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Chemical constituents from leaves of Panax notoginseng and anti-oxidant activity

HUANG Ji-wu, LI Chuang-jun, YANG Jing-zhi, MA Jie, ZHANG Dong-ming
State Key laboratory of Bioactive Substance and Function of Natural Medicines, Institute of Materia Medica, Chinese Academy of
Medical Sciences and Peking Union Medical College, Beijing 100050, China

Abstract: Objective To study the chemical constituents from the leaves of Panax notoginseng and their antioxidant activity (ABTS
and DPPH). Methods The constituents were isolated and purified by celite, silica gel, MCI and Sephadex LH-20, reversed-phase
MPLC chromatographic methods, then purified by preparative HPLC. Their structures were identified on the basis of mass spectrum
and NMR spectrum. Anti-oxidant activity of these compounds was initially investigated. Results Fifteen compounds were isolated
from the chloroform, acetone-ethanol (4: 1) and acetone-ethanol (1: 1) fractions of 95% ethanol extract of the leaves of P. notoginseng,
and their structures were elucidated as follows: falcarinol (1), p-tocopherol (2), (2S,4aS,70R)-70-acetyl-3,4,40,70-
tetrahydro-4a-hydroxy-2,6,7-trimethyl-2-(4,8,12-trimethyltridecyl) cyclopenta [B] pyran-5 (2H)-one (3), picrionoside B (4),
linarionoside A (5), viburnolide A (6), quercetin (7), lilyn (8), skimmin (9), apiosylskimmin (10), daphnin methylether (11), 20
(S)-ginsenoside Rh, (12), ginsenoside F2 (13), 20 (R)-ginsenoside Rh, (14), and isoginsenoside Rh; (15). Conclusion Compounds 3,
6, and 9—11 are isolated from the plant of genus Panax for the first time, compounds 2 and 4 are isolated from this plant for the first
time. Compounds 2, 4, 7, and 8 show certain anti-oxidant activity.
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Bt 95% LSRRI A AT -8 (41 1) M
PIlH-2 8 (12 1) 3 AMBEBEAAL A7 o S HTA
IE PEHEAT AT A

bl DU EE I W e CERFLIND = 1 AN NS (O] W SR EERFLN
310 NN SPR Rl ST 12 NN N = ST e
R, M= 95% ORI A« TE-
CBE (401D M-8 (12 1) 3 MBS
SrERE] 15 MEEY, 5% E N falearinol (1),
y-tocopherol (2). (55)-3a-acetyl-2,3,5-trimethyl-7a-
hydroxy-5-(4,8,12-trimethyltridecanyl)-1,30,5,6,7,7a-
hexahydro-4-oxainden-1-one (3). picrionoside B (4).
linarionoside A (5). viburnolide A (6). #il % &
(quercetin, 7)+ lilyn (8). ¥ (skimmin, 9).
RAT 187 47 2% 4 25 Capiosylskimmin, 10). daphnin
methylether (11). 20(S)- A & = Rh, [20(S)-
ginsenoside Rhy, 12]. AZEH F, (ginsenoside F;,
13). 20(R)-\Z2H Rh, [20(R)-ginsenoside Rh,,
14]. 5 A= %21 Rh; (isoginsenoside Rhs, 15).
HALEY 3. 6. 9~11 NEIXRMAS BT 75
B2, ALEY 2. 4 AERMZED T ERE]
WP HER THED 1~15 PTARE S, Hdiks
V2. 4. 7. 8 A EGRIBUEAEVE.
1 XFES5HH

Aglient 1100 1= Z0BAH B REAX (22 BEMRRHE A R
/AT]); SpectraMax M5 £ DI RelgFR{ (3£[E MD A
] ); JEOL ECZ-400S ( H A< fE Tk 22)  WNMR-I
500 (PR BT BR 2 7)) A1 VNS-600 (fii
B0 MBILIROG EH S BH OIS Rg G L
BEARATD, BA C-605 B ikl AR
C-635 BUKI &% . C-615 BLHEMHIHIT. C-660 BUiE
rdads. BEFERT, C-690 RURFIBAEH: (560 mm X
60 mm); LC-6AD fill & /UAH (il ) C H A By EE A 7))
YMC-Pack ODS-A il &4+ (250 mm X 20 mm, 5 pm,
HAD; # &1 AR (100~200. 200~300. 300~
400 H, itk TA MR 7)D; CHP20/P120MCI
FEIE (HA=ZE/A7]); Sephadex LH-20 #t/ift:
il CRITAEYEARATFD; HPD-100 KAL
PG GRIABE M = B THRAR]D; wEigt (EZ
SR RFIARARD; AIGaAFREE, 8 (AR
R RAFD; siraiammt. &0, W, &
fE. HEE b ).

