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[ Abstract | Objective; To study the chemical constituents of Artocarpus nigrifolius of Artocarpus genus

(Moraceae). Method: Compounds were isolated and purified by the normal phase silica gel, MCI gel, Sephadex
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LH-20, ODS, HPLC and other column chromatography separation methods. Their structures were identified by
spectrascopic methods based on physicochemical properties. Result: Twenty-six compounds, including 16
triterpenoids, 2 nortriterpenoids, 6 steroids, 1 benzaldehyde derivative and 1 amino compound, were isolated from
the ethyl acetate fraction in 95% ethanol extract of Artocarpus nigrifolius. All of the above isolates were identified as
20-hydroxy-4a, 48, 14a-trimethyl-98, 19-cyclopregnane-3-one (1), 1- (tert-butylamino) propan-2-one (2),
24-methylenecycloartanone ( 3 ), cyclolaudenone (4 ), 24-methylenecycloartanol (5 ), 4-hydroxy-3, 5-
dimethxybenzaldehyde (6), cycloeucalenol (7), cycloart-23-ene-38, 25-diol (8), B-sitosterol (9), 38, 24, 25-
trihydroxycycloartane (10), (23E) -27-nor-3a-hydroxycycloart-23-en-25-one (11) , 38-hydroxy-22, 23, 24, 25,
26, 27-hexanordammarane-20-one (12), 12-en-38-hydroxy-olean-11-one (13), (24S) -cycloartane-24, 25-diol-
3-one (14), betulinic acid (15), lupeol (16), a-amyrin (17), (22E) -25, 26, 27-trinor-38-hydroxycycloart-
22-en-24-al (18 ), 3B-hydroxy-urs-11-en-133, 28-olide (19 ), 1la-hydroxy-a-amyrin (20), (22E) -386-
hydroxystigmasta-5, 22-dien-7-one (21), 7-ketositosterol (22), B-amyrin (23), (24S) -methyl-5-cholestene-
38, 7a-diol (24), 7a-hydroxysitosterol (25) and 78-hydroxysitosterol (26 ), respectively. Conclusion:

Compound 1 is a novel cycloartane C,, nortriterpenoid, and compound 2 is reported as a naturally occurring

compound for the first time. Compounds 6, 8, 11, 15-17, 20, 22 and 23 are isolated from Artocarpus genus for

the first time. Besides, all of the other compounds were isolated from Artocarpus genus for the first time.

Triterpenoids may be the antitumor active components of A. nigrifolius, and is worth further study.
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Fig.1 Compounds isolated from twigs of Artocarpus nigrifolius
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AHRE BEAE (A BE - PR S TR 200 1 ~ 52 1) A 8 v I
BEEE Y 3(2 mg) ,4(2 mg) A1 5(26 mg), Fr.6
53 48 Sephadex LH-20 A1 € 1% ( = & W - H 1%
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(20 mg) ,11 (2 mg),12 (3 mg), 13 (3 mg), 14
(6 mg),15 (5 mg),18 (2 mg), 19 (2 mg), 20
(2 mg) 2103 mg) 1 22(2 mg) . Fr.7 FIJH MCI
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k&1 AEREA; (+)HR-ESI-MS #E4r 15
Tl m/z 359.565 1[M + H] * (318l 359.565 3) 4
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AR T A 4 5 3 3 R o ol dog = — 2, L C-20 3 48
XA R R RE o MORE A 4 O 20-hydroxy-4a, 48,
14a-trimethyl-98, 19-cyclopregnane-3-one, & Hr 1Y ¥
B e JoE Y o =8

*1 &% 1" H-NMR(CDCl,,600 MHz) #1*C-NMR ( CDCl, ,
150 MHz) # %

Table 1 'H-NMR ( CDCl,, 600 MHz) and “C-NMR ( CDCl,, 150
MHz) data of compound 1

(A Oy S¢
1 1.87(a-H,ud,J=13.8,2.4 Hz),1.54(8-H,m) 33.4
2 2.71(B-H,id,J=13.8,6.6 Hz), 37.5

2.31(a-H,ddd,J = 13.8,4.2,2. 4 Hz)

