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JIAO Qian', XTAO Jianhong!, REN Gang!, ZENG Yuheng?, XIAO Liuming?, ZHONG Guoyue', JIANG Wei'

1. Research Center for Traditional Chinese Medicine Resources and Ethnic Minority Medicine, Jiangxi University of Chinese
Medicine, Nanchang 330004, China

2. School of Pharmacy, Jiangxi University of Chinese Medicine, Nanchang 330004, China

Abstract: Objective To investigate the chemical constituents of Saxifraga tangutica and screen isolated compounds for antioxidant
activity. Methods The ethanol extract of S. fangutica was isolated and purified using various chromatographic techniques, including
silica gel column chromatography, Sephadex LH-20 gel column chromatography, ODS column chromatography, and semi-preparative
HPLC. The isolated compounds’ structures were elucidated through the analysis of their physicochemical properties combined with
their spectroscopic data. The in vitro antioxidant activity of the compounds was evaluated using the 1,1-diphenyl-2-picrylhydrazyl
(DPPH) radical scavenging assay. Results A total of 14 compounds were isolated and identified as 6-(3,4-dihydroxyphenyl)hexan-2-
one (1), rhododendrol (2), frambinone (3), pinoresinol-4-O-glucoside (4), rel-(2a,3p)-7-O-methylcedrusin (5), dihydrodehydro-
diconiferyl-3a-O-a-L-rhamnopyranoside (6), 5,7-dihydroxychromone (7), hyperoside (8), quercetin-7-O-B-D-glucoside (9), quercetin
(10), isorhamnetin-3-O-B-D-galactoside (11), quercetin-3-O-a-L-arabinopyranoside (12), byzantionoside B (13), capitsesqgside C (14).
The antioxidant activity assays indicated that compounds 1, 8—10, and 12 scavenged DPPH radicals with 1Cso values of (627.06 +
12.90), (75.16 £ 4.15), (180.63 +2.27), (154.83 £ 4.21), and (110.33 £ 0.73) pmol/L, respectively. Conclusion Compound 1 is a new
compound, designated saxifragone (1). Compounds 4—=6, 13, and 14 were isolated from genus Saxifiaga for the first time, Compounds

7 and 12 were isolated from S. tangutica for the first time. In the antioxidant evaluation, compound 8 exhibited activity comparable to
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that of vitamin C, while compounds 9, 10, and 12 were weaker than that of the control. The new compound 1 demonstrated weak

antioxidant activity.

Keywords: Saxifraga tangutica Engl.; antioxidant activity; hyperoside; saxifragone; 5,7-dihydroxychromone; quercetin-3-O-a-L-

arabinopyranoside

R B Saxifraga tangutica Engl. /2 g H
FiFl (Saxifragaceae) JEH%LJ& Saxifraga Tourn. ex
LI 1 Fp 2 AR, AT HER 2 900~4 600
m P bR AL AR, 20T EE. 1
s PO, PEEEE R, GRZGE) it E AT
24, WRE VR, B IR IEBERAI0], 2
25 RN R OOE b R R R B UG R BB S
umbellulata Hook. f. et Thoms. var. pectinata
(Marquand et AiryShaw) J. T. Pan (Saxifragaceae) [t
FEEACE A, FETT IR X A . H R
PR HE L JE A A v 4y B ARGE 1) B T BRI
K, TR, AR TLEMEER R,
ok, AWHFUNA— BT RO EEEY) &
Tt Z TAJLE A 27 R0 A 0t 7 T FRD AR LM R 22 R A2
N ek v DR PR S 24 R ) B U A A
RGPS BERT TEUEYS, RTINS “RATE " 25840 IE i
B WA E A R H R AT T RGN ST
T, KM T HERFEREIE. MK, KR
B, TIRERERM = ER U1 A Tk Sk
X BE K PR H- A S A R O R R B B AT
W B TE, b B S E A 2 14 MeEH, H
HHERLGER A 34, S E N 6-(3.4- R
Ft) -2-Mi[6-(3,4-dihydroxyphenyl)hexan-2-one, 1]+
FESEE (rhododendrol, 2) A7 % - (frambinone,
3); KREBEREZER 34, 40 7% 5E N pinoresinol-4-
O-glucoside (4). rel-(20,3B)-7-O-methylcedrusin (5)
A LSS B BE -3a-0-a-L- WL PR RR 25 BE 1
(dihydrodehydrodiconiferyl-3a-O-a-L-rhamnopyrano-
side, 6); CJREAEGEEIZEM; 6 4, Al %EN
5,7-—F ) (5,7-dihydroxychromone, 7). 4
22 k1 (hyperoside, 8). it} 2-7-O-B-D-t e ] %)
W (quercetin-7-O-B-D-glucoside, 9). #il ¥ &
(quercetin, 10). 5 % & -3-0-B-D- - 7Ll &
(isorhamnetin-3-O-B-D-galactoside, 11) FI#} 57 % -3-
O-o-L- B $7 15 Wt W #% 7 C quercetin-3-O-o-L-
arabinopyranoside, 12); R CMEZ 2 4, 70l
%5 %€ N byzantionoside B(13)F1 capitsesqside C(14),
WEW 1 ey, AR EER, Hibs

