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Flavonoids from Sauropus quadrangularis and their anti-oxidant activities
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Pharmaceutical Science, Nanning 530022, China

Abstract: Objective To study the flavonoids from Sauropus quadrangularis and their antioxidant activities. Methods The
constituents were isolated from 95% ethanol extract of the aerial part of S. quadrangularis and purified by silica gels column
chromatography, Sephadex LH-20 column chromatography, high pressure preparative HPLC and recrystallization method. Their
structures were identified based on NMR, MS and other spectroscopic techniques. Their antioxidant activities were evaluated by
scavenging capacity on DPPH. Results A total of 23 flavonoids were isolated from S. quadrangularis and identified as kaempferol
(1), quercetin (2), (+)-catechin (3), epicatechin (4), kaempferol-3-O-f-D-xylopyranoside (5), kaempferol-3-O-(6"-O-acetyl)-B-D-
glucopyranoside (6), corbulainlb (7), kaempferol-3-O-a-L-rhamnoside (8), quercetin-3-(2"-B-D-glucosyl)-a-L-rhamnoside (9),
quercetin-3-O-(2"-O-acetyl)-a-L-rhamnoside (10), quercetin-3-O- (3"-O-acetyl)-a-L-rhamnoside (11), kaempferol-3-O-(5"-O-acetyl)-
a-arabinofuranoside (12), quercetin-3-O-(5"-O-acetyl)-a-arabinofuranoside (13), quercetin-3-O-a-arabinofuranoside (14),
kaempferol-3-O-a-L-arabinofuranoside (15), quercetin-3-O-B-D-xylpyranoside (16), quercetin-3-O-o-L-rhamnoside (17), 8-(2-
pyrrolidinone-5-yl)-(—)-epicatechin (18), kaempferol-3-O-rutinoside (19), rutin (20), kaempferol-3-O-B-D-glucopyranoside (21),
garcimangosone D (22), quercetin-3-O-p-D-glucoside (23). Compounds 10—11, 13, 17 had the stronger DPPH scavenging abilities

and the clearance rate exceeded 75%. Conclusion All compounds are isolated from S. guadrangularis for the first time. Compounds
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10—11, 13, 17 possess good antioxidant activities.

Key words: Sauropus quadrangularis (Willd.) Miill. Arg.; flavonoids; antioxidant activity; quercetin-3-O-(2"-O-acetyl)-a-L-rhamnoside;

quercetin-3-0-(5"-0-acetyl)-a-arabinofuranoside; quercetin-3-0O-a-L-rhamnoside
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1. #i & (quercetin, 2). JLZZE [(+)-catechin,
3]s KJLAE (epicatechin, 4). 1ZE;-3-0-p-D-K
PEHF (kaempferol-3-O-B-D-xylopyranoside, 5)+ 11123
1} -3-0-(6"-0- £, Tt 5% )-B-D- i % B # [kaempferol-3-
0-(6"-0O-acetyl)-B-D-glucopyranoside, 6] corbulain Ib
(T W ZEM-3-0-0-L-FRZFFEH (kaempferol-3-O-a-
L-rhamnoside, 8. #} } 25-3-(2"-B-D-% %) i %5 )-a-L-
. & M [quercetin-3-(2"-B-D-glucosyl)-o-L-
rhamnoside, 9]+ #it [ X-3-0-(2"-0- £ 3 )-a-L- R 2=
B 7 [quercetin-3-O-(2"-0O-acetyl)-a-L-rhamnoside ,
101+ #it B2 &K -3-0-(3"-0- £ Wt 3 )-a-L- &R 2= B #F
[quercetin-3-O-(3"-O-acetyl)-a-L-rhamnoside, 11]- 11|
2 By -3-0-(5"-0- £ Bt % )-o- WK g B 457 AH 8 F
[kaempferol-3-O-(5"-O-acetyl)-a-arabinofuranoside ,
12]+ Mt &R -3-0-(5"-O- T 55 )-ou- W PR ] v AP b EF
[quercetin-3-O-(5"-0O-acetyl)-a-arabinofuranoside
13]. #it B F-3-0-0-FRR B[ R A BE T (quercetin-3-O-
a-arabinofuranoside, 14)+ Ll 4% 1)-3-O-o-L-Mk Eg Fi 47
{H#EF (kaempferol-3-O-o-L-arabinofuranoside, 15)+
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#H)-(-)- £ JL XK £ [8-(2-pyrrolidinone-5-yl)-(-)-
epicatechin, 18] L ZE1)-3-0-2= FhE H (kaempferol-
3-O-rutinoside, 19)+ j71" (rutin, 20D, LlZ%MH;-3-
O-B-D- 7 %j # # ( kaempferol-3-O-B-D-gluco-
pyranoside, 21). ZF# il D (garcimangosone D,
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BIKIERSE, WRIRAAMES. BEER B T i
R, REBUOIRE W 45 43 A5 B A BE AL (11 gD
BERR CEEHR AL (146 g) AIIE T EERRAL (300 g). FiE
IR R S Rk A % , 0 Bk -TR R LR (100
1~0: 1000 BEEEVENL, W4 TLC filE6 3,
HAFR] 59 Mgy (Fr. 1~59).,

Fr.47 (2.3269g) &l GRS, A
THEE-BERR 208 (10 2 1~0: 1) BREBEM, 33 16
AN (Fr.47-1~47-16); HA Fr.47-6 (45.8 mg)
M Fr. 47-7 (109 mg) FATERA A4t [ =& H
Fe-HEE (101D, FE], 730433 1 AR5 (Fr. 47-
6-1) F1 4 NfR4r (Fr. 47-7-1~47-7-4). Fr. 47-6-1
(20 mg) Al Fr. 47-7-1 (55 mg) E455, 7055
&1 (5.9mg) F12 (38.0mg).

Fr.49 (3.3714g) &R GRS, A
THEE-BERR 208 (8 1 1~0 1 1) BREEVRME, L4585 19
AN (Fr. 49-1~49-19); Fr. 49-11 (365 mg) -« Fr.49-
13 (364 mg) Al Fr. 49-19 (203 mg) #EATHERA:
A, AR E] 7 AN (Fr.49-11-1~49-11-7)
5 NSy (Fr. 49-13-1~49-13-5) Al 6 M4 (Fr.
49-19-1~49-19-6); HH1, Fr. 49-11-6 (115 mg).
Fr. 49-13-4 (118 mg) AT iy He il %% W AH (il 4k,
[FHEE-7K (30 70D, AARFLE 3.0 mL/min], 755
FMb &Y 3 (4.7mg, tR=26.813min). 4 (14.4 mg,
rR=27.780 min), Fr. 49-19-4 (20 mg) AT EH
A Al [FEE-ZK (40 160D, AR 3.0
mL/min], SEMLAEY S (2.7mg, ®r=30.473 min).

