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Chemical constituents from Tripterygium wilfordii and antioxidant activities of
flavanols
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Abstract: Objective To investigate the chemical constituents and the antioxidant activities of flavanols from the roots of
Tripterygium wilfordii. Methods The ethonal extracts of 7. wilfordii were purified by comprehensive chromatography, such as
silica gels, medium pressure liquid chromatography (MPLC), semi-preparative HPLC, and the structures of purifie compounds were
identified based on spectroscopic and compared with data from the literatures. The antioxidant activities of the flavanol monomeric
compounds from polar extracts were evaluated by DPPH-scavenging assay. Results Twelve compounds were isolated and
identified as (+)-catechin (1), (—)-catechin (2), (—)-epi-afzelechin (3), (+)-afzelechin (4), triptonoditerpenic acid (5), triptoquinone A
(6), azelaic acid (7), integracin A (8), (S)-5-(3,4-dihydroxyphenyl)-y-valerolactone (9), teasperol (10), triptoquinone F (11) and ejap 4
(12). Among them, compounds 1—4 had stronger DPPH free radicals scavenging ability, with ICso values of 1.29, 0.75, 0.81, 1.49
mmol/L, respectively. Conclusion Compounds 3—4, 7—10 are isolated from 7. wilfordii for the first time. In vitro analyses
indicated that compounds 1—4 possess high free radical scavenging ability and effective anti-oxidant activity.
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S T R B AR M A R AR B A A 4
R 52 )32 B ORVEST H R CN A Tk o
i 160 AN BLE Ao B, TR A Bk B
(wilfordsuine) 5 AW (wilformine) . T2
RIS (wilforine) « B ABENZ (wilforgine) %5
i A RS AR DR I R T A R A R A 10T
ZRAY I F I M % BT «B Cnuclear
factor-kB, NF-xB) . 24 EAEHE A 3 (receptor-
interacting protein 3, RIP3) /iR & il ZR B 45 A4 1R
B M (mixed lineage kinase domain-like protein,
MLKL ) ¥R Z6 £ T2 22 24 J5 3% 46 & A 0
(mitogen activated protein kinase, MAPK) %&£ /M5
I BRI BT R AR RO,

WIFARIE, FARI S RAEAHE VIR RIS,
AN N BER N B B FE HEAE =  an A AL 7 5k
T PES 2R (reactive oxygen species, ROS) =45
T ORI HLETE BR AT B AP . S0 KA
KEEP o ROS A FRIHL M, Pra iR geas
il ROS [T R07,  FF 0] LUl i i A% R E2 A5G
[+ 2 (nuclear factor erythroid 2-related factor 2,
Nr2) {5 5 1E i H] NF-«xB 15 5@ 5 F5GE Rk
SRS SRR U -1420-210 57 0 e AR
YIRS iE e A A SEOR FE BT AR AR 4R
B

B RN G YIN— K H W R 2 2L
G, RN AV BA BGPTSR, B
BRI EMRe %GR ROS. BEEH&EmE T, [F
W PR TR EAEE, A TR
AT AL Bl AT Rk A AL B T . 4
Bernatoniene 5524 Lok 2 Iy F2 2L 1T 5 PR
ANE MR R AL [N, MTTFTRIHT B 5 AR 1
fE¥R; Aron FFERSVR P EE LT -3-BE AENS 5 X 26 A it
W& R A A A RO PRI IR LE BH B 7 IR E, AT
IR AR FR RS

BT bR A Y- EA - RAE 1R
IR ER, AN URAEHEI E 2 i b B e i 2R 1 3 v R
S FHIRTT RIE W E BRI R 2—, TR T ARk
TGRSR S I SR AR X D o ARSI A
HABET R 80% LRI+ 515 2] 12 4
e, g NILRER [(+)-catechin, 1]. JL
R E  [(-)-catechin, 2] FF#H 2 K [(-)-epi-
afzelechin, 3]. Fi4# & % [(+)-afzelechin, 4]\
Ty 5 : (triptonoditerpenic acid, 5) . FHJ#E ik