=-bM-F 2015 4F 5 ARA A XIIMN, &g

] = 72 B 25109 70 BT ES AR A 02 %8588 Panax
notoginseng (Burk.) F. H. Chen fJi¥-, HAzA (ID-S-
2716) 7T E R B Y T TR AR 2
2 RESSE

TR =t 25 kg, WS 95% LBk
AL, $EHUR A HUE R G , 152 REHEY) 5 100 go
B3 600 g iZBiR @i i A, 43 mof i
fik s S0 PIBR TORR-ZBE (4 0 1. NEE-28 (1
D LB HEE T AN HA SR (200
@) HEERHMIE (100~200 H), F&EA5-FEE
fii, FL153]8 M4 (B1~B8). HH B6 (85g)
2 RE A B3 (200~300 H D, PAGAT- BB,
A5 15 M4 (B6a~B6o), B6b (1.1 g) H&d
REAT 3 (300~400 H ), FHEG-BEIR LR,
K15 36 M (B6b-1~B6b-36). B6b-27 £id il
HIAH (95%HEE) Ak 320G 2 (30 mg) A
3 (11 mg). B6b-32 &Ll il &t (85%LME) 4
AERLAEY 1 (25mg). HE-Z8BE (41 1) Bt
AL (300 g) Zead fE At (100~200 H)D 705,
PLET-FEESE M, 3K 16 AN4L% (D1~D16). D10
(38 g). D12 (40 g) 74t MCIH: (i, LU
BE-K¥Efi, 3304 D10a~D10g. D12a~DI2f,
D10c (6 g) &yt il & B )5, 13820 4
7 (D10c-1~D10c-20). D10c-13 £ il 4 A
(15%Z05) Atk 3 2EY 4 (13 mg). D10c-18
LW (20%L1E) itk 33k &9 5 (103
mg). D12b &t FEGl AR fa, A&
WARETE (20% F ) 4B 2EY 6 (315 mg).
D12e (10 g) &idHEHl&HAAHEE, B33 20
ANMRAY (D12e-1~D12e-21). D12e-21 &5 2 &
Hl A AL (45% 20 80%HIEE) 4ifkis 1k
AW12 (22 mg). 13 (50 mg). 14 (13 mg). 15
(5mg). D14 (55 g) %t MCI i, Lo
BE-/KPEfE, 7323 ANMA4r D14a~Dl4c. Dlde (10
g) W&t LH-20 &Eek:, FHPEEh, 1934 4
Y% Dl4cl~Dl4c4, Dl14c3 FH 40% H EEd] 4515 5
th&¥ 7 (2mg) A1 8 (411 mg). HEA-LFE (1: 1)
Vel ALt HPD-100 KALMAE, HH SBEE-/KBEM
53] 4 AN4H4% EO~E3, E2 (113 g) HZ4id MCI #
i, DLORE-KBEML, 53] 5 M E2a~E2e.
E2c (45g) ZidrEfetttaiE (200~300 H), H&
Ui - EE- K BEAT BEME, 193] 20 NS (E2el~
E2c20), ff5 E2c2 FHfl#BOAH Gt Taiift (10%
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I, BELEY) 9 (7 mg). 10 (9 mg) A1 11 (1 mg)-.
3 ZHEE

