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Abstract: Objective To study the chemical constituents from twigs and leaves of Artabotrys pilosus. Methods The chemical
constituents of A. pilosus were separated and purified by silica gel, ODS, Sephadex LH-20 gel column chromatographies, and
preparative HPLC. Their structures were determined by physicochemical properties, spectral data, as well as comparisons with the data
in literature. Results = Sixteen compounds were isolated from the acetic ether fraction of 90% ethanol extract from the twigs and leaves
of 4. pilosus, and identified as dammaradienylacetate (1), lupeol (2), lupenyl acetate (3), betulinic acid (4), uvaol (5), ursolic acid (6),
B-amyrin (7), erythrodiol (8), friedelinol (9), friedelin (10), a-spinasterone (11), stigmast-7-ene-33-ol (12), stigmast-5-ene-33-0l-7-one
(13), stigmastan-3,6-diketone (14), stigmasterol (15), and B-sitosterol (16). Conclusion All compounds are isolated from A. pilosus
for the first time. Except for compounds 15 and 16, other compounds are isolated from the plants of Artabotrys R. Br. for the first time.

Key words: Artabotrys pilosus Merr. et Chun; triterpenoids; steroids; dammaradienylacetate; lupeol; ursolic acid

T AL (Annonaceae) & J\{LJE Artabotrys R.  TL45%. DURZHBAHIRNRY, ZEMYMEH 2
Br. fHYAALZ 100 B, A TR WG ZEYEYE, WU, PR PUELURR B,
X, FkEAG 4 %0, P=AvEmEERmEE. ErRm, B J\{t Artabotrys pilosus Merr. et Chun i 5
JE TAE BRIV E N IR AR T s, B H Bea ki, & TARIGR & ik i Akt
fiERE WAIEIRIPER], W HIVERI MRS A URE AL AT I0F o B M T8 AL Sl )

¥ BHA: 2016-01-05

HEEWH: HEERHEAESZREIIE (2014DFA40850); [H5 AARIEIL SR BIAE (31360069, 21302181); HEFGH M HE AWK H7R
JAHEE I (ZDXM2015063); i Fg A R AHIIIE (HNKY2014-41)

EEEN: ERA, Y, LA, EEMNFEERA YK . E-mail: witwei@126.com

«BIEEE BEE, #9% WLASE, FEAFEERR YIRS 5N . E-mail: zcal36@163.com
fHHORE, Bz, LS, EEMWFEmHRR YN EIS 58 . E-mail: fuyanhui80@163.com



¢ %% Chinese Traditional and Herbal Drugs 2f 47 % 58 10 3] 2016 %£5 A

» 1671 -

(ISR £ BEAE TG AT AT AS49 CAEE4I D LOVO
(N di i) 6T-CEM (A T 4t i 1 155 40 D
K QGY-7703 (NS4 25 4 FEdl s
5 (1) A4 A0 3G 5 A AE H . JCH XS LOVO
QGY-7703, H ICso 73 llik3] 1.6. 3.8 pg/mL. K
T B A A 27 1 o3 S AW 1 I 5 A
DA PR 20 i e B A 3 A i M ) 2R
LRI OIS, TR R
JE AL B 253 Al AR S50 6 6 i 8 I A i
PRI AL o A2 B AT T R,
LR 90% £ BEH- B I I 1R £ IR 25 B vh 43
BASEIT 16 MEAW, 3% IS E IR L
JRME (dammaradienylacetate, 1) P55 EE (lupeol,
2). PG EE RIS (lupenyl acetate, 3). [IHER
(betulinic acid, 4). BEREE (uvaol, 5). FEFIR (ursolic
acid, 6). B-EFWEEE (B-amyrin, 7). P
(erythrodiol, 8). Al (friedelinol, 9). A
(friedelin, 10). o-¥K{$Hd (o-spinasterone, 11).
L 5-7-M5-3p-lF (stigmast-7-ene-3p-ol, 12). H.if-5-
Jfi-3B-WE-7-Hi (stigmast-5-ene-3B-ol-7-one, 13). &
$$§-3,6- M (stigmastan-3,6-diketone, 14). {1
(stigmasterol, 15) Fl B-75{/# (B-sitosterol, 16).
54 15 F116 4 1 INEME T e 7y 254351, 3
M S0 B ONE TAEJE A o 51531
1 UE5HH

