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New natural product from lipophilic parts in roots of Angelica dahurica

ZHAO Ai-hong, YANG Xiu-wei
State Key Laboratory of Natural and Biomimetic Drugs, Department of Natural Medicines, School of Pharmaceutical Sciences,

Peking University, Beijing 100191, China

Abstract: Objective To study the chemical constituents of lipophilic parts from the roots of Angelica dahurica. Methods The
compounds were separated and purified by repeated column chromatography on silica gel and HPLC, as well as the chemical structures
of isolated compounds were determined by spectral data analyses. Results Forty compounds were obtained and identified as
isoimperatorin (1), psoralen (2), bergapten (3), B-sitosterol (4), imperatorin (5), phellopterin (6), xanthotoxin (7), isopimpinellin (8),
dehydrogeijerin (9), isooxypeucedanin (10), oxypeucedanin (11), dibutylphthalate (12), umbelliferone (13), xanthotoxol (14),
5-hydroxy-8-methoxypsoralen (15), p-hydroxyphenethyl-trans-ferulate (16), pabularinone (17), isobyakangelicol (18), heraclenin
(19), columbianetin (20), isogosferol (21), pabulenol (22), byakangelicin ethoxide (23), neobyakangelicol (24), oxypeucedanin
methanolate (25), isoscopletin (26), 1’, 2'-dehydromarmesin (27), angelol A (28), angelol E (29), tert-O-methylheraclenol (30),
(—)-marmesin (31), dahurianol {8-[(2'R)-2’, 3'-dihydroxy-3'-methylbutoxy] bergaptol; 32}, oxypeucedanin hydrate (33), heraclenol
(34), byakangelicin (35), angelol L (36), angelol G (37), trans-coniferylaldehyde (38), vanillic acid (39), and trans-ferulic acid (40),
respectively. Conclusion Compound 32 is a new natural product named dahurianol.
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Fig.1 Chemical structures of compounds 30, 32, 34, and 35
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Autopol III ! Jig )i {¢ ( Rudolph Research
Analytical, Flanders, NJ, USA); Bruker AV III 400
RIAZREI AR (Bruker BioSpin AG Facilities,
Fdllanden, Switzerland); Finnigan TRACE 2000
GC-MS Jitit{ (EI-MS, Thermo Finnigan, San Jose,
CA, USA); MDS SCIEX API QSTAR Z!Jfiff{%
(ESI-TOF-MS, Applied Biosystems/MDS Sciex.,
Foster City, CA, USA); LC 3000 J-ill#5 2 = 20
S (SP-HPLC) W HRZE bt Qi ER A
FRAw]D, FCE P3050 —Ju4E, CXTH—3000 (1% T
VESS; R AR (46 cmX 2.6 em, JERTIGE 1L
EOERHEE R A RD; AR (200~300 H, #
ByRAEAL ) 770D GFos TR (TLC) REIR
AT SEEAE L) R Merck 22w (Darmstadt,
D 7o pirai O WEE . BRR MR =T,
[T 7Y ST B | 72 £ A YA

Mgz FIET 2010457 JIR A AR AL T 4R &
DA ZeAY, ZRMANTTE S e TR FIZ 5 N K
Angelica dahurica Benth. et Hook. f. ex Franch. et
Sav. [, FEIERRAS (20100701AD) f7 Ikt
REE RIS A = 240 PRl o o e S 5
2 RBESE

HAR TR AR (3.0kg), I 3 fifih
(¥) 70% LEE K EF IR 5 UC, 2 1 IRAEHL 2 h,
PUREER 1 h,y A FSRIOR g8 [ e 143 R S Y
Y (1.2 kg, WCF 40.00%) . K HREUTRE T7K (1
L) 1, RO 3 AR SR KRNE T i

HHUT IR, AFEEIR SRR 125 g Rkl AR 2511
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iR 2 il 24 HPLC (R EE-7K 65 ¢ 35—>70 © 30)
aifh, 15245 % 1 (15 mg). 2 (10 mg). 3 (6 mg).
4 (10 mg). 5 (20 mg); WA 1.2 ¥R T &AEMK
FEOE A H1 48 HPLC (FEE-7K 60 © 40—65 :
35) 4iift, 5EkEY 6 (8mg). 7 (Tmg). 8 (9
mg). 9 (10mg). 10 (11 mg). 415 2 LhERAE
W, OHE-EER 208 (3:0.8) Yelli, SEI415)>
2.1, 22 123, WAL 2.1 F R ELRERFEOIEM
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(3 mg). 15 (8 mg). 16 (9 mg). 17 (6 mg). 18
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RERCAE (B R%, BRCOUBE-BEIR 1R (20 111 0) B
VEME, PRI M HPLC (FFEE-/K 30 @ 70—40 :
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37 (8 mg). 38 (6mg). 39 (9mg). 40 (4 mg).
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& 1: 05« EI-MS m/z: 270 [M]', 202,
174, 144, 118, 89, 89, 69, 53. 'H-NMR (400 MHz,
CDCls) d: 8.15 (1H, d, J = 9.8 Hz, H-4), 7.59 (1H, d,
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J =123 Hz, H-2'), 7.14 (1H, s, H-8), 6.95 (1H, d, J =
2.3 Hz, H-3"), 6.26 (1H, d, J = 9.8 Hz, H-3), 5.54 (1H,
t, J = 7.0 Hz, H-2"), 4.92 (2H, d, J = 7.0 Hz, H-1"),
1.79 (3H, s, 3"-CH3), 1.69 (3H, s, 3"-CH3); "“C-NMR
(100 MHz, CDCl3) 6: 18.2 (3"-CHj), 25.8 (3"-CHs),
69.7 (C-1"), 94.2 (C-8), 105.1 (C-3"), 107.5 (C-10),
112.5 (C-3), 114.2 (C-6), 119.1 (C-2"), 139.6 (C-4),
139.8 (C-3"), 144.9 (C-2"), 149.0 (C-5), 152.7 (C-9),
158.1 (C-7), 161.3 (C-2). L LE 5 SChk4RiE —
HO, WA 1 R CGT

b &Y 2: ok EI-MS m/z: 186 [M]', 158,
130, 102, 93, 79, 76, 63, 51. 'H-NMR (400 MHz,
CDCl;) 6: 7.80 (1H, d, J = 9.6 Hz, H-4), 7.69 (1H, d,
J=1.8Hz, H-2'), 7.68 (1H, s, H-5), 7.47 (1H, s, H-8),
6.83 (1H, d, J = 1.8 Hz, H-3"), 6.38 (1H, d, J= 9.6 Hz,
H-3). NMR $# 5 SClikIiE —80), 5 i L
2, AT 8L MR A 2 AR

