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Chemical constituents from Artemisiae Anomalae Herba
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Abstract: Objective To investigate the chemical constituents from Artemisiae Anomalae Herba (the aerial part of Artemisia
anomala or A. actiflora). Methods The chemical constituents from Artemisiae Anomalae Herba were isolated and purified by
chromatography on silica gel and Sephadex LH-20 column, as well as preparative HPLC. Their structures were identified on the base of
physicochemical properties and spectroscopic data analyses. Results Fifteen constituents, including seven steroids and eight
flavonoids, were isolated and identified as B-sitosterol (1), f-daucosterol (2), schleicheol 2 (3), a-spinasterol (4), So, 8a-epidioxy-
ergosta-6, 22-dien-3f-ol (5), Sa, 8a-epidioxy-ergosta-6, 9(11), 22- trien-3B-ol (6), 22E-3p, Sa-dihydroxyergosta-7, 22-dien-6-one (7),
naringenin (8), luteolin (9), kaempferol (10), chrysoeriol (11), diosmetin (12), jaceosidin (13), isorhamnetin 3-O-glucoside (14), and
hesperetin-7-O-B-D-glucopyranoside (15). Conclusion Compounds 5, 6, 12—14 are isolated from this plant for the first time,
compound 3 is isolated from the plants of Artemisia L. for the first time, and compounds 7 and 15 are isolated from the plants in
Compositae family for the first time.
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FEFE-50, a1t 4H-6, 22-F M1 M (S0, 8o-epidioxy-
rgosta-6, 22-dien-3B-ol, 5). 3p-F23E-5a, 8a-it % -6,
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(44mg). 10 (66 mg). 11 A1 12 (12mg). 13 (10
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WA 3: TotaiikY (E475). TLC KLl 4h
1T (lass) RN, 5% ER- £ W e it .
'"H-NMR (400 MHz, CDCLy) &: 3.61 (1H, m, H-3),
5.72 (1H, d, J = 5.2 Hz, H-6), 3.25 (1H, m, H-7), 0.64
(3H, s, H-18), 0.96 (3H, s, H-19), 0.90 (3H, d, J = 6.4
Hz, H-21), 0.82 (3H, d, J = 0.8 Hz, H-26), 0.78 (3H, s,
H-27), 0.80 (3H, d, J = 2.4 Hz, H-29); *C-NMR (100
MHz, CDCLy) &: 36.7 (C-1), 31.5 (C-2), 71.4 (C-3),
42.3 (C-4), 146.1 (C-5), 120.7 (C-6), 73.9 (C-7), 37.2
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(C-8), 42.7 (C-9), 37.4 (C-10), 20.8 (C-11), 39.0
(C-12), 42.1 (C-13), 49.1 (C-14), 24.3 (C-15), 28.3
(C-16), 55.7 (C-17), 11.5 (C-18), 18.3 (C-19), 36.1
(C-20), 18.8 (C-21), 33.9 (C-22), 26.0 (C-23), 45.8
(C-24), 29.1 (C-25), 19.8 (C-26), 19.0 (C-27), 23.1
(C-28), 12.0 (C-29), 56.8 (7-OCHs). LA FXds 5 itk
g5, %S4 3 4 schleicheol 2.

WA 4: AERER CEAD. TLC KA
(Msg) BN, 5%MMR- LB W R 40,
'H-NMR (400 MHz, CDCls) &: 3.57 (1H, m, H-3),
5.13 (1H, m, H-7), 5.13 (1H, dd, J = 8.8, 14.8 Hz,
H-22), 5.01 (1H, dd, J = 8.8, 14.8 Hz, H-23), 0.52
(3H, s, H-18), 0.78 (3H, s, H-19), 1.00 (3H, d, J= 6.4
Hz, H-21), 0.82 (3H, d, J = 5.6 Hz, H-26), 0.79 (3H, s,
H-27), 0.77 (3H, s, H-29); "C-NMR (100 MHz,
CDCls) &: 37.1 (C-1), 31.5 (C-2), 71.0 (C-3), 38.0
(C-4), 402 (C-5), 29.6 (C-6), 117.4 (C-7), 139.5
(C-8), 49.4 (C-9), 342 (C-10), 21.5 (C-11), 39.4
(C-12), 43.3 (C-13), 55.0 (C-14), 23.0 (C-15), 28.5
(C-16), 55.9 (C-17), 12.0 (C-18), 13.0 (C-19), 40.8
(C-20), 21.4 (C-21), 138.1 (C-22), 129.4 (C-23), 51.2
(C-24), 31.9 (C-25), 21.1 (C-26), 19.0 (C-27), 25.4
(C-28), 12.2 (C-29). LA b%d b5 ik — 2
MU EAY) 4 ) a9k S0

