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Analysis of Chemical Constituents in Violae Herba and Investigation of

Its Antioxidant Activity in Vitro
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[ Abstract] Objective: To investigate the chemical constituents and antioxidant activities of Violae
Herba from the Violaceae. Method: The 5 kg of Violae Herba was refluxing extracted with 3 times the amount
of 95% ethanol for three times, then the extracting solution was combined, filtrated, concentrated under vacuum
to get the total extract. Seven corresponding fractions were eluted with petroleum ether, dichloromethane,
dichloromethane-methanol (50:1, 10:1, 5:1, 2:1) and methanol by silica gel column chromatography (60-100
mesh) on the total extract. Each fraction was isolated and purified by normal phase silica gel column
chromatography, octadecylsilane chemically bonded silica (ODS) column chromatography, Sephadex LH-20
column chromatography and preparative high performance liquid chromatography (HPLC) , respectively. The

structures of the obtained compounds were identified by spectroscopic methods of nuclear magnetic resonance
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(NMR) , mass spectroscopy (MS) and infrared spectroscopy (IR). Meanwhile, some of these compounds
isolated from Violae Herba were carried on the 1, 1-diphenyl-2-picrylhydrazyl (DPPH) free radical scavenging
experiment. Result: Fourteen compounds were isolated from the 95% ethanol extract of Violae Herba,
including N-acetyl-1-ethyl ester glutamic acid (1) , N-acetyl glutamic acid-1-ethyl-5-methyl ester (2) ,
aurantiamide (3) , rel- (2a, 3B) -7-O-methylcedrusin (4) , oleanolic acid (5), «-tocopherol-quinone (6) ,
tectochrysin (7), isoscopoletin (8), esculetin (9), 24-ethylcholesta-4,24(28)Z-dien-3-one (10), stigmasta-4,
25-dien-3-one (11), B-sitostenone (12), B-sitosterol (13), (24R)-3B-hydroxy-ethylcholest-5-en-7-one (14).
Conclusion: Compound 2 is a new natural product, compounds 1, 4, 6, 7, 10-12 are isolated from the genus

Viola for the first time. Compound 9 has significant antioxidant activity, while compounds 2, 6 and 8 have

certain DPPH free radical scavenging activity.
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T o BRI AL A W BEAT T PRI AR I, e B
Fr3 R 6,8-—.-C-B-D-Hij & b 1 . 111 5 By -3-0-B-D-
WANE-7-0-a-L-B AW LB -3,7-—-0-a-L- ]
EREH LA B -3-0-B-D-FLHE-7-0-a-L- B WE T |
ZCRMPBEHRA —ENPEAE Y. HEH
KT % 245 P AR A T P 0 B8 B D AN 8 58 0,
AR R FZH U005 28 4K T T B SR AR BIE ST B
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%o Fr. A2:200~300 H A AT 35 50 25, >k A
ik - — G HH b -H B2 R 45(100:0:0,50:1:0,20:1:0,
10:1:0,5:1:0,2:1:0,0:100:0,0:50:1,0:20:1,0:
0:100) 46 B2 e, 2898 )2 (3% 12 (TLC) & i, K 25 A
LR 43 B9 e I & I, 15 8 54143 Fr. A-1~Fr. A-
5. Fr. A-2 4 ODS # 8 3% , DL H i -7K (50: 50, 80:
20,92:8,95:5,98:2,100:0) F 55 B 2 U6 il , PR
il # %1 HPLC FH H fi-7K (98:2) 43 & 4lifb 15 51k &
P 12(28.2 mg) , 1L & ¥ 11(22.5 mg) Fl 1k & ¥ 10
(1.7 mg) . Fr. A-3 25 300~400 H fif I #E (3% , LA A7
k- — B A 4(100:0,20:1,10:1,5:1,2:1,1:
1,1:3,0:100) 86 BE PR, 28 TLC K, & I 1L 43 #H
) F 306 MG L, 75 3 4 > 2 49 Fr. A-3-1~Fr. A-3-4, Fr.
A-3-2 2 ] 52 ODS A 035 I HY B -7K (98:2) 4 FE Bk
JB o, 15 B Ak & ¥ 13 (56.1 mg) . Fr. A-5 &) &
Sephadex LH-20 £ {4 i% 43 5 15 %] 3 4~ 41 4> Fr. A-5-
1~Fr. A-5-3. Fr. A-5-2 % ODS # o 3% , A H - K
(50:50,60:40,75:25,80:20,85:15,90:10,92:8,
95:5,100:0) 8 B P B , 715 28 v R 2f il 45 78 HPLC
HEE-7K (95:5) sy eg alifh , 15 8L &5 9 6(18.6 mg) .
Fr. A-5-3 2 1 J& 2 il £ A9 HPLC FH FF B2 -7K (75:25)
S REEA Y T(21.1 mg).

