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Abstract: Objective To study the chemical composition from the aerial part of Sibiraea angustata and their activity in vitro. Methods
Silica gel column chromatography, ODS reversed-phase column chromatography, semi-preparative liquid chromatography were used

for separation and purification. NMR, MS and other techniques were used to identify the structure of the isolated compounds, and the
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lipid-lowering activities of each compound were tested by establishing HepG2 cell hyperlipid model. Results Twenty-one
compounds were separated from 95% ethanol extract of Sibiraea angustata, which were identified as methyl veratrate (1), (£)-3,4-
dimethoxycinnamic acid methyl ester (2), (E)-methyl 3-(3-hydroxy-4-methoxyphenyl) acrylate (3), 3,4,5-trimethoxycinnamyl alcohol
(4), linocinnamarin (5), tecomin (6), aglycone (7), aruncide A (8), 3-[(2E)-4-hydroxyl - 4-methyl-2-pentenyl)]furan-5H-2-one (9),
vomifoliol (10), grasshopper ketone (11), 3,7-dimethyl-3(Z),6-octadien-5-one-1-O-p- D-glucoside (12), (2R,3S,4S)-4-(4-hydroxy-3-
methoxybenzyl)-2-(5-hydroxy-3-methoxyphenyl)-3-(hydroxymethyl)-tetrahydrofuran-3-ol (13), 1,2-bis(4-hydroxy-3-methoxyphenyl)-1,3-
propanediol (14), salicifoneoliganol (15), herpetriol (16), dammarenediol- IT (17), methyl maslinat (18), alphitolic acid (19), tetracosyl
ferulate (20), n-tetracosyl trans-p-coumarate (21). Conclusion 19 compounds (1—8, 10, 11, 13—21) are isolated from Sibiraea genus
for the first time; Compounds 7, 8, 17 and 18 showed lipid-lowering activity in vitro.

Key words: Sibiraea angustata (Rehd.) Hand. -Mazz.; methyl veratrate; (E)-3,4-dimethoxycinnamic acid methyl ester; dammarenediol-II;
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AEIHEEYAY Sibiraea angustata (Rehd.) Hand. -Mazz.
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A (8) . 3-[(2E)-4-hydroxyl-4-methyl-2-pentenyl)]
furan-5H-2-one (9). IEMHEE (vomifoliol, 10). ¥E
I/ (grasshopper ketone, 11). 3,7-dimethyl-3(Z),6-
octadien-5-one-1-O-B-D-glucoside (12). (2R,35,4S)-
4-(4-hydroxy-3-methoxybenzyl)-2-(5-hydroxy-3-
methoxyphenyl)-3-(hydroxymethyl)-tetrahydrofuran-3-
ol (13). 1,2-bis(4-hydroxy-3-methoxyphenyl)-1,3-
propanediol (14). salicifoneoliganol (15). herpetriol
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wEM 1. AT ERHAR: HR-ESI-MS m/z:
219.064 3 [M + Na]* (il & {4 219.063 4,
C10H1204Na) , m/z 197.082 0 [M —|‘ H]+ (ﬁ‘§1ﬁ
197.081 5, CioH1304). 'H-NMR (600 MHz, CDCl3) 6:
7.67 (1H, d, J = 8.3 Hz, H-5), 7.53 (1H, s, H-2), 6.88
(1H, d, J = 8.3 Hz, H-6), 3.93 (3H, s, 9-OCH3), 3.92
(3H, s, 10-OCH3), 3.88 (3H, s, 8-OCH3); '*C-NMR
(150 MHz, CDCls) d: 166.8 (C-7), 152.8 (C-3), 148.5
(C-4), 123.5 (C-5), 122.6 (C-1), 111.8 (C-2), 110.1 (C-
6), 56.1 (9-OCH3), 56.0 (10-OCH3), 52.1 (8-OCH3).
DL Bd 5 SRR IE — 8004, MUS A 1 v E
PR F e

e 2: HETLEHMA; HR-ESI-MS m/z:
231.063 5 [M-+Na]" (11 5H 231.063 2, C1;H1204Na)
A m/z 209.081 8 [M+H]" (i+E 14 209.081 3,
CiH1304); 'H-NMR (600 MHz, CDCl3) 6: 7.61 (1H,
d,J=15.8 Hz, H-7), 7.06 (1H, d, J= 8.1 Hz, H-6), 7.01
(1H, s, H-2), 6.91 (1H, d, J= 8.2 Hz, H-5), 6.28 (1H, d,
J=15.8 Hz, H-8), 3.91 (3H, s, 11-OCH3), 3.78 (3H, s,
10-OCH3); 3C-NMR (150 MHz, CDCl3) d: 167.6 (C-
9), 148.0 (C-4), 146.6 (C-3), 144.8 (C-7), 126.8 (C-1),
123.0 (C-6), 115.0 (C-8), 114.6 (C-5), 109.2 (C-2), 55.8
(11-OCH3), 51.5 (10-OCH3). LA 55#5 5 SCikdikiE —
BOs), W e A 2 BT ERER F S .