3 216.5
4 50.1
5 1.72(dd,J=12.3,4.5 Hz) 48.3
6 1.56(a-H,m),0.96(B-H,dd,J=12.6,2.4 Hz) 21.4
7 1.39(B-H,m) ,1.16(a-H,dd,J=12.3,2.7 Hz) 25.9
8 1.60(m) 47.5
9 20.9
10 26. 1
11 2.02(a-H,m),1.21(B-H,m) 26.5
12 1.64(a-H,m) ,1.59(B-H,m) 31.8
13 44.7
14 48.7
15 1.40(2H,m) 35.4
16 2.06(B8-H,m),1.59(a-H,m) 26. 1
17 1.82(t,/=9.6 Hz) 54.8
18 1.00(3H,s) 18.6
19 0.80(endo-H,d,J =4.2 Hz),0.57 (exo-H,d,J = 29.6
4.2 Hz)
20 3.72(m) 71.3
21 1.22(3H,d,6.0) 23.1
28 1.05(3H,s) 22.2
29 1.10(3H,s) 20.8
30 0.92(3H,s) 19.2
eaw 2 HEREE; (+) HR-ESI-MS #fi 731

B m/z 130.115 4[M + H] * (318 {4 130. 115
6) %4t H 4y 7 C,H,;NO, ' H-NMR 3% ¥ & /5 1
AT H 8,:1.24 (9H,s), 1 A2 k3 5,:2.17
(3H,s) , 1 NI §,:2.62(2H,s) LUK 1 N6k
S f T 3.81(1H,br s,NH) ; "C-NMR Hl DEPT i %k
PP IR T 7 ANERAE S, A 1A BREE 5.:210. 8
(C2),1 DZhk 6,:69.5(C-4),1 A fhfK §.:53.9

HMBC: H -~ X\ (C

ROESY: H#~ \H

B2 A#1H'H HCOSY MEEH HMBC 1% (a) RILEW
1 #5X % NOE 1% (b)

Fig.2 'H-'HCOSY and selected HMBC correlations of compound 1
(a)and key NOE correlations of compound 1(b)

(C-3)BIJ 4 4B AEfE 5 5,317 (C-1),29.3 (C-
5),29.3(C-6),29.3(C-7) . Lty bR P E , ik
BEAGY 2 T 1-(N-BUT 55 ) L

&% 3 @ E K H-NMR (600 MHz,
CDCl,)6:4.72(1H,br s,H-31a) ,4.67(1H,br s, H-
31b),1.10(3H,s,H-29),1.05(3H,s,H-28),1.03
(3H,d,J=6.6 Hz,H-27) ,1.02(3H,d,J =6.6 Hz,
H-26),1.01(3H,d,/ =6.6 Hz,H-21),0.91(3H,s,
H-18),0.90(3H,s,H-30),0.78 (1H,d,J =4.2 Hz,
H-19a) ,0.57 (2H,t,J = 4.2 Hz, H-19b) ; "C-NMR
(150 MHz,CDCI,)§:33.4(C-1),37.5(C-2),216.6
(C-3),50.2(C4),48.4(C-5),21.5(C-6),28.1(C-
7),47.9(C-8),21.1(C-9),27.0(C-10),25.9(C-
11),35.6(C-12),45.4(C-13),48.8(C-14),32.8
(C-15),26.8(C-16),52.3(C-17),18.3 (C-18),
29.5(C-19),36.1(C-20),18.1(C-21),35.0(C-
22),31.3(C-23),156.9(C-24),33.8(C-25),22.0
(C26),21.9(C-27),19.3(C-28),22.2(C-29),
20.8(C-30),106. 0(C-31) . LA L %dli 55 3k [9 ] 4

B - B, & ¥ E k&Y 3 Ok 24-
methylenecycloartanone ,
k& 4 11 @ R & H-NMR (600 MHz,

CDCL,)8:4.67 (2H, m, H-26) ,1.64 (3H,s, H27) ,
1.10(3H,s,H-29) ,1.05(3H,s,H-28) ,1.00(3H,d,
. 59.
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J=7.2 Hz,H-31),0.91(3H,s,H-18),0.90(3H,s,
H-30),0.87(3H,d,J=6.6 Hz,H-21),0.78(1H,d,
J=4.2 Hz,H-19a),0.56 (1H, d, J = 4.2 Hz, H-
19b) ;"C-NMR (150 MHz,CDCl,)§:33.5(C-1),37.5
(C-2),216.6(C-3),50.3(C4),48.5(C-5),21.5
(C-6),28.1(C-7),47.9(C-8),21.1(C9),26.0(C-
10),26.8 (C-11),32.8(C-12),48.7(C-13),45.3
(C-14),35.6(C-15),25.9(C-16),52.3(C-17),
18.1(C-18),29.6(C-19),36.1(C-20),18.4 ( C-
21),33.9(C-22),31.5(C-23),41.6(C-24),150.2
(C-25),109.4(C-26),18.7(C-27),22.2(C-28),
20.8(C-29),19.3(C-30),20.2(C-31), DA % ¥
HXm[10] el —F, SEELEY 4 H
cyclolaudenone

