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Chemical constituents from aerial parts of Artemisia dracunculus var. turkestanica
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Abstract: Objective To study the chemical constituents from the aerial parts of Artemisia dracunculus var. turkestanica. Methods
The compounds were isolated and purified by silica gel, RPg, and Sephadex LH-20 column chromatography, and their structures were
elucidated on the basis of spectral data and physicochemical properties. Results Nineteen compounds were obtained from ethyl
acetate fraction of the 95% ethanol extract from the aerial parts of A. dracunculus var. turkestanica and identified as 1-monopalmitin
(1), a-methyl linolenate (2), 1-monoolein (3), 3-O-acetyl ursolic acid (4), 3B, 22f, 24-trihydroxy-olean-12-en (5), oleic acid (6),
palmitic acid (7), 1-monolinolein (8), vanillic acid (9), hesperetin (10), naringenin (11), quercetin (12), rutin (13), scoparone (14),
scopoletin (15), 7-hydroxycoumarin (16), daphnetin (17), caffeic acid (18), and chlorogenic acid (19). Conclusion All the compounds
are isolated from A. dracunculus var. turkestanica for the first time. Compounds 1—5 and 8 are firstly reported in the plants of
Artemisia L.

Key words: Artemisia dracunculus L. var. turkestanica Krasch.; acetyl ursolic acid; 3, 223, 24-trihydroxy-olean-12-en; naringenin;
scoparone
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LTV TR LB 70 43 30 19 MEEY),
FFE =0 IS, HFE R MR IR RS
9303 IR E N 1K I B H i 5 (1-monopalmitin,
1. a-WHERFEE (o-methyl linolenate, 2). 1-7Hi
72 ¥ H W i ( 1-monoolein, 3). Z Bk f& &
(3-O-acetyl ursolic acid, 4). 3B, 22B, 24-—F 555
BR-12-%5 (3B, 22B, 24-trihydroxy-olean-12-en, 5).
MR Coleic acid, 6)+ FRAHIR (palmitic acid, 7).
1-0 v 2 5 H 8 ( 1-monolinolein, 8). 7 HLI&R
(vanilic acid, 9). % (hesperetin, 10). Alij¥
% (naringenin, 11). M % (quercetin, 12). 7
17 Crutin, 13). & NEE (scoparone, 14). ZRE
# 5 (scopoletin, 15). 7- B F G £ (7-
hydroxycoumarin, 16). %ii7 % (daphnetin, 17).
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1 X5

Quattro Premier XE M Fiii (% (3E[E Waters 2
w]); QP2010 plus GC/MS AL CH A B Aw]D;
Varian INOVA—400 i LH % (& [E Varian
A ZF—C B=HRIM A CRREARGHE
IUERA IR AT X—4 BB HUE S dbaid
SEAXERATRR A ] s AL IR ARERL GF254 )=
TR T S EAL T 7™ ;. Sephadex LH-20 ¢
Ji& it Parmacia A ]);  RAHIEFEA R RPyg 0 1
A Fuji A w77, HAIKR R o Hr 4l

e 2R E L FR4r 2010 4 6 H RAETHrgamg &
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e T ok B K E N R Artemisia
dracunculus L. var. turkestanica Krasch., F{HIbrA
(2010060 F7 I T A58 %
2 RBSSE

TR TR AT 4.5 kg, BRG] 95%
CWEA R S I, Bk 5 d, B IF0ERL ORISR
JafF R E, AEREKRE, WX A MBS B
Ol IE T AR, 193 A ML 45 g, i
1% WAL 95 g, 1E T BEHBAZ 90 go HXEIR L BE A<
I (95 g) SRERCAE G, Ahlk-aE (12 0.
9:1.,8:2.7:3,6:4,5:5,0: 1) BAEVLM,
FET 2 OGS R IR 5 IFAH [F] a4 210 7 S350 (A~
G). B N4 A s E 45 e, 3314
1 (15 mg). 6 (8 mg) A7 (6 mg). CHH

28 J SR R (0 1 RN SAH RP g AL RS CFREE-ZKO
syrEaith)E, BEMLEY 2 (30mg). 3 (8mg). 4
(20mg). 5 (12mg) 8 (14mg). D HNL I E
RERRAE (IS, HIRMES AR Wy Baith)E, 15
Ffb &Y 10 (4 mg). 11 (3 mg). 14 (5 mg)
15 (10 mg). E A& R B, A RPyg
FEERE (FHEE-ZK) RIS, o ssait)s, 521G
P16 (11 mg). 18 (7 mg) M 19 (7 mg). F 4%
28 [ AT LT L i) %% 3 2 A1 Sephadex LH-20 #¢
JRFE CEl i - B o s aliAL s , 13 2k &0 9C6 mg)
12 (10 mg). 13 (18 mg) F117 (9 mg).
3 GHEE