&Y 3: oAk . EI-MS m/z: 216 [M]", 201,
188, 173, 145, 89, 74, 63, 51. 'H-NMR (400 MHz,
CDCl3) d: 8.16 (1H, d, J = 9.6 Hz, H-4), 7.59 (1H, brs,
H-2'), 7.14 (1H, s, H-8), 7.02 (1H, brs, H-3"), 6.28
(1H, d, J = 9.6 Hz, H-3), 427 (3H, s, 5-OCHs);
BC-NMR (100 MHz, CDCls) 6: 60.1 (5-OCHj3), 93.9
(C-8), 105.0 (C-3"), 106.5 (C-10), 112.7 (C-3), 112.8
(C-6), 139.2 (C-4), 144.8 (C-2'), 149.6 (C-5), 152.8
(C-9), 158.4 (C-7), 161.2 (C-2). NMR ¥ 55 3k
il P, SRHESIGER, i85, W
St B 3 g

&Y 4: TS B2 H IR S L TLC
ST, 3 FRIFRGETEIF, AT I8,
EWEY 4 0 B-A T

b &Y 5: oA . EI-MS m/z: 270 [M]', 202,
174, 115, 69, 63, 51. 'H-NMR (400 MHz, CDCl5) ¢:
7.76 (1H, d, J = 9.6 Hz, H-4), 7.69 (1H, brs, H-2"),
7.36 (1H, brs, H-3), 6.81 (1H, s, H-5), 6.37 (1H, d,
J=9.6 Hz, H-3), 5.61 (1H, t, J = 7.2 Hz, H-2"), 5.01
(2H, d, J = 7.2 Hz, H-1"), 1.74 (3H, s, 3"-CH3), 1.72
(3H, s, 3”-CH;); “C-NMR (100 MHz, CDCLy) §: 18.1
(3"-CH3), 25.8 (3"-CH3), 70.2 (C-1"), 106.7 (C-3"),
114.7 (C-3), 113.1 (C-5), 116.5 (C-10), 119.8 (C-2"),
125.9 (C-6), 131.5 (C-8), 139.7 (C-3"), 143.9 (C-9),
146.6 (C-2'), 144.3 (C-4), 148.7 (C-7), 160.5 (C-2).
NMR #od 5 SCikdiosE i — 80, 5% I 2,

AT 8, SR EY S NERETIHER .

EY 6: HFEN K. EI-MS m/z: 300 [M],
232, 217, 189, 160, 133, 69, 63, 53. 'H-NMR (400
MHz, CDCl;) §: 8.12 (1H, d, J = 10.0 Hz, H-4), 7.62
(1H, brs, H-2"), 6.99 (1H, brs, H-3"), 6.28 (1H, d, J =
10.0 Hz, H-3), 5.60 (1H, t, J = 7.2 Hz, H-2"), 4.85
(2H, d, J = 7.2 Hz, H-1"), 4.17 (3H, s, 5-OCH3), 1.74
(3H, s, 3"-CH3), 1.70 (3H, s, 3"-CH3); “C-NMR (100
MHz, CDCls) 6: 18.1 (3"-CH3), 25.8 (3"-CH;), 60.8
(5-OCH3), 70.4 (C-1"), 105.0 (C-3'), 107.6 (C-10),
112.8 (C-3), 114.6 (C-6), 119.9 (C-2"), 126.9 (C-8),
139.4 (C-4), 139.7 (C-3"), 1444 (C-5, 9), 145.1
(C-2"), 150.9 (C-7), 160.5 (C-2). NMR %4k 5 ik
E—0, Ha ISR, il T8,
ENAEY) 6 A IMBZE A .

WEW T 225PIREE . EI-MS m/z: 216 [M]',
201, 186, 173, 158, 145, 130, 102, 89, 63, 'H-NMR
(400 MHz, CDCl;) 6: 7.74 (1H, d, J = 9.6 Hz, H-4),
7.66 (1H, d, J = 0.8 Hz, H-3'), 7.32 (1H, s, H-5), 6.79
(1H, J = 0.8 Hz, H-2"), 6.33 (1H, d, J = 9.6 Hz, H-3),
4.26 (3H, s, 8-OCH;); “C-NMR (100 MHz, CDCl;) &
61.2 (8-OCHs), 106.7 (C-3"), 112.9 (C-5), 114.7 (C-3),
116.4 (C-10), 126.1 (C-6), 132.8 (C-8), 143.0 (C-9),
144.3 (C-4), 146.6 (C-2'), 147.6 (C-7), 160.4 (C-2).
NMR $dfs 5 3k — 50, 53R I0EE, @
WAT N3, BB T R E.

&) 8: IR AK. EI-MS m/z: 246 [M]',
231, 203, 188, 175, 160, 147, 132, 119, 116, 104, 76,
66. '"H-NMR (400 MHz, CDCl) 6: 8.11 (1H, d, J =
10.0 Hz, H-4), 7.62 (1H, d, J = 2.0 Hz, H-2), 6.99
(1H, d, J = 2.0 Hz, H-3"), 6.27 (1H, d, J = 10.0 Hz,
H-3), 4.17 (3H, s, -OCH3), 4.15 (3H, s, -OCH3). NMR
$ob 55 ScikapaE 50, SIS IR, il
8, WEEEAY) 8 N T

E 9: HHFOHAK. EI-MS m/z: 258 [M],
243, 227, 203, 175, 160, 145, 117, 104, 89, 83, 76.
'H-NMR (400 MHz, CDCl;) d: 7.73 (1H, s, H-5), 7.66
(1H, d, J = 9.6 Hz, H-4), 6.84 (1H, s, H-8), 6.60 (1H,
s, H-2), 6.29 (1H, d, J = 9.6 Hz, H-3), 3.95 3H, s,
7-OCHs), 2.24 (3H, s, 3'-CH;), 1.99 (3H, s, 3'-CH3);
BC-NMR (100 MHz, CDCl;) é: 21.5 (3'-CH3), 28.1
(3'-CH3), 56.3 (7-OCH3), 99.7 (C-8), 112.2 (C-10),
114.0 (C-3), 124.9 (C-2'), 128.3 (C-6), 130.4 (C-5),
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139.4 (C-3'), 143.3 (C-4), 156.7 (C-9), 157.4 (C-7),
160.8 (C-2), 190.5 (C-1')e NMR #df 5 SCikifiE —
HO, G AR, s T8, M e
B9 Ky LA LA .

