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Chemical constituents of Croton crassifolius
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Abstract: Objective To investigate the chemical constituents of Croton crassifolius. Methods A number of methods, such as
extraction, chromatography on silica gel, and recrystallization, were utilized to isolate and purify the ethanol extract from C.
crassifolius, and the structures of the compounds isolated were identified by physicochemical properties and spectral analyses. Results
Ten compounds were isolated and identified as cyperenoic acid (1), B-sitosterol (2), lupeol (3), chettaphanin II (4), 9-[2-(2(5H)-
furanone-4-yl)ethyl]-4, 8, 9-trimethyl-1, 2, 3, 4, 5, 6, 7, 8-octahydro-naphthalene-4-carboxylic acid (5), acetyl aleuritolic acid (6),
epitaraxerol (7), 9-[2-(2(5H)-furanone-4-yl)ethyl]-4, 8, 9-trimethyl-1, 2, 3, 4, 5, 6, 7, 8-octahydronaphthalene-4-carboxylic ester (8),
teucvidin (9), and stigmasterol (10). Conclusion Compounds 5 and 8 are newly-discovered compounds, named as crassifolius acid
and crassifolius ester, and compounds 4, 6, and 7 are isolated from this plant for the first time.

Key words: Croton crassifolius Geiseler; crassifolius acid; crassifolius ester; lupeol; stigmasterol
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5). acetyl aleuritolic acid(6). epitaraxerol (7). 9-[2-(2
(5H)-"EIid-4-) 2. 5E]-4, 8, 9-—H13E-1, 2, 3, 4, 5, 6,
7, 8- J)\AZEIN-1-H lE (9-[2-(2(5H)-furanone-4-yl)
ethyl]-4, 8, 9-trimethyl-1, 2, 3, 4, 5, 6, 7, 8-octahydro-
naphthalene-1-ester, 8). teucvidin (9). & {ff ¥
(stigmasterol, 100, HH k&4 5. 8 IFtb &4,
I3t A4 XS E IR A A S 4. 6. 7
VIR VINEA /L C R
1 XFES5HH

X—6 B4 Tk RO E A CIE BT 2R e A S A PR 2
H]); ZF—6 B HIERAM B A Lty 5 MR AT R
A 7]); Bruker EQU INOX—55 BUZT AN G4 (5
Bruker OPTICS A #]) Avance 400 MHz FT-NMR
WG SCYR I A (Bt Bruker 24 7)) ; Trace GC-(EI)
MS Jiti#{% (3E[E Themo Finniga 2~ ]). FEMRH)Z
Ok (GF254) HMIRE (OIS REI A 0 7 Syifge AL T
J o) e, A BUSAIE el B R
WA—) .

AL BT NG 28T, R
A RIE I T S ORI AT b 24 T D KRR
CBAEYIRS A Croton crassifolius Geiseler HRZ%,
FEUERRA (20115gx) PRAF T BER KA 5 R RIR
Pt .
2 REENE

B FE TR 7 kg, H 95% L a2
30 BX15d, SIFHRIBOR, ISR RS
FESZINY) (570 g)o B SBFHRIA 4 HL T 2800
K, AROHA TR B OlE. R T REARI, WK
G 13 24T MR 7 (164 @)« BER ZH5HE 4> (298
g) FNETEER D (62 g). AMilkiBsr (164 g) 4
TR PR AT i, el K- TR IR FEE Wl M, P e o A
I35 18 A5 PE,~PE 5. PE; Sft A (ML,
AT BE-BE R OBV, 193] 7 AN PEs-1~
PE;-7, PE;-3 Zrb AL (i, A aliig-Iiie L1 (9
1) SERREEVEN, FINEIR QBB 45 M54 1 (3.6
8D PB4 A REMAE (3, A il k-t R £ I 2 VR Mt »
135 12 24145 (PE4-1~PEs-12), PEs-5 ShEfch:
R, AHEE-BEER A0 (10 1 0—9 1) BREEBEM,
#1435 8 AN PE4-5-1~PE4-5-8, At PE,-5-3
5 PEs-5-6 REZAM, Bl LBREL ML EY) 2
(110 mg) F13 (70 mg). PEs ZRERRFEEIE, i
Tk~ IR SRR B2 e, 193] 6 /M2H 73 PEs-1~PEs-6,
PEs-3 2 AL (1, A7 vl - TR 41 (10 2 0—8 :

