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trihydroxy-12-ene-28-ursolic acid, 5). Z& & ¥R
(tormentic acid, 6). 20-F23E % J5 R (2a-hydroxy
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TRl SRR A 5.0 kg, ] 75%LEER
24 h, S BARASEEE AL 45 min, K
FEHGRIE R, H 70 CHRUKBERIEL S,
IR BERR WG I T REAROREEL, R4
B[ 7)o A KU PERR 2 435.5 g+ A7 I 4) 56.4
g BSR OWEH 7y 323.2 g« 1F T EERESY 123.5g. £1
TR 2> 48 S SRR RE (B 1% A I - 1R 2D AN
R OAER AL S 1 (12 mg). 2 (23.7 mg);
Tt R 28630 03 28 S SR A (i (S q5- ) v
EOGEREL S 3 (52.3 mg). 4 (63.4 mg). 5
(98.6 mg). 6 (53.6 mg). 7 (56.8 mg). 8 (38.4 mg);
B 1% W Fr. 15~36 W S Bt IAT tan  CFREE-7K)
G 9 (23.5mg). 10 (18.6 mg); IF | EEH4>
28 [ S A AT (0l S 2 Ak e &) 11 (36.2
mg). 12 (18.9 mg). 13 (12.1 mg); 1F | % Fr. 45~
52 VAN TR & mn RO i, Y RE-ZKOBR PR,
LAY 14 (5.6 mg).
3 GMmEE

a1 AR AT RE-FEE), mp
138~140 °C, Liebermann-Burchard s iV 2 FH M, #E
WKy S AR, TLC K, 55 B-4 1S mEon) J i
FHFI RE(E, HIRAIE SN N, S e a1
H BT

EY 2. ABKEERAR (HED, 4 TLC
I MR, RE 53, /G
AR, MU a2 I M.

twEY 3: AfME g, mp 305~306 C,
Liebermann-Burchard & 3V 52 BH P 5 5 55 UR IR X6
PR AN TS, H IR Bl . TLC [ RE{HYY—
HO, UL SE Y 3 TR

a4 Atk (AT, mp229.5~231.8
‘C, Liebermann-Burchard 2 5 B, "H-NMR (300
MHz, CDCl;) 6: 5.14 (1H, t, J = 3.6 Hz, H-12), 3.20
(1H, dd, J = 12.0, 5.0 Hz, H-3), 3.53 (q, J = 9.3 Hz,
CH,OH), 1.26 (3H, s, 29-CH3), 1.10 (3H, s, 27-CH3),
1.02 (3H, s, 23B-CH;), 1.01 (3H, s, 24a-CHs), 1.00
(3H, s, 30-CH;), 0.95 (3H, s, 26-CHz), 0.93 (3H, s,
25-CH;); "“C-NMR (75 MHz, CDCls) : 38.88 (C-1),
27.2 (C-2), 79.04 (C-3), 38.64 (C-4), 55.26 (C-5),
18.38 (C-6), 32.8 (C-7), 39.45 (C-8), 47.79 (C-9),
46.54 (C-10), 23.39 (C-11), 125.10 (C-12), 138.80

(C-13), 42.12 (C-14), 26.08 (C-15), 23.43 (C-16),
36.95 (C-17), 54.11 (C-18), 39.42 (C-19), 39.47
(C-20), 35.21 (C-21), 30.67 (C-22), 28.13 (C-23),
15.61 (C-24), 15.70 (C-25), 16.82 (C-26), 23.42
(C-27), 69.93 (C-28, -CH,0OH), 17.34 (C-29), 21.29
(C-30). LAk $ods 5 Scmhont A — s34, %e itk
G4 R e

&9 5. Ok, mp272~274 °C (R4,
43 T3 C30HasOs. 'H-NMR (500 MHz, CsDsN) 7,
H—MEFT 0 5.61 (1H, s, H-12), 5 PHLEIE 6
1.65,1.62,1.42,1.12,0.99; 1 ANHHEEUE §1.10. 53¢
fkU s LA, TH-NMR A1 PC-NMR %, %
UEWEY 5 3a, 19, 24-=FFE-12-45-28- % 95K .