A 10: A ER) A EI-MS m/z: 286 [M]', 215,
202, 187, 174, 157, 145,129, 85, 71, 59, 51. 'H-NMR
(400 MHz, CDCl;) ¢0: 8.31 (1H, d, J = 9.6 Hz, H-4),
7.60 (1H, d, J = 2.4 Hz, H-2'), 7.18 (1H, s, H-8), 6.83
(1H, d, J = 2.4 Hz, H-3"), 6.32 (1H, d, J = 9.6 Hz,
H-3), 5.08 (2H, s, H-1"), 2.87 (1H, q, J = 8.0 Hz,
H-3"), 1.18 (6H, d, J = 8.0 Hz, 3"-CH; X 2); “C-NMR
(100 MHz, CDCl3) d: 17.9 (3"-CH;3X2), 37.3 (C-3"),
75.0 (C-1"), 95.0 (C-8), 104.5 (C-3"), 107.4 (C-10),
113.1 (C-3), 114.2 (C-6), 139.2 (C-4), 145.5 (C-2"),
147.8 (C-5), 152.5 (C-9), 158.0 (C-7), 160.9 (C-2),
208.8 (C-2"). LA - ¥odls 5 ekl — 5, ws e
AW 10 ka8 T % .

&M 11: To ks dh « EI-MS m/z: 286 [M]", 215,
202, 187, 173, 157, 145, 129, 85, 71, 59, 57. '"H-NMR
(400 MHz, CDCl;) ¢: 8.19 (1H, d, J = 9.6 Hz, H-4),
7.60 (1H, d, J = 2.4 Hz, H-2'), 7.16 (1H, s, H-8), 6.95
(1H, d, J = 2.4 Hz, H-3"), 6.29 (1H, d, J = 9.5 Hz,
H-3), 4.60 (1H, dd, J=10.8, 4.0 Hz, H-1"a), 4.42 (1H,
dd, J=10.8, 6.4 Hz, H-1"b), 3.22 (1H, dd, J = 6.4, 4.0
Hz, H-2"), 1.40 (3H, s, 3"-CH3), 1.33 (3H, s, 3"-CH3);
BC-NMR (100 MHz, CDCLy) &: 19.0 (3"-CHs), 24.6
(3"-CH3), 58.3 (C-3"), 61.1 (C-2"), 72.3 (C-1"), 94.8
(C-8), 104.7 (C-3"), 107.4 (C-10), 113.2 (C-3), 113.5
(C-6), 138.9 (C-4), 145.3 (C-2'), 148.3 (C-5), 152.5
(C-9), 158.0 (C-7), 161.9 (C-2). LA_-%¥5 15 Sk i
— 8, kA 11 AT R

EY 12 AEMHIRY) . EI-MS m/z: 278 [M]',
259, 246, 231, 203, 188, 175, 149, 57. 'H-NMR (400
MHz, CDCL3) d: 7.72 (2H, dd, J = 5.3, 3.5 Hz, H-3, 6),
7.53 (2H, dd, J = 5.3, 3.5 Hz, H-4, 5), 4.30 (4H, t, J =
6.7 Hz, H-9, 9), 1.72 (4H, m, H-11, 11'), 1.44 (4H, m,
H-10, 10"), 0.96 (6H, t, J= 7.4 Hz, 12, 12'-CH3). Ll E
Kol 5 ScmkIiE — 80, M A 12 AR
IR — 1 TiE.

AW 13: RIEEH A . EI-MS m/z: 162 [M]',
134, 105, 78, 69, 63, 51 . 'H-NMR (400 MHz,
DMSO-d) 6: 10.61 (1H, brs, 7-OH), 7.93 (1H, d, J =
9.2 Hz, H-4), 7.52 (1H, d, J = 8.4 Hz, H-5), 6.78 (1H,

dd, J = 8.4, 2.0 Hz, H-6), 6.70 (1H, d, J = 2.0 Hz,
H-8), 6.19 (1H, d, J = 9.2 Hz, H-3); "*C-NMR (100
MHz, DMSO-dg) 6: 102.1 (C-8), 111.2 (C-10), 111.3
(C-3), 113.1 (C-6), 129.6 (C-5), 144.5 (C-4), 155.5
(C-9), 160.4 (C-2), 161.4 (C-7). NMR #f 5 ik}
B8P, Sx AR, @8, W
ENAY) 13 hTEAE .

WA 14: RFEORI AR . EI-MS m/z: 202 [M],
174, 145, 118, 89, 74, 63, 51. 'H-NMR (400 MHz,
CDCls) 6: 7.81 (1H, d, J = 9.6 Hz, H-4), 7.72 (1H, d,
J=2.4Hz, H-2'), 7.27 (1H, s, H-5), 6.82 (1H, d, J =
2.4 Hz, H-3"), 6.37 (1H, d, J = 9.6 Hz, H-3); *C-NMR
(100 MHz, CDCl3) 8: 106.8 (C-3"), 110.6 (C-5), 114.2
(C-3), 115.8 (C-10), 126.1 (C-6), 129.5 (C-8), 139.0
(C-9), 144.5 (C-7), 144.9 (C-4), 147.0 (C-2'), 160.3
(C-2). L 35 scmvion — 805, e s
14 AR .

& 15: WA K. EI-MS m/z: 232 [M]',
217, 202, 189, 174, 160, 145, 89, 66. 'H-NMR (400
MHz, CDCls) d: 8.15 (1H, d, J = 9.6 Hz, H-4), 7.65
(1H, d, J = 2.0 Hz, H-2'), 6.98 (1H, d, J = 2.0 Hz,
H-3"), 6.29 (1H, d, J = 9.6 Hz, H-3), 4.14 (3H, s,
8-OCHs), 5.77 (1H, brs, 5-OH); “C-NMR (100 MHz,
CDCls) d: 61.2 (8-OCH3), 104.9 (C-3), 107.2 (C-10),
112.5 (C-3), 115.5 (C-6), 124.9 (C-8), 138.7 (C-9),
139.9 (C-4), 142.2 (C-5), 145.5 (C-2'), 145.9 (C-7),
160.1 (C-2). LA F¥d b5 ki — 807, wedsse i
B 15 N S-FEIE-8- AN IR % .

