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Abstract—From the root of Angelica decursiva-albiflora Yook, which has been

used as a folk medicine for a sedative, analgesic and expectorant, four free coumarins,

¢.g., decursidin(I), decursin(II),

coumarin glycosides,

umbelliferone (111) and nodakenetin(1V),
e.g., nodakenin(Vv) and decuroside I(VI) were isolated. The

and two

cytotoxicity of nodakenin(V) against 1.-1210 leukemia cells was less effective than

cisplatin,

but in the nephrotoxicity against rabbit kidney proximal tubular cell

nodakenin (V) showed remarkably less nephrotoxicant than cisplatin.

Keywords—Angelica decursiva-albiflora « coumarin + pyranocoumarin « furanocou-

marin ¢ decursidin » decursin » umbelliferone » nodakenetin « nodakenin « decuroside I +

cytotoxicity - nephrotoxicity
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=} pyranocoumarinA} ¢) decursinol, decursin S-&
983 2, Okuyama 4198 32 AZH
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ent)® AAs] TLC Ade] ==} 12749
fractiono & gty MeOHal A= silica gel
column chromatography (CHCl;-MeOH=4: 1—
—2 11, step-gradient) & AAgz, TLC 2
st} wpebA 7] fractiono ® vrHlth

Compound I—Et,0a =9} fr. 13} fr. 2% &
e} thA silica gel column chromatography (7~
hexane-EtOAc=8: 1)& AA3 F = spot
9 282 mox o]AL prep HPLC (Nucleosil®
100~7, @20 % 250 mm, #n-hexane- EtQAc-
isopropanol=—=08 : 1 1 1, flow rate: 13ml/min)
2 F4-22d9 compound 12 & ¢ v}H(230 mg).
Rf 0. 66(hexane - EtOAc=1:1), mp 60~5L°,
[al® —70.8°(c 0.55, CHCly); Anal. Caled
for CpHs607: C, 67.59: H, 6.15; Found: C,
67.61: H, 6.45; IR, v8%(cm™) 3078(C=C-H},
2978, 1730(C=0), 1628, 1580(aromatic C=C)
1100~1200; EI-MS(m/z) 426(M™*), 326, 311,
244, 229, 83(base peak); 'H-NMR (300 MHz,
CDCly) 6@ 1.39, 1.47(each 3H, s, 2'-gem-
(CHy)2l. 1.90, 1.93, 2.16, 2.23(each 3H, s,
senecioyl CHax4), 5.27(1H, d, J=6.0Hz,
H-3"), 5.69(2H, m, senecioyl CH), 6.05(1 H,
d, J=6.0Hz, H-4), 6.24QH, d, J=0.6Hz,
H-3), 6.80(1H, s, H-8), 7.39(H, s, H-5),
7.601H, d, J=9,6Hz, H-4); BC-NME(75
MHz, CDCl;) d: Table 1 32,

Compound II—Et,0d ~9] fr. 33} fr. 45
ahele] thA] silica gel column chromatography
(n-hexane - EtOAc=3 : 1——1:1, ste'p-gradi-
ent) 5 A A3t ©Yd spoti-Fe Az, o)A
S EtOHe) A 43 A2 A e +4 prismi 2
A compound IIE Hal3tglvh(eF 50mg). RE
0.52(n~hexane-EtQAc=1:1), mp 110~111°,
[alff+172.9°(c 7. 46, CHCly); Anal. Caled for
CieHaOs: C, 69.50: H, 6. 14; Found: C, 69.67:
H, 6.34; IR, ¥8(em™1) 1731(C=0), 1628, 1564
(aromatic C=C), 1100~1200; EI-MS(m/z)
328(M*), 246, 228, 213(base peak), 199; 'H-
NMR (300 MHz, CDCl;) d: 1.39, 1.41(6H, s,
gem-(CHs),J, 1.91, 2.19(each 3H, d, J=1.7
Hz, senecioyl CHy), 3.20(2H, m, H-4), 5.11
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(1H, t J=9.7Hz H-3), 5.69(1H, m,
6.25(1 H, d, J=9.5Hz, H-3),
6.82(1 H, s, H-8), 7.18(1 H, s, B-5), 7.61(1
H, d, J=9.5Hz, H-4); *C-NMR(75MHz,
CDCly) a: Table I 3=z,

