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Anti-oxidant chemical constituents from aerial parts of Saururus chinensis
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Abstract: Objective To study the chemical constituents and antioxidant activity of the aerial parts of Sanbaicao (Saururus
chinensis). Methods The chemical constituents were isolated and purified by column chromatography on MCI HP20, silica gel,
and Sephadex LH-20. Their structures were elucidated on the basis of spectroscopic data. DDPH and ABTS method were used to
determine the antioxidant activity of the isolated compounds. Results Seventeen compounds were isolated from acetone extract of
Saururus chinensis. The structures were identified as licarin A (1), licarin B (2), dihydroguaiaretic acid (3),
rel-(85,8'R)-dimethyl-(7S,7'R)-bis (3,4-methylenedioxyphenyl) tetrahydrofuran (4), odoratisol C (5), sauchinone (6), sauchinone (7),
surinomensin (8), polysyphorin (9), and sauceneol E (10), saucerneol (11), manassantin B (12), tigmasta-4,22-dien-3-one (13),
(24R)-24-ethylcholest-4-en-3,6-dione (14), sauruchinenol A (15), dibutyl phthalate (16), paconol (17). Conclusion Compound 17 is
isolated from Saururus genus for the first time, compounds 4, 5, 13, and 14, are isolated from this plant for the first time. In addition,
Compounds 1, 3, 7, and 11 were found to have potential antioxidant activities.
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= A Saururus chinensis (Lour.) Baill ¥=H
FiRl (Saururaceae) — )& Saururus Linn. B4 5L
AREY), FETAE AR IR R AT A H A
MEEX, ATRBED. FHBES. —HER
A A RREM . BREERNII HTE
ST AMEAR] RIS W ANAIEE M
B W EAEMN . = B R RIE 140 A A B
ARMEZ . b AW, RESER, HAoRER =
HH RS YN T ERE RS . IARZ BT 5T
=KW, bR BEAIL. PUER. PURER. R
o 0 R R AR M. = A SRS
BRI BEIR CBRAEHUYINT ABTS H IS
WAEMBRIERD, HApp =53 TR A=
sarurin A ¢ 8-O-4'BUKfIE 2 machilin D | B A 235
(R 35 P G i B A s RO DRt AW AE
TERTHARE SR 360 L, kg = 5 BT e
2z o R HARSMUEAGE TR T, DR IEA
PR R RAR R . ABF RN = B L
o BRI R T R 5E,
SrEARE 17 MEAYD, 73 % E N B R Alicarin
A, D, BERB icarin B, 2). A AIEANRE
(dihydroguaiaretic acid, 3). rel-(8S,8'R)-dimethyl-
(7S, 7'R)-bis (3,4-methylenedioxyphenyl) tetrahydrofuran
(4). odoratisols C (5). nectandrin B (6). =¥
fil (sauchinone, 7). surinamensin (8). f& M2
(polysyphorin, 9). =¥ E (saucerneol E, 10).
— H ¥ EE (saucerneol, 11D+ H 4% 5 B (manassantin
B, 12). & {-4,22-74%-3 F (tigmasta-4,22-dien-
3-one, 13 ). (24R)-24-ethylcholest-4-en-3,6-dione
(14). sauruchinenol A (15), AR —HFER — T fig
(dibutyl phthalate, 16). 1, L&Y 17 NEIRM
=HARESEAS], B 40 5. 130 14 HEK
Mzt oy B33, IF HALEY) 13 A1 14 AH K
MAZTE S BN B AR o Ak, AR S IE 3t
— BT T SRR AR A P AR S B A AT
Mo SERER, AW 30 7. 1R T RE
PP T .
1 UEEH

Bruker Avance 400 MHz (Fi 1 Bruker &, ),
Bruker Tensor-27 HU{d LR 32l A4 (4
Bruker A#]); amaZon SL & -FRim i (EH
Bruker A ] ); TU-1901 RE AR W73 BEAX (b
HENTEHAED; MK3 BUEFFRAC (RER KR A

f]); 96 LI (Nest biotech); F:OiErER (5 HiE
FEAL T, 100~200. 200~300 H); GFasq /20
WERERAR (F ST s HEEIERB (80~
100 H, HEZEBANRFIARARD; MCI HP20
(HA=ZE% /A 7]); Sephadex LH-20 (Pharmacia
ANFE, HED; BEF (10%MER L BRI, W5
IO Greagent 7 Hr4liA ML (GRIBEIE IR
WHMAT); DPPH. ABTS (#E4kT); L-Hidk
A (Sigma-Aldrichh).