2) BREEZEIN, BERE ClEE S M EW 4 (12 2.
PEs REMCAE LI, A vl lE-Te R SRR TR, &
193] 7 N5y PEg-1~PE¢-7, PE¢-3 b IRk (013,
F kB IR 206 (10 © 0—7 @ 3) BAEVEl, B
LEEFELS RIS 8 (120 mg). BEIR Z W64
(173 @) LRERFT T, WK LI A i E-TS R £ 16
Tt 1 U1 - PR R B VG, 5 A3 381 21 AN EA ~
EAy. EA, ZRERFE R, £yl BE-BS R LlE (10 ¢
0—9 : 1) BREEUENE, 53] 5 M5 EAs-1~EA,-5,
EA,-3 HIEE IR SRR H 45 59 6 (90 mg). EA;
FAT T EE-BS TR 2.0 (10 © 0—8 1 2) BhEFvLmt, 75
3] 7 NS> EAs-1~EAs-7, EAs-5 SRk,
A1 EE-BE R 206 (10 0 0—8 & 2) BREEUEML, 753
16 N4> (EAs-5-1~EA3-5-16), EA3-5-8 LR £,
Bis B 45 AL &) 7 (150 mg) « EA, BRERH: (33,
A1 K-S TR SR B FE VR, A E] 12 M4y
(EA41~EA4-12), EA4-6 SHERKHOI%, A k-
BEIR L. 06 (10 © 0—8 ©2) FRFEVLE, 753 12 14
43 (EA4-6-1~EA4-6-10), EA4-6-7 &5 4litk,
1% W45 L5 5 (80 mg). EAs BRERKE
o, ArhBE-BE R CBRER RN, SRS 3] 6 N4
7% EAs-1~EAs-6, EAs-3 ZRERKEAE, A1 hk-
BER CBE (10 2 07 2 3) BRREVENL, FEETR CNF
FEERHEAEY 9 (2.1 g). PEARERK A%, £
T - R SR AR R VR, AR R 9 AN
EAg-1~EAs-9, EAg-S SREKEEIG, A k-
MR R (10 1 0—6 @ 4) BREEUEM, &85 124
H (EAg-5-1~EA4-5-12), EA4-5-9 LR L5
55 10 (120 mg).
3 HFHETE

e 1. Lk ChHMEE-BR L85, mp
161~162 C. EI-MS m/z: 234 [M]", 191, 178, 163,
133, 91, 4+ 73k C1sHp»O0,. 'H-NMR (400 MHz,
CDCls) 6: 2.67~2.86 (2H, m, H-3a, 3b), 2.67~2.86
(1H, m, H-6b), 2.26 (1H, m, H-6a), 2.07 (1H, m,
H-10), 1.97 (1H, m, H-7), 1.88 (1H, m, H-8b), 1.77
(1H, m, H-2b), 1.57 (1H, m, H-2a), 1.54 (1H, m,
H-9b), 1.37 (1H, m, H-8a), 1.33 (1H, m, H-9a), 0.99
(3H, s, H-13), 0.86 (3H, d, J = 6.6 Hz, H-14), 0.83
(3H, s, H-12); "“C-NMR (100 MHz, CDCL3) &: 68.2
(C-1), 25.7 (C-2), 36.3 (C-3), 123.0 (C-4), 173.0
(C-5), 31.2 (C-6), 48.1 (C-7), 26.8 (C-8), 27.8 (C-9),
35.9 (C-10), 41.7 (C-11), 26.1 (C-12), 19.2 (C-13),
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17.9 (C-14), 170.7 (C-15)0 LA % di 55 SOk B FEA
— B, W E S 1A cyperenoic acid.