E& 3. BEILERMA; HR-ESI-MS m/z:
231.063 5 [M+Na]" (714514 231.062 1, C11H1204Na)
Al m/z 209.080 8 [M+H]" (it 514 209.081 3,
CiH1304); 'H-NMR (600 MHz, CDCl3) 6: 7.61 (1H,
d,J=15.8Hz, H-7), 7.13 (1H, d, J= 1.8 Hz, H-2), 7.02
(1H, dd, J= 1.8, 8.2 Hz, H-6), 6.83 (1H, d, J= 8.2 Hz,
H-5), 6.28 (1H, d, J = 15.8 Hz, H-8), 3.91 (3H, s, 11-
OCH3), 3.78 (3H, s, 10-OCH3); '3C-NMR (150 MHz,
CDCL3) J: 167.6 (C-9), 148.4 (C-4), 145.7 (C-3), 144.6
(C-7), 128.0 (C-1), 121.7 (C-6), 115.7 (C-2), 115.7 (C-
8), 113.0 (C-5), 56.1 (11-OCH3), 52.5 (10-OCH3). LA
R EE S SRR IE B0, WS e A 3 R 3%
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ey 4: AGESE (&P, mp 76~
78 °C; HR-ESI-MS m/z: 247.093 1 [M+Na]* (it
8 247.094 4, Ci,His0sNa) A1 225.112 7 [M+H]*
(1548 225.112 5, Ci2Hi704); 'H-NMR (600 MHz,
CDCls) 6:6.62 (2H, s, H-2, 6), 6.52 (1H, d, J= 15.6 Hz,
H-7), 6.27 (1H, d, J = 15.6 Hz, H-8), 431 (2H, d, J =
5.1 Hz, H-9), 3.85 (6H, s, 10, 12-OCH3), 3.83 (3H, s,
11-OCH3); 3C-NMR (150 MHz, CDCl3) ¢: 153.3 (C-
3,5), 138.1 (C-4), 132.4 (C-1), 131.1 (C-7), 128.0 (C-
8), 103.5 (C-2, 6), 63.6 (C-9), 61.1 (11-OCH3), 56.0
(10, 12-OCH3). LA EE#E 5 SCiikoE — 207, s
EEY 4 7 3,4,5-= AL A EERE.

WEYS: WFEERAR; HR-ESI-MS m/z: 363.106 2
[M-+Na]" (iF51H 363.105 5, Ci6H200sNa) Fl m/z
341.123 2 [M+H]" (i 51H 341.123 5, CisH2105):
'H-NMR (600 MHz, CDCl3) d: 7.75 (1H, d, J = 15.8
Hz, H-7), 7.57 (2H, d, J= 8.6 Hz, H-2, 6), 6.96 (2H, d,
J=8.6Hz, H-3,5),6.42 (1H, d, J=15.8 Hz, H-8), 5.58
(1H,d,J=17.7 Hz, H-1"), 3.85 (1H, m, H-6'a), 3.83 (3H,
s, 10-OCH3), 3.71 (1H, m, H-6'b), 3.31~3.51 (4H, m,
H-2'~5"); BC-NMR (150 MHz, CDCl3) d: 167.4 (C-
9), 163.3 (C-4), 147.4 (C-7), 131.1 (C-2, 6), 128.1 (C-
1), 115.4 (C-3, 5), 115.3 (C-8), 95.7 (C-1"), 78.7 (C-5"),
78.1 (C-3"), 74.1 (C-2'), 71.0 (C-4"), 62.2 (C-6'), 55.8
(10-OCH3). L E## 5 Sk diiE — 5080, i se
AW 5 xR FHE Bz 'R F IS -4-O-B-D- ML it i %)
LR

wEY 6. BtERKAR; HR-ESI-MS m/z:
367.101 0 [M+Na]" (1145518 367.100 5, CisH20O9Na)
Al m/z 345.117 3 [M+H]" (it 514 345.118 6,
C15H2109); 'H-NMR (600 MHz, DMSO-ds) 6: 7.65 (1H,
dd, J=1.8, 8.5 Hz, H-6), 7.48 (1H, d, /= 1.8 Hz, H-2),
7.08 (1H, d, J = 8.5 Hz, H-5), 5.54 (1H, d, J= 7.3 Hz,
H-1'),3.83 (3H, s, 9-OCH3), 3.81 (3H, s, 8-OCH3), 3.81
(1H, m, H-6'a), 3.66 (1H, m, H-6'b), 3.12~3.50 (4H,
m, H-2'~5"); BC-NMR (150 MHz, DMSO-ds) 0: 164.4
(C-7), 148.4 (C-3), 153.3 (C-4), 123.8 (C-1), 121.2 (C-
6), 112.1 (C-2), 111.1 (C-5), 94.8 (C-1"), 78.1 (C-5"),
76.3 (C-3"), 72.5 (C-2'), 69.5 (C-4'), 60.5 (C-6'), 55.7
(9-OCH3), 55.6 (8-OCH3). LA % 5 SCiikfiiE —
), MO AED) 6 NEE IR AR