A 12 35 35 R 4 . 'H-NMR (400 MHz,
CDCly) 6: 5.23 (1H, dt, J = 10.1, 1.0 Hz, H-1a), 5.46
(1H, dt, J = 16.9, 1.0 Hz, H-1b), 5.93 (1H, ddd, J =
17.0, 10.1, 5.4 Hz, H-2), 4.91 (1H, d, J= 5.2 Hz, H-3),
3.03 (2H, m, H-8), 5.37 (1H, m, H-9), 5.51 (1H, m,
H-10), 2.02 (2H, m, H-11), 1.33 (2H, m, H-12),
1.26~1.40 (8H, m, H-13~16), 0.88 (3H, t, J = 6.9
Hz, H-17); “C-NMR (100 MHz, CDCl;) ¢: 117.1
(C-1), 136.2 (C-2), 63.6 (C-3), 74.3 (C-4), 71.4 (C-5),
64.1 (C-6), 80.4 (C-7), 17.8 (C-8), 122.0 (C-9), 133.2
(C-10), 27.3 (C-11), 29.3 (C-12), 29.3 (C-13), 29.3
(C-14), 31.9 (C-15), 22.7 (C-16), 14.2 (C-17). LA %
I 5 CmkxT IR IR A — 50, M A 1A
falcarinol.

a2 BWEMARBA . HR-ESI-MS m/z:
417.373 7 [M+H] 2R H 5T 3N CixHypO, (I
14 417.372 7). 'H-NMR (500 MHz, CDCL;) &: 1.24
(3H, s, H-2a), 1.70 (2H, dt, J = 13.0, 6.4 Hz, H-3),
2.66 (2H, m, H-4), 0.85 (3H, s, H-4'a), 6.36 (1H, s,
H-5), 2.13 (3H, s, H-7a), 0.83 (3H, s, H-8'a), 2.11 (3H,
s, H-8b), 0.87 (3H, s, H-12a), 0.86 (3H, s, H-13'); *C-
NMR (125 MHz, CDCLy) d: 75.6 (C-2), 24.2 (C-2a),
31.6 (C-3), 22.5 (C-4), 118.4 (C-4a), 112.3 (C-5),
146.4 (C-6), 121.8 (C-7), 12.0 (C-7a), 125.9 (C-8),
145.9 (C-8a), 12.1 (C-8b), 40.2 (C-1'), 21.2 (C-2"),
37.6 (C-3'), 32.8 (C-4"), 19.8 (C-4'a), 37.6 (C-5'), 24.6
(C-6"), 37.4 (C-7"), 33.0 (C-8"), 19.9 (C-8'a), 37.6
(C-9"), 25.0 (C-10"), 39.5 (C-11"), 28.1 (C-12'), 22.8
(C-12"), 22.9 (C-13") LA EEHE 5 SCHk xS IR A —
#;, W EEY 2 A y-tocopherol,

&Y 3. WHEOMARTA . HR-ESI-MS m/z:
463.379 1 [M~+H] ZRrH 573N CoH5 0, GHE
18 463.378 2). 'H-NMR (500 MHz, CDCl3) d: 1.79
(2H, dd, J = 13.0, 7.1 Hz, H-6), 1.90 (1H, dt, J=11.8,
7.1 Hz, H-7a), 2.43 (1H, dt, J = 13.0, 7.2 Hz, H-7B),
472 (1H, s, 7a-OH), 2.02 (3H, s, H-2'), 1.82 (3H, s,
H-3'), 1.83 (3H, s, H-4"), 1.31 (3H, s, H-5"), 0.86 (6H,
d, J=6.7 Hz, H-13", 16"), 0.84 (6H, m, H-14", 15");
BC.NMR (125 MHz, CDCLy) d: 205.2 (C-1), 139.4
(C-2), 163.2 (C-3), 89.2 (C-3a), 87.2 (C-5), 36.3
(C-6), 33.0 (C-7), 92.3 (C-7a), 207.2 (C-1"), 25.0

(C-2)), 11.9 (C-3"), 8.8 (C-4'), 41.6 (C-1"), 22.6
(C-2"), 37.4 (C-3"), 32.9 (C-4"), 37.6, 37.6, 37.7
(C-5", 7", 9"), 24.6 (C-6"), 33.0 (C-8"), 25.0 (C-10"),
39.5 (C-11"), 28.1 (C-12"), 22.8, 22.9 (C-13", 16"),
19.8, 19.9 (C-14", 15"), PA_EE 55 Sk 5 R FE A —
;P W% A 3 N (55)-3a-acetyl-2,3,5-
trimethyl-7a-hydroxy-5-(4,8,12-trimethyltridecanyl)-
1,3a,5,6,7,7a-hexahydro-4-oxainden-1-one.