EW 16: REENK K. EI-MS m/z: 314 [M]',
194, 177, 145, 120, 107, 'H-NMR (400 MHz, CDCls)
§:7.60 (1H, d, J=15.9 Hz, H-7), 7.10 (2H, d, J = 8.0
Hz, H-3',5'), 7.05 (1H, d, J = 8.1 Hz, H-6), 7.01 (1H,
s, H-2), 6.91 (1H, d, J = 8.1 Hz, H-5), 6.80 (2H, d, J =
8.0 Hz, H-2', 6'), 6.27 (1H, d, J = 15.9 Hz, H-8), 4.37
(2H, t, J = 6.9 Hz, H-8'), 3.91 (3H, s, 3-OCH;), 2.93
(2H, t, J = 6.9 Hz, H-7'); *C-NMR (100 MHz, CDCl;)
5 343 (C-7), 55.9 (3-OCH;), 652 (C-8), 109.5
(C-2), 114.7 (C-5), 115.3 (C-8), 115.4 (C-2', 6'), 123.1
(C-6), 126.9 (C-1), 129.7 (C-1"), 130.0 (C-3', 5'),
145.1 (C-7), 146.8 (C-3), 148.0 (C-4), 154.5 (C-4),
167.5 (C-9). LA _F%d 5 ek — 80, #eet
G 16 J R IR L - B P BRI -

AT TEHUIRES 5 EI-MS m/z: 286 [M]',
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215, 186, 157, 129, 89, 71. 'H-NMR (400 MHz,
CDCls) 6: 7.76 (1H, d, J = 10.0 Hz, H-4), 7.66 (1H, d,
J =22 Hz, H-2'), 7.36 (1H, s, H-5), 6.81 (1H, d, J =
2.2 Hz, H-3"), 6.36 (1H, d, J = 10.0 Hz, H-3), 5.19
(2H, s, H-1"), 3.05 (1H, q, J = 7.2 Hz, H-3"), 1.20
(6H, d, J=7.2 Hz, 3"-CH; X2); "*C-NMR (100 MHz,
CDCly) d: 17.9 (3"-CH; X 2), 37.0 (C-3"), 75.3 (C-1"),
106.8 (C-3"), 113.3 (C-5), 114.8 (C-3), 116.6 (C-10),
126.1 (C-6), 131.1 (C-8), 142.6 (C-9), 144.3 (C-4),
146.7 (C-2"), 147.1 (C-7), 160.1 (C-2), 209.8 (C-2").
BLE NMR $off 5 Scikios —5, s et sy
17 BT 1 .

&1 18: A K EI-MS m/z: 316 [M]', 245,
231,217,203, 188, 160, 'H-NMR (400 MHz, CDCl;)
o: 8.11 (1H, d, J = 9.8 Hz, H-4), 7.61 (1H, d, J = 2.3
Hz, H-2"), 6.99 (1H, d, J = 2.3 Hz, H-3"), 6.27 (1H, d,
J = 9.8 Hz, H-3), 5.02 (2H, s, H-1"), 4.17 (3H, s,
5-OCHs), 3.09 (1H, q, J = 6.8 Hz, H-3"), 1.20 (6H, d,
J=6.8 Hz, 2X3"-CH;); "C-NMR (100 MHz, CDCls)
5: 17.9 (2X3"-CHs), 34.0 (C-3"), 36.9 (C-3"), 60.8
(5-OCH3), 75.9 (C-1"), 105.1 (C-3"), 107.6 (C-10),
112.8 (C-3), 114.8 (C-6), 126.5 (C-8), 139.4 (C-4),
143.2 (C-9), 144.6 (C-5), 145.2 (C-2"), 149.5 (C-7),
160.0 (C-2),210.2 (C-2"). LA -%d 5 ik e —
HU, WA 18 .

A& 19: AR K EI-MS m/z: 286 [M]', 215,
202, 185, 174, 145, 129, 85, 71, 59. 'H-NMR (400
MHz, CDCly) o: 7.77 (1H, d, J = 9.6 Hz, H-4), 7.69
(1H, d, J = 2.2 Hz, H-2), 7.39 (1H, s, H-5), 6.82 (1H,
d, J =22 Hz, H-3"), 6.37 (1H, d, J = 9.6 Hz, H-3),
4.57 (2H, d, J=5.6 Hz, H-1"), 3.31 (1H, t, J = 5.6 Hz,
H-2"), 1.34 (3H, s, 3"-CH3), 1.28 (3H, s, 3"-CH;);
BC-NMR (100 MHz, CDCl;) &: 18.8 (3"-CH;), 24.5
(3"-CHj3), 58.1 (C-3"), 61.3 (C-2"), 72.4 (C-1"), 106.8
(C-3"), 113.8 (C-5), 114.8 (C-3), 116.5 (C-10), 126.0
(C-6), 1314 (C-8), 143.6 (C-9), 1443 (C-4), 146.8
(C-2"), 148.3 (C-7), 160.3 (C-2). VL ¥ 5 ks
—gPL WA 19 AR .

&1 20: A CK K CEI-MS m/z: 246 [M]", 213,
187, 175, 160, 131, 102, 77, 59. "H-NMR (400 MHz,
CDCly) 6: 7.61 (1H, d, J = 9.6 Hz, H-4), 7.25 (1H, d,
J = 8.4 Hz, H-5), 6.74 (1H, d, J = 8.4 Hz, H-6), 6.19
(1H, d, J=9.6 Hz, H-3), 4.79 (1H, t, J= 9.0 Hz, H-2"),

3.31 (2H, m, H-1"), 1.36 (3H, s, 3'-CH;), 1.24 (3H, s,
3-CH;); "“C-NMR (100 MHz, CDCly) &: 26.0
(3'-CH3), 24.0 (3'-CH3), 27.6 (C-1'), 71.8 (C-3"), 91.4
(C-2"), 106.6 (C-6), 112.2 (C-3), 113.1 (C-10), 114.0
(C-8), 128.7 (C-5), 144.0 (C-4), 151.3 (C-9), 161.0
(C-2), 163.7 (C-7). NMR %jt#i 5 3ciikh i —2',
L IR 2, B TN — 8, MU A 20
h AR R

&1 21: AR K EI-MS m/z: 286 [M]', 215,
202, 174, 145, 89, 63. 'H-NMR (400 MHz, CDCl;) &
7.77 (1H, d, J = 9.6 Hz, H-4), 7.69 (1H, brs, H-2"),
7.39 (1H, s, H-5), 6.83 (1H, brs, H-3"), 6.37 (1H, d,
J=9.6 Hz, H-3), 5.16 (1H, brs, H-4"a), 4.99 (1H, brs,
H-4"b), 4.61 (1H, dd, J = 9.8, 2.4 Hz, H-1"a), 4.54
(1H, brd, J = 8.8, 2.4 Hz, H-1"b), 4.31 (1H, dd, J =
9.8, 8.8 Hz, H-2"), 1.82 (3H, s, 3"-CH;); "*C-NMR
(100 MHz, CDCl3) 6: 19.0 (C-5"), 73.9 (C-2"), 77.4
(C-1"), 106.9 (C-3"), 112.8 (C-4", 4", 113.8 (C-5),
114.8 (C-3), 116.5 (C-10), 126.0 (C-6), 131.6 (C-8),
142.8 (C-9), 143.4 (C-3"), 144.3 (C-4), 146.8 (C-2'),
148.1 (C-7), 160.3 (C-2). VL %d 5 ke —
U, WM A Y 21 SR

