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Study on chemical constituents from Graphalium affine and their anti-oxidative
activities

BAI Li—mingl, GAO Hong—yuel, MA Yu-kun" 2, ZHANG Wen-zhi', ZHANG Shu-jun1
1. Institute of Chemistry and Chemistry Engineering, Qiqihar University, Qigihar 161006, China
2. Qiqgihar Medical College, Qiqihar 161042, China

Abstract: Objective To study the chemical constituents from Gnaphalium affine and their anti-oxidative activities . Methods
Chemical constituents were isolated by column chromatography and semi-prepared HPLC, the structures were elucidated by spectral
data and physicochemical properties. DPPH free radical scavenging activities of compounds 1, 3—11, and 16 were determined.
Results Seventeen compounds were isolated and respectively identified as apigenin (1), dihydroapigenin (2), luteolin (3), chrysin (4),
wogonin (5), stimasterol (6), B-sitosterol (7), ursolic acid (8), oleanolic acid (9), 19a-hydroxyl-oleanolic acid (10), 2a,30,19a-
trihydroxy-28-norurs-12ene (11), o-amyrin acetate (12), B-amyrin acetate (13), patriscabratine (14), aurantiamide acetate (15),
4’-hydroxydehydrokawain (16), and isovanillin (17). Compounds 1 and 3—S5 had significant anti-oxidative activities. Conclusion
Compounds 2, 4, 5, 11—15, and 17 are isolated from G. affine for the frist time.

Key words: Gnaphalium affine D. Don; apigenin; luteolin; chrysin; wogonin; a-amyrin acetate

UM Gnaphalium affine D. Don A& F  AAMEE. WEIZE. MRS, S DL A% &t S04
(Compositae) FHIHJE Gnaphalium L. —4E4% 2oy, HAEWE. 1B, XS, A
A, EBESMERERKICIEAX, L8REEE, FURM, IR 25 4 R AR I SOD

e Bl BT KBRS, WTROAY T WIRRE . B S3 WAKE. ER A N UR S-SRk
BT mFERL RZETAUKAK, LM g™ Wi Ul e fe 2 sy 5 e

R, BeAh, W R RSN RN PRIOCR, RSB et iy 3T T,

It BHEA: 2015-11-12

EEWHE: BRILA HRFEEGTEIIE (B201314); BIRTAHAE T HRBIE (12521595); #H i 8 2% W S RHITH 3 5 456 H
(2009361341)

EHEIN: bl (1988—), WlLIFiA, FEMNFRARWNATII. Tel: 18345286202  E-mail: 790963180@qq.com

«BEEE QWY (1968—), #¥z, FEMNFRAWHFEII. Tel: 13796332988  E-mail: bim68@163.com



- 550 - tEd

Chinese Traditional and Herbal Drugs 35 47 % 2543 201652 A

M3 2] 17 MG W, 700 %€ N 7R
(apigenin, 1), —%{/7>k% (dihydroapigenin, 2).
ARJRHZE (luteolin, 3). M #E (chrysin, 4).
3 %% (wogonin, 5). H. |l (stimasterol, 6).
B-7¥ Sl (B-sitosterol, 7D AEHRER (ursolic acid, 8-
FHURMR Coleanolic acid, 9). 190-F2 3k i JL iR
( 19a-hydroxyl-oleanolic acid , 10 ) . 2a,3a,190-
trihydroxy-28-norurs-12-ene (11). o-7 ¥ BEEE 4 1R
fif Ca-amyrin acetate, 12). B-7 ¥ fig B £ I Mg
( B-amyrin acetate, 13 ). patriscabratine (14 ).
aurantiamide acetate (15). 4’-hydroxydehydrokawain
(16). SFFHEE Gisovanillin, 17). HAiba) 2.
4. 5. 11~15. 17 AN P Ir s3], Ll
PUIR LR Ay B 1% B, SR F DPPH VAL 54 1.3~
11, 16 HATHAMIGIERIT, a1, 3. 4.5
AT B MPUAA IS, 1Cso (200 150, 25,
200, 200 pg/mL.
1 XFES5HH

