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[(WE] BB USR8 o 7K SR T ROAH £ JBE L IE AH i JBE L Sephadex LH-20 % #4435 J7 1 $E47 43 85 46
b, G FAL B B B B L M S AT S . R NIREM R B I %52 T 14 A AW, 4 5128 3-0Ac, A7,
bauerenyl acetate(1) ,B8-2 S5 (2) , R B 5 i (3) , 8-hydroxy-6-methoxy-3-pentylisocoumarin (4 ) , voacristine (5 ) , voacamine (6 ) ,
22E ,24R-5a,8a-epidioxyergosta-6 ,22-dien-33-acetate (7) , voacristinehydroxyindolenine (8 ) , voacryptine(9) , BE JE ik ( oleanolic acid)
(10) ,B-F 4 J5 B (B-amyrin) (11) , (22E) -38-52 3-S50, 8- M 484 M1 -6 ,22- T4 (12) , T H -4-J -68-F2 5L -3 (13 ) , B3 iR
(14) . Z5ig:BRLEY 3,5,6,9 40, Ha 10 MES Y R E RN IZAE Y T 43 815 5)51,4,7,12,13 R85 R LS #9048
RE AL S Y 4 PN ZEY P E R ERBNE | AFECREMEY.
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Study on Chemical Constituents from Bark of Voacanga africana

DAN Xiao-mei, DENG Yun® , LI Xiu-ru, LI Hong-xiang, HU Jia
( Pharmaceutical College, Chengdu University of Traditional Chinese Medicine, Ministry of Education
Key Laboratory of Standardization of Chinese Herbal Medicine, State Key Laboratory Breeding Base of
Systematic Research, Development and Utilization of Chinese Medicine Resources, Chengdu 611137, China)

[ Abstract ] Objective: To study the chemical constituents of Voacanga africana. Method: The
compounds were isolated by normal phase silica gel, ODS, and sephadex LH-20 column chromatography. Their
structures were elucidated by analysis of spectroscopic data. Result; Fourteen compounds were isolated and their
structures were elucidatedas3-OAc, A’, bauerenylacetate (1), B-sitosterol (2), voacangine (3), 8-hydroxy-
6-methoxy-3-pentylisocoumarin (4), voacristine (5), voacamine (6), 22E, 24R-5a, 8a-epidioxyergosta-6,
22-dien-3B-acetate (7 ), voacristinehydroxyindolenine (8), voacryptine (9), oleanolicacid (10) B-amyrin
(11), (22E) -5a, 8a-epidioxyergosta-6, 22-dien-38-ol (12), 68-hydroxystigmast-4-en-3-one (13), palmiti
acid (14). Conclusion: Except compound 3, 5, 6, 9, the other ten compounds are isolated from this plant for
the first time; Compound 1, 4, 7, 12, 13 were isolated from this genus Voacanga for the first time; Compound
4 is the frist coumarins isolated from the species V. africana Staph.
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IRBRAY g Je AT BE AL 448 R R A , 77 T a4k
W 2R (3H 28 0 A b, 8 R TR T R R 4 B
PEA I N LR R 4 BRAR I PR 25 3R %
AR BB 7R B0 15t J7 0 Bl oK 2 st e 078 T R K i
R LA OV DR B 2 A T T A W
PRI AR R AR BE B R A T T e —
SEHAL o (HIZIZ 4 1k, A7 G AR HEAR 14 1 27 1l o3 o
I, B AN R E R AR P A AR ) B
G0 FCA K o B ST D o O AT W 2
O3 AR SN R TRy R AT 4 T AR o
IIESE AR BRAM B B rh oy i 43 3 14 A& 9, o>
MY E R 3-0Ac, A’ ,bauerenyl acetate (1) ,8-7% i ¥
(2). fk B &3 m (3), 8-hydroxy-6-methoxy-3-
pentylisocoumarin(4) , voacristine (5) , voacamine (6) ,
22F ,24R-5a, 8a-epidioxyergosta-6 , 22 -dien-3B-acetate
(7 ), voacristinehydroxyindolenine ( 8 ), voacryptine
(9) B 1 oleanolic acid) (10) , 875 H I (-
amyrin) (11) ,(22E) -3B8-% HS5a,8a-1f A E
ff1-6,22-— & (12), & §-4-45-68-5 5:-3-f
(13) fEfm (14) . BRILE9Y 3,5,6,9 4, HAp
10 MeE WX |k Nz b oy & 45 58,1,
4,7, 12, 13 N ZEHEY hE k> ERR kS
NN R RV R N U A
mELEY.
1