e 7. TEEELRY); HR-ESI-MS m/z: 205.083 3

[M+Na]* (i+518 205.084 1, C1oH1403Na) Fl m/z
183.102 2 [M+H]" (1T 51 183.102 1, CioH1503);
'H-NMR (600 MHz, CDCl3) J: 6.41 (1H, m, H-2), 5.26
(1H, m, H-6), 5.24 (1H, m, H-5), 4.56 (2H, m, H-1),
3.07 (1H, m, H-4b), 2.65 (1H, m, H-4a), 1.76 (3H, s, 8-
CHs), 1.73 (3H, s, 9-CH3); '*C-NMR (150 MHz,
CDCl3) 6: 170.7 (C-10), 141.5 (C-2), 140.6 (C-7), 127.7
(C-3), 123.1 (C-6), 75.6 (C-5), 59.1 (C-1), 36.2 (C-4),
25.8 (8-CH3), 18.5(9-CHs3). LA ¥ 5 sCiik s —
PO, WA T N aglycone.

EY 8: WHEAKARY): HR-ESI-MS m/z:
367.136 4 [M+Na]" (P58 367.136 9, CisH240sNa)
Al m/z 345154 5 [M+H]" (7518 345.154 9,
C16H2503); 1H-NMR (600 MHZ, DMSO-d6) 0: 6.32
(1H, m, H-2), 5.28 (1H, m, H-6), 5.24 (1H, d, J = 8.9
Hz, H-5), 4.73 (1H, m, H-1b), 4.67 (1H, m, H-1a), 4.17
(1H, d,J=7.7 Hz, H-1"), 3.65 (1H, dt, J=3.2, 11.3 Hz,
H-6'a), 3.43 (1H, dt, J = 5.0, 11.0 Hz, H-6'b), 3.01~
3.21 (4H, m, H-2'~5"), 2.95 (1H, t, J = 8.3 Hz, H-4b),
2.60 (1H, m, H-4a), 1.71 (3H, s, 8-CH3), 1.71 (3H, s, 9-
CH3); BC-NMR (150 MHz, DMSO-de) d: 169.2 (C-
10), 139.0 (C-7), 138.7 (C-2), 126.1 (C-3), 123.5 (C-6),
102.7 (C-1"), 76.8 (C-5"), 76.6 (C-3"), 74.6 (C-5), 73.3
(C-2"), 70.0 (C-4"), 64.8 (C-1), 61.0 (C-6), 35.0 (C-4),
25.3 (8-CH3), 18.1 (9-CH3). DA L3 5 SR RiE —
Y, M AW 8 Y aruncide A

WEY9: TEERYI; HR-ESI-MS m/z: 207.098 6
[M+Na]* (7F&EAH 207.099 7, CioH1603Na) Fl m/z
185.116 3 [M+H]" (i+514 185.117 8, CioH1703);
'H-NMR (600 MHz, CDCls) §: 5.71 (1H, m, H-7), 5.60
(1H, dt, J=6.8, 15.4 Hz, H-6), 4.31 (1H, dt,J=3.1,8.7
Hz, H-4b), 4.21 (1H, dt, J = 7.0, 9.0 Hz, H-4a), 2.61
(1H, m, H-5b), 2.55 (1H, m, H-5a), 2.34 (1H, m, H-2),
2.23 (1H, m, H-3b), 1.96 (1H, m, H-3a), 1.31 (6H, s, 9,
10-CH3); BC-NMR (150 MHz, CDCl3) 8: 179.8 (C-1),
141.4 (C-7), 122.5 (C-6), 70.6 (C-8), 66.6 (C-4), 39.2
(C-2), 32.8 (C-5), 30.0 (9, 10-CH3), 27.8 (C-3). Ll E
ot 5 SRR IE — B0, S RS 9 h 3-[(2E)-
4-hydroxyl-4-methyl-2-pentenyl)] furan-5H-2-one.

