0 0 0 http://www.cafip.com]

= B ¥ % ™ 3} 2005, 27 (5): 565~571
Acta Botanica Yunnanica

EHFHLENRS

N . 2 N 1*
FHEAES, BEE, TREY, AAE, BRE

(1 rPEﬂﬂi‘éBs‘ehlﬂjjﬁmma‘iﬁﬂﬁﬂm&tf?!ﬁE%B#ﬁmmﬁﬂ%ﬁﬂﬁﬂ@%iﬁ%sﬁi, =i BM 650204, i
2 EZEH BT, 6 B 650111; 3 BMIEIT KY, »8 B#H  650093) :

BE: M&MF (Craibiodendron yunnanense W. W. Smith) M-3843 81 70% 74 B 32 BOB H 343 :
B IS MMEEY, 9% E N asebotoxin-IIl (1), grayanotoxin-XVIII (2), leucothol A (3), /
proA-4 (4), M E-3-0-3 L FLMmFEH (5), MR E-3-0-o-FIRIABKMIRIHE (6), WEE-3-
O-o-BEMWRET (7). ILEE-3-0- BZEMmHHF (8), 2, 4-bis (4-hydroxyphengl )-1, 3-
cyclobutane dicarboxglic aied (9), (Z )-XEHEEKRKR (10), (E)-MBREHEER (11), FER ,
(12), 2a, 33-dihydroxyurs-5, 12-dien-28-oic acid (13), 2a, 3B, 23-trihydroxyurs-12-en-28-oic acid !§
(14) F B ERE (15). LAY 1~4, 8~ N ERMERMIEYHBE, Hh AR EL !
i asebotoxin-TI (1) K EM4rZ—, RATERLES 1 HKERESBAKH grayanotox-
iFXVII (2), leucothol A (3) A& TFHIEMRS, TTHRSZHEYAFHEEILBRNAIEE
PIRME .
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Chemical Constituents from Craibiodendron yunnanense
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3 Kunming University of Science and Technology, Kunming 650093, China)

Abstract: Investigation of the chemical constituents of the leaves of Craibiodendron yunnanense obtained
the isolation of fifteen compounds. Their structures were elucidated as asebotoxin-III (1), grayanotoxin-
XVIII (2), leucothol A (3), proA-4 (4), quercetin-3-O-3-galactoside (5), quercetin-3-O-a-arabino-
furanoside (6), quercetin-3-O-a-rhamnopyranoside (7), trihydroxyflavone-3-0-qa-rhamnopyranoside (8) ,
2, 4-bis (4-hydroxyphengl )-1, 3-cyclobutane dicarboxglic aicd (9), ( Z )-p-hydroxy cinamic acid
(10), (E )-p-hydroxy cinamic acid (11), vanillic acid (12), 2a, 33-dihydroxyurs-5, 12-dien-28-oic
acid (13), 2a, 38, 23-trihydroxyurs-12-en-28-oic acid (14), and (3-stiosterol (15). Compounds 1-4,
and 8—14 were isolated from the titled plant for the first time. In addition, compounds 1-3 may have
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closed relationships with the effects of analgesic.
Key words: Craibiodendron yunnanense; Ericaceae; Chemical constituent; Grayanotoxins

HESERHEH 4T ( Craibiodendron yunnanense W. W. Smith) HEZPITEAR, BRiE
HRALsh, B/ AE IR, WA TR 1 600 ~3 200 m B TERM AL, &HT8E, M
$,ﬁﬁ AR, AERRE, WHIRZII. THTRITERITHRG, KKK, 5t
AT, MR, MEMER. &M FEXRE, ABH-th, BRAMR, L&, %
%ﬁﬁ.ﬁ%T@ﬁﬁiﬁﬁﬁEﬁ.ﬁ CERET 2. & T E UM AZ, HOKRGH
WSS, SHBLR AR, Kok, FRIBAR, #E&E, BHEERN RS B0UEL
MEBE, /NI EES 0.05 ~ 1.0 grkg &/ FoHKBTR, o th BUE A8k s, S, M
S, WS, BRERBRT, REBERRE LRA%ER C ERM, SRaREE
R (B, 1988; mMEZWAT, 1990; BRILME, 1987; VLHHTEE BT, 1985),

