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Abstract: Objective To study the chemical constituents and bioactivities of Anaphalis aureopunctata. Methods Compounds were
isolated through chromatographic techniques, including Sephadex LH-20 column chromatography, normal and reversed-phase silica
gel column chromatography, and semi-preparative HPLC. The structures of the isolated compounds were elucidated by means of
physicochemical properties and spectral analyses (NMR, MS). The antimicrobial and antioxidant activities of the compounds were

evaluated. Results Six compounds were isolated and identified as 5-hydroxy-6-(3-methyl-2-butenyl)-7-O-f-D-glucopyranosyl-
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1(3H)-isobenzofuranone (1), 5,7-dihydroxy-1(3H)-isobenzofuranone (2), 7-O-B-D-glucosyl-
platypterophthalide (4), anaphaliol (5), and anaphalisol 7-O-B-D-glucopyranoside (6). Antimicrobial activity assays revealed that the

platypterophthalide  (3),

six compounds exhibited more pronounced inhibitory effects against the two Gram-positive bacterial strains. Antioxidant activity
assays indicated that the ICso values of compounds 1, 2, 4, and 6 against ABTS radicals were 59.81, 76.02, 65.01, and 77.23 umol/L.
Conclusion New compounds 1 and 4 were named as anaphaloprenoside (1) and anaphalopteroside (4) . Compounds 6 were isolated
from the genus Anaphalis for the first time. Compounds 2, 3, 5, and 6 were obtained from this plant for the first time. All six compounds
showed certain inhibitory effects against the two Gram-positive bacteria, and compounds 1, 2, 4, and 6 demonstrated good antioxidant
activities.

Key words: Anaphalis aureopunctata Lingelsh. & Borza; benzofuran; anaphaloprenoside; anaphalopteroside; 5,7-dihydroxy-1(3H)-

isobenzofuranone; antibacterial activity; antioxidant activity

IR Anaphalis aureopunctata Lingelsh. &
Borza A%l (Asteraceae) & @MY, KT
Ry, K 1000~2 700 m, ERE S AREHN
Iz, FHHEAERIE N PRI AR, AT A
2y, BAEMR. B, P BRI, HAT
HMNERZE . SCRE R R RIS, HEE
YKL SHERM. 8. MR, 9%, &Y
B LA SR SRR 2 D), Horh SRS MRS . A
Fie R K K5 A EZ T, JERiEeS), FEFE
2SRRI . 50K THR . PrEfL. HHE
&, BHEBENMEATZZANEREY, i
RN Z W R My, &6 2 i
53, X 22 M I R B AT 3 A 120, AR
MM, HARA 2 oy S H AR I 24 B S EAT FR ad— 22
AT RIFRIRU AR —RAAELELY)
TEIERI RGN, FRAE TV 2 MR R IR =)
DA S 25 AR S o), SRIRIR I 3 B 2
YEEREE, BLAERRINE . BUE. i AR. PUE.
PO IR A A P U121, R A B B R A
T BRI IRIE 2 B BEAT IR AT TS, 7 K IR
IS VG, R B T R 8 R R IR A 5t
Yo TR IO B A T 1) SR SR A A K
S PERATA T, L0315 2) 6 DN IRIERRmE R &
Y (ERIE 1D, 3 nl5E5E Jy 5-F5Hk-6-(3-F Jk-
2-"1 W 2 )-7-O-B-D- 4] 2 B - 1(3H) - 57 72 I WA i
[5-hydroxy-6-(3-methyl-2-butenyl)-7-O-p-D-gluco-
pyranosyl-1(3H)-isobenzofuranone, 1]. 5,7- —F5%-
18H)- 5 X Jf Bk W BH [5,7-dihydroxy-1(3H)-
isobenzofuranone, 2]. platypterophthalide (3) . 7-
O-B-D- #i %] ¥# 2 | B AN IR ( 7-O-B-D-glucosyl-
platypterophthalide, 4) . # 7l (anaphaliol, 5)
anaphalisol 7-O-B-D-glucopyranoside (6) , ik &
Y1 M4 A, ol s T R IE

