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Chemical constituents of triterpenoid saponins from Glycyrrhiza uralensis
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Abstract: Objective To study the chemical constituents from the roots and rhizomes of Glycyrrhiza uralensis. Methods The
compounds were separated and purified by solvent and chromatographic methods. Their structures were identified by spectroscopic
techniques. Results Fourteen triterpenoid saponins isolated from 50% ethanol extract of the roots and rhizomes of G uralensis were
identified as uralsaponin C (1), uralsaponin D (2), licorice-saponin A3 (3), uralsaponin F (4), 22-acetoxyl-glycyrrizin (5),
24-hydroxyl-licorice-saponin E2 (6), licorice-saponin E2 (7), licorice-saponin G2 (8), 22B-acetoxyl-glyrrhaldehyde (9), 3p-O-[p-D-
glucuronopyranosyl-(1—2)-p-D-glucuronopyranosyl]-glycyrretol (10), araboglycyrrhizin (11), licorice-saponin J2 (12), glycyrrhizin (13),
and glycyrrhetic acid monoglucuronide (14). Compounds 1—14 showed the cytotoxic activity against the human cancer cell lines
MGC-803, SW620, and SMMC-7721 with ICsy > 100 umol/L. The aglycones of compounds 2, 6—8, and 13 displayed the inhibition on the
growth of cancer cells with ICs, at 18.3—41.6 umol/L. Conclusion Compound 14 is a new natural product, and compound 11 is isolated
from the plant for the first time; Compounds 1—14 show no cytotoxic activity against the human cancer cell lines MGC-803, SW620, and
SMMC-7721, and the aglycones of compounds 2, 6—38, and 13 could significantly increase the cytotoxic activity after hydrolysis.
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wEW 1. AR (FEE, ESI-MS m/z: 823
[M—H], C4xHgO16. 'H-NMR (300 MHz, CsDsN) ¢:
5.82 (I1H, s, H-12), 5.44 (1H, d, J = 7.0 Hz, H-1"),
5.06 (1H, d, J = 7.0 Hz, H-1"), 3.86 (2H, m, H-30),
3.76 (1H, m, H-22), 3.33 (1H, dd, J = 3.0, 12.0 Hz,
H-3), 3.03 (1H, m, H-1), 2.68 (1H, brd, J = 12.0 Hz,
H-18), 2.44 (1H, s, H-9), 1.42 (3H, s, H-27), 1.41 (3H,
s, H-23), 1.25 (3H, s, H-24), 1.22 (3H, s, H-25), 1.14
(3H, s, H-28), 1.14 (3H, s, H-29), 1.08 (3H, s, H-26),
0.74 (1H, d, J = 12.0 Hz, H-5); "“C-NMR (100 MHz,
CsDsN) §: 199.5 (C-11), 172.4 (C-6'), 172.1 (C-6"),
169.4 (C-13), 128.7 (C-12), 107.0 (C-1"), 105.1 (C-1"),
89.2 (C-3), 84.6 (C-2'), 78.5 (C-5"), 77.7 (C-3"), 77.6
(C-3"), 77.5 (C-5"), 76.9 (C-2"), 74.6 (C-22), 73.3
(C-4"), 73.0 (C-4"), 69.9 (C-30), 62.0 (C-9), 55.5 (C-5),
45.4 (C-18), 45.4 (C-8), 44.0 (C-14), 40.6 (C-19), 40.0
(C-4), 39.6 (C-1), 38.6 (C-21), 37.8 (C-17), 37.2
(C-10), 35.9 (C-20), 33.0 (C-7), 28.3 (C-29), 28.1
(C-23), 28.0 (C-16), 26.8 (C-2), 26.6 (C-15), 23.1
(C-27), 21.7 (C-28), 18.9 (C-26), 17.7 (C-6), 16.9
(C-24), 16.8 (C-25). LA It 5 sk —2), #%
YEAY 1 24 uralsaponin Co