K% 5 M E R H-NMR (600 MHz,
CDCl,)6:4.72(1H,s,H-31a) ,4.66(1H,s,H-31b) ,
3.28(1H,dd,J =10.8,4.2 Hz,H-3),1.04(3H,d,
J=6.6 Hz,H-26),1.03(3H,d,J=6.6 Hz,H-27),
0.93(3H,s,H-18),0.90(3H,s,H-28),0.89(3H,d,
J=7.2 Hz,H-21),0.83(3H,s,H-30),0.81(3H,s,
H-29),0.55(1H,d,J =4.2 Hz,H-19b),0.33(1H,
d,J=4.2 Hz,H-19a) ; "C-NMR (150 MHz,CDCI,)8§:
32.0(C-1),30.4(C-2),78.9(C-3),40.5(C4),
47.2(C-5),21.2(C-6),28.2(C-7),48.0(C-8),
19.4(C9),26.5(C-10),26.0(C-11),32.9(C-12),
45.4(C-13),48.0(C-14),29.7(C-15),26.6 ( C-
16),52.3(C-17),18.1(C-18),29.7(C-19),32.9
(C20),18.4(C-21),35.2(C-22),31.4(C-23),
159.8(C-24),33.9(C-25),21.9(C-26),19.4 (C-
27),18.1(C-28),14.0(C-29),25.5(C-30),106. 1
(C-31) o PAEHUES SOk 1T ] e il — 2, B e fh
A% 5 & 24-methylenecycloartanol ,

&% 6 [ {4 H-NMR (600 MHz,
CDCl;)6: 9.82(1H,s,CHO),7.16 (2H,s,H-2, H-
6),6.11 (1H, br s,0H),3.98 (6H, s,3-0CH,, 5-
OCH,) ;"C-NMR(CDCl,,150 MHz) §: 128.5(C-1),
106.7(C-2),147.4(C-3),142.9(C-4),147. 4 (C-
5),106.7 (C-6),191.7 (CHO ), 56.5 (3-0OCH, ),
56.5(5-0CH,) o LA b %cd 5 SCik [ 12 ] 4 il — 3, ik
YA 6 S A-FR 35 T A SR K

k&% 7 @@ E K H-NMR (600 MHz,
CDCL,)68:4.72(1H,s,H-31a) ,4.66 (1H,s,H-31b) ,
3.21(1H, ddd,J =10.8,9.0,4.8 Hz, H-3),1.04
(3H,d,J=6.6 Hz,H-26),1.03(3H,d,J =6.6 Hz,

< 60 -

H-27),0.98(3H,d,J =6.6 Hz,H-29),0.97(3H,s,
H-18),0.89(3H,s,H-30),0.89 (3H,d,J =6.6 Hz,
H-21),0.39(1H,d,J =3.6 Hz,H-19b),0. 14 (1H,
J=3.6 Hz, H-19a) ; "C-NMR ( CDCl,, 150 MHz) §:
30.8(C-1),34.8(C2),76.3(C-3),44.6(C4),
43.3(C-5),24.7(C-6),28.1(C-7),46.9(C8),
23.5(C€9),29.5(C-10),25.1(C-11),35.3(C-12),
45.3(C-13),48.9(C-14),32.8(C-15),27.0( C-
16),52.2(C-17),17.8(C-18),27.2(C-19) ,36. 1
(€C-20),18.3(C21),35.0(C=22),31.3(C=23),
156.9(C-24),33.8(C25),21.9(C-26),22.0(C-
27),14.3(C-29),19.1(C-30),105.9(C-31) ., LI I-
s 5 oCER [ 13 14l — 3%, BUE BB W T B Rk
S

