* 2606 * ¢ $ % Chinese Traditional and Herbal Drugs 5 47 3% % 153 2016 £ 8 A

B IEBEER CESRBALIL F BT R

H Btk R, BAEGT, Tk
Lo AEsURSE, 250 RIRAWIF R, RN AT AL E X G s2d s, kst 100191
2. WHAMR AR ZG ARG, EK KB 130118

# E: BW WAL Angelica dahurica var. formosana BEIR LBEERALHIL 5. 355 RABEN . HPLC ZAE (it )y
EHHAT Ak, B SRS AUR S B A S R OMBIETE 70% SBE KRB B R £ 6 EB 53 1
KT A2 AMEE, SRUONRKETIER (D). MBISENES (2. BT (3. MITERE (. HHTE R (5). REETHER
(6). AMFAE (D, tMEFEE (8. FMAER (9. BHRBAHEE (100, HASEE A (D, ARABK (12). Z4&BK
WA RS A EREE (13). 5-FR3E-8-HEILAMT IEE (14). (BE)-1,8- LB —4f-4,6- —H-3,10-—EF (15)., HBIFEHEE (16).
HYEARLE (17). RAZLAR (18). FAENEE (19). TEMER (200, BOFEFRE (21). FIRKATEHZE (22). 5-2-
OB -3-FR2E-3-FH L T ) AVEIR R (230, KEREMLATHIR QQ4). FALATAR OB (25). HIRERATHI R (26). 4%
ERRTE (27). FEALBIERATIA R (28). FEALRTSIANEE (29). JREM (30). MAFIEEEE (31D, FEER (32). 2-4%
B2 NMPBEBE LR (33). BIFEME (34). FHFE (35). HHER (36). UHMEBR (37). 2,4- " FE I TR T
(38). WEHENNE (39). REVFZHARNERE (400, FIEARFEER (41D, S-RRFEMRE (42). &t BRUEa% 1. 3. 6. 7.
10. 13. 14, 16. 21. 24 F126 4, HR{AEWNE XMIBLEIER 5 BT 2],

EHEIR: MLETE; BRATEHER: MBISEAER: SERATHIER: KEAMNATHER; BIERE; REOEEAKR NI

hESES: R284.1 NHERFRERE: A NEHS: 0253 - 2670(2016)15 - 2606 - 08

DOL: 10.7501/j.issn.0253-2670.2016.15.005

Chemical constituents from ethyl acetate soluble parts in roots of Angelica
dahurica var. formosana

WEI Wei!, XU Wei!, YANG Xiu-wei!, HE Zhong-mei’

1. State Key Laboratory of Natural and Biomimetic Drugs, Department of Natural Medicines, School of Pharmaceutical Sciences,
Peking University, Beijing 100191, China

2. College of Chinese Medicinal Materials, Jilin Agricultural University, Changchun 130118, China

Abstract: Objective To study the chemical constituents of ethyl acetate soluble parts in 70% ethanol aqueous extract from the roots
of Angelica dahurica var. formosana. Methods The compounds were separated and purified by repeated column chromatography on
silica gel and HPLC, and their structures were determined by spectroscopic data analyses of MS and NMR. Results Forty-two
compounds were obtained and identified as imperatorin (1), phellopterin (2), bergaptol (3), heraclenol (4), falcarindiol (5),
isoimperatorin (6), byakangelicin (7), psoralen (8), bergapten (9), isogosferol (10), japoangelol A (11), atractylenolactam (12),
columbianadin (13), 5-hydroxy-8-methoxypsoralen (14), (8E)-1,8-heptadecadiene-4,6-diyne-3,10-diol (15), pabulenol (16),
byakangelicin ethoxide (17), isobyakangelicol (18), umbelliferone (19), xanthotoxol (20), osthole (21), alloimperatorin (22), 5-(2-
acetoxy-3-hydroxy-3-methylbutoxy) psoralen (23), oxypeucedanin hydrate (24), oxypeucedanin ethanolate (25), alloisoimperatorin
(26), pabularinone (27), oxyalloimperatorin (28), isooxypeucedanin (29), adenine (30), trans-ferulic acid (31), vanillic acid (32),
2-ethoxy-2-(4-hydroxyphenyl)-ethanol (33), suberosin (34), isopimpinellin (35), xanthotoxin (36), ulopterol (37), 2.4-
dihydroxybenzoic acid methylate (38), scoparone (39), swietenol (40), marmesin (41), and 5-hydroxymethylfurfural (42), respectively.
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Conclusion Except for the compounds 1, 3, 6, 7, 10, 13, 14, 16, 21, 24, and 26, other compounds were isolated from the roots of 4.

dahurica var. formosana for the first time.