& 4: TR . (H)-ESI-MS m/z: 395.2
[M+Na]"; "H-NMR (600 MHz, CsDsN) d: 1.71 (1H,
dd, J=13.2, 6.8 Hz, H-2a), 1.93 (1H, dd, J=13.2, 5.6
Hz, H-2b), 5.91 (1H, s, H-4), 2.34 (1H, d, J = 10.0 Hz,
H-6), 5.54 (1H, ddd, J = 15.2, 9.6, 1.2 Hz, H-7), 5.77
(1H, dd, J = 15.2, 6.0 Hz, H-8), 1.46 3H, d, J = 6.4
Hz, H-10), 0.80 (3H, s, H-11), 1.05 (3H, s, H-12), 1.60
(3H, s, H-13), 5.03 (1H, d, J= 7.6 Hz, H-1"), 4.01 (2H,
overlapped, H-2', 5"), 4.30 (2H, overlapped, H-3', 4'),
4.58 (2H, m, H-6); “C-NMR (150 MHz, CsDsN) &:
54.8 (C-1), 33.8 (C-2), 41.3 (C-3), 73.1 (C-4), 124.9
(C-5), 137.8 (C-6), 128.0 (C-7), 140.0 (C-8), 68.1
(C-9), 24.7 (C-10), 25.1 (C-11), 29.8 (C-12), 23.2
(C-13), 103.5 (C-1'), 75.7 (C-2'), 79.1 (C-3"), 72.2
(C-4"), 78.9 (C-5"), 63.3 (C-6") LA LK dsi 5 STk 1
FA ), W% EAY) 4 9 picrionoside B

&M 5. AMKAK, (+H)-ESIMS m/z: 397.1 M+
Na]"; 'H-NMR (400 MHz, CsDsN) §: 1.04 (1H, s,
H-2a), 1.70 (1H, s, H-2b), 2.07 (1H, s, H-7a), 2.48
(1H, s, H-7b), 1.70 (1H, s, H-8), 3.60 (1H, s, H-9),
1.38 (3H, d, J = 6.0 Hz, H-10), 0.98 (3H, s, H-11),
1.04 (3H, s, H-12), 1.64 (3H, s, H-13), 5.06 (1H, d, J =
7.6 Hz, H-1'), 4.02 (2H, overlapped, H-2', 5'), 4.28
(2H, overlapped, H-3', 4'), 4.55 (2H, m, H-6); Be-
NMR (100 MHz, CsDsN) d: 38.0 (C-1), 47.1 (C-2),
71.8 (C-3), 39.6 (C-4), 124.1 (C-5), 138.0 (C-6), 25.2
(C-7), 40.8 (C-8), 67.7 (C-9), 24.2 (C-10), 28.5
(C-11), 30.3 (C-12), 20.0 (C-13), 102.5 (C-1'), 75.4
(C-2'), 78.7 (C-3"), 71.7 (C-4"), 78.5 (C-5), 62.9
(C-6")o LA EXHE 5 ciiont e A — 5, B etk
&%) 5 A linarionoside A .

e 6: AR (+H)-ESIMS m/z: 507.0 M+
Na]"; 'H-NMR (400 MHz, CD;0D) ¢: 2.91 (1H, dd,
J =174, 89 Hz, H-3a), 3.11 (1H, dd, J = 17.4, 12.8
Hz, H-3b), 4.81 (1H, dd, J = 12.8, 9.2 Hz, H-4), 4.01
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(1H, s, H-8), 4.06 (1H, dd, J = 8.4, 2.6 Hz, H-11a),
4.35 (2H, overlapped, H-11b, 12), 7.25 (2H, d, J = 8.4
Hz, H-14, 18), 6.78 (2H, d, J = 8.8 Hz, H-15, 17), 4.89
(1H, overlapped, H-1"), 3.45 (2H, overlapped, H-2’,
3%, 3.29 (1H, m, H-5"), 3.78 (2H, m, H-6"); "*C-NMR
(100 MHz, CD;0D) &: 176.2 (C-2), 34.2 (C-3), 45.0
(C-4), 91.0 (C-5), 172.1 (C-6), 89.0 (C-8), 109.1
(C-9), 77.5 (C-11), 74.6 (C-12), 124.3 (C-13), 1313
(C-14, C-18), 159.1 (C-16), 116.7 (C-15, C-17), 97.5
(C-1"), 74.7 (C-2"), 771.8 (C-3'), 70.6 (C-4"), 78.1
(C-5'), 61.4 (C-6)o LA %5t 55 SCkox e A — 0,
W% e &9 6 24 viburnolide A