Fr. 50 (8.286 1 g) & fkfAEtanlh, LU k-
BEER .18 (8 1 1~0 1 1) BEEBEM, 193] 17 MRt
43y (Fr.50-1~50-17); Fr.50-9 (225mg). Fr.50-10
(286 mg). Fr. 50-13 (1646 mg) A Fr. 50-14 (849
mg) BATERAREAith, A RIRE 3 MRS (Fr.
50-9-1~50-9-3). 6 Mii7 (Fr. 50-10-1~50-10-6)
9 Mgy (Fr. 50-13-1~50-13-9) 1 4 Mgy (Fr.
50-14-1~50-14-4); Hr Fr. 50-9-1 (17 mg) & &
Hil & A i ai Al [FHEE-/K (50 @500, A&
3.0 mL/min], B3LAEY 6 (2.2 mg, ®:=233.303
min); Fr.50-10-4 (54mg) % & [k il 4 A (i 4t
b [HEE-/K (35 65), AR 3.0mL/min], 1§
FbEY 7 (4.5 mg, rR=15.299 min); Fr. 50-13-7
(36 mg) 2w Rl # A (il alidy, [FRBE-7K (40 -
60), AFURE 3.0 mL/min], 38L& 8 (1.1 mg,
rR=34.262 min); Fr. 50-14-4 (36 mg) & EH4%

VORH (03t Al A [ - /K (40 © 60D, 1RFRTE 3.0
mL/min], f3ELEY 9 (2.7mg, =22.867 min).,

Fr.51 (6.6592g) itk /RAE i, DA hmE-1s
BRIl (60 1~0 1 1) BREESEML, L83 17 MAs
(Fr.51-1~51-17); HH Fr. 51-16 (702 mg) AT 5
FAgaith, /535 MR (Fr.51-16-1~51-16-
5); Fr.51-16-1 (32mg) 2 b il £ rH it 4l Ak
[HE-7K (45 1 55), fRFRLE 3.0mL/min], 7321k
A 10 (23 mg, R=50.958 min) 111 (3.1 mg,
rr=37.632 min)-

Fr. 53 (8.0559 g) ZidRERAE (L, LUA -
MR MR (40 1~0 0 D BREEDEML, L83 13 Mo
(Fr. 53-1~53-13); 4GJE% Fr. 53-5 (203 mg). Fr.
53-8 (1442 mg). Fr.53-9 (1308 mg)-. Fr. 53-10 (694
mg) LRI ik aiAk, 737152 3 M4 (Fr. 53-
5-1~53-5-3). 7 N4 (Fr.53-8-1~53-8-7). 6 1
WA (Fr. 53-9-1~53-9-6) 13 Mjiis> (Fr. 53-10-
1~53-10-3); Hr Fr. 53-5-1 (30 mg) 4 &%
VR Ot Al A [ - K (45 1 55), RFRE 2.5
mL/min], BELEY) 12 (1.4 mg, rR=>51.818 min).
Fr. 53-5-3 (27 mg) Fl Fr. 53-8-7 (99 mg) £ H 45 4,
AR AEY 13 (Tmg) K 14 (80mg). Fr.53-
9-3 (106 mg) % Fr.53-10-2 (42mg) £ i[5l %
AL [FFEE-K (40 @ 60), EFURE 3.0
mL/min], Al EMLEY 15 (4 mg, rR=42.588
min). 16 (4 mg, ®=22.869 min) F1 17 (6.3 mg,
rr=31.448 min)-

Fr.54 (7.507 6 g) ZidrER AR, i k-KE
B CME (40 1~0: 1) BREBEML, L4537 Mo
(Fr. 54-1~54-7); H: Fr. 54-6 (821 mg) & EtIKH:
tapkaifh, 19302 M (Fr. 54-6-1~54-6-2); Fr.
54-6-1 (33 mg) 2/ Ll & WAH i aifl [HEE-/K
(37 1 63), /KRS 3.0 mL/min], S3MLEY) 18
(3.3mg, ®=18.128 min); Fr.54-7 (801 mg) Lkt
At alifh, 193] 5 AN (Fr. 54-7-1~54-7-5);
Fr. 54-7-2 (63 mg) £ Ll & fAH Gk aifh, [H lg-
/K (40 : 60D, AR 3mL/min], 521LE54 19
(2.8 mg, rR=21.445min). Fr.54-7-3 (20mg) &7
JEGI AR B 4l fh, [FREE-/K (30 1 700, HAFRIRE
3.0 mL/min], S#1b&4 20 (3.1 mg, ®rR=22.135
min).

Fr.56 (4.9219g) ZitrERAE R, DU Imie-H
FR e (40 1~0: 1) BREEBEM, FL153]9 Mo
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(Fr.56-1~56-9); Fr.56-9 (599 mg) £kt (it
aifk, 1533 MR (Fr. 56-9-1~56-9-3); Fr. 56-
9-2 (14 mg) £ Rl & WAH i 4t [ EE-7K
(53 1 47), AFAE 3.0 mL/min], BIMLEY 21
(2.8 mg, ®=12.936 min).

Fr. 57 (1.8685g) ZidrERAE i, LAAT ik-
BEIR SR (30 1~0 0 1) BAEEBEm, 193] 10 Mt
4> (Fr.57-1~57-10); Fr.57-7 (196 mg) BEATHER
HEEgAith, 53 4 MRS (Fr. 57-7-1~57-7-4);
Fr.57-7-3 (13.8 mg) £ il & AR Lk 4lifh [H
FE-K (37 1 63), fRBAE 3.0mL/min], S38{ba
Y122 (3.8 mg, (rR=12.458 min),

Fr.58 (3.1841¢) Akt (ail, LU k-
BERR CBR (31 1~0 @ 1) BRI, L7520 15 MR
4y (Fr. 58-1~58-15); Fr.58-14 (434 mg) HEATHEI
FEEEAifh, 152 4 MRS (Fr. 58-14-1~58-14-4);
Fr. 58-14-3 (63 mg) £ kil &y AH (it i f [
7K (48 1 52), ABUiE 3.0mL/min], BELE
)23 (9.6 mg, r=14.874 min),

2.2 DPPH EAIEWIEMSIIE

2.2.1 DPPH & MIBCH]  HU DPPH(1,1- 2K 3E-2-
SREECRE EE, RERRE (39.41mg), E 100
mL EFINTOK OGBSI R R EZE, R,
3% DPPH BHR. K%L 10.00 mL BHE % 50 mL
B, K CEEE S, 153 200 pmol/L f¥) DPPH
IR, WEEIRAT o