&) 22: A0 EI-MS m/z: 286 [M]', 232,
217,202, 174, 145, 118, 89, 57. 'H-NMR (400 MHz,
CDCl3) d: 8.18 (1H, d, J = 9.8 Hz, H-4), 7.60 (1H, J =
2.3 Hz, H-2"), 7.17 (1H, s, H-8), 6.97 (1H, J = 2.3 Hz,
H-3'), 6.28 (1H, d, J = 9.8 Hz, H-3), 5.20 (1H, brs,
H-4"b), 5.07 (1H, brs, H-4"a), 4.39 (1H, dd, J = 9.7,
7.0 Hz, H-1"a), 4.46 (1H, dd, J = 9.7, 3.5 Hz, H-1"D),
455 (1H, dd, J = 7.0, 3.5 Hz, H-2"), 1.84 (3H, s,
3"-CH;); *C-NMR (100 MHz, CDCl) d: 18.7 (C-5"),
742 (C-1"), 75.7 (C-2"), 94.7 (C-8), 104.7 (C-3"),
107.4 (C-10), 113.0 (C-4"), 113.4 (C-3), 114.2 (C-6),
139.1 (C-4), 143.3 (C-5), 148.5 (C-3"), 152.6 (C-9),
158.1 (C-7), 161.0 (C-2), 145.2 (C-2"). DL _L¥¥s 53¢
BkIROE 8, WA 22 R AR I

&1 23: AR K EI-MS m/z: 362 [M]', 232,
217,202, 174, 87, 59. 'H-NMR (400 MHz, CDCl;) &
8.11 (1H, d, J = 9.8 Hz, H-4), 7.62 (1H, d, J = 2.4 Hz,
H-2'), 6.99 (1H, d, J = 2.3 Hz, H-3"), 6.27 (1H, d, J =
9.8 Hz, H-3), 4.60 (1H, dd, J = 10.2, 3.0 Hz, H-1"a),
423 (1H, dd, J = 10.2, 8.2 Hz, H-1"b), 4.17 (3H, s,
5-OCHs), 3.98 (1H, dd, J = 8.2, 3.0 Hz, H-2"), 3.47
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(2H, m, -CH,CHs), 1.26 (3H, s, 3"-CH3), 1.25 (3H, s,
3"-CHs), 1.14 3H, t, J = 6.8 Hz, -CH,CH3); *C-NMR
(100 MHz, CDCls) 6: 16.1 (3"-CHs), 21.3 (3"-CHs),
22.0 (-CH,CH3), 56.7 (-CH,CH3), 60.8 (5-OCHs),
73.9 (C-1"), 75.8 (C-2"), 75.9 (C-3"), 105.1 (C-3"),
107.6 (C-10), 112.8 (C-3), 114.7 (C-6), 127.3 (C-8),
139.4 (C-4), 144.0 (C-9), 144.6 (C-5), 145.2 (C-2'),
150.3 (C-7), 160.3 (C-2). S ikl v A
1 & A AL AT B 2 4 B BE ( oxypeucedanin
ethanolate; oxypeucedanin hydrate-3"-ethyl ether) it
177 NMR {5 5 V8, %Ak A e Scikapn ' 44
AT IE R 4MF (byakangelicin ethoxide), {HTG
NMR il e ARSI A 15 CRIE H NMR £k .

&Y 24: REEH K. EI-MS m/z: 316 [M]',
232, 217, 189, 161. 'H-NMR (400 MHz, CDCl3) §:
8.09 (1H, d, J = 9.6 Hz, H-4), 7.62 (1H, J = 2.0 Hz,
H-2'), 7.00 (1H, d, J = 2.0 Hz, H-3"), 6.26 (1H, d, J =
9.6 Hz, H-3), 5.14 (1H, brs, H-4"a), 4.97 (1H, brs,
H-4"b), 4.48 (2H, dd, J = 10.0, 2.4 Hz, H-1"), 4.15
(1H, t, J = 2.4 Hz, H-2"), 4.18 (3H, s, 5-OCHj3), 1.80
(3H, s, 3"-CH3); "“C-NMR (100 MHz, CDCls) d: 18.9
(C-5"), 60.7 (-OCH3), 73.8 (C-1"), 77.7 (C-2"), 105.2
(C-3"), 107.5 (C-10), 112.6 (C-4"), 112.8 (C-3), 114.4
(C-6), 126.8 (C-8), 139.3 (C-4), 142.8 (C-3"), 144.0
(C-9), 144.8 (C-5), 145.2 (C-2'), 150.3 (C-7), 160.1
(C-2)o Lh %t 5 ek —5 Y, et s
P HSETE] R

Y 25: RIEEHFIK. EI-MS m/z: 318 [M]',
232, 202, 174, 145, 73. '"H-NMR (400 MHz, CDCls)
o: 8.22 (1H, d, J = 9.8 Hz, H-4), 7.59 (1H, d, J = 2.2
Hz, H-2'), 7.16 (1H, s, H-8), 7.00 (1H, d, J = 2.2 Hz,
H-3"), 6.28 (1H, d, J = 9.8 Hz, H-3), 4.57 (1H, dd, J =
10.0, 3.0 Hz, H-1"a), 4.39 (1H, dd, J = 10.0, 7.8 Hz,
H-1"b), 3.94 (1H, dd, J= 7.8, 3.0 Hz, H-2"), 3.27 (3H,
s, 3"-OCH3), 127 (3H, s, 3"-CH;), 1.24 (3H, s,
3".CH;); "“C-NMR (100 MHz, CDCl;) &: 20.6
(3"-CHs), 20.7 (3"-CH3), 49.3 (3"-OCHj3), 74.3 (C-1"),
75.9 (C-3"), 76.2 (C-2"), 94.5 (C-8), 104.9 (C-3"),
107.4 (C-10), 112.9 (C-3), 114.1 (C-6), 139.3 (C-4),
145.0 (C-2), 148.8 (C-5), 152.6 (C-9), 158.1 (C-7),
161.1 (C-2). PA_E NMR %cffi 5 3k — s,
WS e B ) 25 S R AT 2 R Ik