&Y 7. #EOKAK; 'HNMR (400 MHz,
DMSO-dq) 6: 6.18 (1H, s, H-6), 6.41 (1H, s, H-8),
7.66 (1H, d, J = 1.6 Hz, H-2'), 6.88 (1H, d, J = 8.4,
H-5'), 7.53 (1H, dd, J = 8.4, 2.0 Hz, H-6'), 9.34 (2H,
brs, 3, 4-OH), 9.67 (1H, s, 3’-OH), 10.79 (1H, brs,
7-OH), 12.48 (1H, s, 5-OH); "“C-NMR (150 MHz,
DMSO-dq) d: 146.8 (C-2), 135.8 (C-3), 175.9 (C-4),
160.7 (C-5), 98.2 (C-6), 163.9 (C-7), 93.4 (C-8), 156.2
(C-9), 103.0 (C-10), 122.0 (C-1'), 115.1 (C-2'), 145.1
(C-3"), 147.7 (C-4"), 115.6 (C-5"), 120.0 (C-6). LA L
Mol 5 SCmion A 3, M et A T i
K.

& 8: K EK; 'HNMR (400 MHz,
CsDsN) d: 6.14 (1H, s, H-6), 6.34 (1H, s, H-8), 8.04
(2H, d, J = 8.8 Hz, H-2', 6), 6.86 (2H, d, J = 8.8 Hz,
H-3',5'), 5.31 (1H, d, J= 7.2 Hz, gal-H-1"), 4.02 (1H,
dd, J=9.6, 7.2 Hz, gal-H-2"), 4.72 (1H, d, J = 6.8 Hz,
gle-H-1""); PC-NMR (100 MHz, CD;OD) J: 158.8
(C-2), 1349 (C-3), 179.8 (C-4), 163.0 (C-5), 99.8
(C-6), 165.8 (C-7), 94.7 (C-8), 158.4 (C-9), 105.7
(C-10), 122.7 (C-1"), 132.4 (C-2, 6'), 116.2 (C-3', 5"),
161.5 (C-4), 101.5 (gal-C-1"), 80.2 (gal-C-2"), 74.8
(gal-C-3"), 70.0 (gal-C-4"), 76.9 (gal-C-5"), 62.6
(gal-C-6"), 104.7 (gle-C-1""), 75.4 (gle-C-2""), 77.9
(gle-C-3""), 71.3 (gle-C-4""), 78.2 (gle-C-5""), 61.9
(gle-C-6"")o LA_EXd 5 SCmk e HEFE A — 551, i
ENAEY) 8 N lilyn.

&Y 9: FMKAR; 'HNMR (500 MHz,
DMSO-dq) d: 6.32 (1H, m, H-3), 8.00 (1H, m, H-4),
7.64 (1H, m, H-5), 7.01 (1H, m, H-6), 7.05 (1H, s,
H-8), 5.03 (1H, m, glc-H-1"), 3.28 (2H, overlapped,

glc-H-2', 3"), 3.17 (1H, m, glc-H-4"), 3.45 (2H, m,
glc-H-5', 6'a), 3.71 (1H, m, gle-H-6'b); *C-NMR (125
MHz, DMSO-ds) 6: 160.2 (C-2, 7), 113.3 (C-3), 144.2
(C-4), 113.1 (C-4a), 129.4 (C-5), 113.6 (C-6), 155.0
(C-8a), 103.2 (C-8), 100.0 (glc-C-1"), 73.1 (glc-C-2"),
77.1 (gle-C-3"), 69.6 (glc-C-4"), 76.5 (glc-C-5"), 60.7
(gle-C-6"). LA ¥if 5cmpad e A — 5", ks
EWEY 9 N