Zit = A EH BT 2015 4R 5 H R A e
M, FER S IV B B R LR e N = A S
chinensis (Lour.) Baill [T g H E3# 7, Fr A
(201508M) 7T AE 5 I 27 e A= ) B U 5 i T
FE bR A
2 Fk
21 REBS5SEH

AT EES 20 kg FHAERAR R 3
R, BHR 24 h, G FFEREGE, JE 2SR LA HLE
Ao IR 8T /K R SRR CBEAEEL 3 IR, Al
WA, 1RSI C 1634 986 go I (80~100 H)
BEEHCREREEIT MCI HP20 FEAisr gy, LLHE-
K (317510100 BREEGEL, 2 TLC 24, &9
FIFEH 5 Fr. 1~7. Fr. 1 (9 g) ZIEMRERH
W, DU HEE-BERR 2.8 (9.8 1 0.2—1 1 1) BEEM:
i, TLC A, AR5, 153 Fr. 1.1~14.
Fr. 1.2 £& Sephadex LH-20 [ FfiE-7K (7 @ 3)] faif,
BEEY 11 (2698 mg). Fr.2 (19 g) ZIEAHREM
FERE, DUAHEE-BEIR 28 (8.5 1 1.5) Lefifs s
Fr.2.1~24, Fr.2.3 (2.54 g) LIEMERF: G,
DL S-S BE 2186 (100 & DRSS Fr. 2.3.1~
233, Fr. 233 BHEEERAEENE, DUA -
(8:2) WeMiBIbEY 10 (127 mg). Fr.3 (12.57 g)
2R SRR A, DIAHEE-PIEE (9 0 1D Bk,
3 Fr. 3.1~3.5, Fr.3.2 &4 ME-BER L0 (8 2)
Ve L& 13 (269 mg); Fr. 3.3 £ i Bk-HE 2
LHg (8.5 1.5) WelifHba4 14 (89 mg). Fr. 4
(97 g) 4 MCI HP20 H:tail, HEE-/K (60 :
40—95 1 5) BEEEYEML, £ TLC K&, &I+ [R5
345 Fr. 4.1~4.7. Fr. 43 (8.92 g) L IEAHRERAL: (11,
PLATHEE-BEER 2B (9.8 1 0.2) Wefiif3 8 Fr. 4.3.1~
43.10, Fr.43.3 (2.12 g) % Sephadex LH-20 [ H[i%-
K (7:3)], HBEIEMERAEERE, DUA - R
(8.5 :1.5) HARMKAEY 1 (71.0 mg); Fr. 43.5
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(2.8 @) &R ERERAE A, DUAHMES-NEE (9 0 D,
FHEE-BERR 2 FE (81 2) REWEBEIILEY 15
(69 mg), &Y 16 (112mg). Fr.4.7 (526g) &
IEABRER sl , DL S0 be-Ii L .05 (9.8 £ 0.2)
TeEE A 6 (121.0 mg). Fr.44 (247g) &
RERERAEORE, DA mE-BER Ol (8.5 ¢
1.5—1 1) BREEBEM, TLC &, &3FHIR4H Y,
1535 Fr. 4.4.1~4.4.4, Fr.44.3 2 F BRI,

PLA T EE-TREH (7.5 ©2.5—1 0 1) BN, B4
Sephadex LH-20 [ HF-7K (7 :3)] i, /4G
Y3 (822 mg). Fr. 442 ZIEAHRERAE (RS, LIA
THEE-BEER .15 (8.5 1 1.5) e, B34b&a¥ 5 (64.5
mg). Fr.5 (3.72g) L IEMEERM A, LLAHE-
PR (7.5 0 2.5) PelifS 3] Fr. 5.1~5.4, Fr. 5.3 (1.65
g) L IEARRERKE (i, 4 Sephadex LH-20 [ HF%-
K (7:3)] o, Fr53.3 BLmEREAE, DA
THEE-TAEE (7 @ 3) BEBASILEY) 7 (200 mg) . Fr. 5.2
(1.27 @ S IEMEERAR GRS, DA HEE-PIEE (8 & 2)
Vel LAY 12 (156 mg). Fr. 6 (4.78 g) ZI1FM
FERAE L, DioAmE- IR (9.8 1 0.2—9 1 1) #f
B, TLC A&, &IHAHFH S, 153 Fr. 6.1~
6.4, Fr. 6.1 (1.65 g) ZIEAHRERAEELE, LiAhEE-
BER 18 (9.8 1 0.2) BEML, LAY 4 (16.9 mg).
Fr. 6.2 (2.67 g) & IEAHRERCAE i, DUA k- TR
ZBg (80 : 1) e, TLC kW, &ItAHEA S,