&M 10 LERIRY; HR-ESI-MS m/z:
247.131 4 [M+Na]" (71 51H 247.131 0, Ci3H2003Na)
A m/z 225.149 3 [M+H]" (it 514 225.149 1,
C13H2105); 'H-NMR (600 MHz, MeOD) 4: 5.87 (1H,
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s, H-5), 5.81 (1H, d, J= 15.8 Hz, H-8), 5.76 (1H, d, J =
15.7 Hz, H-7), 4.31 (1H, m, H-9), 2.47 (1H, d, J=16.9
Hz, H-3b), 2.15 (1H, m, H-3a), 1.88 (3H, s, 13-OCH3),
1.24 (3H, d, J = 6.4 Hz, 10-OCH3), 1.03 (3H, s, 12-
OCHs), 1.01 (3H, s, 11-OCH3); '*C-NMR (150 MHz,
MeOD) d: 201.1 (C-4), 167.4 (C-6), 136.8 (C-8), 130.0
(C-7), 127.0 (C-5), 78.3 (C-1), 68.5 (C-9), 50.6 (C-3),
42.3 (C-2), 24.4 (10-CH3), 23.7 (11-CH3), 23.4 (12-
CHs), 19.5 (13-CHs). LA - E¥i 5 sCikikiE — 23,
W% e LAY 10 AL R

&Y 11 LEERRY: HR-ESI-MS m/z:
247.132 4 [M~+Na]" (7H51H 247.131 0, Ci3H2003Na)
Al m/z 225.148 5 [M+H]" (it 514 225.149 1,
C13H2103); 'H-NMR (600 MHz, MeOD) d: 5.82 (1H,
s, H-8), 421 (1H, m, H-4), 2.19 (1H, m, H-5b), 2.18
(3H, s, 10-CH3), 1.92 (1H, m, H-5a), 1.36 (1H, m, H-
3b), 1.35 (3H, s, 11-CH3), 1.35 (3H, s, 12-CH3), 1.33
(1H, m, H-3a), 1.15 (3H, s, 13-CH3); '*C-NMR (150
MHz, MeOD) ¢: 211.5 (C-7), 200.8 (C-9), 120.1 (C-1),
101.1 (C-7),72.3 (C-6), 64.3 (C-4), 49.8 (C-5), 49.6 (C-
3), 37.1 (C-2), 32.2 (13-CH3), 30.7 (11-CH3), 29.2 (12-
CHs), 26.4 (10-CH3). LA #0¥5 5 SCikfiiE — £k,
W LAY 11 S E R .

&Y 12: LERIRY; HR-ESI-MS m/z:
353.158 2 [M-+Na]" (115 1H 353.157 6, Ci6H2607Na)
A m/z 331.174 5 [M+H]" (it &4 331.175 7,
Ci6H2707); 'H-NMR (600 MHz, MeOD) d: 6.18 (1H,
s, H-4), 6.14 (1H, s, H-6), 4.31 (1H, d, J = 7.8 Hz, H-
1), 3.97 (1H, dt, J = 7.0, 9.4 Hz, H-1b), 3.86 (1H, m,
H-6'a), 3.73 (1H, m, H-1a), 3.67 (1H, m, H-6'b), 3.10~
3.39 (4H, m, H-2'~5"), 2.94 (2H, m, H-2), 2.13 (3H, s,
9-CH3), 1.97 (3H, s, 10-CH3), 1.91 (3H, s, 8-CH3); 3C-
NMR (150 MHz, MeOD) ¢: 192.9 (C-5), 157.0 (C-7),
156.6 (C-3), 128.3 (C-4), 127.1 (C-6), 104.2 (C-1"),
78.0 (C-5"), 77.8 (C-3"), 75.0 (C-2'), 71.5 (C-4'), 69.2
(C-1), 62.7 (C-6"), 35.1 (C-2), 27.7 (8-CH3), 26.2 (10-
CH3), 20.7 (9-CH3). LA % 5 SClikifos — 50,
WM AW 12 4 3,7-dimethyl- 3(Z),6-octadien-5-
one-1-O-B-D-glucoside.

&M 13: LEBIRY; HR-ESI-MS m/z:
399.142 3 [M + Na]* (il % 4 399.142 0,
C20H2407Na,) 1 m/z 377.161 7 [M+H]" (it 514
377.160 0, CaoH2507); 'H-NMR (600 MHz, MeOD)

5:6.96 (1H, s, H-6"), 6.81 (1H, d, J = 1.6 Hz, H-2"),
6.76 (1H, s, H-2"), 6.76 (1H, s, H-4), 6.71 (1H, d, J =
8.1 Hz, H-5"), 6.70 (1H, dd, J=1.5, 8.1 Hz, H-6"), 4.82
(1H, m, H-2), 3.85 (3H, s, 7-OCH3), 3.84 (3H, s, 7"-
OCH3), 3.80 (2H, d, J = 11.3 Hz, H-3a), 3.66 (2H, dd,
J=5.5,8.3 Hz, H-5),3.11 (1H, dd, J= 3.3, 13.0 Hz, H-
4ay), 2.58 (1H, m, H-4), 2.48 (1H, t, J = 12.7 Hz, H-
4a;); *C-NMR (150 MHz, MeOD) o: 149.1 (C-3"),
148.5 (C-5"), 147.2 (C-3"), 145.8 (C-4"), 133.2 (C-1"),
130.6 (C-1"), 122.1 (C-6"), 121.4 (C-2"), 116.1 (C-
4),115.5 (C-5"), 113.3 (C-2""), 112.6 (C-6"), 85.5 (C-
2), 83.1 (C-3), 71.8 (C-5), 64.4 (C-3a), 56.2 (7'
OCH3), 56.2 (7""-OCH3), 51.8 (C-4), 35.1 (C-4a).
DA b B 5 SR RoE — 2020, MU e AT 13
(2R,35,45)-4-(4-hydroxy-3-methoxybenzyl)-2-(5-
hydroxy-3-methoxyphenyl)-3-(hydroxymethyl)-tetra-
hydrofuran-3-ol.