k& ¥ 8 [ fa [ &; ' H-NMR (600 MHz,
CDCl,)8: 5.60 (2H,m,H-23,H24) ,3.28 (1H, dd,
J=10.8,4.8 Hz, H3),1.31 (3H,s, H26),1.30
(3H,s,H-27),0.96 (3H,s,H28),0.96 (3H, s, H-
18),0.86(3H,d,J =6.6 Hz,H-21),0.88(3H,s, H-
30),0.81(3H,s,H29),0.57(1H,d, ] =3.6 Hz,H-
19b),0.35 (1H,d, J = 3.6 Hz, H-19a); "C-NMR
(CDCl,,150 MHz)§: 32.0(C-1),30.4(C-2),78.9
(C-3),40.5(C4) ,47.1(C5),21.1(C-6) ,28. 1(C-
7),47.9(C-8),20.0(C-9),26.1(C-10),26.0(C-
11),35.6(C-12),45.3(C-13),48.8(C-14),32.8
(C-15),26.4(C-16),52.0(C-17),18.1 (C-18),
29.9(C-19),36.4 (C-20),18.3 (C-21),39.0 ( C-
22),125.6(C-23),139.3(C-24),70.7(C-25),30.0
(€C-26),29.9(C27),19.3(C-28),25.4(C-29),
14.0(C-30) o DA ERCHE 1530k [ 14 ]38 — 24, sl %
EEY 8 N cycloart-23-ene-33,25-diol ,

&% 9 [ R i H-NMR (600 MHz,
CDCL,)8: 5.35(1H, m,H6),3.53 (1H, m, H3),
1.01(3H,s,H-19),0.94(3H,d,J =7.2 Hz,H-21),
0.89(3H,d,J=7.2 Hz,H26),0.91(3H,d,J=7.2
Hz, H-27),0.87 (3H,t,J = 6.0 Hz, H29),0.68
(3H,s,H-18) . L E%dl 5 3Cik [ 15 ] 18 — 2, il
YEAEY 9 h B4 S B

L& 4 10 [ &k H-NMR (600 MHz,
CDC1,)6:3.35(1H, m, H-24) ,3.29 (1H, m, H-3) ,
1.22(1H,s,H-26) ,1.17(3H,s,H-27) ,0.97(3H,s,
H-18),0.97(3H,s,H-28),0.90(3H,s,H-30) ,0. 81
(3H,s,H-29),0.89(3H,d,J =6.6 Hz,H-21),0.56
(1H,d,J =4.2 Hz,H-19a) ,0.34(1H,d,J =4.2 Hz,
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H-19b) ; "C-NMR ( CDCI,, 150 MHz)8:32.0(C-1),
30.3(C-2),78.8(C-3),40.5(C4),47.1(C-5),
21.1(C-6),28.2(C-7),48.0(C-8),20.0(C9),
26.1(C-10),26.0(C-11),33.2(C-12),45.3 ( C-
13),48.8(C-14),35.6(C-15),26.5(C-16),52.5
(C-17),18.1(C-18),30.0(C-19),36.4 (C-20),
18.4(C-21),33.6(C-22),28.7(C-23),79.6 (C-
24),73.3(C-25),23.2(C-26),26.6(C-27),25.4
(C-28),14.0(C-29),19.3(C-30), LI F##s5
BRL16 [ 418 — 2, #l % E L& W 10 g — X 22 1) 5+
¥k 38,24 R ,25-trihydroxycycloartane £l 38,245 ,25-
trihydroxycycloartane ,

fb& % 11 9 & [E & H-NMR (600 MHz,
CDCl;)6:6.80(1H,ddd,J =15.6,9.0,6.6 Hz, H-
23),6.08 (1H,dt,J =15.6,1.2 Hz, H-24),3.29
(1H,m,H-3),2.26 (3H,s,H-26),0.98 (3H, s, H-
18),0.97(3H,s,H-28),0.90(3H,d,J =6.6 Hz,H-
21),0.89(3H,s,H-30),0.81 (3H,s,H-29),0.56
(1H,d,J=4.2 Hz,H-19a) ,0.34(1H,d,J =4.2 Hz,
H-19b) ; "C-NMR ( CDCl,, 150 MHz)§: 32.0(C-1),
30.4(C-2),78.8(C-3),40.5(C4),47.1(C-5),
21.1(C-6),26.0(C-7),48.0(C-8),19.9(C9),
26.1(C-10),26.4 (C-11),32.8 (C-12),45.4 ( C-
13),48.9(C-14),35.5(C-15),28.2(C-16),52.2
(C-17),18.1(C-18),29.9(C-19),36.2 (C-20),
18.6(C-21),39.6(C-22),147.6(C-23),132.6 (C-
24),198.4(C-25),26.9(C-26),25.4(C-28),14.0
(C-29),19.3(C-30) . LA L% 53wk [ 17 ] i —
#, W% et AE W 11 4 (23E)-27-nor-38-
hydroxycycloart-23-en-25-one