WFERE (1996) N FHAEREIT 6 MELAY, 538 e FRE,
B -3-0-a-FHAA R B, W E-3-0-0- L FLME MR 1T, 48 B K -3-0-o- B ZE ML W 1,
WERM -, EHSE (1997) N&MFrhiaEas r— e y—mEE-3-
AME (B-D) R (ooL) 1, MAANEH T A,

R T T RSN T A RIS, AR T KU S TR AR ST 4
i 25 R R AL IRIE, BAT B E AW ITIT KA TR . 15 AR Z ha
MR ey, HEENDZ—RERZ e T e o 47 17 95

M- 70% NERBUR T 2B EE T 15 Meay, 81 3 MR fA#
P, 5 AEA, 3RS, 2 N ERBRE A 1 AR _RERREL
&, HEH5>% 5. asebotoxin-III 1 (Ohta and Hikino, 1979), grayanotoxin-XVIII 2 (Sakak-
ibara %, 1979), leucothol A 3 (Sakakibara %5, 1981), proA-4 4 (Balde %, 1991), HE%-3-
O-B-FFLMLm ¥ H  (quercetin-3-0-B-galactoside) 5§ (FE L, 1996), WK E-3-0-«-FIHH
ok ( quercetin-3-0-a-arabino-furanoside) 6 GEFELE, 1996), B E-3-0--RZM M
¥iH  (quercetin-3-O-a-rhamnopyranoside) 7 (iF &%, 1996), LLiZsBi-3-0-o- 5L 22 0l W8 4
(trihydroxyflavone-3-0-a-rhamnopyranoside) 8 (Markham %, 1978), 2, 4-bis (4-hydroxyphengl )-
1, 3-cyclobutane dicarboxglic aicd 9 (Koshino 5, 1988), (Z )-¥¥2EHEFBR ((Z )-p-hydroxy
cinamic acid) 10 (Z4%F, 2001), (E)-X3EEAERKFR ( (E )-p-hydroxy cinamic acid) 11 (XFfE
B, 2002), HHPE (vanillic acid) 12 (Scott, 1972), 2a, 3B-dihydroxyurs-5, 12-dien-28-oic
acid 13 (Mahato and Kundu, 1994), 2a, 38, 23-trihydroxyurs-12-en-28-oic acid 14 ( Numata %%,
1990) 1 B-7+ EHBZ (B-stiosterol) 15 (K 1), kG W 1~4, 8~ 14 HE KM ZFEY P15,

Besh, T AREA ST S F AR S A TR, R 24 B AR AR K
W, BAIXT &M T 70% NERBYI K Z B Z B84 #47 HPLC 4047, 3F 58k &9
HPLC ELEH#HATAT R, Mg HEEMAE 41, RN R -3-0-3- L FLILETE (5, iy
=30.8 min), W K-3-0-o-RFEMMBEH (7, £, =32.7min), (Z)-MEEELRE (10,
ty =25.9 min) F asebotoxin-III (1, ¢, =36.7 min),
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FERLEY, HIEEAT O, BEENOUMEEE T, RO ARE LREE
PLEMBLOEB S R T . R 2—SEmEsh RN & RE IR NAR, wifEd
HHYHBRBUGME, BRI ERREE . XRFERCEINMEHREETRM
WAL Z B EM (GBBE, 1988; BREME, 1987), RATEARLRPAHEERT 34K
BB SR A Y, Hd asebotoxin-1II (1) FBEE, NERLIZ—. BRATHEN
asebotoxin-IIT AW 2L GY A &M FREER S, TS ZEMERIEEILE
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Fig. 1 Compounds isolated from Craibiodend:
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1.1 XB{EFESHH

MS 7E VG AUTO spec-3000 i 1Y _E#I%E, NMR 7 Bruker AM-400 & DRX-500 &R IL 4R _E iM%, T™MS
fERMAR. HPLC 22T {L 4R 4 HP 1100 BRI B 80 BA (6 3%{X, fai%4EX Agilent 23 5] () ZORBAX SB-CI8 2 4
Mo FEERIRERS (80~ 100 H), ZHTAEER (200~300 B) SEEM H (10~ 40 pm) K 22 4T FRERAR
IR BRI A MCUEFEMRE R MCl-gel CHP-20P, K FLUEFHA g % it ib T) 4 7= D101 B8
ROIHBRALRM RS ; BEHMH 10% H,50, W, WG E NS,
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1.2 #EYWkiE