&Y 10 Ak AE, 'HNMR (400 MHz,
DMSO-dg) J: 6.33 (1H, d, J= 9.5 Hz, H-3), 8.00 (1H,
d,J=9.5 Hz, H4), 7.65 (1H, d, J = 9.5 Hz, H-5), 7.02
(2H, s, H-6, 8), 5.02 (1H, d, J= 7.5 Hz, glc-H-1"), 3.29
(1H, overlapped, glc-H-2"), 3.29 (1H, overlapped,
glc-H-3"), 3.12 (1H, m, gle-H-4"), 3.59 (1H,
overlapped, glc-H-5"), 3.45 (1H, dd, /= 11.0, 7.0 Hz,
glc-H-6'a), 3.88 (1H, overlapped, glc-H-6'b), 4.79
(1H, d, J = 2.5 Hz, api-H-1"), 3.74 (1H, overlapped,
api-H-2"), 3.59 (1H, overlapped, api-H-4"a), 3.88 (1H,
overlapped, api-H-4"b), 3.29 (1H, overlapped,
api-H-5"a), 3.37 (1H, d, J= 11.5 Hz, api-H-5"b); “C-
NMR (150 MHz, DMSO-d¢) J: 160.2 (C-2), 113.4
(C-3), 144.2 (C-4), 129.5 (C-5), 113.4 (C-6), 160.1
(C-7), 103.3 (C-8), 155.0 (C-9), 113.2 (C-10), 99.9
(gle-C-1"), 72.9 (gle-C-2"), 76.2 (gle-C-3"), 69.7
(gle-C-4"), 75.5 (gle-C-5"), 67.6 (gle-C-6"), 109.3
(api-C-1"), 75.8 (api-C-2"), 78.6 (api-C-3"), 73.3
(api-C-4"), 63.1 (api-C-5"). LA %ds 5 sCihont g 3k
A, W A A 10 BT TR

&Y 1. HEHEK: HNMR (500 MHz,
DMSO-dg) J: 6.34 (1H, d, J= 9.5 Hz, H-3), 7.99 (1H,
d,/J=9.5 Hz, H-4), 7.40 (1H, d, J = 8.5 Hz, H-5), 7.19
(1H, d, J = 8.7 Hz, H-6), 5.03 (1H, d, J = 7.0 Hz,
glc-H-1"), 3.88 (3H, s, OCH3;), 3.28 (2H, overlapped,
gle-H-2', 3", 3.17 (1H, m, glc-H-4"), 3.45 (2H,
overlapped, glc-H-5', 6'a), 3.71 (1H, m, glc-H-6'd);
PC-NMR (125 MHz, DMSO-dq) 6: 159.7 (C-2), 112.3
(C-3), 1444 (C-4), 123.1 (C-5), 113.3 (C-6), 153.1
(C-7), 135.7 (C-8), 147.3 (C-9), 114.1 (C-10), 100.4
(gle-C-1"), 73.1 (gle-C-2"), 77.1 (gle-C-3"), 69.5
(gle-C-4"), 76.6 (gle-C-5"), 60.5 (gle-C-6"), 60.9
(OCH3). LA % 5 5e kot f kA — 3™, ke
1A% 11 24 daphnin methylether.

WEW 12: EE LMK, (+)-ESI-MS m/z: 6453
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[M-+Na]"; '"H-NMR (400 MHz, CsDsN) &7x T JRA
Z: T =i R EVRHER) 8 SIS S 60 0.83
(CH3), 0.98 (2CH;), 1.02 (CH;), 1.34 (CHj), 1.45
(CH3) 1.64 (CH;), 1.67 (CHs). J: 3.41~5.34 FHE N
B LR 755 . thAh "TH-NMR 3825 H 7 R 35 5L 15
5 4.98 (1H, d, J = 7.5 Hz, gle-H-1"); C-NMR (100
MHz, CsDsN) d: 39.5 (C-1), 27.5 (C-2), 89.2 (C-3),
40.4 (C-4), 56.7 (C-5), 18.8 (C-6), 36.3 (C-7), 37.3
(C-8), 50.8 (C-9), 40.0 (C-10), 31.7 (C-11), 71.2
(C-12), 48.9 (C-13), 52.1 (C-14), 31.2 (C-15), 27.1
(C-16), 55.2 (C-17), 17.2 (C-18), 16.7 (C-19), 73.3
(C-20), 27.2 (C-21), 35.5 (C-22), 23.4 (C-23), 126.7
(C-24), 130.7 (C-25), 26.2 (C-26), 18.0 (C-27), 28.5
(C-28), 16.2 (C-29), 17.4 (C-30), 107.3 (glc-C-1"),
76.1 (glc-C-2'), 79.1 (gle-C-3'), 72.2 (gle-C-4"), 78.7
(gle-C-5"), 63.4 (glc-C-6") o LA H 4 5 SClik xS BRI A
— M R E LAY 12 4 20 (S)- A S B 1T Rhy.

