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Chemical constituents of Artemisia anomala
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Abstract: Objective To study the chemical constituents of Artemisia anomala. Methods Various chromatographic techniques were
adopted to separate the constituents, and the spectroscopic analysis was used to identify their structures. Results Seven compounds
were isolated and identified as (4aS, 7S, 7aR)-methyl 7-hydroxy-7-methyl-1, 4a, 5, 6, 7, 7a-hexahydrocyclopenta [c] pyran-4-
carboxylate (1), rehmaglutin D (2), (£)-6-hydroxy-2, 6-dimethylocta-2, 7-dienoic acid (3), chrysoeriol (4), luteolin (5), apigenin (6),
and p-coumaric acid (7). Conclusion Compound 1 is a new compound named artanoiridoid; Compound 2 is firstly reported in this
genus; Compounds 3, 4, and 7 are separated from this plant for the first time.
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rehmaglutin D (2). (E)-6-F£3&-2, 6- - H L2, 7-
TJHIR [(E)-6-hydroxy-2, 6-dimethylocta-2, 7-dienoic
acid, 3] &% W (chrysoeriol, 4). AJEH 3
(luteolin, 5). fret# (apigenin, 6). XfFEILIKN
iR (p-coumaric acid, 7). HALEY 1 4B R
SR, i 44 oA X B OO s A 2 O E IO
BRI EARR]L G 3. 4 BT hE IR X
LR LR G
1 NES5HH

XT4A S sOEfC (A, dbntii R
HGAEE) s Autopl TV JENAX (321H Rudolph 24
F]); Tensor27 ZLAMGIEAY (FE1H Bruker 2 #]);
Avance AV—300 Fll AV—500 BUAZRIILARAL (Hij1:
Bruker 2 H]); Waters 2695-Micromass Qauttro micro
JREAX, LC-ESI-TOF-MS 5t FH AL CRAHZEL 5
Agilent 1260 2%, Jii {54 Agilent1969A);
FEAIERERS (100~200. 200~300 H D AR
AT SIFAEAL ) P74 ; Sephadex LH-20 4 Pharmacia
F=ih; ODS (50 pm) KRAHM KLY YMC A5 7= i
ARSI B PR30 4 23 A i

XZFAR R 2011 4F 7 0 B 28y sfirh 2R,
HIRAF, b5 20110612, F=HMIL, ZVLIRA P
PTG R PR 4 58 Ty 8 Artemisia anomala S.
Moore FIFEAFfEAEE, EIEFEA (S-12-00005) f
A7 TILIRA PRI B h 2540 AT 90
2 REESE

XBF WK 14 kg, 95% LEEL) 8 i wE RIS HEEL
3, BER2h, BIFRE, HEREIRER, JrEE

2 LKH, AR A TS R AR . 79 25
1% CWREAL 90 g, LoRENAE AR, S7-FHEE (100 :
02 : 1) BREEBEMG, S IFAHMIBE s, 155 7 A5
(Fr. 1~7). Fr. 3 &t ibfAt i Calik-Biig &
FRRGLEND, BB aEAEMGY 3 (13.2
mg). 4 (142 mg). 6 (22.5mg); Fr. 4 L filfeh:
R Cf R -BA TR £ e A i e- T4 I R e vkt
HABRAAES2AY S (27.7 mg). 7 (144
mg); Fr. 6 Ll RERFE CAaymk-NEd 4 2 1 125 ¢
1 AR ESE, 93] 5 NS4 Fr. 6-1~Fr. 6-5,
L Fr. 6-3 43 ODS A (40%~55%%)
Bc D, 73 21 (PR AR A5 40 20 ) P 0 0o P A il 3 —
Laitk, HEMLEY 1 (7.2mg) A2 (6.7 mg).
3 SmEE

tEY 1: REOMIRY), HR-ESI-MS m/z:
235.085 8, TN CHc0Na" G
235.085 5). [a]) —30.43 (¢ 0.7, MeOH); ZL4Miilk
BoREEMEM TSR (3443 emD), PRI
(1706 cm ') FIBRFRAEE (1632 cm ), i HARAS
e o, B-ANHLFITE . "H-NMR 1 *C-NMR %4 W%
1. '"H-NMR (500 MHz, CD;0D) ' 7.56 (1H, s) ¥
IR 55/ 1.25 (3H, s) FIFIEFR 55
IR (MR IEAS 5o S 4k, SR BoRmT 2 A4
A E 55 4.14 (1H, ddd, J = 1.0, 5.0, 11.0
Hz) #13.43 (1H, t, J = 11.0 Hz) 5 1 N4 L5
TA55 63.69 (3H, s). “C-NMR (125 MHz, CD;0D)
B ARG S, L | MERFREES 6
52.1, SyANEH 2 NMEARE S 666.6,81.7. kil