fig A (triptoquinone A, 6) . T X (azelaic acid,
7) . BAEK A (integracinA, 8) . (S)-5-(3,4- ¥
FEIRIL)-y- B NS [(S)-5-(3,4-dihydroxyphenyl)-y-
valerolactone, 9] A% M) (teasperol, 10) . 7
B —mEfE F (triptoquinone F, 11) . &7 Dp 5
i 4 Cejap 4, 12) , HAFLEY) 3~4 F17~10 K
B IRMZHEYI R B E. AR A B bR
FRLT PRI, ARSI 4 /38 o B 28 A
&Y (1~4) ) DPPH H H3&35 Bk /1T T 3F
Hro BRER, L&Y 1~3 ) DPPH H H RIS
Re 15 TRHMEX IR ZG4E R C, 4 DRI A
Y (1~4) HEEEIFRPTARLE M.
1 NBES5MH
1.1 Y5

AVANCE III HD 600MHz R AR E it
Bruker AH]); /42 —HFKF (f#[E Sartorius
AF]D; HZ-TNG B2 Dhfe Al e BUR 4a HLZH ( E
RIS ERAR) ; CHEETAH H Hbid
aibi) g il R AR REHERIRA D
LC-20AT 1= 20 AH L4 . LC-16P >f= il % ¥ A
Essentia Prep (HARFEAF]) ; Elx800 B HZNZ
Dyrelgtrix (3£[E Bio-Tek Ad]) .
1.2 ##

IEARME A REE (80~100 H) Al 2 (il
i H #RIET5 Sl T ARAE, Diamonsil
Plus Cis-A (250 mmX4.6 mm, 5 pm) AR
BHEA R A A P24, Shim-pack GIST Cis (250 mm X
20 mm, 5 pum) AHAREEAF W, )btk
it &R (ODS-A-HG, 50 um) N YMC A,
DPPH H H3E7E R AE AR & (BC4750) Ak
REEEREERAT 5, FER. AimEE. BER
LB LEENHTEE OO AFIHERA D
HEE, B NMiE4E (Thermo Fisher Scientific 24
HD o, KR4

EAREE 2N, &) KGR
it b 558 N Bor BHEYE Ak T wilfordii Hook.
£ AR SR 25
2 ik
21 EEESE

HOABETEARZE 30 kg, DL S AR 80% 2,
B K VEWER BN (3 K, &R 1 h) & IR
P [0 28 TE R, AR U SRR A T g L TSR 2
B VA2 A0 3 IR, 15 2IBSTR CIEAHGHAL (404.7
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g) FIAHEEAEHGAL (1013 g)

FEHR CBEACEUEAL (4047 g) LRERH: (i,
A MEE-BE R 206 (100 © 0—0 : 100D BREEHEML, £
TLC tall& AR5, 193] 8 Mg (Fr. A~
H). ¥4 Fr. R(29.0 g) % [ il % il (MPLC) ,
IK-FEE (95 1 5—60 : 40) BEEEPEM, 53 7 MR
53 (Fr. E-a~E-g) , #ii%; Fr. R-b. E-e. E-g 7334
B E 25 RS 2AY 1 (209.7 mg) + 2 (1743
mg) . 3 (41.1 mg) , s Fr. E-f &l
WCHEE-K 80 £ 20), 4r B9 21L& 4(8.1 mg);
W FrB (3.70 @) &l EE (0.1%F 1R
K- 45055 , EARENEDS (23 mg) Al
6 (6.3 mg) ; W5 Fr. C (18.5 g) 4 MPLC, /K-
HEE (70 1 30— 0 : 100) BRGNS, 732 6 MR
(Fr. C-a~C-n) , i/ Fr. C-c & HiE&E 45 15340
HEWT (82 mg) 3 Y4 Fr. C-1 &4 WAt (o i
(0.1%H /K- 25 1 75) , HEEFINLEY 8 (7.0
mg) . 4 Fr. D (20.1 g) 4 MPLC, /K-H
(70 1 30—0 : 100> BHEEWENL, 193] 10 M5 (Fr.
D-a~D-j) , ¥it4; Fr. D-c &M (2 H5E-
K18 :82), FrEfFEILEY) 9 (18.0 mg) A1 10 (10.1
mg) .

