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W OE. BEY W ERIUERYE T Tk T Schisandra sphenanthera AR EF I 2 B BEATRER . 7755 FAHERE G, A0
T e & OO S LA i R S s A, R R BT 2 R X S AT A K E . FIA ABTSTH
THER EVE TR I B ARA SREAT PR AN . S8R N TR FAREE 70% A ARSI h 4r B4 T 23 DR R
K&, W% EN (H)-zuonin A (1). erythro-1-(4-hydroxy-3-methoxyphenyl)-4-(3,4-methylenedioxyphenyl)-2,3-
dimethylbutane (2). BEFHFERER-5 (3). 9,9-ZFE-MAKRNEHR-5 (D). ()-8-Fk-a-BMIRER (5. (-)-XKFE M1 (6),
HRTLFE (D RTFEE (8. XKFE I (9, (+)-XKK¥FE ks (100, ARFHE (1D, HIRFEEF (12). rubrisandrin
B (13). marlignan A (14). rubrisandrin A (15, V& LR F 4 FK (16). FXK¥ O (17). marphenol A (18). (7'R,8'S)-3,4-
dimethoxy-3’,4’-methylenedioxy-7,8-seco-7,7"-epoxylignan-7,8-dione (19). (7'R,8'S)-3,4-methylenedioxy-3’,4’-dimethoxy-7,8-seco-
7,7"-epoxylignan-7,8-dione (20). machilolin-A (21). marphenol B (22). 3'4'-dimethoxy-benzoicacid-(3",4"-dimethoxyphenyl)-
3-oxobutyl ester (23). Z5i& L&MW 6. 7. 18~20. 22 AFXMEHEY T/ BHE], AW 1~5. 16, 17 AEXNLKT
BV SRR AW 2~4, 13 BoR T —EMHEMEEST, FEENHIVEE (median inhibition concentration, 1Cso) fE 73
7y 23.0. 165, 10.8. 16.0 pmol/L, Hr b &4 4 T EMIEIEESF, BRI RYEAER C.

K. RPTR T TR T AR ORI EMIORER: 7.8-seco-RIGEK: LG BRI R-5: (-)-8-
Bh-a- gk le %

FESES: R284.1 XHEFRERD: A N EHES: 0253 -2670(2022)21 - 6666 - 08

DOI: 10.7501/j.issn.0253-2670.2022.21.003
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Abstract: Objective To study the chemical constituents of the roots of Schisandra sphenanthera. Methods The isolation and
purification were carried out by macroporous resin, Sephadex LH-20, silica gel column chromatography, semi-preparative HPLC.
Their structures were elucidated on the basis of physicochemical properties and spectroscopic data. The anti-oxidant activity of the
compounds was evaluated by ABTS* radical scavenging method. Results Twenty-three compounds were isolated and elucidated
from the roots of S. sphenanthera, their structures were identified as (—)-zuonin A (1), erythro-1-(4-hydroxy-3-methoxyphenyl)-
4-(3,4-methylenedioxyphenyl)-2,3-dimethylbutane (2), austrobailignan-5 (3), 9,9'-dihydroxy-austrobailignan-5(4), (—)-8-hydroxy-a-
conidendrin (5), (—)-gomisin M1 (6), schisandrin B (7), schisandrin C (8), gomisin J (9), (+)-gomisin ks (10), deoxyschizandrin (11),
y-schizandrin (12), rubrisandrin B (13), marlignans A (14), rubrisandrin A (15), yunnankadsurin B (16), isogomisin O (17),
marphenol A (18), (7'R,8'S)-3,4-dimethoxy-3’,4’-methylenedioxy-7,8-seco-7,7"-epoxylignan-7,8-dione  (19), (7'R,8'S)-3,4-
methylenedioxy-3',4"-dimethoxy-7,8-seco-7,7"-epoxylignan-7,8-dione (20), machilolin-A (21), marphenol B (22) and 3’4"
dimethoxy-benzoicacid-(3",4"-dimethoxyphenyl)-3-oxobutyl ester (23). Conclusion Compounds 6, 7, 18—20, 22 are isolated from
S. sphenanthera for the first time. Compounds 1—5, 16 and 17 are isolated from the genus Schisandra for the first time. Compounds
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2—4, 13 were more active than other compounds in the antioxidant activity with 1Cso value 23.0, 16.5, 10.8 and 16.0 umol/L,
respectively. The antioxidant activity of compound 4 was better, which was closed to the positive control vitamin C.
Key words: Schisandra sphenanthera Rehd. et Wils.; dibenzylbutanes lignans; dibenzoeyelooetadiene lignans; 7,8-seco-lignans;

antioxidant activity; austrobailignan-5; (—)-8-hydroxy-a-conidendrin

#erh k7 Schisandra sphenanthera Rehd. et
Wils. NTibkF @iy, HREW M, MafEh
TR R SER A 25 A 08, 552 AR
FAESE . W4, MENABRRVEZ M, Tk AMUE
SRR AT, 38 S T 1 2 A B 7 ) R RTAH
RIPRARR A, W8 W [ AL P s TR
HRF . ARTAE. R T2 ORI A%kT
PoBkSE; HRSR. L R i RUWRL KA R
AIAA, R IT AR S AR H ) i 24 e
Zitte AiEY, WOEE TR EAKL &k, B
WFFE A TR T EA ORI SRR . PR ImE
Uil BsRGE ). DURSELZEAEN: B i
J& AT DA RIS R s (i v s . b T
1 SR = e m £ I © 37 N T i