Fr. B £ 200~300 H £ e A €8 335 43 55, L A7 i ik -
A - R4 (100:0:0,20:1:0,10:1:0,5:1:
0,2:1:0,1:1:0,0:100:0,0:10:1,0:2:1,0:0:100)
T B PR B0, AR 98 TLC 23 Mt S, & 9F Ve W, 75 31 7
AN 43 Fr. B-1~Fr. B-7. Fr. B-3 £ 300~400 H fif i
FE 35 20 55, DA Il ik - — 5 e - BE R 48 (1001 0:
0,50:1:0,10:1:0,2:1:0,0:100:0,0:50:1,0:20:
1,0:10:1,0:0:100) %6 BE PR/, 28 TLC 4307, 5 I 4H
BL R 0 B4 6 I T, 5 31 9 4~ 4143 Fr. B-3-1~Fr. B-3-9.
Fr. B-3-4 % Sephadex LH-20 ¥ {f, % /3 & , F- 4 /1 JE
il £ A HPLC ] WP A -7K (30 70) 43 15 4l A6 15 2 4k
4 8(16.5 mg) ., Fr. B-4 4 300~400 H i 52k (5,15
O35, DA il - — A - B AR S8 (10:1:0,5: 1
0,2:1:0,0:100:0,0:50:1,0:20:1,0:10:1,0:0:
100) 46 B Ve , 26 TLC K I A5 5 Ve I, 15 21 8 >4
4y Fr. B-4-1~Fr. B-4-8, Fr. B-4-4 & Sephadex LH-20
FE €83 43 25 159 2] 3 441 43 Fr. B-4-4-1~Fr. B-4-4-3,
Fr. B-4-4-1 2 )2 52 ODS H: (a4 , DL H 27K & 48 (50
50~0:100) %6 B PEM , 156 &4 5(24.3 mg) . Fr. B-7
28300~400 H fif B AT 385 53 89, ok & P e - T B
Z%:(100:0,100:1,50:1,20:1,10:1,5:1,2:1,0:
100) %6 BE PRI , 28 TLC 43 B 65 F Ve G i , 75 31 154>

4 4 Fr. B-7-1~Fr. B-7-15,
LH-20 # 4 3% #1 ODS 8 3 73 55 , 15 2 2 il & A
HPLC Ff F B2 -7K (93:7) 43 1 2l 4k 15 3 1k & 9 14
(4.7 mg) . Fr.B-7-7 4 Sephadex LH-20 #E {4 jif f1
ODS # 4 3%% 73 B , P 28 2 il 5 & HPLC JH H B -k
(60:40) 5 &5 4l k14 2L A ¥ 3(3.2 mg) .
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{01 43 B, P2 2 45 8 HPLC JH F 2 -0K (30:70)
Iy e ai i3 21k 4% 9(43.8 mg) . Fr. C-5 £ 300~
400 H i I FE 5%, DL S0 BE - T BE R 48 (10010,
100:1,50:1,20:1,10:1,5:1,0:100) £ )& ¥, &
TLC & W J5 & I 14 A 8] 5 6 e, 45 21 4 > 21 43
Fr. C-5-1~Fr. C-5-4, Fr. C-5-2 % Sephadex LH-20 fF
3% 7y 85 45 %) 4 4~ 40 43 Fr. C-5-2-1~Fr. C-5-2-4, Fr.
C-5-2-2 224 4 % HPLC ] HY @?-7J<(30~70)67\%‘?¥
A RAE Y 1(8.3 mg) AL G ¥ 2(6.2 mg).
C-5-2-3 25241 45 B HPLC JH H B -7K (40:60) %) ‘ﬁ‘%é@
g8k 5% 4(2.4 mg) .
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12,13 3£ 9 b & W i 47 B A AL T PRI A2 o fﬂx
DPPH £ i 8 mg, I JC /K 2 B i i 3 € 25 F 100 mL
B B b, B S e A 0.2 mmol- L () DPPH %
W, T 0~4 °CF G- A7 25 ] o FRERTR I AL & 9
e C o F K OB L & H BC A 0.001,
0.005,0.01,0.05,0.1,0.25,0.5,1 gL' 5~8 4~ i i
WP AR AL B i T DL S 4 3R C VW e T 1
477 DPPH % 100 wL A 96 S AL AR , in AAS [7] 5t
VR B AR A R C I IR SRR DAL A S W 100 pL,
W ARG 4, 75 IR T EEOE A E 30 min, i i i
FRACHE 517 nm &b I 4 LR W G BE A, 158 RE &
DPPH H H R iE B . LigEA: R C oy BHMEXT B,
frsE 340, HE AR N DPPH A i G R=[1-
(A -A,)/4,1x100% , X 4, 375 DPPH K 100 pL+