AW 1: AR R ChEE-BS R LR - EI-MS
miz: 239 [M—C3H;05]", 98, 57. 'H-NMR (400 MHz,
CDCls) d: 4.22 (1H, dd, J = 4.8, 11.6 Hz, H-1"a), 4.15
(1H, dd, J = 6.1, 11.6 Hz, H-1'b), 3.94 (1H, m, H-2"),
3.69 (1H, dd, J = 11.5, 4.0 Hz, H-3'a), 3.61 (1H, dd,
J=11.5, 6.0 Hz, H-3'b), 2.35 (2H, t, J = 7.5 Hz, H-2),
1.63 (2H, m, H-15), 1.26~1.24 (24H, brs, 12X -CH,),
0.88 (3H, t,J = 7.2 Hz, H-16). VL _E¥¥8 5 SCikgiiE
FEA 0O, MO e e A 1y LR P H vk

& 2: AR Y . EI-MS m/z: 292 [M]', 95,
81, 55, 'H-NMR (400 MHz, CDCls) d: 5.35 (6H, m,
H-9, 10, 12, 13, 15, 16), 3.67 (3H, s, -OCH3), 2.37
(4H, brt, J = 6.5 Hz, H-11, 14), 2.28 (2H, t, J = 7.5 Hz,
H-2), 2.02 (4H, m, H-8, 17), 1.60 (2H, brt, J = 6.5 Hz,
H-3), 1.28~1.23 (8H, brs, 4 X-CH,), 0.88 (3H, t, J =
6.9 Hz, H-18); "*C-NMR (100 MHz, CDCl;) 6: 174.5
(C-1), 34.2 (C-2), 31.8~22.5 (9 X-CH,), 130.1 (C-9),
127.7 (C-10), 129.8 (C-12), 129.7 (C-13), 128.1
(C-15), 130.2 (C-16), 14.1 (C-18), 51.2 (-OCH3). B4 |
$ot 5 ScmriE A S, M e 2 N a-
P JBR T i

AW 3: IR ChmEE-BS R L8 - EI-MS
miz: 265 [M—C;H,05]", 239, 98, 55. 'H-NMR (400
MHz, CDCl3) 6: 5.33 (2H, m, J = 5.6 Hz, H-9, 10),
4.16 (1H, dd, J = 11.6, 5.0 Hz, H-1'a), 4.12 (1H, dd,
J=11.6, 5.8 Hz, H-1'b), 3.92 (1H, m, H-2'), 3.68 (1H,
dd,J=11.7,3.9 Hz, H-3'a), 3.59 (1H, dd, J=11.7, 5.8
Hz, H-3'b), 2.33 (2H, t, J = 7.7 Hz, H-2), 2.00 (4H,
brd, J = 6.0 Hz, 2 X H-8, 11), 1.61 (2H, brt, J =7.1 Hz,
H-3), 1.29~1.24 (20H, brs, 10X -CH,), 0.87 (3H, t,
J = 6.8 Hz, H-18); "C-NMR (100 MHz, CDCl;) ¢:
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174.4 (C-1), 34.1 (C-2), 24.9 (C-3), 29.7 ~29.1
(10X-CH,), 130.0 (C-9), 129.7 (C-10), 31.9 (C-16),
22.7 (C-17), 14.1 (C-18), 65.0 (C-1"), 70.2 (C-2), 63.3
(C-3")o LL ¥R 5 semrita A 5™, ke
EW 3 0 1R e