Y 2. JotERIR SR CHIMEE-BE TR B8,
Liebermarnn-Burchard & . 5 fH M. mp 139~140
‘C. EI-MS m/z: 414 [M]", 396, 381, 329, 303, 255,
213,145,107, 85, 4> T3 A CyoHsO. 'H-NMR (400
MHz, CDCl3) d: 5.40 (1H, d, J = 5.2 Hz, H-6), 3.56
(1H, m, H-3), 1.01 (3H, s, H-19), 0.92 (3H, d, J= 6.5
Hz, H-21), 0.88 (3H, d, J = 6.6 Hz, H-18), 0.85 (3H, d,
J = 6.8 Hz, H-26), 0.82 (3H, d, J = 6.6 Hz, H-29);
BC-NMR (100 MHz, CDCl;) &: 37.3 (C-1), 31.8
(C-2), 71.8 (C-3), 43.9 (C-4), 140.8 (C-5), 121.7
(C-6), 31.9 (C-7), 31.6 (C-8), 50.2 (C-9), 36.5 (C-10),
21.2 (C-11), 39.8 (C-12), 42.3 (C-13), 56.8 (C-14),
24.4 (C-15), 28.3 (C-16), 56.1 (C-17), 12.0 (C-18),
19.5 (C-19), 36.2 (C-20), 19.0 (C-21), 34.0 (C-22),
26.1 (C-23), 46.0 (C-24), 29.2 (C-25), 18.8 (C-26),
19.8 (C-27), 23.1 (C-28), 12.0 (C-29). LI %3k 53¢
Bk iE 5, LAY 2 o B S

WA 3. JCEERIR AR CRIhgE-BE R 8D «
mp 223~224 ‘C. EI-MS m/z: 426 [M], 411, 315,
207, 189, 135, 121, 43 T CyHs0. 'H-NMR
(400 MHz, CDCL3) 8: 4.69, 4.57 (2H, s, H-29), 3.21
(1H, s, H-3), 1.69 (3H, s, 30-CH3), 1.03 (3H, s,
26-CHs), 0.99 (3H, s, 23-CH3), 0.95 (3H, s, 27-CHs),
0.83 (3H, s, 25-CHs), 0.79 (3H, s, 28-CH3), 0.76 (3H,
s, 24-CH;); "“C-NMR (100 MHz, CDCLy) 6: 38.7
(C-1), 27.4 (C-2), 79.0 (C-3), 38.9 (C-4), 55.3 (C-5),
18.3 (C-6), 34.3 (C-7), 40.9 (C-8), 50.5 (C-9), 37.2
(C-10), 20.9 (C-11), 25.2 (C-12), 38.1 (C-13), 42.8
(C-14), 27.5 (C-15), 35.6 (C-16), 43.0 (C-17), 48.3
(C-18), 48.0 (C-19), 151.0 (C-20), 29.9 (C-21), 40.0
(C-22), 29.7 (C-23), 15.4 (C-24), 16.1 (C-25), 16.0
(C-26), 14.6 (C-27), 18.0 (C-28), 19.3 (C-29), 109.3
(C-30) UL % 5 scmrii s A —87, et
HW) 3 K9P

A ) 4 B R CRUT - TR L8, mp 122~
123 ‘C. EI-MS m/z: 340 [M]", 281, 225, 197, 165,
115, 4% 7 X4 CyHpuO4. 'H-NMR (400 MHz,
CDCly) d: 8.56 (1H, s, H-16), 7.43 (1H, m, H-15),
7.01 (1H, dd, J = 1.9, 0.7 Hz, H-14), 3.57 3H, s,
-COOCH3), 2.82 (1H, d, J = 15.7 Hz, H-3), 2.73 (1H,
d, J = 17.0 Hz, H-11a), 2.65 (d, J = 11.6 Hz, H-11b),