J¢[E Varian Unity-plus-500 (600 MHz) %53
PRAL, Waters 2489 RGBT (01 R 4E, FTIR-4200
Shimadzu ZLAMEIEAK, JEATEHT TU-1901 K505t
JEIETE: Yanako #& A, HUAIMLIR CREFLTIEEKRE
4L AT, DPPH R TR S 40D
IR e SR (O A T B ) A il i b, A 711
BN et

SCIG 25 HF 2013 4 9 H ST 55 55 5 ZR 17 2 7
JE, AR e IR AN B E A
BHEY) B IS Gnaphalium affine D. Don.
2 RBSSE

B J4 1) U B4 B 40.0 kg, I 95% LI
S 6 U0, PRI s MO ), i 7K 7y
B AR IE Okt BEIR SFRFNIE T I AT 250
FFENE OB o 414.0 g, BHIR L BRH4> 270.8 g, 1E
TREERSY 70.2 go BUE CReEA 2K 300 g #EATAE
(k& JIECKE-BR LB (50 110 1 100D
BEEELENE, 792 8 MR IT. 5 1 M Ak IAT ik,
IECRE-BER CBE (20 2 1—1 0 1) BREEVEME, 754k
EW6(3.5g) F17(2.9g), 1FECki-KbEE LM (10 :
121 8) BN LAEY) 8 (49 mg). 14 (3.8
mg). 15 (6.5mg); 5 3 ML, EC
Le-BEIR LG (8 1 2—2 1 8) BREEVEML, &9
(3.9mg). 10 (43 mg); = 5 W/ LA (i,
I CpE-BER L0 (6 0 4—2 0 8) BhEVEML, 31bs

Y12 (29mg). 13 (3.6 mg). 17 (3.2 mg); KU,
1% LG AL A 200 g HEATRE RS i, EA-H
B (50 0 10 : 100 BEFEVEMAREI 9 Mgy, 26 2
WA ERERAE AR, I CE-BiR AN (7 - 3—2 1 8)
FEEEVEMG, & ODS kil (HFEE-/K 6 : 4),
A 4 (24mg). 5 (52mg). 11 (4.7 mg);
55 6 AT AREIRAE R, IF CBE-BER L6 T 4—1 ¢
1) BEEVENE, P4l ODS kEfm il (HIEE-/K 8 © 2),
IR A Y 1 (43 mg). 2 (3.5mg). 3 (3.6
mg). 16 (42 mg).
3 KT

AW 1: HEEH R, mp 340~342 'C. '"H-NMR
(600 MHz, DMSO-d¢) 6: 6.18 (1H, d, J = 2.5 Hz,
H-6), 6.47 (1H, d, J = 2.1 Hz, H-8), 6.77 (1H, s, H-3),
6.91 (2H, d, J = 8.6 Hz, H-3', 5), 7.91 (2H, d, J= 8.8
Hz, H-2', 6), 10.3 (1H, s, 4-OH), 10.8 (1H, s, 7-OH),
12.95 (1H, s, 5-OH); “C-NMR (150 MHz, DMSO-d;)
5: 164.2 (C-2), 103.3 (C-3), 182.2 (C-4), 161.5 (C-5),
99.2 (C-6), 164.5 (C-7), 94.4 (C-8), 157.7 (C-9), 104.1
(C-10), 121.6 (C-1"), 128.9 (C-2, 6), 116.4 (C-3', 5"),
161.9 (C-4"). LA %l 5 Scikfig s A —5®, %
BB Y1 NI

EY 2: WEOEKHAK, mp 115~116 C.
'H-NMR (600 MHz, CD;COCD3) d: 3.21 (1H, dt, J =
17.1 Hz, H-3), 5.49 (1H, dt, J = 13.0 Hz, H-2), 5.97
(2H, s, H-6, 8), 6.91 (2H, dt, J = 8.5 Hz, H-3', 5'), 7.42
(2H, d, J = 8.5 Hz, H-2, 6'), 8.57 (1H, s, 4-OH), 9.63
(1H, s, 7-OH), 12.21 (1H, s, 5-OH); “C-NMR (150
MHz, CD;COCD;) 6: 197.1 (C-4), 167.1 (C-7), 165.0
(C-5), 164.0 (C-9), 158.6 (C-4'), 130.5 (C-1"), 128.4
(C-2, 6), 116.0 (C-3', 5"), 103.0 (C-10), 96.6 (C-6),
79.8 (C-2), 43.4 (C-3). Lh ¥ 55 ScmharaE —s,
W EWEY 2 h AR