#1 &% 18 'H-.NMR. BC-NMR #{#E#1 HMBC #83% (CD;0D)
Table 1 '"H-NMR, *C-NMR data and HMBC correlation of compound 1 (CD;0D)

[ dc Oy HMBC
1 66.6 4.14 (1H, ddd, J= 1.0, 5.0, 11.0 Hz) C-3,C-5,C-9
3.43 (1H, t,J=11.0 Hz) C-3,C-5,C-8,C-9
3 156.3 7.56 (1H, s) C-1, C-4, C-5, C-11
4 112.7
5 345 3.12 (1H, m) C-1, C-3, C-4, C-6, C-9
6 32.1 2.36 (1H, m) C-5,C-7,C-8,C-9
1.40 (1H, m) C-5,C-4,C-7,C-8
7 389 1.75 (2H, m) C-5, C-6, C-8, C-9, C-10
8 81.7
9 48.8 1.97 (1H, m) C-1,C-6,C-7,C-8
10 24.4 1.25 (3H, s) C-1,C-7,C-8,C-9
11 170.7
OCH; 52.1 3.69 (3H, s) C-11
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6 170.7,112.7, 156.3 FIEE 6 7.56 (1H, s) K B3
1 o, B-AWARBRER N BAE S Bk S
scyphiphin B, L, S0 sP AL A 1 B 4 IR
T15%5 (0 5.02), Lt scyphiphin B; ZH 1 M7
Ty WS ER T 1L 3 9 A ZERRETRAN, HAbRR
5 OMHZEIEARAE 0.9 LA, 1A ZE B IR 0K o H I 28.3,
XL WM& 1 2 scyphiphin By [ 1 47 25 3 R HUAR
AT . AW 1 A S 53— HSQC
HATIHE. HMBC H 1 4721 2 MRS (0 4.14
F13.43) #5 C-3 (0 156.3), C-5 (6 34.5) F1C-9 (6
48.8) ARG, 3 MM FES S C-1 (0
66.6), C-4 (6 112.7), C-5 (6 34.5) 1 C-11 (8 170.7)
FEAEEFEAH G, 10 M FEEFF S (61.25) 5 C-7
(6 38.9), C-8 (J 81.7) F1C-9 (5 48.8) #A LA
XKy BHEETF R THS (03.69) H5 C-11 (6 170.7)
FAAEIERAAR OGS, HE—DIE T AW 1 IRARX 45
}o XL scyphiphin By 3 WE5d, (L5901 11 4~8
R BS 2 A )L AAEERG, HEDE G 1 1)
547k B ABY, i HRSR IR I 1) 5 A —
o gAY, NOESY 1 H-5 (9 3.12) 5 H-9 (o
1.97) G #1510, 1 H-10 (6 1.25) 5 _Eik 2 ANi 146
WA, BT bA9 1 1 H-5. 8-OH 1 H-9
Rr¥sgh B FIFS (B 1) Wi TS 1 s,
IUPAC " X%k (4aS, 7S, 7aR)-7-F2Hk-7-H3-1,
4a, 5, 6,7, Ta-/NEIN K M [c] MHAs-4-FR 1 H K,
N, A X R o

“—> Key NOESY

1 1L&% 1 B9EZE HMBC #1 NOESY 83

Fig.1 Key HMBC and NOESY correlation of compound 1

& 2. TEEMRY . ESI-MS m/z: 221 [M+
HI", 2 T34 CoH;3Cl04. 'H-NMR (500 MHz,
CD;0D) ¢: 5.30 (1H, d, J=5.4 Hz, H-1), 3.88 (1H, m,
H-3a), 3.54 (1H, m, H-3b), 1.78 (IH, m, H-4), 1.65
(1H, m, H-4), 2.12 (1H, m, H-5), 3.80 (1H, d, J=10.5
Hz, H-6), 4.06 (1H, d, J = 10.5 Hz, H-7), 2.30 (1H, m,

H-9), 3.40 (1H, d, J = 16.0 Hz, H-10a), 436 (1H, d,
J=16.0 Hz, H-10b); "“C-NMR (75 MHz, CD;OD) ¢:
101.4 (C-1), 85.3 (C-7), 76.3 (C-5), 74.1 (C-6), 72.8
(C-9), 56.5 (C-2), 45.9 (C-8), 36.7 (C-4), 22.0 (C-3).
CLE St oscmkas — 50, ssEea 2 o
rehmaglutin D,

WA 3: B EMRY) . ESI-MS m/z: 185 [M+
H", 2 73X K CHi05. 'H-NMR (500 MHz,
CD;0D) 6: 6.77 (1H, brt, J = 7.0 Hz, H-3), 2. 22 (2H,
m, H-4), 1.60 (2H, m, H-5), 5.90 (H, dd, J=11.0, 18.5
Hz, H-7), 5.21 (H, dd, J = 1.0, 18.5 Hz, H-8), 5.04 (H,
dd, J= 1.0, 11.0 Hz, H-8), 1.26 (3H, s, H-9), 1.79 (3H,
s, H-10); "C-NMR (125 MHz, CD;OD) &: 170.6
(C-1), 144.8 (C-7), 143.0 (C-3), 127.6 (C-2), 111.4
(C-8), 72.6 (C-6), 40.7 (C-5), 26.7 (C-9), 23.4 (C-4),
11.4 (C-10). Lh 3 Anscmkipos —s0, e
& 3y (E)-6-F23E-2, 6- W2, 7- G R o

