'H NMR (DM SO-d,
600 MHz) 6: 5.24 (1H, d, J=7.8 Hz, glc-1), 5.13 (1H, t,
J = 6.6 Hz, H-12), 4.14 (1H, d, J = 7.8 Hz, gluA-1),
3.40 (1H, dd, J = 6.0, 12.0 Hz, H-3), 3.24 (1H, dd, J =
6.0, 12.0 Hz, H-18), 0.70, 0.85, 0.87, 0.96, 1.08, 1.12,
1.15 (3H, s, 7¥CH3). *C NMR (DM SO-ds, 600 MHz) &:
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38.7 (C-1), 25.4 (C-2), 87.8 (C-3), 38.7 (C-4), 55.0
(C-5), 17.7 (C-6), 32.2 (C-7), 38.9 (C-8), 47.0 (C-9),
36.2 (C-10), 22.9 (C-11), 121.6 (C-12), 143.4 (C-13),
41.2 (C-14), 27.1 (C-15), 22.5 (C-16), 45.9 (C-17), 40.7
(C-18), 455 (C-19), 30.2 (C-20), 33.2 (C-21), 31.5
(C-22), 27.6 (C-23), 16.4 (C-24), 15.2 (C-25), 16.6
(C-26), 25.4 (C-27), 175.1 (C-28), 32.7 (C-29), 23.3
(C-30), 105.3 (gluA-1), 73.9 (gluA-2), 74.1 (gluA-3),
72.1 (gluA-4), 76.6 (gluA-5), 173.7 (gluA-6), 94.0
(glc-1), 72.3 (glc-2), 76.7 (glc-3), 69.5 (glc-4), 77.7
(glc-5), 60.6 (glc-6). AL i Ktk 15 SCR e po
W Va8, k%I Va.
&4 iR, mp 181~184 'C, ESI-MS
(+) m/z 873 [M+Na]*, 868 [M+H,0]"; &i# 'H NMR
R BC NMR i, #fEMS 7l CaeHraOume H NMR
(CsDsN, 400 MHz) d: 6.27 (1H, d, J = 8.0 Hz, glc-1),
5.36 (1H, t, J = 7.2 Hz, H-12), 4.93 (1H, d, J = 7.2 Hz,
gluA-1), 4.30 (2H, m, H-1'), 3.30 (1H, dd, J = 4.0, 11.2
Hz, H-3), 3.12 (1H, dd, J = 4.0, 13.6 Hz, H-18), 1.55
(2H, m, H-2), 1.38 (2H, m, H-3)), 0.70 (3H, m, H-4)).
3C NMR (CsDsN, 400 MHz) d: 39.3 (C-1), 26.5 (C-2),
88.9 (C-3), 39.7 (C-4), 55.6 (C-5), 19.1 (C-6), 32.4
(C-7), 39.8 (C-8), 47.8 (C-9), 36.8 (C-10), 23.2 (C-11),
122.7 (C-12), 144.0 (C-13), 42.0 (C-14), 28.1 (C-15),
23.5 (C-16), 47.0 (C-17), 41.6 (C-18), 46.0 (C-19), 30.6
(C-20), 33.8 (C-21), 33.0 (C-22), 28.0 (C-23), 16.7
(C-24), 15.4 (C-25), 17.3 (C-26), 26.0 (C-27), 176.2
(C-28), 33.1 (C-29), 23.6 (C-30), 107.2 (gluA-1), 75.2
(gluA-2), 77.8 (gluA-3), 72.9 (gluA-4), 77.2 (gluA-5),
170.2 (gluA-6), 64.8 (C-1'), 29.8 (C-2), 19.1 (C-3),
13.6 (C-4"), 95.6 (glc-1), 72.9 (glc-2), 79.2 (glc-3), 70.9
(glc-4), 78.8 (glc-5), 62.0 (glc-6).*H NMR #i *C NMR
B 15 SRR IE 10K FARAC BRIV —88, #oif o i%
WA 3-O-p-D- NI 36 %6 55 e 1R TG - 55 18R 12 -
28-O-p-D-MLW i A FE T (KRR AFIV),
EWS AMRA, mp224~227 'C; ESI-MS (+)
m'z 648 [M]*, 454 *H NMR FI °C NMR i, #Ei%
a5 TR M CaeHsgOe *H NMR (DMSO-ds,
400 MHz) 6: 5.15 (1H, t, J = 7.2 Hz, H-12), 4.27 (1H,
d, J = 8.0 Hz, gluA-1), 3.58 (1H, dd, J = 11.2, 4.0 Hz,
H-3), 3.47 (1H, dd, J = 12.8, 4.0 Hz, H-18), 3.12 (2H, s,
H-23), 0.55, 0.74, 0.92, 1.05, 1.13, 1.22 (3H, s, 7xCHy).
3C NMR (DMSO-ds, 400 MHZ) §: 38.9 (C-1), 25.6
(C-2), 82.2 (C-3), 43.5 (C-4), 47.1 (C-5), 18.2 (C-6),
33.4 (C-7), 39.7 (C-8), 47.1 (C-9), 36.0 (C-10), 23.4
(C-11), 121.5 (C-12), 143.9 (C-13), 42.3 (C-14), 27.2
(C-15), 23.4 (C-16), 46.1 (C-17), 41.4 (C-18), 45.8
(C-19), 30.4 (C-20), 33.4 (C-21), 33.4 (C-22), 62.6

(C-23), 13.0 (C-24), 16.9 (C-25), 17.3 (C-26), 25.6
(C-27), 178.8 (C-28), 33.4 (C-29), 23.4 (C-30), 102.3
(gluA-1), 73.7 (gluA-2), 78.0 (gluA-3), 72.7 (gluA-4),
76.5 (gluA-5), 173.3 (gluA-6). *H NMR i1 *C NMR
Kot 5 SCHRIRE (1) HN-saponins K — 53, i i 1%
k&% HN-saponins K .
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