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Chemical constituents in leaves of Ostryopsis nobilis and their anti-oxidant
activities
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Abstract: Objective To study the chemical constituents of Ostryopsis nobilis and their anti-oxidant activities. Methods The
chemical constituents were isolated and purified by various column chromatographic methods. Their structures were identified by
physicochemical properties and spectral analyses. Results Twenty-three compounds were isolated from the 95% ethanol extract and
identified as loliolide (1), maslinic acid (2), vanillic acid (3), 3p-(3, 4-dihydroxycinnamoyl)-erythrodiol (4), dammarenediol II
3-caffeate (5), pinoresinol (6), quercetin (7), daucosterol (8), kaempferol (9), 3, 5-dihydroxy-1, 7-bis (4H-hydroxyphenyl) heptane (10),
alnusdiol (11), casuarinondiol (12), quercetin-3-O-a-L-arabinoside (13), isoquercetin (14), 2, 3-dihydroxylbenzoic acid (15),
isoquercetin-6"-butyl acetate (16), isoquercetin-6"-benzoate (17), 4"-trans-p-coumaroyl-kaempferol-3-O-a-L-rhamnoside (18),
4"-cis-p-coumaroyl-kaempferol-3-0-o-L-rhamnoside (19), maslinic acid-28-O-B-D-glucoside (20), gallic acid (21), betulatetraol (22),
and L-chiroinositol (23). Conclusion All the compounds are isolated from the plants in this genus for the first time. Diarylheptanoid
compounds and other ten monomer compounds exhibit the good scavenging activities against 2, 2-diphenyl-1-picryhydrazyl (DPPH),
and O. nobilis extracts show moderate anti-oxidant effects.
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WAk AF e ORI S A0, O T A AR S
JEFEPI 2T AR, ARSI RHE R AR I 140 2 1 o)
BEATOIIL, WL 95% ZWF R oy 453 23 A
WEW, 3 R%E N BEZENEE (oliolide, 1)+ 1l
¥R (maslinic acid, 2). AR (vanillic acid, 3)-.
3B-(3, 4-dihydroxy-cinnamoyl)-erythrodiol ( 4 ) .
dammarenediol II 3-caffeate(5) #2 I 2 (pinoresinol,
6). HitJ 2% (quercetin, 7). % M (daucosterol,
8). 14 (kaempferol, 9). 3, 5-dihydroxy-1, 7-bis
(4H-hydroxyphenyl) heptane ( 10 ) . 75 ¥ — i
(alnusdiol, 11). AWK E] % (casuarinondiol,
12). Hh % 22-3-0-a-L-FTHAAMEET (quercetin-3-O-0-L-
arabinoside, 13). FH 1T (isoquercetin, 14). 2, 3-
TRAKHR (2, 3- dihydroxylbenzoic acid, 15). 5
Hit Sz F-6"- "1 FR I5 (isoquercetin-6"-butyl acetate, 16+
S B r-6"- 25 1 (isoquercetin-6"-benzoate, 17)+
4" JR T - LA 9)-3-0-0-L- RZERETE (4"-trans-
p-coumaroyl-kaempferol-3-O-a-L-thamnoside, 18).
A" - 1 WS- L A5 y-3-O-0-L- SR AERELT (4”-cis-p-
coumaroyl-kaempferol-3-O-a-L-rhamnoside, 19). 1l
¥ TR -28-O-B-D- 1 % Hi 1 (maslinic acid-28-O-B-D-
glucoside, 20). #E T (gallicacid, 21). HEANY
¥ (betulatetraol, 22) FIJLEE (L-chiroinositol, 23).
&M 1~23 Yo R B oy B8 3. R
232t DPPH (2, 2-diphenyl-1-picryhydrazyl) J5i5%}
F B HATHEMIE Y, SR EIN, BUREE
FHARPI PR ERR, 0045 4 > 05 SEBebe AL,
EYHENT 6 MEA DR I — e P TE T
1 (EFFn14Y

Bruker AV—600 %3t 4%1%, Finnigan LCQP*“*
Y, HPLC #il& i (Waters An]). 2tk
GF254 AR RERE I 71 I T 774k, ODS
ik (Cosmosil 75 C13-OPN) A4 Nacalai Tesque 2
Hl P, RAHEE AR RPig (40~60 pum) 2k Merck
NHE] P, MCl-gel CHP-20P ( HA=Z540 T407),
Sephadex LH-20 i Z AT (1% 456 [H Pharmacia
Ak, DPPH 4 Sigma-Aldrich 23 7] 7% o

VRS Ostryopsis nobilis Balf. f. & W. W. Smith
12009 £ 8 FR AL, HWbRA (T14) i
o LR 27 8 S A AT BT A 2 2 BRI DR AR A
i 8T .
2 RBSSE

LR 5 kg, B, 95%CPEH =

R 3 W, BHR 7 d, RBGRAIFRIR RS, 135
AR 400 g, IINIE DK L A A
Fik. WEMR OB IE T RERAEH 3 K. WRARE G 47
S EA BEA Y 40 g, BETR ZBEAEUY) 70 g A1
1E T EEAHU) 50 g.