b &9 12 19 @ [ & H-NMR (600 MHz,
CDCl,) é6: 3.20(1H,dd,J =11.4,4.2 Hz,H-3),
2.70(1H,td,J =10.4,6.0 Hz,H-17),2.13(3H, s,
H-21),0.77(3H,s),0.85(3H,s),0.87 (3H,s),
0.98 (3H,s),0.98 (3H,s); "C-NMR ( CDCI,, 150
MHz)68. 39.1(C-1),27.4(C-2),28.9(C-3),39.0
(C4),55.9(C-5),18.3(C-6),35.6(C-7) ,40.5(C-
8),50.7(C9),37.2(C-10),21.2(C-11) ,25.6( C-
12),45.2(C-13),50.1(C-14),31.6(C-15),26.0
(C-16),54.3(C-17),15.6(C-18),15.4 (C-19),
212.5(C-20),29.7(C-21),28.0(C-28);16.2(C-
29)315.9(C-30) . DA b %ods 5 3Cmk [ 18 ] il — 2,
Wk &Y 12 4 38-hydroxy-22,23,24,25,26,

27-hexanordammarane-20-one o

b4 ¥ 13 A o [ & ; ' H-NMR (600 MHz,
CDCL,)8: 5.59(1H,s,H-12) ,3.23(1H,dd, J = 10. 8,
4.8 Hz,H-3),2.34(1H,s,H-9),1.36(3H,s),1. 14
(3H,s),1.13(3H,s),1.00(3H,s),0.90 (3H,s),
0.89(3H,s),0.86(3H,s),0.81(3H,s); "C-NMR
(CDCl,,150 MHz)§: 47.6(C-1),27.3(C-2),78.8
(C-3),39.2(C4),55.0(C-5),17.5(C-6) ,32.8(C-
7),45.4(C-8),61.8(C9),37.1(C-10),200.3(C-
11),128.1(C-12),170.6( C-13) ,43.4(C-14) ,26.4
(C-15),26.5(C-16),32.4(C-17),47.5 (C-18),
45.2(C-19),31.1(C20),34.5(C-21),36.5 (C-
22),28.1(C-23),15.6(C-24),16.4(C-25),18.7
(C-26),23.5(C-27),28.8(C-28),33.1(C-29),
23.5(C-30) . DA & 5 ocHk [ 19 T4l — 3, i %
EE W 13 fy 12-en-3B8-hydroxy-olean-11-one,

k&4 14 [ £ [ {f&; H-NMR (600 MHz,
CDCL,)8: 3.35(1H,t,J =6.6 Hz,H24) ,1.22(1H,
s,H26),1.17(3H,s,H-27),1. 10 (3H, s, H29),
1.05(3H,s,H-28),1.01(3H,s,H-18) ,0.91(3H,s,
H-30),0.89(3H,d,J=6.6 Hz,H21),0.79(1H,d,
J=4.2 Hz, H-19a),0.58 (1H, d, J = 4.2 Hz, H-
19b) ; "C-NMR (CDCl,,150 MHz)§:33.4(C-1),37.5
(C-2),216.7(C-3),50.2(C4),48.4(C-5),21.5
(C-6),28.2(C-7),47.9(C-8),21.1(C-9) ,26.0( C-
10),25.9(C-11),35.6 (C-12),45.4(C-13) ,48. 8
(C-14),32.8(C-15),26.7 (C-16),52.4 (C-17),
18.1(C-18),29.6 (C-19),35.9(C20),18.1(C-
21),33.1(C22),28.4(C-23),78.7(C-24),73.2
(€-25),23.3(C26),26.6(C27),19.3(C-28),
22.2(C€-29),20.8(C-30), LA %4 53cHk[20] 4%
H—2, M EEY 14 5 (24S) -cycloartane-24
25-diol-3-one,

