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AT A3 43 55, LU TE- A 3248 (100 @ 00
100) BEEEDEMAFE] 5 AN (Fr. 1~5), Fr.3 &%
S (A, Sephadex LH-20 (FHEE-S047, 1 :2 Yelit)
Iy B RMLAY) 3(15 mg). 4(24 mg) A1 5(30 mg):;
Fr. 4 & S RECFE (B3, Sephadex LH-20 43 2553 %]
th&9 6 (34mg). 7 (12mg) A18 (19mg), Fr.5
2 BRERA A3 254 9 (10 mg) F 10
(15 mg).
3 HMEFE

&Y 1: Ak i, mp 138~139 C; ESI-MS
m/z: (negative) 413 [M—H] . 'H-NMR (500 MHz,
CDCl3) 6: 5.36 (1H, d, J = 5.4 Hz, H-6), 3.55 (1H, t,
J = 45 Hz, H-3), 1.03 (3H, s, Me-18), 0.66 (3H, s,
Me-19), 0.94 (3H, s, Me-21), 0.83 (6H, d, J = 7.0 Hz,
Me-26, 27), 0.82 (3H, t, J = 7.2 Hz, Me-29). *C-NMR
(125 MHz, CDCls3) §: 37.2 (C-1), 26.2 (C-2), 71.8
(C-3), 42.3 (C-4), 140.9 (C-5), 122.0 (C-6), 31.9
(C-7), 31.8 (C-8), 50.3 (C-9), 36.1 (C-10), 21.4
(C-11), 39.8 (C-12), 42.4 (C-13), 56.9 (C-14), 24.3
(C-15), 28.2 (C-16), 56.2 (C-17), 19.4 (C-18), 11.9
(C-19), 36.1 (C-20), 18.8 (C-21), 31.9 (C-22), 28.2
(C-23), 45.8 (C-24), 31.6 (C-25), 12.0 (C-26), 19.9
(C-27), 23.1 (C-28), 19.2 (C-29). %k&W 1 1
"H-NMR F1 *C-NMR %35 55 SClikR I8 1) B-sitosterol
oA 5B, e o B-A 5 (B-sitosterol).

WEW 2: AOIGE A, mp246~247 C;
ESI-MS m/z: (negative) 455 [M—H] . *H-NMR (500
MHz, CDCls) d: 5.22 (1H, m, H-12), 3.12 (1H, m,
H-3), 1.04 (3H, s), 0.89 (3H, s), 0.84 (3H, s), 0.83
(3H, s), 0.68 (6H, s), 0.67 (3H, s, 7XMe). *C-NMR
(125 MHz, CDCls) §: 38.7 (C-1), 27.5 (C-2), 78.6
(C-3), 38.8 (C-4), 55.6 (C-5), 18.5 (C-6), 32.7 (C-7),
39.5 (C-8), 47.7 (C-9), 37.1 (C-10), 23.2 (C-11), 122.4
(C-12), 143.5 (C-13), 41.8 (C-14), 27.9 (C-15), 23.5
(C-16), 46.6 (C-17), 41.4 (C-18), 45.8 (C-19), 30.6
(C-20), 33.9 (C-21), 32.1 (C-22), 28.1 (C-23), 15.7
(C-24), 15.3 (C-25), 16.8 (C-26), 26.1 (C-27), 181.3
(C-28), 33.2 (C-29), 23.7 (C-30). 4k &4 2 1) 'H-NMR
A BC-NMR i 5 S Bt A5, g%
TENFEEURER  Coleanolic acid) .

&) 3: ek, mp 151~153 °C; ESI-MS
m/z: (negative) 395 [M—H] . 'H-NMR (500 MHz,
CDCl3) 6: 3.65 (1H, m, H-3), 5.58 (1H, dd, J = 2.4,

