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2 (10g). 3 (8g). 4 (8g). 5 (6g). 6 (229>
7 (199D, Fr.2 (10g) FHREERCHEARE, L AlLOq
¥, A AP (100 @ 110 1) FEATUEmE, W
X /NER Sy, IF T Sephadex LH-20 %tk (43,
CHCI3-MeOH (1 : 1) i, P RP-18 &5 e AHAE:
i, MeOH-H,O (8:2) ¥ilit. HEMUyikiteT
RELAML, HBEEY 1 (16 mg), 2 (14 mg), 3
(12mg) F14 (12mg). Fr.5 (69) FHREMRFERE,
|- 200~300 H#rEfH:, S5-HEE (100 @ 185 :
15) Wit , W /N5y, 3 2 H Sephadex LH-20
BB, CHCls-MeOH (1 : 1) %M, 51 RP-18
2 SOFFE(OE, MeOH-H,0 (7 ©3) Jellit. FIZET
T I 4k, 132654 5 (16 mg). 6 (8 mg)-.
7 (12mg). 8 (14mg). 9 (10mg) F110 (13mg).
3 GMETE

& 1. Athgslh, mp 185~186 C, 4+
3 CyoHs50: EI-MS m/z: 426 [M]7(80), 411 (35), 247
(58), 218 (100). 'H-NMR (400 MHz, CDCl;) ¢: 5.11
(1H, t, J = 6.6 Hz, H-12), 3.20 (1H, dd, J = 5.1, 3.9
Hz, H-3p), 1.14 (3H, s, H-27), 0.99 (3H, s, H-23), 0.97
(3H, s, H-26), 0.94 (3H, s, H-25), 0.88 (3H, s, H-29),
0.86 (3H, s, H-30), 0.81 (3H, s, H-28), 0.78 (3H, s,
H-24). C-NMR (100 MHz, CDCl,) J: 38.7 (C-1),
27.2 (C-2), 79.0 (C-3), 38.7 (C-4), 55.1 (C-5), 18.3
(C-6), 32.9 (C-7), 39.5 (C-8), 47.7 (C-9), 36.8 (C-10),
23.3 (C-11), 124.4 (C-12), 139.5 (C-13), 41.5 (C-14),
28.7 (C-15), 26.6 (C-16), 33.3 (C-17), 59.0 (C-18),
39.6 (C-19), 39.6 (C-20), 31.2 (C-21), 41.5 (C-22),
28.1 (C-23), 15.7 (C-24), 15.7 (C-25), 16.8 (C-26),
23.3 (C-27), 28.1 (C-28), 17.5 (C-29), 21.4 (C-30).
NMR $i#i 15 SOk 0 o- 7500 25— 50,

& 2. Atagsh, mp 213~215 C, 41
3, C3oHs00. EI-MS (70 eV) m/z: 426 [M] " (20), 411
[M—CHs]"(10), 317 (5), 218 [M—Cy,H,,0] " (54),
207 (75), 189 (100), 107 (90). IR v\ > (cm™): 3 382,
2943, 2 871,2 857, 1642, 1455, 1 383, 1 189, 1 140,
1041, 881. 'H-NMR (400 MHz, CDCl5) §: 4.68 (1H,
d, J = 2.4 Hz, H-30a), 4.56 (1H, dd, J = 2.4, 1.2 Hz,
H-30b), 3.20 (1H, dd, J = 11.1, 5.0 Hz, H-3), 1.68,
1.25, 1.13, 0.94, 0.82, 0.78, 0.75 (CHz). *C-NMR
(100 MHz, CDCl) &: 38.7 (C-1), 27.4 (C-2), 79.0
(C-3), 38.8 (C-4), 55.3 (C-5), 18.3 (C-6), 34.3 (C-7),

40.8 (C-8), 50.4 (C-9), 37.1 (C-10), 20.9 (C-11), 25.1
(C-12), 38.0 (C-13), 43.0 (C-14), 27.4 (C-15), 35.6
(C-16), 43.0 (C-17), 48.4 (C-18), 48.2 (C-19), 151.0
(C-20), 29.8 (C-21), 39.9 (C-22), 28.0 (C-23), 15.4
(C-24), 16.1 (C-25), 16.0 (C-26), 14.5 (C-27), 18.0
(C-28), 109.3 (C-29), 19.3 (C-30). NMR #ifs 5 Sk
I P

