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Studies on Essential Oils of Plants of Angelica Genus in Korea (IV)

—Essential Oils of Angelicae koreanae Radiz—

Hyung-Joon Chi and Hyun Soo Kim
Natural Products Research Institute, Seoul National University, Seoul 110-460, Korea

Abstract—Essential oil of the root of Angelica koreana Max. (Umbelliferac) was
investigated. Essential oil was obtained from the dried roots by steam distillation and

fractionated by column chromatography. Each isolate or fraction was identified by GC,

GC-MS and spectral analysis. Tt was found to contain nine monoterpenes such as

a-pinene(7.0%), camphene, ~pinene, myrcene, a-phellandrene, 4-3-carene, p-cymene,

limonene(2. 8%), terpinolene and also found to contain m-cresol(11.6%),

citronello},

citral b, methylcinnamate, eudesmol and osthol. 2-Hydroxy-5-methylacetophenone and

twelve compounds were tentatively identified.
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Fig. 1. TLC chromatogram of ecssential oil of the
root of Angelica korecna
a: total essential oil
b: isolated compounds -
Plate: silica gel 60F2s
Developer: benzene-EtOAc (19: 1)
Color reagent: anisaldehyde-H,SO; (105°)
Detector: UV lamp(365nm)

Sesquiterpenes:7} &) £ A 8o GC ¥ GC-
MS| 345 9§41
terpenef-2} 24 -& citronellol, citral b
nnamate - 20¢] 7} 2] 9
A1 SgEe

hydroxy-5-methylacetophenone,

£ vz 54 Eul sesqui-
, methylci-
A2 249508 B
benzofurald] %3 (K-1), 2~
sesquiterpene
alcohol (K~3, 4), m-cresol, eudesmol, osthol %-o)
gjc}(Table 1).

£3 K-1: TLCRoIA #4328
spectral datae] ¢}¥}e] benzofurals)
2795,

UV, 252" 218,270nm; IR, v 1810(CO),
1632(C=C), 1610, 1500(aromatic), 1030(C-0)
H-NMR(CDCl;, TMS)é: 1.46, 1.53,
1.59(CH,), 2.45(C-CHy), 4.87(1H, m, vinylic),
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2. GC chromatogram of essential oil of the root of Angelica koreana
Column: OV-101 fused silica capillary column (0.2 mm i.d. Xx25m), Temp.: 75°C(5 min), rate
3°C/min until 25 min, 2°C/min after 25 min, 10°C/min after 45 min until 280°C, Carrier gas
flow rate: helium, z=13.7 cm/sec(linear velocity), Inj. temp.: 280°C, FID temp.: 300°C.
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Fig. 3. Diagram of distillation volume of total
essential oil of the root of Angelica koreana
in elapsed time

6.9~7. 1(aromatic); MS, m/z(%) 162(100),

1470162~CH,], 119(147-CO], 91[(119-CO].

2-Hydroxy-5-methylacetophenone (K-2) :

TLCAA A F3AL =90 UVl 93te 73t

Table I. Some mass spectral characteristics of mono-
terpenes in the root of Angelica koreana

e D
1 a-Pinene 136

2 Camphene 136

3 p-Pinene 136 3(100)

4 Myrcene 136 93(100), 69
5 a-Phellandrene 136 93(100)

6 4-3-Carenc 136

7 p-Cymene 134 119(100)

) Limonene 136 93(100)

10 Terpinolene 136 93(100), 121

2 GC: OV-101(25m) capillary column
b GC-MS instrument: Hewlett-Packard 5985B

GC-MS system, source temp.: 200°C; electron
energy: 70eV, electron multiplier: 2000V
A493& vehish MS % IR spectrums] 4
aromatic ringel] hydroxyls#} carbomethyl>] 7} &
A 8L & 4= glo= NMR spectrumo] 2-hydr-

oxy-5-methylacetophenonee) ) %} € o},

UV, 20" 219,5, 260.5, 325nm; IR, wMefH
3400(0H), 1640, 1510 (aromatic), 1050, 1630(C-
O)em™!; TH-NMR(CDCl;, TMS) 6:2, 35(3H, s,
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Table 11, Constituents of essential oil of the root of Angelica korecna

Distinctive ions®

Nos# Componcnts M* (% of basc peak) Evidence for identification
9 m-Cresol (K-5) 108 108(100) UV, IR, NMR, GC-MS
12 Heliotropine* 150 MS
13 Citronellol 154 GC, MS
14 Anethol* 148 MS
15  Citral b 152 GC, MS
17 2-Hydroxy-5-methyl- 150 135(100) UV, IR, NMR, GC-MS