Key words: roots of of Angelica dahurica var. formosana; imperatorin; phellopterin; isoimperatorin; oxypeucedanin hydrate; suberosin;

swietenol

fE 1 25 A 1E Angelicae Dahuricae Radix Z4
JEEL (Umbelliferae) HHYIBT A TER TR . HAF
MR T %44, ChEZH) 1977 % 2015 4R
# N Angeliea dahurica (Fisch. ex Hoffm.) Benth. et
Hook. f. var. formosana (Boiss.) Shan et Yuan. 7% £ 575!
T 20 4D 70 SEACKT A TE 250 A FE AR AT TR
M, BE5EF, INVBEIEREEY FEZRIET 4
HEMEIERPEIE. 1983 F7 (HEYHE
(Angelica L.) Fli & (Ostericum Hoffm.) TEHA)
SRRIEAE) HEIT BT E TERAR L OE 2 N H R AR
i, MLBEIEREYMR ST % % €N Angelica
dahurica (Fisch. ex Hoffm.) Benth. et Hook. f. ex
Franch. et Sav. cv. Hangbaizhi (Angelica dahurica cv.
Hangbaizhi), bl (HEMEYE) Whih T 54
FHIF o

HIEGH#ET (HARAZRLZ), FIh%a, 2R
SR, FRHH DL S AR AR oA 2, TRk
BRI TSRS ki, JHREs . FeEHE
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AL B AR BTERIE X 2 —, 2450
BTRER L.
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SEERL I L) 7R 25 B TE SR A ) s B
ARG, AR RIE T ABTEIE 70%
LTI BEID 3R AL oy B S E T 5-(3"-F4 4-
37- PR T BE)-8-FR FER I A & [5-(3"-hydroxy-
3"-methylbutyl)-8-hydroxyfuranocoumarin] » 7K & 7
H24H4%-3"- LM (isobyakangelicin hydrate-3"-ethyl
ether) A& &K EE B KERH KM A EE TR
(andafocoumarin) A~J21, AHH5¢ AT IE 70% 2
RE KRB BE IR SR AL 7 B 88 T 42 Med
Y, Fod ) 22 AN 5 %22 FIEAS B R0 R 1 21
b H. MS A NMR EHsUIHeEE, 2000 45 A BR
HIBAZ (imperatorin, 1), IHIZZ A5 (phellopterin,
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3-methylbutoxy) psoralen, 23]. % AL AT HH & £ FF
(oxypeucedanin ethanolate, 25). %l 5% KK A #H &
26 ) . F A A MKOET B &R
(oxyalloimperatorin, 28). HR'ZF4 (adenine, 30).
- LR B 2- X R KRB 4 [2-ethoxy-2-(4-
33] . M B AE MR
(suberosin, 34). JLFFMIEEE (ulopterol, 37). 2,4-
TR IEH R FE (2,4-dihydroxybenzoic acid
methylate, 38). ¥E& MEE (scoparone, 39). ZREM
FEEARNBERE (swietenol, 40) Al 5-F% FF JEHE S
(5-hydroxymethylfurfural, 42). L&Y 1. 3. 6+
7. 10, 13, 14, 16. 21. 24 f126 7}, HRMUEY
BN E BT A 7 B3
1 {55

Bruker AV III 400 BUA% R LIRIGE (X (Bruker
BioSpin AG Facilities, Fillanden, Switzerland);
Finnigan TRACE 2000 GC-MS JFii{¥ (EI-MS,

( byakangelicin ethoxide ,

( pabularinone ,

( alloisoimperatorin ,

hydroxyl-phenyl)-ethanol ,



* 2608 °

¢ $ % Chinese Traditional and Herbal Drugs 5 47 3% % 153 2016 £ 8 A

Thermo Finnigan, San Jose, CA, £[E); MDS SCIEX
APl QSTAR i 1% {¢ (ESI-TOF-MS, Applied
Biosystems/MDS Sciex., Foster City, CA, [E);
LC 3000 il £ B4 i 30 AH 43 (SP-HPLC) X &
gt Clbni s ERHARARD, BE P3050 —
JLIR, CXTH-3000 i TAESG; F R BAH i (2.6
emX 46 cm, JEHICFEINAERMEARARD; MM
R (200~300 H, #HSlEEEAT) 75D,
Sephadex LH-20 & Pharmacia A )77 f; MCI-gel
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SR A HE ) L K SR
2 RERSSE
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BEHR L BE2EELY) 51.4 g 1E T EEAEEUY) 209.67 g.

HUEE IR . BE2EHUY) (514 ¢) SRERH1 1R
BHWRAEHN G, BARRNTEEERA AR, 2 Dk-
BEIE CGlE (10 0 1—1 0 1) BEESENL, 153 10 N
4% (Fr.1~10). Fr.1 (3 g) ZRERAR i, k-
PR (10 © 1) RGN, BRE1 (1.1, 2
(1.8g). 3 (5mg). Fr.2 (6.4 g) LKL,
W OLE-BERR 2l (200 1—5 0 1) BREVEm, W&
Sephadex LH-20 &EfAE 44 ( =& Fhe-HEE 1 2 1),
BEMLEY 4 (25mg). 5 (1.5¢). 6 (1.1g). Fr.3
(4 @ ZRERAEONE, =& FKE-FE (20 01 3%
B, 193] 6 AN Fr. 3-1~3-6. Hidt Fr. 3-2 (1g)
22l %% HPLC, ZJ-7K (30 700 ¥, B2E
17 (500 mg, (=33 min). 8 (7 mg, rR=37 min).
9 (13mg, ®/R=44min). 10 (3 mg, fR=55min),
Fr. 3-3 (350 mg) 1KIkX%: Sephadex LH-20 %t/ it
I (ZE - HEE 30 0 D) A, BEkE 1