3% Fr. 6.2.1~6.2.4. Fr. 6.2.3 & ZRERA: I,

PLA HIE-BE IR 208 (8 & 2), Ayik-piER (9 : 1)
BeMt, TLC kxill, 154644 8 (33.6 mg) 19 (20.3
mg). Fr. 6.3 (2 g) @IEMHEERAEGE, DI iE-
I (9.8 1 0.2—1 1) BEEE¥ENL, TLC fill, 13
WEM 17 21 mg), HIFFRIRMFAL Y, EHEHKR
HELSN, BUEY2 (168 mg).

22 IMEIEMSE

2.2.1 DPPHV: ¥ 2 mmol/mL ¥ ) 20 uL DPPH
LIEEWIINE] 96 FLAR, SRJG M 20 uL L-HedAi i
&, 160 pL Jo/K SEEFIAFE WA (1. 0.8+ 0.5+
0.4. 0.2, 0.1, 0.05 mg/mL) HIFFMALEWVVERR,

HAE IR TR CE 30 min. K 513 nm b,

I AR RN LR (O fH, HE
H. DPPH [P35 i 14

222 ABTSVE ¥ 100 uL LA ER R AN ABTS
PIRE (101, 7R FREAAE 12~16 h)

TONE] 96 FLARH, 2RI 20 uL ABTS ¥,

SN 180 uL L-PrA M ER siAN A i ik B (1.
0.8. 0.5, 0.4, 0.2, 0.1, 0.05 mg/mL) KA
YW, LA PB VRO XTI, SR R RCE
20 min J&7 , T 734 nm A A {8, 51 H ABTS
THRRIEE

3 H#HR

31 HMEFE

WED 1. BIEERIA, ESI-MS m/z: 349
[M+Na]*. 'H-NMR (400 MHz, CDCl;) J: 6.87 (2H,
s, H-2, H-6), 6.78 (1H, d, J = 1.7 Hz, H-6"), 6.67 (1H,
d, J = 8.6 Hz, H-2), 6.25 (1H, d, J = 15.7 Hz, H-7"),
6.00 (1H, dd, J=15.7, 6.6 Hz, H-8'), 4.99 (1H, d, J =
9.4 Hz, H-7), 3.78 (3H, s, 3-OCHs), 3.74 (3H, s,
5'-OCH3), 3.33 (1H, m, H-5"), 1.78 (3H, d, J= 6.6 Hz,
H-9'), 1.23 (3H, d, J = 6.8 Hz, H-9); 3C-NMR (100
MHz, CDCl) dc 132.1 (C-1), 109.0 (C-2), 146.6
(C-3), 145.9 (C-4), 114.2 (C-5), 120.0 (C-6), 93.8
(C-7), 45.7 (C-8), 17.6 (C-9), 132.3 (C-1'), 109.3
(C-2), 144.2 (C-3"), 146.8 (C-4"), 133.3 (C-5'), 113.4
(C-6"), 131.0 (C-7"), 123.5 (C-8'), 18.4 (C-9'), 56.0
(OCH3), 56.1 (OCH3). LA b ik 2250 5 SOk 4o 2
A=, MEEMED 1 NERR A,

WED) 2. HRIEEMRBA, ESI-MS m/z: 347
[M+Na]*. 'H-NMR (400 MHz, CDCl3) 6: 6.90 (1H,
d, J = 1.8 Hz, H-2), 6.82 (1H, dd, J = 8.0, 1.8 Hz,
H-6), 6.76 (1H, s, H-2"), 6.72 (1H, s, H-6"), 6.71 (1H,
d, J = 8.0 Hz, H-5), 6.31 (1H, d, J = 15.6 Hz, H-7"),
6.07 (1H, dq, J = 15.7, 6.6 Hz, H-8'), 5.83 (2H, s,
-OCH,0-), 5.04 (1H, d, J= 9.1 Hz, H-7), 3.83 (3H, s,
OCHs), 3.39~3.27 (1H, m, H-8), 1.82 (3H, dd, J =
6.6 Hz, H-9"), 1.31 (3H, d, J = 6.8 Hz, H-9); '*C-NMR
(100 MHz, CDCls) &: 133.8 (C-1), 108.1 (C-2), 147.7
(C-3), 146.6 (C-4), 109.4 (C-5), 1202 (C-6), 93.4
(C-7), 45.8 (C-8), 17.8 (C-9), 132.2 (C-1'), 107.5
(C-2"), 147.98 (C-3"), 144.8 (C-4"), 134.4 (C-5"), 113.4
(C-6"), 131.1 (C-7"), 123.3 (C-8'), 18.5 (C-9"), 101.2
(-OCH,0-), 55.9 (OCH3). LA_F 325545 5 ki &
FA—F, HEEh A 2 NERR B.