&Y 13: HER K, (+)-ESI-MS m/z: 807.3
[M+Na]"; 'H-NMR (400 MHz, CsDsN) §: 3.36 (1H,
m, H-3a), 0.72 (1H, s, H-50), 3.93 (1H, s, H-12a),
0.97 (3H, s, H-18), 0.81 (3H, s, H-19), 1.62 (3H, s,
H-21), 5.21 (2H, overlapped, H-24, glc-H-1"), 1.59
(6H, s, H-26, 27), 1.31 (3H, s, H-28), 1.00 (3H, s,
H-29), 0.95 (3H, s, H-30), 4.94 (1H, m, glc-H-1");
BC-.NMR (100 MHz, CsDsN) 6: 39.3 (C-1), 26.8
(C-2), 88.9 (C-3), 39.7 (C-4), 56.4 (C-5), 18.5 (C-6),
35.2 (C-7), 40.1 (C-8), 50.2 (C-9), 37.0 (C-10), 31.0
(C-11), 70.2 (C-12), 49.5 (C-13), 51.5 (C-14), 30.8
(C-15), 26.7 (C-16), 51.7 (C-17), 16.0 (C-18), 16.7
(C-19), 83.4 (C-20), 22.4 (C-21), 36.2 (C-22), 23.3
(C-23), 126.0 (C-24), 131.0 (C-25), 25.8 (C-26), 17.8
(C-27), 28.2 (C-28), 16.3 (C-29), 16.9 (C-30), 107.0
(gle-C-1"), 75.8 (gle-C-2"), 78.8 (gle-C-3), 72.0
(gle-C-4"), 783 (gle-C-5"), 63.2 (gle-C-6"), 98.3
(gle-C-1"), 75.2 (gle-C-2"), 79.3 (gle-C-3"), 71.7
(gle-C-4"), 78.4 (glc-C-5"), 62.9 (glc-C-6"). LA % HE
53R A -, Wtk &Y 13 IS
B Fy.

&Y 14: WREER K, (+)-ESI-MS m/z: 645.3
[M+Na]"; "H-NMR (400 MHz, CsDsN) &7 8 4NH
55 oy 1.71 (CH;), 1.67 (CH;), 1.41 (CH3), 1.34
(CHs), 1.03 (CH3), 0.84 (CH3), 1.02 (2X CH3), 1 M
R IESEES oy 497 (1H, d, J = 7.6 Hz,

gle-H-1"); C-NMR (150 MHz, CsDsN) 6: 39.2 (C-1),
26.8 (C-2), 88.9 (C-3), 40.1 (C-4), 56.4 (C-5), 18.6
(C-6), 35.3 (C-7), 37.0 (C-8), 50.5 (C-9), 39.8 (C-10),
32.3 (C-11), 71.0 (C-12), 49.3 (C-13), 51.9 (C-14),
31.5 (C-15), 26.7 (C-16), 50.7 (C-17), 16.9 (C-18),
16.5 (C-19), 73.1 (C-20), 22.9 (C-21), 43.4 (C-22),
22.7 (C-23), 126.1 (C-24), 130.9 (C-25), 25.9 (C-26),
17.4 (C-27), 28.2 (C-28), 15.9 (C-29), 17.8 (C-30),
107.1 (gle-C-17), 75.9 (gle-C-2"), 78.8 (gle-C-3"), 72.0
(gle-C-4"), 78.5 (glc-C-5"), 63.1 (gle-C-6"). LA LE%idE
53R IS A ST, st A 14 4 20
(R)-ANZ 1 Rhy.