&Y 14: AETCERHR; HR-ESI-MS m/z:
357.132 3 [M+Na]" (115 1H 357.131 4, CisH2206Na)
M m/z 335.148 2 [M+H]" (it & 14 335.149 5,
C1sH206): 'H-NMR (600 MHz, MeOD) 6: 6.68 (1H,
d,J=8.0Hz, H-5"),6.67 (1H, d, J= 8.0 Hz, H-5"), 6.65
(1H, m, H-6"), 6.64 (1H, d,J= 1.5 Hz, H-2""), 6.61 (1H,
d, J=1.6 Hz, H-2"), 6.61 (1H, dd, J= 1.7, 8.0 Hz, H-
6'), 491 (1H, m, H-1), 3.80 (1H, dd, J= 5.0, 11.1 Hz,
H-4b), 3.74 (3H, s, 7-OCH3), 3.68 (3H, m, 7"-OCH3),
3.67 (IH, m, H-2), 3.51 (1H, dd, J = 6.0, 11.1 Hz, H-
4a), 2.91 (2H, m, H-3); 3C-NMR (150 MHz, MeOD)
5: 148.4 (C-3'), 148.3 (C-3"), 146.5 (C-4"), 146.1 (C-
4"),136.3 (C-1'), 132.1 (C-1"), 123.2 (C-6"), 120.2 (C-
6'), 115.6 (C-5"), 115.3 (C-5"), 114.4 (C-2"), 111.5 (C-
2", 75.4 (C-1), 64.4 (C-3), 56.7 (C-2), 56.2 (7"-
OCH3), 56.1 (7'-OCH3), 54.7 (C-4). VA EHHE 5
R AR TE — B, WO A A0 14 4 1,2-bis(4-hydroxy-
3-methoxyphenyl)-1,3-propanediol.

EM15: BtERHAR; HR-ESI-MS m/z:
399.142 1 [M+Na]" (i1 51H 399.142 0, C2H2407Na)
Al m/z 377.161 3 [M+H]" (51 377.160 0,
C20H2507); "H-NMR (600 MHz, DMSO-dé) 0: 6.64
(2H, s, H-2, 6), 6.52 (1H, s, H-2"), 6.47 (1H, s, H-6"),
5.36 (1H, d, J= 7.0 Hz, H-7), 3.72 (1H, m, H-9b), 3.72
(6H, s, 10, 11-OCH3), 3.68 (1H, m, H-9a), 2.43 (2H, m,
H-7'), 1.63 (2H, m, H-8); '3C-NMR (150 MHz,
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DMSO-ds) 0: 147.8 (C-3, 5), 144.5 (C-4"), 140.6 (C-3"),
135.1 (C-1"), 134.8 (C-4), 131.7 (C-1), 129.1 (C-5"),
115.6 (C-6"), 114.8 (C-2"), 103.6 (C-2, 6), 86.7 (C-7),
63.0 (C-9), 60.1 (C-9"), 56.1 (10, 11-OCH3), 53.5 (C-
8), 34.6 (C-8'), 31.2 (C-7"). LA LHUE 5 ClkikiE—
8, W e AW 15 4 salicifoneoliganol.