Bruker Avance 600 # i 3t 4= 1L, #i -+ Bruker 2%
] ; Finnigan LCQDECA #Y W1 W% 55 i 3% 1%, 3¢ [
Thermo-Finnigan 2\ 7] ; KQ-600DE I % 45 i 75 3% 74
P aw (40 kHz,600 W), B 1L i 8 7 A8 A7 BR 23 7 5
BP211D BUHL 773 B K F, b 5t 38 2 A A4S & 4t
A PR W) A2 A ik I 2 R AT RE IR, B TR AL
T4 W A RS 7l Sephadex LH-20 B Jig, 3¢ &
Pharmacia 7y 7] ;MCI GEL CHP-20P(75 ~ 150 wm, H
AR =322 7]) s Lichroprep RP-18 gel 2 A SE 41
(3L E Merck A H] ) ; YMC gel ODS-A(50 pm, HA
YMC 2] 5350 ¥ 0 o3 B 2k

IRBERS 2541 T 2012 4F 4 A g B AR N9l , 22 7Y
R 2 1) 9 U 177 5 5 O e A ok B A AR e B
Voacanga africana Staph. [FJF Bz (AR A AE T AR 2=
R2EN TP AR S = G5 FKS-20120421 -
IN) .
2 REMSEH

TR R AY J 14,5 ke, T4 B #E , LR LR
14 f5 83 AR I, 5 JF 42 IBUI, W e 4 T MR 15 4

BE 546 g, R U RE AR 0%, Al BE-2 TR & TR
(5:1,4:1,3:1,2:1,1:1,1:2,0: 1) BRI LI N 6
Be(Fr1-Fr6), Frl Z8E R A5 (AmE-2R O
fig 0:1,40:1,30:1,20:1,10:1,5: 1) B6 B PR B, it
Sephadex LH-20 (G fj-HEE 1: 1) alifb 13 24k 59 1
(15 mg) .2 (11 g) 3 (5 g) 4 (10 mg) 7 (12 mg) ,
11(15 mg) \12(8 mg) ;Fr2 £ MCI i 4 )5 , T3 28 bk Jist
FECA M-I R 621,45 1,2: 1,15 1) 6 B Bk B R 43
H 6 AS/NB, B2, 2 28 O 535 A RP-8 (50% -
2l PP ) of B R, P48 Sephadex LH-20 (54 {5 - F i
1:D) alifp i3 25 9(11 mg) 10(4 g) , Fi2.6 £
A 35 A RP-8, ODS #f B Pk It , 8 I 4 b 15 21 1k
H5 (12g).6 (3 g).8 (15 mg), Fir3 LA
WA (AEE-2 R O 5:1,4:1,3:1,2:1,1:1,1:
0) B B2 VE B %) g 6 B, Fr3. 3 25 47 i BE-2. 2 & g
10: I%TE“{)*EHE‘E,SephadeX LH-20 (S5 B EL 1:1) 4§
A3 2451 14(20 mg) .
3 HFHMETE

EW 1T BEER ARG (CHCL)  R-2
Jis iy 48 47 5, 'H-NMR (600 MHz, CDCl,) §:0.77
(3H,s,H-25),0.85(3H,s,H-23),0.93 (3H, s, H-
24),1.00 (3H,s,H27),1.06 (3H,s, H-28),0.91
(3H,d,J =6.0 Hz,30-Me) ,1.04(3H,d,J =6.0 Hz,
29-Me),2.05 (3H,s,32-Me),4.52 (1H, m, H-3),
5.41 (1H,brs,H-7) ;" C-NMR (150 MHz,CDCIl,) §:
36.58(C-1),24.21(C-2),81.16 (C-3),37.77 (C-
4),50.60(C-5),23.98(C-6),116.28(C-7),145. 48
(C-8),48.19(C9),35.10(C-10),16.84 (C-11),
32.44 (C-12),37.77 (C-13),41.28 (C-14),28.81
(C-15),29.22(C-16),32.07(C-20) ,31.55(C-21) ,
37.72 (C-22),27.51(C-23),15.78 (C-24),13.03
(C-25),22.66(C-26) ,23.68(C-27),37.99(C-28),
25.64 (C-29),22.52(C-30),171.95(C-31),21.29
(C-32) o DAL %dls 5 S0k [4 ] e iE FA — 25, 454
Y 2E K 3-0Ac, A’ bauerenyl acetate