(1) FIFFE BN ERE & (4 o WTEg R EoR,
PGP0 B2 (B BV A BRIl 28
FERRERD BAMHIRCR BN, (&1, 2. 4. 6
I RIAF e s 1
1 NESHR

LC-2030C 3D Plus 2 i B0AH A (HA R
AEATE]D; P2050 el 25 RO AH AL (BRI
BRHARAT); Bruker AV 400 H%RESEHRIEIX
(i A& 7 A 5] ); Anton paar MCP 5100 7 =k &
e A (B Anton paar A %] ); LDZH-100L 7
SAEEZRR KA (RIRHRZEITSEM) ;s Cis
SABEIERER (YMC AFD; IEAHEIERER HEG
WA 2 OISR GFass (F Sl T
HIRATD; Sephadex LH-20 (£ FE GE A#]);
Cosmosil MS-TT RP-Cis A (250 mm X 10 mm,
10 um, FHl&M; 250 mm X 4.6 mm, 5pm, Z3H7
B, HZA Cosmosil A7) ); 1-2R5E-3-FJE-5-IE bk
fil (3-methyl-1-phenyl-2-pyrazolin-5-one, PMP, I
IR AERHAIRARD; LB B3E/E. LB A
o GEHAEDERAGRAFD: RHVDE [#tT
YSE6REUM, i AL HA (Rl HIRAF]]; 2,2
PRE-X (3-Z IR IFEmEmbk-6-f iR ) —fik#h [2,2'-
azinobis-(3-ethylbenzothia-zoline-6-sulphonate, ABTS,
W ARBHEAEMAR AR L-PIA MR (s
C15946658, LifF e RAEEHEA IR A D

WIREH AT 2022 4 10 AR BAHHLAE KL
e, MR A 5H1 25 R AR EEN
% IR A. aureopunctata Lingelsh. & Borza, H#R
BT J5 % o ARAS (2022SNJO1) £ T4k KR
P S R R SRR
2 ROSESE

BT AR REET2EYIR 2~3 cm 70
B, B 2.5kg N 10 F5 21 95% LB, BIAHEL 3 1K,
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Fig.1 Structures of compounds 1—6

BEX 2he HIFRBOE, WK, 1025 221.9
g. FHKEWH G, WIRAAMES. BERR ClG. 1E T R
BATREI, B IF &AL AR, Dk 4 fa 15
kiR 45.8 g BEIR SIRERAL 36.8 g IE T BEAAL
25.4 g, JKHEAL 92.0 g.

ECA Jh Bk 30 A7 92 8 I 1B AHEE IR A (100 ~200
H), LU HEE-BEER B8 (100 : 0—0 : 1000
Ve, 15345 AN Fro 1~45, Fr.20 (0.9g) it
IEABRER AT, DA Jh k-5 R 6 (100 © 0—0 & 100)
BEEEVEML, 153 Fr. 20-1~20-15, Fr.20-8 (97.0 mg)
2P %8 HPLC 2r & 4lifh [45-7K (80 1 20) ¥k
i, AR 3 mL/min] faéﬂﬂc/af% 3 (143 mg,
k=132 min). Fr. 20-10 (121.5 mg) £l % 7
HPLC 4r 4tk [Z85-7K (80 1200 Hefid, AR
= 3mL/min] 152t &5 5(3.3mg, k=11.4min),

B S PR C R AR A2 O IR AR A, DL
S E-HEE (100 0 0—0 100D BEEEVEHL, 1531 49
ANSY Fr. 1~49, Fr.20 (1.5 g) 450 BT
i (Sephadex LH-20, HEEHEML), 5% Fr. 20-1~
20-10. Fr.20-3 (295.5mg) %4414 % HPLC )&
afifk, [HEE-/K (40 © 60D Pefii, PAFLE 3 mL/min]
BEMNAEY 4 (5.5mg, ®rR=23.5min). 6 (4.3 mg,
R=26.7min). Fr.22 (1.1g) 2% AR G
(Sephadex LH-20, HE#{AZR), 153 Fr. 22-1~22-
12, Fr.22-3 (190.0 mg) £l %% HPLC 4y &4l

o CHEE-7K 40 : 60 ¥Efbi, AR E 3 mL/min) 13
A1 (29 mg, rR=21.1 min).