&Y 6: HARDRE G-I, mp
266~268 ‘C, 4T M C3 HigOse 'H-NMR (600
MHz, DMSO-dy) J: 11.88 (1H, s, -COOH), 5.17 (1 H,
s, H-12), 3.40 (1H, br s, H-2), 2.74 (1H, m, H-3), 2.36
(1H, s, H-18), 1.28 (3H, s), 1.08 (3H, s), 0.92 (3H, s),
0.90 (3H, s), 0.84 (3H, d, J = 6.6 Hz, 30-CHs), 0.70
(3H, 5), 0.69 (3H, s); *C-NMR (100 MHz, DMSO-ds)
5 179.3 (C-28), 138.7 (C-13), 126.8 (C-12), 82.3
(C-3), 71.6 (C-19), 67.2 (C-2), 54.9 (C-5), 53.2 (C-
18), 47.0 (C-17), 46.9 (C-1), 46.7 (C-9), 41.4 (C-20),
41.2 (C-14), 39.1 (C-8), 38.9 (C-4), 37.6 (C-10), 37.3
(C-22), 32.6 (C-7), 28.9 (C-23), 28.1 (C-15), 26.4
(C-21), 25.9 (C-29), 25.2 (C-16), 24.0 (C-27), 23.2
(C-11), 18.2 (C-6), 17.2 (C-26), 16.6 (C-30), 16.5
(C-25), 16.4 (C-24). LA b3l 5 Scmh i i — 35,
P e ) 6 AR -

a7 AR (FEED, mp 252~254 C.
Liebermann-Burchard 2 i 5 B 1. "H-NMR (400
MHz, DMSO-dg) 6: 5.13 (1H, br s), 4.30 (1H, br s),
274 (1H, d, J = 104 Hz); “C-NMR (125 MHz,
DMSO-dg) d: 47.05 (C-1), 67.12 (C-2), 82.25 (C-3),
39.09 (C-4), 54.72 (C-5), 18.00 (C-6), 32.61 (C-7),
39.10 (C-8), 46.97 (C-9), 37.54 (C-10), 22.91 (C-11),
124.41 (C-12), 138.27 (C-13), 41.68 (C-14), 27.48
(C-15), 23.80 (C-16), 45.50 (C-17), 52.38 (C-18),
37.55 (C-19), 37.63 (C-20), 30.18 (C-21), 36.30
(C-22), 28.80 (C-23), 16.40 (C-24), 16.94 (C-25),
16.98 (C-26), 23.24 (C-27), 178.30 (C-28), 17.14
(C-29), 21.05 (C-30). AL %dh b5 ek i —2c7,
B A T N 20-F0FE 595
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WA 8: T E IER K . ' H-NMR (500 MHz,
CDCl5-CD;0D) 6: 0.68 (3H, CH3), 0.79 (3H, CH3),
0.88 (3H, CH3), 0.94 (3H, CH3), 1.14 (3H, CHs), 1.20
(3H, CH3), 5.29 (1H, br s, H-12), 3.90 (1H, br s, H-2),
3.30 (1H, H-3); "“C-NMR (125 MHz, CDCl;-CD;0D)
5: 41.0 (C-1), 66.1 (C-2), 78.6 (C-3), 37.4 (C-4), 47.8
(C-5), 18.0 (C-6), 32.4 (C-7), 39.9 (C-8), 46.7 (C-9),
38.1 (C-10), 24.4 (C-11), 128.8 (C-12), 138.0 (C-13),
41.2 (C-14), 28.0 (C-15), 26.4 (C-16), 48.3 (C-17),
54.6 (C-18), 72.7 (C-19), 42.4 (C-20), 26.9 (C-21),
38.5 (C-22), 29.4 (C-23), 22.3 (C-24), 16.6 (C-25),
17.3 (C-26), 24.7 (C-27), 180.1 (C-28), 27.1 (C-29),
16.8 (C-30). IR % 15 SCikafaE — 2™, et
&4 8 Hy 20, 30, 190-=F25E-12 45-28- % IRl .