ka2 HAEsE (CH,CL) 5% 7 FEE Tk
TR 5Lt i B AR g, IZALB Y 5 A S X R
i ALV R AT R AT S WA N B 5 IR
A —3, IR A SR F . H-NMR (600 MHz,
CDCl,) 6:0.69 (3H,s,H-19),1.01 (3H,s,H-18),
0.83 (3H,d,J=7.2 Hz,H-26),0.84 (3H,d,J =
7.2 Hz,H-27),0.95 (3H,d, J =6.8 Hz, H-21),
0.81(3H,t,/=7.4 Hz,H-29),3.50 (1H,m) ,5.24
(1H,d,J=5.2 Hz,H-22) ,5.15 (1H,d,J =5.2 Hz,
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H-23),5.35 (1H,d,J =5.2 Hz, H6) ;" C-NMR
(150 MHz,CDCl,) 6:36.63 (C-1),28.45 (C-2),
71.90 (C-3),39.81(C-4),140.95 (C-5),121.82
(C-6),31.89 (C-7),32.05 (C-8),51.45 (C9),
37.47 (C-10),24.52 (C-11),39.91 (C-12),42.45
(C-13),56.93 (C-14),24.40 (C-15),29.15(C-
16),56.23 (C-17),12.18 (C-18),19.54 (C-19),
32.03 (C-20), 21.25 (C-21), 138.58 (C-=22),
129.48(C-23),50.33(C-24),32.06(C-25),19.56
(€-26),21.39(C-27),25.56(C-28),11.9 (C-29),
DL s 53R (S5 | — 30, S5 50 o B-4F B

&3 s R (CHCL ) ,mp 138 C,
R AL B R N FH A . $RE R TT RE S AE Wi 2R Ak A
Yo ZALA W5 PR S ) R S 2 A
AT R 5 W Oy ¥ 5 0 B A — B, IR B4R
BT R ."H-NMR (600 MHz,CDC1,) §:7.68 (1H,
s,H-1),2.91 (1H,m,H-3a),2.81 (1H,d,J=13.2
Hz,H-3b),3.39 (1H,m,H-5a),3.22 (1H, m, H-
5b),3.13 (1H, m,H-6a),2.98 (1H,dt,J =15.0,
6.0 Hz,H-6b) ,6.92 (1H,d,J =2.4 Hz,H-9) ,6. 80
(1H,dd,J =9.6,3.0 Hz,H-11),7.13 (1H,d,J =
12.6 Hz,H-12),1.87 (1H,m,H-14),1.73 (1H,t,
J=18.0 Hz,H-15a),1.12 (1H,dd,J =18.0,10.8
Hz,H-15b),2.57 (H,d,J =13.8 Hz,H-17a),1.90
(1H,dd,J=13.8,3.0 Hz,H-17b) ,0.90 (3H,t,J =
10.8 Hz, H-18),1.44-1.57 (2H, m, H-19),1.32
(1H,m,H-20),3.54 (1H,s,H21),3.71 (3H,s,-
COOMe) ,3.85 (3H,s,-OMe) ;" C-NMR (150 MHz,
CDCl,) §:137.51 (C-2),51.50 (C-3),53.10 (C-
5),22.23 (C-6),110.11 (C-7),129.20 (C-8),
100.75 (C-9),154.08 (C-10),111.08 (C-12),
111.81 (C-11),130.54 (C-13),27.32 (C-14),
32.03 (C-15),55.15 (C-16),36.53 (C-17),11.78
(C-18),26.71 (C-19),39.15 (C-20),52.60 ( C-
21),175.70 (C-22),57.50 (-COOMe), 56.0 (-
OMe), DI F&4 5 3Cck[6] — 3, & 5% N
voacangine,

ka4 TR ARG (CHCL)  fR-2
e @+ # (' H-NMR (600 MHz, CDCIL, ) &: 11. 12
(1H,s,8-0H),6.30(1H,d,J =1.8 Hz,H-5),6.45
(1H,d,J =2.4 Hz,H-7),6.16 (1H,s, H4) ,2.48
(2H,t,J =6 Hz,H-1,),1.68(2H, m,H-2,),1.35
(4H,m,H-3,4,),0.91(3H,t,J =3 Hz,H-5,);"C-
NMR (150 MHz, CDCI, ) 6:33.20(C-1"),31. 12 (C-

