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Chemical Components of Angelica keiskei Koipzumi (V)¥
Components of the Fruits, and Comparison of Coumarins and Chalcones
in the Fruits, Roots and the Leaves
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The following coumarins were isolated from the fruits of Angelica keiskei KolDzuMl. Nine
furocoumarins: xanthotoxin (2), bergapten (3), imperatorin (4), isogosferol (5), isoimperatorin
(6), (—)-oxypeucedanin (7), (—)-oxypeucedanin hydrate (8), (—)-fert-O-methyloxypeucedanin
hydrate (9), (—)-sec-O-acetyloxypeucedanin hydrate (10), four dihydropyranocoumarins: iso-
laserpitin (15), laserpitin (16), selinidin (17), lomatin (18) and two dihydrofurocoumarins:
columbianadin (12), archangelicin (13). Quantitative analyses of coumarins and chalcones in
the fruits, roots and leaves of the plant were also performed by HPLC and the results were
compared.

Keywords——Angelica keiskei; Umbelliferae; coumarin; chalcone; HPLC; quantitative anal-
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v ) PHEMIBR D DR O—IEE LT, ZEH L1317 v &3 Angelica keiskei KOIDZUMI DRD 5D\ THE
L, chETic7z~Y VD psoralen(l), xanthotoxin(2), bergapten(3), angelicin(11l), columbianadin(12),
archangelicin (13), (8S, 9R)-9-angeloyloxy-8, 9-dihydrooroselol (14), 7/ = v#{® xanthoangelol (19), 4-
hydroxyderricin (20) % HE LS U722,

SEET VxR ABEARE LTERIRARD, HENMEMBFEEL L TAIN D132, BARBOomMIAME LTHE
CHEDLS LI REoTER. LT, EEDLRIAEYOBHHHE L OCOEBERAORNICEF L. AT,
ZHECHAEROBROTbR T With o BEDORS, thUe HPLC AW RE, B, EORH D LER
IOBIERDCOVTOERDHERELBMET 5.
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UV: Shimadzu UV-200S spectrometer, IR: Hitachi EPI-G spectrometer, MS: Hitachi M80 spectrometer,
NMR: Varian XL-300, Varian Gemini-200, ORD: JASCO ORD/UV-5, CD: JASCO J-500. #5427 wm=<}
757 4 — : Merck silica gel 60 (70~230mesh), #@E 27 » <+ 275 7 4 — : Merck silica gel 60 GFz5, Merck
plate silica gel 60Fzs (0.25mm), SH#EE 27 =~ + 25 7 4 — : Whatmann Linear-K silica gel 150A PLKSF
(1 mm, concentrating zone), #Hi : UV light(254, 365 nm).

2. {LAMOERE, FE

B (13kg) o= —Fa=F2 (1.32kg) ©OWT, ¥V A¥rrH 5 a2 e~ (hexane-AcOEt %, CHCls-
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19:R1=geranyl,R2=OH
20:RV=3,3-dimethylallyl,R?=0CH;

Fig. 1.
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BHEELL. ZLEHTONTIIARZ P VOFENE X OER L OBEERE X RS L .
xanthotoxin(2); Hexane-AcOEt 2L EAEH. EEFRER. mp 146~147°C. RE 0.15g.
bergapten(3); Hexane-AcOEt 7O, EEHRER. mp 190~191°C. IRE 1.5g.
imperatorin(4); Hexane-AcOEt 7> b5 5. &AshRiE S, mp 96~97°C. INE 25.3¢.
isogosferol (5); Hexane-AcOEt 7> b FEiEf. BHRALIRER. mp 78~79°C. ¥HEAEM. INE 0.12¢.
isoimperatorin(6); Hexana-AcOEt »-5H#E . EA40RER. 107~108°C. IXE 0.79g.
(—)-oxypeucedanin(7); Hexane-AcOEt »» L #E M. EEAESTRES. mp 101~102°C. [a]d =—24.0°(c=0.75,

EtOH). IX& 0.95¢g.

—)-oxypeucedanin hydrate(8); Hexane-AcOEt 72 ‘Ean. EASIIAIGEe. mMp ~ . [a]p =-20.
(=) danin hyd 8); H AcOE AR, EEASHRESR 128~130°C. [a]%® 20. 3°

(c=0.59, EtOH). Iv& 1.2¢g.

(—=)-tert-O-methyloxypeucedanin hydrate(9); Hexane-AcOEt 2 HLE&E . mp 127~129°C. [a]® =-23.1°

(c=0.52, EtOH). Iv& 0.43g.

(—)-sec-O-acetyloxypeucedanin hydrate(10); Hexane-AcOEt 2> bEfE . mp 121~122.5°C. [a]® =—16.7°

(c=0.96, EtOH). Iv& 0.106g.

columbianadin (12); Hexane-AcOEt > L& 5.

0.34¢g.

archangelicin (13); Hexane-AcOEt » b F & &

0.33g.

mp 122~123°C. [a]%® =+312.5° (¢c=0.64, EtOH). &

mp 104~105°C. [a]2® =+109.1° (c=0.44, EtOH). InE:

isolaserpitin(15); CHCls-MeOH » 5FE# &, MmEAREE . mp 157~159°C. [«]® = —113. 0°(c=0. 6, EtOH).

e 25.1g.

laserpitin(16); MEAYEFTEWE. [1? =+63.2°(c=0.7, EtOH). Ix& 20.5g.
selinidin(17); EEEFEWE. [2]D =—17. 4°(c=0. 69, EtOH). & 6.1g.

lomatin(18); Hexane-AcOEt 7 b H&E .

£ 0.05g.

fEEstkiES. mp 178~179°C. [a]¥® = +50.9°(c=0.9, EtOH).
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3.