V) 4~6. 13 F1 14 XN E IR R H B @Y 5 5
B3, EY 7 M2 NEIRE R R E 5y
HAER, ER AW RIS TR B B R
DRFR BEA — B, R SR X
JE R R A A B R R B R R T
DARAL ZE S
1 (UEEHH

AX-600 2 LRI LA (FEE Bruker A ] );
AB Triple TOFM 5600 i & R -5 73 AT 1) (]
Jii (£E ABSCIEX AF]); LC-20A HY By 2k
WAR G CHABEEARD; UV-1800 BY4L41Mr
FEETH (HARSEAT]D; APIV-IW B E 6
(3£ [E Rudolph Research Analytical /3 7] ) ; Rotavapor-
210 e zE kA i LB HAF]D; ZF-20D A=
A AT A CBE 23 AT AN 38 il IR A 7D
FA2004G B L7 2r B R C R DURMY 2 & %A R
v]); MultiskanGo 3 K E#AR{X (3¢[E Thermo
Fisher Scientific A7) ; HPD100 % LW 44 fig
(=R et )\ B i b 8 & Coctadecyl
silane, ODS ) Jz #H & & #% ; Sephadex LH-20
(Pharmacia A #]); YMC-TriartC18EXRS -l 454+
(250mmX 10 mm, 5um); FERTHEEM (5 BiEE
R HEERERER (60~90. 200~300 H, 7
SRR T s ik 2K (3EE TEDIA AFD;
DPPH H HEERRRE IR E (bR ZREEER
FAERARD; TRHE (EESIN CIL A7); H
fARFFIE R i al, KoK, 443 C (ks
2505003003, JbIFEEERHIARARD

B R R AT 2019 4E 9 HIWEFIS
M3, ZiME L e 25 K= ph B R 5 e
N S. tangutica Engl. (A%, FRAS (20190903 77K
TV R 25 KR AT
2 Ik
2.1 REESE

R R H A B ) 10.5kg, 75% BB
B, A FmEIR, IR B4 1.5kg. B 1.2
kg BEMKIEESG LT RFLRNE IR IR K &
30%- 60%- 90% LEESEL, KIRAFRIAKFAL. 30%
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SR (LR fRIRR 30 #6467, 176.5 g) 60%
LY IERAL (UL R AR 60 AL, 262.4 g) F1 90%
RS ERAL (AR fRiRR 90 #8042, 75.3 g)o HL 60
HBAL (2] 229.6 g% MCI I AL EAE i, DL 20%~
60% HEEKIRGENL, HKIRIFE] 60A HhAL (624 gD\
60B #hf7 (63.3g) Al 60C HHAL (59.5g), 60B £ ODS
SRR, DAFFEE-K (30%~60%) BHEEVEHL, %
M EHZEIERR G658 5 M5 Fr.1~5,

Fr. 1 (8.3 g) % ODS AR, LL 20%~
60% F /K VB UBE BE e i, 43 204> Fr. 1.1~1.10.
Fr.1.2 ZRERAE G, DL S H fe-HEE (100 @ 1~
50 DWMAGE] Fr. 1.2.1~1.2.9,Fr. 1.2.4 % Sephadex
LH-20 BERAE i, e fs 24654 8(25 mg) .
2 (5.8mg). Fr.1.2.9 L&A ERE, LIRS
FtbEY) 4 (10.9mg). Fr. 1.1 LRk, Plgl
e I AR B AR B 6 3 (5.5mg). Fr.
1.3 SBERAE T, HIREe 5 gk SE 2t kT (i
DA S BE-FEE (50 0 1~10 @ D PEHAREY)
7 (44mg) 9 (3.3mg). Fr. 1.5 &AL L,
HH I e IO WSO E B 20 5 4k 292 8 1 1) 4% Y AH B i
(45%HEE7K, 3.0 mL/min), 53116547 12 (14 mg,
®R=19.3min). 1 (10.6 mg, r=24.0min) F1 5 (3.5
mg, ®r=237.7min), Fr.2 (4.6 g) % Sephadex LH-
20 AR, HEESEMNAA R Fr. 2.1~2.11,. Fr. 2.1 &
AR, DL SRR (500 1~5: 1) %
B8 21L& 13 (6.8 mg). 14 (3.6 mg). Fr.2.9 %4
ZBE AT E 1 J5 Ak S 22 P 2 VA - (50% FH B
/K5 3.0 mL/min), f32{654) 11 (17.8 mg, r=12.0
min) 16 (7.8mg, tx=18.0min). Fr.2.11 &&k
1% DLl I Tt W 4 H AR i o0 19 2045 2 &
Y110 (11.4 mg).
22 SRS