A 5: IR R (D). TLC KA T
(Masa) NG, 5% IR - LB W e B K4,
'H-NMR (400 MHz, CDCls) &: 3.95 (1H, m, H-3),
6.22 (1H, d, J = 8.4 Hz, H-6), 6.48 (1H, d, J = 8.4 Hz,
H-7), 5.20 (1H, dd, J = 7.2, 15.2 Hz, H-22), 5.11 (1H,
dd, J = 8.4, 15.2 Hz, H-23), 0.78 (3H, s, H-18), 0.79
(3H, s, H-19), 0.97 (3H, d, J = 6.4 Hz, H-21), 0.86
(3H, d, J = 6.4 Hz, H-26), 0.81 (3H, d, J = 6.8 Hz,
H-27), 0.88 (3H, d, J = 6.8 Hz, H-28); '*C-NMR (100
MHz, CDCls) 8: 36.9 (C-1), 30.1 (C-2), 66.3 (C-3),
51.0 (C-4), 79.4 (C-5), 130.7 (C-6), 135.3 (C-7), 82.1
(C-8), 34.7 (C-9), 36.9 (C-10), 20.6 (C-11), 39.3
(C-12), 44.5 (C-13), 51.7 (C-14), 28.6 (C-15), 23.4
(C-16), 56.2 (C-17), 12.9 (C-18), 18.2 (C-19), 39.7
(C-20), 19.6 (C-21), 135.2 (C-22), 132.3 (C-23), 42.7
(C-24), 33.0 (C-25), 20.9 (C-26), 19.9 (C-27), 17.5
(C-28). LL F3d 5 scmkipos — 87, e h s
5 4 3B-FE3E-50, 8a-id 48 -6, 22-3F 1 {5 )i o

) 6: kR (S TLC KA T

(Masa) FIEEEIE, S%ITR- L WEH R W R4 .
'H-NMR (400 MHz, CDCl;) &: 4.01 (1H, m, H-3),
6.29 (1H, d, J = 8.8 Hz, H-6), 6.60 (1H, d, J = 8.8 Hz,
H-7), 5.43 (1H, d, J = 4.4 Hz, H-11), 5.24 (1H, dd, J =
7.6, 15.2 Hz, H-22), 5.16 (1H, dd, J = 8.0, 15.2 Hz,
H-23), 0.74 (3H, s, H-18), 1.09 (3H, s, H-19), 1.00
(3H, d, J = 6.4 Hz, H-21), 0.82 (3H, d, J = 6.8 Hz,
H-26), 0.84 (3H, d, J= 6.8 Hz, H-27), 0.92 (3H, d, J =
6.8 Hz, H-28); "*C-NMR (100 MHz, CDCL;) 6: 32.6
(C-1), 30.6 (C-2), 66.3 (C-3), 36.1 (C-4), 82.7 (C-5),
135.3 (C-6), 130.7 (C-7), 78.3 (C-8), 142.7 (C-9), 40.0
(C-10), 119.7 (C-11), 41.2 (C-12), 43.6 (C-13), 48.2
(C-14), 20.9 (C-15), 28.6 (C-16), 55.9 (C-17), 13.0
(C-18), 25.5 (C-19), 39.9 (C-20), 20.7 (C-21), 135.1
(C-22), 132.5 (C-23), 42.8 (C-24), 33.1 (C-25), 19.6
(C-26), 19.9 (C-27), 17.5 (C-28). LA E¥¥is 5 SCkR
B8, W% et A 6 0 3 HE-5a, 8a-id4H-6,

9(11), 22-Z M i =i

EY 7 AR (E5). UVA. (nm):
253, S%MiR- L EER W R EE . H—NMR (400
MHz, CDCls) 6: 4.03 (1H, m, H-3), 5.66 (1H, s, H-7),
5.25 (1H, dd, J = 7.2, 15.2 Hz, H-22), 5.16 (1H, dd,
J = 8.4, 15.2 Hz, H-23), 0.61 (3H, s, H-18), 0.96 (3H,
s, H-19), 1.04 (3H, s, H-21), 0.83 (3H, s, H-26), 0.83
(3H, s, H-27), 0.92 (3H, s, H-28); "“C-NMR (100
MHz, CDCl;) 8: 30.4 (C-1), 30.3 (C-2), 67.5 (C-3),
38.9 (C-4), 77.9 (C-5), 198.2 (C-6), 119.7 (C-7), 165.2
(C-8), 44.0 (C-9), 40.5 (C-10), 22.0 (C-11), 36.6
(C-12), 44.8 (C-13), 55.8 (C-14), 22.5 (C-15), 27.8
(C-16), 56.1 (C-17), 12.7 (C-18), 17.6 (C-19), 40.2
(C-20), 19.7 (C-21), 135.0 (C-22), 132.6 (C-23), 42.9
(C-24), 33.1 (C-25), 21.1 (C-26), 20.0 (C-27), 16.4
(C-28). A% 55 3ciikapiE — 80, s e s
7 04 22E-3B, S0- R H-FE A 17, zz-Jzﬁ-@Eﬂo