SMFrtT 2003 10 AT ZHAERE, ZHAGYHRITEAGELE.
1.3 #BRHSE

FgentFob (7Tkg) BEE, BBH 70RMAIKEREN 3K (BKR30FALL), SIFRRE, B
WEEREG, WHER/MER, BEIRAR, BHENRS 230 (WA, LEBRHZMIEER 3K,
EURERIG, BZRZET 230 g, KT MCL R, 90% FH M/ /K FIEH RERBE . FF ASK R A vk Bl 2
B R RFLRERE, A RIAAK I Z B . R A BUE WA R BN 179 ¢ (FEE B

FEf A (230g), 350 g HIBERCHHAYIG, 1.5 kg REICHEATREICHEJZHT, Ak TAM (1:0—>8:2) #B)%
BEBE, TLC KA EARRRRA, 185 3NN 1~3, SBA 1 A Bk T 380 0L 2 A sk
9:1 %4, EHAEKEEMTE, S4ibE, TICRRNEER (15). O3 (9g) HATHE:TIMH 8:
2885, 14 g HEERHAESS, RIEHEN, SREMMLEH/EAY 13 (12mg) 114 (24 mg),

FEdh B FH 350 g HlRERE (80~ 100 B) $EHE, 1.5 kg 8B (200~ 300 B) ®BAEN, A45:W8 (1:
0—6:4) BBEEPENL, TLC KM &HARED, B3 6 M4 $BA 1-VI, 3BAL LA I AL, &5
20:1 MR ERSY. FRAL I (FUH P9 10:1 3843, 5g), 9 g HIRERHAESS, PHEEREN, OBk :AE (8:
2) B, 2REqL, S5 % 3 (34mg), 10 (625mg), 11 Img), 12 (11 mg). ¥ IV (F45: A 8:
2P T3RIER, 11.25g), 17 g MERHNEG, 250 EREEN, S5 P8 (20:1) B, 2RE4
G, BE®2 (38mg), ALV (R : A 7:3 156, 8.5g), 13 g HEEBRHMG, 250 g EBHER
Br, @458 (10:1) %M, SRELLE, BEEH1 372 mg), 8 (202 mg), 9 (12 mg), i VI
(Sl :THMA 6:4 34>, 15¢) FHRUIIESg, RENMESFEREEN, S :- PR 1 HBELEw 4 (19
mg), 5 (225mg), 6 (392mg), 7 (391 mg),

1.4 BAKEMLEHRIE

Asebotoxin Il (1) 1 {4 B {A; Cp Hy Oy 'H NMR (500 MHz, GDsN): 2.97 (1H, s, H-1), 4.17
(1H, d, J=2.5Hz, H-2), 3.23 (1H, d, J=2.5Hz, H-3), 4.03 (1H, d, J=8.8 Hz, H-6), 2.45
(1H, d, J=3.9Hz, H-7q), 2.57 (1H, dd, J=3.9, 13.7Hz, H-78), 1.96 (1H, overlap, H-9), 2.00
(2H, m, H,-11), 1.64 (2H, m, H,-12), 2.42 (1H, overdap, H-13), 6.23 (1H, s, H-14), 2.22 (1H,
d, J=14.8Hz, H-15a), 2.10 (1H, d, J=14.8 Hz, H-15b), 1.45 (3H, s, 17-CH,), 1.55 (3H, s, 18
-CH;), 1.31 (3H, s, 19-CH;), 1.87 (3H, s, 20-CH;), 1.45 (3H, d, J=6.9 Hz, 1'-CH;), 4.75
(1H, d, J=6.9Hz, H-2'); “C NMR (125MHz, C,D;N): 54.2 (d, C-1), 60.7 (d, C-2), 64.2 (d, C
-3), 47.9 (s, C-4), 79.8 (s, C-5), 73.2 (d, C-6), 43.9 (1, C-7), 50.8 (s, C-8), 55.4 (d, C-9),
77.3 (s, C-10), 22.2 (1, C-11), 27.1 (1, C-12), 55.3 (d, C-13), 82.0 (d, C-14), 60.1 (1, C-15),
78.7 (s, C-16), 23.7 (¢, C-17), 20.5 (q, C-18), 21.2 (g, C-19), 30.6 (q, C-20), 174.9 (s, C-
1'), 68.2(d, C-2'), 21.5(q, 3-CH;), 3.58 (s, 6-OH), 6.13 (s, 20-OH); ESI-MS m/z: 463 ( [M+
Nal*, 100), 437 (10).