2.2.2 WA PR FREL Trolox (ZK¥EME4EA:
ZE) &R, BERE (25.02mg), & 100 mL &
HHNTEK QRS ITE R B2 E, B, 155
Trolox BFR. &% HL 10.00 mL FHEE 100 mL &
H, ATEKCGBEE S, 193] 100 umol/L 1) Trolox X
HRVET -

223  FESREECH] 53Tk 2 RREUA R A
Yyi&fE, i DMSO @ fEIFECHI A 1.0 mg/mL )£}
W, BUASEARFA )RR 2 10 mL &5, il DMSO 4>
FFGRERL 100 pmol/L FIEE FH ISR

224 PUEAMTETESZES 2 BRSO ORI Y
W 150 uL 5 200 umol/L () DPPH Z EE VAT 150
uL JBE, 30 CEEJELRAE 60 min, VA FE ST
WIS A, 1E 515 nm R BRSO 5 o' R
(A 18, =EE 3R, WA E DPPH H H 2

DPPH H HZERRR =1—4 wua/d un

3 &
3.1 HHEE

&Y 1. mERE (FED. ESI-MS m/z
285.01563 [M—H]; 713 A CisHi100s. 'H-NMR
(500 MHz, CDsOD) ¢: 6.16 (1H, d, J = 2.1 Hz, H-6),
6.37 (1H, s, H-8), 8.07 (2H, d, J=2.1 Hz, H-2', 6"), 6.89
(2H, d, J = 2.0 Hz, H-3', 5); 3C-NMR (125 MHz,
CD;OD) &: 148.0 (C-2), 137.1 (C-3), 177.3 (C-4),
158.2 (C-5), 99.2 (C-6), 165.5 (C-7), 94.5 (C-8), 162.5
(C-9), 104.5 (C-10), 123.7 (C-1"), 130.7 (C-2', 6'),
116.3 (C-3',5"), 160.5 (C-4"). PL_E¥dE 5 ki
AR5, Kb &Y 1 oL 2.

twEY 2. EEOFEAE (FEE. ESIMS m/z:
301.13491 [M—H]; 43 F3A CisHi007. 'H-NMR
(500 MHz, CDsOD) ¢: 6.18 (1H, d, J = 1.7 Hz, H-6),
6.39 (1H, d, J= 2.0 Hz, H-8), 7.73 (1H, d, J = 2.2 Hz,
H-2'), 6.88 (1H, d, J = 8.5 Hz, H-5"), 7.63 (1H, dd, J =
8.5, 1.9 Hz, H-6"); '3C-NMR (125 MHz, CD;0OD) ¢:
148.0 (C-2),137.2 (C-3), 177.3 (C-4), 162.5 (C-5), 99.2
(C-6), 165.6 (C-7), 94.4 (C-8), 158.2 (C-9), 104.5 (C-
10), 124.1 (C-1"), 116.0 (C-2"), 146.2 (C-3"), 148.7 (C-
4", 116.2 (C-5"), 121.7 (C-6"). LA EH¥E 5 ClikikiE
AW, BrE 2 R,

&Y 3: KRR K . ESI-MS m/z: 289.072 13
[M—H]: 4T3 A CisH1406. 'H-NMR (600 MHz,
CD;0OD) d: 4.56 (1H, d, J= 7.5 Hz, H-2), 3.97 (1H, td,
J=1.9,5.5Hz, H-3),2.50 (1H, dd, J=16.1, 8.2 Hz, H-
4b), 2.84 (1H, dd, J = 16.1, 5.4 Hz, H-4a), 5.85 (1H, d,
J = 2.3 Hz, H-6), 5.92 (1H, d, J = 2.3 Hz, H-8), 6.83
(1H, d, J = 2.0 Hz, H-2"), 6.76 (1H, d, J = 8.1 Hz, H-
5%, 6.72 (1H, dd,J=8.1,2.0 Hz, H-6"); '3C-NMR (150
MHz, CD;0D) 6: 82.9 (C-2), 68.8 (C-3), 28.5 (C-4),
157.8 (C-5), 96.3 (C-6), 157.6 (C-7), 95.5 (C-8), 156.9
(C-9), 100.8 (C-10), 132.2 (C-1"), 116.1 (C-2'), 146.2
(C-3"), 146.3 (C-4"), 115.2 (C-5"), 120.0 (C-6). LA
FHHRESSCRE R A D, Stk E Y 3R
ILEZ

& 4: Kl K. ESI-MS m/z: 289.073 53
[M—H]: 4T3 N CisH14O06. 'H-NMR (600 MHz,
CD;0D) d: 4.81 (1H, s, H-2), 4.17 (1H, d, J= 4.2 Hz,
H-3), 2.86 (1H, dd, J = 16.7, 4.6 Hz, H-4a), 2.73 (1H,
dd, J=16.8, 3.0 Hz, H-4b), 5.91 (1H, d, J= 2.3 Hz, H-
6), 5.94 (1H, d, J = 2.3 Hz, H-8), 6.97 (1H, d, J = 1.9
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Hz, H-2), 6.80 (1H, dd, J = 8.2, 2.0 Hz, H-5'), 6.76
(1H, d, J = 8.1 Hz, H-6"); BC-NMR (150 MHz,
CD;0D) o: 79.9 (C-2), 67.5 (C-3), 29.3 (C-4), 158.0
(C-5), 96.4 (C-6), 157.6 (C-7), 95.9 (C-8), 157.3 (C-9),
100.1 (C-10), 132.3 (C-1"), 115.9 (C-2'), 145.9 (C-3"),
145.8 (C-4"), 115.3 (C-5"), 119.4 (C-6"). VL E¥¥ 5
SCHRIRIE AR — 300, &M 4 RRILEE.

&Y 5: BRIE KK . ESI-MS m/z: 417.081 06
[M—H]: 2734 C0His010. 'H-NMR (600 MHz,
CD;0D) d: 6.16 (1H, d, J= 2.1 Hz, H-6), 6.34 (1H, d,
J=2.1Hz, H-8),7.88 (2H, d, J= 8.9 Hz, H-2', 6'), 6.91
(2H, d, J=8.8 Hz, H-3', 5"), 5.67 (1H, d, J=2.0 Hz, H-
1"),3.60 (1H, d, J=9.7 Hz, H-2"), 426 (1H,d, J= 1.9
Hz, H-3"), 3.58 (1H, d, J= 9.6 Hz, H-4"), 3.52 (2H, d,
J=3.1 Hz, H-5"); BC-NMR (150 MHz, CD;0D) ¢:
159.2 (C-2), 135.1 (C-3), 179.4 (C-4), 163.0 (C-5),
100.6 (C-6), 168.0 (C-7), 95.3 (C-8), 158.7 (C-9), 105.2
(C-10), 122.9 (C-1'), 131.9 (C-2, 6'), 116.4 (C-3', 5'),
161.6 (C-4"), 111.2 (C-1"), 79.2 (C-2"), 81.1 (C-3"),
76.6 (C-4"), 65.3 (C-5"). LA -%idis 5 ClikikiE 3 A
— 5, SENEY 5 NI EEE-3-0-B-D- AR .