&Y 16: AT AK: HR-ESI-MS m/z:
561.211 5 [M+Na]" (VH51E 561.210 0, C30H3409Na)
Al m/z 539.226 4 [M+H]" (it5 14 539.228 1,
C30H3509); 'H-NMR (600 MHz, MeOD) : 6.93 (1H,
d,J=1.5Hz, H-6"), 691 (1H, d, J= 1.4 Hz, H-2'), 6.81
(1H, dd, J = 1.5, 8.1 Hz, H-6"), 6.71~6.74 (5H, m, H-
2,5,6,2",5"),5.48 (1H,d,J=6.2 Hz, H-7"), 4.73 (1H,
dd, J=6.4, 8.1 Hz, H-7'), 3.84 (3H, s, 10-OCH3), 3.83
(3H, s, 10”-OCH3), 3.80 (3H, s, 10-OCH3), 3.62 (1H,
m, H-8"); 3C-NMR (150 MHz, MeOD) ¢: 149.0 (C-
3%), 149.0 (C-3"), 147.7 (C-3), 147.5 (C-4"), 147.0 (C-
4"), 145.3 (C-4), 135.6 (C-1"), 135.4 (C-1"), 134.6 (C-
1), 130.0 (C-5"), 119.7 (C-6), 119.7 (C-6"), 118.2 (C-
5"), 116.1 (C-6"), 116.0 (C-5), 114.2 (C-2), 110.5 (C-
2'), 110.4 (C-2'), 89.0 (C-7"), 84.0 (C-7'), 73.4 (C-9),
64.8 (C-9"), 60.4 (C-9"), 56.7 (10-OCH3), 56.7 (10'-
OCH3), 56.3 (10"-OCH3), 55.3 (C-8""), 54.0 (C-8"), 44.0
(C-8), 33.8 (C-7). LA EHURE 5 SClikiiE — 312, %
YA 16 4 herpetriol

&Y 17 otk d (& H ), mp 130~
133 “C; HR-ESI-MS m/z: 467.387 5 [M+Na]* (15
{H 467.386 5, C30Hs20:Na) Fl m/z 445.403 4 [M+
H]* ((F5{H 445.404 5, C3Hs302); '"H-NMR (600
MHz, MeOD) 6: 5.08 (1H, t, J = 7.0 Hz, H-24), 3.16
(1H, dd, J= 11.1, 5.0 Hz, H-3), 1.65 (3H, s, 26-CH3),
1.61 (3H, s, 27-CH3), 1.09 (3H, s, 21-CH3), 0.93 (3H,
s, 18-CH3), 0.92 (3H, s, 19-CH3), 0.83 (3H, s, 28-CH3),
0.82 (3H, s, 29-CH3), 0.73 (3H, s, 30-CH3); '3C-NMR
(150 MHz, CDCl3) 0: 131.5 (C-25), 124.6 (C-24), 78.9
(C-3), 75.3 (C-20), 55.7 (C-5), 50.5 (C-9), 50.2 (C-14),
49.8 (C-17), 42.2 (C-13), 40.4 (C-22), 40.3 (C-8), 38.9
(C-1), 38.9 (C-4), 37.0 (C-10), 35.1 (C-7), 31.1 (C-15),
28.1 (28-CH3), 27.4 (C-12), 27.3 (C-2), 25.6 (26-CH3),
25.3 (21-CH3), 24.7 (C-16), 22.4 (C-23), 21.4 (C-11),
18.2 (C-6), 17.6 (27-CH3), 16.3 (30-CHs), 16.1 (19-
CHs), 15.4 (18-CH3), 15.3 (29-CH3). DA % 5 SCifdR
0, WA 17 Jik I -1

tEY18: HETLELAK; HR-ESI-MS m/z:
509.361 5 [M~+Na]" (P151H 509.360 7, C31Hs004Na)
M miz 487377 2 [M+H]" (it %14 487.378 7,
C31Hs5104); 'H-NMR (600 MHz, MeOD) d: 5.26 (1H,
brs, H-12), 3.68 (1H, m, H-2), 3.61 (3H, s, 31-OCH3),
3.01 (1H, d, J=9.3 Hz, H-3), 2.85 (1H, m, H-18), 1.11
(3H, s, 30-CH3), 1.02 (3H, s, 24-CH3), 0.96 (3H, s, 25-
CHs), 0.91 (3H, s, 27-CHs), 0.90 (3H, s, 23-CH3), 0.81
(3H, s, 26-CH3), 0.70 (3H, s, 29-CH3); '3C-NMR (150
MHz, CDCl;) 6: 180.3 (C-28), 143.5 (C-13), 122.4 (C-
12), 84.1 (C-3), 68.9 (C-2), 55.2 (C-5), 50.8 (31-
OCHs), 47.5 (C-9), 46.3 (C-17), 46.2 (C-1), 45.7 (C-
19), 41.6 (C-14), 41.0 (C-18), 39.2 (C-8), 39.0 (C-4),
38.2 (C-10), 33.7 (C-21), 33.0 (29-CH3), 32.4 (C-7),
32.3 (C-22), 30.6 (C-20), 28.5 (23-CH3), 27.5 (C-15),
25.8 (27-CH3), 23.4 (30-CH3), 23.3 (C-16), 23.0 (C-
11), 18.2 (C-6), 17.0 (26-CH3), 16.6 (24-CH3), 16.6
(25-CH3). LA 3 5 Sk — 5B, Hos et
H 0 18 N ILIAB TR FS .