BEPR LAY (70 @) Zerbfchtail, LUA
Pi-HEE (11000 & 1D BREVERL, L4326 AN415
(A~F)o &4 MCL kA, Brimas. A
WO 28 Rk AR G0, LA Vil k- DA I 5 90t I
CHAyifE @ AEd 20 0 150 0 1), 2BCh Al~AS.
A3 & RARREIRAE (i, Fgh i CAED 32814k
A1 (7.0 mg); A4 54 OANERFE (A, 735y
Atk 5B AY 2 (10.8 mg) F13 (20 mg); AS &
srEgn (R HEEY 4 (30mg) IS (25
mg), PR GERMEERFE GRS, s 2aith 93]
tE® 6 (10 mg). B #pE LM (HED s
Y7 (300 mg). 8 (500 mg), Hk— RAHFE @G
HEY 9 (60 mg). C L RAMEERIEMIE, 13
Cl. C2 24y, Cl &R BRERFEG LAY
10 (30 mg). 11 (20 mg). C2 %4 Sephadex LH-20
AR A 12 (6.5 mg) . D 40 L 45 i
A3 (1.1 g, BREET SRR, &
Pi-HEE (30 0 150 0 1) RSN, 2B DI~
D4.D2 #f53 FH i 8 25 i 2 A3 4 &5 14(1.1 @)
D3 4 ANRERSRE (B 1% CFHEE-7K 15%—80%16
FEEMi), Sephadex LH-20 #ifk Ll f HPLC il #% {1
i CHEE-7K 30%—>90%B: L el ) A9 15 (15
mg). 16 (13 mg). 17 (6.5mg). 18 (15mg). 19
(6mg). 20 (10 mg). E 5 (3.0 g) &M (F
M) 1340410 21 (150 mg); BRSNS ROAHFEIR
FEta il CFREE-ZK 15%—65%FREVERD), 281k
Y122 (30 mg). Fifisr (250 g), L RFLMARDE
Jois JHATH RER Al CRU-HRE 30 1 150 0 1
FREEVEND), 19214654 23 (25 mg).

3 HFHEE

EY 1. TeEgs il CRED; ESI-MS m/z: 218
[M+Na]". 'H-NMR (600 MHz, DMSO-d,) J: 5.75
(1H, s, H-7), 497 (1H, s, OH), 4.10 (1H, m, H-3),
227 (1H, d, J=13.3 Hz, H-4), 1.61 (1H, dd, J = 13.3,
3.8 Hz, H-4), 1.85 (1H, d, J = 14.1 Hz, H-2), 1.40 (1H,
dd, J=14.2, 3.4 Hz, H-2), 1.36 (3H, s, H-9), 1.17 (3H,
s, H-10); "C-NMR (150 MHz, DMSO-dy) &: 183.6
(C-8), 171.6 (C-6), 112.5 (C-7), 87.0 (C-5), 65.3
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(C-3), 47.1 (C-2), 45.7 (C-4), 36.1 (C-1). LA -5
SCHRAROE — 5, MRS 1k .

& 2. AR CAED; ESI-MS m/z: 471
[M—H] . 'H-NMR (600 MHz, DMSO-dy) 6: 5.15
(1H, brs, H-12), 3.45-3.36 (2H, m, H-2, 3), 1.45, 1.30,
1.22,1.08,0.91, 0.89, 0.86 (% 3H, s, H-23, 24, 25, 26,
27,29, 30); C-NMR (150 MHz, DMSO-d) J: 16.8
(C-23), 17.3 (C-25), 17.6 (C-26), 18.5 (C-6), 23.1
(C-16), 23.5 (C-30), 23.8 (C-11), 26.1 (C-27), 27.6
(C-15), 29.3 (C-24), 30.9 (C-20), 32.6 (C-22), 32.8
(C-7), 33.3 (C-29), 33.8 (C-21), 38.1 (C-10), 39.4
(C-8), 39.4 (C-4), 41.3 (C-18), 41.8 (C-14), 459
(C-19), 46.1 (C-1), 47.3 (C-9), 47.5 (C-17), 55.2
(C-5), 67.5 (C-2), 82.6 (C-3), 121.9 (C-12), 144.4
(C-13), 179.0 (C-28). LA b-¥dhs 55 scpikdiin — 5%,
WM ) 2 R LA TR .