1,1- = 2R 3 2- = f 2 2K ik (1,1-diphenyl-2-
picrylhydrazyl radical, DPPH) 22 —F0 % FH T 1EAN
AR PTG M 7% e J7i2 8 DPPH
H S bR e Skl &k, wESAA.,
SEH . XTIRZHFNBAPEXT HRZH, 86 E 30 min f5 H
B FRACIE 515 nm FRBOLEE (4 fH, AR H
523, IBA KT EFES X DPPH B HHEE 1S B
R, Ve (L-PURMER) FBHMEXTIE . ##i% f) DPPH
H 5 EBR e 77 F - HEMHK - (median inhibition
concentration, ICso) 7~, {#H GraphPad Prism 10 %X
4, HHEEAAL A% DPPH H H3SERRFEM 1Cs 18 .

HHEIFERERE =4 va— (A we—A uw)/A4 20
3 #R
3.1 HHEE

&Y 1: WEMHIRYD, ST HEE. UV
(nm): 284 (3.35), 7r i HRESIMS 147 15
FUE m/z: 207.103 2 [M—H]" (caled for C12H;50s,
207.1027) i Hor 13 X0N CioHi6O3s(CAHIFIE 56
IR i BoR iz &M A E R (3 3973
ecm™) FERIE (1694.6cm™).

ZWEYIH) TH-NMR 1555 & XA 1 4 ABX
W& 159 on 6.65 (1H, d, J = 8.0 Hz, H-11), 6.60
(1H, d, J = 2.0 Hz, H-8), 6.48 (1H, dd, J = 8.0, 2.0 Hz,
H-12), VLALLM PAELE 1A 1,3,4 BURI IR 4G
Mo BXHRTESERE | DNHIEREES
2.10 (3H, s, Hs-1), #EMI AP EH 1 OB
HIG. FINER 8 NEAHE IS 2 BEIEN T HE T
TS %A BC-NMR 451 T 12 MfE S,
RS IX BRA 1N ERES oc 212.4 (C-2) B
Ko 6 NMARAITRE S, wmimIX o 5 AN L
155, 454 DEPT Al 4 HSQC i, {h&W4st
HFEREAZAE 1| NARIR, 4 NS, 1 AR LA
PeEE LMo, HIREUE SRR Gk D, @il
HMBC Al 'H-'H COSY 4k k(S 5 I flhT
(B D, 2% Bl FrampndEgkiiek, «
EW 1 MSEHTERN 6-3,4- R C-2-1H,
2 Scifinder R FER R ANFEN), tw NEH
fiil, 254 DL 2.

£1 &% 15 TH-NMR F1 BC-NMR #4E (600/150

MHz, CD30D)
Table 1 'H-NMR and '3*C-NMR data for compound 1
(600/150 MHz, CDs0D)
{ZDA OH Jc
1 210(3H,s) 29.7
2 212.2
3 250 (2H, m) 44.2
4 1.55(4H,m) 24.4
5 32.3
6 250 (2H,m) 36.0
7 135.2
8  6.60(1H, d,J =20 Hz) 116.4
9 146.1
10 144.2
11 6.65(1H,d, J=80Hz) 116.2
12 6.48(1H, dd, J=8.0, 2.0 Hz) 1206
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Fig. 1 Key 'H-'H COSY and HMBC correlation of