&M 6: R KA . ESI-MS m/z: 489.081 54
[M—H]; 4T3 C23H2012. 'H-NMR (600 MHz,
CD;0D) 6: 6.19 (1H, d, J= 1.9 Hz, H-6), 6.37 (1H, d,
J=2.1HzH-8),7.83 (2H, d, J= 8.8 Hz, H-2', 6'), 6.91
(2H, d, J=8.8 Hz, H-3', 5), 5.67 (1H, d, J= 1.7 Hz, H-
1"),3.60 (1H, d, J=4.1 Hz, H-2"), 4.19 (1H, d, J= 1.7
Hz, H-3"), 3.52 (1H, d, J = 2.9 Hz, H-4"), 3.49 (1H, d,
J=9.8 Hz, H-5"), 4.15 (1H, d, J = 11.5 Hz, H-6"a),
4.03 (1H, d, J = 11.5 Hz, H-6"b), 2.08(3H, s, H-8");
3C-NMR (150 MHz, CD;0D) 6: 159.7 (C-2), 135.0
(C-3), 179.4 (C-4), 163.2 (C-5), 100.2 (C-6), 163.2 (C-
7), 95.0 (C-8), 158.7 (C-9), 105.6 (C-10), 122.9 (C-1"),
131.9(C-2,6'), 116.4 (C-3", 5"), 161.5 (C-4"), 110.8 (C-
1"), 79.4 (C-2"), 81.1 (C-3"), 65.2 (C-4"), 76.6 (C-5"),
67.8 (C-6"),172.6 (C-7"),20.7 (C-8"). It4h, HMBC
W E C-6"Ri T ond.15 5 LERFIEE S 0c172.6
A, R 6"-OH # 4.Witk . DL B 5 kR
EHEAR—FB, A& 6 NiliZEW-3-0-(6"-0-
LT IE)-B-D-HH B

&Y 7. EEIMIR. ESI-MS m/z: 435.101 68
[M—H]; 4T3 N CaHz005. 'H-NMR (600 MHz,
CD;0D) d: 4.82 (1H, d, J= 3.2 Hz, H-2), 4.24 (1H, t,

J=3.7Hz, H-3), 2.87 (2H, dd, J = 13.5, 2.7 Hz, H-4),
6.21 (1H, s, H-6), 4.60 (1H, d, J= 6.9 Hz, H-11), 3.08
(1H,dd, J=15.8,7.1 Hz, H-12),2.91 (1H, dd, J=17.1,
4.3 Hz, H-12), 7.18 (2H, dd, J = 8.7, 2.3 Hz, H-2', 6"),
6.97 (1H, d, J= 1.8 Hz, H-3"), 6.91 (1H, d, /= 8.2 Hz,
H-5"), 6.62 (1H, d, J = 8.2 Hz, H-2"), 6.77 (1H, m, H-
5"), 6.75 (1H, d, J = 2.3 Hz, H-6"); '*C-NMR (150
MHz, CD;OD) 6: 79.8 (C-2), 66.6 (C-3), 29.5 (C-4),
157.4 (C-5),96.2 (C-6), 152.0 (C-7), 106.0 (C-8), 153.4
(C-9), 105.2 (C-10), 35.2 (C-11), 38.4 (C-12), 170.7
(C-13), 131.9 (C-1"), 128.9 (C-2"), 116.3 (C-3"), 157.4
(C-4"), 116.0 (C-5), 129.9 (C-6'), 134.6 (C-1"), 115.0
(C-2"), 146.0 (C-3"), 145.8 (C-4"), 115.5 (C-5"), 119.1
(C-6")o VL AR 5 SRk A — ), e ihd
) 7 N corbulain Ib.

&Y 8: IR FEEH A . ESI-MS m/z: 431.097 11
[M—H]: 2739 C21H20010. 'H-NMR (600 MHz,
CD;0D) ¢: 6.19 (1H, d, J= 2.1 Hz, H-6), 6.37 (1H, d,
J=2.1Hz,H-8),7.77 (2H, d,J= 8.8 Hz, H-2', 6'), 6.94
(2H, d, J=8.8 Hz, H-3', 5), 5.38 (1H, d, J= 1.7 Hz, H-
1"), 422 (1H, dd, J= 3.4, 1.7 Hz, H-2"), 3.71 (1H, m,
H-3"), 3.34 (1H, d, J = 8.2 Hz, H-4"), 3.33(1H, s, H-
5"),0.92 (3H, m, H-6"); '*C-NMR (150 MHz, CD;0D)
5: 158.6 (C-2), 136.2 (C-3), 179.5 (C-4), 163.2 (C-5),
100.1 (C-6), 165.7 (C-7), 94.9 (C-8), 159.2 (C-9), 105.7
(C-10), 122.7 (C-1"), 131.9 (C-2', 6'), 116.5 (C-3', 5'),
161.6 (C-4"), 103.5 (C-1"), 71.9 (C-2"), 72.1 (C-3"),
73.2 (C-4"), 72.0 (C-5"), 17.7 (C-6"). VA ¥R 5
PR IE HE A — 0, BEEY) 8 il E)-3-0-0-
L-IRZEPEFH