(5mg). 12 (4mg). 13 (6 mg). Fr. 3-4 (500 mg)
2 MCI F: i (FEE-/K 40 & 60) B2, Sephadex
LH-20 &bt il (=S - HEE 1 0 DE 4ifk,
B A 14(7 mg)15(3 mg) . Fr. 3-5 2 Sephadex
LH-20 BERAE (=& e-HEE 10 D @i, 5310
A 16 (4mg). Fr. 4 (1 g) Sl AE, =&
HGE-BE IR CBR (30 & DB, 152654 17(3 mg)
18 (5mg). 19 (15mg). 20 (98 mg). 21 (5 mg).
22 (8 mg). Fr.5 (600 mg) kiK% Sephadex LH-20
e RER CRCRE-IAER 50 1) A, 55014k
A 23 (45 mg). 24 (3 mg). 25(3 mg). 26 (6 mg).
Fr.6 (1.2 g) KGN, =& Hk-FEE (50 :
131 1) BREBM, 1892]3 Mgy, Fr.6-1~6-3.
Fr. 6-2 (300 mg) % Sephadex LH-20 JtAE: 01 [z
gaitk, BEEY 27 (5 mg). 28 (5 mg). 29
(5mg). Fr.6-3 (200 mg) £:H|4 HPLC, ZJE-/K
(24 : 76) Hilt, 15259 30 (5 mg, tr=6 min).
31 (500 mg, /=15 min), 32 (3 mg, /R=22 min),
33 (15mg, (k=25 min). Fr. 7 (300 mg) #KIx&HE
JEeAE €1k K Sephadex LH-20 #fift, #53{LEY) 34
(4mg). 35 (3mg). 36 (5mg), Fr.8 (100 mg)
2% HPLC, &JfE-/K (221 78) Welit, B2EMLE
%137 (3 mg, tx=50 min). 38 (25 mg, fr=66 min).
39 (5mg, =100 min). Fr.9 (150 mg) &L
i, =& Ph-FE (70D W, Btk Ew
40 (8 mg). 41 (5mg). 42 (8 mg),
3 Hm%E

&Y 3. Ltkhd (BSER 4BE); mp 275~
278 ‘C; EI-MS m/z: 202 [M]*. 'H-NMR (400 MHz,
DMSO-ds) d: 11.31 (1H, s, 5-OH), 8.26 (1H, d, J=9.8
Hz, H-4), 7.91 (1H, d, J = 2.3 Hz, H-2'), 7.20 (1H, d,
J =23 Hz, H-3"), 7.16 (1H, s, H-8), 6.27 (1H, d, J =
9.8 Hz, H-3). NMR ##i 5 scmkfiiE — £, itk
Kt &Y 3 NEFE

B 5: B EAHPIRY) ;s EI-MS m/z: 260 [M]"
'"H-NMR (400 MHz, CDCls) 6: 5.89 (1H, ddd, J =
17.0, 10.1, 5.4 Hz, H-2), 5.58~5.54 (1H, m, H-10),
5.48 (1H, d, J = 8.2 Hz, H-9), 5.41 (1H, d, J = 17.1
Hz, H-1b), 5.20 (1H, d, J = 10.1 Hz, H-1a), 5.15 (1H,
d, J=18.2 Hz, H-8), 4.89 (1H, d, J = 5.4 Hz, H-3), 2.05
(2H, q, J = 7.4 Hz, H-11a, 11b), 1.30~1.39 (2H, m,
H-12a, 12b), 1.20~1.30 (8H, m, H-13~16), 0.84
(3H, t, J = 6.8 Hz, H-17); *C-NMR (100 MHz,
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CDCl3) 6: 1359 (C-2), 134.2 (C-10), 127.8 (C-9),
117.2 (C-1), 79.8 (C-4), 78.4 (C-7), 70.2 (C-5), 68.7
(C-6), 63.2 (C-3), 58.4 (C-8), 31.8 (C-15), 29.3
(C-12), 29.2 (C-13), 29.1 (C-14), 27.7 (C-11), 22.6
(C-16), 14.1 (C-17). NMR %l 5 scik e — "),
H S B WA 5 VB B