WLesE,  op ERLE B RO F T PN R
FRH X TR T (2B AT R 2 b 7E, AR
W TRZ m e =, JRRI TR B B huE DL AT
ST BRI PR X 5] R IR 50 A
TR T mE R, JRR AT TORED T, TR
R R B SRR S BT T
R AR T ST A AR WARIE . S T IRER A KT
ESEHIOE e I N M a s e SRR CQTIE W NS TS
W B A U AR AR (R A 22 i A 34T R IT, XS
FL 70% A B /K SZEL) 23 AR FH A . SRR £ 1R
IE T EEHEAT 1720, )2 AR R B RR £ B
ST ENAEMBNFE, FIEARSIIS R BER L
WO HAT RGN B3R 23 M &),
I3 9% 58 N (-)-zuonin A (1). erythro-1-(4-hydroxy-3-
methoxyphenyl)-4-(3,4-methylenedioxyphenyl)-2,3-
dimethylbutane ¢ 2 ) . B 7 # FE I £ -5
(austrobailignan-5, 3). 9,9- ~ I Al &5
(9,9"-dihydroxy-austrobailignan-5, 4). (-)-8-¥%-a-
BAZRE & [(-)-8-hydroxy-a-conidendrin, 5], (-)-X
K % M1 [(-)-gomisin M, 16]. Tk T 2 &
(schisandrin B, 7). T.Bk TP % (schisandrin C, 8).
$K3E J (gomisin J, 9)+ (+)-XKK ¥ ks [(+)-gomisin
ks, 10]. FiBRTF 2 (deoxyschizandrin, 11). fi
Ik T-BE H (y-schizandrin, 12). rubrisandrin B (13).

marlignans A (14). rubrisandrin A (15). V&g Tk
¥ £ % (yunnankadsurin B, 16). #X k¥ O
( isogomisin O, 17 ). marphenol A (18 ).
(7'R,8S)-3,4-dimethoxy-3',4"-methylenedioxy-7,8-seco-
7,7'-epoxylignan-7,8-dione  ( 19 ) . (7'R,8'S)-3,4-
methylenedioxy-3',4'-dimethoxy-7,8-seco-7,7'-epoxy-
lignan-7,8-dione (20). machilolin-A (21). marphenol
B (22). 3',4'-dimethoxy-benzoicacid-(3",4"-dimeth-
oxyphenyl)-3-oxobutyl ester (23). {k&%) 1 HIUA,
BRI ZR, HLEWY 2~4 N 5H T HRFEANE
2, a5 N T NEREARER, L&Y 6~
17 ABREMERmBARIER: (&Y 18~23 K
7,8-seco-ARfE K. AW 6. 7. 18~20. 22 AH K
MAZAEY) 5y B8 3], &Y 1~5. 161 17 NE
RNTIR T B o S5 3. iR RN, 4
H TR AR B R L8 2 I AR e 23R 2R 1) &
EIROL. BLA, EY) 2~4. 13 Bon T —EmH
AALRE 71, HARE B S B Cmedian inhibition
concentration, 1Cso) 4374 23.0. 16.5. 10.8. 16.0
umol/L, HHA k&Y 4 e ig I ELF, ek
PEXHIEZEAE K C (1C50=7.4 pmol/L).
1 X5

Varian Mercury plus-400B #% e 2% (SE[H
Varian A7) ) s SRR A SO R R B 2 ) S 15 A6k [
Merck 2 m) ; #i 58 BE &E K X B Amersham
Biosciences; HP-20 KALFHIE (HA=3EAH]); 2
il % HPLC (i { LT Waters A7), X Bridge
prep Cig faili A (150 mm X 10 mm, 5 pm); 434l
B B R ARG A PR A A

b HRFAR A A T 2011 5 7 HUREE TRt
KAWMZRIEE, FF 2 MR A R 2B ok [ 52
HIRYE NP HBE T S, sphenanthera Rehd. et
Wils.. H#IFrA (N0.11-07) /T 220 K2 E K
H R = RINA NI E .
2 ERESEH

TR e TR TR 7 kg ¥ s, fEEI T
F 70%A KL 3 IR, BRIR T do fERER 2R
B AR N, 15 2R IR I 685 g, K HHIRE
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K SE, RV EE . BERR e AIE T RE AR
KRR L8R 27 (13 8 R AL B 2k 47 705, BAK-
W (70 130, 50 :50. 20 :80) VAEWIHATHEEE VL
i, 193 3 4% (Fr.A~C).

Fr. C (248 @) ZIEAHFEtARE, DUy k-4 R
(100:0.50:1.20:1.10:1.5:1.2:1,.1:
1. 0:100) APz, 193] 8 M5 Fr. C1~C8.
Fr.C3 (14.2 ¢) & iEAHRERAE. Sephadex LH-20
(EA-HEE 2 0 Dy AR BA S F i) 6 HPLC (H
fE-7K 25 1 75) #4708, 1[FEMLEY 4 (2.2mg)
F15(2.9mg); Fr.C4 (4.3 @) il il iR #E . Sephadex
LH-20 PR 46 HPLC (FREE-/K 30 & 700 #4740
BAARLAY 2(2.3 mg).9(2.5 mg) Al 14(2.4 mg);
Fr. C5 (8.2 9) &IEAHRERAE . AR DL A -l
#% HPLC #4745y J4ifth, 321Mb&9 1 (3.6 mg).
3 (22mg). 6 (3mg). 7 (23mg>. 8 (1.8 mg).
10 (2.8 mg) 111 (2.9 mg); Fr.C6 (3.2 ) fH
IEAARERAE . RABEER UL o] % HPLC #4772
alith, 1534E54 12 (6 mg). 13 (2.5 mg). 15 (2.4
mg). 16 (3.1mg) F117 (29 mg). X Fr.C7 (3.29g)
{1 Sephadex LH-20. AHFEM LA K F-iil 4 HPLC
AT aith, B2AY 18 (4.8 mg). 19 (2.9
mg). 20 (1.3mg). 21 (2.4mg). 22 (2.1 mg) FI
23 (3.9mg).