&M 9: W) K « ESI-MS m/z: 609.144 71
[M_H]f; %?‘ﬁj‘ﬂ Co7H30016- TH-NMR (600 MHz,
CD;0D) d: 6.20 (1H, d, J= 2.1 Hz, H-6), 6.37 (1H, d,
J=2.1 Hz, H-8), 7.36 (1H, d, J = 2.1 Hz, H-2'), 6.92
(1H, d, J= 8.3 Hz, H-5'), 7.32 (1H, dd, J= 8.3, 2.1 Hz,
H-6"), 5.64 (1H, d, J= 1.6 Hz, H-1"), 4.27 (1H, dd, J =
3.5, 1.6 Hz, H-2"), 3.65 (1H, d, J= 3.6 Hz, H-3"), 3.34
(1H, d, J = 6.3 Hz, H-4"), 3.61~3.58 (1H, m, H-5"),
0.98 (3H, d, J= 6.2 Hz, H-6"), 4.37 (1H, d, J= 7.8 Hz,
H-1"), 3.85 (1H, dd, J=9.8, 3.5 Hz, H-2"), 3.25~3.20
(1H, m, H-3"), 3.18~3.13 (1H, m, H-4"), 3.66 (1H, d,
J=4.4Hz H-5"),3.36 (1H, d, J = 2.5 Hz, H-6"), 3.34
(1H, d, J = 6.3 Hz, H-6"); 3C-NMR (150 MHz,
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CD;0D) §: 159.2 (C-2), 136.5 (C-3), 179.6 (C-4),
163.2 (C-5), 100.1 (C-6), 166.6 (C-7), 94.9 (C-8), 158.6
(C-9), 105.7 (C-10), 122.9 (C-1"), 116.9 (C-2'), 146.5
(C-3"), 149.9 (C-4'), 116.5 (C-5"), 122.8 (C-6"), 102.6
(C-1"), 82.8 (C-2"), 71.8 (C-3"), 73.5 (C-4"), 72.0 (C-
5", 17.7 (C-6"), 107.2 (C-1"), 75.3 (C-2"), 77.8 (C-3"),
70.8 (C-4™), 77.8 (C-5"), 62.2 (C-6"). LA L-%¥E 5
BRIRIE A —F, KRB 9 i 2 -3-(2"-
B-D-l %) Bk )-o- L- R R o

LAY 10: KK, ESI-MS m/z: 489.102 37
[M_HT; ﬁ}%ﬁy\j Cy3H2:0125 1H-NMR(GOO MHz,
CD;0D) 8: 6.20 (1H, s, H-6), 6.37 (1H, d, J= 2.4 Hz,
H-8), 7.34 (1H, s, H-2"), 6.92 (1H, d, J = 8.2 Hz, H-5"),
7.35 (1H, d, J= 2.3 Hz, H-6'), 5.36 (1H, d, /= 1.8 Hz,
H-1"), 5.45 (1H, dd, J = 3.5, 1.7 Hz, H-2"), 3.91 (1H,
dd, J = 9.6, 3.5 Hz, H-3"), 3.43 (1H, m, H-4"), 3.54
(1H, d, J = 8.7 Hz, H-5"), 0.97 (3H, d, J = 5.7 Hz, H-
6"),2.07 (3H, s, H-8"); 13C-NMR (150 MHz, CD;0D)
J5: 159.3 (C-2), 136.1 (C-3), 179.5 (C-4), 163.2 (C-5),
99.9 (C-6), 166.1 (C-7), 94.8 (C-8), 158.6 (C-9), 105.8
(C-10), 123.0 (C-1"), 116.7 (C-2"), 149.9 (C-3'), 146.5
(C-4"), 116.5 (C-5"), 122.8 (C-6'), 100.4 (C-1"), 73.4
(C-2"), 70.5 (C-3"), 73.5 (C-4"), 72.1 (C-5"), 17.7 (C-
6"),172.7(C-7"),21.1 (C-8"). It4h, HMBC i I C-
2B T O 5.45 5 ABRIEE S oc 172.7 A
K, FW2"-OH # 4Bk . DL _-EdE 5 sCikfkiE 2
A0, ¥iEY 10 A R-3-0-2"-0-4
i JE)-o-L- SR A o

&P 11 FEOK K. ESI-MS m/z: 489.102 29
[M_H]f; ﬁ%fﬁy\j Ca3H20125 'H-NMR (600 MHz,
CD;0D) 6: 6.20 (1H, s, H-6), 6.37 (1H, dd, J=3.9, 2.1
Hz, H-8), 7.34 (1H, s, H-2), 6.92 (1H, dd, J=8.2, 1.6
Hz, H-5'), 7.36 (1H, m, H-6'), 5.36 (1H, d, /= 1.8 Hz,
H-17), 438 (1H, dd, J= 3.2, 1.8 Hz, H-2"), 5.02 (1H,
dd,J=9.5, 3.1 Hz, H-3"), 3.53 (2H, m, H-4", 5"), 0.96
(3H, d,J=5.8Hz, H-6"),2.13 (3H, s, H-8"); 13C-NMR
(150 MHz, CDs0D) 6: 159.3 (C-2), 136.2 (C-3), 179.5
(C-4), 163.2 (C-5), 99.9 (C-6), 166.1 (C-7), 94.8 (C-8),
158.6 (C-9), 105.8 (C-10), 123.0 (C-1"), 116.7 (C-2"),
146.5 (C-3'), 149.9 (C-4"), 116.5 (C-5"), 122.9 (C-6"),
103.2 (C-1"), 69.7 (C-2"), 75.4 (C-3"), 70.5 (C-4"),
72.1 (C-5"), 17.7 (C-6") , 172.7 (C-7"), 21.1 (C-8").
Utsk, HMBC 3 b C-3"(HI T on 5.02 5 ZEE B«

FA55 6c172.7 AR, F£W 3"-OH # LBEAL. LA
ER S SRR IE A, AT 11 R
Wit B R -3-0-(3"-0- LTk 3 )-0-L-FR 2 HE T

&M 12: #EER K. ESI-MS m/z:459.071 59
[M—H]; 433N Ca2H20011. 'H-NMR (600 MHz,
CD;0D) 6: 6.20 (1H, d, J = 2.1 Hz, H-6), 6.39 (1H, d,
J=2.1 Hz, H-8), 7.95~7.92 (2H, m, H-2', 6'), 6.95~
6.91 (2H, m, H-3', 5'),8.55 (1H, s, 4-OH), 5.45 (1H, d,
J=12Hz H-1"), 434 (1H, dd, J= 3.4, 1.2 Hz, H-2"),
3.80 (1H, dd, J = 6.2, 3.4 Hz, H-3"), 3.82 (1H, dd, J =
6.3, 3.3 Hz, H-4"), 4.08 (1H, dd, J=11.9, 3.3 Hz, H -
5"0), 3.91 (1H, dd, J=11.9, 6.5 Hz, H -5"B), 1.96 (3H,
s, H-7"); 13C-NMR (150 MHz, CD;0D) &: 159.6 (C-
2), 134.9 (C-3), 179.6 (C-4), 163.1 (C-5), 100.3 (C-6),
170.3 (C-7), 95.1 (C-8), 158.7 (C-9), 105.4 (C-10),
122.8 (C-1'), 132.0 (C-2', 6'), 116.5 (C-3",5"), 161.6 (C-
4"),109.8 (C-1"), 83.6 (C-2"), 79.3 (C-3"), 84.3 (C-4"),
65.0 (C-5"), 172.4 (C-6"),20.6 (C-7"). It4F, HMBC
WL CS"MR TS AMREEE S oc172.4 A
K, R 5"-OH ¥ 40tk . UL L%ds 5 S ikkoE 3
A—F04, Y &Y 12 NI ZE#-3-0-(5"-0-4
P 55 )-o- L-WR MR BT AP B