WEY) 4: EEMAK, HBERPR RNV, H#H
T A AL & W) . ESI-MS m/z: 301 [M+H]',
431N CoH 1606 "H-NMR (500 MHz, DMSO-dq)
d:3.89 (3H, s, -OCH3), 6.89 (3H, s, H-3), 6.20 (1H, d,
J=2.0 Hz, H-6), 6.51 (1H, d, J = 2.0 Hz, H-8), 7.56
(2H, m, H-2, 6"), 6.93 (1H, d, J = 9.0 Hz, H-3"), 12.97
(1H, s, 5-OH), 9.93 (1H, brs, 7-OH), 10.80 (1H, brs,
4-OH); “C-NMR (75 MHz, DMSO-ds) J: 182.5
(C-4), 164.8 (C-7), 164.4 (C-2), 162.2 (C-9), 158.0
(C-5), 151.5 (C-3"), 148.8 (C-4"), 122.2 (C-6"), 121.1
(C-1) 116.5 (C-5"), 111.0 (C-2'), 104.4 (C-3), 103.9
(C-10), 99.5 (C-6), 94.8 (C-8), 56.7 (-OCH3). LA_I-%
P RSCHRARIE 2, s A 4 N AR

EY 5 FOMAR, SRIREN IO 2 P,
HED IR WAL AW - ESI-MS m/z: 287 [M+H]',
2R CisHg06. "H-NMR (500 MHz, DMSO-d)
5. 6.65 (1H, s, H-3), 6.18 (1H, s, H-6), 6.44 (1H, s,
H-8), 7.40 (2H, m, H-2', 6), 6.88 (1H, d, J = 8.4 Hz),
9.98 (3H, brs, 7, 2/, 3’-OH), 12.97 (1H, s, 4-OH);
BC-NMR (300 MHz, DMSO-dq) J: 181.6 (C-4), 164.1
(C-7), 163.9 (C-2), 161.4 (C-9), 157.3 (C-5), 149.7
(C-4"), 145.7 (C-3"), 121.5 (C-1"), 119.0 (C-6"), 116.0
(C-5"), 113.3 (C-2)), 103.7 (C-10), 102.8 (C-3), 98.8
(C-6), 93.8 (C-8)» LA b Hds A SC kIR i S A — (M,
WS EALE Y 5 AR R 2,

WEY 6: TEERA, FRERBENY SO SR,
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eI H A 2L &4 . ESI-MS m/z: 271 [M+H]',

21K CisHygOs. 'H-NMR (500 MHz, DMSO-dg)

5 6.78 (1H, s, H-3), 6.20 (1H, d, J = 2.1 Hz, H-6),

6.49 (1H, d, J = 2.1 Hz, H-8), 7.93 (2H, dd, J = 2.0,

7.0 Hz, H-2', 6"), 6.93 (2H, dd, J = 1.8, 7.0 Hz, H-3',

5", 10.53 (2H, brs, 7, 4-OH), 13.00 (1H, s, 4-OH);

BC-NMR (125 MHz, DMSO-d;) J: 181.7 (C-4), 164.1

(C-2), 163.7 (C-7), 161.4 (C-9), 161.1 (C-4"), 157.3

(C-5), 128.4 (C-2"), 128.4 (C-6'), 121.1 (C-1"), 115.9

(C-3"), 115.9 (C-5'), 103.7 (C-10), 102.8 (C-3), 98.8

(C-6), 93.9 (C-8). LA -4 55 Sk FeA— 3,

B TENEY) 6 K TRE
W& 7. ok (B, mp 210~213 C.

ESI-MS m/z: 165 [M+H]", 2 T34 CoHgOs.

'H-NMR (500 MHz, CD;0D) 6: 7.42 (2H, dd, J = 1.8,

6.6 Hz, H-2, 6), 6.79 (2H, dd, /= 1.8, 6.6 Hz, H-3, 5),

7.59 (1H, d, J = 16.0 Hz, H-7), 6.26 (1H, d, J = 16.0

Hz, H-8); “C-NMR (75 MHz, CD;OD) d: 171.5

(C-9), 161.5 (C-4), 147.1 (C-7), 131.5 (C-2), 131.5

(C-6), 127.7 (C-1), 117.3 (C-3), 117.3 (C-5), 116.0

(C-8). LA_EXcdm A scikapis A5, ket

G T AR FRIER N IRTE -

53 ik
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