Compound HMI-Et,04 24 fr. 7o) a4
4 n-hexane-EtCAc=3: 144 1:174% =

O
AL &=

senecioyl CHj,

b= A silica gel column chromato-
graphy 2 AA st d& v zAAFEAE
ot MeOHz 43 AZAAS] WAL LA
compound MI(} 60mg)E <Aook RE 0.29
(n-hexane-EtOAc=1 : 1), mp 227~ 228°;
Anal. Caled for CoHOs: C, 66.67: H, 3.70:
Found: C, 66.39: H, 3.73; IR, uifi{em™)
3156(0OH), 1700(C=0), 1604, 1570(aromatic
C=C); EI-MS(m/z) 162(M*), 134, 105, 78,
67, 51; 'H-NMR(300 MHz, CDCl) é: 6.27
(1H, d, J=9.5Hz, H-3), 6.78(1H, dd, J=8. 4,
2.5Hz, H-6), 6.81{1H, 4, J=2.5Hz, H-8),
J39(1H, d, J==8.2Hz, H-5), 7.65(1H, 4, J=
., 5Hz, H-4).
Compound IV—Et, 0l =9 fr. 125 < 1/
100 volumeo 2 5FH&he] wrAlgh vh& 47 A
HEe gt et @2 AAHE MeOHE 43
ARG ¥4 FgAAL compound IV
(70mg)E 4¢rh. R 0.16(#hexane-EtOAc
=1:1), wmp 186.5° [l —18.9°(c 1.25,
CHCL); Anal. Caled for CuHy0,: C, 68.27:
H, 5.70; Found: C, 68.28: H, 5.73; IR, »iZ
(cm™) 3479(0H), 1705(C=0), 1627, 1570
(aromatic C=C); EI-MS(m/z) 246(M™), 228,
213, 187 (base peak); 'H-NMR (300MHz, CDCly)
81 1.24, 1.37(6H, s, gem-(CHz),), 4.74(1H,
t, J=0Hz, H~2"), 6.20QH, d, J=9.6Hz, H-
9, 6.74(1H, s, H-8), 7. 22(1H, s, H~-5), 7.57
(1H, d, J=9.6Hz, H-4); ¥C-NMR(75 MHz,
CDCl,) 8 Table
Compound V—MeOHs 29 {r. 2& F&3}
o 9 2AAFEEL MeOHZ AAH 3] com-
pound V(¢ 42)% 4%rh. R 0.5(n-BuOH-
HAc-H,0=4:1:5), mp 217~219°, [alo-+
37.6°(EtOAc-H,0=1: 1); Anal. Caled for

W=~

Ixhe,
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Table 1, ®*C-NMR data of compounds I, II, IV, V and VI(75MHZ, 3

Carbon I* 11>

Ive A v
2 160, 86(C)* 161. 05(CH* 161.43(C)* 160, 79(C)* 160. 41(C)*
3 113.70(CH) 113.37(CH) 112. 32(CH) 111. 69(CH) 111, 16(CH)
4 143. 22(CH) 143.12(CH) 148.67(CH) 145, 01(CH) 144, 63(CH)
5 129, 33(CH) 128, 67(CH) 123.41(CH) 124. 27(CH) 123.84(CH)
6 117. 24(C) 115.99(C) 125. 04(C) 125.82(C) 125. 56(C)
7 156. 26(C) 156. 44(C) 163.16(C) 163.39(C) 163. 05(C)
8 104. 84(C) 104, 79(C) 97.97(C) 97.18(C) 96.71(C)
9 155, 26(C) 154. 06(C) 155. 68(C) 155. 34(C) 154.91(C)
10 113. 29(C) 112.99(C) 112.79(C) 112.59(C) 112.12(C)
2! 77.98(C) 76.86(C) 91, 12(CH) 90. 10(CH) 86, 49(CH)
3 71.23(CH) 69. 21(CH) 29. 50(CH,) 29, 47(CHo) 28, 08{CH,)
4 66. 16(CH) 27.96(CHy) 71.68(C) 77. 25(C) 77.05(C)
Gem.— 22.61(CHas) 23. 19(CHa) 24, 28(CHa) 20.989(CHy) 20. 60(CHsy)
2% CHs 24. 99(CHy) 24, 50(CHy) 26. 12(CHsy) 23. 56(CHg) 23. 36(CHs)
Senecioy! Senecioyl Glucosyl Glucosyl
20.44(CHy) 20. 30(CHy) 97.54(C-1") 96.91(C-1"")
20, 52(CH,) 27.80(CHs) 73.82(C-2'") 73.25(C-2")
27.51(CHy) 115, 62(CH) 77.00{C-3"") 76.78(C~3"")
27.58(CHg) 158. 60(C) 70. 60(C-4"") 70. 13(C-4""3
115, 02(CH) 166. 00(C) 77. 86(C~5"") 75.09(C-5"")
115. 17(CH) 61.45(C~6"") 68. 93(C-6')
159, 22(C)
159, 35(C) 103. 21(C-1""")
164.94(C) 73.35(C~2""")
165.92(C) 76.50(C-3"")

