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A new polyenyne macrolide from flower buds of Panax notoginseng
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Abstract: Objective To study the chemical constituents of the flower buds of Sanqi [Panax notoginseng (Burk.) F. H. Chen].
Methods Heat reflux extraction by 65% aqueous ethanol, successive solvent extraction by petroleum ether, ethyl acetate and n-
butanol, various column chromatography by Diaion HP-20 macroporous adsorption resin, silica gel, MCI gel CHP 20P, Sephadex LH-
20 gel, as well as semi-preparative liquid chromatography, were used for isolation and purification of target compounds. The structures

of the compounds were identified based on physicochemical properties and spectroscopic data, some of them were evaluated for
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cytotoxic and antioxidant activities. Results Eleven compounds were isolated from n-butanol part of the flower buds of P
notoginseng, including one macrolide, two phenolic acids, three lignans and five flavonoids. Their structures were identified as
(11Z,10R,17R)-17-ethenyl-10-hydroxyoxacycloheptadec-11-ene-13,15-diyn-2-one (1), (E)-p-hydroxycinnamic acid (2), 3-O-p-
coumaroylquinic acid (3), (—)-sesamin (4), 2-methoxysesamin (5), ecbolin B (6), quercetin (7), quercetin-3-O-B-D-glucopyranoside
(8), quercetin-3-O-B-D-xylopyranosyl-(1—2)-3-D-galactopyranoside (9), quercetin-3-O-B-D-glucopyranosyl-(1—2)-3-D-galactopyra-
noside (10), kaempferol-3-O-B-D-glucopyranosyl-(1—2)-p-D-galactopyranoside (11). Conclusion Compound 1 is a new polyenyne
macrolide named floraolide. Compounds 2—=6 and 8 were firstly isolated from Panax, while 2—9 were isolated from the flower buds of P
notoginseng for the first time. Compound 4 has a weak inhibitory effect on tumor growth of leukemia HL-60 cells in vitro. Compounds 7—10
showed strong DPPH scavenging activity.

Key words: Panax notoginseng (Burk) F. H. Chen; phenolic acids; lignans; flavonoids; floraolide; (—)-sesamin; quercetin-3-O-B-D-

xylopyranosyl-(1—2)-B-D-galactopyranoside; cytotoxicity; antioxidant activity
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2 25 1) 43 ) 48 52 N (11Z,10R,17R)-17- 2. 4% 3 - 10-
PRI S B b -0 -13,15- e -2-F [(11Z7,
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Fig. 1 Chemical structures of compounds 1—11
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pyranosyl-(1—2)-B-D-galactopyranoside, 9]. # 5 2-
3-O-B-D- M Wit 7 25 4 3 -(1—2)-B-D- it i 2 FL b
[quercetin-3-O-B-D-glucopyranosyl-(1—2)-p-D-galacto-
pyranoside, 10]. 1 25} -3-0-B-D- M I 7 2 H 5 -
(1-2)-p-D- it g = FL ¥% H  [kaempferol-3-O-B-D-
glucopyranosyl-(1—2)- B-D-galactopyranoside, 11]. H:
i, AEY 1 NI 2GRN, A=
LIERKIRAES; (L&D 2~6. 8 NI IRMAS @I
Y oy B R WPV 7 A0 I e 4
BEAPTEAIE
1 X5