&Y 2: AEBAR (FEL, ESI-MS m/z: 849
[M—H], C4Hs:015. 'H-NMR (300 MHz, CsDsN) 6
5.77 (1H, s, H-12), 5.44 (1H, d, J = 7.5 Hz, H-1"),
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5.05 (1H, d, J=7.5 Hz, H-1'), 443 (1H, d, J= 5.7 Hz,
H-22), 3.36 (1H, dd, J = 4.5, 11.7 Hz, H-3), 2.38 (1H,
s, H-9), 1.40 (3H, s, H-23), 1.32 (3H, s, H-27), 1.24
(3H, s, H-24), 1.19 (3H, s, H-25), 0.98 (3H, s, H-26),
0.96 (3H, s, H-28), 0.71 (1H, d, J = 11.4 Hz, H-5);
BC-NMR (100 MHz, CsDsN) 6: 198.9 (C-11), 175.1
(C-30), 172.3 (C-6'), 172.1 (C-29), 172.0 (C-6"), 163.9
(C-13), 130.3 (C-12), 106.9 (C-1"), 105.0 (C-1'), 89.1
(C-3), 85.4 (C-22), 84.5 (C-2'), 78.4 (C-5"), 77.7 (C-5"),
77.6 (C-3"), 77.4 (C-3"), 76.8 (C-2"), 73.3 (C-4"), 73.0
(C-4"), 62.0 (C-9), 55.4 (C-5), 53.1 (C-17), 45.1 (C-8),
445 (C-18), 44.4 (C-14), 39.9 (C-4), 39.5 (C-1), 37.3
(C-10), 36.2 (C-20), 36.1 (C-21), 359 (C-19), 33.1
(C-7), 28.1 (C-23), 26.7 (C-2), 25.9 (C-16), 25.2 (C-15),
23.7 (C-28), 22.2 (C-27), 18.7 (C-26), 17.6 (C-6), 16.9
(C-24), 17.6 (C-25). LAt 5 ok —s™,
YEAY) 2 4 uralsaponin Do

&Y 3: AR (HEE, ESI-MS m/z: 983
[M—H]", C4sH7,0,1. 'H-NMR (500 MHz, CsDsN) ¢
5.92 (1H, s, H-12), 6.34 (1H, d, J = 7.6 Hz, H-1""),
541 (1H,d,J=7.5Hz, H-1'), 5.03 (1H, d, J= 7.4 Hz,
H-1"), 3.33 (1H, dd, J = 4.2, 11.8 Hz, H-3), 2.50 (1H,
brd, J=10.5 Hz, H-18), 2.38 (1H, s, H-9), 1.39 (3H, s,
H-23), 1.34 (3H, s, H-27), 1.25 (3H, s, H-24), 1.22
(3H, s, H-25), 1.17 (3H, s, H-29), 0.98 (3H, s, H-26),
0.78 (3H, s, H-28); "*C-NMR (100 MHz, CsDsN) ¢
199.5 (C-11), 175.7 (C-30), 172.0 (C-6"), 172.1
(C-6"), 169.1 (C-13), 128.8 (C-12), 106.9 (C-1"),
105.1 (C-1'), 96.0 (C-1""), 89.2 (C-3), 84.5 (C-2'),
79.5 (C-3""), 78.8 (C-5"), 78.4 (C-5""), 77.6 (C-3'),
77.6 (C-3"), 77.4 (C-5'), 76.8 (C-2"), 743 (2'), 73.3
(C-4"), 73.1 (C-4"), 71.2 (C-4""), 62.3 (C-6"), 62.0
(C-9), 55.4 (C-5), 48.2 (C-18), 45.5 (C-14), 44.3
(C-8), 43.4 (C-20), 41.5 (C-19), 39.9 (C-1), 39.5
(C-4), 37.8 (C-22), 37.2 (C-10), 32.9 (C-7), 32.1
(C-17), 31.3 (C-15), 28.5 (C-29), 28.1 (C-23), 27.9
(C-28), 26.8 (C-2), 26.7 (C-16), 23.4 (C-27), 18.7
(C-26), 17.6 (C-6), 16.8 (C-25), 16.7 (C-24). LA L%k
I 5 SCHRIR G FE A — 5, Wt AW 3 N
licorice-saponin A3

&Y 4: FEORR (PEE-/KD, ESI-MS m/z: 893
[M—H], CyuHgOr9o 'H-NMR (300 MHz, CsDsN) 6:
5.91 (1H, s, H-12), 5.60 (1H, d, J = 7.0 Hz, H-1"), 4.95