compound 1

B2 EY18%En
Fig. 2 Structure of compound 1

WEY 2. BEOHIRY); ESI-MS m/z: 167.3
[M+H]"; 2 F30N CioH1402. 'H-NMR (600 MHz,
DMSO-ds) 5: 9.06 (1H, s, 4-OH), 6.92 (2H, d, J = 8.4
Hz, H-2, 6), 6.61 (2H, d, J = 8.4 Hz, H-3, 5), 4.37 (1H,
s, 8-OH), 3.56 (1H, m, H-9), 2.52 (1H, m, H-7), 2.43
(1H, m, H-7), 1.55 (2H, m, H-8), 1.02 (2H, d, J = 6.1
Hz, H-10); 3C-NMR (150 MHz, DMSO-ds) J: 155.2
(C-4), 132.5 (C-1), 129.1 (C-2, 6), 115.0 (C-3, 5), 65.2
(C-9), 41.3 (C-8), 30.7 (C-7), 23.6 (C-10). LA I Hifz
5 STk 8 AR — 20, WO e A 2 RS R

& 3: JTLEIMIRY); ESI-MS m/z: 163.4 [M—
H]: 2 73R A CioH1202. '"H-NMR (600 MHz, CDCl3)
5:7.04 (2H, d, J=8.5 Hz, H-2', 6", 6.76 (2H, d, J=8.5
Hz, H-3',5%, 2.83 (2H, t, J= 7.5 Hz, H-3), 2.73 (2H, t,
J =17.5 Hz, H-4), 2.14 (3H, s, H-1); '*C-NMR (150
MHz, CDCl3) 8: 209.0 (C-2), 154.1 (C-4), 132.9 (C-
1), 129.4 (C-2', 6'), 115.4 (C-3', 5'), 45.5 (C-3), 30.2
(C-1),28.9(C-4). LA %4l 5 SRR E Fe A — o),
WS ENAEY 3 NER T,

& 4. AEKK, ESI-MS m/z: 519.3 [M—
H]; 7T AN Ca6H32011 . 'TH-NMR (600 MHz,
CD;0D) d: 7.15 (1H, d, J = 8.3 Hz, H-5), 7.03 (1H, d,
J=2.1 Hz, H-2), 6.95 (1H, d, J = 2.0 Hz, H-2'), 6.92
(1H, dd, J=8.3, 2.1 Hz, H-6), 6.81 (1H, dd, J=8.1, 2.0
Hz, H-6'), 6.77 (1H, d, J = 8.1 Hz, H-5'), 4.82 (1H, d,
J=6.0 Hz, H-1") 4.76 (1H, d, J = 4.0 Hz, H-7), 4.71
(1H, d, J= 4.2 Hz, H-7'), 4.28 (2H, m, H-9p, 9'B), 3.87
(3H, s, OCH3), 3.86 (3H, s, OCH3), 3.51 (2H, m, H-9q,

9'a), 3.72~3.38 (5H, m, sugar-H), 3.14 (2H, m, H-8,
8); BC-NMR (150 MHz, CD;0D) 4: 150.9 (C-4),
149.1 (C-4"), 147.5 (C-3), 147.3 (C-3"), 137.5 (C-1),
133.7 (C-1"), 120.1 (C-6"), 119.8 (C-6), 118.0 (C-5),
116.1 (C-5"), 111.6 (C-2), 110.9 (C-2"), 102.8 (C-1"),
87.5 (C-7"), 87.1 (C-7), 78.2 (C-5"), 77.8 (C-3"), 74.8
(C-2"), 72.6 (C-9), 72.6 (C-9"), 71.3 (C-4"), 62.5 (C-
6"), 56.8 (-OCH3), 56.4 (-OCH3), 55.5 (C-8), 55.3 (C-
8. LA EHERE S SO E B A — 0T, e S
W) 4 4 pinoresinol-4-O-glucoside.

WEYS: RFEERIAR; ESI-MS m/z: 383.4 [M+
Na]*; ﬁ’?‘f@y\j C20H24060 1H-NI\/IR (600 MHZ,
CDs;0D) ¢: 6.95 (1H, d, J=2.0 Hz, H-2"), 6.82 (1H, dd,
J=18.2,2.0Hgz, H-6"), 6.77 (1H, d, J = 8.1 Hz, H-5),
6.73 (2H, s, H-4, 6), 5.49 (1H, d, J= 6.2 Hz, H-2), 3.85
(3H, s, 7-OCHs), 3.81 (3H, s, 3'-OCH3s), 3.75 (1H, m,
H-3a), 3.74 (1H, s, H-3a'), 3.57 (2H, t, J = 6.3 Hz, H-
5¢),3.47 (1H, q,J= 6.3 Hz, H-3), 2.63 (2H, dd, /=8.7,
6.8 Hz, H-5a), 1.87 (2H, m, H-5b); 3C-NMR (150
MHz, CD3;0D) ¢: 149.1 (C-3"), 147.5 (C-7a), 147.5 (C-
4", 145.2 (C-7), 136.9 (C-5), 134.8 (C-1"), 129.9 (C-
4a), 119.7 (C-6"), 117.9 (C-4), 116.1 (C-5"), 114.1 (C-
6), 110.5 (C-2"), 89.0 (C-2), 65.0 (C-3a/a"), 62.2 (C-5¢),
56.7 (7-OCH3), 56.4 (3'-OCH3), 55.4 (C-3), 35.8 (C-
5b),32.9 (C-5a). LA EEd 5 SChkiR BT A — 08,
WS B AW 5 N rel-(20,3B)-7-O-methylcedrusin.

