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ABSTRACT

Phytochemical studies on the chemical constituents of
Artemisia absintium L.

Ko Hae Ju

Advisor: Prof. Woo Eun-Rhan, Ph.D.
Depar tment of Pharmacy.

Graduate School of Chosun University.

Artemisia absinthium L.(Asteraceae), commonly known as wormwood, is a shrubby
plant having hairy and ribbed stem. It is found in Kashmir, up to an altitude of
2100m. Traditionally it is used to treat epilepsy, gastric problems, enlargement
of the spleen, urinary disorders, and for wound healing. Previous studies on
A.absinthium resulted in the isolation of diverse components, including
sesquiterpenes, dimeric guaianolides, flavones, lignans , and volatile oils.[1]
In an ongoing investigation from this plant, the methanol extract of A.
absinthium was investigated. By means of repeated column chromatography using
silica gel, and LiChroprep RP-18, MCl-gel and MPLC, six compounds eupatilin(1),
dammaradieny| acetate(2), glutinol acetate(3), 3 pB-acetoxyoleanan—12-one(4),
taraxasterol(5), quercetin-3,4" -dimethy!(6) were isolated from the aerial parts
of A.absinthium.  The chemical structures of compounds(1-6) were identified
based on 1D and 20 NMR, including ' H-' H COSY, HSQC, HMBC spectroscopic analyses.

- Vi -
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Among these compounds four triterpene were isolated from this plant for the
first time. The triterpene type compounds of A. absinthium L. has not been

reported yet. This treatise reports the isolation and structural
characterization of these compounds.

keywords : Artemisia absinthium L., Asteraceae ., Chemical constituents.

- viii -
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| . INTRODUCT ION

Artemisia spp. is a large, diverse genus of plants with between 200 and 400
species belonging to the daisy family Asteraceae. Common names for various
species in the genus include mugwort, wormwood, and sagebrush. Artemisia spp
comprises hardy herbaceous plants and shrubs, which are known for the powerful
chemical constituents in their essential oils. Artemisia species grow in
temperate climates of both hemispheres, usually in dry or semiarid habitats.
Notable species include A. wulgaris (common mugwort), A. tridentata (big
sagebrush), A. annua (sagewort), A. absinthium (wormwood), A. dracunculus
(tarragon), and A. abrotanum (southernwood). The leaves of many species are
covered with white hairs.[2]

Artemisia absinthium L., commonly known as wormwood. Wormwood is native to
Europe, although it can now be found in many other parts of the world,
especially North America. It is a perennial plant that flowers year after year
growing between 30 to 90cm(12 to 36in) tall and has small, yellowish flower
heads. It is a yellow-flowering, perennial plant distributed throughout various
parts of Europe and siberia and is used for antiparasitic effects and to treat

anorexia and indigestion. Traditionally it is used to treat epilepsy, gastric

{=/Collection @ chosun



problems, enlargement of the spleen, urinary disorders, and for wound healing.
The flowers are prescribed to cure stomach diseases and as a vermifuge. The
plant is reported to have antimicrobial, antioxidant, hepatoprotective,
anthelminitic, and neuroprotective activities.[3].

Previous studies on A. absinthium L. resulted in the isolation of diverse
components. This experiment was conducted to explore the chemical components in
the plant Artemisia absinthium L. Therefore we now report six compounds were
isolated from CHClz2 fraction of A. absinthium L. The chemical structures of

compounds(1-6) were identified based on 10 and 20 NMR, including ‘H-'H COSY,
HSQC, HVMBC spectroscopic analyses.
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II'. MATERIALS AND METHODS

1. Plant material

The aerial parts of Artemisia absinthium L. were collected from the Herbarium
at the College of Pharmacy, Chosun University, Korea, in 2012. A voucher
specimen was deposited in the Herbarium at the College of Pharmacy, Chosun
University (CSU-1040-17).

2. General procedure

2.1. TLC and Column chromatography

TLC and column chromatography were performed on precoated Si Gel F,;, plates
(Merck,art.5715), RP-18F,;, plates (Merck, art.15389) and silica gel 60(40-63
and 63-200 mm, Merck), MCI gel CHP20P (75-150m, Mitsubishi Chemical Co.), as
well as LiChroprep RP-18 (40-63 um, Merck) and MPLC (Grace, USA, Reveleris
flash Chromatography system , Part No. 5148513).