Grayanotoxin XVIII (2) H@BE{&; CyH,0; 'H NMR (500 MHz, CD,COCD,): 1.13 (3H, s, 17—
CH;), 1.32 (3H, s, 18-CH;), 0.97 (3H, s, 19-CH;), 3.79 (1H, t, J=7.6Hz, H-3), 3.93 (1H, d,
J=7.6Hz, H-6), 3.59 (1H, di, J=2.0, 7.1Hz), 3.52 (1H, brs), 3.35 (1H, m), 2.98 (1H, 1, J=
9.6Hz), 2.53 (1H, m), 2.42 (1H, m), 4.89 (1H, s, H-20a), 4.99 (1H, s, H-20b); “C NMR (125
MHz, CD,COCD;): 44.2 (d, C-1), 39.3 (1, C-2), 81.7(d, C-3), 46.3 (s, C-4), 83.4 (s, C=5), 71.0
(d, C-6), 44.6 (1, C-7), 50.8 (s, C~8), 53.6 (d, C-9), 153.1 (s, C-10), 24.1 {1, C-11), 26.0 (1, C
-12), 47.9 (d, C-13), 36.0 (t, C-14), 62.7 (1, C-15), 80.1 (s, C-16), 24.0 (g, 17-CH,), 19.0 (q,
18-CH,), 25.3 (g, 19-CH;), 112.4 (1, C-20); FAB*-MS m/z: 337 ( [M+H]*, 20), 283 (100).
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Leucothol A (3) HEBEMK; CyHue0i; "HNMR (GDyN, 500 MHz): 1.16, 1.45, 1.51 (each 3H, s),
4.15 (1H, brs), 4.92 (1H, brs, H-20a), 5.10 (1H, brs, H-20b); “C NMR (C,D;N, 125 MHz): 21.8
(1), 22.3 (q), 24.6 (q), 24.9 (1), 25.3 (q), 32.6 (1), 36.3 (1), 39.5 (1), 43.4 (d), 46.1 (s), 48.5
(d), 49.6 (d), 50.0 (d), 50.2 (s), 55.6 (1), 77.3 (s, C-16), 78.6 (d, C-3), 105.5 (1, C-20),
152.6 (s, C—10), 214.9 (s, C=5); EI-MS m/z: 318 ( [M]*, 49), 300 (85), 285 (22), 272 (12), 267
(21), 257 (63), 239 (45), 227 (80), 211 (83), 199 (54), 185 (50), 171 (40), 157 (78), 145 (72), 131
(56), 117 (50), 105 (77), 91 (100), 79 (45).

ProA-4 (4) FEEHE; CuHuO,; "HNMR (GDyN, 400 MHz) unit a: 4.71 (1H, brs, H-3), 4.77
(1H, d, J=3.3Hz, H-4), 6.71 (1H, d, J=2.0 Hz, H-6), 6.51 (1H, d, J=2.0Hz, H-8), 8.07
(1H, d, J=1.8Hz, H-2'), 7.63 (1H, d, J=8.3Hz, H-5'), 7.25 (1H, dd, J=1.8, 8.3Hz, H-6');
unit b: 5.32 (1H, brs, H-2), 5.28 (1H, m, H-3), 3.41 (2H, m, H-4), 6.57 (1H, s, H-6), 8.03
(1H, s, H-2'), 7.60 (1H, d, J=8.3Hz, H-5'), 7.25 (1H, dd, J=1.8, 8.3 Hz, H-6'); "C NMR
(C;DsN, 100 MHz) unit a: 104.6 (s, C-=2), 66.4 (d, C-3), 29.4 (d, C-4), 152.2 (s, C-5), 98.4 (d,
C-6), 154.7 (s, C-7), 96.4 (d, C-8), 156.8 (s, C-9), 102.7 (s, C-10), 132.6 (s, C-1"), 116.0
(d, C-2'), 146.6 (s, C-3"), 147.7 (s, C-4'), 116.2 (d, C-5'), 119.5 (d, C-6'); unit b: 81.7 (d,
C-2), 67.5(d, C-3), 30.5 (t, C-4), 152.3 (s, C-5), 96.6 (d, C-6), 157.6 (s, C=7), 107.2 (s, C
-8), 158.8 (s, C-9), 102.7 (s, C-10), 131.1 (s, C-1"), 116.5 (d, C-2'), 147.0 (s, C-3'), 147.3
(s, C-4"), 116.7 (d, C=5'), 120.4 (d, C-6"); FAB*-MS m/z: 577 ( [M+H]*, 25), 543 (3), 448
(5), 419 (7), 356 (6), 299 (14), 282 (12), 264 (17), 207 (86), 172 (43), 115 (50).