A 3 B0 PR A, ESI-MS m/z: 353
[M+Na]*. 'H-NMR (400 MHz, CDCLs) 6: 6.52 (2H,
d, J=2.0 Hz, H-2, 2), 6.79 (2H, d, J = 7.9 Hz, H-5,
5", 6.58 (2H, dd, J = 8.0, 2.0 Hz, H-6, 6'), 2.52~2.38
(4H, m, H-7, 7'), 1.73 (2H, m, H-8, 8'), 0.82 (6H, d,
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J=6.6 Hz, H-9, 9"), 3.80 (6H, s, OCH3X2); 3C-NMR
(100 MHz, CDCl3) ¢: 133.6 (C-1, 1), 111.3 (C-2, 2'),
146.2 (C-3, 3"), 143.5 (C-4, 4"), 113.9 (C-5, 5), 121.7
(C-6, 6'),41.1 (C-7, 7", 37.5 (C-8, 8"), 13.9 (C-9, 9"),
55.8 (-OCH3X2), LA 224 5 Sk o B AR —
O, WEEEY 3 N A BIEARNRR.

WEY 4: B ETARBIE, ESI-MS m/z: 363
[M+Na]*. 'H-NMR (400 MHz, CDCl;) J: 6.91 (2H,
d, J=1.6 Hz, H-2, 2"), 6.77 ( 2H, d, J = 8.0 Hz, H-5,
5", 6.83 (2H, dd, J = 8.1, 1.6 Hz, H-6, 6'), 4.6 (2H, d,
J=93HzH-7,7), 1.74 2H, m, H-8, 8"), 1.02 (6H, d,
J=6.1 Hz, H-9, 9"), 5.94 (4H, s, -OCH,0-); 3C-NMR
(100 MHz, CDCls) ¢: 119.8 (C-1, 1), 119.78 (C-2, 2'),
147.8 (C-3, 3"), 147.0 (C-4, 4"), 106.6 (C-5, 5"), 107.9
(C-6, 6), 88.3 (C-7,7"), 51.0 (C-8, 8"), 13.9 (C-9, 9"),
101.0 (-OCH20- X 2). LA b il 2= s b5 SC ki 3 A
— 8O, MEELEY 4 N rel-(8S,8'R)-dimethyl-
(7S,7'R)-bis(3,4-methylenedioxyphenyl) tetrahydrofuran

WEY) 5. W EHPIRBIE, ESI-MS m/z: 367
[M-+Na]*. 'H NMR (400 MHz, CDCls) 6: 7.04 (1H,
d,J=1.9 Hz, H-2), 6.92 (1H, d, J = 8.1 Hz, H-5), 6.98
(1H, dd, /= 8.2, 1.9 Hz, H-6), 4.40 (1H, d, J = 9.3 Hz,
H-7), 1.83-1.74 (1H, m, H-8), 1.05 (3H, d, /= 6.6 Hz,
H-9), 6.83 (1H, d, J = 1.9 Hz, H-2'), 6.84 (1H, d, J =
8.1Hz, H-5"), 6.88 (1H, dd, /= 8.1, 2.3 Hz, H-6'), 5.11
(1H, d, J = 8.6 Hz, H-7"), 2.29 —2.18 (1H, m, H-8"),
0.66 (3H, d, J= 7.0 Hz, H-9"), 3.90 (3H, s, 3-OCH3),
3.85 (3H, s, 3-OCH3); '*C-NMR (100 MHz, CDCls)
0: 133.2 (C-1), 109.5 (C-2), 146.6 (C-3), 145.2 (C-4),
114.2 (C-5), 119.3 (C-6), 87.4 (C-7), 47.7 (C-8), 14.9
(C-9), 132.8 (C-1"), 109.8 (C-2"), 146.2 (C-3'), 144.6
(C-4", 1139 (C-5"), 119.9 (C-6'), 83.2 (C-7), 46.0
(C-8"),15.0 (C-9"), 55.9 (-OCH3), 55.9 (-OCH3"). LA |
TR SO IE A —FY, WO EEY) S
A odoratisols Co