B 13: EEGE (FED. ESIMS m/z
475.088 76 [M—H]; 4r 13N C2H20012. 'H-NMR
(600 MHz, CD;0D) 6: 6.19(1H, s, H-6), 6.38(1H, s, H-
8), 7.47(2H, d, J= 7.3 Hz, H-2', 6'), 6.89(1H, d, J= 8.2
Hz, H-5'), 5.41(1H, s,H-1"), 4.34 (1H, d, J= 3.5 Hz, H-
2"),3.78 (1H, dd, J = 6.4, 3.4 Hz, H-3"), 3.86 (1H, td,
J=6.5,3.1 Hz, H-4"), 4.08 (1H, dd, /= 11.8, 3.2 Hz,
H -5"a), 3.90 (1H, dd, J = 11.8, 6.7 Hz, H-5"B), 1.95
(3H, s, H-7"); 3C-NMR (150 MHz, CD;0OD) 6: 158.6
(C-2), 134.9 (C-3), 179.7 (C-4), 163.1 (C-5), 100.1 (C-
6), 166.7 (C-7), 95.0 (C-8), 159.7 (C-9), 105.5 (C-10),
123.1 (C-1'), 116.4 (C-2'), 146.4 (C-3'), 149.8 (C-4"),
116.8 (C-5"), 123.1 (C-6'), 109.7 (C-1"), 83.6 (C-2"),
79.3 (C-3"), 84.2 (C-4"), 65.0 (C-5"), 172.5 (C-6"),
20.6 (C-7"). Itt4h, HMBC i | C-5"fi i 752
MEERIEAS 5 5c 172.5 A HHIK, K 57-OH # LAk
DA b 2085 5 Sk S AR — 50, A 13
Wit 5z 25-3-0~(5"-0- T35 )-o- R IR BT H AP A 7

&Y 14: FHEMSE (FED. ESI-MS m/z:
433.07776 [M—H] s 4313 C20H13011. 'H-NMR
(600 MHz, CD;0D) §: 6.20 (1H, d, J = 2.1 Hz, H-6),
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6.39 (1H, d, J= 2.1 Hz, H-8), 7.52 (1H, d, J= 2.2 Hz,
H-2), 6.90 (1H, d, J = 8.4 Hz, H-5'), 7.49 (1H, dd, J =
8.4,2.2 Hz, H-6'), 5.46 (1H, s, H-1"), 4.33 (1H, dd, J =
3.0, 1.1 Hz, H-2"), 3.90 (1H, dd, J= 5.2, 3.0 Hz, H-3"),
3.88~3.84 (1H, m, H-4"), 3.53~3.46 (2H, m, H-5");
BC-NMR (150 MHz, CD;OD) ¢: 158.6 (C-2), 134.9
(C-3), 180.0 (C-4), 163.1 (C-5), 99.9 (C-6), 166.1 (C-
7), 94.8 (C-8), 159.3 (C-9), 105.6 (C-10), 123.0 (C-1"),
116.4 (C-2"), 146.4 (C-3'), 149.8 (C-4"), 116.8 (C-5"),
123.1 (C-6'), 109.5 (C-1"), 83.3 (C-2"), 78.7 (C-3"),
88.0 (C-4"), 62.5 (C-5")o LA L%ds 5 STk FE A
— ), KA 14 T R -3-0-a-M kT £
{ErbET

LAY 15: K K. ESI-MS m/z: 417.081 48
[M_HT; ﬁ}%ﬁy\j Co0H180100 1H-NN[R(6OO MHz,
CD;0D) d: 6.21 (1H, d, J= 2.1 Hz, H-6), 6.40 (1H, d,
J=2.1Hz, H-8), 8.00~7.89 (2H, m, H-2, 6'), 6.95~
6.87 (2H, m, H-3', 5'), 8.54 (1H, s, 4-OH), 5.48 (1H, s,
H-1"), 4.32 (1H, dd, J = 3.0, 1.1 Hz, H-2"), 3.90 (1H,
dd, J=5.2, 3.0 Hz, H-3"), 3.83~3.73 (1H, m, H-4"),
3.52~3.42 (2H, m, H-5"); 3C-NMR (150 MHz,
CD;0D) §: 159.4 (C-2), 134.9 (C-3), 179.9 (C-4),
163.1 (C-5), 100.0 (C-6), 166.4 (C-7), 94.9 (C-8), 158.6
(C-9), 105.6 (C-10), 122.8 (C-1"), 132.0 (C-2', 6"),
116.5 (C-3',5"),161.6 (C-4"), 109.6 (C-1"), 83.4 (C-2"),
78.6 (C-3"), 88.0 (C-4"), 62.5 (C-5"). LA F#¥5 5
BRI E I A, A 15 Nl R -3-0-
o L-PoR R B i AP R

b & 16: FEEOFAK . ESI-MS m/z: 433.077 36
[M_H]f; ﬁ?fﬁj’ﬂ C0Hi180110 IH-NMR(600 MHz,
CD;0D) ¢: 6.19 (1H, d, J= 2.1 Hz, H-6), 6.38 (1H, d,
J=2.1Hz, H-8), 7.61 (1H, d, J = 2.2 Hz, H-2'), 6.86
(1H, d, J= 8.4 Hz, H-5"), 7.59 (1H, dd, /= 8.3, 2.2 Hz,
H-6"), 5.17 (1H, d, J= 7.2 Hz, H-1"), 3.78 (1H, dd, J =
11.7, 5.2 Hz, H-2"), 3.09 (1H, dd, J=11.7, 9.5 Hz, H-
3"),3.40 (1H, q,/=8.7, 7.8 Hz, H-4"), 3.54~3.48 (2H,
m, H-5"); 13C-NMR (150 MHz, CDs;0D) J: 158.8 (C-
2), 135.4 (C-3), 179.3 (C-4), 163.0 (C-5), 100.2 (C-6),
166.3 (C-7), 94.9 (C-8), 158.5 (C-9), 105.4 (C-10),
123.0 (C-1'), 117.2 (C-2'), 146.1 (C-3"), 149.9 (C-4"),
116.0 (C-5),123.3 (C-6'), 104.6 (C-1"), 75.3 (C-2"),
77.6 (C-3"), 71.0 (C-4"), 67.2 (C-5"). VL ¥k 5
BRIRIEIEA—T, KEEY) 16 Fi K 2 -3-0-

