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Sesquiterpene Lactones of Artemisia sylvatica

Hak Cheol Kwon, Sang Zin Choi, Won Bin Lee, Yong Deuk Min, Min Cheol Yang,
Ae Kyung Chung, Kyu Ha Lee and Kang Ro Lee®

Natural Products Laboratory, College of Pharmacy, SungKyunKwan Universiby,
Suwon 440-746, Korea

Abstract — The phytochemical study of the aerial parts of Arfemisia sylvatica (Asteraceae) led to the iso-
lation of nine sesquiterpene lactones, lo-hydroperoxy-rupicolin A acetate (1), rupicolin B acetate (2), rupi-
colin A acetate (3), lo-hydroxy-4a-hydroperoxy-bishopsolicepolide (4), lo-hydroperoxy-4B-hydroxy-8o-
acetoxy-guaia-2,9,11 (13)-triene-60,12-olide (5), lo-hydroperoxy-4o-hydroxybishopsolicepolide (6), 1o,
4B-dihydroxy-8a-acetoxy-guaia-2,9,11(13)-triene-6c,,12-olide (7), rupicolin A (8) and lo,4o-dihydroxy-
bishopsolicepolide (9). Their structures were established by chemical and spectroscopic methods.

Keywords [1 Artemisia sylvatica, Asteraceae, sesquiterpene lactone, hydroperoxide, guaianolide
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Z2 9 column chromatography$ £wllE 15A1k
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9385, Merck)}2 AME31$11l, molecular sieve column
chromatography & %714+ Sephadex LH-20(Phar-
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%7 4= LiChroprep RP-18(40~63 um, Art. 13900,
Merck)E AFE3I5ith. TLC plate™ Kiesel gel
60F254 precoated plate(Art. 5554, Merck)E ARE-
33Tt

=& % 22

5% RS 274 AES(LS5 kg) methylene
chloride(CH,CL)E. AH2olA 48] WHEZZsl0] ol
A Zzae ZREsESIY 60 go] CHCL 552
Al CHClL, $EE& hexane-EtOAc(10:1014
0:17+A] 8] gradient) E3-E-lZ silica gel column
chromatographyS A5l 8718 % M1~M8&
At M4 2357 g widte CH,Cly-acetone
20:1) €92 silica gel column chromatography <
Fs] Pl AEES M41~-M4d) A3 2%
3 M42¢] th3le}(700 mg) hexane-EtOAc(3:1)E
Z28u}2 3 Lobar A column chromatography &
#Balo] 3EHE 115mg) VRE. M5 FE(23g)
tjaked CH,Cl,-acetone(30:1) 872 silica gel column
chromatography & 4333t 37019 A+ESM51~
M53) ¥tk M52(200 mg)9t M53(120 mg) e

4

5l CH,CL,-MeOH(1:1)& &8 7=3 Sephadex
LH-20 column chromatographyS 33l 242+ 3}
2 290 mg)st FFE 3(100 meys Lith. M6
23] (6.3 g) thalel CH,Cl,-MeOH(20:1)5 &8+
& & silica gel column chromatographyS =383}
o 9] AEISM61~M63) PUct MB3EE ]
(500 mg) takel CH,CL-EtOAc(2:1)% "% Lobar
B column chromatographyS -33}0] 37)2} A%-3
©2 (M631~M633) LFr3Irt. M632 & hexane-
EtOAc(3:1)E +=8& 3t Lobar A column chro-
matographyZ. A5l FFE 46 mg} FPE 5
(@ mgre ¥ M633 HES M632F- 83 exxd
o2 HAlE FIE 66 my), FTE 7(10 mgS
At M7 HEol@24g W3te] CH,Cl,-MeOH
(20:1) &vl= silica gel column chromatography &
Fg3te] MY ARFHEM7I~MTI) LA M72
£3(300 mgyzt M73 #8200 mg)ell thdte] CH,Cl,-
MeOH(1:1)& #&8|Z3 Sephadex LH-20 column
chromatographyZ 3% & hexane-EtOAc(1:2) &
m]Z silica gel column chromatographyZ =33t
hexane-EtOAc(1:2) £"]& 3t Lobar A column
chromatography= A|5t] 247} 313HE 8(10 mg)dt
S1HE 9(84 mgye YUTH
la-Hydroperoxy-rupicolin A acetate (1) -
colorless gum, [l +50.1%c=0.16, CHCLy), UV
AZOHm (log €):207 (4.0), IR Vi cm™:3411,
2933, 1746, 1375, 1233 '"H-NMR (500 MHz, CDCl,):
Table 1. ®C-NMR (125 MHz, CDCL,) : Table Il

Table I-'H-NMR data of Compounds 1, 2, 3 and 8 (500 MHz, CDCly)