.76 -

2'),26.40 (C-3"),22.30 (C4"),13.90 (C-5"),
166.78(C-1),158.08 (C-3),103.88(C-4),101.02
(C-5),166.47 (C-6),100.18 ( C-7), 55.62 (6-
OMe), 99.99 (C-8a), 139.46 (C-4a), 163.65 (8-
OH) o DL bS5 SCHR [ 7 ] 42 18 B A — S 2 4y 2
A 8-hydroxy-6-methoxy-3-pentylisocoumarin,,

& s TR (MeOH) |, i 12-£ B
%8 e, B RO Ak S 40 B BH BT H-NMR (600
MHz,CDCl,)6:7.83(1H,s,H-1),7. 14(1H,d,J =12
Hz,H-12),6.91 (1H,s,H-9),6.82 (1H,d,J =12
Hz, H-11), 3.84 (3H, s,-OCH, ), 3.72 (3H, s,
COOCH,) ,4.17(1H,m,H-21) ,3.86(1H,s,H-19),
2.60(1H,d,J =6 Hz,19-OH),1.10(3H,d,J =6
Hz,H-18),2.81(1H,d,J =6 Hz,6.6 Hz,H-3a),
3.03(1H,m,H-3b) ,3.13(1H, m,H-5a) ,3.46 (1H,
m,H-5b) ,3.03(1H,m,H-6a),3. 13(1H,m,H-6b) ,
1.97(1H, d, J = 13.2 Hz, H-14) ;" C-NMR ( 150
MHz, CDCI, ) 6:136.60 (C-2),52.32(C-3),51.31
(C-5),21.55(C-6),109.61(C-7),128.88(C-8),
100.75 (C9 ), 154.20 ( C-10), 112.28 ( C-11 ),
111.25(C-12),130.69(C-13) ,26.76 ( C-14) ,22.93
(C-15),56.03(C-16) ,37.00(C-17),20.36(C-18),
71.30(C-19),39.58 (C-20),59.79 (C-21),174.80
(C-22),52.94(-C0O,CH,) ,54. 08 (-OCH, ), LA I %k
a5 SCHk (8] e 1 B A — B, 4K E N
voacristine ,

a6 R R AR (MeOH) |, B R Ak i
B R % BA M ' H-NMR ( CDCl, ) 6:7.70 (1H,s,N-H) ,
7.53 (1H,d,J =6 Hz,H9"),7.47 (1H,s,N-H),
7.05 (3H,s,H-10,11",12"),6.92 (1H,s, H9),
6.75 (1H,br s,H-12),5.33 (1H,dd, J=6.6 Hz, H-
19"),5.13 (1H,br s,H-3") ,4.05 (4H,m,H-5",10-
OMe) ,3.76 (2H, m, H-15"),3.65 (3H, br s, H-
21'),3.49-3.25 (4H,m,H-5,6"),3.13-2.87 (6H,
m,H-3,21",16",21),2.73 (2H,m,H-6),2. 61 (3H,
s, N-Me'),2.47 (4H, m, H-14"b,-COOMe’), 1. 99
(1H, m,H-14"a),1.78 (3H, m, H-14,15",17b),
1.67 (3H,d, J=9.6 Hz,Me-18") ,1.54-1.09 (6H,
m,H-15,17a,19,20),0.88 (3H,t,J =10.2 Hz, Me-
18) ., C-NMR (150 MHz,CDCl,)8:175.22 (C-22),
171.47 (C-22"),137.96 (C-20"),137.23 (C-2),
135.82 (C-2"),130.31 (C-8"),130.231 ( C-13),
129.95 (C-8), 129.80 ( C-8"), 121.53 ( C-11"),
118.91 ( C-19"), 117.42 (C-9'), 110.29 ( C-12"),
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110.00 ( C-7),109.82 (C-7',12),99.29 (C-9),
59.99 (C-5"),57.18 (C-21),56.15 (10-OMe ),
54.96 (C-16),53.12 (C-5),52.42 (C-21"),51.86
(C-3),49.90 (16'-CO,Me) ,46.93 (C-16"),42.33
(Me-4"),39.01 (C-20),37.30 (C-3"),36.49 (C-
14"),33.56 (C-17),33.56 (C-15"),32.0 (C-15),
27.37 (C-14),26.76 (C-19),22.24(C-6),19.54
(C-6"),11.59 (C-18),12.28(C-18"), DL ¥4 5
SCHR[O | i Fe A — B, 254 % 3 4 voacamine,,