WEY 4. oty iy COmEE-BE R 288D, mp
276~278 “C. ESI-MS m/z: 499 [M+H]". 'H-NMR
(400 MHz, CDCL3) 6: 5.23 (1H, t, J = 3.5 Hz, H-12),
450 (1H, dd, J = 10.1, 5.3 Hz, H-3), 2.19 (1H, d, J =
1.5 Hz, H-18), 2.17 (3H, s, -COCH3), 1.07 (3H, s,
H-27), 0.97 (3H, s, H-26), 0.96 (3H, d, J = 2.3 Hz,
H-30), 0.95 (3H, s, H-23), 0.86 (3H, d, J = 7.5 Hz,
H-29), 0.85 (3H, s, H-25), 0.77 (3H, s, H-24);
BC-NMR (100 MHz, CDCl;) d: 36.9 (C-1), 23.3
(C-2), 80.6 (C-3), 38.2 (C-4), 55.3 (C-5), 18.1 (C-6),
32.8 (t, C-7), 39.5 (C-8), 47.9 (C-9), 36.7 (C-10), 23.6
(C-11), 125.7 (C-12), 137.9 (C-13), 41.9 (C-14), 28.0
(C-15), 24.0 (C-16), 47.4 (C-17), 52.5 (C-18), 39.0
(C-19), 38.8 (C-20), 30.6 (C-21), 37.7 (C-22), 28.1
(C-23), 15.5 (C-24), 16.7 (C-25), 17.0 (C-26), 23.5 (C-
27), 183.8 (C-28), 17.1 (C-29), 21.2 (C-30), 173.0
(CO), 22.4 (CH3)o LA b ¥cds 55 S kAR S A — 5
W2 AL A 4 ) LERRE R IR .

t&w 5. Bkt CafiD. ESI-MS m/z: 459
[M+H]". 'H-NMR (400 MHz, CDCl;) 6: 5.24 (1H,
brs, H-12), 422 (1H, d, J = 10.72 Hz, H-220), 3.45
(1H, overlapped, H-3a), 3.44 (1H, overlapped, H-24a),
3.35 (1H, brt, J = 9.50 Hz, H-24b), 2.76 (1H, brd, J =
7.36 Hz, H-18B), 1.26~0.87 (21H, m, 7X-CHs);
BC-NMR (100 MHz, CDCly) J: 38.5 (C-1), 27.8
(C-2), 80.8 (C-3), 42.7 (C-4), 55.7 (C-5), 18.5 (C-6),
33.2 (C-7), 39.8 (C-8), 47.1 (C-9), 36.8 (C-10), 23.6
(C-11), 122.4 (C-12), 144.0 (C-13), 42.2 (C-14), 25.8
(C-15), 28.3 (C-16), 37.5 (C-17), 44.8 (C-18), 46.3
(C-19), 30.6 (C-20), 41.4 (C-21), 77.3 (C-22), 22.5
(C-23), 64.6 (C-24), 16.3 (C-25), 17.0 (C-26), 25.5
(C-27), 28.3 (C-28), 32.9 (C-29), 20.1 (C-30). LA %k
P 5 SR IE I A — S, MR A 5 N 3B,
228, 24- =PRI FF R -12-0

A 6 11 C it bR T 4k CF Yo k- I TR 2D o
EI-MS m/z: 282 [M]', 239, 167, 55. 'H-NMR (400
MHz, CDCls) 6: 5.34 (2H, brs, H-9, 10), 2.35 (2H, t,
J=17.4Hz, H-2), 2.00 (4H, m, H-8, 11), 1.62 (2H, brt,

J = 6.5 Hz, H-3), 1.30~1.25 (20H, brs, 10X-CH,),
0.88 (3H, t,J = 5.8 Hz, 18-CH3). DL b3l 5 kR
ERA I, MR AY 6 IR,

a7 Lt i (FEE). EI-MS m/z: 256
[M]", 73, 60, 55. 'H-NMR (400 MHz, CDCL) 8: 2.35
(2H, t, J = 7.5 Hz, H-2), 1.64 (2H, brt, J = 7.3 Hz,
H-3), 1.31~1.25 (24H, brs, 12X-CH,), 0.88 (3H, t,
J=6.5Hz, 16-CHs); "*C-NMR (100 MHz, CDCL) ¢:
180.4 (C-1), 34.1 (C-2), 24.9 (C-3), 29.7~29.0
(10X -CH,), 31.9 (C-14), 22.7 (C-15), 14.1 (C-16). LA
R Sk A8, s e e A T A
FRAATR -