W E-3-0-p-F A MMEE (5) HEMEK; G, HyO,; 'HNMR (GDN, 400 MHz): 6.63 (1H, d,
J=1.6Hz, H-6), 6.68 (1H, d, J=1.6Hz, H-8), 8.44 (1H, d, J=1.9Hz, H-2'), 7.25 (1H, d, J
=8.4Hz, H-5'), 8.09 (1H, dd, J=1.9, 8.4Hz, H-6'), 6.02 (1H, d, J=7.7Hz, H-1"), 4.79-4.13
(5H, m, H-2-H-6"); “C NMR (C,D;N, 100 MHz): 158.0 (s, C-2), 135.6 (s, C-3), 178.9 (s, C-
4), 162.8 (s, C-5), 99.9 (d, C-6), 166.0 (s, C-7), 94.6 (d, C-8), 157.7 (s, C-9), 105.3 (s, C-
10), 122.4 (s, C-1'), 116.3 (d, C-2'), 146.8 (s, C-3"), 150.8 (s, C-4’), 118.0 (d, C-5'), 122.8
(d, C-6'), 105.6 (d, C-1"), 73.5 (d, C-2"), 75.5 (d, C-3"), 69.9 (d, C-4"), 77.7 (d, C-5"),
62.0 (1, C-6"); FAB™-MS: m/z: 463 ( [M-H]*, 100), 300 (25).

WEFR-3-0-o-FHEAKEER (6) HARIK; CoHgO0,; 'HNMR (GDN, 400 MHz): 6.47 (1H,
d, J=2.0Hz, H-6), 6.69 (1H, d, J=2.0Hz, H-8), 8.26 (1H, d, J=2.0Hz, H-2'), 7.32 (1H, d,
J=8.4Hz, H-5'), 7.95 (IH, dd, J=2.0, 8.4 Hz, H-6'), 5.19 (1H, d, J=2.8 Hz, H-1"), 3.88-
4.86 (4H, m, H-2-H-5"); “CNMR (C;D;N, 100MHz): 157.8 (s, C-2), 134.8 (s, C-3), 179.3 (s, C
-4), 162.9 (s, C-5), 9.8 (d, C-6), 166.0 (s, C-7), 94.6 (d, C-8), 158.1 (s, C~9), 105.3 (s, C
-10), 122.5 (s, C-1'), 117.2 (d, C-2), 147.2 (s, C=3'), 150.7 (s, C-4'), 116.7 (d, C-5"),
122.4 (d, C-6'), 109.9 (d, C-1"), 83.5 (d, C-2"), 79.0 (d, C-3"), 88.7 (d, C-4"), 62.6 (1, C~
5"); FAB™-MS m/z: 433 ( [M-H]*, 100), 301 (40).

WERR-3-0-0- REMWEER (7) HEAREMAE; CuiHy0,; '"HNMR (CGDN, 500 MHz): 6.65 (1H,
d, J=1.8Hz, H-6), 6.70 (1H, d, J=1.8Hz, H-8), 7.31 (1H, d, J=8.2 Hz, H-5"), 7.70 (1H,
dd, J=1.8, 8.2Hz, H-6'), 8.02 (1H, d, J=1.8 Hz, H-2'), 5.08 (1H, d, J=1.7 Hz, H-1"), 4.66
~1.99 (4H, m, H-2"-H-5"), 1.45 (3H, dd, J=2.0Hz, H-6"); “C NMR (GDsN, 125 MHz): 157.8 (s,
C-2), 136.1 (s, C-3), 179.2 (s, C-4), 163.0 (s, C-5), 9.8 (d, C-6), 165.9 (s, C-7), 94.6 (d,
C-8), 158.3 (s, C-9), 105.5 (s, C-10), 122.3 (s, C-1"), 116.6 (d, C-2'), 147.4 (s, C-3'), 150.6

000 http://iwww.cq ,
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(s, C-4"), 117.2 (d, C-5'), 122.4 (d, C-6'), 104.2 (d, C-1"), 72.2 (d, C-2"), 72.7 (d, C-3"),
73.4 (d, C-4"), 72.1(d, C-5"), 18.5 (q, C-6"); FAB™-MS m/z: 447 ( [M-H]*, 100), 301 (30).