2.44 (1H, d, J = 15.8 Hz, H-3b), 2.36 (1H, dd, J =
18.5, 6.8 Hz, H-6), 1.68 (1H, ddd, J=9.5, 7.9, 1.5 Hz,
H-7a), 1.59 (1H, m, H-7b), 1.58 (1H, m, H-8), 1.38
(3H, s, H-19), 0.99 (3H, s, H-20), 0.97 3H, d, J= 6.2
Hz, H-17); “C-NMR (100 MHz, CDCl;) J: 128.0
(C-1), 195.0 (C-2), 52.2 (C-3), 48.51 (C-4), 125.2
(C-5), 23.8 (C-6), 27.1 (C-T7), 37.2 (C-8), 42.49 (C-9),
150.4 (C-10), 50.4 (C-11), 139.7 (C-12), 121.9 (C-13),
111.0 (C-14), 142.7 (C-15), 146.3 (C-16), 16.4 (C-17),
174.7 (C-18), 224 (C-19), 204 (C-20), 52.3
(-COOCH3). L ¥ 5 sepkiE s A — 5, %
Y EWAY) 4 4 chettaphanin 11,
WA S: T GRCAN-TED, [0]) +8.0°

(¢ 0.12, CHCLy), mp 118~119 “C. HR-EI-MS m/z:
332.198 4 [M]", 454 'H-NMR #1 PC-NMR %4
E TN CagHsO4s AN 7, WIEHE N
TERAE . IRy (em™): 3395~3 050 cm ™ Ky
vour FRBNBML, 1732 em™' y veo FRBNBML, 1 625
em' A ve.e PRBIIL . 'H-NMR (400 MHz, CDCls) d:
1.69 (1H, m, H-1a), 2.13 (1H, m, H-1b), 1.66 (1H, m,
H-2), 1.47 (1H, m, H-3a), 2.08 (1H, m, H-3b), 1.86
(1H, brd, J = 16.9 Hz, H-6a), 2.07 (1H, m, H-6b), 1.49
(2H, m, H-7), 1.59 (1H, m, H-8), 1.66 (1H, m, H-11),
2.00 (1H, m, H-12a), 2.31 (1H, dt, J = 17.0, 7.9 Hz,
H-12b), 5.84 (1H, t, J = 1.7 Hz, H-14), 4.73 (2H, d,
J=1.7 Hz, H-16), 0.89 (3H, d, J = 6.8 Hz, H-17), 1.29
(3H, s, H-19), 0.93 (3H, s, H-20); "“C-NMR (100
MHz, CDCly) §: 25.2 (C-1), 20.0 (C-2), 36.5 (C-3),
47.5 (C-4), 132.6 (C-5), 27.7 (C-6), 26.8 (C-7), 33.8
(C-8), 41.1 (C-9), 1352 (C-10), 33.4 (C-11), 23.7
(C-12), 171.0 (C-13), 115.1 (C-14), 174.1 (C-15), 73.1
(C-16), 16.1 (C-17), 182.7 (C-18), 24.3 (C-19), 20.7
(C-20). 'H-NMR & sF ] WL 1 MEiRESS 5 5.84 (1H,
t,J=1.7 Hz), 2 MEHRAG 5473 2H, d, J= 1.7
Hz), 3 M HEEAE S 0.89 (3H, d, J= 6.9 Hz), 1.29 (3H,
s), 0.93 (3H, s); 454 IR Kil#E 5 PC-NMR (100
MHz, CDCly) wJHEWE /A5 5. 1 MREGFS o
182.7, 1 MEEBIL(ES 6 174.1, 4 MRS 0
115.1+ 132.6+ 135.6+ 171.0, 1 NEEB ST 6 73.1.
DEPT it W/nf 20 Mixfs 5, Hf 3 MR, 8
ANIE L, 2 ANROFEE, 7 ANZERE. i HMBC 1% (]
1) w51 6y 4.73 (H-16) 5 d¢ 171.0 (C-13), 115.1
(C-14), 174.12 (C-15) AHE, on 5.84 (H-14) 5 oc
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171.0 (C-13), 174.1 (C-15), 73.1 (C-16) #H3%, H#EKi 17
7E 1 NWERIR R BLSE M oy 2.00, 2.31 (H-12) 5 o¢
41.1 (C-9), 33.4 (C-11), 115.1 (C-14), 73.1 (C-16) #H
X, HERTNBRIERALE N C-9 (O 41.14); dy 0.89
(H-17), 0.93 (H-20) 5 C-9 #15¢, Mim#fiE T C-17
55 C-19 (A&, 454 SCikaria®, el v B e
G5k o MR (iR A&, WY HMBC
WA H-11 (0y 1.66) 5 C-10 (6c 135.2) AHIE, C-5
A C-10 439k ZE0k, M T C-10 (6c 135.2),
C-5 (5¢c 132.6) WUBEMIA B . oy 1.29 (3H, s, H-19) &5
Sc 182.7 (C-18), 47.5 (C-4), 135.2 (C-10) A, MM
e TS T C-5 iywil, Higisk HMBC #54
FHJE IR BEIE AR [/ — AN 2Rk 0c 47.48 b, A 6 1.59
(H-8) 5 dc 47.48 LA, WUfisE oc 47.48 1 C-4
{7l 7£ NOESY i, H-17 5 H-20 #15¢, H-17
5 H-19, H-20 5 H-19 #H5¢, wAKr H-17. H-19,
H-20 ¥EE A L. 28 BRTR, nTHERb G s b
9-[2-(2(5H)-" N i-4-) 2. 5E]-4, 8, 9-=H13E-1, 2, 3,
4,5,6,7, 8- )\AZEH-1-RIE, HHWEW, wkh
OB, HaiiXULK 2.