HIE T B AR 8 I AR A, DLREE-/K
(10%—100%) ZEHHEEGENL, 135 17 N4 Fr. 1~
17. Fr. 3 (0.3 g) &P+ HPLC 4 Bg4lifl, [F
7K (20 1 80) Pelt, MARFIME 3 mL/min]fF 2L
&2 (7.8mg, tr=6.5min),

3 HAYMERKBRITENR R

SEIIFRNFIR LI TR, HATHEWIK
ﬁﬁ&mﬁzﬂcfif 30 3 TR A € o B AT A gk

TR BAREEAE TR : BRI &) 1 mg, I
2 mL [ 2 mol/L R, TR2), % JE/E80 C
NOKME 1 R0 SRR A TR, R s 2
FaEdE. BRI 2 mL KB E B 2 B2
3K, BUKJZ 1 mL I 400 uL 1) 0.3 mol/L & &AL
FRVETRFD 400 pL ) 0.5 mol/L PMP VAW, JREI, &
HIEAE 70 CAKE T 40 min, BUHAHI 2=,
TN 400 uL 4 0.3 mol/L hFRVAMIAZ Ik, &M
WHSEDTAERL 3 K, BUKZEE 0.22 um FLIEME)E
i, BNERIEM, EId AR B, K RERTAE S
P i AT AE P33 A T X B i 30,

i %A% . Cosmosil MS-II RP-Cig taiti b (250
mmX4.6 mm, 5um); VANAHNOHE (A) -0.1%7H%
FREh R (B), SEEPEME (0~60min, 18% A);
AR E 1 mL/min, #i& 30 C, #HFEE 10 pL.
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4 HHMEE
EY 1: AEMRA; [a]y —90.0° (¢ 0.10,

MeOH); UV A" (nm): 227.3, 262.9. HR-ESI-MS
m/z 419.132 3 [M+Na]" (it H {4 419.131 8,
Ci9H2409Na) , HEMH 43+ XN CroH2409, AR
8. IRvio (cm): 3389 (F3E). 2934 (HIFE),
1734 GRAE). 1613 CFEIF), 1459 R, bE
Y11 BC-NMR (R 1) BIEILERT 19 MgfE
S, AR 2 NHIEES . 2 A sp? LR IS
5 spP BRI EAE 5 3 AN FARAE S AN
TAEWAES . 454 DEPT 135 &, 6c172.5 NN
BeFRILRIE S, Oc 150.4, 104.8, 164.9, 125.6, 155.8,
108.6 NZEIAHIBRE S, oc 70.2 ANIERI HFRIRS
Fo 1M dc 105.1 (C-6), 75.6, 78.0, 75.1, 78.3, 62.3 1%
INE A ERE S IAETE . L TH-NMR B, 55
FES I on 6.71 (1H, s), 1 47 REHE S N
BUAE [0u 5.19 (1H, m), du 3.39 (1H, m, H-8a), 3.60
(1H, m, H-8b), x 1.64 (3H, s) 1 on 1.78 3H, s)], It
Ak, on 5.26 (1H, d, J = 7.6 Hz), 3.23~3.79 (6H, m)
A, FEAGIE] 7 ANRTES, b0 U A A

AEAE . MR on 5.26 (H-1) KB IE A% %
(7.6 Hz), 1€ # &l BEEEH O B-H4 2L .

