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[ Abstract ]

Objective: To study the chemical constituents of n-butanol soluble parts of 70% ethanol aqueous extract of

the roots of Angelica dahurica cv. Hangbaizhi. Methods: The compounds were separated and purified by repeated column chro-

matography on silica gel and HPLC, and their structures were elucidated by spectroscopic data analyses. Results: Eleven com-

pounds were obtained and identified as oxypeucedanin hydrate(1) ,

hydroxymarmesinin(4) ,
3'S) -3’-hydroxynodakenin (7) ,
lenol (11) ,

sec-0-B-D-glucopyranosyl-byakangelicin (5 ) ,
xanthotoxol-8-0-8-D-glucopyranoside (8 ) ,

heraclenol (2) , (2'S, 3'R)-3'-
tert-0-B-D-glucopyranosyl-byakangelicin (6 ) , (2'R,

( = )-marmesinin(3)

adenosine (9), byakangelicin (10), and pabu-

respectively. Conclusion: The principal chemical constituents are free-coumarins and glucosides in the n-butanol

soluble parts of 70% ethanol aqueous extract of the roots of A. dahurica cv. Hangbaizhi.
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L AMEE Y, WRIEHI R Bk (MS) Fi
RGP % (NMR) B4fs 73 501l 4 78 S 7K & S8 AR T 3R
(oxypeucedanin hydrate, 1) . i 15 J& li% ( heraclenol ,
2). ( =)-EpH [ ( = )-marmesinin, 3], (2'S, 3’
R)J3'-# F B M F [ (2" S, 3" R)-3'-hydroxy-
marmesinin, 4], H-0-5-D-IL WA 45 B 11 240
( sec-0-B-D-glucopyranosyl-byakangelicin, 5 ). #{-O-
B-D- 1 1R 7 285 Bl L 1 24 U5 2 (tert-0-B-D-glucopyrano-
syl-byakangelicin, 6) ., (2'R, 3'S)-3'- 32K 4RI
F [(2'R, 3'S)-3'-hydroxynodakenin, 7] . 7¢I
13 -8 -0-B-D- ik Wi %) 24 #i 1 ( xanthotoxol-8-0-B-D-gluco-
pyranoside, 8) . Jf ¥ (adenosine, 9). H %4 IH &
( byakangelicin, 10) F14&4# Fr4# B ( pabulenol, 11)

1 UFEE5##

L1 %

XT-4A B ks s A (ALt 8 se A A AT IR
A, REH AR IE; MDS SCIEX API QSTAR %I i
4% ( ESI-TOF-MS, Applied Biosystems/MDS Sciex. ,
Foster, USA) fll Finnigan TRACE 2000 %! [Fi /% ( EI-
MS; Thermo Finnigan Inc. , San Jose, USA); Bruker
AV 1T 400 BYAZREILYRIE 7% 1Y ( Bruker BioSpin AG Fa-
cilities, Fillanden, Switzerland ), DY 3 & N N
Fr; LC 3000 i 5 29 i RO AH 3% (HPLC) X R 48
(At pnaE ERECA RA R, F & P3050 —JT#,
CXTH-3000 &3 T /E%G; 3%4: 4~ Phenomenex Prod-
igy ODS (250 mm x21.2 mm, 10 pwm; Phenomenex
Inc. , Torrance, USA)

1.2

GF254 2 @35 RE A 730 0 5 B i e AL )
F Merck 23] ( Germany ) 7= i ; 200 ~ 300 H A {43
FRER (B BT ). OB, HiE, 2R
B, =S W e, ke (ral, JbsteTr ).

BUEE 2581 T 2012 4E 8 J] 2R A WL B2 B
SRR, MBI ER ™, @A HEEZ —
W BB AT Y E N Angelica dahurica cv. Hangbaizhi [
R, FEIEFRAS (HBZ201208 ) 7 i AE b 5t R 2 R AR 24
Wy e 015 A 25 ) [ R R S

2 RES5HEHE

BUALE TR 7.5 kg F 3 5B 70% £
BRI e PR S U, 2 1 IR 2 h, B 2 ~

S KB HEIC T h, FUE, SIFIEW, WE RS
B, TR 1093.5 g, 12 FI & 28 10 /K A o0,
WU 2 FERTRER e . SR TR . TE T HEAHR,
Sy AU ELCA R, R bR Y 124.37 g, &
MR CTRZEIR 51. 4 g, IE T REZEELY) 209. 67 g,

