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HEE (10D PElfAEY 3 (33 mg); 1501
st ODS MRS A 4 (10 mg). 10 (7
mg); 12 1 #a& Rk Bt AR LAY 5 (20
mg).6(49 mg).9(10 mg); 10 : 1/ £id Sephadex
LH-20 A, S45-HE (1 1) Y, fmEe: itk
a7 (26 mg) F18 (17 mg).
3 LT

WwEY 1. LOEEBRE S (NEE-FED, mp
255~256 ‘C o CH300g IR Vs (cm™'): 3 288, 1731,
1702, 1 650, 1250, 895, '"H-NMR (400 MHz, CsDsN)
5. 8.88 (1H, s, 7-OH), 6.63 (1H, d, J = 11.2 Hz,
6B-OH), 6.01 (1H, s, H-17a), 5.33 (1H, s, H-17b), 5.47
(1H, m, H-11p), 4.33 (1H, dd, J = 7.5, 11.2 Hz, H-60),
427(1H, d, J = 9.6 Hz, H-20a), 423 (1H, d, J = 9.6
Hz, H-20b), 3.60 (1H, d, J = 7.0 Hz, H-5p), 2.10 (3H,
s, -OAc), 1.18 (3H, s, 18-CH3), 1.14 (3H, s, 19-CH3);
BC-NMR (100 MHz, CsDsN) &: 34.2 (C-1), 18.5
(C-2), 41.6 (C-3), 33.7 (C-4), 54.0 (C-5), 74.9 (C-6),
95.1 (C-7), 58.6 (C-8), 58.8 (C-9), 37.3 (C-10), 69.1
(C-11), 38.1 (C-12), 31.4 (C-13), 26.5 (C-14), 208.6
(C-15), 152.1 (C-16), 118.3 (C-17), 33.8 (C-18), 22.8
(C-19), 68.2 (C-20), 170.0, 21.8 (-OAc). Hykit % ds
5 CARERRIEA S0, et A 1 K I
7123 E.

tEY) 2: ﬂﬁéﬁg‘% (), mp 238~239 C,
CyoH3060 IRVED (cm™'): 3 324, 1645, 1 240, 902,
'H-NMR (400 MHz, CsDsN) ¢6: 8.80 (1H, s, OH-7p),
6.70 (1H, d, J = 11.2 Hz, OH-6p), 5.22 (1H, t, J=5.2
Hz, H-15a), 5.13 (1H, brs, H-17a), 5.10 (1H, brs,
H-17b), 4.26 (1H, dd, J = 1.6, 8.8 Hz, H-20a), 4.10
(1H, dd, J = 1.6, 8.8 Hz, H-20b), 3.99 (1H, d, J = 7.0
Hz, H-6a), 2.69 (1H, dd, J = 4.8, 9.0 Hz, H-130), 1.50
(1H, d, J = 7.0 Hz, H-5B), 2.07 (3H, s, -OAc), 1.11
(3H, s, 18-CHs), 1.02 (3H, s, 19-CHs); *C-NMR (100
MHz, CsDsN) d: 30.8 (C-1), 18.5 (C-2), 41.0 (C-3),
33.5 (C-4), 56.0 (C-5), 74.0 (C-6), 97.2 (C-7), 50.6
(C-8), 45.7 (C-9), 36.3 (C-10), 68.3 (C-11), 41.3
(C-12), 35.5 (C-13), 26.0 (C-14), 74.1 (C-15), 159.1
(C-16), 108.3 (C-17), 33.8 (C-18), 22.3 (C-19), 68.9
(C-20), 169.8, 21.9 (-OAc). LA L di55 Sk i
A0, et am 2 AR L&,

WA 3: T EAIRES B CREE- NI, mp 151~
152 °C o CoeH34090 IR vir (cm ): 3 425, 3 220, 1 726,