L&Y 19: itk (CC&F ), mp 232~
234 °C; HR-ESI-MS m/z: 495.344 5 [M+Na]" (it 5
{H 495.345 0, C30H4sOsNa) F1 m/z 473.362 3 [M+
H]" (1F5H 473.363 1, C30H4904); 'H-NMR (600
MHz, MeOD) §: 4.67 (1H, d, J = 1.5 Hz, H-29a), 4.55
(1H, d,J=1.5Hz, H-29b), 3.61 (1H, m, H-2), 2.98 (1H,
m, H-19),2.96 (1H, m, H-3), 1.65 (3H, s, 30-CH3), 0.96
(3H, s, 24-CH3), 0.95 (3H, s, 25-CH3), 0.90 (3H, s, 27-
CH3), 0.87 (3H, s, 23-CH3), 0.76 (3H, s, 26-CH3); 3C-
NMR (150 MHz, CDCl5) 6: 180.4 (C-28), 150.3 (C-20),
109.8 (C-29), 84.0 (C-3), 69.3 (C-2), 56.4 (C-7), 56.3
(C-17), 55.5 (C-5), 50.5 (C-9), 49.3 (C-18), 47.1 (C-
19), 46.8 (C-1), 42.5 (C-14), 40.8 (C-8), 39.2 (C-4),
38.6 (C-13), 38.4 (C-10), 37.1 (C-22),32.2 (C-16), 30.6
(C-15), 29.7 (C-21), 28.5 (23-CH3), 25.4 (C-12), 21.0
(C-11), 19.4 (30-CH3), 18.4 (C-6), 17.4 (25-CH3),
16.6 (24-CH3), 16.1 (26-CH3), 14.7 (27-CH3). DL _E
B 5 i AoE — B0, A 19 NE kR
TR

&M 20. AETEEEM AR EI-MS m/z: 530
[M]*: 'H-NMR (600 MHz, CDCl3) §:7.61 (1H, d, J =
15.8 Hz, H-7), 7.06 (1H, dd, J = 1.8, 8.1 Hz, H-6), 7.02
(1H, d, J= 1.8 Hz, H-2), 6.90 (1H, d, J= 8.1 Hz, H-5),
6.28 (1H, d, J=15.8 Hz, H-8), 4.17 (2H, t, J= 6.7 Hz,
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H-10), 3.92 (3H, s, 34-OCH3), 1.00~2.00 (22H, m, H-
11~32),0.87 (3H,t,J=7.0 Hz, H-33); 13C-NMR (150
MHz, CDCl;) 6: 167.4 (C-9), 148.1 (C-3), 146.8 (C-4),
144.7 (C-7), 127.1 (C-1), 123.1 (C-6), 115.7 (C-5),
114.7 (C-8), 109.3 (C-2), 64.7 (C-10), 56.0 (34-OCH3),
28.1~30.0 (C-13~31), 26.0 (C-12), 22.7 (C-32), 14.2
(C-33). LA FHHR 5 SClRFRE B A — 3533341, g %
A 20 HFTERER — DU ke ls .

&Y 21 HETGERMAR: EI-MS m/z: 500
[M]*; 'H-NMR (600 MHz, CDCl3) 6: 7.60 (1H, d, J =
15.9 Hz, H-7), 7.42 (2H, d, J = 8.5 Hz, H-2, 6), 6.82
(2H, d, J= 8.6 Hz, H-3, 5), 6.29 (1H, d, J= 15.9 Hz, H-
8), 4.16 (2H, t, J = 6.7 Hz, -OCH,), 3.92 (3H, s, 34-
OCH3), 1.69 (2H, m, OCH.CH,), 1.25 [(42H, br,
(CH2)21], 0.87 (3H, t, J = 7.0 Hz, 33-CH3); '3C-NMR
(150 MHz, CDCl3) 6: 167.6 (C-9), 157.6 (C-4), 144.3
(C-7), 130.0 (C-2, 6), 127.4 (C-1), 116.1 (C-3, 5), 115.8
(C-8), 64.7 (C-10), 29.4~30.0 (C-13~31), 28.8 (C-11),
26.0 (C-12),22.7 (C-32), 14.2 (33-CH3). L E¥¥E 5
BRARIE FE A — 303, WS B) 21 iR R
PRIRERR — DU s Te .

4 BERETE%TFIE
4.1 Xf HepG2 BaHI 1t

K MTT V200 5E 46 & 905 HepG2 20 Bk I 5
PEYEF . HepG2 Zi itk (321 B Fh (R B 0D
ffiFl DMEM @Eifiss st (&% 10%64- iE. 100
U/mL HE M 100 pg/mL #HZR) T 37 C. 5%
CO, IR R FR . A4HM % Tk B 70%~80%,
F IR ARG A S R a0 B B, U S X