AMEBEAL (101.3 g) SRERAE GRS, £ ihk-
W2 2B (100 : 0—0 : 100) BEEEWEHL, 53 13
A (Fr. 1~U) , s Fr. N ) Fr. R 73 514 H g
LR EY) 11 (64.3 mg) A1 12 (65.2 mg) -
2.2 DPPH EHEEREESINE

DPPH SZ36#:/EZ 8 Solarbio A7) & 1
ASCERIR TE RO 7L I I LA EAT . s 4 A B
WEY A~4) HATEREERRE, 1924 R EERIFE
AR o AN RIS FE FRVASE ot T S PR P o B 4 2 2
C ¥ 25 L, 2l BCH &7 ¥ DPPH ¥ 975
ul, JWE, RS, BORTEEE TH#E 30 min
JERE L 100 uL BT 96 LR (n=3)
FHAE 515 nm AMERLE (D EH. HBALTHE
Feitxr DPPH H HE G FR % . UL DPPH H H2iH
FRERMPAAR (V) , HLEMIRE AR (X,
YrrE 2 C NI, SRH Graphpad prism 8 Dl
2, iF H P B A K E ( median  inhibition
concentration, ICsp) o

TEBRER =4 we— (A4 we—A wm))/A 56
A 509 25 uL oK ZWE+975 uL DPPH W) A 18, 4 wely 25
uL B SR VAW 4975 uL DPPH AT A {H, A wnly 25 pL ¥

i +975 uL EK LM A {E

3 #R
3.1 SHEE
tEY 1: AR, 27N CisHiuOso

'H-NMR (600 MHz, DMSO-ds) J: 6.72 (1H, d, J=2.1
Hz, H-2'), 6.69 (1H, d, J= 8.1 Hz, H-5"), 6.60 (1H, dd,
J=28.1,2.1 Hz, H-6'), 5.89 (1H, d, J = 2.4 Hz, H-8),
5.69 (1H, d, J= 2.4 Hz, H-6), 4.48 (1H, d, J= 7.4 Hz,
H-2), 3.82 (1H, q, J = 7.1 Hz, H-3), 2.66 (1H, dd, J =
16.0, 5.4 Hz, H-4a), 2.35 (1H, dd, J = 16.0, 8.0 Hz,
H-4b); BC-NMR (150 MHz, DMSO-ds) J: 156.5
(C-7), 156.3 (C-5), 155.4 (C-9), 144.9 (C-3", 4" ,
130.7 (C-1%, 118.5 (C-6"), 115.2 (C-5"), 114.6 (C-2),
99.1 (C-10), 95.2 (C-8), 93.9 (C-6), 81.1 (C-2), 66.4
(C-3), 27.9 (C-4). LR FIEEPEHEWHZ LA mT e
NEIEEEAL A, 05.89, 5.69 )9 A PRI AL AB & )
DANEARTES, 06.72,6.69, 5.89 4B L ABX
WE RS, H2 WG FE (J=74H2) 5%
BR—E7, MRE T AR, RTHERTH-2 5 H-3 0
&, GSCERA G, ZEdES SCERIE — 2, HENT
WEM 1 NETRILE R

twEY 2. AR, 5T N CisHiuOso
'H-NMR (600 MHz, DMSO-ds) d: 6.78 (1H, d, J= 2.0
Hz, H-2), 6.55 (1H, s, H-5'), 6.54 (1H, d, J = 2.0 Hz,
H-6'), 5.78 (1H, d, J = 2.4 Hz, H-6), 5.61 (1H, d, J =
2.4 Hz, H-8), 4.58 (1H, d, J = 7.6 Hz, H-2), 3.90 (1H,
d, J=17.6 Hz, H-3), 2.57 (1H, dd, J = 16.4, 4.6 Hz,
H-4eq), 2.37 (1H, dd, J = 16.2, 3.4 Hz, H-4ax);
BC-NMR (150 MHz, DMSO-ds) J: 156.6 (C-7), 156.3
(C-5), 155.9 (C-9), 144.6 (C-3', 4, 130.7 (C-1"),
118.1 (C-6'), 115.0 (C-5'), 114.9 (C-2'), 98.6 (C-10),
95.2 (C-8), 94.2 (C-6), 78.2 (C-2), 65.0 (C-3), 28.3
(C-4). WED 2 S5EY 1 BA MBI ELE,
R 22 S AL B9 1 RN 2 1) C-2 SEAR AR RS 50 5l
N 8111782, ZSCHRXTLL, iR%dE 5 SCkdikiE
— 228, WL G 2 N TRILE R