2.2. Equipment

IR © JASCO FT/IR-300E (JASCO Co., Japan)

UV @ JASCO V-550 (JASCO Co., Japan)

"H-NMR : Varian Unity Inova 600MHz, 500MHz (KBS|-Gwangju center)
C-NMR : Varian Unity Inova 150MHz, 125MHz (KBSI-Gwangju center)
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3. Extraction and isolation

3.1. Extraction

The air-dried aerial parts of Artemisia absinthium L. (6.2kg) were extracted
three times with MeOH under reflux and 482g of residue were produced. The MeOH
extract was suspended in water, which was then partitioned sequentially with
equal  volumes of dichloromethane(CHCl2),  ethyl acetate(EtOAc), and
n-butanol (BuOH). Each fraction was evaporated /n vaccuo to yield the residues
of CHeCl2(140.5g), EtO0Ac(44.4g), n-BuOH(98.4g), and water(198.8g) extract.
(Scheme. 1.)

Artemisia absinthium [ . (6.2kg)

100% MeOH,
30T
Reflux 2h = 3 time
MeOH ext.
(4829g) ,
Suspend with Hz20
| Fractionation with CHZCl2
CHZX |2 frac. H20 layer
(140.5g) , .
‘ Fractionation with EtOAc
EtOAc frac. H20 laver
(44 .Ag)

‘ Fractionation with mBulH

A BubH frac. H2O layer
(98 .4g) (198.8g)

Scheme.1. Extraction and fractionation of MeOH extract from

Artemisia absinthium L.
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3.2. Isolation

Isolation procedure from CHCl2 soluble fraction of Artemisia absinthium.

The CH=Cl2 fraction (19.3g) was chromatographed over a silica gel column
chromatography (CC), wusing a gradient solvent system of Hexane Ethyl
acetate(40:1->2:1), and Chloroform Ethyl acetate (10:1->5:1), Chloroform
Methanol (10:1->1:1), the last MeOH, to give thirty-six subfractions.
(scheme.?2.)

| Artenisia absinthiom L. (19.39) |
Silica gel 60
- Hexane © EtOhc (40:1->2:1)
- CHCI3 : Et0hc (10:1-25:1)
- CHCI : MeOH (10:1->1:1), MeOH
N D-4 D-7 D-19 D28 D36
1) Silica gel 60 11 HCI el 1) HPLC
1) Silica gel 60 Hexane : EtOhc MeCH @ Hz0 CHCI = : MelH
Hexelme :IAcetone (80:1), HeOH (100:13, HelH, (40:1-5:1)
A2tk e %) Silica el AD Ohiels 2) Silica gel FD
. Hexane @ Acetone 2) AP-18 CHzClz @ Acetonitrile
2) S"'ca.98| ] (70:1), MeOH WeOH © Hel {11:1==2:1), MedH
e e 3) AP-10 3) RP-18 (311010, MeOH  3) Hel gl
Acetone ¢ Hzl hcetone ¢ HeD MelH : He0
3) AP-18 {(4:1), MelH {4:1-»5:1), MelH {1:3->1:1), HeH,
hcetone ¢ HeD
[4:1), MeOH
Compound 1 (5.4ng)“80mp0und 6 (3.22mg)

Compound 2 (8.65mg)
Compound 3 (6.09mg)

Compound 47(?.39mg)“00m00und 5 (2.93mg)

Scheme.2. Isolation of compound 1-6 from CHeClz frac. of

Artemisia absinthium L.
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3.2.1. Compound 1

The subfraction D19(1.3g) was subjected to a MCl-gel column chromatography
(CC) eluting with a isocratic solvent system of MeOH : H:0 (100:1) to yield six
subfractions(D19-1~D19-6). The subfraction D19-2(98.4mg) was subjected to RP-18
open Column chromatography eluting with a gradient solvent system of MeOH : He0
(3:1->10:1) to produce compound 1 (5.47mg).