WRX-4 A s CEIEG M e A R A
w]); Bruker AV-400 U FAZRLARAL (48[ Bruker
/3#)); Finnigan LCQ Advantage MAX it AY (SE[E
HHAF]D; Agilent 1200 3BT B oAl 1AL (36
E AR A PR A R D3 Cosmosil Crg 7047 Y (1A
(250 mmX4.6 mm, 5 pm); Dionex 255 =3
Ay (EEFRZEAT]); Cosmosil Cg Hll 85 AY (A 1EAT
(250 mmX 10 mm, 5 pm); SRR AR it
Buchi A 7)); BEH 254X (HA EYELA A7) N-1001
s WERER GFasy AFE G (T
J7); Sephadex LH-20 (Amersham Blosclences /A7) );
ODS oAkl (Cig, 10~40 pm, Merck A7) );
JIT I35 A 3 A ik 71 o

FE I TAER T 2014 4F 4 ARETIHEA
EVL R FU BARTRYIX, Zifg e KA A dn Bt
P o B B SR K A A 7 BRI AR & A )
B JNAE Artabotrys pilosus Merr. et Chun £
W, ARUEFRAS (20140408) LRAF T R NIV K24

7 2 AL 2 BB TR S T ARA &
2 RHSE

B T TR 40.0 kg, FREJE T 90%
ZIEV IR 4 R, BRRANR 1, JRBORRRIR
AR 2.8 kgo IRE /KRR, MU FH A it b A
P8 SRR, [ADSCE A S 1A R AL AT 260.2 g
ISR . BEACHUER AT 780.3 go WMR 26 A< HU A A
(780.0 g) LA A (il 73 25, A k-9 (100 :
0—0 : 100) AP FIBL MR 6 ML (Fr.
1~6). Fr.2 (21.5 g) ShERAEEIG 45, A1 iHik-
iR £ FE (100 © 0—0 : 100) RPEBEHLELEEVERE 5
AR (Fr. 2A~2F). Fr. 2A & H 455304
¥ 15 (423.6 mg); Fr.2B Sk ail /5, £
Tok- P (19 & 1DAF B BRI 2054 11(28.5 mg).
13 (8.9 mg) H116 (54.6 mg); Fr. 2C & HiE
R, fiik-vamd (9 @ 1) sk o
4 (19.2mg). 12 (32.7 mg) F1 14 (42.8 mg); Fr. 2D
2 STRERSAE O, ik (9 1 1) SEEEYLN
HEME 3 (16.7 mg) A110 (24.6 mg); Fr. 2F
£t Sephadex LH-20 (G{j-HlE) 4lifb3 2654 2
(13.9mg) F17 (883 mg). Fr.3 (13.4¢g) %4 ODS
SAHKE T, /K (60 @ 40—~100 : 0) KRB,
93 5 MR (Fr. 3A~3F). Fr. 3B &Ik D
i, AT - (9 L DARREGENAS 25 5(45.2
mg) 18 (99.6 mg); Fr. 3C &Ll £ 1Y A AH
PLZE-7K (75 2250 hiisht, 152669 1 (22.8
mg). 6 (143 mg) 19 (28.3 mg).
3 KT