AL & VIV W 100 pL Y A4, 4, £ R AL & Y1 %
[452 100 wL+JC7K Z B 100 pL #49 4, A, "~ DPPH % &
100 pL+JE7K £ 100 wL i) 4.
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k&1 # AR Y ; ESI-MS m/z 218.10
[M+H]",240.08 [M+Na] ", ¥ X} 7> 7 i & 217, IR
(KBr)v,,.:3 323,2981,1 731,1 653, 1 544,1 376
cm’', 'H-NMR (600 MHz, CD,0D) 8:4.19(1H, dd,
J=8.9,5.5 Hz, H-2) ,3.95(2H, q, J=7.2 Hz, H-1") ,
2.18(2H,t,J=7.5 Hz,H-4) ,1.91(1H, m,H-3a) , 1.77
(3H,s,H-2"), 1.70 (1H, m, H-3b) , 1.04 (3H, t, J=
7.2 Hz,H-2') ; "C-NMR (150 MHz, CD,0D) 8: 176.3
(C-5),173.6(C-1"),173.4(C-1),62.6(C-1") , 53.4
(C-2),31.2(C-4),27.8(C-3),22.0(C-2"), 14.6(C-
29 o Bh b BUHE 45 A H-H MR 2 67 B M G 3
('H-"HCOSY) , 5 # 5t 11 T H1 3 3% (HSQC) , 5
¥ 22 5 A G 3% (HMBC) A Je SCHR [ 12 ] B4R 38, % 5
1t& W) 14 N-acetyl-1-ethyl ester glutamic acid,