AW 6: I ETHIIRBA Co0H2405, 'H-NMR
(400 MHz, acetone-ds) J: 0.66 (6H, d, J= 5.6 Hz, H-9,
9, 2.27 (2H, m, H-8, 8'), 3.86 (6H, s, 2 XOCHj3),
542 (2H, d, J = 6.5 Hz, H-7, 7"), 5.70 (2H, brs, 2X
OH), 6.73~6.86 (6H, m, Ar-H); '*C-NMR (100 MHz,
acetone-dg) J: 134.2 (s, C-1, 1"), 111.3 (d, C-2, 2"),
148.7 (s, C-3, 3"), 146.6 (s, C-4, 4", 115.8 (d, C-5,
5", 120.2 (d, C-6, 6"), 85.7 (d, C-7, 7"), 44.6 (d, C-8,

8", 14.7 (q, C-9, 9), 56.4 (OCH; X 2). LL_Eilk - %4
5 whikiE A -5, MEEhEY 6 A
nectandrin B.

WA 7: TEEERR IR CNERD, ESI-MS m/z: 349
[M+Na]*. '"H NMR (400 MHz, CDCl3) §: 6.41 (1H, s,
H-3), 6.85 (1H, s, H-6), 3.05 (1H, d, J = 5.0 Hz, H-7),
2.47, (1H, m, H-8), 1.23 (3H, d, J = 7.1 Hz, H-9), 2.53
(1H, m, H-1), 1.92 (1H, m, H-7ax), 1.66 (1H, m,
H-7'eq), 0.74 (3H, d, J = 7.8 Hz, H-9'), 5.94 (2H, d,
J = 1.3 Hz, -OCH,0-), 5.92 (2H, d, J = 16.0 Hz,
4-OCH,0-5), 5.66 (2H, d, J = 20.0 Hz, 4'-OCH,0-5"),
2.50 (1H, d, J = 5.0 Hz, H-6'); '*C-NMR (100 MHz,
CDCL) d: 115.7 (C-1), 144.9 (C-2), 99.1 (C-3), 143.2
(C-4), 146.6 (C-5), 106.5 (C-6), 35.0 (C-7), 34.7
(C-8), 21.2 (C-9), 37.5 (C-1'), 199.7 (C-2), 100.1
(C-3"), 168.6 (C-4'), 100.4 (C-5'), 37.5 (C-6"), 25.2
(C-7"), 33.4 (C-8'), 20.9 (C-9"), 101.3 (-OCH,0-), 98.6
(-OCH20-). LA E 3284 5 Sk A — 502,
WU EALEW) T N sauchinone.

A 8: IR BE EHARIEAR, C22Has06, "H-NMR
(400 MHz, CDCls) 6: 6.87 (1H, s, H-3"), 6.86 (1H, d,
J=82Hz, H-6') 6.79 (1H, dd, J = 8.2, 1.9 Hz, H-5'),
6.54 (2H, s, H-2, 6), 6.28 (1H, d, J = 15.7 Hz, H-7"),
6.08 (1H, dd, J=15.7, 6.6 Hz, H-8'), 4.53 (1H, d, J =
8.2 Hz, H-7), 4.03 (1H, dd, J = 8.2, 6.3 Hz, H-8),
3.89~3.72 (12H, m, OCH3), 1.81 (3H, dd, J= 6.6, 1.5
Hz, H-9'), 1.13 (3H, d, J = 6.3 Hz, H-9); '3C-NMR
(100 MHz, CDCl3) &: 135.6 (C-1), 104.2 (C-2), 153.2
(C-3), 137.6 (C-4), 153.2 (C-5), 104.2 (C-6), 78.7
(C-7), 84.1 (C-8), 17.2 (C-9), 133.5 (C-1"), 109.1
(C-2"), 150.7 (C-3"), 146.6 (C-4"), 118.8 (C-5'), 119.0
(C-6"), 130.4 (C-7"), 125.0 (C-8"), 18.4 (C-9), 60.8
(4-OMe), 56.1 (3, 5-OMe). LA 3% #4040 5 k4R
TEFEAR—F, e 8 A surinamensin.