AW 3: AR, mp 287~288 'C. '"H-NMR
(600 MHz, DMSO-d¢) 6: 6.17 (1H, d, J = 2.1 Hz,
H-6), 6.43 (1H, d, J= 2.1 Hz, H-8), 6.65 (1H, s, H-3),
6.89 (1H, d, J = 8.3 Hz, H-5'), 7.40 (1H, d, J = 2.0 Hz,
H-6'), 7.41 (1H, dd, J = 2.0, 8.3 Hz, H-2), 12.96 (1H,
s, 5-OH); "C-NMR (150 MHz, DMSO-dj) 6: 163.7
(C-2), 102.9 (C-3), 181.4 (C-4), 161.3 (C-5), 98.9
(C-6), 164.3 (C-7), 93.7 (C-8), 157.9 (C-9), 103.6
(C-10), 121.5 (C-1"), 113.5 (C-2"), 145.6 (C-3"), 149.9
(C-4"), 116.0 (C-5"), 119.2 (C-6"). LA I %i# 55 SCiik4i
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WA 4: FEOB A, mp 285~286 C. 'H-NMR
(600 MHz, DMSO-dg) d: 6.22 (1H, d, J = 2.0 Hz,
H-6), 6.52 (1H, d, J = 2.0 Hz, H-8), 6.97 (1H, s, H-3),
7.60 (3H, m, H-3', 4', 5'), 8.05 (2H, dd, J = 1.8, 6.3
Hz, H-2'), 8.07 (2H, dd, J = 1.8, 6.3 Hz, H-6'), 10.91
(1H, s, 7-OH), 12.81 (1H, s, 5-OH); “C-NMR (150
MHz, DMSO-ds) : 163.4 (C-2), 105.2 (C-3), 181.7
(C-4), 161.8 (C-5), 98.9 (C-6), 164.5 (C-7), 94.6
(C-8), 157.5 (C-9), 104.3 (C-10), 129.0 (C-3, 5'),
126.4 (C-2', 6", 130.5 (C-1"), 131.9 (C-4"). L\ %
HcmdioE s, Mt a 4 hAm%.

a5 EEOEIRE 5 G, mp 190~193
‘C. 'H-NMR (600 MHz, DMSO-d) &: 3.80 (3H, s,
-OCH3), 6.22 (1H, s, H-6), 6.97 (1H, s, H-3), 7.57
(3H, m, H-3'~5"), 8.05 (2H, m, H-2’, 6'), 10.91 (1H,
s, 7-OH), 12.56 (1H, s, 5-OH); "“C-NMR (150 MHz,
DMSO-dg) d: 164.9 (C-2), 105.0 (C-3), 182.3 (C-4),
155.7 (C-5), 99.2 (C-6), 157.0 (C-7), 128.0 (C-8),
150.1 (C-9), 104.9 (C-10), 131.5 (C-1"), 129.2 (C-2/,
6'), 127.1 (C-3',5'), 131.5 (C-4"), 60.5 (-OCH3). LA I
Kl 5 SCRIE A S, M e A 5 i
LIRS

WEY 6: O (IFECkE-BRR 4B, mp
167~168 “C. 'H-NMR (600 MHz, CDCl3) : 0.80
(3H, t, J = 7.2 Hz, H-29), 1.00 (3H, s, H-19), 3.54
(1H, m, H-3), 5.01 (1H, dd, J = 8.6, 15.1 Hz, H-23),
5.15 (1H, dd, J = 8.6, 15.1 Hz, H-22), 5.35 (1H, d, J =
3.4 Hz, H-6); “C-NMR (150 MHz, CDCl;) d: 31.6
(C-1), 31.9 (C-2), 71.8 (C-3), 42.2 (C-4), 140.7 (C-5),
121.7 (C-6), 31.9 (C-7), 31.9 (C-8), 50.1 (C-9), 36.5
(C-10), 21.1 (C-11), 39.6 (C-12), 42.2 (C-13), 55.9
(C-14), 24.3 (C-15), 29.1 (C-16), 56.7 (C-17), 12.0
(C-18), 19.4 (C-19), 40.5 (C-20), 21.0 (C-21), 138.3
(C-22), 129.2 (C-23), 51.2 (C-24), 31.9 (C-25), 18.9
(C-26), 21.1 (C-27), 25.4 (C-28), 12.2 (C-29). LA F%ds
5 R Y, MR 6 LS