(1H, d, J = 7.0 Hz, H-1'), 3.40 (1H, dd, J = 3.0, 12.0
Hz, H-3), 2.34 (1H, s, H-9), 1.94 (3H, s, COCH3), 1.37
(3H, s, H-23), 1.36 (3H, s, H-27), 1.22 (3H, s, H-25),
1.07 (3H, s, H-29), 0.94 (3H, s, H-26), 0.79 (3H, s,
H-28); "*C-NMR (100 MHz, CsDsN) d: 199.4 (C-11),
178.9 (C-30), 1722 (C-6), 172.3 (C-6"), 170.2
(COCH3), 168.6 (C-13), 128.5 (C-12), 104.5 (C-1"),
104.2 (C-1), 89.4 (C-3), 80.6 (C-2"), 77.5 (C-5"), 77.4
(C-3"), 772 (C-5'), 77.3 (C-3"), 77.1 (C-22), 75.4
(C-2"), 72.8 (C-4"), 72.9 (C-4"), 63.0 (C-24), 61.7
(C-9), 55.6 (C-5), 45.4 (C-18), 44.3 (C-4), 44.1 (C-14),
43.3 (C-8), 40.3 (C-19), 39.7 (C-1), 39.1 (C-20), 36.6
(C-10), 35.7 (C-21), 34.8 (C-17), 32.7 (C-7), 29.1
(C-29), 263 (C-2), 26.2 (C-16), 25.4 (C-15), 23.8
(C-27), 22.7 (C-23), 21.5 (C-28), 21.6 (C-28), 20.7
(COCHj), 18.0 (C-6), 18.2 (C-26), 16.3 (C-25). LA %k
W5 i A S5, et a4 N
uralsaponin F.

a5 AtkARK (HEE, ESI-MS m/z: 879
[M—H], CiyHgO15. 'H-NMR (300 MHz, CsDsN) ¢:
6.03 (1H, s, H-12), 5.43 (1H, d, J = 6.6 Hz, H-1"),
5.05 (1H, d, J = 7.6 Hz, H-1"), 3.36 (1H, dd, J = 4.4,
11.6 Hz, H-3), 2.46 (1H, s, H-9), 1.47 (3H, s, H-27),
1.42 (3H, s, H-23), 1.33 (3H, s, H-29), 1.24 (3H, s,
H-24), 1.21 (3H, s, H-25), 1.08 (3H, s, H-26), 0.93
(3H, s, H-28); "*C-NMR (100 MHz, CsDsN) 6: 199.5
(C-11), 179.1 (C-30), 172.4 (C-6"), 172.1 (C-6"),
170.2 (-COCHs), 168.3 (C-13), 129.0 (C-12), 106.9
(C-1"), 105.1 (C-1"), 89.2 (C-3), 84.6 (C-2'), 78.4
(C-5"), 77.7 (C-3"), 77.6 (C-3"), 77.4 (C-5"), 77.4
(C-22), 76.8 (C-2"), 73.3 (C-4"), 73.0 (C-4'), 62.2
(C-9), 55.4 (C-5), 45.7 (C-8), 44.6 (C-18), 43.6
(C-14), 40.6 (C-20), 40.1 (C-19), 40.0 (C-4), 39.5
(C-1), 37.2 (C-10), 36.1 (C-17), 352 (C-21), 32.7
(C-7), 29.5 (C-29), 28.1 (C-23), 26.7 (C-2), 26.6
(C-15), 25.7 (C-16), 24.1 (C-27), 21.8 (C-28), 20.7
(COCH3), 18.8 (C-26), 17.6 (C-6), 16.9 (C-24), 16.8
(C-25). LA F3d 5 semkipos SA —s7, et
&) 5 & 22B-acetoxyl-glycyrrhizin.

& 6. AR (HEE), ESI-MS m/z: 835
[M—H], C4HgO17. 'H-NMR (300 MHz, CsDsN) 6
5.67 (1H, d, J = 7.5 Hz, H-1"), 5.00 (1H, d, J = 7.5
Hz, H-1"), 3.47 (1H, m, H-3), 2.40 (1H, s, H-9), 1.48