b4 15 o [# & ; ' H-NMR (600 MHz,
CDCL,) 8:4.74 (1H,d, J =2.4 Hz, H29a) , 4. 61
(1H,m,H-29b) ,3.19(1H,dd,J =11.4,4.8 Hz, H-
3),1.69(3H,H-30) ,0.98(3H,H-27) ,0.96 (3H, H-
26),0.94 (3H,H-23),0.82(3H,H-25),0.75(3H,
H-24); "C-NMR ( CDCl,, 150 Hz) §:38.7 (C-1),
27.4(C-2),79.0(C-3),38.9(C4),55.4(C-5),
18.3(C-6),34.3(C-7),40.7 (C-8),50.5(C-9),
37.2(C-10),20.9 (C-11),25.5(C-12),38.4 ( C-
13),42.5(C-14),30.5(C-15),32.2(C-16) ,56.2
(C-17),49.3 (C-18),46.9 (C-19),150.4 ( C-20),
29.7(C-21),37.0(C-22),28.0(C-23),15.4 (C-

- 61 -
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24),16.2(C-25),16.0(C-26),14.7(C-27),180.7
(C-28),109.7(C-29),19.4(C-30), Lk L %# 5
BRL21 8 — 30, WO e G W 15 AHEARTR .

&4 16 4 € [ & ; H-NMR (600 MHz,
CDCl,) 6:4.69 (1H,d,J =2.4 Hz, H-29a) ,4.57
(1H,m,H-29b),3.19(1H,dd,J =11.4,4.8 Hz, H-
3),1.68(3H,H-30),1.04(3H,H-26),0.97 (3H, H-
27),0.94 (3H,H-23),0.83 (3H,H-25),0.79 (3H,
H-28),0. 76 (3H,H-24) ; "C-NMR ( CDCl, ,150 MHz)
5:38.9(C-1),27.8(C2),79.3(C-3),40.2(C4),
55.6(C-5),18.7(C-6),34.4(C-7),41.6(C-8),
50.7(C-9),37.3(C-10) ,21.1(C-11),25.3(C-12),
38.2(C-13),43.0(C-14),27.8 (C-15),35.7 ( C-
16),43.2(C-17),48.3(C-18),48.6(C-19),151. 1
(€20),29.9(C-21),40.6(C22),28.1(C-23),
15.5(C24),16.5(C-25),16.1(C-26),14.7 ( C-
27),18.2(C-28),109.6(C-29),19.7(C-30), L) I
BHE 5 SCHk [ 22 ol — B0, MUE E ARG Y 16 3R

& 17 [ E R H-NMR (600 MHz,
CDCl,) §:5.13(1H,t,J =3.6 Hz,H-12) ,3.23(1H,
dd,J=11.4,4.8 Hz,H-3),1.07(3H,s,H-27),1.01
(3H,s,H26),1.00(3H,s,H-23),0.96 (3H, s, H-
25),0.92(3H,d,J=6.0 Hz,H-29) ,0.80(3H,s, H-
28),0.80(3H,s,H-24),0.79(3H,d,J =4.5 Hz, H-
30) ;""C-NMR (150 MHz,CDCl,) §:38.8(C-1),27.3
(€C2),79.1(C-3),38.8(C-4),55.2(C-5),18.4(C-
6),33.0(C-7),40.0(C-8),47.7(C-9),36.9(C-
10),23.4(C-11),124.4(C-12),139.6(C-13) ,42. 1
(C-14),28.8 (C-15),26.6(C-16),33.8 (C-17),
59.1(C-18),39.6 (C-19),39.7 (C20),31.3(C-
21),41.5(C22),28.1(C-23),15.6(C-24),15.7
(C25),16.9(C-26),23.3(C27),28.1(C=28),
17.5(C-29) ,21.4(C-30) , DL %cde 5 k[ 23 14
B3, AW 1Tl a- TR AR EE

&4 18 4 [ & ; H-NMR (600 MHz,
CDCl,) 8:9.49(1H,d,J =7.8 Hz,H-24) ,6.72(dd,
1H,J=15.6,9.0 Hz,H-22) ,6.06(dd,1H,J=15.6,
7.8 Hz,H-23),3.29 (dd, 1H,J =10.8,4.2 Hz, H-
3),1.10(d,3H,J =6.0 Hz,H21),1.04(s,3H, H-
18),0.97 (s,3H, H-28),0.91 (s,3H, H-30),0. 76
(s,3H,H-29),0.58 (d,3H,J =4.2 Hz, H-19b ),
0.35(d,3H,J=4.2 Hz,H-19a) ; "C-NMR (150 MHz,
CDCl,) 8:31.9(C-1),30.2(C-2),78.8(C-3),40.4