Y 8: ik CHIMEE-BER g . ESI-
MS m/z: 377 [M+Na]", 355 [M+H]". "H-NMR (400
MHz, CDCLy) d: 5.35 (4H, m, H-9, 10, 12, 13), 4.22
(1H, dd, J = 11.6, 5.0 Hz, H-1"a), 4.16 (1H, dd, J =
11.6, 5.8 Hz, H-1b), 3.93 (1H, m, H-2"), 3.61 (2H, m,
H-3'), 2.37 (2H, t, J = 7.7 Hz, H-2), 2.02 (4H, brd, J =
6.0 Hz, H-8, 14), 1.62 (2H, brt, J =7.1 Hz, H-3),
1.31~1.26 (14H, m, 7X-CH,), 0.87 (3H, t, J = 6.8
Hz, H-18). LA F¥d 55 sk S A — 80, i
SEALE 8 D 130 3ok R H I

&Y 9. Tkt (E-HEE, mp 177~
179 °C . EI-MS m/z: 168 [M]", 153, 97. "H-NMR (400
MHz, CD;OD) 6: 7.59 (1H, dd, J = 1.9, 8.2 Hz, H-6),
7.56 (1H, d, J= 1.8 Hz, H-2), 6.92 (1H, d, J= 8.2 Hz,
H-5), 3.91 (3H, s, -OCH3); “C-NMR (100 MHz,
CD;0D) 8: 123.0 (C-1), 113.7 (C-2), 152.2 (C-3), 148.2
(C-4), 115.6 (C-5), 125.0 (C-6), 167.7 (-COOH), 56.4
(OCH3)o LL - %dis 5 sempit A 5, de
B 9 MR

WA 10: T (GE- EF'@?), mp 225~
227 °C. ESI-MS m/z: 301 [M—H] . 'H-NMR (400
MHz, CD;0D) §: 7.05 (1H, d, J = 1.6 Hz, H-2'), 6.98
(1H, d, J = 8.5 Hz, H-5"), 6.97 (1H, dd, J = 8.5, 1.6
Hz, H-6'), 5.98 (1H, d, J = 2.2 Hz, H-8), 5.96 (1H, d,
J=22Hz, H-6), 5.43 (1H, dd, J= 12.7, 3.1 Hz, H-2),
3.86 (3H, s, -OCH3), 3.16 (1H, dd, J = 17.1, 12.7 Hz,
H-3a), 2.75 (1H, dd, J= 17.1, 3.1 Hz, H-3b). L\ "%k
Wi 5 SRR R A — Y, A 10 R

a1 s CGE-HEE, mp 245~
247 °C. ESI-MS m/z: 271 [M—H] . 'H-NMR (400
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MHz, CDsCOCD;) d: 7.39 (2H, d, J = 8.4 Hz, H-2',
6'), 6.90 (2H, d, J = 8.4 Hz, H-3', 5"), 5.96 (1H, d, J =
2.0 Hz, H-8), 5.95 (1H, d, J = 2.0 Hz, H-6), 5.45 (1H,
dd, J=2.9, 13.0 Hz, H-2), 3.18 (1H, dd, J= 12.5, 17.4
Hz, H-3a), 2.72 (1H, dd, J= 3.1, 17.4 Hz, H-3b). b\ -
Mol 5 S iE A S, Mt A Y 11 N
Ml 2% o

&M 12: EERRK CGE-TED, mp310~
312 ‘C. ESI-MS m/z: 325 [M+Na]", 303 [M+H] .
'H-NMR (400 MHz, CD;0D) §: 7.73 (1H, d, J = 2.1
Hz, H-2'), 7.64 (1H, dd, J = 8.5, 2.1 Hz, H-6), 6.88
(1H, d, J = 8.5 Hz, H-5'), 6.38 (1H, d, J = 2.1 Hz,
H-8), 6.18 (1H, d, J = 2.1 Hz, H-6); >C-NMR (100
MHz, CD;OD) ¢: 147.9 (C-2), 137.3 (C-3), 177.4
(C-4), 162.5 (C-5), 99.3 (C-6), 165.6 (C-7), 94.4 (C-3),
158.2 (C-9), 104.5 (C-10), 124.1 (C-1'), 116.0 (C-2),
146.2 (C-3"), 148.8 (C-4"), 116.2 (C-5"), 121.7 (C-6"). LA
s S E R A ST, s e e A 12 K