AVANCE I11-500 MHz. 600 MHz 1 800 MHz #%
PEILIRIETEAC (TMS AW bR, {8E Bruker 2] );
Agilent 1290 UPLC/6540 %4 AT [ FiiE4 (3£
Agilent 2A#]); Shimadzu UV-2401A B148 4ka] 1,4y
FeHEFEA CH A B3 A 7] ); Autopol VI, Serial#91058
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4 Agilent ZORBAX SB Cig# (150 mmX 9.4 mm,
5 um); 200~300 HAFEEEHEER (S T
HIRAT]D; FERE GFass HEM (F S THR
AF]); Diaion HP-20 KFLIK FA IR HE iR (H
A=A N T ) Sephadex LH-20 F: 0 i 42 k]
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CTFEI 10%8 25 LIS IR (RMPI1640, 3 [
Hyclone A ] SHr 4 DU HEEAR M ER IR (MTS,
[ Sigma AF]D; BHPEXSHE G4 (Fb R EFR}
FABRAR, #its 2230324001) FIELE (L4
¥y, #t5 S0825A); 1,1- - FEFE-2- = hY FE IS
(DPPH, 3 [H Sigma A ] ); BHM: XS IR 2459 7K 75 14 4
4% E (Trolox, 5[ Sigma A7, #it'5 10326HH);
Z AR (FREBRCIHRBHE AR,
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IETEESAL (7.7 kg) & RFLE I Diaion
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LH-20 F: i, HEE-/K (00 1~1:0) BN,
33 10 4ANf 4> Fr. S1~S10. Fr. 83 (69.0g) 7£ 10%
7KV AT R O E , FhUETS 24k E4 2 (1.0 gD
Fr.S4 (2.0 g) 7E 10%F BEAKE R P AT oiiE, #jE
BEMEY 3 (1.3g). Fr. S5 (2.0 g) £ MCI gel CHP
20P FEfhRE, HIEE-K (0: 1~1:0) BREEGm, 15
F] 12 M4y Fr.M1~MI12. Fr.M6 (36.0mg) £
Hl WA BT, 16%ME-7K (3.0 mL/min) 6 B3k
i, BELEY9 (2.0mg, ®=9.1min). 10 (9.0
mg, 7.0min), 11 (8.0 mg, 10.7min). Fr.S7 (80.0
mg) Al Fr. S8 (21.0 mg) %4 Sephadex LH-20 ¥4
i, A AR, AR REIEY) 8 (3.5mg) F17
(5.0mg). Fr.B5 (100g) &fERMFGIESE, &
FGE-HEE (120~0: 1) BREESEME, 153 8 Mo
Fr. B5-1~B5-8. Fr. B5-4 (1.9 g) F LAREIRAE (it /3
B, CHEHE-HEE (1 0~0: 1) BEREN, 53
12 MRS Fr. B5-4-1~B5-4-12. H:H1 Fr. B5-4-6
(68.0 mg) £ WA, 50%ME-7K (3.0
mL/min) BEEEBEML, HEMAEY 1 (3.0 mg, 164
min). 4 (10.7mg, 14.1 min). 5 (5.9 mg, 20.8 min)
16 (2.4mg, 27.0 min).
2.2 PPEYHAREEES

PL 10%f6 4 M35 B 373 (RMPI1640) Tt i 4
YRR, HAEFLZ 1.5X 104 M. 100 pl 7R 0
F) 96 LM, E59E 12~24 h; 1b&4) 4 Fl DMSO #%
fift, LA 40 pmol/L WRFEWITH, FFLL 40, 8. 1.6, 0.32,
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0.064 pmol/L ¥R FE S i, VUNEIFN AL BEAE A BE 1
X, W3 ANESE, BALARFN 200 uL; 37 C
Bi% 48 h J5, WEEEANMFEFLARGFRM, LN 20
uL ff) MTS ¥ 100 uL (IR IR: dREEE 2~
4h, FEMIFESE, FIF 2 D ReEEAR G & S FLAE
492 nm IR (4D {H. DLRBENMALRSR, 4
POAFIE SR NG BR 2 I Z0 M A K 2R IR, 7 P 7R A
1% (Reed and Muench %) 11 &AL AP 204 ik
J% (median inhibition concentration, ICso) 1.
2.3 EMLE S

B 2~3 Al 7~11 43 5] 5 DPPH (ARIK
79 100 pmol/L) VR-& KM AP 3 NEE,
[i] B TR0 R ZH, CAN S i D R EE X R 2H CERAS D
30 °C &ML 1h, LAZINRERFARXAE 515 nm ALl
AfE, FRUUF AT EIEE . WEDN 1Cs
(B p i 5

AT =1—A walA un
3 H#R
31 HHEFE

AW 1: W EFEE; [o]h —2.96 (¢ 0.05, MeOH);
UV A (nm): 206.5 (4.21), 255.5 (3.68), 269.5 (3.71),
286.0(3.61); IR v/ o (cm™):3434,2929,1732, 1632,

