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A new sesquiterpenoid from Artemisia lavandulaefolia
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Abstract: Objective To study the chemical constituents from the aerial parts of Artemisia lavandulaefolia. Methods The
constituents were isolated and purified by various column chromatographic techniques, and their structures were identified by
spectroscopic analysis. Results Eleven compounds were isolated from 95% ethanol aqueous extract of 4. lavandulaefolia and the
structures were identified as (4R,5R,7R,10R)-4-hydroxy-eudesma-2,11-dien-1-one (1), 5-epi-eudesma-4(15)-ene-1p,6p-diol (2),
eudesma-4(15)-ene-1p,6a-diol (3), methyl 3-oxo-eudesma-1,4,11(13)-trien-12-oate (4), 11B,13-dihydrosantamarin (5), anthemidin (6),
scopoletin (7), paeonol (8), ethyl caffeate (9), espeletone (10), and (1R",2S",3S",4S")-mentha-1,2,3,4-tetrol (11). Conclusion
Compound 1 is a new compound named artemilavanone A, and compounds 2—11 are isolated from this plant for the first time.
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95% LEEFEEU 4 B A5 2] 11 Mba iy, I8t
AR W% E N (4R,5R,TR,10R)-4-F2FE-Fie kg -2,11-
— ¥ -1- B [(4R,5R,7R,10R)-4-hydroxy-eudesma-
2,11-dien-1-one, 1]\ 5-F-t&ki-4(15)-4%-1B,6B- 1
[5-epi-eudesma-4(15)-ene-1p,6p-diol, 2]. FkE-4(15)-
H5-1B,60- % [eudesma-4(15)-ene-1B,6a-diol, 3]+

3-EAR - bE-1,4,11(13)- = M- 12-FR R H s [methyl
3-oxo-eudesma-1,4,11(13)-trien-12-oate, 4]. 11B,13-
T EOMIEI N B (11B,13-dihydrosantamarin, 5).

anthemidin (6). RE 5% (scopoletin, 7). F}&
M1 (paeonol, 8). WMMHFR ZHE (ethyl caffeate, 9).
espeletone (10). (1R"2S" 35" ,48")- 1 i k5t -1,2,3,4-
VUl [(1R,2S°,3S",4S")-mentha-1,2,3 4-tetrol, 11].
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Fig. 1 Chemical structure of compound 1
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GFasy )2 G RER AR CIRIT T HEREAL T )
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CHP 20 (75~150 um, HAZZEZEAT]D; fil
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2.7, Fr. 2.3 (350 mg) &REIEMERAEAEE, H
=& E-TAEE (200 ¢ 1) AR PIEE (100 01—
201 1) P, BEMEE® 1 (6 mg) M3 (13 mg);
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WA AN 5. [a]’y® —45.6° (¢ 0.16, MeOH);
UV MO (m): 213 (3.97); TR vior (cm™): 3 420, 2 940,
1705, 1677,1383,1257,1091, 1053, 831, IR Jik
S AW P AEEREE (3420 cm D) BREE (1 705
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£1 1£&%1 8 "H-NMR (600 MHz, CDCl;) #1 *C-NMR
(150 MHz, CDCly) #(iF

Table 1 'H-NMR (600 MHz, CDCl;) and *C-NMR (150
MHz, CDCl;) data of compound 1

3IA Sy ¢

1 204.9 (C)
2 5.82(d,J=10.2 Hz) 125.8 (CH)
3 6.62 (d, J=10.2 Hz) 153.8 (CH)
4 70.9 (C)

5 1.97 (dd, J=9.0, 2.9 Hz) 52.3 (CH)
6a 1.96 (m) 26.6 (CH,)
6b 1.40 (m)

7 1.89 (m) 452 (CH)
8a 1.70 (m) 26.5 (CH,)
8b 1.40 (m)

9a 1.95 (m) 34.9 (CH,)
9b 1.41 (m)

10 44.9 (C)

11 149.9 (C)
12 4.72 (s) 108.9 (CH,)
13 1.74 (s) 21.4 (CH3)
14 1.30 (s) 22.4 (CH3)
15 1.10 (s) 18.4 (CHj)