WEW 3. AtkR (E45); EI-MS m/z: 168
M]". '"H-NMR (600 MHz, CD;0OD) &: 7.72~7.55
(2H, m, H-2, 6), 6.89 (1H, d, J = 8.7 Hz, H-5), 3.94
(3H, s, 3-OCH;); "C-NMR (150 MHz, CD;OD) §:
168.6 (-COOH), 151.3 (C-4), 1473 (C-3), 123.9
(C-6), 121.7 (C-1), 114.4 (C-5), 112.4 (C-2), 55.0
(-OCH3)o DL F-%dfs 5 scikdhi— 510, doseth &
Y 3 AR

a4 AR (HEE; ESI-MS m/z: 627
[M + Na]", 603 [M—H] . 'H-NMR (600 MHz,
CDCl3) d: 7.01 (1H, dd, J = 7.3, 1.6 Hz, H-9), 6.87
(1H, d, J = 8.1 Hz, H-8'), 7.09 (1H, d, J = 1.6 Hz,
H-5"), 7.55 (1H, d, J = 15.8 Hz, H-3"), 6.27 (1H, d, J =
15.8 Hz, H-2'), 0.88 (3H, s, H-30), 0.90 (3H, s, H-29),
1.18 (3H, H-27), 0.95 (3H, s, H-26), 0.99 (3H, s,
H-25), 0.94 (3H, s, H-24), 0.92 (3H, s, H-23), 3.57
(1H, d, J = 10.8 Hz, H-28), 3.24 (1H, d, J = 11.0 Hz,
H-28), 1.20 (2H, m, H-21), 2.00 (1H, m, H-18), 5.20
(1H, m, H-12), 1.67 (2H, m, H-11), 4.64 (1H, t, J=7.7
Hz, H-3), 1.87 (2H, m, H-2); "C-NMR (150 MHz,
CDCly) 6: 122.4 (C-9)), 115.5 (C-8'), 146.0 (C-7),
143.7 (C-6"), 114.4 (C-5'), 127.8 (C-4'), 144.2 (C-3"),
116.5 (C-2'), 167.4 (C-1'), 33.2 (C-30), 23.6 (C-29),
69.8 (C-28), 25.9 (C-27), 16.9 (C-26), 15.6 (C-25),
16.7 (C-24), 28.1 (C-23), 30.9 (C-22), 34.1 (C-21),
31.0 (C-20), 46.4 (C-19), 42.3 (C-18), 36.9 (C-17),
22.0 (C-16), 25.6 (C-15), 41.7 (C-14), 144.2 (C-13),

122.4 (C-12), 23.7 (C-11), 36.9 (C-10), 47.5 (C-9),
39.8 (C-8), 32.5 (C-7), 18.3 (C-6), 55.3 (C-5), 38.0
(C-4), 81.0 (C-3), 23.6 (C-2), 38.3 (C-1). DL - ¥uin L
ScwkRE — 8, WS E Y 4 N 3B-3, 4-
dihydroxycinnamoyl)-erythrodiol.

e S: AR (HEE; ESI-MS m/z: 629
[M + Na]", 605 [M—H] . 'H-NMR (600 MHz,
CDCly) d: 7.51 (1H, d, J = 15.8 Hz, H-3"), 7.14 (1H, d,
J=2.0 Hz, H-5'), 7.00 (1H, dd, J = 8.2, 1.9 Hz, H-9"),
6.84 (1H, d, J = 8.2 Hz, H-8'), 6.27 (1H, d, J = 15.8
Hz, H-2'), 5.11 (1H, t,J = 7.2 Hz, H-12), 4.55 (1H, dd,
J=11.1, 5.1 Hz, H-3), 1.64 (3H, s, H-26), 1.59 (3H, s,
H-27), 1.12 (3H, s, H-21), 1.00 (3H, s, H-19), 0.93
(3H, s, H-28), 0.92 (3H, s, H-29), 0.92 (3H, s, H-18),
0.85 (3H, s, H-30); "C-NMR (150 MHz, CDCls) §:
121.5 (C-9"), 115.2 (C-8"), 147.9 (C-7"), 144.6 (C-6"),
114.1 (C-5'), 126.6 (C-4"), 145.5 (C-3"), 115.4 (C-2"),
166.5 (C-1"), 16.2 (C-30), 15.0 (C-29), 27.5 (C-28),
16.8 (C-27), 25.8 (C-26), 130.3 (C-25), 125.2 (C-24),
22.4 (C-23), 41.0 (C-22), 25.0 (C-21), 73.7 (C-20),
15.8 (C-19), 16.1 (C-18), 49.5 (C-17), 27.5 (C-16),
31.1 (C-15), 50.2 (C-14), 42.0 (C-13), 24.5 (C-12),
21.5 (C-11), 37.0 (C-10), 50.6 (C-9), 40.4 (C-8), 35.1
(C-7), 18.0 (C-6), 55.9 (C-5), 37.9 (C-4), 80.2 (C-3),
23.7(C-2), 38.6 (C-1). DA -3 5 scmkafis 5™,
W 2G4 5 o dammarenediol 11 3-caffeate.