5.8 Hz, H-6), 5.38 (1H, d, J = 3.0 Hz, H-7), 0.64 (3H,
s, H-18), 0.95 (3H, s, H-19), 1.08 (3H, d, J = 6.8 Hz,
H-21), 5.17 (1H, dd, J = 7.2, 14.0 Hz, H-22), 5.23
(1H, dd, J = 15.0, 7.2 Hz, H-23), 0.92 (3H, s, H-25),
0.82 (3H, s, H-27), 0.80 (3H, s, H-28). *C-NMR (125
MHz, CDCls) 6: 38.2 (C-1), 32.1 (C-2), 70.4 (C-3),
38.5 (C-4), 139.6 (C-5), 119.4 (C-6), 116.0 (C-7),
141.4 (C-8), 46.2 (C-9), 37.3 (C-10), 21.4 (C-11), 40.5
(C-12), 42.9 (C-13), 54.7 (C-14), 22.9 (C-15), 28.3
(C-16), 55.6 (C-17), 12.2 (C-18), 16.1 (C-19), 40.9
(C-20), 21.3 (C-21), 135.3 (C-22), 131.7 (C-23), 42.7
(C-24), 33.1 (C-25), 19.6 (C-26), 20.1 (C-27), 17.6
(C-28). fL& % 3 1) *H-NMR 1 C-NMR %4 5 3¢
S e N AN & S I il
(ergosterol)

& 4: Tk, mp 174~177 °C; ESI-MS
m/z: (negative) 427 [M—H] . 'H-NMR (500 MHz,
CDCls) &: 3.98 (1H, m, H-3), 6.25 (1H, d, J = 8.2 Hz,
H-6), 6.52 (1H, d, J = 8.2 Hz, H-7), 0.87 (3H, s,
H-18), 1.05 (3H, s, H-19), 0.98 (3H, d, J = 7.0 Hz,
H-21), 5.25 (1H, dd, J = 15.4, 8.0 Hz, H-22), 5.14
(1H, dd, J = 15.4, 7.8 Hz, H-23), 0.85 (3H, d, J = 5.2
Hz, H-25), 0.82 (3H, d, J = 5.2 Hz, H-27), 0.92 (3H, d,
J = 5.2 Hz, H-28). ®*C-NMR (125 MHz, CDCls)
36.9 (C-1), 30.1 (C-2), 66.4 (C-3), 34.5 (C-4), 82.1
(C-5), 135.2 (C-6), 130.9 (C-7), 79.4 (C-8), 51.2
(C-9), 36.8 (C-10), 20.6 (C-11), 39.5 (C-12), 445
(C-13), 51.3 (C-14), 23.4 (C-15), 28.7 (C-16), 56.0
(C-17), 12.9 (C-18), 18.3 (C-19), 39.7 (C-20), 20.8
(C-21), 135.4 (C-22), 132.3 (C-23), 42.8 (C-24), 33.3
(C-25), 19.8 (C-26), 20.1 (C-27), 17.6 (C-28). tb &4
4 11 'H-NMR Fil BC-NMR $3i 55 SCk i Ko 5l A
—w O, AR S T SR Cergosterol
peroxide) .

b & 5: AEENS, mp 137~139 C; ESI-MS
m/z: (negative) 425 [M—H] . 'H-NMR (500 MHz,
CDCls) 8: 5.08 (1H, t, J = 7.4 Hz, H-24), 3.25 (1H, dd,
J =120, 4.6 Hz, H-3), 1.69 (3H, s, H-26), 1.60 (3H,
br s, H-27), 1.02 (3H, s, H-29), 0.96 (3H, s, H-19),
0.87 (3H, s, H-28), 0.86 (3H, d, J = 7.0 Hz, H-21),
0.81 (3H, s, H-18), 0.76 (3H, s, H-30). *C-NMR (125
MHz, CDCl3) 6: 35.2 (C-1), 27.8 (C-2), 79.0 (C-3),
38.9 (C-4), 51.2 (C-5), 19.0 (C-6), 28.1 (C-7), 133.6
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(C-8), 134.2 (C-9), 37.3 (C-10), 21.6 (C-11), 28.1
(C-12), 44.2 (C-13), 50.0 (C-14), 31.1 (C-15), 29.9
(C-16), 49.1 (C-17), 15.6 (C-18), 20.2 (C-19), 35.8
(C-20), 18.9 (C-21), 37.3 (C-22), 25.0 (C-23), 125.3
(C-24), 131.1 (C-25), 17.8 (C-26), 25.8 (C-27), 24.4
(C-28), 28.0 (C-29), 15.7 (C-30). tbk&W 5 i
'H-NMR H1 *C-NMR %4/ 15 SC k41 38 $o s Fe A
M, e R (tirucallol).