HEY 9: AWM, CasH3007, 'H-NMR
(400 MHz, CDCl3) d: 6.51 (1H, s, H-2), 6.50 (1H, s,
H-6), 6.26 (1H, d, J = 15.7 Hz, H-7"), 6.10 (1H, dd,
J=15.6, 6.5 Hz, H-8'), 4.52 (1H, d, J = 8.3 Hz, H-7),
3.87~3.70 (15H, m, OMe), 1.80 (3H, dd, J = 6.6, 1.6
Hz, H-9'), 1.15 (3H, d, J = 6.2 Hz, H-9); '3C-NMR
(100 MHz, CDCl3) J: 136.3 (C-1), 104.1 (C-2), 153.1
(C-3), 137.4 (C-4), 153.1(C-5), 104.1 (C-6), 79.3
(C-7), 86.4 (C-8), 17.6 (C-9), 133.8 (C-1'), 102.7
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(C-2"), 152.7 (C-3"), 136.4 (C-4"), 152.7 (C-5"), 102.7
(C-6"), 130.6 (C-7"), 125.6 (C-8'), 18.3 (C-9"), 60.7
(4-OMe), 56.0 (3, 5, 3, 5'-OMe). LA 1% 5
WA E A — %M, MEBEEKED 9N
polysyphorin.

G 10: AR, C30H3s0s. 'TH-NMR
(400 MHz, CDCL3) 6: 6.97 (1H, d, J = 8.2 Hz, H-5"),
6.92~6.87 (3H, m, H-2', 2", 6"), 5.94 (2H, s,
3-OCH,-4), 5.44 2H d, J= 5.9 Hz, H-7, 7'), 4.62 (1H,
d, J = 8.4 Hz, H-7"), 4.10 (1H, dd, J = 8.2, 6.3 Hz,
H-8"), 3.90 (6H s, OMe), 2.27 2H dd, J = 11.2, 6.2
Hz, H-8, 8), 1.15 (3H d, J = 6.2 Hz, H-9"), 0.70 (6H
d, J=6.3, Hz, H-9, 9'); BC-NMR (100 MHz, CDCl;)
5: 134.0 (s, C-1), 107.5 (d, C-2), 147.7 (s, C-3), 146.4
(s, C-4), 108.0 (d, C-5), 119.0 (d, C-6), 83.5 (d, C-7),
44.0 (d, C-8), 14.7 (q, C-9), 136.6 (s, C-1"), 110.1 (d,
C-2"), 150.5 (s, C-3"), 146.3 (s, C-4"), 118.7 (d, C-5"),
118.8 (d, C-6"), 83.3 (d, C-7"), 44.0 (d, C-8"), 14.7 (q,
C-9"). 133.1 (s, C-1"), 108.9 (d, C-2"), 144.4 (s, C-3"),
147.2 (s, C-4"), 113.9 (d, C-5"), 121.0 (d, C-6"), 78.3
(d, C-7"), 83.8 (d, C-8"), 16.8 (q, C-9"), 101.0
(3-OCH,0-4), 55.9 (4"-OMe), 55.8 (3"-OMe). L\ _E il
SHHE 5 SRR IE A0S, SR AAEY) 10
N sauceneol E.

A 11 BEEHRAER, ESI-MS m/z: 561 [M+
Na]*. 'H-NMR (400 MHz, CDCl3) 6: 6.76~7.00 (9H,
m, Ar-H), 5.44 (2H, d, J = 6.3 Hz, H-7, 7'), 2.26 (2H,
m, H-8, 8'), 0.69 (6H, t, J = 6.0 Hz, H-9, H-9"), 4.66
(1H, d, J = 8.0 Hz, H-7"), 4.20 (1H, dq, J = 8.0, 6.2
Hz, H-8"), 1.15 (3H, d, J = 6.2 Hz, H-9"), 3.93~3.76
(12H, m, OCH3); 3C-NMR (100 MHz, CDCL) o:
133.1 (C-1), 109.2 (C-2), 144.7 (C-3), 146.3 (C-4),
119.0 (C-5), 114.3 (C-6), 83.3 (C-7), 44.0 (C-8), 14.8
(C-9), 136.3 (C-1'), 110.3 (C-2'), 150.4 (C-3'), 146.6
(C-4"), 118.8 (C-5"), 118.1 (C-6'), 83.3 (C-7, 7'), 44.0
(C-8"), 14.8 (C-9'), 132.8 (C-1"), 110.2 (C-2"), 149.0
(C-3"), 148.8 (C-4"), 111.0 (C-5"), 120.0 (C-6"), 78.1
(C-7"), 83.7 (C-8"), 16.8 (C-9"), 55.9 (-OCH3). Ll
A S SRR E A S, MR EAE Y 11
N saucerneol