3.2.2 Compound 2

The subfraction D4(271.0mg) was subjected to a silica gel column
chromatography (CC) eluting with a gradient solvent system of Hexane : Acetone
(70:1->5:1) to vyield fourteen subfractions(D4-1~D4-14). The subfraction
D4-2(106.76mg) was subjected once more to silica gel column chromatography (CC)
eluting with a gradient solvent system of Hexane : Ethyl acetate(95:1->90:1) to
yield eight subfractions(D4-2-1~D4-2-8). The subfraction 0D4-2-4(64.8mg) was
subjected to RP-18 open column chromatography (CC) eluting with a isocratic

solvent system of Acetone : He0 (4:1) to produce compound 2(8.65mg)

3.2.3 Compound 3

The subfraction D4(271.0mg) was subjected to a silica gel column
chromatography (CC) eluting with a gradient solvent system of Hexane
Acetone(70:1->5:1) to yield fourteen subfractions(D4-1~D4-14). The subfraction
D4-2(106.76mg) was subjected once more to silica gel column chromatography (CC)
eluting with a gradient solvent system of Hexane : Ethyl acetate(95:1->90:1) to
yield eight subfractions(D4-2-1~D4-2-8). The subfraction D4-2-4(64.8mg) was
subjected to RP-18 open column chromatography (CC) eluting with a isocratic

solvent system of Acetone : HeO (4:1) to produce compound 3(6.09mg)

3.2.4 Compound 4

The subfraction D7(410.9mg) was subjected to a silica gel column

chromatography (CC) eluting with a isocratic solvent system of Hexane : Ethyl

_6_
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acetate(80:1) to yield subfractions(D7-1~D7-26). The subfraction D7-21(119.3mg)
was subjected once more to silica gel column chromatography (CC) eluting with a
isocratic solvent system of Hexane : Acetone (70:1)to vyield fourteen
subfractions(D7-21-1~07-21-14). The subfraction 07-21-6(21.78mg) was subjected
to RP-18 open column chromatography (CC) eluting with a isocratic solvent

system of Acetone : He0 (4:1) to produce compound 4(7.39mg)

3.2.5 Compound 5

The subfraction 0D7(410.9mg) was subjected to a silica gel column
chromatography (CC) eluting with a isocratic solvent system of Hexane : Ethyl
acetate(80:1) to yield subfractions(D7-1~D7-26). The subfraction 07-21(119.3mg)
was subjected once more to silica gel column chromatography (CC) eluting with a
isocratic solvent system of Hexane @ Acetone (70:1) to vyield fourteen
subfractions(D7-21-1~D07-21-14). The subfraction 07-21-7(45.28mg) was subjected
to RP-18 open column chromatography (CC) eluting with a gradient solvent system
of Acetone : H0 (4:1->5:1) to produce compound 5(2.93mg)

3.2.6 Compound 6

The subfraction 028(1.7g) was subjected to a MPLC (CC) eluting with a
gradient solvent system of CHCls : MeOH(40:1->5:1) to yield fifteen
subfractions(D28-1~D28-15). The subfraction D28-4(106.9mg) was subjected once
more to silica gel column chromatography (CC) eluting with a gradient solvent
system of CHeClz @ Acetonitrile (11:1->2:1) to yield twenty-three
subfractions(D28-4-1~D28-4-23). The subfraction D28-4-7(20.2mg) was subjected
to MCl-gel column chromatography (CC) eluting with a gradient solvent system of
MeOH @ H0 (1:3->1:1) to produce compound 6(3.22mg)
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11, RESULTS AND DISCUSSIONS

3.1. Structures

The structures of compounds (1-6) were identified based on 1D and 20 NMR,

including *H-'H COSY, HSQC, HMBC spectroscopic analyses.