R=H 5 PR

R=CH; 8  NOESY

1 {£L&4 5 %18 FYEZE HMBC 1 NOESY tHX%
Fig.1 Key HMBC and NOESY correlations

of compounds S and 8

i‘\\
5

18
HOOC =

2 LEW S BEH

Fig.2 Structure of compound 5
WEY 6: FAITLRER CrhBE-BEIR 4158,

mp 268~270 ‘C. ESI-MS m/z: 497 [M—H]", 4T
A H CHse04. 'H-NMR (400 MHz, CDCly) 6: 5.53

(1H, dd, J= 7.9, 3.4 Hz, H-15), 4.48 (1H, dd, J = 10.0,
5.9 Hz, H-3), 2.37 (1H, dd, J = 13.5, 7.1 Hz, H-16a),
2.28 (1H, dd, J = 14.0, 2.8 Hz, H-16b), 2.03 (3H, s,
-OCHs), 0.95, 0.95, 0.94, 0.92, 0.91, 0.88, 0.85 (% 3H,
s, 7X-CHs); “C-NMR (100 MHz, CDCl3) 6: 37.4 (C-1),
23.5 (C-2), 80.9 (C-3), 37.7 (C-4), 5.6 (C-5), 18.8 (C-6),
40.8 (C-7), 39.1 (C-8), 49.1 (C-9), 38.0 (C-10), 17.3
(C-11), 33.4 (C-12), 37.4 (C-13), 160.6 (C-14), 116.9
(C-15), 314 (C-16), 51.5 (C-17), 41.5 (C-18), 354
(C-19), 29.3 (C-20), 33.7 (C-21), 30.7 (C-22), 28.0
(C-23), 16.6 (C-24), 15.7 (C-25), 262 (C-26), 22.5
(C-27), 1833 (C-28), 31.9 (C-29), 28.7 (C-30), 171.0
(CH3C00), 21.3 (CH;COO). VL %l 5 k4R 5k
A5, e A AN acetyl aleuritolic acid.

WA 7 AR CHMER-BTR B8 .
mp 268~270 C. EI-MS m/z: 426 [M]", 73 7k
C30Hs00- "H-NMR (400 MHz, CDCL3) 6: 5.53 (1H, d,
J=82,3.2Hz, H-15), 3.19 (1H, dd, J = 11.0, 4.7 Hz,
H-3), 1.09, 0.98, 0.95, 0.93, 0.91, 0.91, 0.82, 0.80 (%
3H, s, 8 X-CHs); *C-NMR (100 MHz, CDCl3) 6: 37.8
(C-1), 27.2 (C-2), 79.1 (C-3), 38.0 (C-4), 55.6 (C-5),
18.8 (C-6), 37.8 (C-7), 39.1 (C-8), 49.3 (C-9), 37.6
(C-10), 17.5 (C-11), 35.2 (C-12), 38.8 (C-13), 158.1
(C-14), 116.9 (C-15), 36.7 (C-16), 35.8 (C-17), 48.8
(C-18), 41.4 (C-19), 28.8 (C-20), 33.7 (C-21), 33.1
(C-22), 28.0 (C-23), 15.5 (C-24), 15.4 (C-25), 29.9
(C-26), 25.9 (C-27), 29.9 (C-28), 33.4 (C-29), 21.3
(C-30), LA ¥t 5 Sk s s A — 8", ks
WA T g 3-2-TH A HEFRNE