3 KT

&) 1. mEMRY); o]z -20 (¢ 0.3, CHCI3);
IH-NMR (400 MHz, CDCls) &: 6.92 (1H, s, H-2), 6.79
(1H, d, J = 7.2 Hz, H-5), 6.84 (1H, brs, H-6), 5.42
(1H, d, J = 4.2 Hz, H-7), 2.39~2.45 (1H, m, H-8),
1.01 (3H, d, J = 6.6 Hz, H-9), 6.93 (1H, brs, H-2"),
6.82 (1H, d, J = 8.8 Hz, H-5), 6.86 (1H, dd, J = 1.9,
8.0 Hz, H-6"), 4.63 (1H, d, J = 9.3 Hz, H-7"), 2.38~
2.45 (1H, m, H-8"), 0.64 (3H, d, J = 6.6 Hz, H-9"),
5.95 (4H, 2X OCH,0); 3C-NMR (100 MHz, CDCl3)
J: 134.8 (C-1), 106.7 (C-2), 147.7 (C-3), 146.5 (C-4),
108.1 (C-5), 119.3 (C-6), 84.9 (C-7), 43.7 (C-8), 9.7
(C-9), 137.3 (C-1"), 107.0 (C-2"), 148.1 (C-3"), 147.2
(C-4", 108.2 (C-5"), 119.8 (C-6"), 85.9 (C-7), 47.8
(C-8), 12.0 (C-9"), 101.1, 101.2 (2X OCH20). PA L3t
WA S SC kiR E — B, S EEY 1A
(-)-zuonin A,

&Y 2. Bk KRR *H-NMR (400 MHz,
CDCls) d: 6.71 (1H, d, J = 1.9 Hz, H-2), 6.74 (1H, d,

J = 7.2 Hz, H-5), 6.62 (1H, dd, J = 2.0, 7.2 Hz, H-6),
2.25 (1H, dd, J = 10.0, 13.0 Hz, H-7a), 2.70 (1H, dd,
J = 3.68, 13.0 Hz, H-7h), 1.72 (1H, dd, J = 4.2, 6.3
Hz, H-8), 0.85 (3H, d, J = 6.3 Hz, H-9), 6.59 (1H, brs,
H-2"), 6.74 (1H, d, J = 8.0 Hz, H-5"), 6.65 (1H, dd, J =
1.9, 8.0 Hz, H-6"), 2.32 (1H, dd, J = 10.2, 13.2 Hz,
H-7'a), 2.74 (1H, dd, J = 3.8, 13.0 Hz, H-7'b), 1.72
(1H, dd, J = 4.2, 6.3 Hz, H-8'), 0.85 (3H, d, J = 6.3
Hz, H-9"), 5.92 (2H, s, OCH,0), 3.87 (3H, s, OCH3);
13C-NMR (100 MHz, CDCls) §: 136.0 (C-1), 108.2
(C-2), 146.5 (C-3), 143.8 (C-4), 114.3 (C-5), 122.1
(C-6), 39.1 (C-7), 39.6 (C-8), 16.4 (C-9), 134.0 (C-1"),
109.6 (C-2"), 147.7 (C-3"), 145.7 (C-4"), 111.7 (C-5"),
121.9 (C-6"), 39.6 (C-7'), 39.3 (C-8'), 16.5 (C-9"),
101.0 (OCH0), 56.1 (OMe). LA i it¥ 5 ik
i —F0, [Fry, Edxte 8. 8. 9. 9tk
MRS A H L HiE 2 G908 erythroltd, %
EANEW) 2 4 erythro-1-(4-hydroxy-3-methoxyphenyl)-
4-(3,4-methylenedioxyphenyl)-2,3-dimethylbutane .

&Y 3. B REAE; *H-NMR (400 MHz,
CDCl3) 6: 6.72 (1H, d, J = 1.9 Hz, H-2), 6.76 (1H, d,
J = 7.2 Hz, H-5), 6.60 (1H, dd, J = 2.0, 7.2 Hz, H-6),
2.23 (1H, dd, J = 10.0, 13.0 Hz, H-7a), 2.71 (1H, dd,
J =3.7,13.0 Hz, H-7b), 1.72 (1H, m, H-8), 6.57 (1H,
brs, H-2"), 6.74 (1H, d, J = 8.0 Hz, H-5"), 6.66 (1H, dd,
J=1.9, 8.0 Hz, H-6"), 2.31 (1H, dd, J = 10.0, 13.2 Hz,
H-7'a), 2.73 (1H, dd, J = 4.0, 13.2 Hz, H-7'b), 1.73
(1H, m, H-8"), 0.84 (3H, d, J = 6.4 Hz, H-9'), 5.92
(4H, s, 2XOCH,0); 3C-NMR (100 MHz, CDCls) 6:
135.9 (C-1), 108.3 (C-2), 146.4 (C-3), 143.9 (C-4),
114.4 (C-5), 121.9 (C-6), 39.2 (C-7), 39.6 (C-8), 16.2
(C-9), 134.1 (C-1"), 109.5 (C-2'), 147.8 (C-3'), 145.7
(C-4"), 111.5 (C-5), 121.6 (C-6', 39.5 (C-7'), 39.4
(C-8"), 16.3 (C-9"), 101.0, 101.1 (2X OCH,0). LA 3%
TR SRR E — B, MO EAR S 3 B
HFFNEE-5.

