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(V). Bt T 3% 4%/ K (columbianin, VI ), 8-0O-B-D-glucopyranosyl xanthotoxol (VI ), tert-O-B-D-glucopyranosyl-
(R)-heraclenol(VI), % HEWN~VRIERNYARSHE, M IHERAZEDTHE .
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Coumarins of Angelica dahurica var. formosana (1)
JIA Xiao-dong, ZHAO Xing-zeng, FENG Xu, WANG Ming, SUN Hao, DONG Yun-fa
(Jiangsu Institute of Botany, Chinese Academy of Sciences, Nanjing Botanical Garden Mem. Sun Yat-Sen,
Nanjing 210014, China) '
Abstract: Objective To study the coumarins of Angelica dahurica var. formosana. Methods Fresh
roots and rhizomes of A. dahurica var. formosana were extracted with ethanol at room temperature. The
following compounds ( I —VE) were obtained by repeated column chromatography and prepared HPLC.
Their structures were elucidated on the basis of chemical evidence and spectral analyses. Results Five
coumarin glucosides and three coumarins were isolated from A. dahurica var. formosana: alloisoimper-
atorin ( 1), oxypeucedanin ( I ), bergapten ( I ), marmesin 4’'-O-B-D-apiofuranosyl-(1—6)--D-glucopy-
ranoside (N ), B-D-glucosyl-6'-(B-D-apiosyl) columbianetin (V ), columbianin (W), 8-O-8-D-glucopyra-
nosyl xanthotoxol (VI), tert-O-B-D-glucopyranosyl-(R)-heraclenol (VE). Conclusion Compounds N — VI

are isolated from the plants of Angelica L. for the first time, while compounds VI and VE are isolated from

this plant for the first time.

Key words: Angelica dahurica (Fisch. ex Hoffm. ) Benth. et Hook. f. var. formosana (Boiss. ) Shan

et Yuan; coumarins; coumarin glucosides
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ca (Fisch. ex Hoffm.) Benth. et Hook. f. var.
formosana (Boiss. ) Shan et Yuan T4, AE
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RITRELE. BRER.AE. AWM. TH.AHFK
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1.1 X285 . Bruker B8 345 XL (TMS
MR, X4 BPF B A B HE S0 E Y Agilent
1100 LC/MSD SL, Labconco (freeze dry system/
Lyph Lock®4.5) % % T # 4%, JASCO P-1020 fiE
W &1L, BB H(Merck), RP-C;s(YMC;12 nm),
Sephadex LH-20(Amersham Biosciences), {444
BiE M Agilent-1100 BB 6N,

1.2 #YHBHYERT 2004 ERELHEH
R #SE U HETEREEEYRRIRE
FHFE R L E RV B IE Angelica dahurica (Fisch.
ex Hoffm. ) Benth. et Hook. f. ex Franch. et Sav.
cv. hangbaizhi” WA BFER FILHHE b ER¥B
WY R GAEYHRT R L.
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KT .- AEERK(EKZBE),mp 178~
180 C,E#MTTERGERN, K58 F M Amaxt
BB RIERREAHE—B HEREGBERTRE,
% FSY I R0 FH ABE (bergapten)t,

HEYN . BEBEEEH K FET),CisHs0u,
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7K =40 ¢ 60), %4 365.254 nm Lt ¥ B R A%
Y. 'H-NMRiE$#E L& 1, °C-NMRig&$8E W& 2.
GEREAHERERS AR LEECLEY VA
marmesin 4'-O-B-D-apiofuranosyl-(1—6)-8-D-glu-

copyranosidel®,
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KEDN.RECEEEHE (FT)mp
146~148 C,[a]&5=—09.94°(c 0. 155 A @E-K =
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bt R 5 S0 B % B LB VLR tert-O-B-D-glu-

copyranosyl-(R)-heraclenol™?,

%1 H&HWNV~VIF'H-NMR¥ 18 (500 MHz, Pyridine-d;)