A1 8: WL AR CPED . UV AL (nm):
331,288, 5%MIR- CREF G R B0, SR R
. "H-NMR (400 MHz, DMSO-d) J: 5.44 (1H, dd,
J=2.0, 12.8 Hz, H-2), 2.66 (1H, dd, J = 2.4, 17.2 Hz,
H-3a), 3.26 (1H, dd, J = 13.2, 17.2 Hz, H-3b), 5.87
(2H, s, H-6, 8), 7.30 (2H, d, J = 8.4 Hz, H-2', 6'), 6.78
(2H, d, J = 8.4 Hz, H-3', 5"), 12.15 (1H, s, 5-OH), 9.61
(1H, s, 4-OH); "C-NMR (100 MHz, DMSO-d;) J:
78.4 (C-2), 42.0 (C-3), 196.4 (C-4), 163.5 (C-5), 95.0

MeOH
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(C-6), 166.7 (C-7), 95.8 (C-8), 162.9 (C-9), 101.7
(C-10), 128.8 (C-1'), 128.3 (C-2', 6'), 115.1 (C-3", 5'),

157.7 (C-4". LA ¥ b5 S — 50, e
&t 8 Mkl %
EY 9: HERK (FED. vaﬁ;?}‘ (nmy:

353, 267, 254. S%MMIR- LW 3 (0. "H-NMR
(400 MHz, DMSO-dy) 6: 6.68 (1H, s, H-3), 6.20 (1H,
s, H-6), 6.45 (1H, s, H-8), 7.41 (1H, d, J = 2.0 Hz,
H-2"), 6.90 (1H, d, J = 6.4 Hz, H-5"), 7.41 (1H, dd, J =
2.0, 8.0 Hz, H-6), 12.99 (1H, s, 5-OH); "“C-NMR
(100 MHz, DMSO-dg) &: 164.4 (C-2), 103.4 (C-3),
182.1 (C-4), 157.8 (C-5), 99.3 (C-6), 164.6 (C-7), 94.3
(C-8), 162.0 (C-9), 104.2 (C-10), 122.0 (C-1"), 113.9
(C-2'), 146.2 (C-3'), 150.2 (C-4'), 116.5 (C-5"), 119.4

(C-6"0 LA E%d 5 ek —5", e ih o
9 AARBHE,
AP 10: HEKBA (FED. UVAS (nm):

365, 267 5% R - £ BEH R G 35 (4 . "TH-NMR (400
MHz, DMSO-dg) 6: 6.20 (1H, s, H-6), 6.45 (1H, s,
H-8), 8.06 (1H, d, J = 7.2 Hz, H-2', 6'), 6.94 (1H, d,
J=172Hz, H-3', 5, 12.49 (1H, s, 5-OH); "*C-NMR
(100 MHz, DMSO-dg) d: 147.3 (C-2), 136.1 (C-3),
176.4 (C-4), 156.7 (C-5), 98.7 (C-6), 164.4 (C-7), 94.0
(C-8), 161.2 (C-9), 103.5 (C-10), 122.2 (C-1"), 130.0
(C-2', 6", 115.9 (C-3', 5"), 159.7 (C-4"). LA ¥k
SCHRARIE 2, MO RS 10 L 2R

A 10 HEBR (FED. UV AL (nm):
343, 268, 252 5% IR- Z IO R 40 (0 . 'H-NMR
(400 MHz, DMSO-dq) &: 6.89 (1H, s, H-3), 6.18 (1H,
d, J=2.0 Hz, H-6), 6.50 (1H, d, J = 2.0 Hz, H-8), 7.41
(1H, d, J = 2.4 Hz, H-2"), 7.06 (1H, d, J = 8.8 Hz,
H-5'), 6.75 (1H, s, H-6'), 12.96 (1H, s, 5-OH), 10.91
(1H, s, 7-OH), 9.51 (1H, s, 4-OH), 3.88 (3H, s,
3-OCHs); "C-NMR (100 MHz, DMSO-dq) &: 163.7
(C-2), 103.5 (C-3), 181.7 (C-4), 157.3 (C-5), 98.9
(C-6), 1642 (C-7), 93.9 (C-8), 161.4 (C-9), 103.2
(C-10), 120.4 (C-1"), 110.2 (C-2"), 150.7 (C-3"), 148.0
(C-4), 115.8 (C-5"), 121.5 (C-6'), 56.0 (3'-OCH3). LA
S kR aE S, s etk a Y 11
PRI