WEY 7. s QF ORE-BER 488D, mp
169~171 ‘C. 'H-NMR (600 MHz, CDCls) J: 0.68
(3H, s, H-18), 0.81 (3H, d, J = 6.8 Hz, H-27), 0.81
(3H, d, J = 6.8 Hz, H-26), 0.84 3H, d, J = 7.3 Hz,
H-29), 1.01 (3H, d, J = 6.8 Hz, H-21), 1.02 (3H, s,
H-19), 3.52 (1H, m, H-3), 5.36 (1H, brs, H-6);

BC-NMR (150 MHz, CDCls) d: 37.2 (C-1), 31.6
(C-2), 71.8 (C-3), 42.3 (C-4), 140.8 (C-5), 121.7
(C-6), 31.9 (C-7), 31.9 (C-8), 51.1 (C-9), 36.5 (C-10),
21.1 (C-11), 39.7 (C-12), 42.3 (C-13), 56.7 (C-14),
243 (C-15), 26.0 (C-16), 56.0 (C-17), 11.8 (C-18),
19.4 (C-19), 36.1 (C-20), 18.7 (C-21), 33.9 (C-22),
26.1 (C-23), 45.8 (C-24), 29.1 (C-25), 19.8 (C-26),
19.0 (C-27), 23.0 (C-28), 12.0 (C-29). LI ¥l 53¢

TR 0%, WA T Sk B K
%é%s:&éﬁonNmamem,

DMSO-dg) 6: 0.68 (3H, s, H-24), 0.75 (3H, s, H-23),
0.82 (3H, s, H-29), 0.85 (3H, s, H-26), 0.89 (3H, s,
H-25), 0.90 (3H, d, J = 6.0 Hz, H-30), 1.04 3H, s,
H-27), 4.28 (1H, brs, H-3), 5.13 (1H, brs, H-12);

BC-NMR (150 MHz, DMSO-d) 6: 38.5 (C-1), 27.4
(C-2), 77.2 (C-3), 38.9 (C-4), 55.2 (C-5), 18.4 (C-6),
33.8 (C-7), 39.7 (C-8), 47.5 (C-9), 39.8 (C-10), 23.4
(C-11), 125.0 (C-12), 138.6 (C-13), 42.1 (C-14), 28.0
(C-15), 24.2 (C-16), 47.5 (C-17), 52.7 (C-18), 39.3
(C-19), 39.3 (C-20), 30.8 (C-21), 37.1 (C-22), 27.6
(C-23), 15.5 (C-24), 15.7 (C-25), 16.5 (C-26), 23.3
(C-27), 178.8 (C-28), 16.6 (C-29), 21.1 (C-30). LA L
Hode 5 S kaRaE — 80U, s e A 8 BRI .

WEw 9: FAKAK. '"HNMR (600 MHz,
DMSO-dg) 6: 0.67 (3H, s, H-24), 0.71 (3H, s, H-25),
0.81 (3H, d, J = 6.0 Hz, H-30), 0.85 (3H, s, H-26),
0.89 (3H, s, H-23), 1.09 (3H, s, H-27), 4.28 (1H, brs,
H-3), 5.12 (1H, brs, H-12); “C-NMR (150 MHz,
DMSO-dg) d: 38.2 (C-1), 27.3 (C-2), 76.9 (C-3), 38.9
(C-4), 54.8 (C-5), 18.0 (C-6), 32.7 (C-7), 39.7 (C-8),
47.0 (C-9), 36.3 (C-10), 23.0 (C-11), 121.6 (C-12),
143.6 (C-13), 41.0 (C-14), 27.9 (C-15), 23.0 (C-16),
46.8 (C-17), 40.4 (C-18), 45.5 (C-19), 30.3 (C-20),
332 (C-21), 32.5 (C-22), 28.0 (C-23), 16.6 (C-24),
15.8 (C-25), 17.0 (C-26), 25.3 (C-27), 178.3 (C-28),
32.8 (C-29), 23.1 (C-30). LA_- ¥l 55 Sk —=d7,
W TEA 9 TR .