EY 3: AERA, mp 95~96 C, 431
CsoHo202; FAB-MS 'm/z: 749 [M+H]"; EI-MS m/z:
409, 393, 340, 297, 189, 95, 68, 55. 'H-NMR (400
MHz, CDCl,) d: 4.47 (1H, dd, J = 10.4, 5.8 Hz, H-3),
2.37 (1H, dt, J = 5.7, 11.0 Hz, H-19), 0.85 (3H, s,
H-25), 1.02 (3H, s, H-26), 0.93 (3H, s, H-27), 0.78
(3H, s, H-28), 4.56 (1H, d, J = 1.8 Hz, H-29), 4.68
(1H, d, J = 1.8 Hz, H-29), 1.68 (3H, s, H-30), 2.28
(2H, t, J = 7.5 Hz, H-2), 0.85 (3H, t, J = 6.7 Hz,
H-22). *C-NMR (100 MHz, CDCl;) §: 37.8 (C-1),
23.7 (C-2), 80.6 (C-3), 38.3 (C-4), 55.3 (C-5), 18.2
(C-6), 34.2 (C-7), 40.8 (C-8), 50.3 (C-9), 38.0 (C-10),
20.9 (C-11), 25.2 (C-12), 37.8 (C-13), 42.8 (C-14),
27.4 (C-15), 35.5 (C-16), 42.9 (C-17), 48.2 (C-18),
48.0 (C-19), 150.9 (C-20), 31.9 (C-21), 39.9 (C-22),
27.9 (C-23), 16.2 (C-24), 16.0 (C-25), 16.5 (C-26),
14.5 (C-27), 18.1 (C-28), 109.3 (C-29), 19.3 (C-30),
173.7 (C-1), 34.8 (C-2'), 25.2 (C-3), 29.2~29.7
(C-4'-20'), 22.7 (C-21"), 14.1 (C-22). NMR %l 53¢
BRI £ 3B ) o A i i — 550,

th&W 4. AOKA, mp 306~308 'C, 4T
3 C3oHagO3: EI-MS (70 eV) m/z: 456 [M]"(3), 410
(6), 248 (100), 208 (17), 203 (57), 189 (12), 69 (23).
'H-NMR (400 Hz, CDCls) &: 0.78, 0.82, 0.89, 0.96,
0.97, 1.07, 1.21 (% 3H, s, H-23, 24, 25, 26, 27, 29,
30), 3.36 (1H, dd, J = 11.2, 4.6 Hz, H-3), 5.47 (1H, br
s, H-12). *C-NMR (100 MHz, CDCl5) §: 38.5 (C-1),
27.4 (C-2), 78.7 (C-3), 38.7 (C-4), 55.2 (C-5), 18.3
(C-6), 32.6 (C-7), 39.3 (C-8), 47.6 (C-9), 37.0 (C-10),
23.1 (C-11), 122.1 (C-12), 143.4 (C-13), 41.6 (C-14),
27.7 (C-15), 23.4 (C-16), 46.6 (C-17), 41.3 (C-18),
45.8 (C-19), 30.6 (C-20), 33.8 (C-21), 32.3 (C-22),
28.1 (C-23), 15.6 (C-24), 15.3 (C-25), 16.8 (C-26),
26.0 (C-27), 181.0 (C-28), 33.1 (C-29), 23.6 (C-30).
NMR S8 5 SCk i o e o i — 2.
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WAEWS: IR AR, mp 172~175 C, ¥
3 CyHaO: FAB-MS m/z: 431 [M—H] . 'H-NMR
(500 MHz, CD;0D) &: 6.17 (1H, d, J = 2 Hz, H-6),
6.33 (1H, d, J = 2 Hz, H-8), 6.91 (2H, d, J = 8.6 Hz,
H-2', 6'), 5.36 (1H, s, H-1"), 4.22 (1H, d, J = 1 Hz,
H-2"), 3.71 (1H, m, H-3"), 3.20 (2H, m, H-4", 5"),
0.91 (3H, d, J = 5 Hz, H-6"). *C-NMR (125 MHz,
CD;0D) &: 159.2 (C-2), 136.1 (C-3), 179.5 (C-4),
163.1 (C-5), 99.8 (C-6), 165.7 (C-7), 94.7 (C-8), 158.4
(C-9), 105.9 (C-10), 122.6 (C-1), 132.1 (C-2', 6'),
116.4 (C-3, 5'), 161.4 (C-4'), 1035 (C-17), 72.1
(C-2"), 71.9 (C-3"), 73.2 (C-4"), 71.8 (C-5"), 17.6
(C-6"). NMR 4l 55 SCHRFRIE 1) L1 251y 3-O-L- 2%
B2l

EH 6: Wk, 4313 CisHpOs; FAB-MS™
m/z 249 [M—H] . 'H-NMR (400 MHz, CD30D) §:
2.62 (1H, m, H-3a), 2.08 (1H, m, H-3p), 1.60 (1H, m,
H-6a), 1.75 (1H, m, H-6B), 3.09 (1H, m, H-7), 1.15
(1H, m, H-9), 6.15 (1H, br s, H-13), 5.60 (1H, br s,
H-13'), 4.94 (1H, br s, H-15), 4.67 (1H, br s, H-15"),
0.89 (1H, s, H-14). “C-NMR (125 MHz, CD30D) 6:
35.4 (C-1), 23.7 (C-2), 32.7 (C-3), 150.9 (C-4), 87.2
(C-5), 36.3 (C-6), 35.8 (C-7), 28.1 (C-8), 35.8 (C-9),
39.7 (C-10), 147.8 (C-11), 167.8 (C-12), 123.3 (C-13),
21.6 (C-14), 110.6 (C-15). NMR Hdfs 5 Sk aE 1)
5a-hydroperoxycostic acid —%°!,