AW 1: A JEE JEK K, Liebermann-Burchard
SN SEBHTE; C3,Hs0,, ESI-MS m/z: 469 [M+H]',
491 [M+Na]"; "H-NMR (400 MHz, CDCl;) J: 5.16
(1H, t, J = 8.8 Hz, H-24), 4.68 (1H, d, J = 8.8 Hz,
H-21), 4.51 (1H, m, H-3), 2.06, 1.74, 1.63, 0.98, 0.90,
0.88, 0.86, 0.85 (3H X8, s, CH3 X 8): '*C-NMR (100
MHz, CDCls) d: 170.8 (CH;CO), 152.6 (C-20), 131.2
(C-25), 124.5 (C-24), 107.2 (C-21), 81.2 (C-3), 56.1
(C-5), 51.3 (C-9), 49.3 (C-14), 47.8 (C-13), 453
(C-17), 40.5 (C-8), 38.6 (C-10), 38.1 (C-1), 36.9
(C-4), 35.2 (C-7), 33.9 (C-22), 31.2 (C-15), 29.0 (C-16),
28.1 (C-28), 26.9 (C-12), 25.8 (C-26), 25.1 (C-23), 23.6
(C-2), 21.5 (C-11), 21.2 (CHsCO), 17.9 (C-6), 17.5
(C-27), 16.6 (C-19), 16.3 (C-18), 16.0 (C-30), 15.8
(C-29) DA_EHd b5 ScirIpig A —s0®, ke ik
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AW 2: AEICE R AR, Liebermann-Burchard
SV SEBHPE; C30HsoO, ESI-MS m/z: 427 [M+H]',
449 [M+Na]"; "H-NMR (400 MHz, CDCl;) J: 4.69
(1H, d, J = 2.0 Hz, H-29a), 4.61 (1H, d, J = 2.0 Hz,
H-29b), 3.21 (1H, dd, J = 10.8, 4.8 Hz, H-3), 1.68,
1.10, 1.01, 0.97, 0.83, 0.79, 0.76 (3HX 7, s, CH3 X 7);
BC-NMR (100 MHz, CDCl3) d: 151.2 (C-20), 110.0
(C-29), 79.3 (C-3), 55.6 (C-5), 50.57 (C-9), 48.6
(C-18), 478.1 (C-19), 43.0 (C-17), 42.2 (C-14), 41.1
(C-8), 40.2 (C-22), 38.5 (C-4), 38.8 (C-1), 38.1
(C-13), 36.9 (C-10), 35.6 (C-16), 34.4 (C-7), 29.9
(C-21), 29.6 (C-2), 28.2 (C-23), 27.6 (C-15), 25.4
(C-12), 21.2 (C-11), 19.4 (C-30), 18.5 (C-6), 18.1
(C-28), 15.9 (C-25), 15.7 (C-26), 15.4 (C-24), 14.2
(C-27)o LA B 5 ScpkpiE e A — 8, e
AW 2 2P 5

WEY) 3: A ICEKIAK, Liebermann-Burchard
SNV FAYE: C3Hs,05, ESI-MS m/z: 469 [M+H]',
491 [M+Na]’; 'H-NMR (400 MHz, CDCL;) J: 4.68
(1H, J = 2.0 Hz, H-29a), 4.62 (1H, J = 2.0 Hz, H-29b),
452 (1H, dd, J = 12.8, 6.6 Hz, H-3), 2.12, 1.66, 1.06,
0.98, 0.89, 0.87, 0.86, 0.79 (3HXS, s, CH3X38);
BC-NMR (100 MHz, CDCls) 8: 171.1 (CH;CO), 150.5
(C-20), 109.4 (C-29), 80.7 (C-3), 55.5 (C-5), 50.5 (C-9),
48.4 (C-18), 48.3 (C-19), 43.1 (C-17), 42.7 (C-14), 40.2
(C-22), 40.1 (C-8), 38.6 (C-1), 38.2 (C-13), 37.6 (C-4),
37.3 (C-10), 35.6 (C-16), 34.6 (C-7), 29.5 (C-21), 27.6
(C-23), 27.5 (C-15), 254 (C-12), 234 (C-2), 21.7
(CH5CO), 21.5 (C-11), 19.5 (C-30), 18.3 (C-6), 18.1
(C-28), 16.7 (C-25), 164 (C-26), 162 (C-24), 14.8
(C-27)0 LL_ Kt 5 Sk A8, ke
HW) 3 KB R LR T

WwEY 4. AT EK A, Liebermann-Burchard
SOV BHE; C30HasO3, ESI-MS m/z: 457 [M+H]',
479 [M+Na]"; 'H-NMR (400 MHz, CDCl;) &: 4.68
(1H, brs, H-29a), 4.61 (1H, brs, H-29b), 3.18 (1H, dd,
J = 10.8, 4.8 Hz, H-30), 3.01 (1H, m, H-19), 1.71,
0.97, 0.95, 0.93, 0.80, 0.76 (3HX6, s, CH3X6);
PC-NMR (100 MHz, CDCl;) d: 180.1 (C-28), 149.8
(C-20), 110.2 (C-29), 79.2 (C-3), 55.9 (C-17), 55.7
(C-5), 50.8 (C-9), 49.6 (C-19), 46.8 (C-18), 42.8
(C-14), 41.0 (C-8), 39.1 (C-4), 38.7 (C-1), 383

(C-13), 36.9 (C-10), 36.6 (C-22), 34.5 (C-7), 32.4
(C-16), 31.2 (C-15), 29.9 (C-21), 28.1 (C-23), 27.8
(C-2), 25.7 (C-12), 20.8 (C-11), 19.8 (C-30), 18.5
(C-6), 16.4 (C-26), 15.9 (C-25), 15.5 (C-24), 14.8
(C-27). LA Xl 5 e s A s, e
Y 4 49 FARERR .