& 10: A AK. '"HINMR (600 MHz,
DMSO-dg) 6: 0.68 (3H, s, H-26), 0.70 (3H, s, H-24),
0.84 (3H, d, J = 6.0 Hz, H-30), 0.85 (3H, s, H-25),
1.04 (3H, s, H-23), 1.28 (3H, s, H-27), 3.00 (1H, m,
H-3), 5.16 (1H, s, H-12); "“C-NMR (150 MHz,
DMSO-dg) 8: 38.2 (C-1), 27.3 (C-2), 77.1 (C-3), 38.5
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(C-4), 54.8 (C-5), 18.0 (C-6), 32.7 (C-7), 40.2 (C-8),
46.8 (C-9), 37.3 (C-10), 23.3 (C-11), 126.7 (C-12),
138.4 (C-13), 41.5 (C-14), 28.0 (C-15), 25.2 (C-16),
46.8 (C-17), 53.4 (C-18), 71.5 (C-19), 41.2 (C-20),
25.8 (C-21), 36.5 (C-22), 28.0 (C-23), 15.3 (C-24),
15.9 (C-25), 16.8 (C-26), 23.7 (C-27), 179.3 (C-28),
26.5 (C-29), 16.2 (C-30). LA_b-#odh 55 SrikdionE —5™,
WM EAL A 10 4 190-F2FEHE LR »

A 11: AR5 5 (SR 415D . 'H-NMR (600
MHz, DMSO-dq) d: 0.78 (3H, s, H-26), 0.86 (3H, s,
H-24), 0.93 (3H, s, H-30), 0.98 (6H, s, H-25), 1.18
(3H, s, H-29), 1.35 (3H, s, H-27), 2.49 (1H, brs,
H-18), 3.30 (1H, brs, H-3), 3.92 (1H, m, H-2), 5.29
(1H, brs, H-12); "“C-NMR (150 MHz, DMSO-dj) &
42.5 (C-1), 67.3 (C-2), 80.6 (C-3), 40.0 (C-4), 49.7
(C-5), 19.5 (C-6), 34.0 (C-7), 41.4 (C-8), 48.9 (C-9),
39.5 (C-10), 25.0 (C-11), 129.8 (C-12), 140.5 (C-13),
43.0 (C-14), 30.0 (C-15), 27.5 (C-16), 39.8 (C-17),
553 (C-18), 74.0 (C-19), 43.5 (C-20), 27.5 (C-21),
27.0 (C-22), 29.5 (C-23), 22.9 (C-24), 17.4 (C-25),
17.9 (C-26), 25.0 (C-27), 31.2 (C-29), 19.8 (C-30). LA
RS Sk 8, WA 11k
20,30,19a-trihydroxy-28-norurs-12-ene.

EY 12 ARG W GROI-HED, mp
216~219 C. 'H-NMR (600 MHz, CDCl;) ¢: 0.81
(3H, s, H-28), 0.85 (3H, s, H-23), 0.87 (3H, s, H-30),
0.97 (3H, s, H-25), 1.03 (3H, s, H-26), 1.09 (3H, s,
H-27), 0.86 (3H, d, J = 6.0 Hz, H-29), 0.94 (3H, d, J =
6.0 Hz, H-24), 2.05 (3H, s, -COCH3), 4.51 (1H, dd,
J=6.0, 10.0 Hz, H-3), 5.12 (1H, t, J = 4.0 Hz, H-12);
BC-NMR (150 MHz, CDCl;) J: 38.4 (C-1), 27.3
(C-2), 26.9 (C-3), 80.9 (C-4), 37.7 (C-5), 55.2 (C-6),
18.3 (C-7), 32.8 (C-8), 40.6 (C-9), 47.5 (C-10), 36.9
(C-11), 23.5 (C-12), 139.7 (C-13), 42.0 (C-14), 28.7
(C-15), 26.3 (C-16), 37.8 (C-17), 58.9 (C-18), 39.7
(C-19), 39.2 (C-20), 31.2 (C-21), 41.5 (C-22), 28.2
(C-23), 15.6 (C-24), 15.5 (C-25), 16.8 (C-26), 23.3
(C-27), 28.1 (C-28), 17.5 (C-29), 21.3 (C-30), 27.6
(-OCOCH3), 171.2 (C=0). PL % 5 SChk R 1E —
H, WA 12 2 o- T W IR R -