& HMBC i+, %) B 55 5 H-1'(0u 5.26)
5 C-7 (6¢ 155.8) AR, M EPEIEREAE C-7
Ab; H-8 (01 3.39,3.60) 575Kk C-5 (5c164.9). C-
6 (0c125.6) F1 C-7 (5c155.8) HIAHICIE, FIHFIK
Wi BIEREAE C-6 Fo WH T H-3 (0u 5.19,
2H) S5MBEHEE C-1 (b¢ 172.5), J5¥hHk C-3a (dc
150.4)\ C-7a(6c108.6) [f] HMBC #H%, AR 75 1)
F H-4 (0u 6.71) 5 C-3 (6c70.2). C-5 (6c 164.9 ).
C-6 (6c 125.6) HIAHIRUIESR B v- N BRI 5 2RI IR .
H-4 (01 6.71) 5 H-3 (61 5.19) ) NOESY #%, F#
AH L 5 i 2 L A 20 2 T C-7a BN CIEL 2D
2 HCI KfEF PMP fTEAL TS, Bt ad 1
IKAEF=H) (1r=36.2min) SARAES D-H & (k=
36.0 min) MIPREARTEIVIA, #AbGY) 1 25 F
HIEFEN DA EIRE . DL LS5 RERH, %N 5-52
F-6-(3- F H:-2- T # %5)-7-0-B-D- 7 % i ¥ -1(3H)-
FEIERIEE . 4 Scifinder £E ER R, Z0LEY)
NFAEY), AT I .

#£1 1£L&4 150489 '"H-.NMR F1 BC-NMR #iE (400/100 MHz, CD3;0D)
Table 1 'H-NMR and C-NMR data of compounds 1 and 4 (400/100MHz, CD30D)

Bef : 4
OH Jc OH oc
17255 172.1
3 5.19 (2H, m) 702 5.22 (2H, 69.3
3a 150.4 1153
6.71 (1H, s) 104.8 146.9
164.9 169.0
1256 6.71 (1H, 98.5
155.8 159.1
7a 108.6 106.9
3.39 (1H, m), 3.60 (1H, m) 243 2.98 (IH,dd, J=7.7, 156 Hz), 3.36 (1H, dd, J =57, 156 Hz)  32.1
5.19 (m) 1237 5.41 (1H, m) 89.8
10 132.2 144.9
11 164(3H,s) 259 4.93(1H,s), 5.10 (1H, s) 112.9
12 178(H,s) 182 1.77 (3H,s) 171
r 5.26 (1H, d, J = 7.6 Hz) 1051 5.03 (1H,d, J=7.6 Hz) 102.1
2 3.53 (1H, m) 756 3.55 (1H, m) 743
3 3.45 (1H, m) 780  3.49 (1H, m) 77.4
4 3.45 (1H, m) 751  3.41 (1H, m) 71.2
5 3.23 (1H, m) 783  3.48 (1H, m) 78.4
6  3.65(lH, dd, J=5.3, 11.9 Hz) 62.3  3.69 (IH, dd, J =57, 12.2 H), 62.4
3.79 (1H, dd, J = 2.3, 11.9 Hz) 3.90 (1H, dd, J=2.1, 12.2 Hz)
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2 k&1 1704 X828 HMBC (H= C). 'H-'H COSY %1 NOESY {52
Fig.2 Key HMBC, 'H-'H COSY and NOESY correlations of compounds 1 and 4

&Y 2. BEERY GARD, ESI-MS &R
m/z 167.0 [M+H]", BEAEIE. KiGES, i
TN CsHeOsr FHEFIBEN 6. UV e (nmy:
222.0,248.0. 'H-NMR(400 MHz, CD;0D) i &/~A
2 NI TAES [0u6.39 (1H, s, H-4), 6.29 (1H, d,
J=12Hz, H-6)], EALFE(ES [5.18 (2H, s, H-
3)]. 454 BC-NMR (100 MHz, CD;0D) §: 172.8 (C-
1), 167.0 (C-3), 159.7 (C-5), 152.7 (C-7), 104.3 (C-8),
103.4 (C-4), 101.5 (C-6), 70.6 (C-3). J 5 CHRRIE
FEROS), MU AL G 2 N 5,7- - 1(3H)- R 2K
TR .