A 8: Ttk G i-FRED, [aly) +5.7°
(¢ 0.1, CHCl3), mp 100~101 ‘C. HR-EI-MS m/z:
346.213 5 [M]", 454 "H-NMR #1 C-NMR %4 i
SEN TN CuHsg04 ANWAIEEN 7, VEEHE N
TERAE . R (em): 17764 1749 4 veo
PRENL, 1 638 4 vee JRBIEML. "H-NMR (400
MHz, CDCLy) &: 1.69 (1H, m, H-la), 2.12 (1H, m,
H-1b), 1.63 (1H, m, H-2), 1.43 (1H, m, H-3a), 2.02
(1H, m, H-3b), 1.73 (1H, brd, J = 16.9 Hz, H-6a), 2.04
(1H, m, H-6b), 1.47 (2H, m, H-7), 1.55 (1H, m, H-8),
1.67 (1H, m, H-11), 2.00 (1H, m, H-12a), 2.32 (1H, t,
J =16.7, 7.8 Hz, H-12b), 5.85 (1H, t, J = 1.7 Hz,
H-14),4.75 (2H, d, J = 1.7 Hz, H-16), 0.90 (3H, d, J =
6.8 Hz, H-17), 1.27 (3H, s, H-19), 0.94 (3H, s, H-20),
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3.65 (3H, s, -OCH3); "“C-NMR (100 MHz, CDCls) §:
25.2 (C-1), 20.1 (C-2), 36.4 (C-3), 47.7 (C-4), 133.0
(C-5), 27.6 (C-6), 26.8 (C-7), 33.8 (C-8), 41.1 (C-9),
134.6 (C-10), 33.5 (C-11), 23.7 (C-12), 171.1 (C-13),
115.1 (C-14), 174.1 (C-15), 73.1 (C-16), 16.1 (C-17),
177.9 (C-18), 24.5 (C-19), 20.7 (C-20), 51.9 (-OCHj).
'H-NMR 3] W, 1 AR S 5.85 (1H, t, J =
1.7 Hz). 2 NMEHEAM S 4.75(2H,d, J=1.7 Hz). 4
ANFILAES 0.90 3H, d, J = 6.8 Hz), 0.94 (3H, s),
1.27 (3H, s), 3.65 3H, s); 454 IR Hdi 5 PC-NMR
(100 MHz, CDCly) RIHEWTE > 0045 5 2 AR B
{59 6 1741, 1779, 4 MEHAES 115.1, 133.0,
134.6, 171.1, 1 M&EHR(ES 73.1. DEPT 1R
21 MifE s, Hh 4 AHEE 8 ML, 2 M
3L, 7 M. &% 8 5 5 (1 "H-NMR F1 °C-
NMR A AL, KXoz —2Z T 1 4
FAR LS 504 oy 3.65 (3H, s), o 51.9; RHAL&Y)
5, C-18 fiREE (6c182.7) M EMNHEE oc 177.9,
455 HMBC i (& 1), 3% 65 3.65 5 6¢ 177.9 (C-18)
FHOC, AT HE e R TR 5L B A A lE IS5
1 HMBC % 1] 401 6y 4.75 (H-16) 5 5¢ 171.1 (C-13),
115.1 (C-14), 174.1 (C-15) #H3%, Jy 5.85 (H-14) 5
Sc 171.1 (C-13), 174.1 (C-15), 73.1 (C-16) %, & 1
ASIEEIR B oy 2.00 (H-12a), 2.32 (H-12b)
5 8¢ 41.1 (C-9), 33.5 (C-11), 115.1 (C-14), 73.1
(C-16) K, £ WEREHEALE N C-9 (5 41.1);
0.90 (H-17), 0.94 (H-20) 5 C-9 #15%, Mi#fie T
C-17 WIALE; [FFRET HMBC g3 oy 1.27
(H-19) 5 6c 47.7 (C-4), 6c 133.0 (C-5). oc 177.9
(C-18) HHG, HMEEAZE| 6y 1.55 (H-8) 5 6c 47.7
(C-4) M1k L BRIk, Sh4r Schrioat, wl e
WA 8 1y 9-[2-(2 (SH)-MKW-4-) 2. 5E]4, 8, 9-—
HIE-1,2,3,4,5,6,7, 8- )\ASIH-1-Hig, s
Y, fn S Al a3,