1198, 1 049, 845, 561. 7>l (HR-ESI-MS)
BRHWES T B T8N m/z 287.164 1 [M+H]" Gt
HAE 287.164 2). BC-NMR i ERFH 18 MrfE S
(R 1), 454 DEPT iEnHJE N 8 MNILHRE, Hr
1 NMARSEHRRE S (Oc 1204, C-19); 5 MNKH
B, N 2 ANEEIREEE (6c 70.2, C-10; 5¢ 65.7,
C-17) 13 MREIKIE S (e 156.2, C-11; oc 132.6,
C-18;5¢106.8,C-12); 5 MG 5l — L IHE A
1 MEEBRIERR (Oc 173.6, C-2) A1 2 NMRIERES
(dc 78.5,79.0, 72.0, 81.2,C-13, 14, 15, 16). HILL L%k
FEHENZAL S 501 N CisHnOs, 7 8 A
. 75 'TH-NMR 3, W23 2 AiGElES, 18
¥ ou 6.53 (1H, dd, J = 11.0, 8.3 Hz, H-11) f1 5.64
(1H, d, J = 11.0 Hz, H-12) [fRA % EHER C-11 5
C-12 NI 1 0w 6.05 (1H, ddd, J=17.0, 10.2,
5.7 Hz, H-18), 5.64 (1H, d, J = 17.0 Hz, H-19a), 5.33
(1H, d, J = 10.2 Hz, H-19b) 7 C-18 5 C-19 41k
Kuphfidd e BRE 1 /ANREE. 2 ANREERD 2 40U )
7T ANAERIEE, ERIAN 1 NABEREE, UWHS
Y1 R RE S A 1 AR

B SR — 20 B YRR R it
i, H%, 'H-'H COSY ML ES (K 2)

®1 {541 H "H-NMR (600 MHz, Pyridine-ds) 1 '*C-NMR (150 MHz, Pyridine-ds) #{1Z
Table 1 'H-NMR (600 MHz, Pyridine-ds) and '*C-NMR (150 MHz, Pyridine-ds) data of compound 1

AL & o WAL & o
2 173.6 11 156.2 6.53 (dd, J=11.0, 8.3 Hz)
3 352 2.35 (m) 12 106.8 5.64 (d,J=11.0Hz)
4 27.6 1.72 (m) 13 78.5
5 29.8 1.65~1.17 (m, overlapped) 14 79.0
6 30.4 1.65~1.17 (m, overlapped) 15 72.0
7 30.2 1.65~1.17 (m, overlapped) 16 81.2
8 259 1.65~1.17 (m, overlapped) 17 65.7 6.21 (d,J=5.7 Hz)
9 38.6 1.95 (m) 18 132.6 6.05 (ddd, J=17.0, 10.2, 5.7 Hz)
10 70.2 5.06 (td, J=8.3, 5.5 Hz) 19 120.4 5.64 (d,J=17.0 Hz), 5.33 (d, J= 10.2 Hz)

'H-H COSY

2 {£&% 1 8 EZE HMBC 7 'H-'H COSY 8%
Fig. 2 Key HMBC and 'H-'H COSY correlations of
compound 1

RPWAEW 1 TPARAE 2 AT H e A S50 5ot

C-3~C-12 1 C-17~C-19. R¥#E HMBC i+ H-3
(012.35)s H-4(6n1.72) 5 C-2 #i=%, #EN C-3~C-
12 g5KJ st —in 5 C-2 #Hi%E; H-11 5 C-13 MK,

H-12 (6u 5.64) 5 C-14 #H¢, #EM C-3~C-12 45
BG5S C-13 AHIE; AR 5 H-17 (01 6.21)
5 C-2, C-15H C-16 #H%, #iE C-17~C-19 45ts
BILHER TR C-16 #HiE. HLL L HMBC A5 5
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M EYD 1 NEA ZIRPEERIRN RS, HZ
IRk e 2 AR R HIAL T C-13~16 fir. C-
10 A A C-17 fi7. 22Uk, e TAEY 1 P45 .
&Y 1 WSEARR B2 it b A LS5 ECD FlT
5 ECD e, MR T A
Y11 4 FASEIREL (10R,17R; 10S,17S; 10R,17S;