e 6: HtEKR (HEE); EI-MS m/z: 358
[M]". 'H-NMR (600 MHz, DMSO-dq) J: 8.93 (2H, s,
-OH), 6.89 (2H, s, H-6, 6'), 6.74 (4H, m, H-3, 3', 2,
2", 4.61 (2H, s, H-7, 7)), 4.12 (2H, s, H-9, 9"), 3.76
(6H, s, 3, 3'-OCH3), 3.72 (2H, d, J = 8.8 Hz, H-9, 9"),
3.03 (2H, s, H-8, 8"); *C-NMR (150 MHz, DMSO-dy)
5: 148.0 (C-4, 4", 146.4 (C-5, 5"), 132.8 (C-1, 1),
119.1 (C-2, 2), 115.6 (C-3, 3), 110.9 (C-6, 6"), 85.7
(C-7, 7)), 714 (C-9, 9, 56.1 (C-8, 8, 54.1
(2-OCH3). LA ¥l 5 3cikaiis — 2™, dosete
G 6 MIAIRE.

EW T EEHRAR (FEED; ESI-MS m/z: 301
[M—H] . 'H-NMR (600 MHz, DMSO-dy) J: 12.47
(1H, s, 5-OH), 10.73 (1H, s, 8-OH), 9.54 (1H, s,
7-OH), 9.31 (1H, s, 3'-OH), 9.25 (1H, s, 4'-OH), 7.66
(1H, d, J = 2.1 Hz, H-2'), 7.52 (1H, dd, J = 8.4, 2.1
Hz, H-6'), 6.87 (1H, d, J = 8.5 Hz, H-5), 6.39 (1H, d,
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J=19 Hz, H-6), 6.17 (1H, d, J = 1.9 Hz, H-3). L\ I
Kot b5 ScmkdronE — 8, MOS e A T i %

WwEY 8: Ak R CEA;-HEE); ESI-MS m/z:
593 [M+Na]". Si#H5 M IEE, AR
R R SR IFRT LG, RE(EISANR . e oy
8 NHHE MY,

%Af%m WA (FEE); ESI-MS m/z: 285
[M—H] . 'H-NMR (600 MHz, DMSO-dy) J: 12.45
(1H, s, 5-OH), 10.88 (1H, s, 3-OH), 10.17 (1H, s,
4'-OH), 9.37 (1H, s, 7-OH), 8.03 (2H, d, J = 8.5 Hz,
H-2', 6), 6.92 (2H, d, J = 8.7 Hz, H-3, 5'), 6.44 (1H,
s, H-6), 6.19 (1H, d, J= 1.7 Hz, H-8). VL F¥is 53
ERE S, I sEy IR, HORFE
—3, éﬁz””ﬁzﬂcﬁ% 9 Jyili4s

AP 10: IO AR (FED; ESI-MS m/z:
339.32 [M+Na]", 315.20 [M—H] . 'H-NMR (600
MHz, CD;COCD3) 8: 6.99 (4H, d, J = 8.5 Hz, H-2', 6/,
2", 6"), 6.70 (4H, d, J = 8.5 Hz, H-3', 5", 3", 5"), 3.86
(2H, m, H-3, 5), 2.67~2.50 (4H, m, H-1, 7), 1.72~
1.62 (4H, m, H-2, 6), 1.56 (2H, t, J = 2.9 Hz, H-4);
BC-NMR (150 MHz, CD;COCD;) d: 129.2 (C-6"),
115.0 (C-5"), 155.3 (C-4"), 115.0 (C-3"), 129.2
(C-2"), 133.2 (C-1"), 129.2 (C-6), 115.0 (C-5"), 155.3
(C-4"), 115.0 (C-3'), 129.2 (C-2'), 133.2 (C-1"), 31.0
(C-7), 40.1 (C-6), 67.5 (C-5), 43.8 (C-4), 67.4 (C-3),
40.1 (C-2), 31.0 (C-1). LL_EHedfs 15 ek — ™,
% etk A 10 4 3, 5-dihydroxy-1, 7-bis (4H-
hydroxyphenyl) heptane.