TE T2 U R AL B IR AL 64T 20 B, &
Wik ik & (0%, 30%, 60%, 95% , V/V) & ¥k
i, 133 S ANRsr Fro 1 ~5, Fr.3(33 g) FIRERCHE >
B, AW B-PEE(30:1 > 1) B BER, Hh=
A BE-HBE (5 1) By PE AR 43-FF A1l & HPLC 217
IrESLifl, CNE-/K(28:72) BREVENL, J0 1% 21k
EW 1 (ty =33 min, 15 mg), 2 (t; = 37 min,
12mg). 3(tx =79 min, 9 mg) il 4 (t; =81 min,
5 mg), Fr.4(5.0 g) ZE AT 6O, =5 W bR
(10:1) VEME, 1523 iy Fr.4-1 ~3, Fr.42(2 g)
2% HPLC sy afifh, G-k (15:85) Yelit, 43
MRS S (1, =33 min, 20 mg) M 6 (1, =
35 min, 12 mg), Fr.4-3(150 mg) fl£ HPLC 735
dife, CME-K (17:83) Wlbt, 2013 21L& 9
7(ty =113 min, 8 mg) ., 8(i; =117 min, 11 mg) Fl
9(t; =121 min, 7 mg), Fr.5(12 g) &L A A 15% 57
B, HOk-CROME(10:1 »1:1) pEit, Hh#He
Bi-C TR ST (1:3) e ER 70 5 221 55 HPLC ) B 40
1k, 57K (30:70) BEBE, 43R B4 549 10 (¢, =
56 min, 30 mg) #1 11(¢; =58 min, 8 mg),

3 HHlETE

a1 aasti (), mp 138 C; EI-MS
m/z 304 [M]*;'H-NMR(CDCl,, 400 MHz)§: 8.16
(1H, d, J=9.8 Hz, H4), 7.59(1H, d, J=1.8
Hz, H2'), 7.11(1H, s, H-8), 6.98(1H, d, J=
1.8 Hz, H-3'), 6.24(1H, d, J=9.8 Hz, H3),
4.54 (1H, dd, J =9.7, 2.5 Hz, H,-1"), 4.43
(1H, t, J=9.7 Hz, H-1"), 3.91(1H, brd, J=
7.2 Hz, H2"), 1.36(3H, s, 3"-CH,), 1.31(3H,
s, 3"-CH,) ;" C-NMR ( CDCL,, 100 MHz) §: 161.3
(C2), 158.2(C-7), 152.6(C9), 148.7(C5),
145.4(C2"), 139.3(C4), 114.3(C-6), 113.1(C-
3), 107.4(C-10), 104.9(C-3"), 94.8(C-8), 76.7
(C2"), 74.6(C-1"), 71.8(C-3"), 26.8(3"-CH,),
25.3(3"-CHy) . DA%l 5 3chkaaE i —8, ik
YEEY 1 K AT R
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ka2 AR (LZMLNEE); EI-MS m/z
304 [M]*;'H-NMR(CDCl,, 400 MHz)§: 7.74(1H,
d, J=9.6Hz, H4), 7.69(1H, d, J=2.2 Hz, H-
2"y, 7.35(1H, s, H-5), 6.81(1H, d, J=2.2 Hz,
H-3"), 6.34(1H, d, J=9.6 Hz, H-3), 4.73(1H,
dd, J=10.2, 2.7 Hz, H,-1"), 4.40(1H, dd, J=
10.2, 7.9 Hz, H,-1"), 3.87 (1H, dd, J =7.9,
2.7 Hz, H2"),1.32(3H,s, 3"-CH,), 1.28(3H, s,
3"-CH,) ;" C-NMR ( CDCl,, 100 MHz) §: 160.4 ( C-
2), 148.0 (C-7), 146.9 (C2"), 144.5 (C4),
143.3(C9), 131.7(C-8), 126.2(C-6), 116.5(C-
10), 114.8 (C-3), 113.8 (C-5), 106.9 (C-3"),
76.1(C-2"), 75.7(C-1"), 71.7 (C-3"), 25.2(3"-
CH,), 26.7(3"-CH;), NMR %4l 5 SCHk iz i& /) —
OO M E LAY 2 i SR