B-D-AHBEF

& 17: BEER K. ESI-MS m/z: 447.093 41
[M—H]: 273N C2H20011. 'H-NMR (600 MHz,
CD;0OD) d: 6.18 (1H, d, J=20.6 Hz, H-6), 6.36 (1H, s,
H-8), 7.33 (1H, s, H-2"), 6.91 (1H, d, J= 8.3 Hz, H-5"),
7.30 (1H, d, J = 8.4 Hz, H-6"), 5.34 (1H, s, H-1"), 3.74
(1H, dd, J=9.7, 3.3 Hz, H-2"), 3.41 (1H, dt, J= 12.4,
6.2 Hz, H-3"), 3.33 (1H, d, J= 9.6 Hz, H-4"), 4.21 (1H,
s, H-5"),0.93 (3H, d,J= 6.1 Hz, H-6"); 13C-NMR (150
MHz, CD;0D) 6: 159.3 (C-2), 136.2 (C-3), 179.6 (C-
4), 163.3 (C-5), 99.9 (C-6), 166.3 (C-7), 94.8 (C-8),
158.6 (C-9), 105.8 (C-10), 123.0 (C-1"), 116.9 (C-2"),
146.4 (C-3"), 149.8 (C-4"), 116.4 (C-5"), 122.8 (C-6"),
103.5 (C-1"), 71.9 (C-2"), 72.1 (C-3"), 73.3 (C-4"), 72.0
(C-5"),17.7(C-6")o LA % 5 kAo A — 2508,
YA 1T A 2K -3-0-0-L-FRZERE T

&) 18: IRFH A . ESI-MS m/z: 372.108 19
[M—H]"; 2 T3 A CioH1907N. 'H-NMR (600 MHz,
CD;0D) : 4.84 (1H, s, H-2), 4.16 (1H, d, J = 4.0 Hz,
H-3), 2.86 (1H, dd, J = 16.7, 4.6 Hz, H-4a), 2.77 (1H,
dd, J=16.7,3.0 Hz, H-4b), 6.00 (1H, s, H-6), 6.97 (1H,
d,J=1.9Hz, H-2'), 6.76 (1H, d, J= 8.1 Hz, H-5'), 6.80
(1H, dd, J= 8.2, 1.9 Hz, H-6'), 5.42 (1H, dd, J = 9.4,
5.3 Hz, H-1"), 2.46 (1H, tt, J = 11.0, 5.6 Hz, H-2"a),
238 (1H, qd, J=12.6, 11.3, 5.1 Hz, H-2"b), 2.53 (1H,
ddd, J=15.7, 10.6, 5.1 Hz, H-3"a), 2.30 (1H, ddd, J =
16.0, 10.4, 5.8 Hz, H-3"b), 4.59 (1H, s, H-N); 13C-
NMR (150 MHz, CD;OD) ¢: 80.1 (C-2), 66.9 (C-3),
29.4 (C-4), 157.3 (C-5), 96.4 (C-6), 157.3 (C-7), 107.7
(C-8), 155.5 (C-9), 100.0 (C-10), 132.2 (C-1"), 115.3
(C-2'), 145.9 (C-3"), 146.0 (C-4"), 115.9 (C-5"), 119.5
(C-6"), 50.3 (C-1"), 26.6 (C-2"), 32.2 (C-3"), 181.3 (C-
4"y, LA EERE 5 SO IR IE A — 00, A
18 1y 8-(2-ME Mg Fe i -5-55)-(-)-R LA EK

WA 19: WEEHRAK . ESI-MS m/z: 593.149 18
[M_H]f; %?‘ﬁj‘ﬂ Cao7H30015, TH-NMR (600 MHz,
CD;0D) d: 6.20 (1H, d, J= 2.1 Hz, H-6), 6.39 (1H, d,
J=2.1Hz, H-8),8.07 (2H, d, J= 8.9 Hz, H-2', 6'), 6.89
(2H, d, J=8.9 Hz, H-3", 5), 5.11 (1H, d, J=7.3 Hz, H-
1"),3.81 (1H, dd, J=11.0, 1.6 Hz, H-2"), 3.52 (1H, dd,
J=9.5,3.4Hz H-3"),3.42 (1H, d, J = 2.2 Hz, H-4"),
3.39~3.36 (1H, m, H-5"), 3.26 (2H, dd, J = 18.2, 9.3
Hz, H-6"), 4.52 (1H, d, J= 1.6 Hz, H-1"), 3.63 (1H, dd,
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J=3.4,1.7 Hz, H-2"), 3.44 (1H, d, J = 1.4 Hz, H-3"),
3.40 (1H, d, J= 9.1 Hz, H-4"), 3.36~3.32 (1H, m, H-
5"),1.12 (3H, d,J=6.2 Hz, H-6"); '*C-NMR (150 MHz,
CD;0D) d: 159.3 (C-2), 135.5 (C-3), 179.3 (C-4), 163.0
(C-5), 100.3 (C-6), 164.2 (C-7), 95.2 (C-8), 159.3 (C-9),
105.4 (C-10), 122.8 (C-1"), 132.4 (C-2, 6'), 116.1 (C-3',
5), 161.5 (C-4"), 104.7 (C-1"), 75.8 (C-2"), 78.2 (C-3"),
71.4 (C4"), 77.2 (C-5"), 68.6 (C-6"), 102.4 (C-1"), 72.1
(C-2), 72.3 (C-3"), 73.9 (C-4"), 69.7 (C-5"), 17.9 (C-6").
DL S SR E R AR — B0, Bt 19
L Z215)-3-0- 22 FHHLF