&Y 11 REEMRY); ESI-MS m/z: 577.6
[M+H]". '"H-NMR (400 MHz, CDCl;) 6: 8.12 (1H, d,
J=9.8 Hz, H-4), 7.64 (1H, d, J = 2.3 Hz, H-2'), 7.00
(1H, d, J = 2.3 Hz, H-3'), 6.28 (1H, d, J = 9.8 Hz,
H-3), 5.92 (1H, ddd, J = 17.0, 10.2, 5.3 Hz, H-2""),
5.46 (1H, dd, J = 10.5, 8.1 Hz, H-10""), 5.44 (1H, d,
J=17.0 Hz, H-1""b), 5.41 (1H, dd, J = 7.1, 10.5 Hz,
H-9""), 5.23 (1H, d, J = 10.1 Hz, H-1""a), 5.15 (1H, d,
J =17.1 Hz, H-8""), 491 (1H, d, J = 5.3 Hz, H-3""),
4.59 (1H, dd, J = 10.3, 3.0 Hz, H-1"b), 4.26 (1H, dd,
J=10.3, 8.3 Hz, H-1"a), 4.18 (3H, s, 5-OCH3), 3.97
(1H, dd, J = 8.3, 3.0 Hz, H-2"), 2.06 (2H, m, H-11""),
1.38 (3H, s, 3"-CH3), 1.36 (2H, m, H-12"), 1.31 (3H,
s, 3"-CH3), 1.25~1.27 (8H, m, H-13""~16""), 0.87
(3H, t, J = 6.8 Hz, H-17"); '3C-NMR (100 MHz,
CDCl3) d: 160.5 (C-2), 150.5 (C-7), 145.4 (C-2'),
144.8 (C-5), 144.1 (C-8a), 139.6 (C-4), 136.1 (C-2""),
132.3 (C-10""), 128.0 (C-9"), 127.4 (C-8), 117.3
(C-1""), 114.9 (C-6), 113.0 (C-3), 107.8 (C-4a), 105.3
(C-3"), 80.6 (C-7"), 78.7 (C-3"), 78.1 (C-4""), 76.1
(C-2"), 75.7 (C-1"), 70.7 (C-5""), 68.7 (C-6""), 63.6
(C-3""), 61.0 (5-OCH3), 59.1 (C-8""), 31.9 (C-15"),
29.4 (C-13"), 29.3 (C-12'), 29.1 (C-14"), 28.1
(C-11"), 23.2 (3"-CH3), 22.8 (C-16""), 22.3 (3"-CH3),
14.2 (C-17""). HMBC i&H, H-8" (du 5.15) 5 C-3”
(6c 78.7) MK, TG b dint T — i i
C-8" LRI E5HEER C-3" LHRIEB /KYEA T
Be NMR s 5 SClikifoE — 5, mkS e s
Y11 N EH A AR A

&9 12: FHER R CFEE); mp 120~123 C;
ESI-MS m/z: 230.2 [M+H]". 'H-NMR (400 MHz,
CDCl3) d: 7.50 (1H, s, N-H), 4.63 (1H, brs, H-15a),
4.89 (1H, brs, H-15b), 5.45 (1H, s, H-9), 2.63 (1H, dd,
J = 3.8, 16.4 Hz, Hb-6), 2.46 (1H, d, J = 13.4 Hz,
H-6a), 2.36 (1H, m, H-3), 2.34 (1H, m, H-1), 2.04
(1H, m, H-1), 1.64 (2H, m, H-2), 1.61 (1H, m, H-3),
1.58 (1H, m, H-5), 1.87 (3H, s, H-13), 0.91 (3H, s,

H-14); *C-NMR (100 MHz, CDCl;) §: 173.3 (C-12),
148.8 (C-4), 141.8 (C-8), 135.4 (C-7), 124.9 (C-11),
120.9 (C-9), 107.2 (C-15), 49.2 (C-5), 39.5 (C-1), 38.2
(C-10), 36.4 (C-3), 23.3 (C-6), 22.5 (C-2), 18.7
(C-14), 8.3 (C-13). NMR %t 5 ki —z17,
H S B A 12 AR W B

& 13: LA (& mp 118 C;
ESI-MS m/z: 329.3 [M+H]". 'H-NMR (400 MHz,
CDCl3) 0: 7.63 (1H, d, J = 9.5 Hz, H-4), 7.27 (1H, d,
J = 8.3 Hz, H-5), 6.74 (1H, d, J = 8.3 Hz, H-6), 6.21
(1H, d, J = 9.5 Hz, H-3), 5.97 (1H, m, H-3"), 5.12
(1H, dd, J = 9.4, 7.9 Hz, H-2), 3.38 (2H, m, H-1"),
1.89 (3H, dd, J = 7.3, 1.5 Hz, H-4"), 1.67 (3H, brs,
H-5"), 1.64 (3H, s, H-5"), 1.59 (3H, s, H-4'); 3C-NMR
(100 MHz, CDCl3) J: 167.3 (C-1"), 164.2 (C-7), 161.2
(C-2), 151.4 (C-8a), 144.1 (C-4), 137.6 (C-3"), 128.9
(C-2"), 128.8 (C-5), 113.7 (C-4a), 113.1 (C-3), 112.3
(C-8), 106.8 (C-6), 89.4 (C-2"), 82.2 (C-3'), 27.8
(C-1"), 22.5 (C-4"), 21.4 (C-5), 15.6 (C-4"), 20.7
(C-5"). NMR #i#fs 5 il — 3™, dit % e b
EW 13 AR TS AR .