&2 EEMIRY)  HR-ESI-MS m/z 254.101 1
[M+Na]*, IR(KBr)v,,:3292,2984,1739,1 660,
1 545, 1 441, 1 376 cm’. 'H-NMR (600 MHz,
CD,0OD) 8: 4.41 (1H, dd, J=5.4, 9.0 Hz, H-2) , 4.17
(2H,q,J=7.1 Hz,H-1'),3.67(3H,s,H-6),2.43(2H,
t,J=7.5 Hz,H-4),2.15(1H, m,H-3a),1.98(3H,s, H-
2"),1.94(1H, m,H-3b),1.27(3H,t,J=7.1 Hz,H-2');
BC-NMR (150 MHz, CD,0D) &: 174.8 (C-5) , 173.6
(C-1"),173.3(C-1),62.6(C-1'),53.3(C-2),52.4(C-
6),31.1(C-4),27.8(C-3),22.4(C-2"),14.6(C-2").
HC 45 K fi A7 oF B2 HR-ESI-MS m/z 254.101 1 [M+
Nal* (% 18} 254.100 4) , 45 4 'H-NMR #1 “C-
NMR, #E W% A6 G 9 53 F 28 C H NO, , A 18 FlEE
3. LA R AL G W A PR FE(1 660 cm™)
SEHAT PR 1 £ 0 IR IBOME %R <1 690 em™, #2R 1% 4k
A W vl BE A7 TE B W 45 4 . "H-NMR (600 MHz,
CD,OD) i B/RnA 3 NMH I FHESS, 3.67
(3H,s),1.98(3H,s),1.27(3H,t,J=7.1 Hz) ] fl— &
5 jg 5 & 15 5 . “C-NMR (150 MHz, CD,0D) ,
HSQC 1 JG Wi 75 1% Ak % B 18 58 £ R (DEPT) 3% &1
HHIR 104G S , P& 3N RER S8
174.8(C-5),173.6(C-1"),173.3(C-1) ], 1 ¥ H 3
55 [6.533(C-2)],3 4 H #5568 62.6(C-
1'),31.1(C-4),27.8(C-3) ], 2 MW HA5 5[5, 22.4
(C-2"),14.6(C-2") ], 1 H & Fe 5 5 [ 8. 52.4(C-
6)]. WA H-"HCOSY nJ 41,8, 4.18(H-1") 5 §, 1.27
(H-2") A0 &, 7] LAHE DU A7 75 -OCH,CH, £ 1 ; 5, 4.41
(H-2)'5 8, 2.15(H-3a), 8, 1.93(H-3b)#H X, 5, 2.43
(H-4)%5 8, 2.15(H-3a), 6, 1.93(H-3b) 41 5 , A LAk
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W 77 7€ -CH-CH,-CH,- i Wi . 7€ HMBC |1, §, 3.67
(H-6),8,2.43(H-4)5 6. 174.8(C-5) M, W 14
AL S C-5 19 Bk I A 3% |, -CH-CH,-CH,- LA -CH,- i
5 I B B A G 5 8, 4.41 (H-2) , 6, 4.18 (H-1") 15 &
173.3(C-1) 41 5% , % B -OCH,CH, 5 C-1 ) ¥k 5 1
i# , -CH-CH,-CH,- Dk -CH- %7 5 It i 3 AH 3% ; 5, 1.98
(H-2")5 8. 173.6(C-1")F XK, Ut 1A 35 C-1m
B R SEAH I TR T SRS, lb R IEME — T e 5
RAHIE . HeT U, EE Y 2 A ARAT A=), %t
G2 54660 1 B REE , KX 2 &
Yy 25 A AR F AL, X BAE TAeA 9 1 C-5 140
155 TR B W 2 vh ol P 4R BE 6. 52.4(C-6) T &
R0, Ho Ak 2 25 4 Ko FLAH 5& 40 M WL IR 1. 48 SciFinder
K2 ,CAS 5 1103826-88-5, {H A A& 3 Hi AH 5 SCRik I
Wi B LA 2068 1A KRR IR
TP G o B A B, R RRE B R AR T . AR
SEH T RS 2 W RGO #E AT T AR O A
#, 4 N-acetyl glutamic acid-1-ethyl-5-methyl ester,

o (@] (o] 6 o) O/_\
2' 2 4
/\OW o~ /QQ/WO/
N N
o G €

B1 wEW2HMAEEMINEERN H-'HCOSY (HH4 ), HMBC
(&%)

Fig. 1 Chemical structure and key '"H-'"HCOSY (heavy lines) and
HMBC (arrowheads) of compound 2

k&3 HEKAK; ESI-MS m/z 403.20 [M+
H]",425.18 [M+Na]", # %} /> 7 Jfi & 402, IR(KBr)
Vo3 295,2930,2859,1714,1629,1551,1297 cm™,
'H-NMR (600 MHz, CD,0D) 8: 7.01~7.71 (15H, m,
Ar-H) ,4.79(1H, m, H-5) , 4.08 (1H, m, H-2) , 3.43
(2H,m,H-1),3.16(1H, dd, J=13.8,6.2 Hz, H-8a) ,
2.99(1H,dd,J=13.8,9.0 Hz, H-8b) ,2.92(1H, dd, J=
13.7,6.0 Hz,H-9a) ,2.72(1H,dd,J=13.7, 8.2 Hz, H-
9b) ; "C-NMR (150 MHz, CD,0OD) 8: 173.4 (C-4) ,
170.1(C-7) , 139.8 (C-1") , 138.8 (C-1") , 135.4 (C-
1',133.0(C-4"),130.5(C-3",5"),130.5(C-3",5"),
129.6(C-2",6"),129.6(C-2",6"),129.5(C-2',6'),
128.6(C-4"),127.9(C-3",5"),127.4(C-4") ,64.1(C-
1),56.8(C-5),54.4(C-2),39.0(C-8),38.1(C-9) .
DL R 55 scmk [ 13 )3 B8, 28 2 1b A W 3 o0 1% B
PR B