¢ &4 Chinese Traditional and Herbal Drugs 38 44 % 55 12 #] 20134E 6 A

* 1555

(3H, s, H-23), 1.35 (3H, s, H-27), 1.20 (3H, s, H-25),
1.17 3H, s, H-29), 0.96 (3H, s, H-26), 0.90 (3H, s,
H-28):; "C-NMR (100 MHz, CsDsN) d: 199.0 (C-11),
179.6 (C-30), 172.3 (C-6"), 172.1 (C-6'), 164.3
(C-13), 130.0 (C-12), 105.4 (C-1"), 104.7 (C-1'), 89.6
(C-3), 84.0 (C-22), 81.7 (C-2), 77.9 (C-5"), 77.9
(C-5"), 77.7 (C-3"), 77.7 (C-3"), 75.8 (C-2"), 73.1
(C-4"), 73.1 (C-4'), 63.4 (C-24), 61.9 (C-9), 56.0
(C-5), 45.0 (C-14), 44.9 (C-8), 44.4 (C-4), 44.9 (C-8),
42.1 (C-20), 40.8 (C-19), 39.5 (C-1), 38.1 (C-21), 37.1
(C-10), 35.2 (C-17), 33.5 (C-7), 26.2 (C-2), 25.9
(C-16), 25.2 (C-15), 23.9 (C-28), 23.0 (C-23), 22.3
(C-27), 20.3 (C-26), 18.5 (C-6), 16.7 (C-25). LA %k
o 5 SCRRIR T FE A — 5, Rt A 6 N
24-hydroxyl-licorice-saponin E2.

WEW T AR (HEE, ESI-MS m/z: 819
[M—H], C4HgO16. 'H-NMR (300 MHz, CsDsN) 6
5.68 (1H, s, H-12), 5.43 (1H, d, J = 7.5 Hz, H-1"),
5.04 (1H, d, J = 7.5 Hz, H-1"), 3.33 (1H, dd, J = 4.2,
11.4 Hz, H-3), 2.40 (1H, s, H-9), 2.28 (I1H, dd, J =
12.0, 3.5 Hz, H-18), 1.40 (3H, s, H-23), 1.34 (3H, s,
H-27), 1.23 (3H, s, H-24), 1.18 (3H, s, H-25), 1.17
(3H, s, H-29), 0.96 (3H, s, H-26), 0.91 (3H, s, H-28):
BC-NMR (100 MHz, CsDsN) 6: 199.0 (C-11), 179.6
(C-30), 172.3 (C-6"), 172.0 (C-6'), 164.3 (C-13),
130.0 (C-12), 107.0 (C-1"), 105.1 (C-1'), 89.1 (C-3),
84.6 (C-2'), 84.0 (C-22), 78.5 (C-5"), 77.7 (C-5"), 77.6
(C-3), 77.5 (C-3"), 76.9 (C-2"), 73.3 (C-4"), 73.0
(C-4"), 62.0 (C-9), 55.4 (C-5), 45.0 (C-14), 44.9 (C-8),
44.4 (C-18), 42.1 (C-20), 40.8 (C-19), 39.9 (C-1), 39.5
(C-4), 38.1 (C-21), 37.3 (C-10), 35.7 (C-17), 33.1
(C-7), 28.1 (C-23), 26.7 (C-2), 26.0 (C-16), 25.2 (C-
15), 23.9 (C-28), 22.3 (C-27), 20.4 (C-29), 18.7 (C-26),
17.5 (C-6), 16.8 (C-25), 16.7 (C-24). LA LHhs 5 3Cik
o™, WMEA S T A licorice-saponin E2.

& 8: Htk AR (HEE), ESI-MS m/z: 837
[M—H], C4Hg017. 'H-NMR (300 MHz, CsDsN)
591 (1H, s, H-12), 5.65 (1H, d, J = 7.0 Hz, H-1"),
5.00 (1H, d, J = 7.0 Hz, H-1"), 3.46 (1H, dd, J = 3.9,
12.6 Hz, H-3), 2.49 (1H, br d, J = 11.0 Hz, H-18), 2.41
(1H, s, H-9), 1.46 (3H, s, H-23), 1.40 (3H, s, H-27),
1.31 (3H, s, H-29), 1.18 (3H, s, H-25), 1.00 (3H, s,
H-26), 0.74 (3H, s, H-28); "C-NMR (100 MHz,