a5 R EAHPIRY); ESI-MS m/z: 261.5
[M+H]". 'H-NMR (400 MHz, CDCl3) ¢: 6.33 (1H,
dd, J = 15.9, 5.6 Hz, H-9), 5.96 (1H, ddd, J = 17.0,
10.2, 5.3 Hz, H-2), 5.77 (1H, d, J = 15.9 Hz, H-8),
5.48 (1H, d, J = 17.0 Hz, Ha-1), 5.26 (1H, d, J = 10.2
Hz, Hb-1), 4.98 (1H, d, J = 5.3 Hz, H-3), 4.19 (1H, dt,
J=5.6,6.4 Hz, H-10), 0.88 (3H, t, J= 6.8 Hz, H-17);
BC-NMR (100 MHz, CDCl3) d: 150.1 (C-9), 136.1
(C-2), 117.1 (C-1), 108.2 (C-8), 80.6 (C-4), 77.7
(C-7), 73.7 (C-6), 72.2 (C-10), 71.1 (C-5), 63.8 (C-3),
37.0 (C-11), 31.9 (C-15), 29.4 (C-13), 29.3 (C-14),
25.3 (C-12), 22.8 (C-16), 14.2 (C-17). NMR ##z 5
SCHkARIE — U, kS E Y 15 4 (8E)-1.,8-
+-LBRk U E-4,6- —4-3,10- .

WwEY 21: AEMKR (BEFRES); mp 84 C;
ESI-MS m/z: 299.1 [M+K]*. 'H-NMR (400 MHz,
CDCls) 6: 7.61 (1H, d, J = 9.4 Hz, H-4), 7.29 (1H, d,
J = 8.6 Hz, H-5), 6.83 (1H, d, J = 8.6 Hz, H-6), 6.24
(1H, d, J=9.4 Hz, H-3), 5.22 (1H, t, J= 7.3 Hz, 2'-H),
3.92 (3H, s, 7-OH3), 3.54 (2H, d, J = 7.3 Hz, H-1'),
1.84 (3H, s, 3'-CH3), 1.67 (3H, s, 3'-CH3); '3C-NMR
(100 MHz, CDCl3) d: 161.5 (C-2), 160.4 (C-7), 153.0
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(C-8a), 143.9 (C-4), 132.8 (C-3"), 126.3 (C-5), 121.3
(C-2"), 118.2 (C-8), 113.2 (C-3), 110.2 (C-4a), 107.5
(C-6), 56.2 (7-OCH3), 25.9 (3'-CH3), 22.1 (C-1'), 18.1
(3'-CH3). NMR %4 5 SCikoE — 202, hitb%e
AW 21 RO B H R

G 22 ik 18 ok R CH - TR £ )5 233~
235 °C; EI-MS m/z: 270 [M]". '"H-NMR (400 MHz,
CDCl3) d: 8.00 (1H, d, J = 9.9 Hz, H-4), 7.69 (1H, d,
J=12.2Hz, H-2'), 6.84 (1H, d, J = 2.2 Hz, H-3'), 6.37
(1H, d, J=9.9 Hz, H-3), 5.99 (1H, s, 8-OH), 5.13 (1H,
t, J = 6.9 Hz, H-2"), 3.69 (2H, d, J = 6.9 Hz, H-1"),
1.84 (3H, s, 3"-CH3), 1.70 (3H, s, 3"-CH3); '*C-NMR
(100 MHz, CDCl3) 6: 160.0 (C-2), 146.4 (C-2), 144.0
(C-7), 141.7 (C-4), 139.7 (C-9), 132.7 (C-3"), 127.7
(C-8), 125.6 (C-6), 123.1 (C-2"), 122.3 (C-5), 113.5
(C-10), 113.5 (C-3), 105.7 (C-3"), 27.9 (C-1"), 25.6
(3"-CH3), 18.1 (3"-CH3). NMR %4 5 SCHk R iE —
I, B A 22 AAIRKET I .

&M 23: Bk R (AEHD; mp 155~158 C;
ESI-MS m/z: 347.3 [M+H]". 'H-NMR (400 MHz,
CDCl3) 0: 7.98 (1H, d, J = 9.8 Hz, H-4), 7.53 (1H, d,
J =23 Hz, H-2'), 6.98 (1H, s, H-8), 6.94 (1H, d, J =
2.3 Hz, H-3"), 6.17 (1H, d, J = 9.8 Hz, H-3), 5.30 (1H,
dd, J = 8.5, 2.6 Hz, H-2"), 4.76 (1H, dd, J = 10.1, 2.6
Hz, H-1"b), 4.55 (1H, dd, J = 10.1, 8.5 Hz, H-1"a),
2.10 (3H, s, COCH3), 1.32 (3H, s, 3"-CH3), 1.29 (3H,
s, 3"-CH3); C-NMR (100 MHz, CDCl3) 6: 170.7
(C=0), 161.3 (C-2), 158.1 (C-7), 152.4 (C-8a), 148.5
(C-5), 145.1 (C-2"), 139.3 (C-4), 113.0 (C-6), 112.6
(C-3), 106.5 (C-4a), 105.0 (C-3"), 94.0 (C-8), 71.2
(C-1"), 77.6 (C-2"), 71.5 (C-3"), 26.7 (3"-CH3), 26.0
(3"-CH3), 21.1 (COCH3). NMR %4 5 SC ik i e —
P, % E A 23 N 5-(2- LA FE-3- R Hk-
3-EET S IE) AR R .