O d.72 (s), 24 sp” ALK H LSS 0y 5.82 (d, J =
10.2 Hz), 6.62 (d, J=10.2 Hz). 4}#T C-NMR £}
(R D BREA 15 4MmES, 2508 3 NH %,
4NIEFEE CRLFE 1 /NAHRE LD, 4 AN
LS 2 MR B ) Je 4 ANZEbi CRLHE 1 ANk
SEAE I 1 NARIZRR o IR nTHI5
HEMZA SV ke e B A ek . LR &Y 1 A
cyperusol C'f) ID-NMR ##fs, K3 2 Mb&AE
AL, ASFIZARTE T A cyperusol C H C-1 #2
BAENEY 1 P ER, RS 1 1) C-2
1 C-3 7.2 H — X WU . HMBC 1% (B 2) v 5y 5.82
(H-2) 5 6c 70.9 (C-4), 44.9 (C-10); 0y 6.62 (H-3) 5
5¢c 204.9 (C-1), 70.9 (C-4), 52.3 (C-5); Jy 1.97 (H-5)
5 ¢ 153.8 (C-3), 70.9 (C-4); dy 1.30 (H-14) 5 6c
153.8 (C-3), 70.9 (C-4), 52.3 (C-5); 9y 1.10 (H-15) 5
5¢c 204.9 (C-1), 52.3 (C-5), 34.9 (C-9), 44.9 (C-10) H
TEREARDE, LA "H-"H COSY i 6y 5.82 (H-2)/6.62
(H-3), 1.97 (H-5)/1.96 (H-6a)/1.40 (H-6b)/1.89 (H-7)/
1.70 (H-8a)/1.40 (H-8b)/1.95 (H-9a)/1.41 (H-9b) [{J4H

¥\ ROESY

/"N HMBC

— 'H-'H cosy

2 k&4 18 "H-"H COSY. HMBC % ROESY #%
Fig. 2 'H-'H COSY, HMBC, and ROESY correlations of
compound 1

KAESZ EiR#EE . ROESY # (& 2) 1y 1.97
(H-5)/1.89 (H-7), 1.97 (H-5)/1.41 (H-9b), 1.30
(CH3-14)/1.10 (CH3-15), 1.95 (H-9a)/1.10 (CH;-15)
FHRER B, H-5 F1 H-7 7E[F—M8 o 517, CH;-14
Al CH3-15 £E 535 — M2 B 5. ER 4 &AL
A1 585t EY (48,58,7S,105)-4-hydroxy-
cudesma-2,11-dien-1-one!" 2 E.A5 4 [ {1~ T 4544, 12
BEHSEMRLAABE, #A6EYW 1R
(45,58,7S,108)-4-hydroxy-eudesma-2,11-dien-1-one [
XTLSERIR . (A 1 5 (48,58,7S,108)-4-hydroxy-
eudesma-2,11-dien-1-one E A K ie6{d, #t—»F
VLW EY) 1 N (48,58,7S,108)-4-hydroxy-eudesma-
2,11-dien-1-one HIXFHRAA, Rk, (L&Y 1 %55EN
(4R,5R,TR,10R)-4-F2 K-t k-2, 11-—4f5-1-1, i 44 1
B ICE A

&M 2: KA, ESI-MS m/z: 239 [M~+H]',
261 [M+Na]". 'H-NMR (600 MHz, CDCl;) : 3.92
(1H, dd, J = 12.0, 4.8 Hz, H-1), 1.86 (1H, m, H-2a),
1.61 (1H, m, H-2b), 2.28 (2H, m, H-3), 1.82 (1H, d,
J=10.3 Hz, H-5), 3.50 (1H, t, J = 10.3 Hz, H-6), 1.23
(1H, m, H-7), 1.44 (1H, m, H-8a), 1.27 (1H, m, H-8b),
2.05 (1H, dt, J = 13.8, 3.0 Hz, H-9a), 1.05 (1H, td, J =
13.8, 3.6 Hz, H-9b), 2.19 (1H, m, H-11), 0.92 (3H, d,
J=17.2Hz, H-12), 0.82 (3H, d, J = 7.2 Hz, H-13), 0.85
(3H, brs, H-14), 4.95 (1H, brs, H-15a), 4.82 (1H, brs,
H-15b); "“C-NMR (150 MHz, CDCls) d: 68.3 (C-1),
31.2 (C-2), 29.9 (C-3), 145.6 (C-4), 61.7 (C-5), 67.3
(C-6), 49.2 (C-7), 18.1 (C-8), 34.5 (C-9), 40.3 (C-10),
26.6 (C-11), 21.2 (C-12), 16.4 (C-13), 21.5 (C-14),
114.5 (C-15). Lh ¥l 5 ciiioE A — 5, %
LRGN 2 N 5-FR-Feki-4 (15)-H-1B,6B-—FF .

