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Research advance on the chemical constituents of Artemisia scoparia Waldst.
et Kit. and the pharmacological effects of hymecromone

HU Yue',SUN Jing-meng” ,ZHANG Wei-yu'"

' School of Pharmaceutical Sciences ,Changchun University of Chinese Medicine , Changchun 130117 ,China;
*The First Hospital of Jilin University ,Changchun 130021 , China

Abstract : Artemisia scoparia Waldst. et Kit. is a perennial herb of the Compositae family, which has the same medicinal and
food effects. In traditional Chinese medicine ,the dried aerial parts are used to treat diseases,and have the effects of clearing
heat and dampness, reducing jaundice,and protecting the liver. At present,the chemical components identified from A. scopar-
ia can be divided into coumarins, volatile oils, flavonoids , organic acids and fatty acids. Modern studies have shown that the
hymecromone in A. scoparia has a wide range of pharmacological activities. It has pharmacological effects such as choleretic,
antispasmodic , analgesic and anti-inflammatory. It is also anti-tumor, anti-liver fibrosis and treatment chronic myeloid leukemi-
a and other diseases play an important role. This article mainly summarizes the chemical components of A. scoparia and sum-
marizes the pharmacological effects of hymecromone, in order to provide references for the in-depth research,development and
clinical application of A. scoparia and hymecromone.
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Table 1 ~ Coumarins in A. scoparia

b waEw Pi i 275 3k
No. Compound Molecular formula Reference
o —
1 RRHEGR C,oHy O, )
Hymecromone
TETH A G .
C, H,,0O
2 6,7-Dimethylesculetin 0T 3,4
6-F2HE-T-HAREA TR
C, HyO
3 7-Methylesculetin 107704 4.6
4 },Eﬁﬁﬁ CyoHg0, 4,8
Scopoletin
S T T 2T ()Tl [ 7 A
. 6 U 5 705D AT CLHO, .
Magnolioside
6,7- " REFLR .
) CyHg O
6 6,7-Dihydroxycoumarin 96T 3,24
W& ==

5,7-Dimethoxycoumarin

g T-RIES-PEBFELE C,oHg 0,

8-Methoxyumbelliferone 26
[
9 7,8 fﬁl%%: H‘% C,H, 0, 27
7 ,8-Diydroxycoumarin
A6 T — & EEA
10 8-MIE6, 7 — ST 3% ¢, Hy O, 10
8-Methoxy-6 ,7-methlene dioxycomarin
— W& o6 T T
11 5,8-_‘|:FI$L§£ 6,7 ﬂktﬁg——ﬁgéﬁ% C12H1006 10
Artemicapin A
C— & _ =1
” 7,8~ IS 6-0 1~ FUL T 5 ¢ CLHL0, 3
Sabandins B
- HAE LT 8- S o )
3 5,6~ T SAUAE-7 8- SR 1 3% €y Hyy O 3.6
Isosabandin
R 0 OCH,
R, R, 0 N (@) N H5CO N
R3 A <
0 0770 m,co 0™ 0 070
R, 0 Y0 OCHj; OCH; -0
Rs 10 R=OCH3; 12 13
1R=CH; Ry=OHR=RRs=H HHRH
2 R,=R,~R=H Ry=R,~OCH,
3 R;=R,=Rs=H R;=OH R,=OCHj
4 R,=R,=Rs=H Ry=OCH; R;=OH
5R,~R,~Rs=H R;=Glc R,~OCH;
6 R,=R,~Rs=H R;=R,~OH
7 R;=R;=Rs=H R,=R,~OCHj
8 R,;=R,=R;=H R,~OH R;=OCH;
9 R,=R,~R;=H R;~R,~OH
Bl BEBTHEEXRSEN
Fig. 1  Structures of coumarins identified from A. scoparia
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Table 2 Volatile oils in A. scoparia
Fe5 HEY 7R 22 ik
No. Compound Molecular formula Reference
14 -4 Phytol CoH,oO 13,18
15 T4 s — Bk Capillen Cp, Hyo 9,12
16 BB Bl Capillincapillone C,HgO 20
17 a-f1 74 a-Caryophyllene CsHy, 18
18 TR 47 % Trimethyl CioH;60 4
19 BN B-Pinene CioHie 11,18
20 B-HEEAS B-Myrcene Cothg i
21 a-JE M a-Pinene CioHye 11,18
22 JE3KZ Apigenin CsHyy 05 9
23 HiMi Camphene CioHys 11,18
24 ( +)-¥rB# ( + ) -Dipentene CipHyg 9
25 18-k 1,8-Cineole CioH 50 14
26 B-Fi K B-Caryophyllene CisHa I8
27 2-Z, H kI 2-Ethylfuran CoH 0 14
28 1-3A %k 2 1-Cyclopropylacetone CsHg O 19
29 1,3,5-3 B =% 1,3,5-Cycloheptatriene C,Hg 23,25
30 4-HJED 3 S 1Y 4-Methyl-2 | 3-dihydrofuran CsHy0 4
31 2-H 36-1,3-2F )% il 2-Methyl-1,3-cyclopentanedione CeHg O, 19
32 SIS Benzaldehyde C,H0 14
33 1,4-—H1$£-2-7, 32 2-Ethyl-1 4-dimethylbenzene CoHyy 16 .25
34 Wi Globulol Cy5Hy0 13,16
35 3-E& 75 3-Carene CioHy¢ 13
36 % 2, Acetophenone CgHgO 19
37 H 3£ T 7 Methyleugenol C, H,,0, 15
38 T #& M Eugenol C,,H,0, 11
39 2,§-ZWE6-(4-W§-3-&%E)X‘,UT»B,] S BE2-0 Ciobhy, .
2 ,6-Dimethyl-6-(4-methyl-3-pentenyl ) bicyclo[ 3. 1. 1 | hept-2-ene
40 LY 4% Perillen CoH,,0 24
41 FEA B Cineole CioH;s0 18
42 T e Carveol CioH;6O 3,20
43 FATE I EE Pinocarveol CioH,;60 21,22
44 B4 147 B Myrtenol CioH;s0 23
45 a- TR a-Cedrene CysHyy 15
46 a-FATHIBE a-Terpineol CioH;s0 23
47 x-S AE M P-Cymene CpoHy 12
48 4- SN HEL 28 Alpha CioHyp, 14
49 a-F M a-Curcumene CisHy 15
50 B-HIAA B-Cedrene CysHyy 1
51 FAHIEE Lavandulol CyoH;0 15,25
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2:5% 2 ( Continued Tab. 2)