&Y 3. AR, TN CisHuOs.
'H-NMR (600 MHz, DMSO-de) J: 7.22 (2H, d, J= 8.6
Hz, H-2, 6') , 6.71 (2H, d, J = 8.7 Hz, H-3', 5'), 5.90
(1H, d, J=2.4 Hz, H-8), 5.66 (1H, d, J = 2.4 Hz, H-6),
4.80 (1H, d, J= 4.6 Hz, H-2), 4.02 (1H, td, J= 4.1, 1.8
Hz, H-3), 2.69 (1H, dd, J = 16.4, 4.6 Hz, H-4), 2.47
(1H, d, J = 3.5 Hz, H-4); '3C-NMR (150 MHz,
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DMSO-ds) : 156.8 (C-7), 156.3 (C-5), 155.8 (C-4"),
130.1 (C-9), 128.6 (C-1"), 128.3 (C-2, 6"), 114.5 (C-3",
5", 98.5 (C-10), 95.2 (C-6), 94.2 (C-8), 78.1 (C-2),
64.9 (C-3), 28.3 (C-4). iR YeiEEHRHEWZ LAY
IR IR EY), ARITAED 1 F1 2, L
AW 3 M H2 5N 4.6 Hz, 52 Cik—5(),
AIHEWT H-2 5 H-3 R, HEWrik &9 3 N ek
P 2.

EY 4: WHEOKAK, T3 CisHiuOs.
'H-NMR (600 MHz, DMSO-de) J: 7.14 (2H, d, J= 8.6
Hz, H-2', 6), 6.73 (2H, d, J = 8.5 Hz, H-3', 5'), 5.89
(1H, d, J=2.3 Hz, H-8), 5.68 (1H, d, J = 2.3 Hz, H-6),
4.52 (1H, d, J = 7.8 Hz, H-2), 3.82 (1H, m, H-3), 2.70
(1H, dd, J = 16.0, 5.5 Hz, H-4eq), 2.36 (1H, dd, J =
16.0, 8.4 Hz, H-4ax) ; "*C-NMR (150 MHz,
DMSO-ds) 5: 157.0 (C-4"), 156.5 (C-7), 156.2 (C-5),
155.4 (C-9), 129.9 (C-17), 128.6 (C-2', 6", 114.8 (C-3/,
5", 99.1 (C-10), 95.2 (C-6), 93.8 (C-8), 81.0 (C-2),
66.3 (C-3), 28.3 (C-4). LR iEHURHENTIZLEY
RN EY), AW 4 0 H2 I JER
7.8 Hz, Wl H-2 5 H-3 Jxal, 45 ket
XTEE, 2R S S CROE — 2 HEW LB 4 e
BiAR G2

&Y 5. LERBER K, »F+AN
C21H28040 lH-NMR (600 MHz, DMSO-dé) 0: 6.50
(1H, s, 11-OH), 3.56 (3H, s, 12-OCHj3), 3.13 (2H,
hept, J = 6.9 Hz, H-15), 1.96 (3H, s, CH3-19), 1.23
(3H, d, J = 6.2 Hz, CH;-17), 1.11 (3H, s, CH;3-20),
1.07 (3H, d, J = 6.2 Hz, CH3-6); 3C-NMR (150
MHz, DMSO-ds) 6: 171.3 (C-18), 152.3 (C-4), 147.2
(C-14), 143.9 (C-12), 138.0 (C-13), 130.7 (C-9), 130.1
(C-8), 122.4 (C-3), 110.8 (C-11), 60.2 (C-21), 47.6
(C-5), 36.5 (C-10), 31.7 (C-2), 25.9 (C-7), 255
(C-15), 25.0 (C-1), 23.8 (C-16), 23.8 (C-17), 19.4
(C-19), 18.0 (C-6), 17.5 (C-20). LA %k 5 CHkik
E—H0Y, HEBWEY) S AEB R .