WEw 4: AR REA; TH-NMR (400 MHz,
CDCl3) 6: 6.59 (2H, brs, H-2, 2), 6.72 (2H, d, J = 8.0
Hz, H-5, 5"), 6.63 (2H, dd, J = 1.9, 8.0 Hz, H-6, 6'),
2.64 (2H, dd, J = 6.0, 13.6 Hz, H-7a, 7'a), 2.78 (2H,
dd, J = 8.8, 13.2 Hz, H-7b, 7'b), 1.73 (2H, m, H-8, 8"),
3.53 (2H, dd, J = 4.4, 11.6 Hz, H-9a, 9'a), 3.80 (2H, d,
J = 10.4 Hz, H-9b, 9'b), 5.92 (4H, 2X OCH0);
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3C-NMR (100 MHz, CDCls) 6: 134.6 (C-1, 1"), 108.4
(C-2, 2'), 147.9 (C-3, 3"), 146.0 (C-4, 4'), 109.6 (C-5,
5", 122.1 (C-6, 6"), 36.2 (C-7, 7'), 44.6 (C-8, 8'), 60.7
(C-9, 9", 101.1 (2XOCH20). LA L3 e 5 ~Ciik
il — A, MR AEY) 4 8 9,9- TR AR
fEZ-5.

&Y 5: A AREAMA: [a]d -20 (¢ 0.3,
CHCls); H-NMR (400 MHz, CDCls) §: 6.70 (1H, d,
J = 1.2 Hz, H-2), 6.62 (1H, d, J = 4.0 Hz, H-2'), 6.85
(2H, d, J = 7.6 Hz, H-5, 5'), 6.64 (2H, d, J = 8.4 Hz,
H-6, 6'), 2.96 (1H, d, J = 13.6 Hz, H-7a), 3.10 (1H, d,
J = 13.6 Hz, H-7h), 2.53 (1H, m, H-8"), 4.04 (3H, m,
H-7', H,-9"), 3.85 (3H, s, OMe), 3.86 (3H, s, OMe),
5.56, 551 (2H, s, Ph-OH); 3C-NMR (100 MHz,
CDCls) 6: 126.2 (C-1), 112.9 (C-2), 146.9 (C-3), 145.4
(C-4), 114.6 (C-5), 123.5 (C-6), 42.5 (C-7), 76.7
(C-8), 178.5 (C-9), 130.5 (C-1'), 111.7 (C-2), 146.9
(C-3"), 144.6 (C-4"), 114.8 (C-5'), 121.8 (C-6'), 31.9
(C-7), 44.2 (C-8"), 70.3 (C-9"), 56.1, 56.2 (2X OMe).
A b 3 R B0 5 S kROl — 20, s e G 5
N ()-8-FH-a- xR

e 6: NEEARRE A [o]y 40 (c 0.3,
CHCls), H-NMR (400 MHz, CDCls) ¢: 6.44 (1H, s,
H-4), 2.46 (1H, dd, J = 2.0, 13.0 Hz, H-6a), 2.56 (1H,
dd, J = 6.8, 13.0 Hz, H-6f), 1.88 (1H, m, H-7), 1.80
(1H, m, H-8), 2.13 (1H, dd, J = 9.0, 13.6 Hz, H-90),
2.05 (1H, brd, J = 13.6 Hz, H-9B), 6.40 (1H, s, H-11),
0.97 (3H, d, J = 6.8 Hz, H-17), 0.72 (3H, d, J = 6.8
Hz, H-18), 3.62 (3H, s, OCHs), 3.87 (3H, s, OCHy),
3.89 (3H, s, OCH3), 5.93 (2H, s, OCH,0); 3C-NMR
(100 MHz, CDCls) §: 146.1 (C-1), 133.3 (C-2), 151.1
(C-3), 108.6 (C-4), 1359 (C-5), 38.9 (C-6), 33.7
(C-7), 41.2 (C-8), 35.5 (C-9), 137.9 (C-10), 101.9
(C-11), 148.7 (C-12), 132.4 (C-13), 137.0 (C-14),
116.9 (C-15), 114.1 (C-16), 21.8 (C-17), 12.6 (C-18),
56.1, 60.9, 61.1 (3XOMe), 101.1 (OCH,0). LA FJ¥
TR S SRR IE B0, WMt A e N (-
LAKE ML,

WEP 7. FEKAREAE; *H-NMR (400 MHz,
CDCls) d: 6.54 (1H, s, H-4), 2.45 (1H, dd, J = 1.6,
13.6 Hz, H-6a), 2.58 (1H, dd, J = 7.6, 14.0 Hz, H-6p),
1.89 (1H, m, H-7), 1.79 (1H, m, H-8), 2.33 (1H, dd,
J = 9.6, 13.2 Hz, H-90), 2.05 (1H, brd, J = 13.2 Hz,

H-9B), 6.48 (1H, s, H-11), 1.00 (3H, d, J = 7.2 Hz,
H-17), 0.74 (3H, d, J = 7.2 Hz, H-18), 3.54 (3H, s,
OCHg), 3.82 (3H, s, OCH3), 3.88 (3H, s, OCH3), 3.89
(3H, s, OCH3), 5.96 (2H, d, J = 1.6 Hz, OCH0);
BC-NMR (100 MHz, CDCls) §: 148.9 (C-1), 134.4
(C-2), 151.8 (C-3), 110.9 (C-4), 124.1 (C-5), 39.4
(C-6), 33.8 (C-7), 41.0 (C-8), 35.8 (C-9), 121.6
(C-10), 103.2 (C-11), 147.9 (C-12), 132.4 (C-13),
141.4 (C-14), 134.4 (C-15), 135.1 (C-16), 21.8 (C-17),
13.1 (C-18), 56.2, 59.9, 60.8, 61.3 (4 X OMe), 101.0
(OCH20). DA byl 45 5 S kAR — £ 0S), i
EWE T NIRRT LK