— Exp. ECD of 1
— Calc. ECD of 10R,17R-1
~— Calc. ECD of 108,175-1

200 250 300 350 400
A/nm

10S,17R) 111 ECD #H, 453 EoR, 10R,17R 1t
B RS ECD & A& (B 3), M, fb
BRI EE N (11Z,10R,17R)-17- 2. )7 %:-10-
BREAA L h-11-44-13,15- R 2-F, &
SciFinder f8&, A 1 ML &M, i =t X
EZNANER

— Exp. ECD of 1
— Calc. ECD of 10R,175-1
~ Calc. ECD of 10S,17R-1

200 250 300 350 400
A/nm

3 &1 /XK ECD #1itE ECD &
Fig. 3 Experimental and calculated ECD spectra of compound 1

&Y 2: AR AER; HR-ESI-MS m/z: 163.040 1
[M—H] (caled for CoHgO3, 163.040 1), 7+ TN
CoHg03: 'H-NMR (500 MHz, DMSO-ds) d: 7.52 (1H,
d, J=16.0 Hz, H-7), 7.49 (2H, d, J = 8.5 Hz, H-2, 6),
6.77 (2H, d, J = 8.5 Hz, H-3, 5), 6.34 (1H, d, J = 16.0
Hz, H-8); '3C-NMR (125 MHz, DMSO-ds) 6: 166.4
(C-9), 159.8 (C-4), 144.3 (C-7), 130.2 (C-2 ,6), 125.1 (C-
1), 115.8 (C-3,5), 114.9 (C-8). VL ¥l 5 Ciihifig R
AR5, B A 2 R RS AR

WA 3: kA ESI-MS m/z: 337 [M—H]
43T CieHis0s: 'H-NMR (600 MHz, CD;0OD) 6:
7.62 (1H, d,J=16.0 Hz, H-7"), 7.46 (2H, d, J= 8.5 Hz,
H-2',6'), 6.80 (2H, d, J = 8.5 Hz, H-3",5"), 6.32 (1H, d,
J=16.0 Hz, H-8'), 5.33 (1H, m, H-3), 4.16 (1H, m, H-
5),3.72 (1H, dd, J = 8.5, 3.5 Hz, H-4), 2.25~2.00 (4H,
m, H-2, 6); 3C-NMR (150 MHz, CD;0D) 8: 177.3 (C-
7), 168.8 (C-9"), 161.4 (C-4'), 146.8 (C-7"), 131.4 (C-2/,
6), 127.4 (C-1'), 116.9 (C-3', 5'), 115.5 (C-8'), 76.3 (C-
1), 73.6 (C-4), 72.2 (C-3), 71.4 (C-5), 38.9 (C-2), 38.4
(C-6). LA H# 5 ik A — 501, e ik
HY 3 N 3-0-XF FEEE T

EY) 4. AT, ESI-MS m/z: 747 [2M+
KI*» 7 73 A CypHis0s; 'H-NMR (600 MHz,
Pyridine-ds) d: 7.14 (2H, d, J = 1.8 Hz, H-2, 2'), 6.98
(2H, dd, J = 8.0, 1.8 Hz, H-6, 6"), 6.94 (2H, d, J = 8.0
Hz, H-5, 5), 6.01 (4H, s, H-10, 10'), 4.89 (2H, d, J =