WEY 6: LEIEMAK, 7T N CoH24040
'H-NMR (600 MHz, DMSO-ds) J: 6.44 (1H, s,
H-12), 2.89 (1H, hept, J = 6.9 Hz, H-15), 2.81 (1H,
dd, J = 16.6, 5.5 Hz, H-7),2.65 (1H, d, J = 5.6 Hz,
H-1), 2.62 (1H, d, J = 6.2 Hz, H-2), 2.36~2.29 (2H,
m, H-7), 2.22~2.16 (1H, m, H-5, 6), 1.91 (3H, s,
Me-19), 1.55~1.42 (1H, m, H-6), 1.39~1.34 2H, m,

H-1), 1.23 (3H, s, Me-20), 1.10~1.06 (6H, m, Me-16,
17); BC-NMR (150 MHz, DMSO-ds) 6: 187.6
(C-11), 187.2 (C-14), 171.1 (C-18), 152.6 (C-13),
147.9 (C-9), 146.7 (C-4), 142.6 (C-8), 131.5 (C-12),
122.7 (C-3), 45.6 (C-5), 36.0 (C-10), 31.3 (C-1),
26.0 (C-15), 24.8 (C-7), 24.6 (C-2), 21.2 (C-16),
21.1 (C-17), 19.2 (C-2), 18.6 (C-6), 18.3 (C-19).
DL EE s 5 Sk aE — 2082, HERTLEY) 6 v
i T A

wEw 1: AR, 5T RAN CoHieOuo
'"H-NMR (600 MHz, CDCl;) d: 2.38 (4H, d, J = 7.12
Hz, H-2, 8), 1.53 (4H, m, H-3, 7), 1.38 (6H, m, H-4, 5,
6); *C-NMR (150 MHz, CDCls) é: 179.0 (C-1, 9),
33.8 (C-2, 8),28.7 (C-4, 5, 6), 24.6 (C-3, 7). LA L%
I 5 3R IE — B3, HER LAY 7 N E R

&) 8. wmERY, 731208 C3HseOso
"H-NMR (600 MHz, CDCls) J 6.33~6.26 (1H, brs,
H-1, 3,5),6.23 (1H, d, J=2.5 Hz, H-4'a), 6.20 (1H, s,
H-6'n), 5.24 (1H, td, J= 7.4, 3.7 Hz, H-14), 4.92 (1H,
td, J = 7.6, 5.0 Hz, H-15"), 2.82 (1H, qdd, J = 12.8,
8.5, 6.7 Hz, H-8'B), 2.43 (2H, t, J = 7.7 Hz, H-7a),
1.70~1.58 (1H, m, H-13, 15), 1.56~1.47 (8H, m,
H-9'B, 14"), 1.43~1.35 (1H, m, H-16), 1.37~1.33
(1H, m, H-17), 1.32~1.24 (4H, m, H-9~12, H-10'~
13", 0.93 (1H, t, J= 7.3 Hz, H-18'a), 0.90 (1H, t, J =
7.4 Hz, H-17); '3C-NMR (150 MHz, CDCls) 6: 172.4
(C-1", 171.7 (C-1"), 165.5 (C-3"), 160.7 (C-5"), 157.0
(C-2, 4), 148.8 (C-7"), 145.9 (C-6), 111.1 (C-6'), 108.0
(C-1, 5), 105.3 (C-2"), 101.7 (C-4"), 100.4 (C-3), 75.9
(C-14), 75.0 (C-15"), 36.7 (C-8"), 36.6 (C-16"), 36.5
(C-15), 35.9 (C-7"), 34.3 (C-13), 34.3 (C-14), 31.9
(C-9, 31.0 (C-8), 29.5 (C-10"), 294 (C-11"), 29.4
(C-12), 29.3 (C-10), 29.3 (C-11), 29.0 (C-9), 25.5
(C-13"), 25.5 (C-12), 21.5 (C-2"), 18.9 (C-16), 18.7
(C-17"), 14.1 (C-18"), 14.1 (C-17). VL X5 SCik
IE—HBY, HERL ST 8 NS R A.