tE 9: s (Hy0O-MeOH), mp 184~
187 Co fEEAMT T W (50, FHIR-Pok KV 2
FHE, Molish KNV 2 FHME, 7Rz &40 i
FKAGY), GHEIRAKMES R XTI, RE
fEHTAD, U6 T3 (B B 250 . "H-NMR (300
MHz, DMSO-dg) 6: 12.66 (1H, s, 5-OH), 10.87 (1H, s,
7-OH), 9.70 (1H, s, 4-OH), 9.34 (1H, s, 3’-OH), 7.29
(1H, d, J = 1.8 Hz, H-2'), 7.24 (1H, dd, J = 8.4, 2.1
Hz, H-6"), 6.86 (1H, d, J = 8.4 Hz, H-5), 6.39 (1H, d,
J = 2.1 Hz, H-8), 6.20 (1H, d, J = 1.8 Hz, H-6), 5.26
(1H, s, Rha-H-1"), 0.81 (3H, d, J = 6.0 Hz, H-6");
BC-NMR (75 MHz, DMSO-d) J: 177.8 (C-4), 164.3
(C-7), 161.4 (C-5), 157.4 (C-9), 156.5 (C-2), 148.5
(C-4"), 145.3 (C-3"), 134.3 (C-3), 121.2 (C-1"), 120.8
(C-6), 115.7 (C-5"), 115.5 (C-2'), 104.2 (C-10), 98.8
(C-6), 93.7 (C-8), 101.9 (Rha-C-1"), 71.3 (C-4"), 70.7
(C-3"), 70.4 (C-2"), 70.1 (C-5"), 17.6 (C-6"), 53k
WA, MR A 9 i %Z-3-0-0-
L-F 2R

& 10: AR A (MeOH), mp 176~178
CoAEESMT N B 5, ShIR-Bk Sy 2 BT,
Molish J 3 SERHTE, $E8i% 4k &40 0 s 2 &
Yo om0 A R/ 5 RN RO R RE (i
FHIE, 6B BIE I (06 4 1B « "H-NMR (DM SO-d,
600 MHz) 6: 12.60 (1H, br s, 5-OH), 7.59 (1H, d, J =
1.8 Hz, H-2'), 7.55 (1H, dd, J = 8.4, 2.4 Hz, H-6"),
6.83 (1H, d, J = 8.4 Hz, H-5"), 6.36 (1H, s, H-8), 6.14
(1H, d, J= 1.2 Hz, H-6), 5.43 (1H, d, J= 7.2 Hz, Glc
H-1"); “C-NMR (150 MHz, DMSO-d) 6: 177.2

(C-4), 166.1 (C-7), 161.2 (C-5), 156.5 (C-9), 155.9
(C-2), 149.0 (C-4"), 145.1 (C-3"), 133.2 (C-3), 121.5
(C-6'), 121.0 (C-1'), 116.3 (C-2), 115.4 (C-5"), 103.3
(C-10), 99.2 (C-6), 93.8 (C-8), 101.1 (Gle-C-1"), 77.6
(C-5"), 76.6 (C-3"), 74.2 (C-2"), 70.0 (C-4"), 61.0
(C-6")."H-NMR A1 *C-NMR %t 5 Scikdieis—s5,
HAREWTG A ) 10 A 22-3-0-B-D-HI A FH 1T -