CsDsN) d: 199.3 (C-11), 179.1 (C-30), 172.3 (C-6"),
172.3 (C-6), 169.6 (C-13), 128.6 (C-12), 105.3
(C-1"), 104.7 (C-1"), 89.7 (C-3), 81.6 (C-2'), 77.9
(C-5"), 77.7 (C-3"), 77.7 (C-5), 77.4 (C-2"), 75.8
(C-3", 73.1 (C-4"), 73.1 (C-4"), 63.4 (C-24), 62.0
(C-9), 56.0 (C-5), 48.7 (C-17), 45.5 (C-8), 44.4 (C-4),
44.0 (C-18), 43.4 (C-14), 41.7 (C-19), 39.5 (C-1), 38.4
(C-20), 37.0 (C-10), 33.2 (C-22), 32.1 (C-7), 31.6
(C-21), 28.7 (C-23), 28.6 (C-29), 26.8 (C-28), 26.7
(C-16), 26.6 (C-15), 26.6 (C-2), 23.5 (C-27), 18.5
(C-26), 18.4 (C-6), 16.7 (C-25). UL ¥ ¥i 5 STk &
— 5, W E A 8 M licorice-saponin G2.

AW 9: AR AR CHEE-/K), ESI-MS m/z: 863
[M—H]", CyuHgO7. 'H-NMR (300 MHz, CsDsN) 6
5.88 (I1H, s, H-12), 5.43 (1H, d, J = 7.0 Hz, H-1"),
5.05 (1H, d, J = 7.0 Hz, H-1"), 3.34 (1H, dd, J = 3.0,
9.0 Hz, H-3), 2.56 (1H, dd, J = 11.5, 3.5 Hz, H-18),
2.41 (1H, s, H-9), 2.03 (3H, s, COCH;), 1.41 (3H, s,
H-26), 1.41 (3H, s, H-27), 1.24 (3H, s, H-25), 1.19
(3H, s, H-23), 1.01 (3H, s, H-29), 0.88 (3H, s, H-24),
0.78 (3H, s, H-28), 0.73 (1H, d, J = 11.4 Hz, H-5);
BC-NMR (100 MHz, CsDsN) 6: 202.8 (C-30), 199.0
(C-11), 172.0 (C-6), 171.7 (C-6"), 169.5 (COCH3),
166.9 (C-13), 128.8 (C-12), 106.6 (C-1"), 104.8
(C-1'), 88.8 (C-3), 84.3 (C-2'), 78.1 (C-5"), 77.4
(C-5"), 77.3 (C-3"), 77.1 (C-3"), 76.5 (C-2"), 76.3
(C-22), 73.0 (C-4"), 72.7 (C-4"), 61.8 (C-9), 55.0
(C-5), 45.3 (C-8), 44.4 (C-20), 43.4 (C-18), 43.2
(C-14), 39.6 (C-4), 39.1 (C-1), 36.8 (C-10), 36.3
(C-19), 35.5 (C-17), 34.3 (C-21), 32.3 (C-7), 27.8
(C-23), 26.4 (C-2), 26.2 (C-15), 252 (C-16), 23.8
(C-27), 23.4 (C-29), 21.1 (C-28), 20.4 (COCH3), 18.3
(C-26), 17.2 (C-6), 16.5 (C-25), 16.4 (C-24). LI -3
P 5 SCHRARE I AR 3, MRS 9y 22p-
acetoxyl-glyrrhaldehyde.

A 10: AERAK (HEE, ESI-MS m/z: 807
[M—H], C4HgO15. 'H-NMR (500 MHz, CsDsN) 6
5.72 (1H, s, H-12), 5.42 (1H, d, J = 7.5 Hz, H-1"),
5.04 (1H, d, J = 7.5 Hz, H-1"), 3.75 (1H, d, J = 10.0
Hz, H-30a), 3.69 (1H, d, J = 10.0 Hz, H-30b), 3.33
(1H, dd, J = 11.6, 4.5 Hz, H-3), 2.40 (1H, s, H-9), 2.22
(1H, dd, J = 13.0, 3.5 Hz, H-18), 1.39 (3H, s, H-23),
1.39 (3H, s, H-27), 1.23 (3H, s, H-24), 1.18 (3H, s,
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H-25), 1.13 (3H, s, H-29), 1.03 (3H, s, H-26), 0.79
(3H, s, H-28); "*C-NMR (100 MHz, CsDsN) 6: 199.5
(C-11), 1724 (C-6"), 172.1 (C-6"), 169.9 (C-13),
128.5 (C-12), 106.9 (C-1"), 105.1 (C-1"), 89.2 (C-3),
84.5 (C-2'), 78.4 (C-5"), 77.7 (C-3"), 77.6 (C-3"), 77.4
(C-5"), 76.8 (C-2"), 36.4 (C-22), 732 (C-4"), 73.0
(C-4"), 64.3 (C-30), 62.0 (C-9), 55.4 (C-5), 47.2 (C-18),
45.6 (C-8), 43.5 (C-14), 40.8 (C-19), 39.9 (C-4), 39.5
(C-1), 30.0 (C-21), 32.4 (C-17), 37.2 (C-10), 35.9
(C-20), 32.9 (C-7), 282 (C-29), 28.1 (C-23), 26.9
(C-16), 26.7 (C-2), 26.7 (C-15), 23.6 (C-27), 28.7
(C-28), 18.8 (C-26), 17.6 (C-6), 16.8 (C-24), 16.6
(C-25). L ¥t 5 Sk seA—8, # et
EW) 10 4y 3B-O-[B-D-glucuronopyranosyl-(1—2)-B-D-
glucuronopyranosyl]-glycyrretol.