WA 5: A JCE TEH K, Liebermann-Burchard
SOV BHPE; C30HsoO2, ESI-MS m/z: 443 [M+H]';
'H-NMR (400 MHz, CDCl;) d: 5.11 (1H, t, J = 3.8
Hz, H-12), 3.48 (1H, d, J = 10.8 Hz, H-28a), 3.21 (1H,
dd, J =10.8, 5.0 Hz, H-3), 3.19 (1H, d, J = 10.8 Hz,
H-28b), 1.09, 0.99, 0.98, 0.93, 0.78 (3HX 5, s, CH; X 5),
1.01 (3H, d, J = 5.8 Hz, H-30), 0.76 (3H, d, J = 5.8 Hz,
H-29); “C-NMR (100 MHz, CDCl;) 6: 139.1 (C-13),
124.9 (C-12), 78.8 (C-3), 69.7 (C-28), 54.8 (C-5), 53.9
(C-18), 48.1 (C-9), 41.8 (C-14), 39.7 (C-8), 39.3 (C-19),
39.2 (C-20), 39.0 (C-1), 37.9 (C-4), 37.1 (C-10), 34.9
(C-17), 33.0 (C-7), 30.7 (C-21), 30.5 (C-22), 25.8 (C-2),
27.9 (C-15), 27.2 (C-23), 23.5 (C-27), 23.2 (C-16), 23.1
(C-11), 209 (C-30), 182 (C-6), 17.3 (C-26), 17.0
(C-29), 15.8 (C-25), 15.4 (C-24). LA FX 5 SCikgRE
AR, WM A Y 5 R R

AW 6: e E BRI K, Liebermann-Burchard
SN SEBAYE; C30HasOs, ESI-MS mi/z: 457 [M+H]';
'H-NMR (400 MHz, pyridine-ds) J: 5.01 (1H, brs,
H-12), 3.51 (1H, m, H-3), 2.69 (1H, d, J = 10.8 Hz,
H-18), 1.31, 1.27, 1.10, 1.05, 0.90 (3HX 5, s, CH;3 X 5),
1.02 3H, J = 6.0 Hz, H-30), 0.97 (3H, d, J = 6.0 Hz,
H-29); "“C-NMR (100 MHz, pyridine-ds) J: 180.1
(C-28), 139.8 (C-13), 126.0 (C-12), 78.5 (C-3), 56.2
(C-5), 53.8 (C-18), 48.5 (C-9), 48.3 (C-17), 42.7 (C-14),
40.1 (C-8), 39.8 (C-19), 39.6 (C-20), 39.4 (C-4), 39.3
(C-1), 37.8 (C-22), 37.4 (C-10), 34.1 (C-7), 31.5 (C-21),
29.2 (C-23), 28.6 (C-15), 28.1 (C-2), 25.0 (C-16), 23.9
(C-27), 23.6 (C-11), 20.9 (C-30), 18.8 (C-6), 18.1
(C-26), 17.5 (C-29), 17.1 (C-25), 16.2 (C-24). VA%l
5k E A S, M et 6 AR AR

a7 At E AR, Liebermann-Burchard
SV EBHYE: C30Hs00, ESI-MS m/z: 427 [M+H];
'H-NMR (400 MHz, CDCl3) &: 5.51 (1H, d, J = 4.2
Hz, H-12), 3.56 (1H, m, H-3), 1.18, 1.13, 1.10, 1.02,
0.99, 0.96, 0.79 (3HX7, s, CH3X7); "*C-NMR (100
MHz, CDCl;) d: 145.8 (C-13), 122.1 (C-12), 79.0
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(C-3), 55.8 (C-5), 482 (C-9), 47.8 (C-18), 46.9
(C-19), 41.7 (C-14), 40.1 (C-8), 39.2 (C-4), 38.8
(C-1), 37.4 (C-10), 37.0 (C-22), 34.5 (C-21), 33.6
(C-29), 33.0 (C-17), 31.2 (C-20), 28.9 (C-28), 27.9
(C-23), 27.4 (C-2), 27.0 (C-16), 26.85 (C-15), 26.0
(C-27), 24.1 (C-11), 23.7 (C-30), 19.1 (C-6), 18.7
(C-6), 17.1 (C-26), 16.2 (C-24), 15.8 (C-25). LA 3
a5 ek A Y, SR E Y T N B-
F PRI .