3.1.1 Compound 1 (Eupatilin)

Yellow amorphous powder
Molecular formula : CigHieO7
ESI-MS : m/z 344 [M]*

MP @ 228-230 C

"H-NMR(500MHz,CDCl3) & :
7.52 (HH, d, J=8.5Hz, H6"'), 7.33 (1H, s, H2"'), 6.98 (1H, d, J=8.5Hz,

H5"'), 6.61 (1H, s, H-3), 6.58(1H, s, H-8), 4.05 (3H, s, OCHs), 3.96(6H, d, J
= 6.5Hz, 0CHs)

"C-NMR(125MHZ, CDCls) & :
164.0(C-1), 104.0(C-3), 182.8(C-4), 153.1(C-5), 130.3(C-6), 155.0(C-7),

93.3(C-8), 152.2(C-9), 105.6(C-10), 123.7(C-1"'), 108.7(C-2"'), 149.2(C-3'),
152.0(C-4 "), 111.1(C-5"), 120.0(C-6 '), 60.8(0CHs), 56.0(0CHs)

Compound 1 was obtained as Yellow amorphous powder, and the molecular formula
was determined as CisHiw07 by ESI-MS at m/z 344 [M]T. The 'C-NMR and HSQC
spectrum of compound 1 exhibited 18 carbon, which revealed carbon signals for

two methyls at 8¢ 60.8 and 8¢ 56.0. But the 'H-NMR data was revealed singnal

_8_
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at 81 3.96(6H, d, J = 6.5Hz, OCHs) in one of the two methyl singnals peak. And
compound 1 known three methoxyl groups and two methines of flavnone ring at &+
6.61 (C-3), 6.58 (C-8) and three methines at &17.52 (C6'), &17.33 ( H2'),
81 6.98 (C-5"). Based no the above results, the structure of compound 1 was

identified by comparing 'H-NMR and '*C-NMR data with those reported in the
literatures.[4] Accordingly compound 1 was identified as eupatilin.

3.1.2. Compound 2 (Dammaradieny!| acetate)

Needles

Molecular formula : Cs2Hs202
EI-MS : m/z 468[M] "

MP @ 148-149 C

"H-NMR (500MHz,CDC13) & :

5.13 (H, tt, J =1.5, 6.5Hz, H-24), 4.74(HH, br s, H-21a), 4.70(H, d, J
=1.5Hz, H-21b), 4.50(1H, dd, J =5.5, 10.5Hz, H-3), 2.04(3H, s, -COCH:), 1.69(3H,
s, H-26), 1.62(3H, s, H-27), 0.97(3H, s, H-18), 0.87(3H, s, H-19), 0.86(6H, d,
H-28,30), 0.85(3H, s, H-29).

"C-NMR(125MHZ, CDCls) & :

34.1(C-1), 27.0(C-2), 80.9(C-3), 37.8(C-4), 55.9(C-5), 18.1(C-6), 85.3(C-7),
40.4(C-8), 50.8(C-9), 37.1(C-10), 21.37(C-11), (C-12), 45.2(C-13), 49.4(C-14),
31.3(C-15), 24.9(C-16), 47.7(C-17), 15.8(C-18), 16.2(C-19), 152.7(C-20),
107.4(C-21), 38.7(C-22), 28.8(C-23), 124.4(C-24), 131.4(C-25), 25.7(C-26),
17.7(C-27), 27.9(C-28), 15.6(C-29), 16.4(C-30), 170.9(-COCHs), 21.32(-COCHs).

Compound 2 was obtained as needles, and the molecular formula was determined as
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CazHs202 by EI-MS at m/z 468[M]™ .

The 'H-NMR and HSQC spectrum of compound 2 exhibited seven methly groups, and
among them is five methyl group of signals at 81 0.97(3H, s, H-18), &1 0.87(3H,
s, H-19), &u 0.86(6H, d, H-28,30), &x 0.85(3H, s, H-29) and two secondary
methyl groups at & 1.69(3H, s, H-26), &1 1.62(3H, s, H-27). And compound 2
was expected triterpene type compounds from 32 carbon signals. The 'H-NMR data
showed one exo-methylene at 8+ 4.74(1H, br s, H-21a), &u 4.70(1H, d, J =1.5Hz,
H-21b) and one olefinic proton signals at &u 5.13 (1H, tt, J =1.5, 6.5Hz,
H-24). The '“C-NMR data were showed one acetyl group signals at &c¢ 170.9, 8¢

21.32. Based on the above results, the structure of compound 2 was identified

by comparing 'H-NMR and '*C-NMR data with those reported in the literatures.[5]
Accordingly compound 2 was identified as dammaradienyl acetate.