3.8 Hz, H-7, 7'), 429 (2H, dd, J = 9.4, 6.5 Hz, H-9a,
9'a), 3.97 (2H, dd, J=9.4, 3.8 Hz, H-9b, 9'b), 3.10 (2H,
m, H-8, 8'); '3C-NMR (150 MHz, Pyridine-ds) J: 148.9
(C4, 4", 148.0 (C-3, 3), 136.8 (C-1, 1), 120.3 (C-6, 6'),
109.0 (C-5, 5"), 107.7 (C-2,2"), 102.1 (C-10, 10"), 86.5 (C-
7,7, 72.4 (C-9, 9", 553 (C-8, 8') LA X 5 SCHikiR
EHEA—H), MEENEY 4N ()-ZKE.
&Y 5: T E K ESI-MS m/z: 423 [M+K]*,
¥ 3N C21H2007; 'H-NMR (600 MHz, Pyridine-ds)
9:7.16 (1H, d, J= 1.7 Hz, H-2'), 7.11 (1H, dd, J = 8.0
Hz, H-6), 6.99 (1H, dd, J= 8.0, 1.7 Hz, H-6"), 6.94 (1H,
d,J=8.0 Hz, H-5"), 6.71 (1H, d, J= 8.0 Hz, H-5), 6.01
(2H, d, J= 1.3 Hz, H-10a), 6.00 (2H, d, J = 1.3 Hz, H-
10b), 5.96 (1H, d, J= 1.3 Hz, H-10a), 5.93 (1H, d, J =
1.3 Hz, H-10'b), 5.24 (1H, d,J=4.0 Hz, H-7), 4.87 (1H,
d, J=5.0 Hz, H-7"), 4.40 (1H, dd, J = 9.0, 6.0 Hz, H-
9a), 4.30 (1H, dd, J= 9.0, 6.0 Hz, H-9b), 4.13 (1H, dd,
J=9.0, 4.0 Hz, H-9'a), 4.05 (1H, dd, J = 9.0, 4.0 Hz,
H-9'b), 3.95 (3H, s, H-11), 3.05 (2H, m, H-8, 8'); 13C-
NMR (150 MHz, Pyridine-ds) 0: 149.8 (C-4), 148.9 (C-
3"), 148.0 (C-4"), 141.6 (C-2), 137.3 (C-3), 136.9 (C-1),
128.7 (C-1), 120.4 (C-6), 119.4 (C-6"), 108.9 (C-5"),
107.7 (C-2'), 103.0 (C-5), 102.1 (C-10), 102.0 (C-10"),
86.1 (C-7), 83.1 (C-7"), 73.7 (C-9), 72.1 (C-9'), 59.9 (C-
11), 55.6 (C-8'), 552 (C-8). VA LFHdf 5 CikifiE A
—FH, WEEMEY S N 2-FEEZIRE.
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tEY 6: BAER; ESI-MS m/z: 437 [M+
Na]+, %?fﬁ?y C22H2 055 "H-NMR (600 MHz,
Pyridine-ds) 9: 7.14 (2H, d, J = 8.1 Hz, H-6, 6'), 6.72
(2H, d, J=8.1 Hz, H-5,5"), 5.96 (2H, d, J = 1.3 Hz, H-
10), 5.93 (2H, d, J= 1.3 Hz, H-10"), 5.26 (2H, d, J=3.8
Hz, H-7, 7'), 4.42 (2H, dd, J = 8.9, 6.8 Hz, H-9a, 9'a),
4.22 (2H, dd, J = 8.9, 3.4 Hz, H-9b, 9'b), 3.95 (6H, s,
H-11,11'),3.04 (2H, m, H-8, 8'); *C-NMR (150 MHz,
Pyridine-ds) &: 149.7 (C-2, 2), 141.7 (C-4, 4), 137.3
(C-3, 3"), 128.7 (C-6, 6'), 119.6 (C-1, 1'), 103.1 (C-5,
5%,102.0 (C-10, 10), 82.6 (C-7, 7'), 73.4 (C-9, 9'), 59.9
(C-11,11"),55.4 (C-8,8". LA Hdl 5 ChkfiiE 2 A
— 0, MO EAEY) 6 A ecbolin B.

&M 7: E KA ESI-MS m/z: 301 [M—H],
ﬁ}%ﬁy\j C15H1007; 1H-NI\/IR (500 MHZ, CD3OD) 0:
7.72 (1H, d, J=2.2 Hz, H-2"), 7.62 (1H, dd, /= 8.5, 2.2
Hz, H-6"), 6.87 (1H, d, J = 8.5 Hz, H-5'), 6.38 (1H, d,
J=2.1 Hz, H-8), 6.17 (1H, d, J = 2.1 Hz, H-6); 3C-
NMR (125 MHz, CD;0D) §: 177.3 (C-4), 165.6 (C-7),
162.5 (C-5), 158.2 (C-9), 148.8 (C-4"), 148.0 (C-2),
146.2 (C-3"), 137.2 (C-3), 124.1 (C-1'), 121.7 (C-6"),
116.2 (C-5"), 116.0 (C-2"), 104.5 (C-10), 99.2 (C-6),
94.4(C-8). LA FHHE 5 CRRE R A — B2, i
EEN T M %