WA 8: AHEICE LA A, Liebermann-Burchard
SNV BHPE; C30HsoO2, ESI-MS m/z: 443 [M+H]';
'H-NMR (400 MHz, CDCl;) d: 5.18 (1H, t, J = 3.8
Hz, H-12), 3.52 (1H, d, J= 10.8 Hz, H-18a), 3.19 (1H,
m, H-3), 3.16 (1H, d, J = 10.8 Hz, H-18b), 1.18, 0.98,
0.96, 0.93, 0.88, 0.86, 0.78 (3HX7, s, CH3X7);
BC-NMR (100 MHz, CDCl;) d: 143.9 (C-13), 122.1
(C-12), 78.8 (C-3), 70.1 (C-28), 54.9 (C-5), 47.4
(C-17), 47.3 (C-9), 46.3 (C-19), 42.3 (C-18), 41.6
(C-14), 40.2 (C-8), 39.2 (C-4), 38.5 (C-1), 37.1
(C-10), 33.8 (C-21), 32.9 (C-29), 32.4 (C-7), 30.7
(C-22), 31.0 (C-20), 27.9 (C-23), 26.9 (C-2), 25.8
(C-27), 25.4 (C-15), 23.5 (C-30), 23.6 (C-11), 21.8
(C-16), 18.2 (C-6), 16.8 (C-26), 15.8 (C-24), 15.6
(C-25). LA E%d 5 ok e A —s0, e
B 8 Ayt bl .

AW 9: A TCE R AR, Liebermann-Burchard
SV EBHPE; C30Hs20, ESI-MS m/z: 429 [M+H]',
451 [M+Na]"; 'H-NMR (400 MHz, CDCl;) &: 1.18
(3H, s, H-28), 1.04 (3H, s, H-27), 0.99 (3H, s, H-29),
0.98 (3H, s, H-26), 0.94 (3H, s, H-30), 0.90 (3H, d, J =
6.6 Hz, H-23), 0.86 (3H, s, H-24), 0.73 (3H, s, H-25);
BC-NMR (100 MHz, CDCl;) 6: 72.6 (C-3), 61.5
(C-10), 53.8 (C-8), 48.9 (C-4), 42.5 (C-18), 41.8
(C-6), 39.6 (C-5), 39.7 (C-22), 37.9 (C-14), 37.4
(C-13), 37.2 (C-9), 36.2 (C-2), 35.8 (C-11), 353
(C-16), 34.9 (C-19), 34.8 (C-30), 32.3 (C-21), 32.1
(C-28), 31.9 (C-15), 31.6 (C-29), 30.3 (C-12), 29.8
(C-17), 28.5 (C-20), 19.9 (C-27), 18.5 (C-25), 18.3
(C-26), 17.5 (C-7), 16.6 (C-24), 16.5 (C-1), 10.8
(C-23). LA %l 5 i s A —sY, e
& 9 NARKERE.

wEY 10 F L JER K, Liebermann-
Burchard Jx WV 2 HM:; Cs0HsoO, ESI-MS m/z: 427

[M+H]", 449 [M+Na]"; 'H-NMR (400 MHz, CDCl;)
5:2.45 (1H, dd, J = 4.8, 2.0 Hz, H-2a), 2.42 (1H, dd,
J=4.3,2.0 Hz, H-2b), 2.39 (1H, d, J = 4.2 Hz, H-4),
1.20 (3H, s, H-28), 1.05 (3H, s, H-27), 1.00 (3H, s,
H-30), 0.96 (3H, s, H-26), 0.93 (3H, s, H-29), 0.89 (3H,
d, J = 7.0 Hz, H-23), 0.87 (3H, s, H-25), 0.69 (3H, s,
H-24); "C-NMR (100 MHz, CDCL3) 6: 213.1 (C-3), 59.6
(C-10), 57.9 (C-4), 52.8 (C-8), 43.0 (C-18), 42.5 (C-5),
41.4 (C-2), 41.3 (C-6), 40.0 (C-13), 39.7 (C-22), 38.2
(C-14), 37.5 (C-9), 36.3 (C-16), 36.0 (C-11), 35.6
(C-19), 35.2 (C-29), 33.1 (C-21), 32.8 (C-15), 32.4
(C-28), 31.9 (C-30), 31.7 (C-17), 31.0 (C-12), 283
(C-20), 22.7 (C-1), 20.5 (C-26), 19.1 (C-27), 18.4 (C-7),
18.0 (C-25), 15.2 (C-24), 6.9 (C-23). LA ¥ 5 ik
IEHA T, e A 10 AR .