twEY 9. HEmAK, 74T A CiHnO4.
"H-NMR (600 MHz, CD;0D) 4: 6.71 (2H, m, H-11,
12), 6.58 (1H, dd, J = 2.0, 8.0 Hz, H-8), 4.62 (1H, m,
H-5), 2.89 (1H, dd, J = 6.0, 14.0 Hz, H-3), 2.81 (1H,
dd, J = 6.0, 14.0 Hz, H-3), 2.52 (1H, m, H-4), 2.35
(1H, m, H-4), 2.26 (1H, overlapped, H-6), 1.97 (1H,
overlapped, H-6); *C-NMR (150 MHz, CD;OD) 4:
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180.4 (C-2), 146.4 (C-9), 145.3 (C-10), 129.1 (C-7),
122.0 (C-8), 117.7 (C-11), 116.4 (C-12), 83.3 (C-5),
41.5 (C-3), 29.5 (C-4), 27.9 (C-6). LA E¥¥5 5 ik
RIE—F3Y, HEWL G 9 N (5)-5-(3,4-FR KK
F)-y- 2 E I G

wEY 10: AtRK, 5T N CluHiuO06.
IH-NMR (600 MHz, CD;0D) 6: 5.96 (1H, d, J = 1.9
Hz, H-6), 5.83 (1H, d, J = 2.0 Hz, H-8), 4.59 (1H, d,
J=5.3 Hz, H-3), 4.75 (1H, s, H-2), 3.08 (2H, dd, J =
18.5, 16.1 Hz, H-11, 12), 2.90 (1H, s, H-4), 2.76 (1H,
dd, J = 18.1, 5.3 Hz, H-4), 2.71 (1H, d, J = 4.4 Hz,
H-12), 1.62 (3H, s, H-17); *C-NMR (150 MHz,
CD;0D) d: 177.3 (C-13), 157.8 (C-7), 157.6 (C-5),
155.6 (C-9), 118.2 (C-15), 98.7 (C-10), 96.7 (C-8),
95.7 (C-6), 81.2 (C-2), 75.2 (C-3), 52.5 (C-11), 32.6
(C-12), 25.1 (C-17), 21.3 (C-4). L %5 kil
E—F00, HEWTb A4 10 AL & .

wEY 1. wEdis (BEE , 7R
C20H26040 "H-NMR (600 MHz, CDC13) 0: 6.35 (IH,
d, J=1.2 Hz, H-15), 3.01 (1H, heptd, J = 6.8, 1.2 Hz,
H-15), 2.77 (1H, m, H-7), 2.71 (1H, m, H-1), 2.31~
2.23 (3H, m, H-3, 6, 7), 1.99 (1H, qt, J=13.8, 3.8 Hz,
H-2), 1.80 (1H, dtd, J = 13.9, 12.0, 5.2 Hz, H-6), 1.57
(1H, m, H-2), 1.27 (1H, s, H-5), 1.33 (3H, s, H-18),
1.23 (3H, s, H-20), 1.13 (3HX2, m, H-16, 17);
13C-NMR (150 MHz, CDCl;) d: 187.9 (C-14), 187.8
(C-11), 183.6 (C-19), 152.9 (C-13), 149.1 (C-9), 143.2
(C-8), 132.1 (C-12), 53.3 (C-5), 43.6 (C-4), 39.1
(C-10), 37.2 (C-3) ,36.5 (C-1), 28.8 (C-18), 26.9
(C-7), 26.5 (C-15), 21.4 (C-16), 21.3 (C-17), 19.4
(C-2), 19.1 (C-6), 17.8 (C-20). LA %l 5 CHikkiE
—EO7, HEWL A 11 N T B R F.