A 8: TR A ; ESI-MS: m/z 463 [M—H],
43T 3N C21H20012; 'H-NMR (600 MHz, CD;0D) :
7.84 (1H, d,J=2.1 Hz, H-2'), 7.59 (1H, dd, J=8.5, 2.1
Hz, H-6"), 6.87 (1H, d, J = 8.5 Hz, H-5'), 6.40 (1H, d,
J =13 Hz, H-8), 6.21 (1H, d, J = 1.3 Hz, H-6), 5.16
(1H, d, J = 7.7 Hz, H-1"); BC-NMR (150 MHz,
CD;0D) d: 179.7 (C-4), 166.2 (C-7), 163.1 (C-5), 159.0
(C-9), 158.6 (C-2), 150.1 (C-4"), 146.0 (C-3"), 135.9 (C-
3), 123.1 (C-6"), 123.0 (C-1'), 117.9 (C-5"), 116.3 (C-
2", 105.8 (C-10), 105.5 (C-1"), 100.1 (C-6), 94.9 (C-
8), 77.3 (C-5"), 75.2 (C-3"), 73.3 (C-2"), 70.2 (C-4"),
62.1(C-6")o LA A 5 SRR FE AR —F 03], s
ENAY) 8 N F-3-0-B-D-ML e 1 1 B

&4 9: FH K K ; ESI-MS m/z: 595 [M—H],
ﬁ%ﬁy\] C26H23016; 1H-NMR (800 MHZ, CD3OD) 52
7.70 (1H, d, J=2.2 Hz,H-2'), 7.64 (1H,dd, /= 8.5, 2.2
Hz, H-6"), 6.85 (1H, d, J = 8.5 Hz, H-5"), 6.32 (1H, d,
J =14 Hz, H-8), 6.15 (1H, d, J = 1.4 Hz, H-6), 5.36
(1H, d, J = 7.6 Hz, H-1""), 4.76 (1H, d, J = 6.8 Hz, H-

1"); 1BC-NMR (200 MHz, CD;OD) &: 179.2 (C-4),
166.0 (C-7), 163.0 (C-5), 158.6 (C-9), 158.0 (C-2),
150.0 (C-4"), 146.0 (C-3"), 135.1 (C-3), 123.4 (C-6"),
123.0 (C-1%), 117.3 (C-5"), 116.2 (C-2"), 105.4 (C-10),
105.3 (C-1""), 101.5 (C-1"), 99.8 (C-6), 95.0 (C-8), 80.0
(C-2),77.0(C-3""),76.9 (C-5"), 75.2 (C-3"), 74.7 (C-2""),
71.0 (C-4"), 70.3 (C-4"), 66.6 (C-5""), 61.9 (C-6"). LA L
Bl SO E A, e A 9
-3-0-B-D-M I AHEIE-(1—2)-B-D-HH g2 FLHEE .

&Y 10: KR, ESI-MS m/z: 625 [M—
H » 4 ¥ 3N CyH3017; 'H-NMR (500 MHz,
CD;0D) d: 7.73 (1H, d, J=2.2 Hz, H-2), 7.54 (1H, dd,
J=8.5,22 Hz, H-6'), 6.87 (1H, d, J = 8.5 Hz, H-5),
6.37 (1H, d, J= 2.1 Hz, H-8), 6.18 (1H, d, J= 2.1 Hz,
H-6), 5.25 (1H, d, J = 7.5 Hz, H-1"), 4.74 (1H, d, J =
7.5Hz, H-1""); 13C-NMR (125 MHz, CD;0D) &: 179.9
(C-4), 165.9 (C-7), 163.1 (C-5), 158.8 (C-9), 158.5 (C-
2), 149.9 (C-4"), 145.9 (C-3"), 135.1 (C-3), 123.0 (C-6),
122.9 (C-1'), 117.8 (C-5"), 116.2 (C-2'), 105.7 (C-10),
105.0 (C-1"), 101.8 (C-1"), 99.8 (C-6), 94.7 (C-8),
80.6 (C-2"), 78.1 (C-5""), 77.9 (C-3""), 77.0 (C-5"),
75.4 (C-2"), 74.9 (C-3"), 71.0 (C-4""), 70.1 (C-4"),
62.3 (C-6"), 61.9 (C-6"")o LA ¥ di 5 kIR IE FEA
— 3], WM EAAEY) 10 M 25-3-0-B-D-MHL I
R R (152)-B-D-ML I 2 FUREE o