T NEEHAO HPLC

1) FHORAE
1988FERIT /AL B THIM L7 v 2 ADORE, KHLUKRINGHMES AR UL ALETERRLET v 2 A0k L 0
E CEWEEY) 0% 350mg &#:L, AcOEt 20ml %in%, 1h R L. HEELRTERES MeOH-

AcOEt (6: 4) B¥ 10ml Iz ML, Thelkhgs L.

(2) HPLC %4
i B LC-SA.
A) column: YMC R-ODS-5(4. 6 mm x 250 mm)

mobile phase : MeOH-H,0(4 : 1)
temp.: room temp.

flow rate: 1.2 ml/min.

sample size: 1¢1

detection: 330 nm

B) column: Shimpak CLC-ODS(M) (4. 6 mm x 250 mm)

mobile phase: a) MeOH-H,0(1 : 1),
b) MeOH-H,0(3:2),
¢) MeOH-H;0(4:1)

temp.: 50°C

flow rate: 0.9 ml/min.

sample size: 10 gl

detection: UV at 330 nm

FHIOLD 2 — VT AT, EERSOEERDOWTILSEH: B, mobile phase a (1,4,15,16), mobile
phase b(12,17), mobile phase c (19, 20) <7 - 7-.

1.

RR&EIUVER

®rER

BRERIAY v I O RELERERRL, EREAERS JOCHEBGRE ( ) 3TRrRTERITH 7.

I: y=1.85x100x—1.78x104(r=0.999)
4: y=1.03x1052x—3.34x104(r=0. 998)
12: y=5.48x105x—2.15x10*(r=0.999)
15: y=1.82x105x—1.37x10*(r=0.994)
16: y=1.82x108x—1. 37 x10¢(r=0. 994)
17: y=2.17x108x—3. 51 x 10*(r=0. 999)
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Fig. 2. HPLC Profiles of Fruits, Roots and Leaves of A. keiskei

A Fruits, B: Roots, C: Leaves
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TaBLE I. Recovery Rate (%) of Compounds Added to Each Part
Parts
Compds.
Leaves Roots Fruits
1 99.6 106. 2 110.0
4 — 91.7 101.9
12 — — 102.9
15 95.7 97.7 101.0
16 99.9 100. 6 110. 1
17 98.7 93.9 101.2
19 95.4 92.3 —
20 109.2 104.0 —

TasLE II. Distributions (%) of Compounds in the Fruits, Roots and the
Leaves of A. keiskei

1 4 12 15 16 17 19 20
Fruits 0.011 0. 286 0.012 0.253 0.111 0.139 — —
Roots 0.138 0. 027 — 0.275 0. 039 0. 066 0. 608 0.218
Leaves 0. 007 — — 0.352 0. 083 0. 073 0. 902 0.336

psoralen (1), imperatorin (4), columbianadin (12), isolaserpitin (15), laserpitin (16),
selinidin (17), xanthoangelol (19), 4-hydroxyderricin (20)

15 ) - 16

19: y=1.69x 106x—2. 64 x 104(r =0. 999)
20: y=2.21x108x—1.13 x 104(r =0. 999)
2. RinEIEER
7 v 2 AZEAL 350 mg A LAY OEEREK (19 200 pg/ml) 1ml &z AT RRBSKROMAE L AFEO R IEY
TUWRMEIEREZ RS, #FHRIX TABLE I I/RLIcEB YT, Wb REFLEINETH - 1.
TYRARHMEBITL7~Y v, Az vEOENR, EBEOKEIT Fig.2, TABLE Il iwR3 Lk Ths. R
BIOERIRENI M2 r< 1t 75 A%RLTED, 7<) vD15, Az VEDL, 2005, FhEhhid
DEGETHELELTHAHZ EIHBALE. LhL, 7<) YD1 3 RELENSBCEETIORRL, ETIHZE
AXBEHIRW. —7F, BRI IV vERE S FERT 7<) VERASHEEIRDH T EXNHB L .
¥, 7=V vD1613, BED ACOEt =F AR VYV A XA AT A7 e bR LEEAREERB LT 575,
HPLC DR TIE, TOFENIBICL DREEMADTC EBRHA LK. ¥k, =+ A2 ERHKET S & 16035
ml, 153 THZ LAY L. SO L3162, YY) IFXAIT Az v VER L HHEBREPRIEALER
LT B RRBRLT A, £ T15% AcOEt WL, vV A ¥ viking TELEE, FoZkid HPLC
FRHWTERH L. TOE, KL & I16D4ERK, HMMAEHEIh, 480RHEAIEL16DHAA M 1:3.5 KiE
L, UBERER ORI o, ¥, FUEBERIOOWT TR, 170 BRI cREEO T RBITE L.
Tz Lk, MEOHN Fig. 3 WRT7 Vv VEBI#EFTLICEELDZ LRI VEPNROTONS. FEER7 VL
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BEBOHZT vx L2 <) v THD angelol B\ TTTIRBZEIN T2,

e, SGEIOESBRETIE, HFHMAAS angular o v Fres ) 7<) v obb 15 B HENSBCRE Xk
B, BRAT - FEEBEORDHAREBCE VT, KMEAWIBOI Tl LT, angular Bob Frv 5 s
VY ThHDH12, BRIV UIELRTWE, 0z bk, FEEEELALEELORCHRATHTEROD S &
ERBLTCEY, BAEBERDO LD THREYED T 5.

T, AEEME T, AMEVCEBCEFEIR TS 02 v (19, 20) CEBOWMEIIERE, HEErERS
JOHEEARRD bR, chAbionTiRcEET S,

OB ARRECBD, TUASARECTH AR EE L BARD LIE S — 2 v R RRARE A SO A
SEBOFH 2 TES AT LE T
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