&% 3: BK K, ESI-MS m/z: 239 [M+H]',
261 [M+Na]". 'H-NMR (600 MHz, CD;0D) 6: 3.34
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(1H, dd, J = 11.4, 4.8 Hz, H-1), 1.78 (1H, m, H-2a),
1.56 (1H, m, H-2b), 2.29 (1H, m, H-3a), 2.08 (1H, m,
H-3b), 1.72 (1H, d, J = 9.6 Hz, H-5), 3.63 (1H, td, J =
9.6, 1.2 Hz, H-6), 1.29 (1H, m, H-7), 1.50 (1H, m,
H-8a), 1.20 (1H, m, H-8b), 1.94 (1H, m, H-9a), 1.14
(1H, m, H-9b), 2.26 (1H, m, H-11), 0.86 (3H, d, J =
7.2 Hz, H-12), 0.95 (3H, d, J = 7.2 Hz, H-13), 0.68
(3H, brs, H-14), 4.95 (1H, brs, H-15a), 4.73 (1H, brs,
H-15b); "*C-NMR (150 MHz, CD;0D) : 78.0 (C-1),
33.0 (C-2), 36.5 (C-3), 146.9 (C-4), 56.6 (C-5), 68.2
(C-6), 51.9 (C-7), 19.4 (C-8), 37.7 (C-9), 43.1 (C-10),
27.0 (C-11), 16.4 (C-12), 21.8 (C-13), 12.3 (C-14),
109.0 (C-15). bA_b%ict Fn ek i 3 A — 2", %
KA 3 ke li-4(15)-4-1B,60- B .

th&Y 4: FEKEK, ESI-MS m/z: 283 [M+
Na]". "H-NMR (600 MHz, CD;0D) 6: 7.02 (1H, d, J =
9.8 Hz, H-1), 6.24 (1H, d, J = 9.8 Hz, H-2), 3.02 (1H,
dd, J=12.5, 3.6 Hz, H-6a), 2.28 (1H, d, J = 12.5 Hz,
H-6b), 2.51 (1H, m, H-7), 1.84 (1H, m, H-8a), 1.78
(1H, m, H-8b), 1.82 (1H, dt, J = 12.8, 3.6 Hz, H-9a),
1.39 (1H, td, J = 12.8, 5.3 Hz, H-9b), 6.31 (1H, brs,
H-13a), 5.84 (I1H, brs, H-13b), 1.31 (3H, s, H-14),
1.93 (3H, s, H-15), 3.80 (3H, s, -OCH3);: "“C-NMR
(150 MHz, CD;0D) 8: 159.8 (C-1), 126.5 (C-2), 188.6
(C-3), 130.3 (C-4), 162.9 (C-5), 34.5 (C-6), 42.5
(C-7), 274 (C-8), 38.8 (C-9), 41.9 (C-10), 1452
(C-11), 168.6 (C-12), 124.7 (C-13), 23.7 (C-14), 10.6
(C-15), 52.4 (-OCHs). LA 38 FISCHR R 1E KA —
M, WA 4 N 3R RE-1,4,11(13)-
= J-12-R TR R

&M S: AR A, ESI-MS m/z: 251 [M+H],
273 [M+Na]". 'H-NMR (400 MHz, CDCl;) ¢: 3.65
(1H, dd, J = 9.8, 6.7 Hz, H-1), 2.37 (1H, m, H-2a),
1.94 (1H, m, H-2b), 5.33 (1H, t, J = 1.1 Hz, H-3), 2.20
(1H, d, J = 11.0 Hz, H-5), 3.97 (1H, dd, J=11.0, 9.9
Hz, H-6), 1.58 (1H, m, H-7), 1.90 (1H, m, H-8a), 1.55
(1H, m, H-8b), 2.02 (1H, m, H-9a), 1.25 (1H, m,
H-9b), 2.29 (1H, m, H-11), 1.22 3H, d, J = 6.9 Hz,
H-13), 0.89 (3H, brs, H-14), 1.80 (3H, brs, H-15);
BC.NMR (100 MHz, CDCl;) &: 753 (C-1), 32.7
(C-2), 121.1 (C-3), 133.6 (C-4), 50.5 (C-5), 81.2
(C-6), 53.6 (C-7), 22.8 (C-8), 34.5 (C-9), 40.7 (C-10),
40.6 (C-11), 179.6 (C-12), 12.4 (C-13), 11.0 (C-14),