WEY 6: WIHEHIRY); ESI-MS m/z: 529.1
[M+Na]*; 731 3N C26H34010. 'H-NMR (600 MHz,
CD;0D) ¢:6.94 (1H, d, J = 2.0 Hz, H-2"), 6.83 (1H, dd,
J =81, 2.0 Hz, H-6"), 6.78 (1H, d, J = 8.1 Hz, H-5'),
6.73 (1H, d, J = 1.6 Hz, H-6), 6.69 (1H, m, H-4), 5.47
(1H,d,J=6.6 Hz,H-2),4.73 (1H, d, J= 1.7 Hz, H-1"),
3.88 (1H, dd, J = 10.0, 2.5 Hz, H-3aa), 3.85 (3H, s, 7-
OCHs), 3.82 (3H, s, 3'-OCHs), 3.81 (1H, d, J = 3.4 Hz,
H-2"), 3.72 (1H, dd, J = 9.7, 5.1 Hz, H-3ab), 3.65(1H,
m, H-3), 3.60 (1H, dd, J = 9.5, 3.4 Hz, H-3"), 3.56 (2H,
t, J = 6.5 Hz, H-5¢), 3.54 (1H, m, H-5"), 3.37 (1H, t,
J=9.5Hz, H-4"), 2.63 (2H, dd, J = 8.6, 6.8 Hz, H-5a),
1.76 (2H, m, H-5b), 1.25 (3H, d, J = 6.2 Hz, H-6");
BC-NMR (150 MHz, CD;0D) 4: 149.1 (C-3"), 147.6
(C-4"), 147.5 (C-7a), 145.2 (C-7), 137.0 (C-5), 134.5
(C-1"), 129.5 (C-4a), 119.8 (C-6"), 117.7 (C-4), 116.2
(C-5",114.2 (C-6), 110.5 (C-2"), 101.7 (C-1"), 89.4 (C-
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2), 73.8 (C-4"), 72.4 (C-3"), 72.2 (C-2"), 70.3 (C-5"),
70.2 (C-3a), 62.2 (C-5¢), 56.7 (7-OCH3), 56.4 (3'-
OCH3), 52.8 (C-3), 35.8 (C-5b), 32.9 (C-5a), 18.0 (C-
6. LA EERE 5 ol B A S0, e G
Y 6 B ERAMAEE-3a-O-a-L-ME I R 2SR

WEY T: HRIORA; ESI-MS m/z: 179.2 [M+
H]*; 43 F30A CoHeO4. 'H-NMR (600 MHz, DMSO-
ds) 5:8.16 (1H, d, J= 6.0 Hz, H-2), 6.34 (1H, d, J=2.0
Hz, H-8), 6.26 (1H, d, J = 5.9 Hz, H-3), 6.18 (1H, d,
J=2.5Hz, H-6); C-NMR (150 MHz, DMSO-dj) ¢:
181.3 (C-4), 164.9 (C-7), 161.6 (C-5), 157.9 (C-9),
157.5 (C-2), 110.5 (C-3), 104.8 (C-10), 99.2 (C-6), 94.1
(C-8). LA -%¥s 5 ki e A — 31200, e fl
G T N5, T- R R