&1 26: ToOEE A EI-MS m/z: 192 [M], 177,

164, 149, 121, 79, 69, 51. 'H-NMR (400 MHz,
CDCls) d: 7.60 (1H, d, J = 9.6 Hz, H-4), 6.92 (1H, s,
H-5), 6.85 (1H, s, H-8), 6.27 (1H, d, J = 9.6 Hz, H-3),
6.15 (1H, s, 6-OH), 3.95 (3H, s, 7-OCH3). LA %
HcwkapiE 20, xR, i
M, MEERAY 26 R A EE N,

A 27: AEHR AR EI-MS m/z: 244 [M]", 229,
198, 187, 149, 115, 100, 69, 51. 'H-NMR (400 MHz,
CDCls) d: 7.79 (1H, d, J = 9.6 Hz, H-4), 7.60 (1H, s,
H-5), 7.43 (1H, s, H-8), 6.63 (1H, s, H-3"), 6.37 (1H,
d, J = 9.6 Hz, H-3), 1.69 (6H, s, 1"-CH;X2);
BC-NMR (100 MHz, CDCl3) &: 28.7 (1”-CH;X?2),
69.4 (C-1"), 99.8 (C-3'), 100.0 (C-8), 114.6 (C-3),
115.4 (C-10), 119.5 (C-5), 125.9 (C-6), 144.1 (C-4),
151.9 (C-9), 156.4 (C-7), 161.1 (C-2), 165.4 (C-2"). LA
B Sk E s, st A Y 27 b 1,
2- AT T,

b &) 28: T < EI-MS m/z: 376 [M]', 287,
205, 83. 'H-NMR (400 MHz, CDCls) 6: 7.57 (1H, d,
J=10.0 Hz, H-4), 7.56 (1H, s, H-5), 6.75 (1H, s, H-8),
6.20 (1H, d, J = 10.0 Hz, H-3), 5.90 (1H, dq, J = 7.2,
1.1 Hz, H-3"), 5.61 (1H, d, J = 2.0 Hz, H-1"), 5.12
(1H, d, J = 2.0 Hz, H-2'), 3.90 (3H, s, 7-OCHj3), 1.74
(3H,d, J= 1.1 Hz, 2"-CH3), 1.64 (3H, dd, J=7.2, 1.1
Hz, 4"-CH3), 1.54 (3H, s, 3-CH3), 1.23 (3H, s,
3-CH;); "“C-NMR (100 MHz, CDCly) ¢: 15.4
(3"-CH3), 20.4 (2"-CH3), 26.3 (3'-CH3), 27.9 (3'-CH3),
56.2 (7-OCH3), 67.4 (C-1'), 74.4 (C-3"), 75.7 (C-2"),
98.4 (C-8), 111.8 (C-10), 112.9 (C-3), 126.5 (C-5, 2"),
127.2 (C-6), 137.7 (C-3"), 143.6 (C-4), 155.1 (C-9),
159.1 (C-7), 161.3 (C-2), 166.5 (C-1"). L - # ¥ 15 3¢
BRIRE 8, SRS 28 IR A

&1 29: Ttk EI-MS m/z: 378 [M]', 289,
218, 205, 189, 175, 85. 'H-NMR (400 MHz, CDCl5)
9: 7.63 (1H, d, J = 9.3 Hz, H-4), 7.60 (1H, s, H-5),
6.74 (1H, s, H-8), 6.22 (1H, d, J = 9.3 Hz, H-3), 5.59
(1H, brs, H-1), 5.10 (1H, brs, H-2'), 3.91 (3H, s,
7-OCH3), 2.06 (1H, dd, J = 15.0, 7.0 Hz, H-2"b), 1.92
(1H, dd, J = 15.0, 7.0 Hz, H-2"a), 1.80 (1H, dq, J =
7.0, 6.5 Hz, H-3"), 1.54 (3H, s, 3'-CH3), 1.22 (3H, s,
3'-CH3), 0.71 (3H, d, J= 6.5 Hz, 3"-CH3), 0.61 (3H, d,
J=6.5Hz, 3"-CHs); "“C-NMR (100 MHz, CDCl;) ¢
22.1 (3"-CH;), 22.4 (3"-CHj), 25.2 (C-3"), 26.2
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(3'-CH3), 28.0 (3'-CHs), 42.8 (C-2"), 56.2 (7-OCHs),
67.6 (C-1"), 74.5 (C-3"), 75.6 (C-2'), 98.6 (C-8), 111.9
(C-10), 113.1 (C-3), 126.4 (C-5), 126.4 (C-6), 143.5
(C-4), 155.2 (C-9), 159.0 (C-7), 161.3 (C-2), 171.8
(C-1")o VL ¥di 55 Sk i — 51, et
“4 29 4924 AR Eo

& 30 AERA. [a]) +32.1° (¢ 0.10,
CHCls); EI-MS m/z: 318 [M]", 274, 202, 174, 73;
'H-NMR (400 MHz, CDCl3) é: 7.77 (1H, d, J = 9.6
Hz, H-4), 7.70 (1H, brs, H-2), 7.38 (1H, s, H-5), 6.82
(1H, brs, H-3"), 6.37 (1H, d, J = 9.6 Hz, H-3), 4.72
(1H, dd, J = 10.4, 2.8 Hz, H-1"a), 4.39 (1H, dd, J =
10.4, 8.2 Hz, H-1"b), 4.01 (1H, dd, J = 8.2, 2.8 Hz,
H-2"), 3.25 (3H, s, 3"-OCH3), 1.27 (6H, s, 3"-CH3 X
2); “C-NMR (100 MHz, CDCl;) &: 20.6 (3"-CH3),
21.4 (3”-CHs), 49.4 (OCH3), 75.4 (C-1"), 75.6 (C-3"),
76.0 (C-2"), 106.8 (C-3"), 113.5 (C-5), 114.8 (C-3),
116.5 (C-10), 126.0 (C-6), 131.9 (C-8), 143.0 (C-9),
144.3 (C-4), 146.8 (C-2"), 148.2 (C-7), 160.3 (C-2). LA
B Sk B, s e A 30 -
O-FF M