thEW 12: pagis (i , 2 7AN
C32Ha0013. 'H-NMR (600 MHz, CDCls) 6: 8.02 (2H,
m, H-4"), 7.46 (2H, m, H-3', 5'), 6.40 (1H, d, J = 1.0
Hz, H-6), 2.38 (1H, d, J = 3.0 Hz, H-7), 5.73 (1H, d,
J =3.8Hz, H-1), 5.62 (1H, td, J = 3.9, 2.5 Hz, H-2),
5.54 (1H, s, H-9), 5.30 (1H, d, J = 3.0 Hz, H-8), 5.12
(1H, d, J = 12.8 Hz, H-15a), 4.56 (1H, s, H-9), 2.72
(3H, s, H-8), 2.51 (1H, ddd, J = 4.0, 6.4, 10.4 Hz,
H-3ax), 2.37~2.44 (1H, overlapped, H-4), 2.22 (3H,
s, 15-0OAc), 2.11 (3H, d, J = 15.8 Hz, 6-OAc), 1.19
(3H, s, 2-OAc), 1.79 (1H, ddd, J = 15.3, 2.7, 1.4 Hz

H-3eq), 1.57 (3H, s, Me-12), 1.46 (3H, d, J = 16.9 Hz,
Me-12), 1.19 (3H, d, J = 7.6 Hz, Me-14); 3C-NMR
(150 MHz, CDCl) 6: 170.5 (CH3COx-15), 169.9
(CH3CO,-2), 169.7 (CH3CO,-6), 169.6 (CH3CO»-8),
169.3 (CH3CO:-1), 164.6 (CsHsCO»-5), 133.8 (C-4'),
130.2 (C-2', 6'), 128.5 (C-1"), 128.4 (C-3', 5'), 89.8
(C-5), 81.5 (C-11), 76.8 (C-8), 74.9 (C-6), 74.0 (C-9),
71.6 (C-1), 69.2 (C-2), 65.6 (C-15), 53.1 (C-7), 52.6
(C-10), 32.7 (C-4), 31.0 (C-3), 30.3 (C-13), 258
(C-12), 21.3 (CH3CO»-8, 15, 6), 21.2 (CH3CO»-2), 20.5
(CH3CO»-1), 16.9 (C-14). A% 5 SCikfikiE —
O, HEWL A 12 NETE PRS0 4.
3.2 MEWEMEEN

WK AR &) 1~4 ) DPPH H %S
PERGIZE AR 1 A 1 BoR, A& 1—4 B
HRIFMPTEMRE S, 1E 0.2~0.8 mmol/L 4 MMb
A% DPPH H RIS FRAE )1, BEAE W 13
g m, SHEEBOCR, ICso 7HlA 1.29,
0.75. 0.81. 1.49 mmol/mL, FiEfLAES TN 2>3>
1>Vc>4,

&1 LAY 1~4 0 Vc fk5 DPPH BHEBREENLER
(xts,n=3)
Table 1 In vitro DPPH free radical scavenging activities of

compounds 1—4 and Ve (x s, n=3)

tEY) ICso/(umol-L ™)

1 1.29+0.24

2 0.75+0.08

3 0.81+0.02

4 1.49+0.17

Ve 1.48+0.03
4 g

AR L gt 3R IR h i TR T KGR
PERTTR . BERACFESE RAEAR IS, AT TR
TR 2 JHe ) 2 e 2 i G A R A BT A
P o 8 2 FoE A 0 AT ) EL T AR A R S A
Az T O ) A A 0 T2 S P S A 8
AR R B U ST, e Ah, AR R A
th 22 b SOREAH 9% PR P ARt B 2 R S A
fEREO, KERT R, Préafb. SR &
E=FZ BHEFEVIRR, AMNFCT TR
PEZR . YRS B S RN ENS, A [H]
TRBEANHFINLE], FrE sy T2 MG A d
BETT IR GBI R AEPURAE S R0, A
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A~E-ALEY) 1~4 & VXt DPPH H HZEREERE; F-ALEM 1~4 & Ve Xt DPPH [ B2 35 BR300
A—E-Scavenging rate of DPPH free radical by compounds 1—4 and V¢; F-comparison of scavenging rates of DPPH free radicals by compounds 1—4 and V¢

1 &Y 1~4 3t DPPH BERERERIER (x£s,n=3)
Fig. 1 DPPH scavenging rate of compounds 1—4 (x s, n=3)
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