3.1.3. Compound 3 (Glutinol acetate)

Colour less needles
Molecular formula : CsaHs202
EI-MS : m/z 468.3 [MtH]*
MP : 189-190 C

"H-NMR(500MHz,CDCl3) & :
5.56(1H, d, J =6Hz, H-6), 4.70(1H, t, J =3.5Hz, H-3), 2.01(3H, s, -0COCH),

1.16(3H, s, H-28), 1.10(3H, s, H-27), 1.07(3H, s, H-23), 1.04(3H, s, H-24),
1.01(3H, s, H-26), 0.99(3H, s, H-30), 0.95(3H, s, H-29), 0.85(3H, s, H-25)

C-NMR(125MHZ, CDCls) &'

23.4(C-1), 18.8(C-2), 78.5(C-3), 39.0(C-4), 142.0(C-5), 119.8(C-6), 23.4(C-7),
43.0(C-8), 39.2(C-9), 49.8(C-10), 34.58(C-11), 30.3(C-12), 37.8(C-13),
39.2(C-14), 33.0(C-15), 35.9(C-16), 30.0(C-17), 47.3(C-18), 35.1(C-19),
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28.2(C-20), 34.51(C-21), 38.9(C-22), 29.0(C-23), 25.0(C-24), 16.0(C-25),
18.4(C-26), 19.5(C-27), 32.0(C-28), 34.7(C-19), 32.3(C-30), 170.8(-0COCHs),
21.2(-0C0CHs)

Compound 3 was obtained colourless needles, and the molecular formula was
determined as CaHs202 by EI-MS at m/z 468.3 [M]™.

The '*C-NMR spectrum of compound 3 showed at 32 carbon signals and was expected
triterpene type compound. Among them were confirmed as eight methyl group at &
¢ 29.0(C-23), &c 25.0(C-24), 8c 16.0(C-25), &c 18.4(C-26), &c 19.5(C-27),
§c 32.0(C-28), 8¢ 34.7(C-19), &c¢ 32.3(C-30) and one olefinic proton signal
at &c 119.8(C-6) and one acetyl group signals between &c 170.8 and &c 21.2.
The HMBC showed correlation from &« 1.07(3H, s, H-23) to C-3 [&c 78.5], C-24
[6c 25.0]. Based on the above results, the structure of compound 3 was
identified by comparing 'H-NMR and '*C-NMR data with those reported in the
literatures[6-7]. Also, EI-MS analysis was confirmed. Accordingly, compound 3

was identified as glutinol acetate.

3.1.4. Compound 4 (3 B—acetoxyoleanan—-12-one)
White needles

Molecular formula :Cs2Hs20s3

EI-MS : 484m/z [M]*

"H-NMR(500MHz,CDC13) &

4.56(1H, dd, J = 5,11Hz, H-3), 1.10(3H, s, H-26), 1.09(3H, s, H-30), 0.95(3H,
s, H-25), 0.90(3H, s, H-28), 0.89(3H, s, H-23),0.87(3H, s, H-27), 0.86(3H, s,
H-24), 0.85(3H, s, H-29).

YC-NMR(125MHZ, COCls) 6 :
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35.4(C-1), 20.8(C-2), 80.6(C-3), 40.7(C-4), 47.8(C-5), 17.9(C-6), 29.7(C-7),

)

48.7(C-8), 47.1(C-9), 39.4(C-10), 32.8(C-11), 215.5(C-12), .1(C-13),
45.2(C-14), 25.3(C-15), 26.4(C-15), 26.4(C-16), 28.0(C-17), 35.7(C-18),
37.5(C-19), 26.7(C-20), 30.1(C-21), 31.5(C-22), 15.1(C-23), 25.7(C-24),
.0(C-25), 18.2(C-26), 20.0(C-27), 19.2(C-28), 25.9(C-29), .3(C-30),

170.9(—QOCH3), 21.3(-C0CH3)

Compound 4 was obtained as white needles, and the molecular formula was
determined as CseHs20s by EI-MS at 484m/z [M]™.