WEW 7. WEERAR, mp 210~211 C, 4
T3 CioH150g: EI-MS m/z: 374 [M](100), 359 [M—
CH3]"(78), 331 (28), 316 (20), 313 (13), 231 (10), 181
(24), 173 (32), 164 (33), 151 (43), 142 (34), 135 (29).
'H-NMR (500 MHz, CD30D) &: 7.73 (1H, br s, H-2"),
7.68 (1H, dd, J = 8.4, 1.4 Hz, H-6), 6.95 (1H, d, J =
8.4 Hz, H-5'), 6.79 (1H, s, H-6). *C-NMR (125 MHz,
CD3;0D) &: 153.8 (C-2), 139.6 (C-3), 180.1 (C-4),
157.9 (C-5), 92.2 (C-6), 160.5 (C-7), 133.4 (C-8),
140.9 (C-9), 107.2 (C-10), 122.7 (C-1'), 113.1 (C-2'),
151.3 (C-3'), 153.3 (C-4'), 116.6 (C-5'), 123.8 (C-6'),
61.0 (OCHs), 60.6 (OCH3), 57.0 (OCHj3), 56.7 (OCHs).
NMR ¥ 5 SCHRIRIE 11 ternatin — 219,

e 8: WK, mp 172~174 C, 4}
T3 CigH1607: EI-MS m/z: 344 [M]"(100), 343 [M—
H]" (65), 329 [M—CH,] "(55), 313 (17), 283 (11), 258

(14), 217 (11), 167 (24), 158 (41), 151 (30), 135 (20),
123 (14). "H-NMR (500 MHz, CD30D) &: 7.29 (1H, s,
H-2'), 7.67 (1H, d, J = 8.4 Hz, H-5'), 6.93 (1H, d, J =
8.4 Hz, H-6"), 6.36 (1H, s, H-6), 6.33 (1H, s, H-8), 3.93
(s, OMe), 3.88 (s, OMe), 3.80 (s, OMe). *C-NMR (125
MHz, CD;OD) ¢&: 158.2 (C-2), 139.8 (C-3), 180.1
(C-4), 162.8 (C-5), 99.0 (C-6), 167.3 (C-7), 93.2
(C-8), 158.2 (C-9), 106.8 (C-10), 122.6 (C-1'), 116.6
(C-2"), 146.3 (C-3'), 149.1 (C-4'), 111.1 (C-5), 123.9
(C-6'), 60.6 (OMe-3), 56.6 (OMe-7), 56.5 (OMe-4).
NMR % 15 Sk 1 ayanin — 2,

A 9: WH KK, mp 185~187 C, 4%
T2 CyoH150g: EI-MS m/z: 374 [M](100). *H-NMR
(500 MHz, CDs0D) &: 7.69 (1H, s, H-2"), 7.66 (1H, d,
J =8.4 Hz, H-5), 7.04 (1H, d, J = 8.4 Hz, H-6"), 6.49
(1H, s, H-8), 3.98 (3H, s, OMe), 3.95 (3H, s, OMe),
3.91 (3H, s, OMe), 3.85 (3H, s, OMe). *C-NMR
(125 MHz, CD;0OD) &: 152.3 (C-2), 138.6 (C-3),
178.8 (C-4), 152.7 (C-5), 132.3 (C-6), 158.7 (C-7),
90.3 (C-8), 155.9 (C-9), 106.5 (C-10), 122.4 (C-1"),
114.5 (C-2'), 146.3 (C-3'), 148.3 (C-4'), 110.9 (C-5),
122.6 (C-6'), 60.8 (OMe-3), 60.1 (OMe-6), 56.3
(OMe-7), 56.1 (OMe-4"). NMR %#i 15 SCk i
casticin — g,

AW 10: IR, 4> 13X CusHagNO1os
FAB-MS m/z (relative intensiteies): 815 [M] (90);
IR vy (cm™1): 3 375, 2 923, 1 629, 1 538, 1 466,
1076, 721, *H-NMR (500 MHz, CsDsN) &: 5.51 (m),
5.49 (br s), 8.54 (1H, d, J = 9.0 Hz, -NH), 4.94 (1H, d,
J = 80 Hz), 085 (3H, t, CH5-18), 0.87 (3H, t,
CHs-22"). C-NMR (100 MHz, CsDsN) &: 175.6
(C-1"), 76.0 (C-2), 51.8 (C-2), 72.5 (C-3), 70.4 (C-4),
35.6 (C-5), 130.7 (C-6), 130.5 (C-7), 34.0 (C-8), 32.1
(C-16, 20"), 23.0 (C-17, 21"), 14.3 (CH3-18, 22'), 105.5
(C-1"), 75.2 (C-2"), 78.5 (C-3"), 71.6 (C-4"), 78.4
(C-5"), 62.7 (C-6"). LL I #Hl5 STk 4 18 1
halicerebroside A —#¢*?,
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