AW 3: TLEERR (FA7), ESI-MS m/z: 233.0
[M-+HT*, 48 TR A Ci3H1204; UV Al (nm): 219.8,
264.2. 'H-NMR (400 MHz, CDCl3) & & a4
A 1HE 177 (BH, s, H-12), 2 AN SV RT3
5 61 5.09 (1H, s, H-11a), 4.95 (1H, s, H-11b). d:7.79
(1H, s, OH), 6.40 (1H, s, H-6), 5.36 (1H, dd, J = 19.1,
10.4 Hz, H-9), 5.21 (1H, s, H-3), 3.34 (1H, dd, J=15.8,
9.8 Hz, H-8),3.00 (1H, dd, J=15.8, 7.7 Hz, H-8); 3C-
NMR (100 MHz, CDCl3) d: 172.5 (C-1), 168.4 (C-5),
153.1 (C-7), 149.2 (C-3a), 143.1 (C-10), 112.9 (C-11),
112.8 (C-4), 104.7 (C-7a), 95.9 (C-6), 88.4 (C-9), 70.4
(C-3), 30.5 (C-8), 17.1 (C-12). FiZL & WEEE 5 X
BT ERDe), RIS TGS ) platypterophthalide
PRI EEFIARE, C-9 Aant iy RIfE 52 .

WA 4: TR A [aly —20.4°Cc 0.15, MeOH)
UV AN (nm): 225.6, 266.4. ESI-MS m/z417.1155
[M+Nal* G514 417.116 2, CioH209Na),
HA TR CroH200, AHFIEEN 9. IR vy (cm™):
3424 (324D, 2931 (I, 1760 GRED. 455
CLAMRFE, HTiZAL &1 "TH-NMR £ (38 D

Su 5.41 (1H, m, H-9), 5.10 (1H, s, H-11), 6y 4.93 (1H,
s, H-11), 052.98 (1H, dd, J="7.7, 15.6 Hz, H-8), J11 3.36
(1H, dd, J=6.7, 15.6 Hz, H-8), 1.77 (3H, s, H-12), ik
WHATREEE 2- AR IEEIR IR B, H 'H-
NMR 5% RoR 1 AN [6n 6.71 (1H, s, H-
6)], HEHEWFFIE [045.22 (2H, m, H-3)] A1 1 2 B-#
EPEEAE S [015.03 (1H, d, J = 7.6 Hz), 3.41~
3.90 (6H, m)]. 73 #7H: 13C-NMR #1 DEPT135 i, &
LI5S 5 oc 169.0 (C-5), 159.1 (C-7), 115.3 (C-
3a), 146.9 (C-4), 106.9 (s, C-7a), 98.5 (C-6); SN
FLIR IR IAE 5 6c 144.9 (C-10), 112.9 (C-11), 88.9
(C-9),32.1(C-8), 17.1 (C-12) FINEEIF(E S 5c172.1
(C-1),69 (C-3)s 6 Mifs'5 [6c102.1(C-17),74.3 (C-
2'),77.4(C-3"),71.2 (C-4"),78.4 (C-5"), 62.4 (C-6")] it
—PURSE T A B-Hi &I TG IARAE o 256 SCk 2 s
toxt, RIULEY) 4RG3 SN, H A2
FAET, a4 012 7 1 AN EE TR

&£ HMBC #EH, WHIER T H-3 (0n5.22) 5
C-1 (6c172.1). C-4 (5c146.9). C-3a (5c115.3).
C-7a (6¢106.9) A AHKUE, UESENEEIA S 75 M 1%
%, H-6(0u6.71) 5 C-4. C-5. C-7. C-Ta [IH%,
M BT 7 H-8 (01 2.98 Al 61 3.36) 5 C-9. C-5.
C-4. C-3a IFHK, KHFNMEIEIERET C-5. Hi%
P T H-1" (0n 5.03) 5 C-7 (6c 159.1) KA
U % W B8] A B I R TE C-7 b