G 11 RERRR AR CREE; ESI-MS m/z:
313 [M—H] . 'H NMR (600 MHz, DMSO-dj) &: 9.57
(1H, s, 9-OH), 9.51 (1H, s, 11-OH), 7.02 (2H, d, J =
8.0 Hz, H-4, 15), 6.95 (2H, s, H-6, 19), 6.79 (1H, d,
J =82 Hz, H-3, 16), 3.72 (2H, m, H-9, 11), 2.83~
2.73 (4H, m, H-7, 13), 2.18 (2H, td, J = 12.4, 2.6 Hz,
H-8, 12), 1.74 (2H, m, H-10), 1.63~1.59 (2H, m, H-8,
12); "*C-NMR (150 MHz, DMSO-d;) J: 151.0 (C-2,
17), 133.6 (C-6, 19), 130.6 (C-5, 14), 129.1 (C-4, 15),
125.9 (C-1, 18), 115.6 (C-3, 16), 65.9 (C-9, 11), 50.5
(C-10), 34.4 (C-8, 12), 26.1 (C-7, 13). DL _E##i 53¢
pkaRiE 2, s A 11 R

teE12: AR AR CFEED; ESI-MS m/z: 329
[M+H]". 'H-NMR (600 MHz, CD-0D) §: 7.05 (1H,
dd, J = 8.3, 2.1 Hz, H-4), 7.01 (1H, dd, J = 8.1, 2.2

Hz, H-15), 6.80 (2H, t, J= 7.9 Hz, H-3, 16), 6.74 (1H,
d, J = 1.9 Hz, H-6), 6.52 (1H, d, J = 1.9 Hz, H-19),
439 (1H, dd, J = 6.5, 1.8 Hz, H-12), 4.04 (1H, td, J =
8.0, 4.0 Hz, H-8), 3.47 (2H, d, J = 15.8 Hz, H-13, 10),
3.03 (1H, dd, J = 15.7, 3.4 Hz, H-7), 2.89 (2H, td, J =
15.3, 7.2 Hz, H-13, 10), 2.80 (1H, dd, J = 15.7, 9.4
Hz, H-7), 1.88 (2H, dd, J = 13.3, 9.6 Hz, H-9); “C-
NMR (150 MHz, CD;OD) &: 218.7 (C-11), 151.9
(C-2), 151.5 (C-17), 134.3 (C-6), 133.4 (C-19), 130.3
(C-5), 129.4 (C-14), 129.2 (C-4), 128.4 (C-15), 126.7
(C-1), 125.7 (C-18), 115.6 (C-3), 115.4 (C-16), 76.7
(C-12), 71.8 (C-8), 48.4 (C-10), 40.6 (C-7), 38.9
(C-13), 38.1 (C-10), 30.7 (C-9). LA L ¥si 5 Sk 1
— 5, MR A 12 T AR BRI

E 13: AR AR (HEE; ESI-MS m/z: 433
[M—H], 301 [M—H—132]. 'H-NMR (600 MHz,
DMSO-dg) d: 12.64 (1H, s, 5-OH), 10.84 (1H, s,
7-OH), 9.72 (1H, s, 4-OH), 9.17 (1H, s, 3-OH), 7.65
(1H, dd, J = 8.4, 2.1 Hz, H-6'), 7.50 (1H, d, J = 2.1
Hz, H-2'), 6.84 (1H, d, J = 8.4 Hz, H-5), 6.40 (1H, d,
J=2.0 Hz, H-8), 6.20 (1H, d, J = 2.0 Hz, H-6), 5.27
(1H, d, J = 5.1 Hz, H-1"), 3.60 (1H, d, J = 11.3 Hz,
H-5"), 3.21 (1H, d, J = 11.3 Hz, H-5"), 3.76~3.17
(6H, m, sugar-H); "C-NMR (150 MHz, DMSO-dj) J:
178.0 (C-4), 164.6 (C-7), 161.7 (C-5), 156.7 (C-2,
C-9), 149.1 (C-4'), 145.4 (C-3"), 134.2 (C-3), 122.5
(C-1"), 121.4 (C-6'), 116.2 (C-5"), 115.8 (C-2'), 104.4
(C-10), 101.9 (C-1"), 99.1 (C-6), 94.0 (C-8), 72.1
(C-3"), 71.2 (C-2"), 66.5 (C-4"), 64.7 (C-5"). LA L%k
5 SRR 8, M A 13 i -
3-O-a-L-BT A TBE 7 o