&M 11 AR AR (FEE-/K), ESI-MS m/z:
777 [M—H] , CyHgpOno 'H-NMR (300 MHz,
CsDsN) 6: 5.96 (1H, s, H-12), 5.43 (1H, d, J= 7.6 Hz,
H-17),5.01 (1H, d, J= 7.6 Hz, H-1"), 3.41 (1H, dd, J =
4.6, 11.6 Hz, H-3), 2.41 (1H, s, H-9), 1.45 (3H, s,
H-23), 1.33 (3H, s, H-27), 1.32 (3H, s, H-29), 1.25
(3H, s, H-24), 1.13 (3H, s, H-25), 1.09 (3H, s, H-26),
0.79 (3H, s, H-28); *C-NMR (100 MHz, CsDsN) §:
199.4 (C-11), 179.1 (C-30), 172.3 (C-6), 168.9
(C-13), 128.6 (C-12), 106. 7 (C-1"), 105.2 (C-1"), 88.9
(C-3), 83.4 (C-2"), 66.6 (C-5"), 77.4 (C-3'), 74.1
(C-3"), 77.4 (C-5"), 38.6 (C-22), 73.5 (C-2"), 69.1
(C-4"), 73.0 (C-4), 62.2 (C-9), 55.6 (C-5), 48.6
(C-18), 45.7 (C-8), 43.8 (C-14), 44.3 (C-20), 42.1
(C-19), 40.1 (C-4), 39.6 (C-1), 37.4 (C-10), 32.4
(C-17), 31.7 (C-21), 33.3 (C-7), 29.0 (C-29), 28.2
(C-23), 26.9 (C-2), 26.8 (C-15), 26.7 (C-16), 24.0 (C-
27), 28.8 (C-28), 19.4 (C-26), 18.1 (C-6), 17.1 (C-24),
17.0 (C-25). LA X 5 cikipE A8,
EMA ) 11 4 araboglycyrrhizin.

& 12: AR (FFEE, ESI-MS m/z: 823
[M—H], C4HgO16. 'H-NMR (300 MHz, CsDsN) 6
5.73 (1H, d, J = 7.4 Hz, H-1'), 5.45 (1H, brs, H-12),
5.03 (1H, d, J = 7.4 Hz, H-1"), 439 (1H, d, J = 10.5
Hz, H-24a), 3.64 (1H, d, J = 10.0 Hz, H-24b), 3.46
(1H, dd, J=4.2, 12.4 Hz, H-3), 2.42 (1H, dd, J = 13.3,
3.5 Hz, H-18), 1.65 (3H, s, H-27), 1.48 (3H, s, H-23),
1.37 (3H, s, H-29), 0.90 (3H, s, H-26), 0.87 (3H, s,