Position 1 2

3 8

2 2.55 brd (17.0) 2.30 brd (16.8)

2.52 brd (17.0) 2.57 brd (16.5)

2.63 brd (17.0) 2.84 brd (16.8) 2.58 brd (17.0) 2.67 brd (16.5)
3 5.44 brs 5.51 brs 5.46 br.s 5.48 brs
5 3.28 brd (11.0) 2.67 brd (10.4) 2.79 brd (10.7) 2.79 brd (10.7)
6 3.99 dd (11.0, 8.7) 3.86 dd (104, 9.2) 3.92 dd (10.7, 9.2) 3.87 dd(10.7, 9.2)
7 343 m 326 m 348 m 322 m
8 536 m 4.88 ddd (113, 6.7 4.9) 529 m 4.16 brs
9 5.63 br.dd(3.5, 1.4) 2.52 dd (13.7, 4.9) 5.41 brdd (3.7, 1.5) 5.56 dd (4.0, 1.2)
2,65 dd (13.7, 6.7)
13 5.72 d (3.2) 561 d (3.1) 566 d (3.1) 619 d 3.1)
6.30 d (3.2) 6.18 d 3.7 6.24 d 3.4) 631 d (3.7
14 190 t (1.49) 5.10 brs 1.90 t (1.5) 194 t 1.2)
5.34 brs
15 1.92 brs 1.87 brs 1.89 brd (1.5) 192t (1.2)
COCH; 217 s 212 s 213 s -
OOH 7.83 brs - - -
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Table II - ‘*H-NMR data of Compounds 4, 5, 6, 7 and 9 (500 MHz, CDCl;)

Position 4 5 6 7 9
2 5.75 d (6.0) 5.85 d (6.0) 592 d (6.0 5.94 d (6.0) 561 d (56.8)
3 6.10 d (6.0) 6.15 d (6.0) 6.12 d (6.0) 5.97 d (6.0) 596 d (5.8)
5 2.79 d (11.0) 2.52 d (10.5) 257 d (11.5) 241 d (10.0) 2.47 d (11.3)
6 4.17 dd(11.0, 8.5)  4.46 dd(10.5, 9.5) 4.18 dd(11.5, 85) 4.45 t (10.0) 4.15 dd(11.3, 8.2)
7 3.68 m 4,08 m 346 m 413 m 3.67 m
8 491 ddd 5.15 ddd 491 ddd 5.19 ddd 4.89 ddd
10.5, 10.5, 6.0) (10.0, 5.5, 1.0) (11.0, 11.0, 6.0) 10.0, 6.0, 1.0) 10.4, 104, 6.1)
9 292 dd(11.0,10.5)  5.57 brdd 2.75 dd(12.5 11.0) 5.65 br.dd 2.89 dd(12.5,10.4)
2.79 dd(11.0, 6.0) (56.5,1.0) 2.86 dd(12.5 6.0) 6.0,1.0) 2.75 dd (12,5 6.1)
13 587 d (3.0) 574 d (3.0) 5.88 d (3.0 573 d (3.0) 586 d (2.1)
6.34 d (3.0) 6.30 d (3.0 6.35 d (3.0) 6.31 d (3.0) 631 d (2.8)
14 492 brs 1.84 t (1.5) 498 brs 1.86 t (1.5) 4.86 brs
5.18 brs 5.30 brs 5.13 brs
15 132 s 155 s 140 s 1.59 s 133 s
COCH; 216 s 214 s 2.16 s 215 s 214 s
OOH 807 brs 7.46 brs 8.37 brs - -

Rupicolin B acetate (2) —white powder, mp
140°C, [o]h +379.0%c=0.06, CHCly), UV AZH
nm (log €) : 219 (4.09), IR Viex cm™':3455, 2920,
1763, 1374, 1245 EIMS m/z (rel. int.):304 (M,
7), 262 (7), 244 (100), 226 (30), 216 (18), 201 (52),
148 (64), 120 (75), 97 (75), 91 (61), 1H-NMR (500
MHz, CDCL):Table I ®C-NMR (125 MHz, CDCl,)
: Table III

Rupicolin A acetate (3) —white powder, mp
145°C, [alhy +206.7%(c=0.84, CHCly), UV Aot
nm (log €):214 (3.89), IR vi cm™':3489, 2925,
1774, 1730, 1443, 1376, 1238 EIMS m/z (rel. int.) :
304 (MY, 12), 262 (4), 244 (58), 226 (13), 216
(13), 201 (14), 148 (83), 120 (100), 97 (31), 91
(63), 'H-NMR (500 MHz, CDCl,) : Table L “C-
NMR (125 MHz, CDCl,) : Table I

1o-Hydroxy-4o-hydroperoxy-bishopsolicepolide
(4) - colorless gum, [o]> +52.4%c=0.1, CHCL,)
UV AR nm (log &) : 207 (3.89), IR v™*' cm™
: 3416, 2933, 1749, 1374, 1231 'H-NMR (500
MHz, CDCly): Table II, *C-NMR (125 MHz, CDCl,)
: Table III

1o-Hydroperoxy-48-hydroxy-8a-acetoxy-guaia-
2,9,11(13)-triene-6a, 12-olide (5) — colorless gum,
o]y +96.0°%c=0.02, CHCL) UV A" nm (log
£):207 (4.07), IR vi cm™':3411, 2937, 1748,
1372, 1241 'H-NMR (500 MHz, CDCl,) : Table II.