1 664, 1 640. '"H-NMR (400 MHz, CsDsN) 6: 9.2 (1H,
s, OH-7B), 5.98 (1H, t, J = 2.5 Hz, H-150), 5.17 (1H,
dd, J = 8.5, 12 Hz, H-1p), 5.15 (1H, d, J = 3.8 Hz,
H-11p), 5.01 (2H, brs, H-17), 5.02(1H, dd, J = 2.0, 9.4
Hz, H-20a), 4.35 (1H, dd, J = 2.0, 9.4 Hz, H-20b), 3.58
(1H, s, H-3B), 2.76 (1H, d, J = 12 Hz, H-13a), 2.65 (1H,
dd, J=4.7, 8.6 Hz, H-9B), 2.14, 2.12, 2.07 (% 3H, s, 3 X
-OAc) 147 (3H, s, 18-CHs), 1.05 (3H, s, 19-CHs);
BC-NMR (100 MHz, CsDsN) : 76.0 (C-1), 24.5 (C-2),
38.5 (C-3), 34.0 (C-4), 62.0 (C-5), 206.9 (C-6), 93.7
(C-7), 48.7 (C-8), 46.5 (C-9), 42.3 (C-10), 69.3 (C-11),
40.8 (C-12), 35.2 (C-13), 25.4 (C-14), 75.4 (C-15), 155.0
(C-16), 109.3 (C-17), 34.2 (C-18), 21.6 (C-19), 64.8
(C-20), 170.0, 169.5, 169.3, 21.2, 21.3, 21.4 (3 X-OAc).
DALt 5 ScikdiE A — 5, Soeih a3
HFHRHE Go

A5 4: ToHOIR 2 i CFR - WD , mp 240~
242 “C o CpH34050 IR vierr (cm ): 3 425, 3 220, 1 726,
1 614, 1 250, 1 025, "H-NMR (400 MHz, CsDsN)
8.20, 6.63 (% 1H, brs, 2 X -OH), 5.48 (1H, brs,
H-17a), 5.11 (1H, brs, H-17b), 5.17 (1H, m, H-11p),
5.06 (1H, dd, J = 5.0, 11.2 Hz, H-1B), 4.88 (1H, brs,
H-15a), 4.84 (1H, d, J = 9.0 Hz, H-20a), 4.33 (1H, d,
J = 9.0 Hz, H-20b), 4.40 (1H, d, J = 7.0 Hz, H-6a),
2.72 (1H, m, H-130), 1.97 (1H, d, J = 7.0 Hz, H-5p),
2.13,2.09 (% 3H, s, 2X-0Ac), 1.25 (3H, s, 18-CH3),
1.15 (3H, s, 19-CH3); *C-NMR (100 MHz, CsDsN) 6
77.0 (C-1), 25.5 (C-2), 38.6 (C-3), 33.6 (C-4), 55.7
(C-5), 75.7 (C-6), 97.1 (C-7), 51.9 (C-8), 46.9 (C-9),
40.7 (C-10), 70.5 (C-11), 41.6 (C-12), 35.6 (C-13),
26.6 (C-14), 74.8 (C-15), 160.8 (C-16), 108.1 (C-17),
33.9 (C-18), 22.5 (C-19), 65.1 (C-20), 170.4, 170.1,
22.2, 21.9 (2X-0Ac). HUEEEE 5 SRR IE HE A
— g, WA 4 DU E SR T &

a5 YRR d CPERD, mp 302~304
‘Co CyoHpyOgo IRV (cm™'): 1734, 1710, 1 640,
'H-NMR (400 MHz, CsDsN) &: 7.15 (1H, brs, 11p-
OH), 6.20 (1H, d, J = 5.0 Hz, H-6p), 6.08 (1H, brs,
H-17a), 5.39 (1H, brs, H-17b), 5.68 (1H, dd, J = 6.0,
10.0 Hz, H-1B), 4.68 (1H, dd, J= 4.2, 5.0 Hz, H-110),
4.38(1H, d, J = 10.0 Hz, H-20a), 4.23 (1H, d, J = 10.0
Hz, H-20b), 4.11 (1H, d, J = 8.0 Hz, H-19a), 3.56 (1H,
d, J = 8.0 Hz, H-19b), 3.69 (1H, d, J = 11.0 Hz,
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H-14p), 3.22 (1H, dd, J = 5.2, 9.0 Hz, H-13p), 2.92
(1H, d, J = 5.0 Hz, H-5B), 2.46 (1H, dd, J = 8.9, 14.0
Hz, H-12p), 2.27 (1H, d, J = 4 Hz, H-9a), 1.1 (3H, s,
18-CH3); “C-NMR (100 MHz, CsDsN) 6: 78.1 (C-1),
222 (C-2), 28.7 (C-3), 40.8 (C-4), 52.8 (C-5), 110.3
(C-6), 170.4 (C-7), 54.8 (C-8), 44.7 (C-9), 49.2
(C-10), 64.1 (C-11), 39.9 (C-12), 34.0 (C-13), 33.1
(C-14), 200.0 (C-15), 149.9 (C-16), 118.1 (C-17), 30.0
(C-18), 71.3 (C-19), 76.1 (C-20). H:J it % 5 SCiik
B RA U, AW 5 AT R &,