a1 8: EEOMARFE{E; H-NMR (400 MHz,
CDCl3) 4:1.82 (2H, m, H-7, 8), 2.53 (2H, m, H-6q,
9a), 2.05 (2H, m, H-6B, 9B), 6.49 (2H, s, H-4, 11),
1.01 (3H, d, J = 7.2 Hz, H-17), 0.74 (3H, d, J = 6.8
Hz, H-18); 13C-NMR (100 MHz, CDCls) &: 142.1
(C-1, 14), 133.8 (C-2, 13), 147.8 (C-3, 12), 105.9
(C-4, 11), 121.2 (C-5, 10), 38.4 (C-6, 9), 40.1 (C-7, 8),
131.7 (C-15, 16), 21.2 (C-17), 12.5 (C-18), 59.9 (2X
OCHy3), 100.9 (2 X OCH,0). LA ik itk ¥k 5 ki
30, M EMEY) 8 NHMRTNE.

AW 9: R Ry AR 445 'H-NMR (400 MHz,
CDCls) d: 6.76 (1H, s, H-4), 6.40 (1H, s, H-11), 0.72
(3H, d, J = 6.8 Hz, H-17), 0.97 (3H, d, J = 6.8 Hz,
H-18), 3.54 (3H, s, OCHs), 3.56 (3H, s, OCHs3), 3.80
(3H, s, OCH3), 3.83 (3H, s, OCHs); *C-NMR (100
MHz, CDCls) J: 150.7 (C-1), 141.2 (C-2), 150.1
(C-3), 111.9 (C-4), 136.4 (C-5), 40.1 (C-6), 35.1
(C-7), 42.9 (C-8), 35.9 (C-9), 135.2 (C-10), 108.0
(C-11), 152.1 (C-12), 139.5 (C-13), 152.4 (C-14),
118.9 (C-15), 122.0 (C-16), 22.3 (C-17), 12.9 (C-18),
56.1, 60.3, 61.2, 61.4 (4 X OMe). LA FJERHE 5
MR TE — 1, MU A 9 IR J.

&) 10: TEERREE CEO-FEE3 - 1.
[a]? +40 (c 0.3, CHCIs). H-NMR (400 MHz, CDCls)
5. 6.57 (1H, s, H-4), 6.37 (1H, s, H-11), 0.76 (3H, d,
J=7.0 Hz, H-17), 1.01 (3H, d, J = 7.0 Hz, H-18), 3.64
(3H, s, OCH3), 3.87 (3H, s, OCHs), 3.88 (3H, s,
OCHg), 3.89 (3H, s, OCH3), 3.91 (3H, s, OCH3), 5.73
(1H, s, Ph-OH); 3C-NMR (100 MHz, CDCl3) §: 151.7
(C-1), 140.2 (C-2), 151.6 (C-3), 110.9 (C-4), 134.4
(C-5), 39.1 (C-6), 33.9 (C-7), 40.9 (C-8), 35.3 (C-9),
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140.2 (C-10), 110.0 (C-11), 150.1 (C-12), 137.5
(C-13), 148.8 (C-14), 120.9 (C-15), 123.2 (C-16), 21.7
(C-17), 12.9 (C-18), 60.6, 60.1, 61.2, 56.1, 61.0 (5%
OMe). LA it 5 SckiE — 500, #s e b
HEW 10N (H)-KKE ks

&Y 11: RE O ARFE A H-NMR (400
MHz, CDCls) d: 6.54 (1H, s, H-4), 6.53 (1H, s, H-11),
0.75 (3H, d, J = 6.8 Hz, H-17), 1.01 (3H, d, J = 6.8
Hz, H-18), 3.58 (3H, s, OCHs), 3.59 (3H, s, OCHj),
3.87 (3H, s, OCH3), 3.88 (3H, s, OCH3), 3.89 (3H, s,
OCHg), 3.90 (3H, s, OCHg3); 8C-NMR (100 MHz,
CDCl3) d: 153.1 (C-1), 140.4 (C-2), 147.7 (C-3), 107.4
(C-4), 134.2 (C-5), 39.4 (C-6), 35.9 (C-7), 41.0 (C-8),
34.0 (C-9), 134.0 (C-10), 108.2 (C-11), 151.9 (C-12),
139.4 (C-13), 146.6 (C-14), 123.6 (C-15), 122.1
(C-16), 22.1 (C-17), 12.9 (C-18), 56.0, 56.1, 56.2,
60.8, 60.8, 61.2 (6 XOMe). LA i it¥E 5 ki
O, WA LLNTRTH R

&Y 12: I ERREA; H-NMR (400
MHz, CDCls) 8: 6.55 (1H, s, H-4), 6.48 (1H, s, H-11),
0.74 (3H, d, J = 7.2 Hz, H-17), 0.98 (3H, d, J = 7.2
Hz, H-18), 3.54 (3H, s, OCHs), 3.81 (3H, s, OCHy),
3.88 (3H, s, OCHs), 3.89 (3H, s, OCHa), 5.94 (2H, d,
J=0.8 Hz, OCH20); 3C-NMR (100 MHz, CDCl3) §:
151.3 (C-1), 139.6 (C-2), 152.7 (C-3), 107.4 (C-4),
139.2 (C-5), 35.4 (C-6), 40.9 (C-7), 34.0 (C-8), 38.7
(C-9), 132.3 (C-10), 105.7 (C-11), 147.9 (C-12), 134.8
(C-13), 141.2 (C-14), 122.3 (C-15), 122.5 (C-16), 12.3
(C-17), 21.9 (C-18), 55.8, 59.6, 60.5, 60.8 (4 X OMe),
100.8 (OCH0). LA Ik Fidi 5 ScmkfieiE — 30,
MO EA S 12 N TR TR