69. 98(C~4""")
76. 50(C-5"")
60. 63(C-6"")

NMR spectra were measured in CDCl;(a) and DMSO-d¢(b).
*FEach carbon character was determined by DEPT spectra.

CyoHaiOy: C, 58.79: H, 5.95; Found: C, 58.92:
H, 5.92; IR, vidi(em™) 3352(0H), 1720(C=
0), 1627, 1570(aromatic C=C); EI-MS(m/z)
408(M*), 246(M-162)*, :228, 213, 187(base
peak), 175, 131; *H~-NMR(270 MHz, DMSO-
de) 8: 1.14, 1.32(each 3H, s, gem-(CHj),),
3.21(2H, m, H-3"), 4.43(1H, d, J=7.6Hz,
anomeric H-1"), 4.91(1H, t, J=8. 6Hz, H-2"),
6.22(1H, d, J=9.6Hz, H-3), 6.82(1H, s,
H-8), 7.48(1H, s, H-5), 7.94(QH, d, J=9.6

Hz, H-4); “C-NMR(75 MHz, DMSO-dy) &
Table T &=,

Compound VI—MeOHd ~9] {r. 62 o}4
silica gel column chromatography(CHCl;-MeOH.
=2:1)% AAs fr. 5% 49z, AL ¥
#& 92 TLC(RP-18, 70% MeOH)=z &3
7 MeOHz A A A 3oy compound VI(°F 20 mg)
2 gk Rf 0.24(BuOH-HAc-H;0=¢ : 1
15), mp 147~149° J[alp +17.5°(c 1.00,
MeOH); Anal. Caled for Cpetl;,0y,02/3H,0: C,
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52.26: H, 6.19; Found: C, 52,44: H, 6.21;
IR, vEBr(cm™1) 3392(0OH), 1719(C=0), 1627,
1567 (aromatic C=C); EI-MS(m/z) 408(M-
gle)*, 246[M-(gle+glc))*, 187, 59(base peak);
"H-NMR (300 MHz, DMSO-d¢) d: 1.12, 1.33
leach 3H, s, gem-(CH,),), 4.22(1H, d, J=
7.5 Hz, anomeric H-1/""), 4.44(1H, 4, J=7.8
4,951 1, dd, J=7.8,
8.7 Hz, H-2"), 6.22(1H, d, J=9.6Hz, H-3),
6.81(1H, s, H-8), 7.48(1H, s, H-3), 7.93
(1H, 4, J=9.6Hz, H-4); “C-NMR(75 MHz,
DMSO-d;) 8: Table 1 F&.
Compound Vo] & &4 2 MZIMIEZ

Hz, anomeric H-1/"),

E2 1.8~2.0kg¥ E7]
g ARSA)A 257
: ;«}s_a}gﬁ =, L-1210
leukemia cell line-o- E] 29 NCIo|A kol
Agsg e,

E7e] DMk Dt MIMZES AXH|Y—
Chung 5 2 Jung®8] ¥¥e] £33l BN E
cervical dislocatione]] &#ted X AFAl 7] g, Al
Eag B EE A AL AEch AsAnt
% wtglsle] DME/Fy,(pH 7.4) mediume] ¥-&
% Dounce homogenizer type B pestlez 7 s}
#Fo] 253 pm mesh filtero] FAA7z 83 pm
mesh filtere] Zolz Asxst AAE DME/
F,, mediume] &7 o}& AFAE magnetic
stirring bar® Ag-8ke] AAZTEcE 2 HF
soybean trypsin inhibitor (0, 025%) <} coll
(0. 125 mg/ml) S ¥ o} 287+ 420 A incubation
3 I insulin(5 pg/ml), transferrin(5 pg/ml)
2 hydrocortisone (53X 102 M)-& A7} DME/
Fi, mediume] ¥-f-A7]0] AAFH wf F3fAlel
A Z3t5 CO, incubatore] A 37°Cz 23F7F W)
F3A .