EW T TR AR R (MeOH) |, i R - £ i
41 5, ' H-NMR (CDC1, ) 8:6.51 (1H,d, J = 12
Hz,H-7),6.22(1H,d,J =12 Hz,H-6),5.22(1 H,
dd,J=7.5,15.2 Hz,H22),5. 14 (1H,dd,J =7.9,
15.2 Hz, H-23),4.98 (1H, m, H3),2.13 (2H, H-
4),2.09(3H,s,3-00CCH, ), 1.85(1H, m, H24) ,
1.00(3H,d,J =6 Hz, Me21),0.91(6H,d,J =12
Hz,Me-28 ,Me-19),0.83 (9H, m, Me-27 , Me-18 , Me-
26);"” C-NMR (150 MHz, CDCl,) §&: 170.03 ( 3-
0OCCH,),135.20 (C-6),135.03 (C-22),132.33
(C-23),130.91(C-7),81.72(C-5),79.37 (C-8),
69.46(C-3),56.21(C-17),51.61(C-14),51. 06 ( C-
9),44.56 (C-13),42.73 (C-24),39.70 (C20),
39.32(C-12),36.97(C-10) ,34.31(C-1),33.20( C-
4),33.07(C-25),28.61(C-16) ,26.28(C-2),23.38
(C-11),21.30(-00CCH, ) 20.87(C-21),20.62(C-
15),19.94 (C-26),19.63 (C-27),18.06 (C-19),
17.56(C-28),12.88(C-18) . LI I ¥¥E 53k [ 10]
il A — B, 45 % E B 22E, 24R-5a, 8a-
epidioxyergosta-6 ,22-dien-33-acetate,

a8 Jota AR e (MeOH) |, Bt B LAk 5
Bz R B M. H-NMR (600 MHz, CDCl,) §:7.37
(1H,d,J =12 Hz,H-12),6.92 (1H,s, H9),6.83
(1H,d,J =12 Hz,H-11) ,3.82(3H,s,-OCH, ) ,3.72
(3H,s,COOCH,) ,4. 11 (1H,m,H-21) ,4.08 (1H,s,
H-19),5.98(1H,brs,7-OH) ,1.08 (3H,d,J =6 Hz,
H-18),2.73(1H,d,J =6 Hz,H-3a) ,2. 78 (1H,m H-
3b),3.36(1H,m,H-5a),3.62(1H, m, H-5b) ,2. 83
(1H,m,H-6a),2.92(1H, m,H-6b) ;" C-NMR (150
MHz,CDC,)§:20.3 (C-18),33.23(C-6) ,22.94(C-
15),26.47 (C-14),35.20 (C-17),38.35(C-20),
48.13 (C-5),47.90 (C-3),53.48 (-CO,CH,),
55.76 (-OCH, ), 57.47 (C-16),60.15 (C-21),
71.28 (C-19),108.04 (C-9),87.88 (C-7),121.55
(C-12),114.03 (C-11),144.76 (C-8),143.82 (C-

13),186.11 (C-2),159.35 (C-10),173.08 (C-
22) o DL EBOHE S SCHR L 1L ] 0 HE AR — B, 450 %
ZE 2N voacristine hydroxyindolenine