&) 6: IR A, mp 150~152 C; ESI-MS
m/z: (negative) 429 [M—H] . 'H-NMR (500 MHz,
CDCls) 6: 5.74 (1H, d, J = 2.5 Hz, H-7), 5.25 (1H, m,
H-22), 5.13 (1H, m, H-23), 4.82 (1H, m, H-3), 4.30
(1H, br s, H-6), 1.08 (3H, s, Me-19), 1.06 (3H, d, J =
7.0 Hz, Me-21), 1.03 (3H, d, J = 7.0 Hz, Me-28), 0.96
(3H, d, J = 7.0 Hz, Me-26), 0.90 (3H, d, J = 7.0 Hz,
Me-27), 0.68 (3H, s, Me-18). *C-NMR (125 MHz,
CDCls) §: 32,5 (C-1), 33.7 (C-2), 67.5 (C-3), 40.2
(C-4), 76.2 (C-5), 74.1 (C-6), 120.6 (C-7), 141.6
(C-8), 43.7 (C-9), 38.0 (C-10), 23.4 (C-11), 40.7
(C-12), 43.8 (C-13), 55.3 (C-14), 22.2 (C-15), 28.6
(C-16), 56.2 (C-17), 12.3 (C-18), 18.6 (C-19), 41.9
(C-20), 21.3 (C-21), 136.5 (C-22), 132.3 (C-23), 43.6
(C-24), 33.4 (C-25), 20.1 (C-26), 19.7 (C-27), 18.1
(C-28). 1L&4 6 1) *H-NMR 1 °C-NMR %4l 5 3¢
Bk A B, W S -7, 22- -
3B,50,6B- =% (stigma-7,22-dien-3B,5a,6B-triol).

&%) 7. Ak, mp 151~153 C; ESI-MS
m/z: (negative) 411 [M—H] . *H-NMR (500 MHz,
CDCl;) 8: 0.68 (3H, s, H-18), 0.77 (3H, d, J = 7.2 Hz,
H-27), 0.83 (3H, d, J = 5.6 Hz, H-26), 0.78 (3H, s,
H-19), 0.81 (3H, m, H-29), 1.01 (3H, d, J = 7.4 Hz,
H-21), 3.50 (1H, m, H-3a), 4.98 (1H, dd, J = 8.5, 15.2
Hz, H-23), 5.13 (1H, m, H-22), 5.30 (1H, d, J = 4.5
Hz, H-6). *C-NMR (125 MHz, CDCl,) &: 37.2 (C-1),
31.8 (C-2), 71.8 (C-3), 41.3 (C-4), 140.7 (C-5), 121.6
(C-6), 31.8 (C-7), 31.9 (C-8), 50.2 (C-9), 36.6 (C-10),
21.2 (C-11), 39.5 (C-12), 42.3 (C-13), 56.4 (C-14),
24.3 (C-15), 28.9 (C-16), 56.4 (C-17), 12.1 (C-18),
19.5 (C-19), 40.6 (C-20), 21.2 (C-21), 138.3 (C-22),
129.3 (C-23), 51.3 (C-24), 31.8 (C-25), 19.0 (C-26),
21.3 (C-27), 25.5 (C-28), 12.2 (C-29). &M 7 Y
'H-NMR 1 *C-NMR #jt# 55 SCiik #3054 — 509,
s E L (stigmasterol)