&Y 12: HEAHERBAAE, ESI-MS m/z: 725
[M~+Na]*. 'H-NMR (400 MHz, CDCl;) d: 7.00~6.75
(12H, m, H-Ar), 5.47 2H, d, J= 5.8 Hz, H-7, 7"), 2.29

(2H, m, H-8, 8", 0.71 (6H, d, J = 6.0 Hz, H-9, 9"),
4.66 (1H, d, J = 8.0 Hz, H-7"), 4.62 (1H, d, J = 8.0
Hz, H-7""), 4.17 (2H, m, H-8", 8'"), 1.15 (6H, t, J =
7.0 Hz, H-9", 9"), 5.91 (2H, s, -OCH,0-), 3.97~3.68
(12H, s, OCHs3); BC-NMR (100 MHz, CDCl;) 6
136.2 (C-1), 110.1 (C-2), 146.2 (C-3), 150.4 (C-4),
108.0 (C-5), 118.1 (C-6), 83.4 (C-7), 44.0 (C-8), 14.8
(C-9), 136.3 (C-1"), 110.1 (C-2"), 146.3 (C-3"), 150.3
(C-4"), 107.5 (C-5"), 118.3 (C-6"), 83.4 (C-7'), 44.0
(C-8"), 14.8 (C-9'), 132.6 (C-1"), 110.1(C-2"), 147.3
(C-3"), 148.7 (C-4"), 118.7 (C-5"), 119.9 (C-6"), 83.3
(C-7"), 83.2 (C-8"), 16.7 (C-9"), 134.1 (C-1""), 110.8
(C-2"), 147.7 (C-3"), 148.9 (C-4""), 118.7 (C-5""), 121.0
(C-6"), 78.1 (C-7"), 83.2 (C-8"), 16.8 (C-9"), 101.0
(-OCH;0), 55.8 ((OCHs). LA b2 5 ki 3
AR—gglel, e A 12 9 manassantin B

&Y 13: TEHARMAE, ESI-MS m/z: 725
[M+Na]*. 'H-NMR (400 MHz, CDCl;) d: 7.08 (1H,
dq, J = 3.0, 1.5 Hz, H-3), 4.53 (1H, brs, H-4), 3.11
(1H, dd, J = 9.1, 2.5 Hz, H-5), 4.98 (1H, d, J = 10.1
Hz, H-6), 2.14 (2H, m, H-8), 6.79 (1H, t, J= 7.4 Hz,
H-10), 2.30~2.22 (4H, m, H-9, 12), 2.03 (2H, m,
H-13), 5.05 (1H, t, J = 7.3 Hz, H-14), 1.60 3H, s,
H-16), 1.52 (3H, s, H-17), 1.70 (3H, s, H-19), 1.74
(3H, s, H-20); 3C-NMR (100 MHz, CDCls) &: 206.4
(C-1), 142.7 (C-2), 155.3 (C-3), 76.3 (C-4), 56.2
(C-5), 120.1 (C-6), 140.5 (C-7), 38.4 (C-8), 26.9
(C-9), 144.8 (C-10), 131.5 (C-11), 26.8 (C-12), 27.6
(C-13), 123.5 (C-14), 132.5 (C-15), 25.8 (C-16), 17.7
(C-17), 173.1 (C-18), 16.9 (C-19), 10.3 (C-20). PA_L
2 S SRR E B AR — BT, MU e A 13
N sauruchinenols A.

A 14: Totkst dh (BEER B8, ESI-MS m/z:
433 [M+Na]*. 'H-NMR (400 MHz, CDCL) J: 5.65
(1H, s, H-4), 5.07 (1H, dd, J = 15.2, 8.5 Hz, H-22),
4.96 (1H, d, J = 8.4 Hz, H-23); 3C-NMR (100 MHz,
CDCls) 0: 35.6 (C-1), 34.0 (C-2), 199.8 (C-3), 123.8
(C-4), 171.8 (C-5), 33.0 (C-6), 32.0 (C-7), 35.6 (C-8),
53.8 (C-9), 38.6 (C-10), 21.0 (C-11), 39.5 (C-12), 42.3
(C-13), 55.9 (C-14), 24.3 (C-15), 28.9 (C-16), 55.9
(C-17), 12.2 (C-18), 17.4 (C-19), 40.5 (C-20), 21.1
(C-21), 1382 (C-22), 129.4 (C-23), 51.2 (C-24), 31.9
(C-25), 21.2 (C-26), 19.0 (C-27), 25.4 (C-28), 12.3
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(C-29). DL b2 30 5 CfdiiE A — 08, i
LB 14 O stigmasta-4,22-dien-3-one.