MTT 240
8 dE—pl e 29 2%

2o} L-1210 leukemia celle Az 96 well
titer plates] 10° cell/wello] H|5 & AHol& I
37°C, 5% CO0,/95 % O, incubatore]] 4] 30&7k
incubationA] 71 g, A& 500, 50 € 5¢M F

agenase

ot sretEtd L ATNEE
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Table II, Cytotoxic effects of_;'1 compound V on L-
1210 leukemia cells’and proximal tubular
cells of rabbit kidney

Cytotoxicity index(%)

Sample Co%cle@ o - :
#M) L-1210 Proximal
leukemia tubular cells

Compound V 5 23.0X2. 43 11. 0:10. 34
(nodakenin) 50 33,244 43 13.5+1.10
500 55,143, 20 21.94+1.73
Cisplatin 5 47.1£2.28 21.1£22.79
50 70.221.33  87.9:4:0.44
500 92.741.10 92.6+0.13

oA FIgeE A zf]-_,_ V}r— &Aoo ubEk
cytotoxicity index(%) & Fatgch. 2 3 Table
mer et
Cytotoxicity index(%)=
74 oﬂ ey :11]- =

(l I:H7"7"’1 ﬁ'ﬁ_ﬁ}c
TS

)X 100

e

I

Compound 1-& IR spectrumof A} 1730(C=0),
1580, 1500 (aromatic C=C) cm™¢} F-f & 3
A8 4 9lglx, mass spectrumo] Al m/z 426
o)A molecular ion peak, m/z 22944 seneci-
oyloxy radicalo] =-#3 fragment ion peaks
#F32% < 9le] pyranocoumarine g HFAL ¢
219l H-NMR spectrumo] A} 8 7.60% 6.23
9] signale 27 doublet(J=9.6 Hz)Z A H-4
9} H-39] olefinic protono 2, & 7.399F 6.809)
singlet signal-e- H-59} H-82 #A&AA £ A
k. = & 6.059 5.279] doublet= J=6.0Hz
& pyranocoumarin H-4’¢} H-3'2A senecioyl
groupe] trans Fej = C-49} C-3'o] #A3t=
o] 988 $A4F F A2, §1.398% 1.479



316

singlet signal2 geminal dimethyl protono 2,
6 1.90, 1.93, 2.16 @ 2.234] A 9] singlet signal
2 senecioylr] & methyl protondl & & 4+ 3

o}, P¥C-NMR spectrume] 6 20. 44, 20.52, 22,61,

24.99, 27.51 ¥ 27,5801 4 67118 methyl signal
& E 7} 9z, BC-'H COSY spectrume] 4]
G4l 6 1.39, 1.47, 1.90, 1.93, 2.16 ¥ 2.23
9 protono] Z7+ 522,61, 24.99, 27.51, 27.58,
20.44 9 20.529] wad] AH5HE AL ¢+
A1 4 pyrone ring®] geminal dimethyl group®t
2719) secuecioylrleofl o8 4709 methyls] & &
A% 4 ATt o4 1«}4 ERCRE RS
8] "ol ¢ compound IL decursidino 2
EFARQEG . 28t C-2'Y gemmal dimethylof]
gk compound 18} BC-TH COSY spectrumg H
7l 'H-NMRS] 6 1.39 2 1.47¢] 22 BC-NMR
o 82261 ¥ 24.99) HAHE =8 Ckuyama
S ¥ 3 senecioylr]9] methyly] vte}
72 84 9] geminal dimethyl 9] sk A=
dleld 2R AA9E ¢ & Ak

Compound II= compound I}
o] worvd,  Mass

molecular ion peak, m/z 213

frare A
3282]

o 4] benzopyzilium

spectrumef| Al m/z

of 71l 3l fragment ion peak-d AT £ 9
o), "H-NMR spectrumol] 4 6 3. 208 multiplet,

8 5.119 triplet(J = 9,7 Hz) signalz C-4'=
methyleneo] @ C-3/wk  estery} A ¥E  linear
pyranccoumaring -2 <24 % £ 9lodrh,  BC-

NMR spectrumel] 4] = C-3/7} downfield shift=]
o] 9lE Ho®E Hol o] o
*] 35 of

A Azt g

senecioyl esters}
AT AE & A3l G4 ¥

T8l wlme] 2ls] compound
1= decursine & A3+ o

Compound II-& IR spectrume] A} 3150(0H),
1700(C=0), 1604, 1570(aromatic C=C) cm™
9 e $40% ega,
< 29 m/z 1629 molecular ion peak, CO
7} 22E m/z 1349 fragment ion peakm &
A 4 9ol A coumaring FFEYLS
AT H-NMR spectrume}] 4] - H-33} H-4¢]
olefinic protond]] Z]Qldt= § 6,273 7.659
doublet (J=9,5Hz) signale® ZAE 4 AR

mass spectrum

oL/L

Kor. J. Pharmacogn.