&Y 13: AR AR A; 'H-NMR (400 MHz,
CDCl) 6: 6.44 (1H, s, H-4), 2.58 (1H, dd, J = 7.4,
13.2 Hz, H-6a), 2.48 (1H, d, J = 13.2 Hz, H-6p), 1.89
(1H, m, H-7), 1.79 (1H, m, H-8), 2.03 (1H, d, J = 13.6
Hz, H-90), 2.30 (1H, dd, J = 10.0, 13.6 Hz, H-9p),
6.41 (1H, s, H-11), 0.76 (3H, d, J = 6.8 Hz, H-17),
1.00 (3H, d, J = 6.8 Hz, H-18), 3.88 (3H, s, OCH3),
3.92 (3H, s, OCH3), 3.93 (3H, s, OCH3), 3.95 (3H, s,
OCHa): 13C-NMR (100 MHz, CDCls) §:151.2 (C-1),
150.0 (C-2), 145.9 (C-3), 108.8 (C-4), 135.5 (C-5),
41.1 (C-6), 39.2 (C-7), 35.8 (C-8), 33.6 (C-9), 133.1
(C-10), 104.4 (C-11), 139.8 (C-12), 138.7 (C-13),

146.3 (C-14), 114.6 (C-15), 115.1 (C-16), 12.3 (C-17),
21.7 (C-18), 55.6 (2>X OCHs3), 61.1 (2XOCHa). LA L
PSR 5 SR RoE — 08, WS E AT 13 N
rubrisandrin B,

EY 14: FE O ARME A H-NMR (400
MHz, CDCls) &: 6.54 (1H, s, H-4), 6.44 (1H, s, H-11),
0.75 (3H, d, J = 7.2 Hz, H-17), 1.01 (3H, d, J=7.2
Hz, H-18), 3.55 (3H, s, OCH3), 3.88 (3H, s, OCHa),
3.89 (3H, s, OCHg), 5.73 (1H, s, Ph-OH), 5.69 (1H, s,
Ph-OH), 5.59 (1H, s, Ph-OH); *C-NMR (100 MHz,
CDCls) §: 151.7 (C-1), 140.6 (C-2), 150.3 (C-3), 112.4
(C-4), 135.2 (C-5), 39.4 (C-6), 34.2 (C-7), 41.6 (C-8),
35.7 (C-9), 134.7 (C-10), 106.7 (C-11), 148.8 (C-12),
139.8 (C-13), 1465 (C-14), 119.3 (C-15), 1215
(C-16), 12.9 (C-17), 21.9 (C-18), 60.1, 60.5, 60.6 (3 X
OMe). L b il fidls 5 SOk diiE — 309, #es e fl
&%) 14 4 marlignans A.

& 15: IO KRR A H-NMR (400
MHz, CDCls) 6: 6.56 (1H, s, H-4), 6.34 (1H, s, H-11),
0.74 (3H, d, J = 6.8 Hz, H-17), 0.99 (3H, d, J = 6.8
Hz, H-18), 3.79 (3H, s, OCH3), 3.86 (3H, s, OCHa),
3.88 (3H, s, OCHs), 3.89 (3H, s, OCHs3), 5.56 (1H, s,
Ph-OH), 5.66 (1H, s, Ph-OH): 3C-NMR (100 MHz,
CDCls) §: 150.4 (C-1), 137.8 (C-2), 147.7 (C-3), 113.6
(C-4), 135.4 (C-5), 38.9 (C-6), 33.9 (C-7), 41.0 (C-8),
35.7 (C-9), 139.7 (C-10), 104.0 (C-11), 151.8 (C-12),
133.6 (C-13), 146.5 (C-14), 1159 (C-15), 121.5
(C-16), 12.6 (C-17), 21.9 (C-18), 55.6, 60.5, 60.8, 61.1
(4XOMe)o LA Hdls 5 ki iE — 308, #hss
EALAEY) 15 4 rubrisandrin A,

WEY) 16: ik KR A; *H-NMR (400
MHz, CDCls) d: 6.52 (1H, s, H-4), 4.45 (1H, brs,
H-9a), 6.47 (1H, s, H-11), 0.85 (3H, d, J = 6.8 Hz,
H-17), 0.98 (3H, d, J = 6.8 Hz, H-18), 3.63 (3H, s,
OCHys), 3.85 (3H, s, OCHs), 3.89 (3H, s, OCH3), 3.91
(3H, s, OCH3): *C-NMR (100 MHz, CDCls) 6: 147.3
(C-1), 133.4 (C-2), 151.0 (C-3), 107.3 (C-4), 133.8
(C-5), 38.9 (C-6), 35.0 (C-7), 43.4 (C-8), 83.7 (C-9),
138.9 (C-10), 102.8 (C-11), 148.3 (C-12), 135.7
(C-13), 141.0 (C-14), 117.9 (C-15), 115.2 (C-16), 19.5
(C-17), 15.4 (C-18), 55.9, 59.9, 60.8, 60.9 (4 X OMe).
DL b9 v 0t 5 S0k ol — 2029, MUS EEY) 16
NIRF R T 4%
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&Y 17 TOERRGEE (E05-FEE 3 1 D;
IH-NMR (400 MHz, CDCl3) &: 6.91 (1H, s, H-4),
1.91~2.11 (2H, m, H-7, 8), 2.65 (1H, d, J = 4.4 Hz,
H-8), 4.52 (1H, s, H-9p), 6.51 (1H, s, H-11), 1.04 (3H,
d, J = 7.2 Hz, H-17), 0.72 (3H, d, J = 7.2 Hz, H-18),
3.62 (3H, s, OCHg), 3.84 (3H, s, OCHs), 3.87 (3H, s,
OCHs), 3.89 (3H, s, OCHs), 5.99 (2H, d, J = 2.4 Hz,
OCH,0): $3C-NMR (100 MHz, CDCls) : 147.1 (C-1),
133.5 (C-2), 151.1 (C-3), 107.2 (C-4), 134.0 (C-5),
39.0 (C-6), 34.7 (C-7), 43.0 (C-8), 81.9 (C-9), 139.0
(C-10), 102.5 (C-11), 148.6 (C-12), 1355 (C-13),
141.1 (C-14), 118.1 (C-15), 114.9 (C-16), 19.5 (C-17),
15.1 (C-18), 55.8, 59.8, 60.8, 61.1 (4 X OMe). LA b3
WA S SRR IE — S, MU E A 17 AR
LKFE O,