&) 8: BT ERMKR; ESI-MS m/z: 463.1
[M_HT; ﬁ}%ﬁy\j C21H200125 1H-NMR(GOO MHz,
DMSO-de) d: 7.60 (1H, dd, J = 8.5, 2.3 Hz, H-6"), 7.46
(1H, d, J = 2.3 Hz, H-2"), 6.75 (d, J = 8.5 Hz, H-5"),
6.34 (1H, d, J= 2.0 Hz, H-8), 6.13 (1H, d, J = 2.0 Hz,
H-6), 531 (1H, d, J = 7.7 Hz, H-1"), 3.10 (6H, m,
sugar-H); BC-NMR (150 MHz, DMSO-ds) d: 177.5
(C-4), 164.2 (C-7), 161.3 (C-5), 156.4 (C-8a), 156.3
(C-2), 148.5 (C-4"), 144.9 (C-3"), 133.5 (C-3), 122.0 (C-
1), 121.1 (C-6"), 116.0 (C-2"), 115.2 (C-5"), 104.0 (C-
4a), 101.8 (C-1"), 98.7 (C-6), 93.6 (C-8), 75.9 (C-5"),
73.2 (C-3"), 71.2 (C-2"), 68.0 (C-4"), 60.2 (C-6"). LA
RS SCERIRGE B A — Y, MUS R G 8
KA =

a9 AT EKH KR ESIMS m/z:
465.3 [M+H]*; 73 TN C2iH20012. 'H-NMR (600
MHz, DMSO-ds) d: 7.72 (1H, d, J=2.0 Hz, H-2"), 7.55
(1H, d, J = 6.5 Hz, H-6"), 6.90 (1H, d, J = 8.6 Hz, H-
5", 6.76 (1H, d, J = 2.0 Hz, H-8), 6.42 (1H, d, J = 2.0
Hz, H-6), 5.07 (1H, d, J = 7.6 Hz, H-1"); 3C-NMR
(150 MHz, DMSO-ds) d: 176.1 (C-4), 162.7 (C-7),
160.4 (C-5), 155.8 (C-9), 148.0 (C-4"), 147.6 (C-2),
145.1 (C-3'), 136.1 (C-3), 121.8 (C-1"), 120.1 (C-6"),
115.6 (C-2"), 115.4 (C-5"), 104.7 (C-10), 99.9 (C-1"),
98.8 (C-6), 94.3 (C-8), 77.2 (C-5"), 76.4 (C-3"), 73.2
(C-2"), 69.6 (C-4"), 60.6 (C-6"). LA H¥s 5 Rk
TE AR — R, WS e EY) 9 A R -7-0-B-D-
YL et ] 2] AR T

&P 10: wE A K; ESI-MS m/z: 301.1

[M—H]; 273 A CisHi007. 'H-NMR (600 MHz,
DMSO-ds) 6: 7.60 (1H, d, J= 2.2 Hz, H-2"), 7.46 (1H,
dd, J = 8.5, 2.2 Hz, H-6'), 6.81 (1H, d, J = 8.5 Hz, H-
5%, 6.33 (1H, d, J= 2.0 Hz, H-6), 6.11 (1H, d, J = 2.0
Hz, H-8); *C-NMR (150 MHz, DMSO-ds) 6: 175.9
(C-4), 164.0 (C-7), 160.8 (C-5), 156.2 (C-9), 147.8 (C-
3", 146.9 (C-2), 145.1 (C-4"), 135.8 (C-3), 122.0 (C-
1), 120.0 (C-6"), 115.7 (C-2"), 115.1 (C-5"), 103.1 (C-
10), 98.3 (C-6), 93.4 (C-8). VL b 5 ki
A2, #EENAEY 10 R .

&Y 11: FHERHA; ESI-MS m/z: 501.3 [M+
Na]*; ﬁj\?‘f@y\j C2oH2012 6 '"H-NMR (600 MHz,
DMSO-de) d: 12.62 (1H, s, 5-OH), 8.02 (1H, d, J= 2.1
Hz, H-2'), 7.50 (1H, dd, J = 8.4, 2.1 Hz, H-6'), 6.90
(1H, d, J= 8.4 Hz, H-5), 6.44 (1H, d, J= 2.1 Hz, H-8),
6.21 (1H, d, J= 2.0 Hz, H-6), 5.51 (1H, d, J = 7.7 Hz,
H-1"), 3.84 (3H, s, 3'-OCH3), 3.48 (6H, m, H-2"~6");
BC-NMR (150 MHz, DMSO-de) J: 177.4 (C-4), 164.3
(C-7), 161.2 (C-5), 156.4 (C-2), 156.2 (C-9), 149.4 (C-
3%, 147.0 (C-4"), 133.1 (C-3), 121.9 (C-1"), 121.1 (C-
6'), 115.2 (C-5"), 113.5 (C-2'), 104.0 (C-10), 101.6 (C-
1), 98.7 (C-6), 93.7 (C-8), 76.0 (C-5"), 73.1 (C-3"),
71.2 (C-2"), 68.0 (C-4"), 60.3 (C-6"), 56.0 (3'-OCH3).
DA b 208 5 SRk AR — 20, M e A 1
N5 RAEER-3-0-B-D-F-FLBEF .