&) 15: otk i (BEIR 4 F8)D, ESI-MS m/z:
449 [M~+Na]*. 'H-NMR (400 MHz, CDCl;) d: 6.08
(1H, s, H-4); BC-NMR (100 MHz, CDCl3) d: 35.48
(C-1), 34.0 (C-2), 202.3(C-3), 125.4 (C-4), 161.1
(C-5), 199.5 (C-6), 46.8 (C-7), 34.2 (C-8), 50.9 (C-9),
39.8 (C-10), 20.9 (C-11), 39.1 (C-12), 42.5 (C-13),
56.5 (C-14), 24.0 (C-15), 28.0 (C-16), 55.8 (C-17),
11.98 (C-18), 17.5 (C-19), 36.0 (C-20), 18.7 (C-21),
33.8 (C-22), 26.0 (C-23), 45.7 (C-24), 29.1 (C-25),
19.0 (C-26), 19.9 (C-27), 23.0 (C-28), 11.9 (C-29). LA
bl R S SRR IE FE AR — B2, W e
¥ 15 N (24R)-24-ethylcholest-4-en-3, 6-dione.

thE&W16: FHEKER, ESI-MS m/z: 301 [M+
Na]*. 'H-NMR (400 MHz, CDCl3) d: 7.71 (2H, dd, J =
5.7, 3.3 Hz, H-3, 6), 7.52 (2H, dd, J = 5.7, 3.3 Hz,
H-4, 5), 431 (4H, t, J= 6.7 Hz, H-1"), 1.72 (2H, tt, J =
8.0, 6.6 Hz, H-2"), 1.44 (4H, m, H-3"), 0.96 (6H, t, J =
7.4 Hz, H-4"); BC-NMR (100 MHz, CDCls) 6: 167.7
(CO0-), 132.3 (C-1, 2), 130.9 (C-4, 5), 128.8 (C-3, 6),
65.6 (C-1"), 30.6 (C-2'), 19.2 (C-3"), 13.7 (C-4"). VL L
2R S SRR A B, MU e A 16
AR HR T HS.

AW 17: okt i (B 08D, ESI-MS m/z:
189 [M+Na]*. 'H-NMR (400 MHz, CDCls) J: 7.63
(1H, d, J = 8.7 Hz, H-6), 6.43 (1H, m, H-5), 6.46 (1H,
m, H-3), 3.85 3H, s, OCH3), 2.56 (3H, s, H-9):
13C-NMR (100 MHz, CDCl3) 8: 113.9 (s, C-1), 165.2
(s, C-2), 100.8 (d, C-3), 166.1 (s, C-4), 107.6 (d, C-5),
1323 (d, C-6), 202.6 (s, C-7), 26.2 (q, C-8), 55.5
(OCH3)o LA i3 5 SOk i A — 3022, i
YENE 1T NP .

32 RIMRENIEMEIINL

SCHRFROE = FA R AR . WS ER £ ER AR HL
Yt ABTS HHIEFIBERNERIEMP, =grd
) =53 T he R HE &K sarurin A % 8-0-4 TR fE &
machilin D FA 22 06K B2 G 8 2 AL RS
PEOL, RIE, ARSLEHERE— B T TR &9 1~
16 AT ATE .

iR (R D IR, S5 L-PUR g AH
te, a1, 3. 7. 1 RAE 7T EMhtEl
TEPE, (EARAMUEATE A I L-BUR IR . WA

x1 KEYEIMIELELE

Table 1 Anti-oxidation activities of compounds

ICso/(mg-mL™")

&
DPPH ABTS
1 0.790 0.160
3 0.091 0.020
7 0.120 0.003
11 0.380 0.141
L-PiaAi Mg 0.005 74 5.5X107

WEHIERTE, IR T, KRIERER K

S S AR B A ML TR

4 it
ARSI = H M A IR AR E] 17 N

wEY, Hr, &Y 17 NE IR B YT

AR, LAY 4. 5. 130 14 NETONZEYF

SRR BUAL, ARSZRGIE T YO = A F 1 E]

AL S VAT R AT TR PRI, 2555k,

ARIERER BA —E s E s, Hr,

HER A (D, ZHBIEARNER (3). sauchinone

(. ZHEE D Sonl—ERRiatiEtt.

BARN=HFEAERA . RSN TEVERT TS A

T BN SIRI T EAL, ROy P BT K

HHRAL T BRI o
HBEAR ALY ERARELEFNEZY R
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