&4 IREAAMRY ; ESI-MS m/z 383.14
[M+Na] ", M XF 4> 7 Jfi i+ 360, IR(KBr)v,,.:3 416,

max



527 5 5
2021463 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 27,No. 5
Mar. ,2021

2 937,1 601, 1 518, 1 499, 1 383 cm’, 'H-NMR
(600 MHz,CD,0D) 8:6.95(1H,d,J=1.7 Hz,H-2"),
6.83(1H,dd,J=1.7,8.2 Hz,H-6"),6.76(1H,d,J=8.2 Hz,
H-5'),6.73(2H,s,H-4,H-6),5.49(1H,d,J=6.2 Hz,
H-2),3.85[3H, s, ! % % (OMe)-7],3.82(3H, s,
OMe-3'),3.70~3.77(2H, m, H-3a/a") ,3.57(2H, t, J=
6.5 Hz,H-5¢),3.47(1H,dt,J=6.1,6.2 Hz,H-3),2.63
(2H,t,J=7.7 Hz,H-5a) , 1.82(2H, tt, J=6.5,7.7 Hz,
H-5b) ; ®C-NMR (150 MHz,CD,0D): 149.2(C-3"),
147.7(C-7a),147.6(C-4") ,145.4(C-7),137.1(C-5),
135.0(C-1"),130.0(C-4a),119.8(C-6"),118.1(C-4),
116.3(C-5'),114.2(C-6),110. 7(C-2'),89.1(C-2),
65.2 (C-3a/a') , 62.4 (C-5¢) , 56.9 (OMe-7) , 56.5
(OMe-3"),55.6(C-3),36.0(C-5b),33.1(C-5a) . LI
R 5 SCHR [ 14 % B8 S BB W 48 rel-(2a,
3B)-7-O-methylcedrusin,

k&S5 Ak AE; ESI-MS m/z 479.35 [M+
Nal ', 935.71 [2M+Na] ", i X} 4> ¥ Wi & 456, IR
(KBr)v,, :3425,2 944,2 603,1 718,1 689,1 464 cm™,
'H-NMR (600 MHz,CD,0D)&:5.24( 1H,t,J=3.5 Hz,
H-12),3.15(1H,dd,J=4.6,11.6 Hz,H-3),2.85(1H,
dd, J=4.1, 13.8 Hz, H-18) , 0.78, 0.82, 0.91, 0.94,
0.95,0.97,1.16(21H,s,H-23,24,25,26,27,29,30);
"C-NMR (150 MHz, CD,0D) §: 182.0(C-28) , 145.4
(C-13),123.8(C-12),79.9(C-3),56.9(C-5) , 49.7
(C-9),47.8(C-17) ,47.4(C-19),43.0(C-14),42. 9
(C-18),40.7(C-8),40.0(C-1,4),38.3(C-10),35.1
(C-21),34.2(C-7),34.0(C-22),33.7(C-29),31.8
(C-20),29.0(C-15),28.9(C-23),28.0(C-2),26.5
(C-27),24.7(C-16),24.2(C-11),24.1(C-30),19.7
(C-6),17.9(C-26),16.5(C-24),16.0(C-25). L I
B 5 SCHRE LS Do IR S8 e b B 1 5 o SR HOR R .

ka6 AR Y ;ESI-MS m/z 447.38 [M+
H1",469.36 [M+Na ", #l X%} 4> F i & 446, IR(KBr)
Vo3 502,2 928,2 867,1 642,1 462, 1 376 ecm’™',
'H-NMR (600 MHz, CDCL,) &:2.52 (2H, m, H-1') ,
2.01(3H,s,H-7),1.98(6H,s,H-8,9),1.21(3H,s,H-
20'),0.84(9H,d,J=6.6 Hz,H-16',17',18'),0.81(3H,
d,J=6.6 Hz, H-19") ; "C-NMR (150 MHz, CDCI,) 8:
187. 9 (CO, C-4) , 187.4(CO, C-1) , 144.7 (C-6) ,
140.7(C-5),140.6(C-3), 140.4(C-2) ,72. 9(C-3"),
42.5(C-4"),40.5(C-2"),39.6(C-14"),37.8(C-6') ,37.7
(C-10',C-8'),37.5(C-12'),33.0(C-11'),33.0(C-7"),
28.2(C-15"),26.8(C-20"),25.0(C-13'),24.7(C-9"),