WEY 6: A (FEE-NET), mp 243~
245 C.o CyHyOpo IRVES (cm ') 3 435, 1 751,
1 640. 'H-NMR (400 MHz, CsDsN) d: 6.42 (1H, brs,
11B-OH), 6.20 (1H, d, J = 5.0 Hz, H-6pB), 5.90 (1H,
dd, J = 6.0, 10.0 Hz, H-1B), 5.71 (1H, brs, H-15p),
5.55 (1H, brs, H-17a), 5.24 (1H, brs, H-17b), 4.60
(1H, dd, J = 4.0, 4.0 Hz, H-11a), 4.58 (1H, ABd, J =
8.9 Hz, H-20a), 4.23 (1H, ABd, J = 8.9 Hz, H-20b),
411 (1H, d, J = 8.0 Hz, H-19a), 3.56 (1H, d, J = 8.0
Hz, H-19b), 3.19 (1H, d, J = 11.0 Hz, H-14p), 3.02
(1H, d, J = 5.2 Hz, H-13p), 2.99 (1H, d, J = 5.0 Hz,
H-5pB), 2.46 (1H, dd, J = 8.9, 14.0 Hz, H-12), 2.80
(1H, d, J = 4.0 Hz, H-90), 1.10 (3H, s, 18-CHs);
BC-NMR (100 MHz, CsDsN) d: 80.4 (C-1), 24 (C-2),
30.1 (C-3), 42.2 (C-4), 56.7 (C-5), 112.1 (C-6), 176.2
(C-7), 52.7 (C-8), 40.5 (C-9), 50.8 (C-10) 65.6 (C-11),
45.7 (C-12), 38.0 (C-13), 34.5 (C-14), 78.9 (C-15),
160.0 (C-16), 108.9 (C-17), 31.3 (C-18), 73.1 (C-19),
77.5 (C-20). VL -%ds 5 Sckapis —s0, %efk
B 6 NEALERKLF .

EY 7. AEPUIRG W CFEE, mp 221~224
‘Co CpHi070 IR v (em'): 3 545, 3 320, 1 726, 1
240. '"H-NMR (400 MHz, CsDsN) 6: 8.50, 8.01, 6.55
(% 1H, brs, 3X-OH), 5.70 (2H, brs, H-17), 5.35 (1H,
brs, H-150), 5.09 (1H, s, H-14a), 4.87 (1H, dd, J =
8.0, 1.0 Hz, H-1p), 4.57 (1H, d, J = 10.0 Hz, H-20a),
439 (1H, d, J = 10.0 Hz, H-20b), 4.25 (1H, d, J = 6.0
Hz, H-60), 3.10~2.80 (2H, m, H-9B, 13a), 2.02 (3H,
s, -OAc), 1.58 (1H, d, J = 6.0 Hz, H-5B), 1.15 (3H, s,
18-CH3), 1.14 (3H, s, 19-CH3); "*C-NMR (100 MHz,
CsDsN) &: 76.9 (C-1), 26.0 (C-2), 38.8 (C-3), 34.2
(C-4), 58.2 (C-5), 73.8 (C-6), 100.2 (C-7), 53.9 (C-8),
46.7 (C-9), 40.2 (C-10), 17.2 (C-11), 33.3 (C-12), 44.8

(C-13), 76.4 (C-14), 73.4 (C-15), 161.3 (C-16), 109.7
(C-17), 33.2 (C-18), 22.3 (C-19), 63.5 (C-20), 170.4,
21.9 (-OAc). Hplile et 5 sk — 5, %oe
WEY T AV FERARE .