10*//mL 4R 2, CAREFL 200 puL #200T 96 fL
BRo FRAbEEfS, FntRAH . SEURd, 2 Alh T
5% DMSO B MW EMHEH (FWEVH 5%
DMSO FWREHIEL 1004 104 1 pmol/L), FNREFFE
FahEEFE 24 h JFECH, EECIRET FERILT A
MTT &7 (5mg/mL) 10 uL, $E51J5 TE 74 i
H 4h, U, 7 B3, £ DMSO ¥ 200
uL, ¥EHFE (37 "C. 10 min. 600 r/min), 15 FHEFHR
IXAE 25 °C, 570nm FMllERAE (L) fH. TFFL
FEoR, AW 17 GRS —RE-1D. 18 QLR H
fig) 7E 100 pmol/L ¥ X HepG2 ZHMA .35 1)
BUER, A7 1000 10 1 pmol/L K
TXF HepG2 40l 24 h fAIE KT 90%, L&
JEIEHL 10 pmol/L ¥R L T G ZEHTEERT 7T, 455
W 1.

MAFIE R = (A s — A zeown)/(A sz
42 {RINERETETE

HepG2 #Hffi{# ] DMEM =iflils a3t (& 10%
fa4- i, 100 U/mL # & A 100 pg/mL B8 %)
37 C. 5% CO AL TR 7R A4l ik 2
70%~80%, FH R EE 1 BE-H A0 J5 K 4t 20 50, Ay
HEER SX10* AN /mL (40K, LASESL 200 uL 42
FhT 96 FLIR . FrAifaNbEE f5, KL h s aR R4
200 uL JCIMiE DMEM K773, JUHER R 12h )5,
BRXT R AN, BERIZH . BHPE X B2 FDRE S 2H G if
TERFFRIEEN 200 uL & 0.5 mmol/L JHREN
DMEM }i##3%E CEIMLE), FEMmdlss 51 59kt
i (10 pmol/L) . PHMXT HEZH 45 F 4B DI%F (10
umol/L), 4k&:R5FE 24 h 532 LiEW, PBS jE¥t

F1 FRERELESYX HepG2 HAATEEEMEM (x+5,n=3)

Table 1 Effect of different compound concentrations on the survival rate of HepG2 cells (x +s,n=3)

. ANMAFIE R/ %
100 pmol-L™! 10 umol-L! 1 umol-L!

X 100.00+1.41

2 103.32+3.19 98.08+2.34 98.28+5.71

7 103.81£3.00 93.95+3.02 93.2242.10

8 102.93+13.16 94.31+4.75 94.161+2.88
17 24.924+2.22" 103.18+5.84 106.88+8.13
18 27.73+5.35™ 105.471+5.96 101.224+7.63
19 109.83£8.20 108.35+3.44 102.96+14.19

x4 " P<<0.001

sokok

P <0.001 vs control group
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2K, R 0.5mL; BEALINA 4%% K HEE 0.5 mL,
ZFim FEE 15 min FHE, PBSIHWE 2 X, BIK
0.5mL; 7ERRFLHF AL O TYEHR 0.5 mL, %t
6 15 min J532; 0.5 mL PBS &% 2 k5, N
DMSO 200 pL ¥#f#, =t (25 'C. 5 min. 600
r/min), i HEFEFAMXAE 25 C, 515 nm B I E
WG (4D fH

R Coleic acid, OA) & —F AL Omega-
9 NRWIMR, NN E BRI 4=, NG
DA 1 5 1 B R (AR 3R OB, HepG2 4 &
N JH e 4 2 5 (H BA B R A5 55 1R W I AR BRI BE,
S EBR AN T BB E R AR R, B2 T8
FR08-401, I 5 HepG2 40 5 i 107 4 JH-4H Jfa F 72
ASARBAA142] - A SO0 AR 4 1R R0 2H T A o v AR AR 7Y
WFFREE 03, ] 0.5 mmol/L JHERE T HepG2
R A S B IRV T, AR SME PRI e 45
RER (R 2): BEibEY) 7 (aglycone). 8

% 2 LEMEHRERIESH HepG2 ERsRE P aIEAS(ER
ZR (x+s,n=3)

Table 2 Results of lipid-lowering action of the compound in
a model of HepG2 hyperlipidemia induced by oleic acid
(x+s,n=3)

HA AfH

papiict 0.40£0.01

kit 1.0040.06"#

BRI (AR DR 0.78£0.05"

2 0.93£0.06

7 0.77+0.04™"

8 0.8140.03"

17 0.69+0.06™"

18 0.8340.08"

19 0.93£0.11
EXIIRAL LS #P<<0.001; SHRTYALLE: "P<0.05 "P<0.01
**P<0.001
##P<0.001 vs control group; *P<0.05 **P<<0.01 *"P<0.001

vs model group

(aruncide A) 5 =i BUAY 17 GEI i —FE-1D.
18 QLR HEE) 78 10 pmol/L W T BoR
T MR E T, B 4 R SRR e b B W
Z5, HHhEY) 8. 17 Mk & FERRE
Mtf. a2 (ERRH B 119 (GERRFIRR)
A s B TR s 1
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