B 12: T ETCE B K s ESI-MS m/z: 433.2
[M—H]; 273N CaoHis011. 'H-NMR (600 MHz,
DMSO-ds) 6: 7.65 (1H, dd, J = 8.4, 2.2 Hz, H-6'), 7.51
(1H, d, J = 2.2 Hz, H-2'), 6.84 (1H, d, J = 8.4 Hz, H-
5%, 6.39 (1H, d, J = 2.0 Hz, H-8), 6.18 (1H, d, J=2.0
Hz, H-6), 5.27 (1H, d, J= 5.2 Hz, H-1"), 3.75 (1H, dd,
J=17.1,5.2Hz, H-2"),3.65 (1H, dd, J=5.9, 3.0 Hz, H-
3"),3.60 (1H, m, H-4"), 3.51 (1H, m, H-5b"), 3.22 (1H,
dd, J = 11.5, 2.6 Hz, H-5a"); '*C-NMR (150 MHz,
DMSO-ds) 0: 177.5 (C-4), 164.8 (C-7), 161.2 (C-5),
156.4 (C-2), 156.2 (C-9), 148.7 (C-4"), 145.1 (C-3"),
133.7 (C-3), 122.1 (C-1"), 120.9 (C-6"), 115.8 (C-2"),
115.4 (C-5'), 103.8 (C-10), 101.5 (C-1"), 98.9 (C-6),
93.6 (C-8), 71.7 (C-2"), 70.8 (C-3"), 66.2 (C-4"), 64.4
(C-5")o VA EEGHR S SRR E FE A — 329, WU E
1A 12 9 B K -3-0-o-L-B S A EL I B A

A 13: BEEARY; ESI-MS m/z: 395.4
[M+Nal*; 4T3 A CioH307. 'H-NMR (600 MHz,
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CD;0D) 6: 5.81 (1H, s, H-4), 4.33 (1H, d, J= 7.8 Hz,
H-1'), 3.91 (1H, m, H-9), 3.86 (1H, m, H-6'b), 3.66
(1H, d,J=5.5 Hz, H-6'a), 3.34 (1H, m, H-3"), 3.28 (1H,
m, H-4"), 3.26 (1H, m, H-5"), 3.16 (1H, m, H-2'), 2.47
(1H, d, J=17.4 Hz, H-2b), 2.05 (3H, s, H-13), 2.01 (m,
2H, H-6, 7b), 1.98 (1H, m, H-2a), 1.70 (1H, m, H-8b),
1.65 (1H, m, H-8a), 1.62 (1H, m, H-7a), 1.19 (3H, d,
J = 6.2 Hz, H-10), 1.09 (3H, s, H-12), 1.01 (3H, s, H-
11); BC-NMR (150 MHz, CD;OD) d: 202.5 (C-3),
170.3 (C-5), 125.4 (C-4), 102.1 (C-1"), 78.1 (C-3"), 77.9
(C-5"), 75.6 (C-9), 75.1 (C-2"), 71.8 (C-4"), 62.9 (C-6")
52.4 (C-6), 48.1 (C-2), 37.8 (C-8), 37.3 (C-1), 29.1 (C-
11), 27.5 (C-12), 26.8 (C-7), 25.0 (C-13), 19.9 (C-10).
DA b 25045 5 SRR S AR — S, s e B 13
“Al byzantionoside B.

&) 14: ToRY); ESI-MS m/z: 395.2 [M+
Na]"; 3 C19H3207. 'H-NMR (600 MHz, CD;0D)
5: 436 (1H, d, J = 7.8 Hz, H-1'), 4.00 (1H, m, H-9),
3.87 (1H, dd, J = 11.7, 1.9 Hz, H-6'a), 3.67 (1H, dd,
J=11.7,5.3 Hz, H-6'b), 3.37 (1H, m, H-3"), 3.29 (2H,
m, H-4',5"),3.17 (1H, dd, J=9.2, 7.8 Hz, H-2"), 2.53~
2.31 (2H, m, H-7), 2.45 (2H, t, J = 6.2 Hz, H-3), 1.82
(2H, t, J= 6.3 Hz, H-2), 1.76 (3H, s, H-13), 1.72 (2H,
m, H-8), 1.23 (3H, d, J= 6.2 Hz, H-10), 1.20 (3H, s, H-
11),1.20 (3H, s, H-12); '3C-NMR (150 MHz, CD;0D)
5:201.7 (C-4), 168.9 (C-6), 131.6 (C-5), 102.3 (C-1"),
78.2 (C-5"), 77.9 (C-3"), 75.8 (C-9), 75.2 (C-2'), 71.8
(C-4"), 62.9 (C-6"), 38.4 (C-2), 37.6 (C-1), 37.2 (C-8),
35.1 (C-3), 28.0 (C-7), 27.2 (C-11), 27.2 (C-12), 19.8
(C-10), 11.7 (C-13) LA EHdE 5 SR E FE A — 32,
WM E WA W) 14 A capitsesgside Co
3.2 UEMEIMLELESERR