EW12: HEKBE (FED. UVAS! (nm):
343, 268, 252 5%/ MR- 2 W i 40 {5 . "TH-NMR
(400 MHz, DMSO-dq) 6: 6.75 (1H, s, H-3), 6.18 (1H,

d, J=2.0 Hz, H-6), 6.45 (1H, d, J = 2.0 Hz, H-8), 7.54
(1H, m, H-2"), 6.90 (1H, d, J = 8.0 Hz, H-5'), 6.75
(1H, s, H-6"), 12.93 (1H, s, 5-OH), 10.91 (1H, s,
7-OH), 9.51 (1H, s, 3'-OH), 3.85 (3H, s, 4-OCHs);
BC-NMR (100 MHz, DMSO-dq) d: 163.5 (C-2), 103.8
(C-3), 181.8 (C-4), 157.3 (C-5), 98.9 (C-6), 164.2
(C-7), 94.0 (C-8), 161.5 (C-9), 103.7 (C-10), 118.7
(C-1"), 113.0 (C-2"), 146.8 (C-3"), 151.1 (C-4"), 112.1
(C-5"), 123.0 (C-6"), 55.8 (4'-OCH3). DA% 5 Sk
il s, A 12 WA,

WA 13: S HPIRY) (TR . vaﬁjf“( nm):
339, 274, 5% K- LWL (6. "H-NMR (400
MHz, DMSO-ds) d: 6.61 (1H, s, H-3), 6.88 (1H, s,
H-8), 7.54 (1H, s, H-2"), 6.90 (1H, d, J = 8.8 Hz,
H-5'), 7.55 (1H, s, H-6'), 13.08 (1H, s, 5-OH), 3.74
(3H, s, 6-OCH3), 3.88 (3H, s, 4-OCH;); "*C-NMR
(100 MHz, DMSO-ds) d: 163.7 (C-2), 102.7 (C-3),
182.2 (C-4), 152.7 (C-5), 131.4 (C-6), 152.4 (C-7),
943 (C-8), 157.4 (C-9), 104.0 (C-10), 121.5 (C-1"),
110.2 (C-2'), 150.7 (C-3'), 148.0 (C-4"), 115.8 (C-5),
120.3 (C-6'), 55.9 (6-OCHs), 59.9 (4'-OCH3). LA ¥
a5 scwkaE 5, M A 13 MRS

AT 14 EAFRCRE R CRER . UV AN
(nm): 348, 266, 257, 5% MR- £ BE ¥ 2 (o
'H-NMR (400 MHz, DMSO-dg) J: 6.20 (1H, d, J=2.0
Hz, H-6), 6.43 (1H, d, J = 2.0 Hz, H-8), 7.94 (1H, d,
J=2.0 Hz, H-2"), 6.91 (1H, d, J = 8.4 Hz, H-5"), 7.48
(1H, dd, J = 2.0, 8.4 Hz, H-6'), 5.56 (1H, d, J = 7.2
Hz, H-1"), 12.61 (1H, s, 5-OH), 10.87 (lH s, 7OH)
9.81 (1H, s, 4-OH), 3.83 (3H, s, 3'-OCH3); "*C-NMR
(100 MHz, DMSO-ds) d: 156.4 (C-2), 132.9 (C-3),
177.4 (C-4), 161.2 (C-5), 98.8 (C-6), 164.2 (C-7), 93.7
(C-8), 156.3 (C-9), 104.1 (C-10), 121.1 (C-1"), 115.2
(C-2'), 149.4 (C-3'), 146.9 (C-4"), 113.5 (C-5"), 122.0
(C-6'), 100.7 (C-1"), 74.3 (C-2"), 77.5 (C-3"), 69.8
(C-4"), 76.4 (C-5"), 60.6 (C- 6”) 55.7 (3'-OCH3). YA
Ko 5 scmkiroE — 85U, Mt Ay 14 8RR
A2 5-3-0-F % b

& 15: FIEBRRRIE K (D, UV et
(nm): 331, 284 5% - ZBEE A iAo 1H-NMR
(400 MHz, DMSO-dq) 6: 5.50 (1H, dd, J = 3.2, 12.4
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