These the same compound 3 was exhibited signal of 32 carbons. The compound 4
was expected to triterpene type compounds. The 'H-NMR and HSQC spectrum of
compound 4 showed eight methyl groups at &+ 0.89(3H, s, H-23), & 0.86(3H, s,
H-24), &u 0.95(3H, s, H-25), &x 1.10(3H, s, H-26), 61 0.87(3H, s, H-27), &+
0.90(3H, s, H-28), &w 0.85(3H, s, H-29), &n 1.09(3H, s, H-30). The '“C-NMR
spectrum of compound 4 was confirmed one carbonyl group at &c 215.5(C-12) and
acetyl group signals at &6c¢ 170.9, &6c¢ 21.3. The acetyl group was confirmed at
C-3 and C-23, C-24 on the basis of HMBC correlation from &u 0.86 to &¢
80.6(C-3), &8¢ 40.7(C-4). Based on the above results, the structure of
compound 4 was identified by comparing 'H-NMR and '*C-NMR data with those
reported in the literatures.[8] Accordingly, compound 4 was identified as 37

—acetoxyoleanan—-12-one.

3.1.5. Compound 5 (Taraxasterol)

White needle crystal
Molecular formula : CaoHso0

EI-MS : m/z 426.7 [M]*
MP : 224-226 C
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"H-NMR(500MHz,CDCl3) & :

4.75(1H, br s, H-30), 4.66(1H, br s, H-30), 3.28(1H, dd, J = 5,11 Hz, H-3),
1.03(3H, d, J = 7Hz, H-29), 1.02(3H, s, H-28), 0.97(3H, s, H-23), 0.97(3H, s,
H-24), 0.90(3H, s, H-25), 0.89(3H, s, H-26), 0.81(3H, s, H-27)

"C-NMR(125MHZ, CDCls) & :

35.5(C-1), 28.1(C-2), 78.8(C-3), 33.8(C-4), 52.2(C-5), 19.9(C-6), 29.8(C-7),

45.3(C-8), 48.7(C-9), 31.2(C-10), 21.1(C-11), 26.05(C-12), .1(C-13),
14), 26.5(C-15), 31.9(C-16), 30.3(C-17), 47.9(C-18), 40.5(C-19),

157.1(C-20), 26.0(C-21), 34.9(C-22), 25.4(C-23), 18.0(C-24), 19.3(C-25),

18.3(C-26), 13.9(C-27), 21.8(C-28), 21.9(C-29), 105.9(C-30)

(C-
1(C-

Compound 5 was obtained as white needle crystal and the molecular formula was

determined as CaoHsoO by EI-MS at m/z 426.7 [M]™.

The '*C-NMR spectral data showed 30 carbon signals and was expected triterpene
type compounds. The same spectrum data showed one hydroxyl group at &c 78.8.
Also 'H-NMR data confirmed for the presence of one hydroxyl group at &
8.28(1H, dd, J = 5,11 Hz) and one methylene protons at & 4.75(1H, br s, H-30a)
and 4.66(1H, br s, H-30b) as two singlet. The 'H-NMR and HSQC spectrum of
compound 5 was exhibited seven methyl groups at &u 1.03(3H, d, J = 7Hz, H-29),
81 1.02(3H, s, H-28), 61 0.97(3H, s, H-23), 61 0.97(3H, s, H-24), &n 0.90(3H,
s, H-25), &wn 0.89(3H, s, H26), & 0.81(3H, s, H-27). And one hydroxyl| group
was located at C-3 on the basis of HMBC correlation from H-24[ 81 0.97(3H, s,
H-24)] to C-3 (&c 78.8), C-4(6c 33.8), C-23(8c¢ 25.4). Based on the above
results, the structure of compound 5 was identified by comparing 'H-NMR and **
C-NMR data with those reported in the literatures[9-11]. Accordingly, compound

5 was identified as taraxasterol.
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3.1.6. Compound 6 (Quercetin-3,4 ' —dimethy!| ether)

Yel low powder

Molecular formula : Ci7Hi407
EI-MS : m/z 330[M] "

MP @ 235-236 C

"H-NMR (500MHz ,CD30D) & :
7.46(1H, d, J =9Hz, H-6"), 7.44(1H, s, H-2"'), 6.92(1H, d, J =8.5Hz, H-5"),

6.58(1H, br s, H-6), 6.51(1H, br s, H-8), 3.95(3H, br s, 0CH3), 3.87(3H, br s,
0CH3)

"C-NMR(125MHZ, CDs0D) 6 :
158.6(C-2), 131.7(C-8), 182.6(C-4), 158.6(C-5), 102.2(C-6), 164.6(C-7),

94.2(C-8), 153.4(C-9), 103.9(C-10), 122.2(C-1"'), 109.0(C-2"'), 150.7(C-3'),
148.0(C-4 "), 115.3(C-5"), 120.2(C-6 '), 59.4(0CH3), 55.2(0CH3).