BAEAAY) 1 mg, HGRG A S B AC A 4]
i fe e B R FE VA (1 mg/mL) 71, gt &4
1~14 X} DPPH H HHILTERRRE 1, SR RHNEY
2~7. 11, 13. 14 7£ | mg/mL JFBIKE N ARG W
EHPEAER, k&% 1.8~10.12 7£ 1 mg/mL
BT H G R IIA ] 50%0L b #E—2PRH
5 MR E IR BURCE AL &9 1. 8~10. 12 (AT
TR RE R B IR B ORE S VA, D4R ICso fH . 5
IhaE R (R 2) EoR, FHMEXTR Ve i DPPH H Hi3E
THBRZ ICso AN (55.45+1.85) umol/L, L& 1.
8~10. 12 /] ICso /3N (627.06+12.90). (75.16+

*2 EYKES DPPH BEREEREEHER
(x+s,n=3)
Table 2 In vitro DPPH free radical scavenging activities of
compounds (X +s ,n=3)

wEY ICso/(umol L71)
1 627.06+12.90
8 75.16+4.15
9 180.63+2.27
10 154.83+4.21
12 110.33+0.73
Vc 55.45+1.85

4.15). (180.63 £227). (15483 =421).
(110.3340.73) pmol/L. Hr{b&W 8 Frsa bt
LRA1EZ Ve #12Y, AT 9. 10, 12 Pk
ST, a1 B —EbiEEE
4 g

A FNE LR AR B E T 14 ML
SR, KA s i aEy,. et 4~6.
13 #1 14 ¥ E MR H R EEY 5 B3,
EY) T 12 NE RE R R B g B AR,
H—BFEE TR B R A NE R H R
WP FIERAR . A 1~3 AR COEERK
g3, FEACAGEAE) A [ 288 1 7 AE AT 0 32 1) B 4 2
P Fe i ikE L, LS 1 AR E S
T S 3B I R BOR e B oy, XK
KOERB I E AL B gy E A aE, H
AN AE va i B X 73 A1 0 B8 1 R S R R ot R R
HE g HaE, Hoky s UERis— P, b
G T NSRS, B AR X A A
MR H-5 S. stolonifera Curt. FHGE LIRS, AKUCHE
VRN TR PR B TR R I o IR R (AL 8~
10, 11 78 JF AR50 B i Ay A 0t 5 4o
i, A 12 fEREEEEY) S. montana H.H
I, RYCHE RERE SRR BRI R
REZ K (LB 4~6) BINE RN R B E R M
YR oy B ARIE, S AT R E I — B G R
HEGR S MENE T IARRRERS, G
W) S VA 2R R T AR AR AR AR 2 AT 1 o B B 300
ik, HHE CRER (EW 13~14) A
MR H BB P oy B RkGE, 75U AT i E
B b H B AL 2t T AR RS A i o 2. |
BRI UL AR R H R RN R I IE
JE AR i M B A R BB LG AR 22 AR AL 4 R ) 4
RGP ARG oy, e 22 Wk E R S 2=
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TX A T G R M X4 AR O A N B UG R
HEMSRMMRETRIE. £T LREMEN
SRR AR, ARSSRA DPPH %% T L
® 14 MEETII R SMTERE . LAY 8 (22
BFEHF) PUEALRE D S ZGM 24, (a9 Gk
R-7-0-B-D-M R A PR ). 10 (M 2. 12 (i}
J¥#-3-O-o-L-FI R H L pE ) Bra b Be /195 T FH
PEZS, Wit A1 B —Ehiafuee )y, M =
BT AT B A FE R DR B R R AR IR R D) 8 ) — K
B . 45 TR, ARFREE TR R E R
AR, A R b H B g Bk p H
(AR RI I A BRSO T IR SAE SR, 5
(1R e HE AN DU RGeS DR AT
FE IR H R 2 A R AR AL T S .
FBAR FIAVHEHYFRREEF TR

SE R
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