&) 25: AR A s mp 94 °C 5 ESI-MS m/z:
333.4 [M+H]". 'H-NMR (400 MHz, CDCl3) J: 8.24
(1H, d, J = 9.8 Hz, H-4), 7.59 (1H, d, J = 2.0 Hz,
H-2), 7.18 (1H, s, H-8), 7.02 (1H, d, J = 2.0 Hz,
H-3'), 6.29 (1H, d, J = 9.8 Hz, H-3), 4.39 (1H, dd, J =
7.9, 10.0 Hz, H-1"a), 4.59 (1H, dd, J = 3.1, 10.0 Hz,
H-1"b), 3.93 (1H, dd, J = 3.1, 7.9 Hz, H-2"), 3.46 (2H,
q, J = 6.9 Hz, 3"-OCH,CH3), 1.27 (3H, s, 3"-CH3),
1.24 (3H, s, 3"-CH3), 1.18 (3H, t, J= 7.0 Hz, H-2"");

BC-NMR (100 MHz, CDCls) J: 161.2 (C-2), 158.3
(C-7), 152.7 (C-8a), 148.9 (C-5), 145.1 (C-2'), 139.6
(C-4), 114.1 (C-6), 112.8 (C-3), 107.4 (C-4a), 105.1
(C-3), 94.5 (C-8), 76.3 (C-3"), 75.9 (C-2"), 74.4
(C-1"), 56.8 (C-1'"), 21.5 (3"-CH3), 21.5 (C-2""), 16.2
(3"-CHz). NMR % 5 SCifhoE — 217, dit%e
&) 25 NEAFTEH R 20K

A 26: To st i (CHREED; mp 170~190 C;
ESI-MS m/z: 271.5 [M+H]". 'H-NMR (400 MHz,
DMSO-ds) 6: 8.18 (1H, d, J = 9.8 Hz, H-4), 8.04 (1H,
brs, H-2"), 7.08 (1H, brs, H-3"), 6.40 (1H, d, J = 9.8
Hz, H-3), 5.12 (1H, t, J = 6.6 Hz, H-2"), 3.72 (2H, d,
J = 6.6 Hz, H-1"), 3.19 (1H, brs, 5-OH), 1.80 (3H, s,
3"-CH3), 1.63 (3H, s, 3"-CH3); '*C-NMR (100 MHz,
DMSO-ds) J: 160.2 (C-2), 146.9 (C-2'), 145.4 (C-7),
142.0 (C-5, 9), 140.9 (C-4), 131.2 (C-3"), 128.1 (C-6),
124.9 (C-8), 123.2 (C-2"), 113.9 (C-10), 113.6 (C-3),
106.6 (C-3'), 27.4 (3"-CHs), 25.1 (C-1"), 18.0 (3"-CH3).
NMR £# 55CmkdiE — 20, mkS e &9 26
T S ERHTEA 2R

&) 28: HEA RKCHEL; mp 153 C; EI-MS
m/z: 300 [M]". 'H-NMR (400 MHz, CDCl3) 6: 7.78
(1H, d, J = 1.7 Hz, H-2"), 7.65 (1H, d, J = 9.6 Hz,
H-4), 6.68 (1H, d, J = 1.7 Hz, H-3), 6.60 (1H, d, J =
9.6 Hz, H-3), 4.60 (1H, t, J= 7.6 Hz, H-2"), 2.97 (3H,
s, 5-OCH3), 2.72 (2H, t, J = 6.5 Hz, H-1"), 1.53 (3H,
s, 3"-CH3), 1.36 (3H, s, 3"-CH3); "*C-NMR (100
MHz, CDCl3) 6: 165.1 (C-8), 159.0 (C-2), 151.1
(C-8a), 149.5 (C-2'), 147.8 (C-7), 140.2 (C-4), 137.8
(C-3"), 138.7 (C-6), 127.0 (C-4a), 121.0 (C-3), 115.2
(C-2"), 110.1 (C-3"), 76.8 (C-5), 52.9 (5-OCHj3), 40.0
(C-1"),25.9 (3"-CH3), 18.2 (3"-CH3)o NMR #4555 3C
BRAROE — 202, UL e EY) 28 AL I BT
[ E

&4 30: AR CZHE) ;s mp 360 °C; EI-MS
m/z: 135 [M]*. 'H-NMR (400 MHz, DMSO-ds) J:
12.83 (1H, s, -NH), 8.12 (1H, s, H-2), 7.11 (1H, s,
H-8); *C-NMR (100 MHz, DMSO-ds) J: 155.9 (C-6),
152.5 (C-2), 151.7 (C-4), 139.2 (C-8), 117.5 (C-5).
NMR ##iE 5 SCikifoE — 502, fikEw sy 30
RIS