a3 AEMKR(LRLNEE); ESI-MS m/z
431 [M +Na]*, 407 [ M-H] ;' H-NMR ( DMSO-d, ,
400 MHz)§: 7.95(1H, d, J=9.5 Hz, H4), 7.48
(1H, s, H5), 6.82(1H, s, H8), 6.22(1H, d,
J=9.5 Hz, H3), 4.85(1H, t, J =8.6 Hz, H-
2"y, 4.41(1H, d, J=7.8 Hz, H-1"), 2.83(2H,
m, H-3'), 1.26 (3H, s, 4'-CH;), 1.23 (3H, s,
4'-CH,) ;" C-NMR ( DMSO-d,, 100 MHz) §: 163.2
(C-7), 160.6 (C2), 155.1(C9), 144.8(C4),
125.7(C-6), 124.0(C-5), 112.3(C-10), 111.4
(C-3), 97.4 (C-1"), 96.9 (C-8), 90.2 (C-=2"),
77.0(C4"), 77.0(C5"), 76.6 (C-3"), 73.6 ( C-
2"y, 70.1(C4"), 61.0(C-6"), 28.9(C-3"), 23.2
(4'-CH;), 21.9(4'-CH,) . NMR %#s 5 SCik e s —
H, WUE A 3 (- ) -ENREE,

a4 Qe RE S (PR, mp 258 C;
ESI-MS m/z 447 [M + Na]";' H-NMR ( DMSO-d,,
400 MHz)6: 8.00(1H, d, J=9.6 Hz, H4), 7.66
(1H, s, H5), 6.96(1H, s, H8), 6.28(1H, d,
J=9.6 Hz, H-3), 5.20-5.27 (2H, m, H-3', 3'-
OH), 4.99 (1H, d, J =3.1 Hz, 4"-OH), 4.89
(IH, br s, 3-OH), 4.86 (1H, br s, 2"-OH),
4.524.55(2H, m, H-1", H2'), 4.31 (1H, br s,
6"-OH), 3.36 (1H, H,-6", H,-6"), 3.15(1H, m,
H-5"), 3.06 (2H, br s, H-3", 4"), 2.88(1H, d,
J=7.2 Hz, H2"), 1.47(6H, s, 2 x4'-CH,) ;" C-
NMR ( DMSO-d,, 100 MHz)§: 162.4 (C-7), 160. 4

- 632 -

(C2), 156.1(C9), 144.9(C4), 128.6(C-6),
125.7(C-5), 112.9(C-10), 111.8(C-3), 97.7(C-
1"y, 97.3(C-8), 91.9(C=2"), 77.5(C3"), 76.9
(C-3"y, 76.7 (C-5"), 73.5(C-2"), 70.1(C4"),
69.8(C4"), 60.8(C-6"), 24.6(4'-CH,), 22.8(4'-
CH;), NMR ¥4 5 scikgis — 507, sz bd
Y4 R(2'S, 3'R)-3- I,

tEY S AEBEIR(ZFE-7K); ESI-MS m/z
497 [M + H]*;' H-NMR ( DMSO-d,, 400 MHz) §:
8.18(1H, d, J=9.8 Hz, H4), 8. 10(1H, d, J=
2.3 Hz, H2'), 7.34(1H, d, J=2.3 Hz, H3"),
6.34(1H, d, J =9.8 Hz, H3), 5.254.93(3H,
br s, 2”-OH, 3”-OH, 4"-OH), 4.50 ~ 4.43 (4H,
m, H-1”, H-1", H 1", 3"-OH), 4.18(3H, s, 5-
OCH,), 4.12(1H, br s, 6”-OH), 3.73 (1H, t,
J=4.9 Hz, H2"), 3.40 (2H, T &%, H-6"),
3.19-3.08 (3H, m, H-3", 47, 5"), 3.01(1H, t,
J=8.3 Hz, H2”), 1.26(3H, s, 3"-CH,), 1.24
(3H, s, 3"-CH,) ;" C-NMR (DMSO-d,, 100 MHz)§:
159.9(C-2), 149.1(C-7), 146.6(C-2"), 144.3(C-
5), 143.1 (C9), 139.8 (C4), 126.6 (C-8),
114.8(C-6), 112.8 (C-3), 107.1(C-10), 105.9
(C3"), 105.2(C-1"), 86.0(C2"), 76.8(C-5"),
76.6(C-3"), 74.4(C-1"), 74.2(C2"), 71.4(C-
3"y, 70.0 (C4"), 61.0 (C-6"), 61.0(5-0CH,),
26.6(3"-CH,), 25.3(3"-CH;) ., NMR %i#iE 55 SChk i
B8, WEEAS Y S N -0-B-D-NH IR 3 2 b
eSS EE