&9 Jot Rk iR (MeOH) | i K LAk B
Bz N B MEL'H-NMR (400 MHz, CDCL,) 6:7.81
(1H,s,H-1),6.92 (1H,d,J =2.4 Hz,H9) ,6.82
(1H,dd,J =9.6,3.0 Hz,H-11),7.15 (1H,d,J =
12.6 Hz,H-12),2.94 (1H,m,H-3a),2.79 (1H,d,
J=13.2 Hz,H-3b) ,3.37 (1H,m,H-5a) ,3. 13 (1H,
m,H-5b),3.13 (1H, m, H6a),2.94 (1H, m, H-
6b),1.58 (1H, m,H-14),1.95 (1H, m, H-15a),
1.56 (1H,dd,J =18.0,10.8 Hz,H-15b) ,2.64(H,
d,J =13.8 Hz,H-17a) ,2.47 (1H, m, H-17b) ,2. 21
(3H,s,H-18) ,2.02(1H,m,H-20) ,4.25(1H,d, ] =
4 Hz,H-21),3.79 (3H,s,-COOMe ) ,3.85 (3H,s,-
OMe) ;" C-NMR (100 MHz, CDCl,)8:21.80(C-6) ,
24.63(C-15),26.79 (C-14),27.69 ( C-18),37.16
(C-17 ), 50.84 ( C3), 50.91 ( C20), 52.92
(CO,Me),53.29 (C-5),54.14 (C-16),56.03 ( 10-
OMe) ,56.22(C-21),100.75(C-9),110.51(C-7),
111.23 (C-12), 112.15 (C-11), 129.14 (C-8),
130.43 ( C-13), 137.03 (C2), 154.18 ( C-10),
174.87(CO,Me) ,208.06 (C-19) , D I ¥t 5 ik
C11-12 ]zl A — 3, 4544 %5 %€ hy voacryptine

AW 10 FEB AR, FR-2 B Bk, H-
NMR (400 MHz, CDCL,) 8:5.28 (1H, brs, H-12) ,
3.22(1H,dd,J =6,6 Hz,H-3),2.82(1H,dd, J =
2.4,3.6 Hz, H-18),1.13,0.98,0.93,0.91,0. 90,
0.77,0.75 (4 3H,s,7 />4 B 3£ )" C-NMR ( 100
MHz, CDCl,) 8:22.9(C-11),23.40(C-16),23.58
(€-30),25.94(C-27),15.32(C-25),15.53(C-24) ,
17.09(C-26),18.30(C-6) ,27.17(C-15),27.70( C-
2),28.10 (C-23),30.67 (C20),32.40 (C-22),
32.62(C-7),33.06(C-29),33.81(C-21),37.09(C-
10),38.41(C-4),38.75(C-1),39.29(C-8),40.99
(C-14),41.60 ( C-18),45.88 (C-19), 146.54 ( C-
17) ,47.64(C-9),55.23(C-5),79.05(C-3),122.63
(C-12),143.60 (C-13),183.49 (C-28) ., LA I ¥4
530k [13 ] 4l 18 3 A — B, 451 % 0w e R W
oleanolic acid,

& 11 [k K, BRR-2 B % 6, H-
NMR (600 MHz,CDCl,) §:0.79(3H,s),0.83(3H,
$),0.87(6H,s),0.94 (3H,s),0.97 (3H,s),1.00
(3H,s),1. 13(3H,s) Jy B-# 4 5 B2 = 8 A HI L (Y
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{E8 05,518 (1H, s, H-12) g %8 % H, 3.22
(1H,dd,J=4.2,4.2 Hz,H-3) ;" C-NMR (150 MHz,
CDCl,) 6:15.49 (C-25),15.57 (C-24),16.83 ( C-
26),18.39 (C-6),23.54 (C-11),23.69 (C-30),
25.99( C-15),26.18 (C-27),26.97 (C-16) ,27.30
(€-2),28.10(C-2),28.10(C-23),28.39(C-28),
31.07(C-20),32.50(C-7),32.69(C-29) ,33.32(C-
17),34.76 (C-21),36.97 (C-10),37.16 ( C-22),
38.62(C-1),38.78(C-4),39.83(C-8),41.75(C-
14),46.86 (C-19),47.27 (C-18),47.67 (C9),
55.22(C-5),79.04 (C-3),121.75(C-12), 145.20
(C-13) . DL B%din 5 Sk [ 14 ] il BaA — 20, 450
Y38 R B-F M BE B (B-amyrin) o