44y 'H-'H COSY. HSQC %%, Kb & 4
PRz EER g, TR LR 1 AT 2. 2 HCLKfgA
PMP i EA TG, on b B9 4 /KR (1r=36.5
min) SFRAES DA EHE ((r=36.0min) LR RE I
WG, MAEY) 4 25T & D-HE R -
2 Scifinder £ FER R, ZWEVINFALEY), 45
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FIN 7-O-B-D-H & HESE R R ] s, iy % N 7 e 3
PR i o 2 A

tEY) 5: otk (47, ESI-MS m/z: 233.0
[M-+H]*, 273 CisHpO; UV Al (nmy): 245.0,
297.0; 'H-NMR (400 MHz, CDCly) i &R 2,2-
TR IR RIEATAEME S [0u6.15(1H,d,J=9.9
Hz, H-8), 5.63 (1H, d, J = 9.9 Hz, H-9), 1.46 (6H, s,
H-11, 12)]; *C-NMR (100 MHz, CDCl3) ‘Z/~H 75
TR IE [d¢c 161.0 (C-5), 157.5 (C-7), 142.9 (C-
3a), 108.6 (C-4), 103.9 (C-7a), 103.9 (C-6)]; 2.2,-—
LI I 3R [0 129.7 (C-9), 116.6 (C-8), 78.1 (C-
10), 28.4 (C-11, 12) ]; y WERIS [oc 172.4 (C-1),
69.4 (C-3)]. 454G ik FIEARITS), e EGY S
NEGEE.

E 6: AR (HEL, ESI-MS m/z: 395.1
M+H]", B4EaEE. il E 5 ey e
43 FRA CloHnOg; UV AT (nm): 245.3, 300.0;
'H-NMR (400 MHz, CD;0D) IR 2 ANFEAE
5 0u1.46 (6H, d, J=2.1 Hz, Hs-11, 12), 1 44H1EH
FAE5 ou 6.35(1H, d,J=10.0 Hz, H-8), 5.77 (1H, d,
J=10.0 Hz, H-9), 1 N F15%5 0n6.63 (1H, s,
H-6), 1 &R TES 0n5.04 (1H, d, J=7.5
Hz, H-1"), 3.89 (2H, dd, J = 12.0 Hz, H-6'), 3.70 (1H,
dd, J=12.2, 5.5 Hz, H-6"), 3.55 (1H, d, J= 7.7 Hz, H-
2", 3.50 (2H, t, J = 8.8 Hz, H-3', 5"), 3.43 (1H, d, J =
9.1 Hz, H-4"), Al 1 43S HFE(ES ou 5.30 (2H,
s, Hx-3); H:d BC-NMR (100 MHz, CD;OD) fi$5 o:
171.9 (C-1), 161.6 (C-5), 158.1 (C-7), 147.4 (C-3a),
131.2 (C-9), 117.3 (C-8), 110.7 (C-4), 107.1 (C-7a),
104.9 (C-6), 101.9 (C-1"),79.5 (C-10), 78.4 (C-3"), 77.4
(C-5"), 74.3 (C-2"), 71.2 (C-4"), 69.4 (C-3), 62.4 (C-6'),
28.6 (C-11), 28.5 (C-12), 5AM S HHIL, ZH1
HEEHERE T . G, BRIz EY S
LR E A -, MEENED 6 N
anaphalisol 7-O-B-D-glucopyranoside.