G 6. HEREK(HE); ESI-MS m/z 519
[M+Na]*;'H-NMR ( DMSO-d,, 400 MHz)§: 8.16
(1H, d, J=9.6 Hz, H4), 8.10(1H, d, J=2.2
Hz, H2'), 7.35(1H, d, J=2.2 Hz, H-3"), 6.35
(1H, d, J =9.6 Hz, H3), 4.86 (2H, brs, 3"-
OH, 4”-OH), 4.70 (1H, d, J =7.8 Hz, H-1"),
4.66 (1H, dd, J =10.9, 2.8 Hz, H-1"), 4.56
(1H, d, J=3.4 Hz, 2”-OH), 4.37(1H, d, J =
10.9, 6.2 Hz, H,-1"), 4.36 (1H, s, 6”-OH),
4.34 (1H, s, 2"-OH), 4.17 (3H, s, 5-OCH,),
3.94(1H, dd, J=6.2, 2.8 Hz, H-2"), 3.69(1H,
dd, J=11.5, 2.7 Hz, H,-6"), 3.44(1H, m, H,-
6"), 3.25 ~3.07 (3H, m, H3", 4", 5"), 3.01
(1H, m, H=2"), 1.23 (3H, s, 3"-CH,), 1.11
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(3H, 3”-CH,);" C-NMR ( DMSO-d,, 100 MHz) §:
159.8(C-2), 149.7(C-7), 146.4(C-=2"), 144.3(C-
5), 143.2 (C9), 139.9 (C4), 126.3 (C8),
114.6 (C-6), 112.7(C-3), 107.1(C-10), 105.9
(C-3"), 102.0(C-1"), 82.9(C-3"), 76.9(C-1"),
76.7(C-2"), 75.3(C-3"), 75.6(C-5"), 73.9 (C-
2"), 70.2(C4"), 61.6 (C-6"), 60.7(5-0CH,),
27.4(3"-CH,), 25.5(3"-CH;) ., NMR %45 SCHk IR
M2, MO E A 6 9 BL-0-B-D-tk I 7 %45 b
EHYHER.

e T: AR (LFE-/K); ESI-MS m/z
425 [M + H]*;' H-NMR (400 MHz, DMSO-d, ) §:
8.03(1H, d, J=9.5 Hz, H4), 7.69(1H, s, H-
5), 6.93(1H, s, H8), 6.27(1H, d, J=9.5 Hz,
H-3), 5.25(1H, d, J=6.6 Hz, H3"), 5.24(1H,
s, 3'-OH), 5.01 (1H, s, 2"-OH), 4.93 (1H, s,
3"-0H), 4.88(1H, s, 4"-OH), 4.53(1H, d, J=
6.6 Hz, H2"), 4.52(1H, d, J=7.7 Hz, H-1"),
3.36(2H, TZ&IE, H6"), 3.16 (1H, s, H-3"),
3.06(1H, m, H4"), 3.05(1H, m, H-5"), 2.88
(1H, m, H2"), 1.47 (6H, s, 2 x4'-CH,) ;" C-
NMR (100 MHz, DMSO-d,)§: 162.2(C-7), 160.3
(C-2), 156.0(C9), 144.8(C4), 128.5(C-6),
125.6(C-5), 112.7(C-10), 111.7(C-3), 97.6(C-
1”), 97.2(C-8), 91.8(C-2"), 77.4(C3"), 76.8
(C-3"y, 76.6 (C-5"), 73.3 (C-2"), 70.0 (C4"),
69.8(C4"), 60.7(C-6"), 24.5(3"-CH,), 22.7(3"-
CH;) . NMR %# 5 scikdfoan —3"", s e s
W7 R(2'R, 3'S)-3-FEIEALHTAT

AW 8: WARY (NEA) 5 ESI-MS m/z 387 [M +
Na]* ;' H-NMR ( DMSO-d,, 400 MHz) §: 8.15 (1H,
d, J=9.6Hz, H4), 8. 11(1H, d, J=2.2 Hz, H-
2y, 7.69 (1H, s, H5), 7.09 (1H, d, J =
2.2 Hz, H-3'), 6.44(1H, d, J=9.6 Hz, H3),
5.62(1H, d, J =7.5 Hz, H-1"), 5.53 (1H, d,
J=5.0 Hz, 4"-OH), 5.15(1H, d, J=3.6 Hz, 3"-
OH), 5.03(1H, brs, 2"-OH), 4.34(1H, t, J=
5.6 Hz, H,-6"), 3.53(1H, dd, J=11.6, 4.9 Hz,
H,-6"), 3.39(2H, THIE, H-3", 5"), 3.21(2H,
br s, H2", 4”);" C-NMR ( DMSO-d,, 100 MHz) §:
160.1(C-2), 148.0(C-2"), 146.3(C-7), 145.4(C-
4), 142.3 (C9), 128.9 (C-8), 126.1 (C-6),