EW) 14: TERAK (FEE; ESI-MS m/z: 301
[M—H—162], 463 [M—H], 487 [M+Na]". 'H-
NMR (600 MHz, DMSO-d) 6: 12.62 (1H, s, 5-OH),
10.86 (1H, s, 7-OH), 9.71 (1H, s, 4-OH), 9.14 (1H, s,
3-OH), 7.66 (1H, d, J = 8.4, 2.0 Hz, H-6'), 7.53 (1H,
brs, H-2), 6.82 (1H, d, J = 8.4 Hz, H-5"), 6.41 (1H, s,
H-8), 6.21 (1H, s, H-6), 5.37 (1H, d, J = 7.6 Hz,
H-1"), 3.65~3.45 (6H, m, sugar-H). LA_b%3 5 SCHk
HoE s, WA 14 A

A5 AEHAR (FEE; EI-MS m/z: 154
[M]". "H-NMR (600 MHz, DMSO-d¢) d: 12.26 (1H, s,
-COOH), 9.61 (1H, s, 2-OH), 9.23 (1H, s, 3-OH), 7.31
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(1H, dd, J = 5.9, 2.0 Hz, H-6), 7.26 (1H, dd, J = 8.0,
5.9 Hz, H-5), 6.75 (1H, dd, J = 8.2, 2.0 Hz, H-4); "*C-
NMR (150 MHz, DMSO-d) d: 167.7 (-COOH), 150.5
(C-1), 145.3 (C-2), 122.3 (C-3), 122.1 (C-6), 117.0
(C-5), 115.6 (C-4). VA EXcli 5 Scikapas— s, i
REAW5 N 2, 3- IR R

&Y 16: BEELE A CHEE; ESI-MS m/z: 557
[M+Nal", 533 [M—H], 300 [M—H—(162+71)] -
'H-NMR (600 MHz, CD;0D) §: 7.61 (1H, d, J = 7.5
Hz, H-6"), 7.60 (1H, s, H-2'), 6.84 (1H, d, J = 8.6 Hz,
H-5"), 6.38 (1H, s, H-6), 6.20 (1H, d, J = 1.6 Hz, H-8),
527 (1H, d, J = 7.8 Hz, H-1"), 4.05~3.46 (6H, m,
sugar-H), 1.62~1.43 (2H, m, H-8"), 1.25 (2H, dt, J =
15.0, 7.3 Hz, H-9"), 0.83 (3H, t, J = 7.4 Hz, H-10");
BC-NMR (150 MHz, CD;OD) ¢: 177.8 (C-4), 168.8
(C-7"), 164.6 (C-7), 161.6 (C-5), 157.7 (C-10), 157.0
(C-2), 148.5 (C-4'), 144.6 (C-3"), 133.9 (C-3), 122.1
(C-1"), 121.5 (C-6'), 115.8 (C-5"), 114.5 (C-2'), 104.2
(C-10), 103.0 (C-1'), 98.6 (C-6), 93.4 (C-8), 76.1
(C-3"), 75.8 (C-7"), 74.0 (C-2"), 71.3 (C-4"), 64.8
(C-6"), 30.1 (C-8"), 18.5 (C-9"), 12.5 (C-10"). LA F%k
P scpkaiE— 5, SR 16 Y
HF-6"- 1 RS .

AP 17 B EE R CHEE ; ESI-MS m/z: 591
[M+Na]*, 567 [M—H], 300 [M—H—(162+
105)]"= 'H-NMR (600 MHz, DMSO-dj) J: 7.62 (2H,
d, J=17.0 Hz, H-9", 13"), 7.59 (1H, m, H-11"), 7.55
(1H, dd, J = 8.4, 2.2 Hz, H-6'), 7.48 (1H, d, J = 2.1
Hz, H-2'), 7.26 (2H, t, J = 7.9 Hz, H-10", 12"), 6.80
(1H, t, J = 7.9 Hz, H-5"), 6.39 (1H, d, J = 1.9 Hz,
H-8), 6.19 (1H, d, J = 1.9 Hz, H-6), 5.44 (1H, d, J =
7.8 Hz, H-1"), 4.16~3.15 (6H, m, sugar-H). DL _[%f
5 scmkaE 2, MRS 17 SR
T-6"-2K F IR .