.62 -

(C4),47.0(C-5),21.0(C6),26.0(C-7)47.9(C-
8),19.8(C9),26.1(C-10),26.3(C-11),32.8(C-
12),45.8 (C-13),48.8(C-14),35.6 (C-15),28. 1
(C-16),51.3(C-17),18.3 (C-18),29.9 (C-19),
40.8(C-20),18.5(C-21),165.3(C-22),130.6( C-
23),195.0(C-24),25.4(C-28),14.0(C-29),19.3
(C-30) . Db -%dis 5 3Cmk [ 24 [l — 3, s e ik

& ¥ 18 K ( 22E )-25, 26, 27-trinor-383-
hydroxycycloart-22-en-24-al ,
K& 19 1@k H-NMR (600 MHz,

CDCl,) 6:5.97(1H,dd,J =10.2,1.8 Hz, H-12),
5.53(1H,dd,J=10.2,3.0 Hz,H-11) ,3.22(1H,dd,
J=10.8,4.8 Hz,H-3),1.17 (3H, s, H27),1.05
(3H,s,H-26),1.00(3H,d,J =7.2 Hz,H-29) ,0. 99
(3H,s,H-23),0.94(3H,s,J =6.0 Hz,H-30) ,0. 92
(3H,s,H-25),0.79 (3H, s, H-24) ; "C-NMR ( 150
MHz,CDCl,) §:38.4(C-1),27.1(C2),79.0(C-
3),39.1(C-4),54.9(C-5),17.8(C-6) ,31.4(C-7),
42.1(C-8),53.2(C-9),36.5(C-10),129.0(C-11),
133.6(C-12),89.8 (C-13) ,41.8 (C-14),25.7 ( C-
15),23.0(C-16),45.2(C-17),60.7 (C-18),38.3
(C-19),40.4(C20),31.0(C-21),31.5(C-22),
27.8(C23),15.1(C24),18.1(C25),19.0(C-
26),16.3(C-27),180.1(C-28),18.0(C-29),19.3
(C-30) . Db %ds 5 3CHk [ 25 [ il — 2, # s 1k
&% 19 Jy 38-hydroxy-urs-11-en-1383,28-olide,,

&9 20 @ [ & H-NMR (600 MHz,
CDCl,) 8:5.24(1H,d,J=3.6 Hz,H-12) ,4.19(1H,
m,H-11),3.24 (1H,dd, J = 10.8,4.8 Hz, H-3),
1.22(3H,s),1.06(3H,s),1.01(3H,s),1.00(3H,
s),0.89(3H,s),0.88(3H,s),0.84(3H,s),0.81
(3H,s) ;" "C-NMR ( CDCl,, 150 MHz) §:40.6(C-1),
27.5(C2),78.9(C-3),39.1(C4),55.3(C-5),
18.6(C-6),33.2(C-7),41.9(C-8),56.6(C9),
38.2(C-10),67.7(C-11),125.5(C-12),149.7 ( C-
13),43.4(C-14),26.4 (C-15),26.3 (C-16),32. 4
(C-17),46.7 (C-18),46.9 (C-19),31.2 (C=20),
34.8(C21),37.1(C22),28.6(C23),15.7 (C-
24),17.0(C-25),18.2(C-26),26.9(C-27),28.2
(C-28),33.4(C-29),23.7(C-30). LI F¥ES X
BR[26 ] el — 2, # % &% 20 25 11B-hydroxy-
B-amyrin,