AW 12 JTLEAEHIRES & (MeOH) | Bi 2 - £ B
i g ' H-NMR (600 MHz, CDCIl, ) 8:6.49 (1H,
d,J =8.4 Hz,H-7),6.23(1H,d,J =9 Hz, H6),
5.21(1H,dd,J=7.2,7.8 Hz,H23) ,5.13(1H,dd,
J=8.4,8.4 Hz, H-22),3.94 (1H, m, H-3),0.99
(3H,d,J=6.6 Hz,Me-19) ,0.89(3H,d,J =7.2 Hez,
Me-21),0.87 (3H,s, Me-28),0.82(3H,s, Me-26) ,
0.81(3H,d,J=3,Me-27),0.79(3H,s,Me-18) ., C-
NMR (150 MHz, CDCl,)8:17.55(C-28),12.86 ( C-
18),18.16 (C-19),19.63 (C-26),19.93 (C-=27),
20.62( C-11),20.87 (C-21),23.39 (C-15),28.61
(C-16),30.03 (C-2),33.06(C-25),34.71(C-1),
36.91(C-4),36.97(C-10),39.36(C-12),39. 68 ( C-
20),42.77(C-24) ,44.56(C-3),51.13(C9) ,51.69
(C-14),56.22(C-17),66.40 (C-3),79.42(C-8),
82.16(C-5),130.71(C-7),132.31(C-23),135.20
(C-22),135.43(C-6) . LA L %¥s 5 Clk [ 15 ] it iE
B — B G5 S E Ty (228) 3B-F2 k-5 a,8 a-fff —
HEME-6,22-— K (22E)-5a, 8a-epidioxyergosta-
6,22-dien-38-0l,

AW 13 HE RS IK (MeOH) | 55 R £ B
8, ' H-NMR (600 MHz, CDCI3)§8:5.82 (1H, s,
H-4),4.34(1H,s,H-4),1.37 (3H,s,H-19),0.92
(3H,t,J =6.3 Hz,H21),0.82(3H,d,J =6 Hz, H-
29),0.85(3H,m,H-27),0.80(3H,dd,J =1.8,2.4
Hz,H-26),0.75 (3H,d, J = 10.8 Hz, H-18);" C-
NMR (150 MHz, CDCL, ) 8:200.43(C-3),168.53(C-
5),126.30(C-4),73.27(C-6),53.64(C-9),55.90
(C-14),56.01(C-17) ,51.25(C-24) ,42.52(C-13),
39.62(C-12),38.58(C-7),38.00(C-10) ,37.10( C-
1),36.12(C-20),34.26(C-2),33.91(C-22),29.73
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(C-8),29.18(C-25),28.18(C-16),26.12(C-23),
24.15(C-15),23.09 ( C-28),20.98 (C-11),19. 81
(C-26)19.50(C-19),18.73(C21),11.98(C-18),
12.01(C-29),20.98(C-27) ., DL F¥¥E 5 3CHk[16]
B B A — B, G5 %8 O B 405 -65- %8 -3 -1l
(6B-hydroxystigmast-4-en-3-one) ,

&Y 14 B EH R, LR B W L6,
ESI-MS m/z 255 [ M-H] ,' H-NMR ( CDCI,, 600
MHz)5:0.88 (3H,t,J =6.9 Hz),1.27 (24H, m),
1.63(2H, m),2.34 (2H,t J =7.5 Hz),"” C-NMR
(150 MHz,CDCL, ) ,8:179.62 (C-1),33.98(C-2),
31.92,29.68 (6 4~ C {55 &S ),29.58,29.34,
29.22,29.06,24.69,14.08 (C-16), LI FEIESE X
BRAREE [ 17 ] 0 B00H 2 A — 30, 45 0 55 5 O bR A TR
(palmiti acid) ,

4 #RE5ITR

AL EEREN 14 MeadW b, ka3,
5,6,8,9 ¥ @ T 05| Wk Y Az My A v A A4 D8 o B 2
it A OC B 58 R W i 26k G W HL A T 8 1Y) i g 4 B 75
Wk, A 2,7,12,13 g T EXA G, 5K
W72 R P WL Sa, 8a- B AR R LA
Yo B 4 R POZAEY T B AR R 1A
TEHREREMLEY.
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