233 (C-15). LA bR AnSclkiE A —5",
LGS 09 11B,13- A MIEF NS,

&Y 6: HENAK, ESI-MS m/z: 255 [M+
Na]*. 'H-NMR (400 MHz, CDCl;) 6: 5.61 (1H, d, J =
9.1 Hz, H-1), 5.65 (1H, t, J = 9.1 Hz, H-2), 5.41 (1H,
d, J=9.1 Hz, H-3), 2.14 (1H, brd, J = 12.0 Hz, H-5),
1.75 (1H, m, H-6a), 1.14 (1H, m, H-6b), 2.76 (1H, m,
H-7), 4.43 (1H, brs, H-8), 2.06 (1H, m, H-9a), 1.79
(1H, m, H-9b), 2.36 (1H, m, H-11), 1.33 3H, d, J =
7.6 Hz, H-13), 1.75 (3H, s, H-14), 0.80 (3H, s, H-15);
BC-NMR (100 MHz, CDCl3) &: 137.2 (C-1), 121.8
(C-2), 1202 (C-3), 136.7 (C-4), 43.1 (C-5), 20.1
(C-6), 41.4 (C-7), 77.9 (C-8), 38.5 (C-9), 33.7 (C-10),
40.8 (C-11), 179.3 (C-12), 9.3 (C-13), 20.1 (C-14),
163 (C-15), Lh EEi A CipifoE A —50, %
AW 6 4 anthemidin,

&Y 7. AR, ESI-MS m/z: 215 [M+
Na]’. '"H-NMR (500 MHz, CDCl;-CD;OD 3 : 1) 6:
6.11 (1H, d, J= 9.4 Hz, H-3), 7.56 (1H, d, J = 9.4 Hz,
H-4), 6.72 (1H, s, H-5), 6.77 (1H, s, H-8), 3.80 (3H, s,
6-OCH3): “C-NMR (125 MHz, CDCl;-CD;0OD 3 : 1)
5: 162.6 (C-2), 111.8 (C-3), 144.2 (C-4), 107.9 (C-5),
145.3 (C-6), 149.8 (C-7), 103.0 (C-8), 150.9 (C-9),
110.9 (C-10), 55.9 (6-OCH3). iR iEEEE 5 Sk
HoERA -, WSS T NREER,

&Y 8: AtihfE (FRED, ESI-MS m/z: 165
[M—H] . "H-NMR (500 MHz, CDCl;) &: 6.41 (1H, d,
J =2.0 Hz, H-3), 6.43 (1H, dd, J = 8.5, 2.0 Hz, H-5),
7.60 (1H, d, J = 8.5 Hz, H-6), 2.53 (3H, s, H-8), 3.81
(3H, s, 4-OCH3), 12.7 (2-OH); “C-NMR (125 MHz,
CDCls) 6: 113.8 (C-1), 165.2 (C-2), 100.7 (C-3), 166.1
(C-4), 107.6 (C-5), 132.3 (C-6), 202.6 (C-7), 26.2
(C-8), 55.5 (4-OCH;). iRy 5 ok ik 5
A—F, WAL A ) 8 NPT

e 9: WA (FED, ESI-MS m/z: 231
[M+Na]". 'H-NMR (500 MHz, pyridine-ds) J: 7.61
(1H, d, J= 1.6 Hz, H-2), 7.22 (1H, d, J = 8.2 Hz, H-5),
7.19 (1H, dd, J = 8.2, 1.6 Hz, H-6), 7.97 (1H, d, J =
15.9 Hz, H-7), 6.59 (1H, d, J = 15.9 Hz, H-8), 4.24
(2H, q, J = 7.1 Hz, H-1"), 1.19 (3H, t, J = 7.1 Hz,
H-2"); “C-NMR (125 MHz, pyridine-ds) : 127.0
(C-1), 115.2 (C-2), 147.8 (C-3), 150.6 (C-4), 116.9
(C-5), 122.2 (C-6), 145.9 (C-7), 115.9 (C-8), 167.6
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(C-9), 60.4 (C-1"), 14.7 (C-2"). LA_EH G FISChkIRIE
HeAR—5, WA 9 FUNHERR 2B

AP 10: FEEOMARY), ESI-MS m/z: 257 [M+
Na]+o 'H-NMR (600 MHz, CD;0D) ¢: 8.23 (1H, d, J =
2.4 Hz, H-2), 7.27 (1H, d, J = 8.7 Hz, H-5), 8.19 (1H,
dd, J=8.7, 2.4 Hz, H-6), 2.61 (3H, s, H-8), 2.90 (2H,
d, J = 6.9 Hz, H-2"), 2.21 (1H, m, H-3'), 0.98 (6H, d,
J=6.7Hz, H-4',5'), 4.04 (3H, s, 4-OCH3); "*C-NMR
(150 MHz, CD;0D) ¢: 131.2 (C-1), 113.1 (C-2), 129.9
(C-3), 163.4 (C-4), 131.7 (C-5), 135.1 (C-6), 198.7
(C-7), 26.5 (C-8), 204.0 (C-1"), 53.7 (C-2"), 26.2
(C-3"),23.0 (C-4', 5'), 56.7 (4-OCH3). LA %A1
R OE A P, M E S 10
espeletone.
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