5 JEMEN
5.1 MEVEMHITEMN

7 [ A S5 OVRI B I8 T 46 U I 5 v I 3k
TN, RAMERRZNNER 6 MEAYIXT 4 Fha
CRIAM B SRR IR BRI . 38
B EERED FIPNE T A NI EIRE (minimal
inhibit concentration, MIC), FINAVSE ARHTERTER
2. KRR SRR IR R BERERE . 43

ORI AT BRI RN 7R LRIk, 52 EETE, HREL
HRVE R LB RizssaRdE 37 CIERRTIRF H R %
14h J5, ATEMIUIE. FEFRRGIGFTRRG
PN 1X 105 CFU/mL (118 i 4, K BH X i 24
JAF A A i DMSO B il e BE 9 50 mmol/L ()
BERE&H, H LB Wiz BB T Mk, B EER
I3 S FHPEXT IR . AR A 1~6 N 96 FLAR
h, AEZIREESY I 400, 200+ 100, 50+ 25 12.5,
6.25.3.125.1.56 umol/L, 37 ‘CH:FEL A J512HL MIC.
g (R BoR, FrAEYInT 2 Bl I
MIC ¥J=200 pmol/L, X} 2 Ffi#5 % B 1 (] MIC
<100 pmol/L, FJ W, 6 MEEINT 2 Bl == [H I
H—ERIBFNHIRE /7, AT BHAEN B
R2 AW 1~6 IETEN
Table 2 Antibacterial activity of compounds 1—6

MIC/(umol L 1)

&Y L WsEE e SO

N7Las . o .
Jifd R ER

1 >400 200 100 100

2 200 >400 100 100

3 >400 >400 100 50

4 >400 >400 100 100

5 >400 >400 100 100

6 200 200 100 100
WD A 3.125 3.125 1.560 3.125

5.2 ABTS BEHEBMREM

S CHR T IE PR I A%, K 7.4 mmol/L
ABTS ¥ 5 2.6 mmol/L it iR #H AR S, 25 C
WGV 12~16h, 13F] ABTS H H%&: TAEMR, f#f
R H I JEK S EERRE, 78 96 FLARFINA 50 pL £
AR 150 uL ABTS LBERWR, 37 CREE N
30 min, FEGFRIXAE 734 nm RIEWOGEE, DL L4
IR LT M BE P Sk B, T B 1 6o R 2 6 R
HRICE ST 3 K. B EPIELH] B 100 pmol/L 1935
W TIE, TERRR KT 50% Mtk & it — Sl e
HAEEAM#HIKE (median inhibition concentration,
ICso) fH. 53 (£ 3) Tox, 7EREN 100 umol/L
i, &Y 3 15 1) ABTS H HILERERLKT
20%, PFHMXHEZG ) ICso 69 60.18 umol/L, fh&
1. 2. 4. 6 B ICso {H 53714 59.81+ 76.02. 65.01,
77.23 pmol/L.
6 it

AW A Z R Gt B F BN IR
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K3 LAY 1~6 ) ABTS BREBRER ICs &
Table 3 ABTS radical clearance rate and ICso values of

compounds 1-6

&Y ABTS HEESERMRFE/%  1Cso/(umol LY

1 89.47 59.8140.84
2 82.47 76.024+0.71""
3 18.26
4 85.47 65.01+1.04"
5 5.19
6 80.37 77.234+0.96""