3, 57.398F 6.788] i doublet(J=8.4Hz)s} 5
6.812] doublet(J=2.5Hz) So= ¥ o H-63
H-8¢] benzylic meta coupling& &z ojA 7
¥e] hydroxylr]7}b X #% coumarin e} Y&
& 4= ik, =283 compound HI(30 mg)S
(Acy,08} AcONag FH4 o] Azt delA 247k
wSAF 2 o) AL W Fo Yz HEdE
7A7A¢ MeOHE AAZ3 HHRFAF (20
mg)e 4R o] FFEL mp 141°EA 7]
s o4 ¥d ZF  umbelliferone
acetatesd ZTHARZ uF §AZEI g
olgel 4 A% D EEH A4 Wzl o4
compound IS umbelliferonec & 573 8} o
Compound IV IR spectrume] 4] 3479(0H),
1705(C=0), 1627, 1570(aromatic C=C) cm™
o 2% F4AE HeE,
B m/z 264¢) molecular ion peak®} m/z 228
(M-H,0)* 2 213[M-(,0-+CH,)]*¢] fragment
jon peak® AT £ 9lglrh. NMR spectrat
27 compound I8} T4 F29] datar} -{AMEE
Aol gz, hat compound o] wlslA H-2f
(4. 74 ppm, t, J=9Hz)e} C-2/(91.12 ppm)<]
chemical shiftzrol 2. xtols} glolA furano
coumarin type}-2 ¢ 4 R, ALY
NMR datart Zelo] AWz d3slgorz
compound IVE nodakenetine 2 548} h.
Compound V¥ IR spectrume] A 3352(0H),
1720(C=0), 1627, 1570(aromatic C=C), 1107,
1076, 1037(glucosidic C-0O), 852(dihydrofuran)
cm™e] 78 E4dE golwtel HEFH<l dihy-

drofuranocoumarin v} B4 g o] ol &

mass spectrum-

&5 ¢ 57, mass
spectrumo] 4 m/z 408¢] molecular ion peak,
hexoser} ®=EE m/z 2469 fragment ion peak
= B 4 9grk. NMR spectrao] A 2
COIHPOUHd ek d-¢ ujxetg e, vhet p-form
2] anomeric proton(4, 43 ppm, d, J=7,6 Hz)#
8 2.8~3.8] 418 complex signale ] FH g
el 9}, ¥C-NMR spectrume] 4 compound
Ve C-4'7F 871.6814] & 76,522 % downfield
shiftelz g AoZ mol C-¢'o] o] ZFs
o] 9&g ¢ 4 QPz, = anomeric carbon

signale] & 97.540 % upfield shift 3tz & A

ELE’LU L0
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tert~hydroxyl groupe] o] Ao} ¢
¢ F Uz, o Febro] chemical shift

glucoses} sl o) 4e B4 Az o
T8 ¥=te] wme] 98 compound VE noda-
kenine 2 EAe¢ )y, Compound Ve L-1210
leukemia cancer cellef] W g FRHA S AEd
A% FY EXoA cisplatiny} gL

i de o

ARl SR &S ngm, B8 T94=%
H Axze) 98 S BE FroA cisplatin
2ok o9 2o AL Byz, B3] 500 M

IFEA L compound Ve cytotoxicity index
b 21.9%E 92.6%9] cisplatine] u]dle] &4
8 SA vehtd G ARl AE o8lE S
T B3R (Table D),

Compound Vix IR spectrume] 4 3392 (OH),
1719(€=0), 1627, 1567 (aromatic C=C), 1080,
1050, 1030(glucosidic C-0) = 830 cmitof A]
28 FadE ehdlo] dihydrofuransl & s}
Z coumarin W FA IS FAHYT F Y=,

Mass spectrumef| 4] © F-Hol gg m/z 408,

k=4

2462 fragment ion peak® 7} #Fs £ g
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