H-28), 0.78 (3H, s, H-25); “C-NMR (100 MHz,
CsDsN) d: 179.6 (C-30), 172.3 (C-6), 172.0 (C-6"),
145.1 (C-13), 122.8 (C-12), 1052 (C-1"), 104.7
(C-1'), 89.9 (C-3), 81.3 (C-2), 77.9 (C-5"), 77.7
(C-3", 77.7 (C-3"), 77.7 (C-5"), 75.7 (C-2"), 73.1
(C-4"), 73.0 (C-4"), 63.4 (C-24), 56.2 (C-5), 48.6
(C-17), 47.7 (C-9), 44.3 (C-18), 44.0 (C-8), 43.5
(C-14), 41.7 (C-19), 40.0 (C-20), 39.1 (C-1), 38.7
(C-4), 36.6 (C-10), 33.2 (C-22), 32.3 (C-7), 31.8
(C-21), 29.1 (C-29), 28.5 (C-28), 27.3 (C-16), 26.6
(C-15), 26.6 (C-2), 26.1 (C-27), 23.9 (C-11), 22.9
(C-23), 19.1 (C-6), 16.8 (C-26), 15.5 (C-25). LA L%k
o ok A -2, e A 12 A
licorice-saponin J2.

& 13: A A (MeOH), HH #EE%S
WL, RE R AAAT 3880 BOHA IR B
N I) 55 e KO K 8 — 30, 5 HRE RO B R S
JERANTBE, WS e a) 13 HHHIR.

&) 14: BRI AR (MeOH), ESI-MS m/z: 644
[M—H] ", CsHs;010. 'H-NMR (500 MHz, CsDsN) 6
5.97 (1H, brs, H-12), 5.73 (1H, d, J = 7.6 Hz, H-1"),
3.45 (1H, dd, J = 4.5, 12.5 Hz, H-3), 2.54 (1H, dd, J =
12.5, 3.0 Hz, H-18), 2.50 (1H, s, H-9), 1.45 (3H, s,
H-27), 1.35 (3H, s, H-23), 1.35 (3H, s, H-29), 1.25
(3H, s, H-25), 1.09 (3H, s, H-24), 1.04 (3H, s, H-26),
0.80 (3H, s, H-28); “C-NMR (125 MHz, CsDsN) 6
39.5 (C-1), 26.7 (C-2), 88.8 (C-3), 39.9 (C-4), 55.4
(C-5), 17.7 (C-6), 33.0 (C-7), 45.6 (C-8), 62.1 (C-9),
37.3 (C-10), 199.5 (C-11), 128.7 (C-12), 169.6 (C-13),
43.5 (C-14), 26.9 (C-15), 26.7 (C-16), 32.2 (C-17),
48.7 (C-18), 41.7 (C-19), 44.1 (C-20), 31.6 (C-21),
38.4 (C-22), 282 (C-23), 16.8 (C-24), 17.0 (C-25),
18.8 (C-26), 23.6 (C-27), 28.7 (C-28), 28.8 (C-29),
179.1 (C-30), 107.2 (C-1'), 782 (C-2'), 75.5 (C-3'),
73.4 (C-4"), 77.9 (C-5"), 172.8 (C-6"). LA E¥¥s 53
mRIRE A Y, R 14 Sk SRl
PR T B IRR
4 EYEHERITR

KM CCK-8 # ™, et 59 1~14 & 2.
6~8. 13 /KM MFr ot 3 Tl A U5 i3 40 i Ak
MGC-803. SW620. SMMC-7721 {RH&NHE (1) 505,
SRR TGV TE WA s TE (1Cs0>
100 umol/L, 7Kt J& 7 o4 o s i PR o (3R 1o
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F1 LEY2. 6~8. 13 BKBEHE T 3 MARMEMAREEN

Table 1 Cytotoxic activity of aglycones of compounds 2, 6—38, and 13 after hydrolysis on three kinds of human cancer cell lines

ICso/ (umol-L™")

EW

MGC-803 SW620 SMMC-7721
2 o 25.6+3.5 26.5+32 29.1+2.1
6 1o 41.6+1.4 349+1.6 384427
7 BT 313+1.4 30.4+3.1 273+1.5
8 ic 369425 312423 36.5+2.1
13 B G 20.5+1.6 219+1.0 18.340.8

Kanaoka 2! ERIFST H SCRR AR i, A

TR T 43 B A 21 SRR IR RS H LR - Glavac
AT I IR H SRS A8 N SR h R £ 4k
G140 Ak, RGN AR B AR B H R
AR R R A H B Rt GBI, %
WA YA SRy BRI A2 2 B VR R
SR Ay B AT BRI S H R, I R
UPLC-MS M HHL) 50% F REHEHGHR A I 2% A
Y, IEAMUAETR RIRAEAE AT IR H ki,
RN H B 2 E SRR AR
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