1a-Hydroperoxy-4o-hydroxybishopsolicepolide

Vol. 45. No. 2. 2001

(6) —colorless gum, [a]5 +22.0%c=0.01, CHCIy),
IR vi™ cm™:3415, 2925, 1743, 1594, 1408, 1247,
'H-NMR (500 MHz, CDCl;) : Table II, “C-NMR
(125 MHz, CDCL,) : Table I

1, 4B-dihydroxy-8a-acetoxy-guaia-2,9,11(13)-
triene-60,12-olide (7) - colorless gum, [(x],z)r’ +576°
(€=0.02, CHCL) UV ALY nm (log €):214 (4.23),
IR cm™:3439, 2974, 1751, 1375, 1242 EIMS nv/
z (rel. int):320 (M*, 2), 305 (29), 260 (75), 242
43), 217 (76), 199 (100), 171 (76), 165 (96), 121
(79), 98 (82), 91 (91), 'H-NMR (500 MHz, CDCl,)
: Table TI, ®C-NMR (125 MHz, CDCI,) : Table III

Rupicolin A (8) —white powder, mp 155°C,
[a]®  +39.0°c=0.08, CHCL) UV AF%" mm (og
£):211 (413), IR V™ cm™ : 3385, 2021, 1754,
1596, 1384, 1276 EIMS my/z (rel. int.):262 (M",
13), 244 (15), 226 (10), 216 (11), 193 (12), 165 (94),
147 (78), 135 (58), 119 (74), 105 (40), 97 (100),
91 (66) 'H-NMR (500 MHz, CDCly):Table I, “C-
NMR (125 MHz, CDCl,) : Table III

10, 4a-Dihydroxybishopsolicepolide (9) — co-
lorless gum, [o]5 +88.4°%c=036, CHCl) UV
AEOY nm (log €):214 (392), IR V™ cm': 3410,
2934, 1756, 1636, 1373, 1236 EIMS m/z (rel. int.) :
320 M", 2), 305 (50), 263 (52), 242 (61), 217 (19),
199 (38), 171 (27), 163 (23), 117 (28), 98 (100),
91 (35), 'H-NMR (500 MHz, CDCl,): Table I, *C-
NMR (125 MHz, CDCL,) : Table III
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Table III - ®C-NMR data of Compounds 1~9 (125 MHz, CDCL)

Position 1 2 3 4 6 7 8 9
1 94,91 85.07 83.63 85.93 97.16 84.68 84.00 86.02
2 43.36 48.44 46.81 136.27 131.10 138.33 46.94 135.23
3 123.89 125.4 123.88 136.74 135.97 138.94 123.75 136.26
4 141.43 140.98 142.08 94.22 83.33 80.97 142.47 82.99
5 59.55 65.43 64.71 59.95 60.44 64.28 64.82 67.02
6 79.25 79.98 79.04 78.10 78.26 76.20 78.93 78.88
7 46.66 46.52 46.56 46.20 46.34 42.64 50.59 51.36
8 73.22 75.02 73.45 75.18 75.10 74.70 71.62 75.27
9 124.25 36.93 124.02 37.12 37.77 123.75 128.32 37.12
10 138.60 144.73 141.63 143.92 143.31 143.35 139.63 141.77
11 137.24 137.50 137.56 139.35 142.12 139.62 138.44 141.22
12 169.92 170.07 170.00 170.21 170.04 170.20 170.52 170.48
13 126.49 123.30 123.24 125.83 126.13 123.37 124.29 126.00
14 2494 118.10 25.17 118.40 120.57 28.34 25.09 118.11
15 18.20 18.24 18.25 19.60 25.40 25.27 18.20 24.90
0C=0 170.87 170.89 170.99 170.53 170.53 171.30 - 170.61
COCH,4 21.85 21.88 21.84 21.82 21.83 22.03 - 21.84
~uiQAC -aitIQAC

OH
H
H

Rl Ac
R = Ac A9
R, = Ac
R,=H

~ N8R
W

00 W N e

R

H

Fig. 1 - Structures of Compounds 1~9 from Arfemisia sylvatica.
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