AP 20: FRE KA. ESI-MS m/z: 609.144 35
[M_HT; ﬁ}%ﬁy\j Cr7H300160 'H-NMR (600 MHz,
CD;0D) ¢: 6.20 (1H, d, J = 2.1 Hz, H-6), 6.39 (1H, d,
J=12.1 Hz, H-8), 7.66 (1H, d, J = 2.2 Hz, H-2'), 6.87
(1H, d, J= 8.4 Hz, H-5'), 7.63 (1H, dd, J= 8.4, 2.2 Hz,
H-6), 5.10 (1H, d, J=7.7 Hz, H-1"), 3.80 (1H, dd, J =
11.1, 1.7 Hz, H-2"), 3.53 (1H, dd, J = 9.5, 3.5 Hz, H-
3"),3.29~3.24 (2H, m, H-6"), 4.51 (1H, d,J= 1.6 Hz,
H-17),3.63 (1H, dd, J= 3.5, 1.7 Hz, H-2"), 3.49~3.37
(4H, m, H-3", 4", 4", 5"), 3.35~3.31 (1H, m, H-5"),
1.12 (3H, d, J = 6.2 Hz, H-6"); '3C-NMR (150 MHz,
CD;0D) §: 158.6 (C-2), 135.6 (C-3), 179.3 (C-4),
163.0 (C-5), 100.1 (C-6), 166.6 (C-7), 95.0 (C-8),
158.6 (C-9), 105.4 (C-10), 123.1 (C-1"), 116.0 (C-2"),
145.9 (C-3"), 149.8 (C-4"), 117.6 (C-5"), 123.5 (C-6"),
104.8 (C-1"), 75.7 (C-2"), 78.2 (C-3"), 71.4 (C-4"),
77.2 (C-5"), 68.5 (C-6"), 102.4 (C-1"), 72.1 (C-2"),
72.2 (C-3"), 73.9 (C-4"), 69.7 (C-5"), 17.9 (C-6").
DA EEHE 5 S0k B A — 2, BEE D) 20
HET .

A 21: TR AR . ESI-MS m/z: 447.091 86
[M_H]f; ﬁ?fﬁj’ﬂ Co1H200110 'H-NMR (600 MHz,
CD;0D) ¢: 6.16 (1H, d, J = 2.0 Hz, H-6), 6.34 (1H, d,
J=2.1 Hz, H-8), 8.07~8.02 (2H, m, H-2, 6), 6.89~
6.85 (2H, m, H-3, 5"), 5.20 (1H, d, J = 7.4 Hz, H-1"),
3.42 (1H, d, J= 4.0 Hz, H-2"), 3.68 (1H, dd, J = 11.9,
2.4 Hz, H-3"), 3.40 (1H, d, J=9.1 Hz, H-4"), 3.29 (1H,
d, J=13.5Hz, H-5"),3.53 (1H, dd, J=11.9, 5.5 Hz, H-
6"a), 3.44 (1H, d, J= 9.2 Hz, H-6"b); 3C-NMR (150
MHz, CD;OD) 6: 158.7 (C-2), 135.4 (C-3), 179.2 (C-
4), 162.9 (C-5), 100.6 (C-6), 168.2 (C-7), 95.3 (C-8),
158.8 (C-9), 105.1 (C-10), 122.8 (C-1"), 132.2 (C-2/,

6'), 116.1 (C-3",5"), 161.6 (C-4'), 104.3 (C-1"), 75.7 (C-
2"),78.4 (C-3"), 71.3 (C-4"), 78.4 (C-5"), 62.6 (C-6").
DA b Hds 5 SRR AR — 5, A 21
11 250} -3-0-p-D- A B

T E) 22: IRFERIAR . ESI-MS m/z: 391.083 36
[M—H]: 2 T34 CioH2000. 'H-NMR (600 MHz,
CDs0D) d: 6.06 (1H, d, J= 2.1 Hz, H-3), 6.21 (1H, d,
J=2.1 Hz, H-5), 4.81 (1H, d, J = 7.7 Hz, H-1"), 7.69
(2H, m, H-2', 6), 7.41 (2H, t, J= 7.7 Hz, H-3', 5'), 7.52
(1H, m, H-4"), 2.83 (1H, dd, J = 9.2, 7.7 Hz, H-2"),
3.35~3.32 (2H, m, H-3", 5"), 3.21 (1H, t, J= 9.4 Hz,
H-4"),3.85 (1H, dd, J=12.1, 2.3 Hz, H-6"a), 3.66 (1H,
dd, J = 12.1, 5.6 Hz, H-6"b); '*C-NMR (150 MHz,
CD;0D) 6: 109.0 (C-1), 162.1 (C-2), 98.2 (C-3), 164.3
(C-4), 95.8 (C-5), 159.7 (C-6), 199.4 (C-7), 141.7 (C-
1), 130.1 (C-2', 6'), 129.0 (C-3, 5"), 133.1 (C-4"), 101.7
(C-1"), 74.5 (C-2"), 77.8 (C-3"), 71.0 (C-4"), 78.2 (C-
5"), 62.5 (C-6")o LA _LAds 5 SOk A — 53,
YA 22 NFEE R D.

&) 23: WHFEEOHKA . ESI-MS m/z: 463.132 82
[M—H]: 7+ 79 C21H20012. 'H-NMR (600 MHz,
CD;OD) ¢: 6.17 (1H, s, H-6), 6.36 (1H, s, H-8), 7.69
(1H, s, H-2'), 6.85 (1H, d, J = 8.4 Hz, H-5'), 7.56 (1H,
dd, J = 8.4, 2.1 Hz, H-6'), 5.22 (1H, d, J = 7.7 Hz, H-
1"), 3.42 (1H, d, J = 8.9 Hz, H-2"), 3.69 (1H, dd, J =
11.9,2.3 Hz, H-3"), 3.33 (1H, t,J=9.2 Hz, H-4"), 3.21
(1H, ddd, J=9.7, 5.4, 2.3 Hz, H-5"), 3.56 (1H, dd, J =
11.9, 5.3 Hz, H-6"a), 3.46 (1H,d, J = 8.2 Hz, H-6"b);
13C-NMR (150 MHz, CD;OD) §: 158.5 (C-2), 135.6
(C-3), 179.4 (C-4), 163.0 (C-5), 100.0 (C-6), 166.4 (C-
7), 94.8 (C-8), 158.9 (C-9), 105.6 (C-10), 123.0 (C-1),
116.0 (C-2"), 145.9 (C-3"), 149.8 (C-4"), 117.5 (C-5"),
123.2 (C-6'), 104.3 (C-1"), 75.7 (C-2"), 78.4 (C-3"),
71.2 (C-4"), 78.1 (C-5"), 62.5 (C-6"). LA %5
WA TE A — 524, MG 23 i 2R -3-0-
B-D-Hi & HE A .

3.2 MEWIEMENRLE

iR (R D iR, EIREN 50 umol/L B, 1L
AV 10~11. 13, 17 BAEGRK DPPH H HHIEE
BrRid e, HYAME R RS, TN RAPTA
I ITRE R RIS .

4 Tig
A FNT RS EARF B HEE T 23 N
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®1 WEMFINERBBRERENER (xt£5,n=3)

Table 1 Anti-oxidant activities of compounds (X + s, n=3)

HWEY) DPPH K HIZETHERR /%

6 20.803+4.413
10 79.79240.841
11 79.27240.736
12 —3.269+1.051
13 76.375+0.211
21 —2.824+0.000
15 -3.121+0.421
17 73.106 +0.631
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