EY 13: LtdelRdd (E0-HED, mp
236~238 ‘C. 'H-NMR (600 MHz, CDCl;) &: 0.79
(3H, s, H-28), 0.83 (3H, s, H-23), 0.97 (3H, s, H-29),

0.97 (3H, s, H-30), 0.98 (3H, s, H-24), 1.03 (3H, s,
H-25), 1.08 (3H, s, H-26), 1.13 (3H, s, H-27), 2.05
(3H, s, CH;CO-), 4.51 (1H, t, J = 6.0 Hz, H-3), 5.11
(1H, d, J = 42 Hz, H-12); “C-NMR (150 MHz,
CDCLy) &: 37.8 (C-1), 23.5 (C-2), 80.9 (C-3), 37.1
(C-4), 55.2 (C-5), 18.3 (C-6), 32.8 (C-7), 40.1 (C-8),
47.5 (C-9), 36.9 (C-10), 23.5 (C-11), 121.3 (C-12),
145.7 (C-13), 41.0 (C-14), 28.7 (C-15), 26.3 (C-16),
32.5 (C-17), 47.2 (C-18), 46.8 (C-19), 31.2 (C-20),
43.8 (C-21), 37.2 (C-22), 28.2 (C-23), 16.6 (C-24),
15.5 (C-25), 16.8 C-26), 26.0 (C-27), 27.3 (C-28),
334 (C-29), 23.7 (C-30), 1712 (-CO-), 213
(CH;CO-)o LA F%dfs 5 semkdias — Y, #e et
G013 2 B- T TERIE LRI -

&Y 14: AR, mp 306~308 C.
'H-NMR (600 MHz, CDCl;) 6: 2.01 (3H, m, H-1),
2.75 (2H, m, H-11), 3.05 (1H, dd, J = 13.2, 8.4 Hz,
H-10), 3.23 (1H, dd, J = 13.2, 5.4 Hz, H-10), 3.81
(1H, dd, J=11.3, 4.2 Hz, H-3), 3.93 (1H, dd, J= 11 .4,
4.8 Hz, H-3), 435 (1H, m, H-4), 4.74 (1H, m, H-4),
5.88 (1H, d, J = 8.0 Hz, 5-NH), 6.71 (1H, d, J = 7.2
Hz, 8-NH), 7.05 (2H, d, J = 7.8 Hz, H-2"", 6""), 7.14
(1H, m, H-4"") , 7.16 (2H, m, H-3"", 5""), 7.23 (1H, m,
H-4"), 7.24 (2H, m, H-2", 6"), 7.30 (2H, m, H-3", 5"),
7.51 (1H, t, J = 7.8 Hz, H-4"), 7.70 (2H, d, J = 8.0 Hz,
H-2',6'); “C-NMR (150 MHz, CDCls) 6: 20.8 (C-1),
170.8 (C-2), 64.5 (C-3), 49.4 (C-4), 170.2 (C-6), 54.9
(C-7), 167.1 (C-8), 38.4 (C-10), 37.4 (C-11), 133.6
(C-1"), 127.0 (C-2"), 128.7 (C-3"), 131.9 (C-4), 128.7
(C-5"), 127.0 (C-6"), 136.7 (C-1"), 129.3 (C-2"), 129.3
(C-3"), 128.7 (C-4"), 129.3 (C-5"), 129.3 (C-6"),
136.6 (C-1""), 128.7 (C-2"), 128.7 (C-3"), 126.7
(C-4""), 128.7 (C-5""), 128.7 (C-6"") LA I Hdh 5 ik
g — 3P, WM E A 14 4 patriscabratine.