Compound 6 was obtained as yellow powder and the molecular formula was

determined as Ci7H407 by EI-MS at m/z 330[M] ™.

The 'H-NMR spectrum of compound 6 exhibited signals due to the H-6 and H-8
position of the flavone ring at §6.58(1H, br s, H-6), 86.51(1H, br s, H-8).
The same spectrum data showed two methoxyl groups at &3.95(3H, br s, OCH3, H-4
"), 3.87(8H, br s, 0CH3,H-3). The HMBC showed correlation signals from H-2'
[67.44(MH, s, H2"')]to C-2' (8109.0) and C-83' (8150.7) , also showed from
H-5'[86.92(1H, d, J =8.5Hz, H-5")] to C-5' (8115.3) and C-4 ' (&148.0) and
C6"'(8120.2). And compound 6 was known two methoxy| groups and two methine
groups at flavone ring and three methine groups of C ring. Based on the above
results, the structure of compound 6 was identified by comparing 'H-NMR, '*C-NMR
data with those reported in the literatures[12]. Accordingly, compound 6 was

identified as quercetin-3,4 ' —-dimethy!l ether.
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Fig.1. Structures of compounds 1-6 isolated from

Artemisia absinthium L.
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V.. CONCLUSIONS

In conclusion, phytochemical constituents of Artemisia absinthium L. was
confirmed for six compounds from dichloromethane (CH:Cl2) fraction.

Among the six compounds, eupatilin (1) and quercetin-3,4 ' —dimethy| ether (6)
are flavonoids and, the remaining four compounds are, dammaradieny |
acetate(2), glutinol acetate(3), 3 B-acetoxyoleanan—12-one(4) and
Taraxasterol(5) triterpenes. The structures of these compounds (1-6) were
identified based on 10 and 20 NMR, including ' H-' H COSY, HSQC, HMBC
spectroscopic analyses. These compounds(2-5) did not report before that is
first time isolated.
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Fig.2. 'H-NMR spectrum of compound 1 (500MHz, CDCI3)
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Fig.3. “C-NMR spectrum of compound 1 (125MHz, CDCI3)
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Fig.4. 'H-NMR spectrum of compound 2 (500MHz, CDCI3)
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Fig.5. BC-NMR spectrum of compound 2 (125MHz, CDCI3)

_23_

— T
10 100 S0 80 70 &0 50 40 30




ol

gHEQC

T T T T T T T T T T T T T T T T T T T 1
85 B.O 75 7.0 6.5 B0 55 5.0 45 4.0 35 3.0 25 2.0 1.5 10 05 00 =05 =10
12 (ppm)

Fig.6. HSQC spectrum of compound 2
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Fig.8. 'H-NMR spectrum of compound 3 (500MHz, CDCI3)
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Fig.9. “C-NMR spectrum of compound 3 (125MHz, CDCI3)
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Fig.10. HSQC spectrum of compound 3
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Fig.11. HMBC spectrum of compound 3
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Fig.12. 'H-NMR spectrum of compound 4 (500MHz, CDCI3)
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Fig.13. C-NMR spectrum of compound 4 (125MHz, CDCI3)
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Fig.14. HSQC spectrum of compound 4
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16. H-NMR spectrum of compound 5 (500MHz, COCI3)
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Fig.17. C-NMR spectrum of compound 5 (125MHz, CDCI3)
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Fig.18. HSQC spectrum of compound 5
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Fig.19. HMBC spectrum of compound 5
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Fig.20. 'H-NMR spectrum of compound 6 (500MHz, CD30D)
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Fig.21. BC-NMR spectrum of compound 6 (125MHz, CD30D)
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