&Y 33: TLEMRY); EI-MS m/z: 182 [M]',
'H-NMR (400 MHz, DMSO-dq) : 7.07 (2H, d, J = 8.5
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Hz, H-5, 7), 6.72 (2H, d, J = 8.5 Hz, H-4, 8), 4.16 (1H,
dd, J = 7.4, 42 Hz, H-2), 3.48 (1H, dd, J = 11.2, 4.2
Hz, H-1b), 3.34 (1H, dd, J = 11.2, 4.2 Hz, H-1a), 3.29
(2H, q, J = 7.0 Hz, H-1"), 1.08 (3H, t, J = 7.0 Hz,
H-2"); 3C-NMR (100 MHz, DMSO-ds) J: 156.8 (C-6),
130.5 (C-3), 127.9 (C-5, 7), 114.9 (C-4, 8), 82.4 (C-2),
66.1 (C-1), 63.3 (C-1"), 15.3 (C-2"). NMR %4 5 ik
I —5Y, RS e &Y 33 2- LA HE-2-4)
FREERIL O

tEY) 34: LtaTr i (Z&HFHE); mp 87 C;
ESI-MS m/z 245.4 [M+H]". 'H-NMR (400 MHz,
CDCls) 6: 7.61 (1H, d, J = 9.4 Hz, H-4), 7.17 (1H, s,
H-5), 6.77 (1H, s, H-8), 6.22 (1H, d, J = 9.4 Hz, H-3),
5.27 (1H, t, J = 7.4 Hz, H-2"), 3.89 (3H, s, 7-OCHs),
3.30 (2H, d, J = 7.4 Hz, H-1"), 1.76 (3H, s, 3'-CH3),
1.70 (3H, s, 3'-CH3); '*C-NMR (100 MHz, CDCls) 6:
161.2 (C-2), 160.8 (C-7), 154.6 (C-8a), 143.8 (C-4),
133.9 (C-3"), 127.7 (C-6), 127.6 (C-5), 121.5 (C-2"),
112.9 (C-3), 112.1 (C-4a), 98.7 (C-8), 56.0 (7-OCH3),
27.9 (C-1"), 25.9 (3'-CH3), 17.9 (3'-CH;). NMR % ¥
5CikiE— 2, HkS e s 34 i

tEY 37: BEMKR (BEER LB8-TNEH); mp
140 °‘C; ESI-MS m/z: 279.2 [M+H]". '"H-NMR (400
MHz, CDCl3) d: 7.62 (1H, d, J = 9.6 Hz, H-4), 7.30
(1H, s, H-5), 6.81 (1H, s, H-8), 6.23 (1H, d, J = 9.6
Hz, H-3), 3.90 (3H, s, 7-OCH3), 3.63 (1H, dd, J =
10.4, 2.0 Hz, H-2'), 3.00 (1H, dd, J = 13.9, 2.0 Hz,
H-1'a), 2.55 (1H, dd, J = 13.9, 10.4 Hz, H-1'b), 1.31
(3H, s, 3-CH3), 1.28 (3H, s, 3-CH3); '*C-NMR (100
MHz, CDCl3) 6: 161.5 (C-7), 160.9 (C-2), 155.0
(C-9), 143.4 (C-4), 129.6 (C-5), 125.0 (C-6), 113.3
(C-3), 112.1 (C-10), 98.9 (C-8), 77.7 (C-2"), 72.9
(C-3"), 56.2 (7-OCH3), 32.5 (C-1"), 26.4 (3'-CHs),
23.7 (3'-CHz). NMR %4 5 ek 4o — £, itk
BEMEY) 37 AL I .

A 38: otk dn (B ; mp 162~165 C;
EI-MS m/z: 168 [M]". 'H-NMR (400 MHz, DMSO-ds)
9: 7.48 (1H, dd, J = 8.1, 2.0 Hz, H-5), 7.46 (1H, s,
H-3), 6.87 (1H, d, J = 8.1 Hz, H-6), 3.83 (3H, s,
7-OCH3); "*C-NMR (100 MHz, DMSO-ds) J: 167.4
(C-7), 151.2 (C-4), 147.3 (C-2), 123.6 (C-6), 121.8
(C-1), 115.1 (C-5), 112.8 (C-3), 55.6 (7-OCH3). NMR

el 5 SCHR IR E — 520, S RS 38 9 2,4-
TR HE S .

&) 39: Ltk f (D, mp 145 C; EI-MS
m/z: 206 [M]". 'H-NMR (400 MHz, CDCl3) 6: 7.62
(1H, d, J= 9.5 Hz, H-4), 6.85 (1H, s, H-5), 6.84 (1H,
s, H-8), 6.29 (1H, d, J = 9.5 Hz, H-3), 3.95 (3H, s,
OCHs), 3.92 (3H, s, OCH3); *C-NMR (100 MHz,
CDCl3) d: 161.5 (C-2), 153.1 (C-7), 100.2 (C-8), 150.2
(C-8a), 146.5 (C-6), 143.4 (C-4), 113.7 (C-3), 111.6
(C-4a), 108.2 (C-5), 56.5 (OCH3). NMR %4 5 Cifik
I —227, ST A 39 IR AT .