EP11: BWEBRAK; ESI-MS m/z: 609 [M—
HI", 7+ TN CyH3016: 'H-NMR (600 MHz,
CD;0D) d: 8.08 (2H, d, J=9.1 Hz, H-2', 6'), 6.89 (2H,
d, J=9.1 Hz, H-3", 5), 6.37 (1H, d, J = 1.6 Hz, H-8),
6.18 (1H, d, J= 1.6 Hz, H-6), 5.33 (1H, d, J= 7.6 Hz,
H-1"),4.75 (1H, d, J=7.3 Hz, H-1""); '3C-NMR (150
MHz, CD;0D) 6: 179.9 (C-4), 166.8 (C-7), 163.4 (C-
5), 161.7 (C-4"), 158.8 (C-2), 158.7 (C-9), 135.0 (C-3),
132.6 (C-2',6'), 122.9 (C-1'), 116.4 (C-3",5"), 105.7 (C-
10), 104.9 (C-1"), 101.7 (C-1"), 100.3 (C-6), 95.0 (C-
8), 80.4 (C-2"), 78.4 (C-5""), 78.1 (C-3""), 77.1 (C-5"),
75.6 (C-2"), 75.0 (C-3"), 71.5 (C-4""), 70.2 (C-4"),
62.8 (C-6"), 62.1 (C-6""). VA% 5 kg LA
— 306, M EAEY) 11 1L ZE8-3-0-B-D-H
BB B -(152)-B-D-MEL G 1 FURE L
3.2 FhEMAREENE

EH S PR AZEMRANAE (M HL-60 i
A549 4Hf . FHE SMMC-7721 4Hff. L MDA-
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MB-231 4 145 7 SW480 4D KW 7E A Mg %
FAEY) 4 IR EEE Y, DUEART S R
PHMESTIR . 25 R, (LAY 4 B 5330 H| A i
i HL-60 4HHaARSMIR 2E K I g i, B 1Cso 1HN
(22.714+0.86) pmol/L.
33 MmEMIEME

K F DPPH VP4 =LA 1) 2 MRS &
Y (2. 3) J 5 ANEFISMEY (T~10 RSN
iEME . SRR, SHMXTRAYEIZEE [ICs=
(12.248+0.095) pmol/L] Lk, 4 NEERIZAL W
7~10 RIHEGRA DPPH H H3EERRIEE, 1Cs
YU E 3.848~14.827 pmol/L (£ 2).

£2 LEWT~10 BIENLEMSE
Table 2 Antioxidant activity of compounds 7—10

tEY) ICso/(pmol-L71)

LA 12.248£0.095

7 6.92440.035

8 9.8214+0.073

9 14.82740.235

10 3.848+0.141
4 Vit

KA TN =L 65% LEEHR B IE T BEER AL
AR R 11 AMEEY, BRI NEESE 1A By
R 2 A KIERE 3 A #HEAK s A, Hpfbs
Y1 2w BRI, (hEY 2~6. 84
HIXMNANZSEHEY T ERE, e 2~9 NE
N Vi N X IR S B e w2 sl R Y M
PERGSY, A TEN =G4 4 8915 BIPY SR 4E 2 Bl
gy, R TREDINFEE R A,
A FIEPEVEN S KRR, RIEREBENEY 4 X H
% HL-60 2 i i 41 b g A2 2 AT 55 i ail 4F
A, 15 3CERAoE — 07, g PEsE TORIEER K
APt E . LRI AR E A 2k
SR A A CU8], DPPH & —FP e 1 H H
B, W SRR IR BA AR E AL RE T RIR T
TSR E) 7~10 RILHBERIERR DPPH H H2E
EYE, WP T = EERIEDUR A E Y R
fitt, N=CHREEITR SR HRE T —ERZ%,
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