AW 11 s (B, mp 174~176 C.
TERAMT T RIS, HMR-8k KOV 5 8H %,
Molish S ¥ 5 FHYE, $27Ri%A0 &0 0 S 2 &
Yo LR K A5 10 2R 0T HE o B RE LA [R]
WY T (8 O BB . "H-NMR (600 MHz,
DMSO-dg) &: 12.63 (1H, s, 5-OH), 10.88 (1H, s,
7-OH), 10.19 (1H, s, 4'-OH), 8.04 (2H, d, J = 9.0 Hz,
H-2', 6'), 6.88 (2H, d, J = 9.0 Hz, H-3', 5'), 6.43 (1H,
s, H-8), 6.21 (1H, d, J = 1.8 Hz, H-6), 5.46 (1H, d, J =
7.8 Hz, Gle-H-1"); "C-NMR (150 MHz, DMSO-d;)
5: 177.6 (C-4), 164.2 (C-7), 161.3 (C-5), 160.0 (C-4),
156.4 (C-2) 156.3 (C-9), 133.3 (C-3), 130.9 (C-2),
130.9 (C-6'), 120.9 (C-1"), 115.2 (C-3'), 115.2 (C-5),
104.1 (C-10), 98.8 (C-6), 93.7 (C-8), 100.9 (Glc-C-1"),
77.6 (C-5"), 76.5 (C-3"), 74.3 (C-2"), 70.0 (C-4"), 60.9
(C-6"). 'H-NMR Fll *C-NMR %415 5 Sk —a5,
WEHEWT S 11 1L A5 )-3-O0-B-D-H 2 i

EW 12: AERM AR CFEEL, mp 293~295 C,
'H-NMR (500 MHz, CD;OD) &: 5.40 (I1H, br s,
H-12), 3.55 (1H, d, J = 6.0 Hz, H-19), 3.53 (1H, br s,
H-18), 1.55 (3H, s, -CH3), 1.21 (3H, s, -CHs), 1.14
(6H, s, CHz), 1.09 (3H, s, -CH3), 0.98 (3H, s, -CHz);
BC-NMR (125 MHz, CsDsN) &: 47.4 (C-1), 68.8
(C-2), 78.2 (C-3), 43.6 (C-4), 48.5 (C-5), 19.2 (C-6),
33.7 (C-7), 40.0 (C-8), 48.0 (C-9), 38.3 (C-10), 24.1
(C-11), 123.5 (C-12), 144.9 (C-13), 42.1 (C-14), 29.1
(C-15), 28.4 (C-16), 46.0 (C-17), 44.8 (C-18), 81.2
(C-19), 35.7 (C-20), 28.8 (C-21), 32.9 (C-22), 66.5
(C-23), 14.2 (C-24), 17.6 (C-25), 17.2 (C-26), 24.7
(C-27), 180.7 (C-28), 29.9 (C-29), 24.6 (C-30). LA I
St Bl 5 Sk B, MR LAY 12k
20, 3B, 190, 23-PU¥FHIE-12-47-28-FF HUR TR «

AW 13: AR AR CFEE, mp 283~285 C,
'H-NMR (500 MHz, CsDsN) d: 1.06 (3H, s, -CHs),
1.08 (3H, s, -CH3), 1.10 (3H, d, J = 4.5 Hz, -CHs),
1.12 (3H, s, -CHs), 1.40 (3H, s, -CH3), 1.64 (3H, s,
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-CH3), 3.03 (1H, s, H-8), 3.71 (1H, d, J = 10.0 Hz,
H-3), 5.57 (1H, br s, H-12); “C-NMR (125 MHz,
CsDsN) 6: 47.8 (C-1), 68.9 (C-2), 78.3 (C-3), 43.6
(C-4), 48.5 (C-5), 18.7 (C-6), 33.2 (C-7), 40.5 (C-8),
48.0 (C-9), 38.4 (C-10), 24.7 (C-11), 127.9 (C-12),
140.0 (C-13), 42.2 (C-14), 29.3 (C-15), 26.9 (C-16),
48.3 (C-17), 54.6 (C-18), 72.7 (C-19), 42.4 (C-20), 26.4
(C-21), 38.5 (C-22), 66.6 (C-23), 144 (C-24), 174
(C-25), 17.3 (C-26), 24.2 (C-27), 180.7 (C-28), 27.1
(C-29), 16.7 (C-30). LA )i $dhs 5 SClik 4R iE —
3, AR LAY 13 4 20, 3B, 19a, 23-PUF53E-
12-45-28- % I3
&Y 14: A% S, mp 277~278 C,
Liebermann-Burchard SV AP, VR 4k N 2
FHPE. "H-NMR (500 MHz, CsDsN) #1 "C-NMR (125
MHz, CsDsN) %t 15 Scikdhis —50M, 15 g s 11
aEE, REWEAE, e ay 14 HRERER.
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