WIFEE-3-0-a-REMMIEE (8) HEMEIA; CyHpOp; 'HNMR (500 MHz, CD;OD): 6.27 (1H, d,
J=2.1Hz, H-6), 6.48 (1H, d, J=2.1Hz, H-8), 7.03 (2H, d, J=8.8 Hz, H-3, H-5), 7.86
(2H, d, J=8.8Hz, H-2', H-6'), 5.56 (1H, s, H-1"), 4.07-2.06 (3H, m, H-2"-H-5"), 0.91 (3H,
d, J=5.8Hz, H-6"); “C NMR (125 MHz, CD;OD): 157.9 (s, C-2), 135.7 (s, C-3), 179.2 (s, C-
4), 163.1 (s, C-5), 99.5(d, C-6), 164.9 (s, C-7), 94.5 (d, C-8), 160.8 (s, C-9), 105.7 (s, C-
10), 122.4 (s, C-1"), 131.6 (d, C-2', C-6'), 116.2 (d, C-3', C-5'), 158.4 (s, C-4'), 105.7 (d, ;
C-17), 71.4 (d, C-2"), 72.1 (d, C-3"), 72.9 (d, C-4"), 71.3 (d, C-5"), 17.7 (q, C-6"); FAB -
MS m/z: 431 ( [M-H]*, 100), 382 (12). i

2, 4-Bis (4-hydroxyphengl) 1, 3-cyclobutane dicarboxglic aicd (9) [ % {4; Cg He Os; 'H NMR
(500 MHz, C;DsN): 7.69 (4H, d, J=6.8Hz, H-5, H-9, H-14, H-18), 7.19 (4H, d, J=10.8 Hz,
H-6, H-8, H-15, H-17), 4.97 (2H, dd, J=7.3, 10.2 Hz, H-3, H-12), 4.49 (2H, dd, J=17.4,
10.2 Hz, H-2, H-11); "C NMR (125 MHz, C,DsN): 175.2 (s, C-1, C-10), 48.8 (d, C-2, C-11),
42.2 (d, C-3, C-12), 131.5 (s, C-4, C-13), 129.9 (d, C-5, C-9, C-14, C-18), 116.2 (d, C-6,
C-8, C-15, C-17), 157.9 (s, C-7, C-16); FAB*-MS m/z: 329 ( [M+ H]*, 36), 233 (26), 164
(100), 147 (40), 102 (18), 80 (80).

(Z)-MEREERE (10) REEAEE; GH0,; "H NMR (400 MHz, CD,COCD,): 7.30 (2H, d, J
=8.2Hz, H-2, H-6), 6.92 (2H, d, J=8.3Hz, H-3, H-5), 7.56 (1H, d, J=11.6Hz, H-7), 6.24
(1H, d, J=11.6 Hz, H-8); "C NMR (100 MHz, CD,COCD;): 127.0 (s, C-1), 130.9 (d, C-2, C-6),
116.6 (d, C-3, C-5), 160.5 (s, C-4), 145.7 (d, C-7), 115.6 (d, C-8), 168.5 (s, C-9); EL-MS m/
z: 164 ( [M]*, 100), 147 (47), 119 (34), 107 (17), 91 (32), 77 (7), 65 (20).

(E)-REERE (11) A6EEE; GHO0,; '"HNMR (GDN, 400 MHz): 7.63 (2H, d, J=8.3
Hz, H-2, H-6), 7.18 (2H, d, J=8.3Hz, H-3, H-5), 8.09 (1H, d, J=15.6Hz, H-7), 6.82 (1H,
d, J=15.6Hz, H-8); "CNMR (GDsN, 100 MHz): 126.6 (s, C-1), 129.9 (d, C-2, C-6), 116.0 (d,
C-3, C-5), 161.2 (s, C-4), 144.6 (d, C-7), 117.2 (d, C-8), 169.7 (s, C=9); EI-MS m/z: 164
( [M]*, 100), 147 (26), 119 (16), 107 (13), 91 (46).