Table 1 'H-NMR Spectral data for compounds IV —VE (500 MHz, Pyridine-ds)
B fr v v v v
3 6.22,d,J=09.44 Hz 6.23,d,J=9.44 Hz 6.23,d.J=9.49 Hz 6.39,d,J=9.54 Hz
4 7.58,d,J=9.53 Hz 7.58,d,J=9.53 Hz 7.59.d,J=9.53 Hz 7.71,d,J=9.61 Hz
5 7.09,8 7.18,d,J=8.27 Hz 7.18,d,J=8.27 Hz 7.25,8
6 6.70,d,J=8.28 Hz 6.71,d,J=8.28 Hz
8 6.72,8
2 4.91,dd,J=8.10,9. 45 Hz 4.97,dd,J=38. 60,9. 70 Hz 4.97,dd,/=8.72,9.58 Hz 7.86,d,J=2.19 Hz
3 3.51,dd,J=8.09,16. 15 Hz 3.60,dd,J=8.54,16. 06 Hz 3.59,dd,J=8.61,16.25 Hz 6.79,d,J=2.20 Hz
3 3.16,dd,J=9.40,16.14 Hz 3.25,dd,J=9.80,16. 14 Hz 3.25,dd,J=9.71,16.25 Hz
5’ 1.52,8 1.56,s 1.51,8
[ 1.49,s 1.49,s 1.51,s
G-1 5.05,d,J=7.81 Hz 5.06,d,J=7.81 Hz 5.11,d,J=7.78 Hz 6.54,d,J=7.37Hz
A-] 5.67,d,J=2.16 Hz 5.65,d,J=2.16 Hz
*2 HAEHN~VIHPC-NMRH E (pyridine-d;, 500 MHz)
Table 2 "C-NMR Spectral data for compounds IV — VI (Pyridine-ds, 500 MHz)
B v v W " B4 v v " w
#x 2 161.16 160. 80 160. 70 160. 55 b 3 G-1 97.53 99. 03 99. 04 103. 46
3 112. 06 112. 21 112. 20 114. 87 G-2 75. 41 75. 06 75.21 75. 47
4 144. 29 144. 39 144. 39 144. 77 G-3 77.91 78.11 78.79 78. 60
5 124.18 129.12 129.17 113. 46 G-4 71.84 71.72 71.69 71.27
6 125. 85 106. 72 106.73 126.73 G-5 77.88 77.83 78. 24 78. 56
7 163.94 164. 45 164. 43 146. 69 G-6 68. 78 68.74 62. 75 62. 39
8 98.92 114. 61 114. 88 139. 60 Apiose A-1 111.10 111.07
9 156. 10 151. 89 151. 86 143. 77 A-2 76.78 76.78
10 112. 90 113. 34 113.57 118.08 A-3 80. 43 80. 41
2 90. 96 91. 26 91.15 147. 41 A-4 75.07 75. 20
3 29.90 27.93 29. 90 107.02 A-5 65.71 65. 71
-4 78.75 78.77 78.77
5' 23.73 23.29 24.17
6’ 22.00 22. 83 22.52
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Table 3
(500 MHz, Pyridine-d;)

L & ¥ VERI'H-NMR . *C-NMR,COSY .HSQC B HMBC ¥(8& (500 MHz,Pyridine-d;)
'H-NMR, “C-NMR, COSY, HSQC, and HMBC Spectral data for compound V&

B H C Ccosy HSQC HMBC

Fx 2 160. 49

3 6. 38 (1H.d,J=9.56 Hz) 114. 86 H-4 C-3 C-2,10

4 7.76 (1H,d,J=9. 56 Hz) 144. 83 H-3 C-4 C-2,5,8,9,10

5 7.33 (1H,s) 113.59 C-5 C-4,6,7,8,9,10,2',3

6 126.52

7 147. 90

8 132. 80

9 143.79

10 117. 05

2 7.80 (1H,d,J=2.10 Hz) 147. 38 H-3' c-2' C-6,7,3

3 6.82 (1H,d,J=2.11 Hz) 107. 20 H-2' c-3 C-6,7,2'

1" 5.09 (1H,dd,J=2. 62,9. 99 Hz) 76.16 H-2",1," c1”

1v" 4.84 (1H,dd,J=7. 63,9. 92 Hz) H-2",1." c-1” c-8,2"

2" 4.65 (1H,dd,J=2.45,7. 50 Hz) 76. 00 H-1.",1," c-2” c-1",3"

3" 79. 31

4" 1.66 (3H,s) 24.17 C-4" c-17,2",3"

5" 1. 64 (3H,s) 22.48 C-5" c-1",2",3"
"1 5.20 (1H.d,J=7.75 Hz) 98. 28 G-2 G-1 C-3",g-3

2 3.97 (1H,m) 75.49 G-1,3 G-2 G-g-1,g-3

3 4.21 (1H,m) 78.75 G-2,4 G-3 G-g-4

4 4.20 (1H,m) 71.711 G-3,5 G-4 G-g-3.g-5

5 3.91 (1H.m) 78.31 G-4,6n G-5 G-g-4,g-6

6s 4.46 (1H,dd,J=2.19,11.55 Hz) 62. 81 G-5,6b G-6

6b 4.31 (1H,dd,J=5.16,11. 51 Hz) G-5,64 G-6 C-g-5

B1 AAYMHEETRAXXR

Fig. 1 Key HMBC correlation of compound VI
3 itig
3.1 HEYN K Kitajima 55 RMRTE R B E
RAEY Y B Glehnia littoralish 5y BB E] HER
ARFHER/AKBE, KRS 2 KREAKLSWH
BRETENHE.
3.2 B8PVAVMIERMNAEFAENARE
SR FETAEFEELRNALR.
3.3 BERANEFLRFRES S ALY,
DEAREE L HEEHE 61 FRE(G-AN
BEH . MU EE I A B B AR TR A
BREMG-ANEH , AHAEAETNRES.
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