&Y 31: AGKER. [a]h —19.23° (¢ 0.01,
MeOH); EI-MS m/z: 246 [M]", 213, 187, 160, 131, 77,
59. 'H-NMR (400 MHz, CDCl;) &: 7.55 (1H, d, J =
9.5 Hz, H-4), 7.19 (1H, s, H-8), 6.68 (1H, s, H-5), 6.16
(1H, d, J= 9.5 Hz, H-3), 4.72 (1H, t, J = 8.4 Hz, H-2'),
3.23 (1H, dd, J = 16.0, 8.4 Hz, H-3'a), 3.16 (1H, dd,
J = 16.0, 8.4 Hz, H-3'b), 1.35 (3H, s, 4-CH3), 1.22
(3H, s, 4-CH3); "“C-NMR (100 MHz, CDCl3) J: 24.3
(4'-CHs), 26.0 (4'-CH3), 29.4 (C-3"), 71.5 (C-4"), 91.1
(C-2), 97.8 (C-8), 112.1 (C-3), 112.6 (C-9), 123.3
(C-5), 125.1 (C-6), 143.7 (C-4), 155.5 (C-10), 161.4
(C-2), 163.1 (C-7)o LA - ¥dfa 5 Sciikaiis— 51,
YEAY 31 W ENRT T,

&Y 32: AEBAK. [a]) +28.3° (¢ 0.10,
CHCls); ESI-MS m/z: 343 [M+Na]". "H-NMR (400
MHz, CDCl3) d: 7.67 (1H, d, J = 9.6 Hz, H-4), 7.63
(1H, d, J = 2.4 Hz, H-2)), 6.74 (1H, d, J = 2.4 Hz,
H-3"), 6.25 (1H, d, J = 9.6 Hz, H-3), 4.69 (1H, dd, J =
10.4, 2.6 Hz, H-1"a), 4.37 (1H, dd, J = 10.4, 8.0 Hz,
H-1"b), 3.87 (1H, dd, J = 8.0, 2.6 Hz, H-2"), 1.29 (3H,
s, 3"-CH3), 1.26 (3H, s, 3"-CH;);: “C-NMR (100
MHz, CDCls) 6: 25.0 (3”-CHs), 26.1 (3"-CHs), 71.5

(C-3"), 75.3 (C-1"), 76.1 (C-2"), 106.6 (C-3'), 113.3
(C-10), 114.2 (C-3), 116.1 (C-6), 125.9 (C-8), 131.3
(C-4), 142.7 (C-9), 144.3 (C-5), 146.6 (C-2"), 147.4
(C-7), 160.4 (C-2). AR LL_EAH I 5 20tk &4
30. 34 M35 LA, WE TG 32 T4 .
WA 30, 34 F1 35 (1) 2 et R T3 Ui e, N
R, HBEHAIERREME, WX 4 MEED0
HelEG e, Mty 32 11 2084 R B,
e &9 32 M4 E5katfe A 8-[(2'R)-2), 3-—
Fo L3 WAL T SR 1 AR MR (8-[(2'R)-2), 3-
dihydroxy-3'-methyl butoxy] bergaptol) . fEAL &4 35
K B P AR FT Y, SR K LR A
YRR ) 320 TR, ARSZEGRIE 1k & 32
&L AF R, o X I
(dahurianol). ASSZIGE IRIRIE 32 ) NMR
K

Y 33: RO AR, EI-MS m/z: 304 [M]',
202, 187, 174, 145, 118, 89, 59. 'H-NMR (400 MHz,
CDCls) d: 8.14 (1H, d, J = 9.6 Hz, H-4), 7.57 (1H, d,
J =24 Hz, H-2'), 7.05 (1H, s, H-8), 6.97 (1H, d, J =
2.4 Hz, H-3"), 6.20 (1H, d, J = 9.6 Hz, H-3), 4.54 (1H,
dd, J=9.8, 2.8 Hz, H-1"a), 4.42 (1H, dd, J = 9.8, 8.0
Hz, H-1"b), 3.90 (1H, dd, J = 8.0, 2.8 Hz, H-2"), 1.35
(3H, s, 3"-CH3), 1.30 (3H, s, 3"-CH3); “C-NMR (100
MHz, CDCl;) d: 25.1 (3"-CHs), 26.6 (3"-CHs), 71.7
(C-3"), 74.5 (C-1"), 76.6 (C-2"), 94.7 (C-8), 104.7
(C-3"), 107.3 (C-10), 112.9 (C-3), 114.2 (C-6), 139.1
(C-4), 145.2 (C-2), 148.5 (C-5), 152.5 (C-9), 158.1
(C-7), 161.2 (C-2)o LA EXcdfa 5 scmkapis— 5, %
WA 33 K EACTT I Z .

&Y 34: AEMA. [a]h +26.9° (¢ 0.10,
CHCL): EI-MS m/z: 304 [M]", 289, 202, 174, 145,
129, 118, 89, 59. 'H-NMR (400 MHz, CDCL) 6: 7.77
(1H, d, J = 9.6 Hz, H-4), 7.70 (1H, d, J = 2.2 Hz,
H-2"), 7.39 (1H, s, H-5), 6.83 (1H, d, J = 2.2 Hz,
H-3'), 6.37 (1H, d, J = 9.6 Hz, H-3), 4.75 (1H, dd, J =
10.2, 2.8 Hz, H-1"a), 4.41 (1H, dd, J = 10.2, 7.8 Hz,
H-1"b), 3.87 (1H, dd, J = 7.8, 2.8 Hz, H-2"), 1.33 (3H,
s, 3"-CH;), 1.30 (3H, s, 3"-CH;); "“C-NMR (100
MHz, CDCly) d: 25.1 (3"-CHs), 26.7 (3"-CH3), 71.5
(C-3"), 75.7 (C-1"), 76.1 (C-2"), 106.9 (C-3"), 113.8
(C-5), 114.8 (C-3), 116.5 (C-10), 126.1 (C-6), 131.6
(C-8), 143.4 (C-9), 144.3 (C-4), 146.8 (C-2"), 148.0
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(C-7), 160.1 (C-2). LA_EXdf 5 SciirdiE — 5, i
W A A 34 B B .

&Y 35: A K. [o]p +27.8° (¢ 0.1,
CHCls); EI-MS m/z: 334 [M]", 232, 217, 203, 189,
161, 143, 133, 105, 77, 59. 'H-NMR (400 MHz,
CDCl3) 6: 8.12 (1H, d, J = 9.8 Hz, H-4), 7.63 (1H, d,
J=22Hz H-2",7.01 (1H, d, J = 2.2 Hz, H-3'), 6.28
(1H, d, J = 9.8 Hz, H-3), 4.60 (1H, dd, J = 10.1, 2.5
Hz, H-1"a), 426 (1H, dd, J = 10.1, 7.8 Hz, H-1"b),
4.18 (3H, s, 5-OCHs), 3.83 (1H, dd, J = 7.8, 2.5 Hz,
H-2"), 1.32 (3H, s, 3"-CHs), 1.28 (3H, s, 3"-CHj);
BC-NMR (100 MHz, CDCl3) &: 25.1 (3”-CH3), 26.7
(3"-CHs), 60.7 (5-OCH3), 71.5 (C-3"), 76.0 (C-1"),
76.1 (C-2"), 105.3 (C-3"), 107.5 (C-10), 112.9 (C-3),
114.5 (C-6), 126.9 (C-8), 139.4 (C-4), 143.9 (C-9),
144.9 (C-5), 145.2 (C-2"), 150.2 (C-7), 160.1 (C-2). LA
R Sclk R E B, M e e A 35 MY
HE.