tEW 15 AEEE, mp 185~187 C.
'H-NMR (600 MHz, CDCl3) 8: 2.01 (3H, s, H-1), 2.74
(2H, m, H-11), 3.05 (1H, dd, J = 13.8, 8.5 Hz, H-10),
3.21 (1H, dd, J = 13.8, 6.0 Hz, H-10), 3.81 (1H, dd,
J=11.0, 4.5 Hz, H-3), 3.92 (1H, dd, J = 11.0, 4.5 Hz,
H-3), 4.35 (1H, m, H-4), 4.91 (1H, m, H-7), 6.09 (1H,
d, J= 8.5 Hz, H-5), 6.80 (1H, d, J = 7.0 Hz, H-8), 7.06
(2H, d, J = 6.5 Hz, H-2"", 6", 7.14 (1H, m, H-4""),
7.14 (2H, m, H-3"", 5""), 7.21 (1H, m, H-4"), 7.23 (2H,
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m, H-2", 6"), 7.27 (2H, m, H-3", 5"), 7.51 (1H, t, J =
7.5 Hz, H-4'), 7.71 2H, d, J = 8.0 Hz, H-2', 6);
BC-NMR (150 MHz, CDCly) &: 21.0 (C-1), 171.3
(C-2), 64.5 (C-3), 49.3 (C-4), 170.5 (C-6), 56.0 (C-7),
167.8 (C-9), 38.3 (C-10), 38.0 (C-11), 134.0 (C-1"),
127.1 (C-2', 6'), 129.0 (C-3', 5"), 132.0 (C-4'), 136.9
(C-1"), 129.6 (C-2", 6"), 129.0 (C-3", 5"), 127.4
(C-4"), 137.0 (C-1""), 129.9 (C-2"", 6", 129.0 (C-3"",
5, 127.2 (C-4""yo VA_EXcdi 5 Scikaias— 5™,
KEWNEW) 15 4 aurantiamide acetate.

AW 16: BRI R, mp 145~147 °C. '"H-NMR
(600 MHz, DMSO-d) J: 3.82 (3H, s, 4-OCHj), 5.59
(1H, d, J= 1.8 Hz, H-3), 6.22 (1H, d, J= 1.8 Hz, H-5),
6.78 (1H, dd, J = 16.2, 1.8 Hz, H-7), 6.80 (2H, d, J =
8.4 Hz, H-3', 5'), 7.23 (1H, d, J = 15.9 Hz, H-8), 7.48
(2H, d, J = 8.4 Hz, H-2', 6'); “C-NMR (150 MHz,
DMSO-dg) 5: 162.7 (C-2), 88.2 (C-3), 170.9 (C-4),
100.1 (C-5), 158.9 (C-6), 116.1 (C-7), 134.2 (C-8),
126.2 (C-17), 129.2 (C-2', 6'), 56.3 (4-OCHs3), 115.9 (C-
3',5'), 158.9 (C-4"). LA ¥l 5 scikapia—8™Y,
AW 16 4 4'-hydroxydehydrokawain

B 17 kS CfihEk) . "H-NMR (600
MHz, CDCLy) 6: 3.97 (3H, s, 4-OCH3), 6.32 (1H, s,
3-OH), 7.05 (1H, J = 8.5 Hz, H-5), 7.43 (1H, brs,
H-6), 7.44 (2H, m, H-2), 9.83 (1H, s, -CHO);
BC-NMR (150 MHz, CDCl;) 6: 129.9 (C-1), 108.8
(C-2), 147.1 (C-3), 151.7 (C-4), 114.4 (C-5), 127.6
(C-6), 56.1 (-OCHj3), 190.9 (-CHO). LA F%d 55 itk
i, M 1T R
4 MENEERR

CABCIR /2 BHPEST I, SR DPPH £ b4k
HP 1. 3~11. 16 PATHUAEIE IR, 255560,
WEW 1. 3. 4. 51 ICso {E 537914 150, 25, 200+ 200
ng/mL, FEAEYIPEEMIEHER TSP
Sk
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