HE5M (2) AGABEE; GHO,; 'HNMR (CD,COCD,, 400 MHz): 3.89 (3H, s, 3-OCH,), 6.90 (1H,
d, J=1.9Hz, H-2), 7.55 (IH, d, J=8.2Hz, H-5), 7.58 (1H, dd, J=1.9, 8.2 Hz, H-6); "“C NMR
(CD;COCD;, 100 MHz): 122.8 (s, C-1), 113.4 (d, C-2), 148.0 (s, C-3), 152.0 (s, C-4), 115.6 (d, C ‘
-5), 124.8 (d, C-6), 167.5 (s, -COOH), 56.2 (q, 3-OCH,); FAB*-MS m/z: 169 ( [M+H]*, 100).

2q, 3p-dihydroxyurs-5, 12-dien-28-oic acid (13) HE¥AK; CHeO,; 'H NMR (G DsN, 400 MHz) :
3.60 (1H, brs, H-28), 3.39 (1H, brd, J=9.4Hz, H-3a), 4.07 (1H, t, J=9.7 Hz, H-5), 5.47
(1H, brs, H-12), 2.63 (1H, d, J=11.3 Hz, H-18), 1.22, 1.21, 1.19, 1.00, 0.98, 0.96 (each 3H,
s, 6xCH,), 1.06 (3H, d, J=8.4Hz, 29-CH,); "C NMR (C;DsN, 100 MHz): 48.2 (1, C-1), 68.7 (d,
C-2), 83.9(d, C-3), 39.9 (s, C~4), 139.4 (s, C-5), 125.6 (d, C~6), 33.6 (1, C-7), 39.5 (s, C
-8), 48.2 (d, C-9), 39.6 (s, C-10), 25.0 (1, C-11), 122.5 (d, C~12), 144.9 (s, C-13), 44.0 (s,
C-14), 28.7 (¢, C-15), 26.2 (1, C-16), 48.1 (s, C-17), 56.0 (d, C-18), 40.1 (d, C-19), 39.9
(d, C-20), 31.1 (1, C-21), 37.5 (1, C-22), 29.4 (q, C-23), 17.6 (q, C-24), 17.5 (q, C-25),
18.9 (q, C-26), 23.8 (q, C-27), 180.2 (s, C-28), 17.0 (q, C-29), 21.4 (q, C-30); FAB'-MS m/
z: 471 ( [M+H]*, 30), 437 (32), 409 (65), 248 (100), 203 (70), 133 (65).
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20, 3, 23-trihydroxyurs-12-en-28-oic acid (14) FIf#AK; CoHgOs; 'H NMR (DN, 400 MHz):
3.83 (1H, brs, H-28), 3.70 (1H, m, H~3a), 5.23 (1H, brs, H-12), 2.19 (1H, d, J=11.9Hz, H-
18), 3.51 (1H, d, J=11.2Hz, H-23a), 3.26 (1H, d, J=11.2Hz, H-23b), 1.13, 1.03, 0.96, 0.89,
0.84, 0.81, 0.70 (each 3H, s, 7x CH;); “C NMR (CsD;N, 100 MHz): 47.6 (1, C-1), 69.7 (d, C-2),
78.2 (d, C-3), 44.1 (s, C-4), 48.1 (d, C-5), 19.1 (t, C-6), 33.6 (t, C-7), 40.8 (s, C~8), 48.0
(d, C-9), 39.0 (s, C-10), 24.5 (t, C-11), 126.7 (d, C-12), 139.8 (s, C-13), 43.4 (s, C-14),
29.1 (1, C-15), 25.3 (1, C-16), 48.4 (s, C-17), 54.3 (d, C-18), 40.4 (d, C~19), 40.4 (d, C-
20), 31.8 (1, C-21), 38.1 (1, C-22), 66.3 (1, C~23), 13.9 (q, C-24), 17.7 (q, C-25), 17.7 (q, C
-26), 24.1(q, C-27), 181.7 (s, C-28), 17.8 (q, C-29), 21.6 (q, C-30); FAB*-MS m/z: 471 ([M+
H]*, 25), 543 (3), 448 (5), 419 (7), 356 (6), 299 (14), 282 (12), 264 (17), 207 (86), 172 (43),
115 (50).

B-sitosterol (15) CpnHy,O; Efadhfh; EI-MS m/z: 414 ( [M]*, 100), 396 (66); 7E TLC FZRpEEH
RERITRMEEY 15 35 34 K REbr i RE (H—%,

(& % x k)
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