22.9(C-17"),22.8(C-16") ,21.6(C-1"),21.5(C-5"),
20.0 (C-18"),19.9(C-19") ,12.6 (C-7) , 12.5(C-9) ,
12.2(C-8) . VA F&HE 5 3Clk[ 16 [x) M, 2@t 5 1)
6 & a-tocopherol-quinone .,

&YW T AR ARYS 5 ESI-MS m/z 269.07
[M+H ", # %t 4> 7 i & 268, IR(KBr)v,,.:3 417,
1 717, 1 665, 1 453 cm’, 'H-NMR (600 MHz,
CDCl,) §:12.70 (1H, s, -OH) , 7.51~7.88 (5H, m) ,
6.66(1H,s,H-3),6.49(1H,d,J=2.2 Hz,H-8) , 6.37
(1H, d, J=2.2 Hz, H-6) , 3.87 (3H, s, -OCH,) ; “C-
NMR (150 MHz, CDCl,) 8: 182.7 (CO, C-4) , 165.9
(C-7),164.2(C-2),162.4(C-5),158.0(C-9),132.1
(C-4"),131. 6(C-1'), 129.3(C-3', 5", 126.5 (C-2',
6'),106.1(C-3),106.0(C-10),98.4(C-6),92.9(C-
8),56.1(-OCH,) . LA L %udi 5 SClk[ 17 %) ], %
a1 hHHFER .

L&Y 8 R A RS 5 ESI-MS m/z 193.05
[M+H]",215.03 [M+Na] ", # %} 7+ 7 i & 192, IR
(KBr)v,,.:3330,1725,1515cm™, '"H-NMR(600 MHz,
CDCl,)6:7.58(1H,d,J=9.5 Hz,H-4),6.90( 1H,s,H-
8).,6.82(1H,s,H-5),6.25(1H,d,J=9.5 Hz, H-3) ,
6.13(1H, s, 6-OH) ,3.93(3H, s, 7-OCH,) ; *C-NMR
(150 MHz,CDCL,)8:161. 7(C-2),150.5(C-9),149.9
(C-6),1442(C-7),143.5(C-4),113.6(C-3),111.7
(C-10),107.7(C-5),103.4(C-8),56.6(-OCH,) . Lk
RS SR 18-19 X R, B b A8 N F K
T

A9 IR OBOIRGS §  ESI-MS m/z 179.03
[M+H]",201.01 [M+Na]*, i %4> 7 i & 178, IR
(KBr)v,,:3207,1661,1614,1 524 cm”, 'H-NMR
(600 MHz,DMS0)8:10.21(1H,s,0H-7),9.39( 1H,
s,OH-6),7.86(1H,d,J=9.4 Hz,H-4),6.97(1H,s, H-
5),6.73(1H,s,H-8),6.16(1H,d, J=9.4 Hz, H-3) ;
BC-NMR (150 MHz, DMSO) §: 160.8 (C-2) , 150.4
(C-7),148.5(C-9),144.4(C-4),142.9(C-6),112.3
(C-5),111.5(C-3),110.8(C-10),102.6(C-8)., LA I
B 5 ScHk[20 % iR S8 e b G 9 L IR -