&) 18: R EIHRY); *H-NMR (400 MHz,
CDCls) 6:7.48 (1H, d, J = 2.0 Hz, H-2), 7.59 (1H, dd,
J=1.6, 84 Hz, H-6), 6.91 (1H, d, J = 7.6 Hz, H-8),
2.24 (3H, s, H-9), 6.92 (1H, d, J = 2.8 Hz, H-2'), 6.79
(1H, d, J = 7.6 Hz, H-5"), 6.92 (1H, dd, J = 2.6, 7.6
Hz, H-6"), 5.92(1H, d, J = 10.0 Hz, H-7), 3.20 (1H,
dg, J = 10.0, 7.2 Hz, H-8"), 0.98 (1H, d, J = 7.2 Hz,
H-9"), 3.91 (3H, s, OCHs), 5.95 (2H, s, OCH,0);
BC-NMR (100 MHz, CDCl3) §: 122.3 (C-1), 112.1
(C-2), 148.2 (C-3), 150.5 (C-4), 108.5 (C-5), 124.3
(C-6), 165.3 (C-7), 209.7 (C-8), 29.0 (C-9), 1324
(C-1"), 107.6 (C-2)), 147.9 (C-3), 146.5 (C-4'), 108.5
(C-5"), 121.6 (C-6'), 78.2 (C-7'), 52.6 (C-8'), 13.4 (C-9"),
56.4 (OCHj3), 101.5 (OCH,0). DL FJit¥dE 5 kil
E—EP, WA 18 2 marphenol Ao

&4 19: L EHIRY); TH-NMR (400 MHz,
CDCls) 6:7.46 (1H, d, J = 1.8 Hz, H-2), 7.62 (1H, dd,
J =18, 8.2 Hz, H-6), 6.86(1H, d, J = 8.4 Hz, H-8),
2.21 (3H, s, H-9), 6.90 (1H, d, J = 1.6 Hz, H-2'), 6.80
(1H, d, J = 8.4 Hz, H-5"), 6.92 (1H, dd, J = 2.0, 8.2
Hz, H-6"), 5.89 (1H, d, J = 12.2 Hz, H-7"), 3.21 (1H,
dg, J = 10.6, 7.2 Hz, H-8"), 0.99 (1H, d, J = 7.2 Hz,
H-9"), 3.84 (3H, s, OCHs), 3.86 (3H, s, OCHg), 5.93
(2H, s, OCH.0); BBC-NMR (100 MHz, CDCl3) 6:
122.3 (C-1), 112.2 (C-2), 148.2 (C-3), 152.1(C-4),
109.9 (C-5), 123.2 (C-6), 164.8 (C-7), 209.4 (C-8),
28.7 (C-9), 131.8 (C-1'), 106.9 (C-2'), 147.7 (C-3"),
147.5 (C-4"), 108.0 (C-5"), 121.1 (C-6'), 77.8 (C-7"),