&Y 11: HEJEERM K, Liebermann-
Burchard & W 5 FH 1 ; CaoHysO, ESI-MS m/z: 411
[M+H]", 433 [M+Na]"; 'H-NMR (400 MHz, CDCl5)
8:5.21 (1H, brs, H-7), 5.15 (1H, dd, J = 14.8, 8.6 Hz,
H-22), 4.99 (1H, dd, J = 14.8, 8.6 Hz, H-23), 1.05
(3H, d, J = 6.8 Hz, H-21), 0.99 (3H, s, H-19), 0.88
(3H, d, J = 6.8 Hz, H-27), 0.84 (3H, d, J = 6.8 Hz,
H-26), 0.79 (3H, t, J = 6.8 Hz, H-29), 0.56 (3H, s,
H-18); "C-NMR (100 MHz, CDCl;) d: 212.0 (C-3),
140.2 (C-8), 138.2 (C-22), 130.2 (C-23), 116.9 (C-7),
55.8 (C-17), 54.9 (C-14), 51.2 (C-24), 48.8 (C-9), 44.3
(C-4), 43.2 (C-13), 42.8 (C-5), 40.7 (C-20), 40.1
(C-12), 38.9 (C-1), 38.1 (C-2), 34.5 (C-10), 31.9
(C-25), 29.8 (C-6), 29.0 (C-16), 25.4 (C-28), 23.1
(C-15), 22.0 (C-11), 21.8 (C-27), 21.5 (C-21), 13.1
(C-19), 12.5 (C-29) 12.2 (C-18), 20.1 (C-26). LL L%
P b5 ek A — Y, A 11 K o-
EZ*‘«( @H

WEW 12. AT EIER K, Liebermann-
Burchard V. 2 FHP:; Co9Hs00, ESI-MS m/z: 415
[M+H]", 437 [M+Na]"; 'H-NMR (400 MHz, CDCls)
8:5.19 (1H, m, H-7), 3.62 (1H, m, H-3), 0.97 (3H, d,
J=6.8 Hz, H-21), 0.90 (3H, t, J = 7.2 Hz, H-29), 0.86
(3H, d, J = 6.8 Hz, H-26), 0.84 (3H, d, J = 6.8 Hz,
H-27), 0.79 (3H, s, H-19), 0.62 (3H, s, H-18);
BC-NMR (100 MHz, CDCl;) 6: 140.2 (C-8), 117.8
(C-7), 71.1 (C-3), 56.0 (C-17), 54.9 (C-14), 49.8
(C-9), 45.8 (C-24), 43.4 (C-13), 40.6 (C-5), 39.8
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(C-12), 38.1 (C-4), 37.2 (C-1), 36.7 (C-20), 34.9
(C-10), 33.8 (C-22), 31.5 (C-2), 30.2 (C-6), 29.1
(C-25), 27.9 (C-16), 26.0 (C-23), 22.9 (C-15), 22.7
(C-28), 21.5 (C-11), 19.8 (C-27), 19.0 (C-26), 18.4
(C-21), 12.3 (C-19), 12.2 (C-29), 11.8 (C-18). L\ ¥k
5 SCaRRE A 3, Wt A 12 NG
H5-7-05-3B-E o