L&Y 10 Y5 ESI-MS m/z 411.35 [M+
H]",433.34 [M+Na]", #i X%} 5> F i & 410, IR(KBr)
V,:2948,1731,1458,1381 cm™, 'H-NMR(600 MHz,
CDCl,)8:5.70(1H,s,H-4),5.08(1H,q,J=6.8 Hz,H-
28),2.81(1H, m, H-25),1.57(3H,d, J=6.8 Hz, H-
29),1.16(3H,s,H-19),0.95(6H,d,J=6.8 Hz,H-26,
27),0.92(3H,d, J=6.5 Hz, H-21) , 0.69 (3H, s, H-
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18) ; "C-NMR (150 MHz, CDCIl,) &: 200.0 (C-3) ,
172.0 (C-5) , 146.0 (C-24) , 123.9(C-4) , 116. 7(C-
28),56.1(C-14),56.1(C-17),54.0(C-9) ,42.6(C-
13),39.8(C-12),38.8(C-10),36.3(C-20),36.1(C-
1),35.9(C-8),35.8(C-22),34.2(C-2),33.2(C-6),
32.2(C-7),28.8(C-25),28.4(C-16),28.0(C-23),
24.4(C-15),21.3(C-11),21.2(C-26,27) ,18.9(C-
21),17.6(C-19),13.0(C-29),12.2(C-18) . LI I %k
5 scomk [21-22] XF B/, MR 4 = 48 NOE i%
(NOESY), 8, 2.81(H-25) 5 8, 1.57(H-29) 1 % , 8,
2.81(H-25)15 8, 0.95(H-26,27) 41 5%, #i iE 29 i
AL 5 H-25 60 T A, oAy AU Ry Z AU B % e i &
%)}y 24-ethylcholesta-4,24(28)Z-dien-3-one.

a1 HAEAERSS M ESI-MS m/z 411.35
[M+H]",433.34 [M+Na] ", #1 %} 73 7 it i 410, IR
(KBr)v,,.:1676,1458,1377 cm”, '"H-NMR(600 MHz,
CDCl,)8:5.69(1H,s,H-4),4.70(1H,dq,J=2.4,1.3 Hz,
H-27a),4.61(1H,d,J=2.4 Hz,H-27b) , 1.53(3H,s,
H-26),1.15(3H,s,H-19),0.87(3H,d, J=6.6 Hz, H-
21),0.77(3H,t,J=7.4 Hz,H-29),0.67(3H,s,H-18);
BC-NMR (150 MHz, CDCl,)8:200.0(C-3),172.0(C-
5),147.7(C-25),123.9(C-4),111.6(C-27),56.2(C-
14),56.1(C-17),54.0(C-9) ,49.7(C-24) ,42.6 (C-
13),39.8(C-12),38.8(C-10),35.9(C-1) , 35.8(C-
8),35.7(C-20),34.2(C-2),33.8(C-22),33.2(C-6),
32.2(C-7),29. 6(C-23),28.3(C-16),26.7(C-28),
24.4(C-15),21.2(C-11),18.8(C-21),18.0(C-26) ,
17.6(C-19),12.3(C-29),12.1(C-18), VI %k # 5
SCHk (23] X B, %5 16 A& ) 11 2 stigmasta-4, 25-
dien-3-one,

fkEW 12 FEGESE; ESI-MS m/z 413.38 [M+
H]",435.36 [M+Na]", M %t 5> F Jfi i 412, IR(KBr)
Vo :2 904,2 726,1 677,1 620,1 467 cm™ . 'H-NMR
(600 MHz, CDCL,)6:5.69(1H,s,H-4),1.15(3H,s,
H-19),0.88(3H,d,J=6.6 Hz,H-21),0.81(3H,t,J=
7.4 Hz, H-29) , 0.80 (3H, d, J=6.8 Hz, H-26) , 0.78
(3H, d, J=6.8 Hz, H-27) , 0.68 (3H, s, H-18) ; °C-
NMR (150 MHz,CDCI,)8:199.9(C-3),171.9(C-5),
123.9(C-4) ,56.2(C-14),56.0(C-17) ,54.0(C-9) ,
46.0(C-24),42. 6(C-13),39.8(C-12),38. 8(C-10),
36.3(C-20),35.9(C-8),35.8(C-1),34.2(C-22),34.0
(C-7),33.1(C-6),32.2(C-2),29.3(C-23),28.4(C-
16),26.2(C-25),24.4(C-15),23.2(C-28),21.2(C-
11),20.0(C-27),19.2(C-19),18.9(C-21),17.6(C-

<122 -

26),12.2(C-29),12.1(C-18) . LA I %4l 5 ik
[24 %} 18, %52 {6 A ) 12 24 B-sitostenone.