k&4 21 [ &k H-NMR (600 MHz,
CDCL,) 6:5.69(1H,d,J=1.8 Hz,H-6),5. 18 (1H,
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dd,]=15.0,8.4 Hz,H-22),5.03(1H,dd,J =15.0,
9.0 Hz,H-23),3.67 (1H,m,H-3),1.20(3H, s, H-
19),1.01(3H,d,J =6.6 Hz, H27),0.84 (3H, d,
J=6.0 Hz,H-26),0.81 (3H,t,J =7.8 Hz, H-29),
0.79(3H,d,J=6.0 Hz,H-21),0.70(3H,s,H-18) ;
“C-NMR (150 MHz,CDCl,) §:36.2(C-1),32.0(C-
2),70.7(C-3),41.6(C-4),165.2(C-5),126.3( C-
6),202.4(C-7),45.5(C-8),50.2(C-9),38.7(C-
10),21.2(C-11),38.7(C-12),43.1(C-13),50. 1
(C-14),26.6 (C-15),29.2(C-16),54.4 (C-17),
12.4(C-18),17.5(C-19),40.4 (C-20),21.6 ( C-
21),138.2(C€-22),129.6(C-23),51.4(C-24),31.3
(€25),19.1(C26),21.2(C-27),25.5(C-28),
21.6(C-29) . DL b8l 5 3CHR[ 27 T4 — 30, i %
EALEY) 21 2 3B-FE L T HE -5 ,22- 0 T -
b4 22 [ & H-NMR (600 MHz,
CDCL,) 8:5.69(1H,d,J =1.8 Hz,H-6) ,3.68(1H,m,
H-3),1.20(3H,s,H-19),0.93(3H,d,J =6.6 Hz,
H-21),0.85(3H,t,J =7.2 Hz,H29) ,0.84 (3H,d,
J=7.2 Hz,H-26),0.83(3H,d,J =7.2 Hz,H-27),
0.69(3H,s,H-18); "C-MNR (150 MHz, CDCl,) §:
36.4(C-1),31.2(C-2),70.6 (C-3),41.8 (C4),
165.0(C-5),126.1(C-6) ,202.3(C-7) ,45.4(C-8),
50.0(C9),38.7(C-10),21.2(C-11),38.3(C-12),
43.1(C-13),50.0(C-14),26.3 (C-15),28.6 ( C-
16),54.7(C-17),11.9(C-18),17.2(C-19) ,36. 1
(€C20),18.9(C21),34.0(C-22),26.1(C-23),
45.8(C24),29.1(C25),19.0(C-26),19.8 ( C-
27),23.1(C28),11.9(C-29) . VI % ¥t 5 ik
[28 J Rl — 2, WL 2 b &%) 22 Sh T-ketositosterol ,
& 23 [ [E K" H-NMR (600 MHz,
CDCl,) &:5.18(1H,t,J=3.6 Hz,H-12),3.23(1H,
dd,J=11.4,4.8 Hz,H-3),1.14(3H,s,H-27),1. 00
(3H,s,H-26),0.97 (3H,s,H-23),0.94 (3H, s, H-
25),0.87 (3H,s,H-30),0.87 (3H,s, H-29),0. 83
(3H,s,H-24),0.79 (3H, s, H28 ) ; "C-NMR ( 150
MHz,CDCL,) 6:38.7 (C-1),27.4(C-2),79.2(C-
3),38.9(C-4),55.3(C-5),18.5(C-6),32.6(C-7),
39.9(C-8),47.4(C9),37.3(C-10),23.4(C-11),
121.9(C-12) ,145.3(C-13) ,41.9(C-14) ,28. 6 ( C-
5),26.7(C-16),34.1(C-17) ,47.8(C-18) ,46.9( C-
19),31.2(C-20),34.9(C21),37.1(C-22),28.2
(€C23),15.6(C24),15.7(C-25),16.9(C-26),
26.2(C27),28.2(C28),33.5(C29),23.7(C-

30) . DA g S SCmR 23 J40E — 2, s e LA
Y23y B-A R T

k&4 24 & H-NMR (600 MHz,
CDCl,)6:5.69(1H,dd,J =5.4,1.8 Hz, H-6) ,3. 88
(1H,br s,H-7),3.61(1H,m,H-3),1.02(3H, s, H-
19),0.95(3H,d,J =6.6 Hz, H21),0.88 (3H, d,
J=6.6 Hz,H-28),0.83(3H,d,J =6.6 Hz,H-26),
0.80(3H,d,J=6.6 Hz,H-27),0.71(3H,s,H-18) ;
“C-NMR (150 MHz,CDCl,) 8:37.4(C-1),31.4(C-
2),71.4(C-3),42.0(C-4),146.2(C-5) ,123.9( C-
6),65.4(C-7),38.8(C-8),42.3(C-9),37.5(C-
10),20.2(C-11),39.2(C-12),42.2(C-13),49.5
(C-14),24.3(C-15),28.3(C-16),55.8(C-17),
11.6(C-18),17.6 (C-19),35.9 (C-20),20.7 ( C-
21),33.7(C22),30.1(C-23),36.9(C-24),15.4
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