&Y 36: LOFTEMIRY. EI-MS m/z: 378
[M]", 290, 257, 218, 205, 189, 131, 85. 'H-NMR (400
MHz, CDCL3) d: 7.60 (1H, d, J = 9.8 Hz, H-4), 7.53
(1H, brs, H-5), 6.80 (1H, brs, H-8), 6.25 (1H, brs,
H-1'), 6.24 (1H, d, J = 9.5 Hz, H-3), 3.95 (3H, s,
7-OCHs3), 3.84 (1H, brs, H-2'), 2.20 (2H, dd, J = 6.6,
0.8 Hz, H-2"), 2.06 (1H, dq, J = 13.2, 6.6 Hz, H-3"),
1.29 (3H, s, 3'-CH3), 1.23 (3H, s, 3’-CH3), 0.90 (1H,
brd, J = 6.6 Hz, 3"-CH3), 0.89 (1H, brd, J = 6.6 Hz,
3"-CH;); "“C-NMR (100 MHz, CDCly) &: 22.0
(3"-CHs), 22.1 (3"-CH3), 25.2 (3'-CH3), 26.6 (3'-CHs),
43.1 (C-2"), 56.0 (7-OCH3), 68.1 (C-1'), 72.6 (C-3"),
77.5 (C-2"), 98.6 (C-8), 111.7 (C-10), 112.5 (C-3),
124.6 (C-5), 126.9 (C-6), 143.6 (C-4), 154.9 (C-9),
160.1 (C-2), 160.2 (C-7), 171.5 (C-1"). LL_-%di 53¢
BRI — 30, e A 36 D4 Lo

EW 37: LOFEMIRY) . EI-MS m/z: 378
[M]’, 290, 257, 218, 205, 189, 131, 85. 'H-NMR (400
MHz, CDCl3) d: 7.63 (1H, d, J = 9.8 Hz, H-4), 7.53
(1H, brs, H-5), 6.81 (1H, brs, H-8), 6.24 (1H, d, J =
6.5 Hz, H-1"), 6.22 (1H, d, J = 9.5 Hz, H-3), 3.95 (3H,
s, 7-OCH3), 3.94 (1H, d, J = 6.5 Hz, H-2"), 1.28 (3H,
s, 3'-CH3), 1.26 (3H, s, 3'-CH3), 6.12 (1H, dq, J = 7.0,
1.5 Hz, H-3"), 1.98 (3H, brd, J = 7.0, 0.8 Hz, 3"-CH3),
1.95 (3H, d, J = 0.8 Hz, 2"-CH;); "*C-NMR (100

MHz, CDCls) d: 15.4 (3"-CHs), 20.2 (3"-CH;), 24.8
(3'-CH3), 27.4 (3'-CHj), 56.0 (7-OCHj), 69.2 (C-1'),
72.4 (C-3"), 78.1 (C-2)), 98.6 (C-8), 111.7 (C-10),
112.5 (C-3), 124.6 (C-2"), 126.9 (C-6), 128.2 (C-5),
139.0 (C-3"), 143.6 (C-4), 154.9 (C-9), 160.1 (C-2),
160.2 (C-7), 166.1 (C-1"). L% ds 5 SCik s —
H, WA 37 MR G.

&) 38: A4 EI-MS m/z: 178 [M]', 161,
149, 135, 107, 77. 'H-NMR (400 MHz, CDCl;) 6
9.65 (1H, d, J = 8.0 Hz, H-9), 7.40 (1H, d, J = 16.0
Hz, H-7), 7.13 (1H, dd, J = 8.0, 2.0 Hz, H-6), 7.07
(1H, d, J=2.0 Hz, H-2), 6.96 (1H, d, J = 8.0 Hz, H-5),
6.60 (1H, dd, J = 16.0, 8.0 Hz, H-8), 3.95 (3H, s,
3-OCH3); “C-NMR (100 MHz, CDCly) &: 56.0
(3-OCH3), 109.4 (C-2), 114.9 (C-5), 123.9 (C-1),
126.4 (C-6, 8), 146.9 (C-4), 148.9 (C-3), 153.1 (C-7),
193.6 (C-9), LAb¥di 5 scikiiE — ™), W
A 38 Jy AR .

b &) 39: T4 < EI-MS m/z: 168 [M]", 153,
125, 97, 79, 51. 'H-NMR (400 MHz, DMSO-dg) 6
10.58 (1H, brs, -COOH), 7.44 (1H, d, J = 1.6 Hz,
H-2), 7.43 (1H, dd, J = 8.4, 1.6 Hz, H-6), 6.83 (1H, d,
J = 8.4 Hz, H-5), 3.80 (3H, s, 3-OCH;); "C-NMR
(100 MHz, DMSO-dq) 6: 55.5 (3-OCHjs), 112.8 (C-5),
114.9 (C-2), 123.3 (C-1, 6), 147.1 (C-4), 150.8 (C-3),
167.7 (COOH). LA F¥d 5 3cikipiE — 80>, W
TEEY) 39 N HIR

A4 40: A O4T 5 EI-MS m/z: 194 [M]", 179,
151, 133, 105, 77. 'H-NMR (400 MHz, DMSO-dj) 6:
12.04 (1H, s, -OH), 9.59 (1H, brs, -COOH), 7.49 (1H,
d, J = 16.0 Hz, H-7), 7.27 (1H, d, J = 1.6 Hz, H-2),
7.08 (1H, dd, J = 8.0, 1.6 Hz, H-6), 6.79 (1H, d, J =
8.0 Hz, H-5), 6.36 (1H, d, J = 16.0 Hz, H-8), 3.81 (3H,
s, 3-OCH;); "*C-NMR (100 MHz, DMSO-dy) J: 55.7
(3-OCH3), 1112 (C-8), 115.5 (C-5), 115.6 (C-2),
122.8 (C-6), 125.8 (C-1), 144.5 (C-7), 147.9 (C-4),
149.1 (C-3), 168.0 (C-9). LA ¥4l 5 k4R iE —
P, s A 40 O BT AR .
4 itig
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