AW 8:%@@%&:%%(%0‘5 FHEZ), mp 248~
249 C . CyHz0g- IR VS (cm™): 3324, 3 245, 1651,
1 040. 'H-NMR (400 MHz, CsDsN) o: 8.54, 7.88,
7.84, 6.55 (% 1H, brs, 4X -OH), 5.78 (1H, s, H-17a),
5.70 (1H, s, H-17b), 5.40 (1H, s, H-150), 5.19 (1H, s,
H-140), 4.87 (1H, d, J = 10.0 Hz, H-20a), 4.49 (1H, d,

J =10.0 Hz, H-20b), 4.32 (1H, d, J = 5.0 Hz, H-60a),

3.77 (1H, s, H-1p), 1.25 (3H, s, 18-CH3), 1.20 (3H, s,
19-CH3); "“C-NMR (100 MHz, CsDsN) &: 73.3 (C-1),
31.0 (C-2), 39.6 (C-3), 34.1 (C-4), 57.7 (C-5), 73.7
(C-6), 99.1 (C-7), 53.2 (C-8), 46.3 (C-9), 41.6 (C-10),
18.4 (C-11), 33.4 (C-12), 45.1 (C-13), 76.4 (C-14),
73.1 (C-15), 161.2 (C-16), 109.7 (C-17), 32.6 (C-18),
21.7 (C-19), 65.4 (C-20). oyl EE0 4 15 SRR &
AR5, B b A Y 8 I A BT

& 9: Ak CHEE-AEDD, mp 231~
233 °C o CyoHaeOge IR vED (cm™): 1734, 1710, 1010,
'H-NMR (400 MHz, CsDsN) J: 691 (1H, brs,
11B-OH), 6.10 (1H, d, J = 5.0 Hz, H-6B), 5.50 (1H,
dd, J = 6.0, 10.0 Hz, H-1p), 4.41 (1H, dd, J = 4.2, 5.0
Hz, H-11a), 4.27 (1H, d, J = 10 Hz, H-20a), 4.16 (1H,
d, J= 10 Hz, H-20b), 3.99 (1H, d, J = 8.0 Hz, H-19a),
3.44 (1H, d, J = 8.0 Hz, H-19b), 3.74 (1H, d, J = 11.0
Hz, H-14p), 3.59 (1H, dd, J = 5.2, 9.0 Hz, H-13p),
2.94 (1H, d, J = 5.0 Hz, H-5p), 2.14 (1H, dd, J = 8.9,
14.0 Hz, H-12p), 1.01 (3H, s, 18-CH3), 0.98 (3H, s,
17-CH3); "*C-NMR (100 MHz, CsDsN) &: 78.5 (C-1),
22.8 (C-2), 28.9 (C-3), 41.2 (C-4), 53.7 (C-5), 111.2
(C-6), 171.6 (C-7), 56.1 (C-8), 46.5 (C-9), 49.8
(C-10), 64.3 (C-11), 30.1 (C-12), 32.4 (C-13), 35.0
(C-14), 215.1 (C-15), 49.2 (C-16), 10.4 (C-17), 30.1
(C-18), 72.5 (C-19), 76.7 (C-20) . 7 itk Fu i -5 SCikA B
A3, B 54 9 4 11B-hydroxy-6, 7-seco-6,
19: 6, 20-diepoxy-1a, 7-olide-ent-kaur-15-one.

A& 10: 3 AR CFEED, mp 270~272
‘Co CyHaOse IR veer (cm™'): 3 435, 1 751, 1 640,
1 055,899, 'H-NMR (400 MHz, CDCLy) d: 6.07 (1H,
s, H-17a), 5.50 (1H, s, H-17b), 5.35 (1H, s, H-6a),
4.41 (1H, dd, J = 6.0, 11.5 Hz, H-1p), 4.08 (1H, d, J =
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8.9 Hz, H-20a), 3.99 (1H, d, J = 8.9 Hz, H-20b), 3.12

(1H, dd, J = 4.0, 9.0 Hz, H-13p), 2.54 (1H, dd, J = 5.0,

13.0 Hz, H-9a), 2.40 (1H, d, J = 12 Hz, H-14p), 2.09

(1H, dd, J = 4.0, 11.9 Hz, H-14a), 1.96 (1H, s, H-5p),

1.03 (3H, s, 18-CH;), 0.98 (3H, s, 19-CH3); “C-NMR

(400 MHz, CDCls) d: 76.4 (C-1), 23.4 (C-2), 37.1

(C-3), 32.7 (C-4), 53.7 (C-5), 101.4 (C-6), 171.5

(C-7), 55.8 (C-8), 45.5 (C-9), 49.5 (C-10), 19.6

(C-11), 35.0 (C-12), 34.7 (C-13), 29.0 (C-14), 199.9

(C-15), 150.0 (C-16), 118.0 (C-17), 32.8 (C-18), 23.1

(C-19), 73.5 (C-20). - iE£0 s 5 SCHRRIE FE A —

H, BEAW 10 hBRESEE.
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