L-Pidh il g 92.79 60.18+1.23

5 L-BiR g . " P<<0.001.

***P<<0.001 vs L-ascorbic acid.
T B 6 NI RA S, Hb e 1.
4 JFEY), ol EE AT (1D M W
BB EE (. XTI EmiET 7w
PRI, FrA A& 2 B 2 BHME R i 28 BEEK
R < VR & ER D IHI SR BOVIIE, L MIC
%1100 pmol/L, %KMW EYIA bt =
PEFE S FUEMRE T W 7 rEiaY) ABTS
HHILERER, (a1, 2. 4. 6 HEA B K
PUEIE . 25 L, AUTRFEE T RREE AR
WREVIRIAT T, 7 B3 2 SR I T
H AU, X5 OB ORI R R A
YIRS TERAE— 2 Y 1 BEUEIT R A 4
T—ENS% . AR — SRR AL, WA
T IES A ST T PURE AP IS IR,
At 7 THI PG B A it — B A
FBAR ALY EAREEFZFR
L&k
[1]1 EEER D EEYERZS. TEEYE GB15%)
M]. dbzt: BHEH AR, 1979: 180.
[2] T4, SRR T RN  ) #  R R R
5L [D]. B HHEREZ KA, 2012.
[B] oM, kB, R, & FHNEHLNE
Metapochonia bulbillosa XQ-4 [ X AR 7= Wk 4t
[0]. "HEEZG2E, 2022, 20(10): 2217-2222.
[4] J7aEde, BEIbk. WHLRUGZ AR E (R (M) )
B WHLR AR H AL, 2006: 448-450.
[5] #=HEF, XPIEF, EHRK. LAFHRITE RN
SIREEAL [J]. P E R EY A, 2004, 14(6): 72.
[6] EAT. AAEE BRICEE R ZE BRI R
58 [D]. =M MK, 2009.
[7] Ikramov M T, Khalmatov K K, Batirov E K, et al.

Flavonoids of Anaphalis Velutina [J]. Chem Nat Compd,
1986, 22(2): 230-231.

[8] &L EFFIHFCAITRMEEIER 92 ] [J]. LR
Hh 22 24 K 224417, 2002, 26(3): 199-200.

[O] #WRiE, ZRy, Fhz. WMEHREH T HERY IR
FILTTEACTE RO (7], ARAEYEE 2 EE R, 2008,
8(4): 691-693.

[10] Miao Y H, Hu Y H, Yang J, et al. Natural source,
bioactivity and synthesis of benzofuran derivatives [J].
RSC Adv, 2019, 9(47): 27510-27540.

[11] Xu Z, Zhao S J, Lv Z S, et al. Benzofuran derivatives and
their anti-tubercular, anti-bacterial activities [J]. Eur J Med
Chem, 2019, 162(2): 266-276.

[12] Miao Y H, Hu Y H, Yang J, et al. Natural source,
bioactivity and synthesis of benzofuran derivatives [J].
RSC Adv, 2019, 9(47): 27510-27540.

[13] FhERAS, FHEAR, FHR, 5. =-CIRZE PSR ESE
FHBUMNCREF T [J]. hEZ, 2025, 56(5):
1500-1507.

[14] VEIL, PR, 325508, & A FZRE P e R
KA DL R BRAK T 5 3 e s I I 5 2 14 1
E ] S e ), 2021, 12(21): 8390-
8396.

[15] Hl, EFNL, 1R, . FEALHI KR BT 5L
[7]. "FEZY, 2003, 34(6): 19-21.

[16] Jakupovic J, Schuster A, Sun H, et al. Prenylated
phthalides from Anaphalis araneosa and Helichrysum
platypterum [J]. Phytochemistry, 1987, 26(2): 580-581.

[17] Wang AX,YanF L,Jia Z J. A new furobenzopyranone from
Anaphalis lacteal [J]. Chin Chem Lett, 2004, 15(10): 1185-
1186.

[18] Wang A X, Zhang Q, Jia Z J. A new furobenzopyranone
and other constituents from Anaphalis lactea [J].
Pharmazie, 2004, 59(10): 807-811.

[19] Zhang Y, Yang Y L, Ruan J Y, et al. Isobenzofuranones
from the aerial parts of Leontopodium leontopodioides
(wild.) beauv [J]. Fitoterapia, 2018, 124(1): 66-72.

[20] FRfd, M. HuaF AR de 20 S x5 o o & 2R
F A SR AT R PRI TT (0], o R g )
&, 2024, 23(12): 1477-1485.

[21] BRERE, RRE, 2225, & LAMHE S RS Wk
FH X 45 B 80 6 BR TS0 BUAE AT (0], & 5 kK
Tk, 2025, doi: 10.13995/j.cnki.11-1802/ts.041288.

[22] MR, il BREWE, 55 e R BRI
s By RILAEYRETERT T (7). R0 T 5T
K, 2024, 36(4): 607-615.

(R4t T IAF]