&Y 15: KA HR-ESI-MS m/z: 627.423 3
[M+Na]", BaHNTRA CiHeNaO; GiHE{E
627.423 1); 'H-NMR (400 MHz, CsDsN) &7~ 8 4~
RS S oy 1.84, 1.64, 1.59, 1.33, 1.03, 1.01, 0.98,
0.83, ¥ LMEfES on 497 (IH, d, J = 7.6 Hz,
glc-H-1'), 4.06 (2H, overlapped, glc-H-2', 5'), 4.26
(2H, everlapped, glc-H-3', 4"), 4.43 (1H, dd, J = 12.0,
6.0 Hz, glc-H-6a), 4.62 (1H, d, J = 9.2 Hz,
gle-H-6'b); ">C-NMR (150 MHz, CsDsN) &: 39.2
(C-1), 26.7 (C-2), 88.7 (C-3), 39.7 (C-4), 56.4 (C-5),
18.4 (C-6), 35.3 (C-7), 40.2 (C-8), 50.7 (C-9), 37.0
(C-10), 32.2 (C-11), 72.5 (C-12), 50.9 (C-13), 51.0
(C-14), 32.6 (C-15), 28.8 (C-16), 50.6 (C-17), 15.8
(C-18), 16.4 (C-19), 140.1 (C-20), 13.2 (C-21), 124.2
(C-22), 27.4 (C-23), 124.5 (C-24), 131.2 (C-25), 25.7
(C-26), 17.7 (C-27), 28.1 (C-28), 16.8 (C-29), 17.0
(C-30), 107.0 (gle-C-1), 75.8 (gle-C-27), 78.8
(gle-C-3), 71.9 (gle-C-4'), 78.4 (gle-C-5"), 63.1
(gle-C-6")o VA3 5 Srihont i3 A — 5515, g
YEAY 15 NR NS BT Rhs.

4 MENFEEHAR
4.1 ABTS B EFRSIE

W 3 ANSEEG A 2 4125 pL /K ZBE+25 ul
ABTS #4125 uL £ FE i 425 uL ABTS
B AR AR (25 pL FFIFE S 425 pL 7%
KD, 44T ABTS [2,2-BEE-X (3-LFEoK I
WRIRR-6-IR) R ER] ARSI, IR E
HAHRVEHHATIR S, G 30 min, E 734 nm
WK FMEREE (4) 1. ABTS HH3EERF=
1—(4 #s—A #i)/A =1. H] GraphPad Prism 6 i+t
EWVIHEBENHIRE (ICso) 1H. SRNE 1.
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4.2 DPPH EHEEMRELE

W3 ARG 2 HAL(25 uL /K LEE+25 pL
DPPH 70 FE SR 41(25 pL £RIEE & +25 uL DPPH
WD AJEAL(25 pL FFIUFE +25 L BK LB .
F2H3E4T DPPH (1,1- R FE2-= 32K B
FERR I, WM S TIR A, Bt
SR 30 min, 7E 517 nm P F%E 4 /6. DPPH H
HIEERRFE=1—(4 #a—4 #x)/A 21. H GraphPad
Prism 6 i+ AL BV ICso B . SR WFE 1.

®1 L&MW, 4. 7.
7 (xts ,n=3)
Table1 ABTS and DPPH free radical-scavenging activity of
compounds 2,4,7,and 8 (x+s,n=3)

8 55/ ABTS & DPPH HHEA&E

ICso/(mol- L")

waEY
ABTS DPPH
2 (1.80+0.15) X10™* (1.83%£0.15) X107
4 >1.00x 107 (6.92+0.86) X107
7 (1.8240.12) X107 (8.86+0.27) X107
8 (3.69£0.45) X10* (2.56+1.10) X107
WETE  (1.08£0.03) X107 (2.30%0.18) X107°¢

RSN, ka2, 40 7. 8 WHEARGEN
PEMAER, HAtb &9 7 1 ABTS H HIETERAE
MS5EETIRMEY; LEY 4 A1 7 1) DPPH H i
HEREH SR E TR Y.
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