tEY 13: A®IEEME K, Liebermann-
Burchard WV 5 FH C29H4802, ESI-MS m/z: 429
[M-+H]", 451 [M+Na]"; "H-NMR (400 MHz, CDCl;)
8: 5.71 (1H, s, H-6), 3.68 (1H, m, H-3), 1.19 (3H, s,
H-19), 0.89 (3H, d, J = 6.8 Hz, H-21), 0.86 3H, d, J =
6.8 Hz, H-26), 0.85 (3H, t, J = 6.8 Hz, H-29), 0.79
(3H, d,J= 6.8 Hz, H-27), 0.71 (3H, s, H-18); "“C-NMR
(100 MHz, CDCl3) 6: 201.9 (C-7), 1654.8 (C-5), 125.8
(C-6), 69.9 (C-3), 54.5 (C-17), 50.2 (C-9), 50.0 (C-14),
46.1 (C-24), 45.3 (C-8), 42.1 (C-4), 42.0 (C-13), 39.2
(C-12), 384 (C-10), 36.5 (C-1), 35.8 (C-20), 34.0
(C-22), 30.8 (C-2), 28.7 (C-25), 284 (C-16), 26.2
(C-15), 25.9 (C-23), 22.8 (C-28), 20.9 (C-11), 20.0
(C-26), 18.9 (C-27), 18.8 (C-21), 16.9 (C-19), 12.3
(C-18), 11.9 (C-29). LA Xt 55 ScikdRi s A — 55,
TS E AW 13 0y WS -5-05-3B-TE-7-i o

tEY 14: AT ek K, Liebermann-
Burchard J Jv 2 BH % 5 C29H4802, ESI-MS m/z: 429
[M-+H]", 451 [M+Na]"; '"H-NMR (400 MHz, CDCl;)
: 0.98 (3H, s, H-19), 0.92 (3H, d, J = 6.6 Hz, H-21),
0.78~0.85 (3HX3, m, H-26, 27, 29), 0.70 (3H, s,
H-18); "C-NMR (100 MHz, CDCl;) 8: 211.0 (C-3),
209.0 (C-6), 56.9 (C-5), 56.2 (C-17), 55.8 (C-14), 53.3
(C-9), 38.8 (C-2), 38.0 (C-1), 37.1 (C-4), 45.9 (C-7),
453 (C-24), 43.1 (C-13), 41.2 (C-10), 38.1 (C-12), 36.9
(C-8), 35.8 (C-20), 334 (C-22), 29.2 (C-25), 28.1
(C-16), 262 (C-23), 24.1 (C-15), 23.2 (C-28), 21.6
(C-11), 20.1 (C-26), 19.1 (C-27), 18.6 (C-21), 12.5
(C-18), 12.1 (C-19), 11.8 (C-29). LA L # i 5 ik 4RiE
AR, WA 14 0 -3,6- .

Gy 15: JotEPIRGS dh G, mp 149~151
°C; Liebermann-Burchard < W 2 PH1E; CooHagO )
ESI-MS m/z: 413 [M+H]", 435 [M+Na]"; 'H-NMR
(400 MHz, CDCl3) 8: 5.28 (1H, d, J = 4.8 Hz, H-6),
5.09 (1H, dd, J = 14.8, 7.6 Hz, H-22), 4.98 (1H, dd,
J=148, 7.6 Hz, H-23), 3.48 (1H, t, J = 5.4 Hz, H-3),

0.96 (3H, d, J=7.2 Hz, H-21), 0.90 (3H, t, /= 7.2 Hz,
H-29), 0.87 3H, d, J= 7.2 Hz, H-26), 0.82 (3H, d, J =
7.2 Hz, H-27), 0.79 (3H, s, H-19), 0.70 (3H, s, H-18);
BC-NMR (100 MHz, CDCl;) 6: 139.8 (C-5), 138.3
(C-22), 128.9 (C-23), 120.8 (C-6), 71.5 (C-3), 57.0
(C-17), 56.1 (C-14), 51.2 (C-24), 51.0 (C-9), 42.6
(C-13), 39.9 (C-20), 39.7 (C-12), 39.2 (C-4), 37.1
(C-10), 32.2 (C-8), 32.0 (C-25), 31.8 (C-2), 31.4 (C-7),
30.9 (C-1), 28.8 (C-16), 25.6 (C-28), 24.3 (C-15), 21.6
(C-11), 21.2 (C-21), 20.9 (C-27), 20.0 (C-19), 18.8
(C-26), 12.3 (C-29), 11.9 (C-18). LA L%l 5 SCikIRE
HEA—5, W E A 15

& 16: ToEERIRGS i (%Mﬁ), mp 139~
140 °C; Liebermann-Burchard W 2FH. 5 B-
AN AR 3 MRIF RS IL TLC, e
RE{E A w035 — ﬁl HIREE A TR, el
B 16 K B S T
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