acetophenone(K-2)*

18  Carvacrol® 150 1235(100), 6 MS

20 Methyleinnamate ‘ 162 91(100), 134 GC, MS

21 Sesquiterpene 204  91(100), 105 MS

22 4-Tert-butylpyrocatechol® 166 151(100) MS

23 a-Bisabolene® 204 93(100) MS

24 Clovene* 204 91(100), 105, 189(70) MS

25  Sesquiterpene 204 93(100) MS

26 a~Santalol* 220 93(100), 109 MS

27 a-Curcumene* 202 119(100), 132 MS

28 Sesquiterpenc alcohol (K-3) 222 93(100), 79, 105 UV, IR, NMR, GC-MS
20 a-Guaienc* 204 105(100) MS

30  Sesquiterpenc 204 93(100) MS

31  Sesquiterpene alcohol 222 69(100) MS

32 Nerolidol* 222 69(100) MS

33 Driminol* 222 108(100) MS

34 K-l 162 162(100) UV, IR, NMR, GC-MS

35  Eudesmol(K-6) 222 59(100), 149 Uv, IR, GC-MS
37  Sesquiterpene alcohol(K-1) 222 UV, IR, NMR, GC-MS
3 p-a-Cumylphenol* 212 197(100) MS
39 Osthol(X-7) 244 UV, IR, NMR, GC-MS
40 a, p~Unsaturated aldehyde 280 MS

a,b): Refe:to Table 1. *Tentatively identified
Root of Angelica koreana (1.8kg)
steam distillation
Oil(lﬁ.Og) Watler layer
silica gel column chromatog.
fr.l 1 fr.‘ I fr.l | fr.l 14 fr.l / fr. ! W fr.l il
(550 mg) (260 mg) (200 mg) (400 mg) (320 mg) (690 mg) (l.2g)
() O] | @ O (h) (B
K-1 K-2 K‘—S 1‘{‘—4 K-5 K-6 K-7
(15 mg) (50mg) (7mg) (32mg) (78mg) (110 mg) (50 mg)

Scheme I, Fractionation and isolation of substances from the root of Amgelica koreana
Eluting solvents: b(s-hexane-EtOAc=10:1), e(benzene), h(benzene-EtOAc=19:1)
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CHy), 2.59(3H,s, CH,CO), 6.8~7.66(3H, aro-
matic H), 12.25(1H,s, OH, D,O exchange disa-
ppeared) ; MS, m/2(%) 150(M*]1(32.6), 135
(M*-CH,] (100), 107, 91, 77, 63.

23 K-3: TLCH A H A& = 9o Ak
2362 sesquiterpene alcohol® 4 #t},

IR, WMeOM 3300, 1020(0H), 1260(-C-0-C-)
'H-NMR (CDCl,, TMS) &: 1.13[(6H,s,
C(CHjy)4l, 1.63(3H, brs, olefinic CHy), 5. 25(1H,
m, olefinic H) ; MS, m/2(%) 236{M*], 220, 204,
287, 278, 209, 69, 43(100).

2H K4 TLCA A & = $r] Ak
2222 4 3. &% patterno] guaiols} frAMgt &4
2 FA349+.

H-NMR(CDCl;, TMS) 4. 1.08,1.18(6H,s,
C(CHy),), 1.24 (6H, s, CHy), 1.67(3H, brs,
olefinic CHy) 4.98(2H, t, terminal methylene),
5.04(1H, m, olefinic); MS, m/2(%) 222[M+],
204, 189, 161, 133, 59(100).

m-Cresol (K-5): TLCAol| A MEM2 u]-
5t cresol B-8-3F W A 7} v} spectral dataz} m-—
cresolol] 2]},

UV, " 222, 274, 281nm; IR, uied 3350,
1150(0OH), 1610, 1590, 1510 (aromatic)em™!; *H-
NMR(CDCl;,, TMS) &: 2.31(3H,s,CH,), 4.98
(1H, brs, OH), 6.67~7.22(4H, m, aromatic);
MS, m/2(%) 108(M*](100), 107(97), 90(M+-
H,013(9.9), 79(23.3), 77, 63, 5l.

Eudesmol (K-6): TLCA| A NG a2z B
Zpgko] 2220)t}, o] AL olv] FHFA ¥
2] 3} eudesmol} spectral dataz} U= g ct. ¥

IR, vty 3380, 1130(0OH), 1650, 895(C=
CH,), 1450, 1380cm™'; MS, m/z(%) 222{M*],
204 (M+-H,03, 189(204-CH;3, 161, 149, 59
[C*+(CH,),0H] (100).

Osthol (K-7): TLCA ol A 73 A9 H 3
Bz mp 8§0~82°Q1 WA A A A o]},
A& olu] 3o A 2§ osthold} spectral data
7t A= e

cm™;

18

UV, M08 213, 250, 258, 322nm; IR, w2l 1730
(C=0), 1610, 1580, 1500(aromatic), 1120, 1090
(C=0)em™!; 'H-NMR (CDCl;, TMS) 6: 1.79
(6H,d,J=13.7Hz, CH=C(CH,),], 3.52(2H,
m, pH-CH,-CH=C<), 3,91(3H,s, OCHj),5.22
(1H, m, pH-CH,-CH=C), 6.21,7. 6§H, d,J=
9. 4Hz, aromatic H), 6.82, 7.28(2H, d, J=8. 6Hz,
aromatic H); MS, m/2(%) 244(M*1(100), 229
[M+-CH3)(68.7), 213[(M*-OCH;31(38.1), 201
(229-COJ(54.8), 189(76.1), 159(189-(OCHz+
H)J(25.2).
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