LA 13 I EEIR Y &  ESI-MS m/z 415.36
[M+H]",437.20 [M+Na] ", # Xf 4> 7 i & 414, IR
(KBr) v,,.: 3 430,2 967,2 728, 1 641,1 459 cm’,
'H-NMR(600 MHz,CDCl,)8:5.33(1H,br. d,J=5.2 Hz,
H-6) ,3.50 (1H, m, H-3) , 0.66 (3H, s, H-18) , 0.99
(3H,s,H-19),0.90(3H, d, J=6.5 Hz, H-21) , 0.79,
0.81(6H,d,J=6.8 Hz,H-26,27),0.82(3H,d,J=7.5 Hz,
H-29) ; "C-NMR (150 MHz, CDCL,) 6: 141.0(C-5) ,
121.9(C-6) , 72.0(C-3) , 57.0(C-14) , 56.3(C-17) ,
50.4(C-9),46.1(C-24),42.6(C-13),42.5(C-4),40.0
(C-12),37.5(C-1),36.7(C-20) ,36.4(C-10) , 34.2
(C-22),32.1(C-7),32.1(C-8),31.9(C-2),29.4(C-
25),28.5(C-16),26.3(C-23),24.5(C-15),23.3(C-
28),21.3(C-11),20.1(C-27),19.6(C-21),19.3(C-
19),19.0(C-26),12.2(C-29),12.1(C-18)., ZH X
Bk[25-26], %@t B W13y B-47 B B

L&Y 14 SR ES & ESI-MS m/z 429.37
[M+H]",451.35 [M+Na] ", #i X} 7> 7 i & 428, IR
(KBr)v,,.:3388,2937,2868,1 673,1462,1380cm’
'H-NMR (600 MHz, CD,0D) 8: 6.14 (1H, s, H-6) ,
430(1H,m,H-3),1.29(2H, m, H-28) , 1.22(3H, s,
H-19),0.96(6H,d,J=5.9 Hz,H-26,27),0.86(3H,t,
J=17.5 Hz,H-29),0.84(3H,d,J=6.7 Hz,H-21) ,0.77
(3H,s,H-18) ; ®C-NMR (150 MHz,CD,0D) 6:202.6
(C-7),176.0(C-5),120.4(C-6),69.3(C-3),57.5(C-
14),57.2(C-17),55.5(C-9) ,47.4(C-24) ,43. 8(C-
13),42.6(C-4),41.0(C-12),40.5(C-10),37.6(C-1,
C-20),35.6(C-8),35.2(C-22),34.7(C-2),30.5(C-
25),29.4(C-16),27.3(C-23),25.4(C-15),24.3(C-
28),22.3(C-11),20.4(C-26),19.6(C-27),19.4(C-
21),18.7(C-19),12.5(C-29),12.5(C-18) ., UL I %k
P 5 SCmk (27 0 B S8 (LB 14 8 WS -5-0-3 8-
-7 -
5 mMENFEEEREER

DPPH [ H1 5575 B3 ol 56 45 0 Wl /R Y o & vk il
1 g L'm, fb&%1,2,5~9,12,13 J 44 & C Xf
DPPH F 2 115 bR 2 43 5 4 24.61%, 38.96%,
29.52%,78.02%, 21.53%, 47.98%, 96.20%, 10.99%,
30.28%, i E LAY 1,2,5~9,12,13 L 4iEZCHy
2 30 e BE (1C,,) 43 3 A >100, 9.59, 13.01, 1.09,
31.10,6.02,0.022,>100, 12.88,0.051 mmol-L", i
HI AL & 4 9 B SR Ak 6 P &8 3 V5 Bk DPPH [ h 3L g
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T H YR CARY R L e T FE = A Hi A
fETEPE L 2 — kAW 2,6,8 A — & 1) DPPH
F o BRAE ) A s A R s ARG Y
XF DPPH [ Hy 5 935 B A FH A B i
6 iTit

ARSI R AE LT 95% £ B 4 B h 4y 5 Ot
YOE T 14NMMEE Y A BE R ORIR R =l B
FOR CEMEE, WA B AE LR
SR SR 0 BT RS T R SRR S T R B, T A
hy B 5 R 0L A TR 0 AR PR R T T A6 S
AL R A HE DN AL G W 5 A o T R R Y o
KB B OBt A AR R B A B R, S SR AR T BT
AACAE FPLHI A 8 S 4L T — 5 i 5256 L a (R Ak A
PR B JR S X B 2 AL A S W T B AR
PG PE T 52, LIRS I P T 47 (0 S AL S ) .
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