116.5(C-10), 114.4 (C-3), 114.2(C-5), 107.1
(C3"), 102.1(C-1"), 77.7(C-5"), 76.9 (C-3"),
74.1(C2"), 69.8(C4"), 60.7(C-6"), NMR % ##
IR 5, SR A Y 8 AR )-8~
O-B-D-NL e 2 o

EW9: AR (LHE-/K); ESI-MS m/z
200 [M + Na]*;' H-NMR ( DMSO-d,, 400 MHz) §:
8.36 (1H, s, H2), 8.14 (1H, s, H-8), 7.36
(2H, brs, -NH,), 5.88(1H, d, J =6.1 Hz, H-
1'), 5.47(1H, d, J=5.7 Hz, 2'-OH), 5.44(1H,
m, 3'-OH), 5.21 (1H, d, J =3.8 Hz, 4'-OH),
4.64 (1H, q, J =5.5 Hz, H2'), 4.15(1H, d,
J=2.8 Hz, H3"), 3.97(1H, d, J =2.6 Hz, H-
4'y, 3.68 (1H, m, H-5"), 3.56 (1H, m, H,-
5") ;" C-NMR(DMSO-d,, 100 MHz)§: 156.2(C-6),
152.4(C-2), 149.0(C4), 139.9(C-8), 119.3(C-
5), 87.9(C-1"), 73.4(C-2"), 70.6(C-3"), 85.9
(C4"), 61.7 (C-5"), NMR %4l 5 C#Hk i 15 —
U, A 9 MR,

G 10 RE AL S (HEE), mp 118 C;
EI-MS m/z 334 [M]*;'H-NMR(CDCI,, 400 MHz)§:
8.12(1H, d, J=9.8 Hz, H4), 7.63(1H, d, J=
2.3 Hz, H2'), 7.01(1H, d, J=2.3 Hz, H-3"),
6.28 (1H, d, J=9.8 Hz, H-3), 4.60 (1H, dd,
J=10.2, 2.7 Hz, H-1"), 4.26 (1H, dd, J =
10.2, 7.9 Hz, H,-1"), 4.18 (3H, s, 5-OCH,),
3.83(1H, dd, J=7.9, 2.7 Hz, H2"), 1.32(3H,
s, 3"-CH, ), 1.28 (3H, s, 3"-CH,); "“C-NMR
(CDCL,, 100 MHz) §: 160.2 (C2), 150.1(C-7),
145.2(C-2"), 144.8(C-5), 143.9(C9), 139.5(C-
4), 126.8 (C8), 114.5 (C-6), 112.8 (C3),
107.5(C-10), 105.3(C-3"), 76.1(C-2"), 76.0(C-
1"y, 71.5(C-3"), 60.7(5-OCH,), 26.6(3"-CH,),
25.0(3"-CH,) . NMR # 5 3chkRaE — 20, s
FEAE D) 10 21243 % (byakangelicin)

a1 IRE A ERR (HEE); EL-MS m/z
286 [M] " ;'H-NMR(CDCl,, 400 MHz)§: 8.19(1H,
d, J=9.6 Hz, H4), 7.60(1H, brs, H2'), 7.19
(1H, s, H-8), 6.97(1H, brs, H3"), 6.30(1H,
d, J =9.6 Hz, H3), 5.20 (1H, brs, H,4"),
5.06(1H, brs, H,4"), 4.53 (1H, dd, J = 6.8,
3.4 Hz, H2"), 4.46 (1H, dd, J =9.6, 2.0 Hz,
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H,-1"), 4.39(1H, dd, J=9.6, 2.0 Hz, H,-1"),
1.84(3H, s, 3"-CH,) ;" C-NMR(CDCl,, 100 MHz)
5: 161.2(C-2), 158.1(C-7), 152.6(C9), 148.4
(C3"), 145.3(C2"), 143.2(C-5), 139.2(C4),
114.1(C-6), 113.4(C-3), 112.8(C4"), 107.3(C-
10), 104.7(C-3"), 94.7(C-8), 75.6(C-=2"), 74.2
(C-1"), 18.7(3"-CH;) . NMR %#fs 5 SCHik 4l 16 19—
H LAY 11 R TR

4 iTtig

ARIAGERALEY 1, 2, 10 A1 11 8 AT H I
Yt A A LR Ak A B Y
#higt. 11 MEEPH, BRiea® 9 5h, Hik s
BONAIkmE A BRE, HUHRbaY N I,

@y, WATE MBI RGO E T 61 Mt
T b S AR GRS, SAP
RUENTHI 12 SRR ARG ATl AL . BA
RAFHZG A0 Sy e, L 32 A 3 K 9
R ORERATHIER . MBI AN, AR FHN
R EA RAFIAE DTS A O RE
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