UIZNE
2‘
384
75

18¢ "
H,C00C =

3 L& 8 MEH
Fig. 3 Structure of compound 8

E 9. Lok ChihBE-BR 485D, mp
215~216 C. EI-MS m/z: 328 [M]", 4 7K
C19H20050 'H-NMR (400 MHz, CDCl;) ¢0: 7.44 (1H, d,
J = 1.7 Hz, H-15), 6.36 (1H, t, J = 1.7 Hz, H-14a),
5.35 (1H, t,J=7.9 Hz, H-12a), 5.00 (1H, dd, /= 10.1,
8.1 Hz, H-6), 3.27 (1H, t, J = 6.7 Hz, H-10), 2.59
(1H, dd, J = 13.8, 8.4 Hz, H-11a), 1.92 (1H, dd, J =
14.0, 7.6 Hz, H-11b), 1.36 (3H, d, J = 7.3 Hz, H-17);
BC-NMR (100 MHz, CDCl;) oJ: 234 (C-1), 214
(C-2), 20.1 (C-3), 127.8 (C-4), 162.2 (C-5), 76.1
(C-6), 35.8 (C-7), 38.7 (C-8), 52.1 (C-9), 35.8 (C-10),
39.0 (C-11), 71.9 (C-12), 125.3 (C-13), 107.9 (C-14),
144.4 (C-15), 139.5 (C-16), 14.3 (C-17), 172.5 (C-18),
177.6 (C-19). LA L3 b Scipapos 2 A — 21, g
BE A 9 4 teuevidin.

AW 10: TEEHIRGE CGGUT-BEIR L8 .
mp 168~169 ‘C. EI-MS m/z: 412 [M]+, 394, 379,
351, 300, 271, 255, 213, 145, 107, 95, 4% T3k
Cy9H450, 'H-NMR (400 MHz, CDCl5) 0: 5.35 (1H, d,
J = 2.6 Hz, H-6), 520 (1H, dd, J = 10.1, 8.2 Hz,
H-22), 5.04 (1H, dd, J = 10.1, 8.6 Hz, H-23), 3.52
(1H, m, H-3), 1.02 (3H, d, J = 7.8 Hz, H-26), 1.01
(3H, s, H-19), 0.80 (3H, d, J = 7.0 Hz, H-29), 0.69
(3H, d, J = 7.3 Hz, H-27); “C-NMR (100 MHz,
CDCl3) o0: 37.3 (C-1), 31.9 (C-2), 71.8 (C-3), 42.4
(C-4), 140.8 (C-5), 121.7 (C-6), 31.7 (C-7), 31.9
(C-8), 50.2 (C-9), 36.6 (C-10), 21.1 (C-11), 39.7
(C-12), 42.4 (C-13), 56.0 (C-14), 24.4 (C-15), 28.9
(C-16), 56.9 (C-17), 12.1 (C-18), 19.4 (C-19), 40.5
(C-20), 21.1 (C-21), 138.3 (C-22), 129.3 (C-23), 51.3
(C-24), 32.0 (C-25), 21.2 (C-26), 19.0 (C-27), 25.4
(C-28), 12.3 (C-29). LA - Hudit 15 scimkdie i — 87, i
YTEAL A 10 0 5 S 1
SE Ik
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