52.2 (C-8"), 13.8 (C-9"), 56.1, 55.9 (2X OCHj3), 101.0
(OCH0). LA byt il %4 5 Skl — e, i
E WS 19 N (7R,89)-3,4-dimethoxy-3',4'-
methylenedioxy-7,8-seco-7,7'-epoxylignan-7,8-dione,
&) 20: B EHPIRY): *H-NMR (400 MHz,
CDCls) 6:7.40 (1H, d, J = 1.8 Hz, H-2), 7.60 (1H, dd,
J = 1.8, 84 Hz, H-6), 6.85 (1H, d, J = 8.4 Hz, H-8),
2.24 (3H, s, H-9), 6.91 (1H, d, J = 2.0 Hz, H-2"), 7.00
(1H, d, J = 8.4 Hz, H-5"), 6.85 (1H, dd, J = 2.0, 8.4
Hz, H-6"), 5.96 (1H, d, J = 11.6 Hz, H-7"), 3.23(1H,
dg, J = 10.4, 6.8 Hz, H-8'), 0.97 (1H, d, J = 7.2 Hz,
H-9"), 3.86 (3H, s, OCHs), 3.88 (3H, s, OCHs), 6.02
(2H, s, OCH20); 3C-NMR (100 MHz, CDCls) &
124.3 (C-1), 109.5 (C-2), 148.0 (C-3), 152.1(C-4),
108.3 (C-5), 125.5 (C-6), 164.8 (C-7), 209.9 (C-8),
28.7 (C-9), 130.8 (C-1"), 110.9 (C-2"), 149.3 (C-3"),
149.5 (C-4"), 111.0 (C-5'), 120.1 (C-6'), 78.2 (C-7"),
52.2 (C-8"), 13.8 (C-9"), 56.1, 56.0 (2X OCH3), 101.7
(OCH0). DA L il #5455 Sk — 52, i
EAL &Y 20 N (7'R,8'S)-3,4-methylenedioxy-3’,4'-
dimethoxy-7,8-seco-7,7'-epoxylignan-7,8-dione.
& 21 HE EHRY: *H-NMR (400 MHz,
CDCl3) 6:6.89 (1H, d, J = 6.8 Hz, H-2), 6.75 (1H, d,
J = 6.8 Hz, H-5), 6.92 (1H, dd, J =1.8, 6.8 Hz, H-6),
5.94 (1H, d, J = 10.0 Hz, H-7), 3.22 (1H, m, H-8),
2.24 (3H, s, H-9), 7.38 (1H, d, J = 7.2 Hz, H-2'), 6.79
(1H, d, J = 7.2 Hz, H-5'), 7.59 (1H, dd, J = 2.0, 7.2
Hz, H-6"), 5.97 (2H, d, J = 1.8 Hz, OCH0), 6.02 (2H,
s, OCH;0); *C-NMR (100 MHz, CDCls) &: 131.6
(C-1), 106.9 (C-2), 147.4 (C-3), 147.3 (C-4), 107.9
(C-5), 121.7 (C-6), 77.6 (C-7), 208.9 (C-8), 285
(C-9), 132.0 (C-1"), 109.9 (C-2"), 152.7 (C-3"), 147.7
(C-4), 107.3 (C-5'), 125.3 (C-6'), 164.2 (C-7"),
101.1, 101.2 (2 X OCH,0). LA F kit #r 4 5 Sk
B4, A 21 4 machilolin A
&Y 22: FIEMARY); TH-NMR (400 MHz,
CDCls) §:7.41 (1H, d, J = 1.6 Hz, H-2), 6.83 (1H, d,
J = 8.0 Hz, H-5), 7.62 (1H, dd, J = 1.6, 6.8 Hz, H-6),
5.80 (1H, d, J = 10.0 Hz, H-7), 3.20 (1H, m, H-8),
2.24 (3H, s, H-9), 6.62 (2H, s, H-2', 6), 3.82 (3H, s,
OCHjs), 3.86 (6H, s, OCH3), 6.03 (2H, s, OCH;0);
BC-NMR (100 MHz, CDCl3) §: 126.5 (C-1), 109.5
(C-2), 152.0 (C-3), 148.1(C-4), 108.3 (C-5), 125.7
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(C-6), 164.8 (C-7), 209.5 (C-8), 29.4 (C-9), 133.8
(C-1"), 103.6 (C-2'), 152.3 (C-3"), 137.5 (C-4'), 149.5
(C-5"), 109.5 (C-6'), 78.4 (C-7'), 52.2 (C-8"), 13.8
(C-9"), 56.1, 60.2 (2XOCHs), 102.7 (OCH:0) VL I
WSRO 5 SRR — 2P, WS e AT 22
marphenol B,

&) 23: FEOMPIRY): H-NMR (400 MHz,
CDCl3) 6:6.91 (1H, d, J = 6.8 Hz, H-2), 6.74 (1H, d,
J = 6.8 Hz, H-5), 6.93 (1H, dd, J =1.8, 6.8 Hz, H-6),
5.95 (1H, d, J = 10.0 Hz, H-7), 3.22 (1H, m, H-8),
2.24 (3H, s, H-9), 7.40 (1H, d, J = 7.2 Hz, H-2"), 6.77
(1H, d, J = 7.2 Hz, H-5"), 7.61 (1H, dd, J = 2.0, 7.2
Hz, H-6'), 3.85 (3H, s, OCHs), 3.87 (3H, s, OCHy),
3.89 (3H, s, OCHs), 3.90 (3H, s, OCH3); 3C-NMR
(100 MHz, CDCl3) 6: 131.3 (C-1), 107.2 (C-2), 147.2
(C-3), 147.1 (C-4), 107.9 (C-5), 121.9 (C-6), 77.8
(C-7), 209.1 (C-8), 28.5 (CH3-9), 132.1 (C-1"), 110.0
(C-2"), 152.5 (C-3'), 147.6 (C-4"), 106.9 (C-5'), 125.5
(C-6"), 164.4 (C-7'), 55.9, 559, 56.0, 56.0 (4 X
OCHs). VA kil 5 Ck s — 5, e
th &%) 23 & 3',4-dimethoxy-benzoicacid-(3",4"-
dimethoxyphenyl)-3-oxobutylester.

4 MENFEHEFERR

KA ABTS* H HHIEIERR IS ML AR, L
Y28 C NBAMEXTHR, FREIF AN AR ST
TRRE T A EW) 2~4.13 FigeA: 2% C 43K 10.0-
5.0. 1.0, 0.5. 0.1. 0.01 mmol/L fJ¥&#, W€ ABTS*
H ARG, 45 R EIR 1Cso [H 25N 23.04 165,
10.8. 16.0 pumol/L, FIALAW) 2~4 F113 B
Pt EiE e, Hrb B 4 PTE S EAE, $2
BT IELEAE R C (1Csp=7.4 pmol/L).

5 itig

AR SIS E IR A TR R 70% 04 B 7K 52
IR E%E T 23 MARIERBZMNAY; H, i
G 1 NUERRERARER, hEa 2~4 =35
FTIERARNER, WA S5 MR T NEEEANE
K, WEY 6~17 NIRMEmBATER; thEW
18~23 74 7,8-seco-Kflf & . L&Y 6. 7. 18~20,
22 NE IR 515 2], & 1~5. 16,
17 AE RN TR T B oS58 a2,
3. 4 A1 13 B —Empiaimtt, Hdiba9 4
IPTAATE T, HE AP R . A 5T ot —
IR A TR TR R 2R R e it 1 AT 521

Gk Sam A

HBAR FAAEEFATELEA HEFR
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