G 18: s g (R ; ESI-MS m/z: 577
[M—H], 601 [M+Na]’, 1 179 [2M+Na] . '"H-NMR
(600 MHz, CD;0D) §: 7.76 (2H, d, J = 8.7 Hz, H-2/,
6'), 7.55 (1H, d, J = 16.0 Hz, H-7"), 7.51 2H, d, J =
8.6 Hz, H-2'", 6'), 7.00 (2H, d, J = 8.7 Hz, H-3', 4),
6.82 (2H, d, J = 8.6 Hz, H-3"", 4""), 6.38 (1H, d, J =
2.0 Hz, H-8), 6.29 (1H, d, J = 15.9 Hz, H-8""), 6.21
(1H, d, J = 2.0 Hz, H-6), 5.63 (1H, d, J = 1.3 Hz,
H-1"),4.92 (1H, t,J= 9.8 Hz, H-4"), 422 (1H, dd, J =

3.1, 1.6 Hz, H-2"), 3.91 (1H, dd, J = 9.8, 3.2 Hz,
H-3"), 3.20 (1H, dq, J = 12.4, 6.2 Hz, H-5"), 0.79 (3H,
d,J= 6.3 Hz, H-6"); *C-NMR (150 MHz, CD-0D) §:
178.1 (C-4), 167.3 (C-9"), 164.5 (C-7), 161.8 (C-5),
160.3 (C-4'), 159.9 (C-4"""), 158.1 (C-2), 157.2 (C-9),
145.3 (C-7"), 133.9 (C-3), 130.6 (C-2'), 130.6 (C-6"),
129.9 (C-2"), 129.9 (C-6"), 125.8 (C-1""), 121.3
(C-1"), 115.4 (C-3"), 115.4 (C-5"), 115.2 (C-3""), 115.2
(C-5""), 113.8 (C-8"), 104.6 (C-10), 100.8 (C-1"),
98.5 (C-6), 93.4 (C-8), 73.3 (C-4"), 70.4 (C-2"), 68.7
(C-3"), 68.3 (C-5"), 16.2 (C-6"). LA L%¥s 5 kR
Y, W A 18 Ty 4R -T SR
AW3-3-0-0-L- 2B AT -

&Y 19: B TR CFEE; ESI-MS m/z: 577
[M—H], 601 [M+Na]", 1 179 [2M+Na]". 'H-NMR
(600 MHz, CD;0D) 6: 7.73 (2H, d, J = 8.7 Hz, H-2,
6"), 7.66 (2H, d, J = 8.6 Hz, H-2'", 6""), 6.94 (2H, d,
J=8.7Hz, H-3', 4'), 6.87 (1H, d, J = 12.8 Hz, H-7""),
6.74 (2H, d, J = 8.6 Hz, H-3"", 4", 6.37 (1H, d, J =
2.0 Hz, H-8), 6.20 (1H, d, J = 2.0 Hz, H-6), 5.75 (1H,
d, J=12.8 Hz, H-8"), 5.50 (1H, d, J = 1.3 Hz, H-1"),
4.92~4.87 (3H, m, H-4", 2", 3"), 3.54 (1H, m, H-5"),
0.87 (3H, d, J= 6.3 Hz, H-6"). VL _E¥¢¥i 5 SCiikgiE
— U WO E A 19 N 47T R 2
193-3-0-a-L- A HE 1

A& 20: AERAR (FEE; ESI-MS m/z: 657
[M~+Na]", 471 [M—H—162] . 'H-NMR (600 MHz,
CD;0D) ¢: 5.33 (1H, brs, H-12), 3.94~3.82 (2H, m,
H-2, 3), 5.45 (1H, d, J = 8.2 Hz, H-1"), 1.23, 1.08,
1.08, 0.99, 0.99, 0.87, 0.87 (% 3H, s, H-23, 24, 25, 26,
27, 29, 30); “C-NMR (150 MHz, CD;OD) d: 15.7
(C-23), 16.0 (C-25), 16.4 (C-26), 18.2 (C-6), 22.5
(C-16), 22.6 (C-30), 23.2 (C-11), 24.9 (C-27), 27.5
(C-15), 27.5 (C-24), 30.1 (C-20), 31.7 (C-22), 32.1
(C-7), 32.5 (C-29), 33.5 (C-21), 37.9 (C-10), 39.1
(C-8), 39.4 (C-4), 41.2 (C-18), 41.6 (C-14), 45.8
(C-19), 46.6 (C-1), 46.8 (C-9), 48.1 (C-17), 55.3
(C-5), 61.1 (C-6"), 68.1 (C-4"), 69.8 (C-2), 72.5 (C-2"),
77.0 (C-3"), 77.3 (C-5"), 83.1 (C-3), 94.3 (C-1"), 122.2
(C-12), 143.6 (C-13), 176.7 (C-28). LA L% 5 SCik
HE 8P, WA 20 g1k R-28-0-B-D-
MR o

tEY 21 kR (HEL; TLC 254 nm
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AHEDE, ARG E KA, SEETIR
XTHS AL, EA RIS ARG R ITATEL, REME
B MSE e 21 W E TR