&Y 13: HEEr i CGE5-FEE, mp 188~
190 C. FRIER-BKY BNV 2 BH P2 7R K S 2k &
), Molish [N EBHYE, $2- 3T 2R 59 .
& TLC EZFEFI RS I E 13 5
TN RE BT A — B, WS E G
134T,

ta14: AERMA (BER LB, mp 146~
148 ‘C. EI-MS m/z: 206 [M], 190, 163, 107, 92.
'H-NMR (400 MHz, CDCl3) 6: 7.62 (1H, d, J = 9.4
Hz, H-4), 6.86 (1H, s, H-5), 6.85 (1H, s, H-8), 6.29
(1H, d, J = 9.4 Hz, H-3), 3.95 (3H, s, 6-OCHj), 3.93
(3H, s, 7-OCH3); "C-NMR (100 MHz, CDCL) 6:
161.5 (C-2), 113.8 (C-3), 143.0(C-4), 100.5 (C-5),
152.5 (C-6), 151.1 (C-7), 108.2 (C-8), 146.4 (C-9),
111.2 (C-10), 56.9 (2X-OCHs). VL %dh 5 SCHRdR
WA S, M et 14 RTEE AR

G 15: ot i (1), mp 205~207 C.
EI-MS m/z: 192 [M]", 177, 149, 121, 69. 'H-NMR
(400 MHz, CDCl;) 6: 7.60 (1H, d, J = 9.4 Hz, H-4),
6.92 (1H, s, H-5), 6.85 (1H, s, H-8), 6.27 (1H, d, J =
9.4 Hz, H-3), 6.15 (1H, s, -OH), 3.96 (3H, s, -OCH3).
DA b Scik s S A — 8, s et A 15
HARETS.

&Y 16: JLEEr i (R, mp 228~230 C.

EI-MS m/z: 162 [M]", 134. 'H-NMR (400 MHz,
CDCl3) 6: 10.02 (1H, s, -OH), 7.64 (1H, d, J= 9.5 Hz,
H-4), 7.36 (1H, d, J = 8.3 Hz, H-5), 6.83 (1H, d, J =
2.4 Hz, H-8), 6.79 (1H, dd, J = 2.4, 8.3 Hz, H-6), 6.26
(1H, d, J = 9.5 Hz, H-3). DL FHd 5 S0k s Fa A
— 3, MU EA Y 16 4 T-R AR E &,

e 17: ROk (EA5), mp265~267
‘C. EI-MS m/z: 178 [M]", 150, 66. 'H-NMR (400
MHz, CD;0D) ¢: 7.67 (1H, d, J = 9.7 Hz, H-4), 6.98
(1H, d, J= 8.3 Hz, H-5), 6.90 (1H, d, J = 8.3 Hz, H-6),
6.23 (1H, d, J= 9.7 Hz, H-3). VL -5 CikdkiE
AP, M 1T R R

G 18: IRk R Gl - EE ), mp 212~
214 ‘C. ESI-MS m/z: 181 [M+H]". 'H-NMR (400
MHz, CD;COCDs) 6: 7.53 (1H, d, J = 15.8 Hz, H-7),
7.17 (1H, d, J = 2.1 Hz, H-2), 7.01 (1H, dd, J = 8.2,
2.1 Hz, H-6), 6.87 (1H, d, J = 8.2 Hz, H-5), 6.26 (1H, d,
J=15.8 Hz, H-8). LA [¥idls 5 3cidpis s A —5,
W E LAY 18 IR -

WEW19: Jotktdl CEO-FEE, mp 211~
214 C. ESI-MS m/z: 377 [M+Na]", 355 [M+H] .
'H-NMR (400 MHz, CD-0D) é: 7.56 (1H, d, J = 16.0
Hz, H-3"), 7.17 (1H, d, J = 2.1 Hz, H-2"), 7.02 (1H,
dd, J = 8.4, 2.1 Hz, H-6"), 6.87 (1H, d, J = 8.4 Hz,
H-5"), 6.28 (1H, d, J = 16.0 Hz, H-2'), 5.37 (2H, m,
H-3, 5), 4.21 (1H, s, -OH), 3.74 (1H, dd, J = 9.1, 3.6
Hz, H-4), 2.19 (4H, m, H-2, 6); "*C-NMR (100 MHz,
CD;0D) §: 73.8 (C-1), 37.4 (C-2), 71.1 (C-3), 70.7
(C-4), 68.3 (C-5), 36.5 (C-6), 165.9 (C-1"), 115.2
(C-2"), 145.3 (C-3"), 125.9 (C-1"), 116.1 (C-2"), 145.9
(C-3"), 148.7 (C-4"), 1152 (C-5"), 121.7 (C-6"),
175.4 ((COOH). LA F¥ff 5 SCikR i A — 55>,
WS ER A 19 AR IRTR .
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