th&) 8: A0k, mp 151~152 C; ESI-MS
m/z: (negative) 425 [M—H] . *H-NMR (500 MHz,
CDCls) §: 5.68 (1H, d, J = 2.0 Hz, H-6), 5.18 (1H, dd,
J = 15.0, 8.6 Hz, H-22), 5.03 (1H, dd, J = 15.0, 8.6
Hz, H-23), 3.69 (1H, m, H-3), 0.72 (3H, s, Me-18),
1.21 (3H, s, Me-19), 0.99 (3H, d, J = 6.6 Hz, Me-21),
0.83 (3H, d, J = 6.0 Hz, Me-26), 0.82 (3H, d, J =
6.0 Hz, Me-27), 0.80 (3H, t, J = 7.2 Hz, Me-29).
BC-NMR (125 MHz, CDCls) &: 36.2 (C-1), 315
(C-2), 70.7 (C-3), 41.6 (C-4), 165.7 (C-5), 126.2
(C-6), 202.8 (C-7), 45.2 (C-8), 50.2 (C-9), 38.7
(C-10), 21.2 (C-11), 38.6 (C-12), 42.7 (C-13), 50.2
(C-14), 265 (C-15), 29.1 (C-16), 54.4 (C-17), 12.1
(C-18), 17.4 (C-19), 40.3 (C-20), 21.5 (C-21), 138.1
(C-22), 129.2 (C-23), 51.1 (C-24), 31.8 (C-25), 19.1
(C-26), 21.2 (C-27), 25.4 (C-28), 12.1 (C-29). tL&¥
8 7 "H-NMR H1 *C-NMR %4t 5 Sk R S A —
O, sk 3B-FRIE T (5-5,22-— -T-I (3p-
hydroxy-stigmast-5,22-dien-7-one) .

th &9 9: ookl i, mp 265~267 C; ESI-MS
m/z: (negative) 425 [M—H] . 'H-NMR (500 MHz,
CDCls) §: 0.90 (3H, s, H-23), 0.70 (3H, s, H-24), 0.86
(3H, s, H-25), 0.98 (3H, s, H-26), 1.04 (3H, s, H-27),
1.20 (3H, s, H-28), 0.97 (3H, s, H-29), 0.92 (3H, s,
H-30). *C-NMR (125 MHz, CDCls) §: 22.2 (C-1),
41.9 (C-2), 213.5 (C-3), 58.1 (C-4), 42.3 (C-5), 41.2
(C-6), 18.2 (C-7), 53.1 (C-8), 37.4 (C-9), 59.5 (C-10),
35.5 (C-11), 30.6 (C-12), 39.7 (C-13), 38.3 (C-14),
32.3 (C-15), 35.8 (C-16), 30.0 (C-17), 42.8 (C-18),
35.3 (C-19), 28.0 (C-20), 32.7 (C-21), 39.2 (C-22), 6.9
(C-23), 14.6 (C-24), 18.0 (C-25), 20.3 (C-26), 18.7
(C-27), 31.8 (C-28), 32.1 (C-29), 35.0 (C-30). th&#
9 17 *H-NMR 1 *C-NMR 3 55 Sk i 5L A —
5, W E W AKEE (friedelin).

b4 10: To kS, mp 267~270 °C; ESI-MS
m/z: (negative) 427 [M—H] . 'H-NMR (500 MHz,
CDCls) §: 0.87 (3H, s, H-24), 0.93 (3H, s, H-25), 0.94
(3H, d, J = 7 Hz, H-23), 0.96 (3H, s, H-30), 0.97 (3H,
s, H-26), 0.99 (6H, s, H-29), 1.00 (3H, s, H-27), 1.18
(3H, s, H-28), 3.78 (1H, br s, H-3). *C-NMR (125
MHz, CDCls) 6: 16.0 (C-1), 32.3 (C-2), 72.9 (C-3),
49.2 (C-4), 37.1 (C-5), 41.9 (C-6), 17.6 (C-7), 53.3
(C-8), 38.3 (C-9), 61.5 (C-10), 35.5 (C-11), 30.7
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(C-12), 38.0 (C-13), 39.7 (C-14), 32.8 (C-15), 35.9 4(2): 73-79.
(C-16), 30.6 (C-17), 42.9 (C-18), 35.0 (C-19), 28.3 [ FL, VRS, AMEARASI AR T []. K
(C-20), 35.2 (C-21), 39.4 (C-22), 11.5 (C-23), 16.5 PTIIBRILSTEAL, 1998, 10(3): 15-17.

51 71 M. WAL B A A R MRS [0]. b2,
2000, 31(5): 328-330.
(6] Ftr2s, Qilgh, KR, Sl S 1 Sipir it o

(C-24), 18.5 (C-25), 18.9 (C-26), 20.2 (C-27), 31.8
(C-28), 35.7 (C-29), 32.3 (C-30). th&# 10 1
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