&) 22: LSRR SR CREED; ESI-MS m/z:
369 [M+Na]’, 345.25 [M—H] » '"H-NMR (600 MHz,
CD;0D) d: 7.03 (2H, dd, J = 8.3, 1.8 Hz, H-4, 15),
6.80 (4H, d, J = 8.1 Hz, H-3, 16, 6, 19), 4.36 (2H, t,
J =17.6 Hz, H-8, 12), 4.07 (2H, dd, J = 7.7, 4.7 Hz,
H-9, 11), 2.97 (4H, d, J = 7.6 Hz, H-7, 13), 2.22 (2H,
dd, J = 7.9, 45 Hz, H-10); “C-NMR (150 MHz,
CD;0D) §: 1512 (C-2, 2'), 133.9 (C-6, 6"), 129.4
(C-5, 5", 129.1 (C-4, 4), 126.0 (C-1, 1"), 115.7 (C-3,
3", 66.3/69.9 (C-8,12/9,11), 40.76 (C-10), 34.91 (C-7,
13). LL B 5 scikioE — 8", Wi a
22 I HEARDYRE.

tEY 23 AEENS (FFEE); EI-MS m/z: 180
[M]". '"H-NMR (600 MHz, DMSO-dj) 6: 4.57 (1H, s,
OH), 4.37 (1H, s, OH), 4.25 (1H, s, OH), 3.65 (1H, s,
OH), 3.42 (2H, m, 2X-OH), 3.31~3.27 (6H, d, J =
7.1 Hz, H-1~6); “C-NMR (150 MHz, DMSO-dq) &
73.6 (C-1, 2), 72.6 (C-4, 5), 71.2 (C-3, 6). LA =¥ 5
SCHRIRE B0, WM e A 23 L
4 REAAEENK

HERIFR T 3.48 mg DPPH ¥ T /K £ IV Wik
i, A 50 mL, MEREAAA A . A3
ERRIEE S, W T R (DMSO)
FRRERS 5 AR ERL FE A Il ( S WER I
Y. AMEEASIOGR 2y . BEIR CFERARHGR . IE T
R A 50 40 99 4 5004 1004 204 4. 0.8 pg/mL;
A 1. 24 44 64 11, 12, 14, 18, 20. 22 %
5124 500, 100, 20, 4. 0.8 pmol/L). fE 96 fLHK
3AEALHIIA 20 uL %1 DMSO HIAF Ml A i s
B J5 I E N\ 100 pmol/L DPPH Z EE ¥ 180
pl, BT PR AL N 30 min, 7E3% 30s, Ja T 517
nm P KA . RS TF, BL 20 uL
DMSO B FFIAE S AEA 1, LA IMA DPPH
(A WA ity £ T VAR A i A 5 RN B2 1 5 53¢
HER. LU DPPH VHERF N 50%I 45 A & 4 Ji
(ICsp) TEAVFMFabR, 4E43F C IR FIRAIH
PEXTIE . 25K 1.

SRR BoR, R T RPN BEA
TR, AU 4 OB R G YIE AR 6
RN E Y R — 2 PR ATE .

&1 #m* DPPH BHERBRENE (x+s5,n=3)
Table 1 DPPH radical scavenging activities of samples

(xxs,n=3)

AR ICs

LSRR (4.70+0.77) pg/mL
1 I R AE I 43 (86.61+3.35) pg/mL
TR £ MR HUE 23 (6.07+0.48) pg/mL
IE T IG5 (2.7440.72) pg/mL
1 ND

2 ND

4 (2.19£0.48) pmol/L
6 (6.80£0.52) pmol/L
11 (41.11%1.47) pmol/L
12 (52.00£2.32) pmol/L
14 (228.40%1.69) pmol/L
18 ND

20 ND

22 (20.60£0.87) pmol/L
A% C (7.30%0.35) pumol/L
WEFR (2.44240.08) pmol/L
ND- A 21

ND means not detected
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