A 40: A EE S CABED ;s mp 98 °C; ESI-MS
m/z: 231.0 [M+H—H,0]". 'H-NMR (400 MHz,
CDCl3) 0: 7.57 (1H, d, J = 9.4 Hz, H-4), 7.15 (1H, s,
H-5), 6.72 (1H, s, H-8), 6.20 (1H, d, J = 9.4 Hz, H-3),
2.82 (2H, t,J = 6.7 Hz, H-1'), 1.84 (2H, t, J = 6.7 Hz,
H-2"), 1.36 (6H, s, 3'-CH3); "*C-NMR (100 MHz,
CDCl3) 0: 161.7 (C-2), 157.9 (C-7), 154.2 (C-8a),
143.5 (C-4), 128.4 (C-5), 118.6 (C-6), 113.0 (C-3),
112.3 (C-4a), 104.8 (C-8), 22.1 (C-1"), 32.6 (C-2"),
75.9 (C-3"), 27.0 (3'-CH3). NMR ##5 5 iR HRiE —
P8, IR E LAY 40 SN AR BB P BSEE .

& 42: FEEHCRYY; BI-MS m/z: 126 [M]'.
'H-NMR (400 MHz, DMSO-dg) 6: 9.50 (1H, s, CHO),
7.47 (1H, d, J= 3.4 Hz, H-3), 6.59 (1H, d, J= 3.4 Hz,
H-4), 450 (2H, s, CH,OH); “C-NMR (100 MHz,
DMSO-ds) 6: 178.0 (CHO), 162.2 (C-5), 151.8 (C-2),
124.5 (C-3), 109.9 (C-4), 56.0 (CH,OH). NMR %4
HChkioE— 802, ik ay 42 5 5s-RH
FERRIE
4 g

CrpE 2580y 2015 SRR E TEIT MY A I
HFAE YA A IE Angelica dahurica (Fisch. ex
Hoffm.) Benth. et Hook. f. B #t F IE Angeliea
dahurica (Fisch. ex Hoffm.) Benth. et Hook. f. var.
formosana (Boiss.) Shan et Yuan 1. T737 ¥t 18 F AR S
PEHUANE], ATESSARTATE. NTAETE. & AR E
1E, YouREEa, REALTy, GFEEEE, wHE. IR
R PEAFT R DX V2 A Y% 22 TR A B A 3032,
BH T R85 B E AR A IS A R, BT B IR AEAR
W= Re AN S AR TR, K B e AU E NN
FRIT R OA SCIRIRIE, BRATEHZR . RERATIHE
IR P I R SR AR 2 R -2 T IR 2 R A B
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AR BRATHER. S AR Sz
ATehEE & BA U RIEARPS, A4EARERT AL
T JOEL s il R T A s i A B Dk R 1O,
X ELAE AT e 2 I T IO a7 &R Al . TR AR
AT RPTS INHE A lE . AR, B4
. 2% (neobyakangelicin) FIEHIEE 2%
JIe 9 24 e LA A B MDY S BRI 2R K
HEACRT IR N HL-60. P388. HELA. A549 Zfih
S0 A0 AR 1R 3 B 38 B AT BR 5 AR A0, SRRk T
B HAHIRISI RN, RS E . BR
BIEHER . ERETIH R . B 52 N 158 0 i 22 il Pl 2
RAW264.7 W20 — 40 A S BA
FRATEHZR . FERAETEHER . KEA AT R B e &
2k BaCl, T K R P MU= ZEM0), SoRelTh
HIE MR KE s . ANV IR R AR HLO6O/HT
S LI 22 2T 24514 LA (e N B R BT 4 A4 i 1
VEH, AHEERIEEE AR, EnHAAEER
PR IR 3 A FASY, 0B i 25 T a3k 2L B B
A A R, R ILAE AT B R AL B K
B B P B P T PR 4, (R S ER AR DA R
B Z I G, I IR R T O 1 e o RN A
TR, $E5 IGF-1. Osterix. Runx-2 1 collagen I
1) mRNA 7K, 358 1 MR R EARIE, fRHEA
BYUE B E N 7 5 BRAT EH 2 ok 4 A
W, RAEH AR 18 AL R RS
Y, BFEEZ A IERAERKE S RTHEDY; )
= W R T AR Ay 7 AN UL E R =), B
A ATEREE R E RN, AR REBAR, )
SR &R E, el AR RErE, R
AP AT RE R RN R 7o BRETEHZR . e RRATHHZR
MRKAEN AT R R B e R EE Ry, BSHAER
RNETERR RS . BT B TR RS,
H2 R0 o S At i 1 e B T SRl
SE
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