F5 EY Pi S 3CHk
No. Compound Molecular formula Reference
52 4 AW EE(E,E) -Farnesol Ci5sHy O 11
53 B-% A WM B-Farnesene CisHyy 15
54 ¥ AL AL Nerolidol C,sHyO 11,25
S5 Z% Naphthalene C,oHg 9
56 FF A Linalool CipHis0 12
57 K2F JL# DGermacrene D CysHyy 19
58 B-Tit 2447 B-Bisabolene CysHy, 19
59 B-Hi 7 Hs B-Elemene CsHy, 19
60 a-PEV i) a-Cubebene CisHy, 21
61 F 4 Alloaromadendrene CisHyy 18
62 -4 24 a-Muurolene CsHy, 19
63 & i Camphor CioH;6O 18
64 VK F Borneol CioH;50 18
65 FEEAATR Thujone CioH,s0 18
66 5T 4 Tsocaryophyllene CsHy, 27
67 1E L 4% N-Heptadecane Cy7Hse 13,18
68 1E -+ JUBk ¢ N-Nonadecane CioHy 13,18
69 9-F1 3£+ JLJ5% 9-Methylnonadecane CyHy 13,18
70 1IE —+—fi¥%E N-Heneicosane Cy Hyy 13,19
71 L-T 1% L-Menthol CyoHyO 25
72 Xif - 4% P-Cyclohexene CioHjg 18
73 S R Tsolongifolenone C;sH,0 18
H
\6'_/\ g CHj; CH,
— CH )\/\/U\/ H,
3 K HyC X ~LHy
15 R=H, 50
16 R=0
OH O 8
.
| & \ LO
22 27 28
CH#CH; HyC, CH,
@ Qﬁ cH_; H;C i;gOH /[ ) /\
H,C
3 32R ~CHO R,=H R,=H 33 34 35

36 R=COCH; R,=H R,=H

37 R=R,=OCH, R,=CH,CH=CH,

38 R=OCH; R,=OH R,=CH,CH=CH,
47 R=H R, =CH, R,=CH(CH),

@MAA)?%W
w»@w@&% %w

L . 2( Continued Flg.2 )
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Fig. 2 Structures of volatile oils identified from A. scoparia
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Table 3 Flavonoids in A. scoparia

i waEy =¥ 27 30k
No. Compound Molecular formula Reference
74 T # 2 Cirsimaritin Cy;H, 04 16,24
75 4x 32 B2 Chrysoeriol CigHp 04 24
76 ARBEFZE Luteolin Cy5HyoOg 24
77 P4 B4 i Arcapillin C,gH,6 04 4
78 P L 4614 % Cirsilineol CigHy6 0, 27
79 V%22 %% Eupatrin C 0, 2
80 284 & Cirsiliol C;Hy, 0, 26
81 S 22 ¥ K Fupalitin CigHi60; 24
82 4-FHPE 22 3 E R Eupatolitin Cy,H,4 Og 2
83 5 2= & Tsorhamnetin CigHpp 0, 6
84 SR 2 3-0-B-D-L A AW Tsorhamnetin-3-0-8-D-glucopyranoside CyoHy 0, 17
85 FT" Rutin Cy7H30046 6
86 SRAER-3-0-FFUHHT Cacticin CyHp 0, 4,24
87 %228k Hyperin Cy1HyOpy 6,9
88 Wil Jiz 2 -7-0-a-D-ML IR 25 B Quercetin-7-0-a-D-glucopyranoside Cy 1 HyOpy 9,24
89 25 H S L B 5 €5 )5 Demethoxycapillarisin C,5H, 04 10
90 4k [ 22 % Kumatakenin C;H,, 04 8

1.4 HHERFMASHERZE 2 RS RABBEARIERNE
R PIEEAH -G IR JRTRE S . AR, 4-MU BAFIE ST BT 55

XY R EAF N RS T B E M2y M,  Z5FE/ER, A SO 4-MU #9265 B B R A6 I HIL )k
H BRI G aE AR IL 2 4 T 4, Teiik (WL 5) o
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- RO 84 R=0-8-D-gal R;=OH R,=R;=H R,=OCH;

74 R=R,=OCHj Ry=R ,=H Ry=OH 82 Ry=OH R;=R,=OCH 0Dl QL =R =H e 00

e D 5 83 R.=OH R =H R=OCH 85 R=0-Glc(I>6)Rha R|=R,=R;=OH R4=H
75 R=R,=H R;=R;=OH R4;=OCH; 2 1 3 3 . R H RO

o e s ol 6 86 R=0-8-D-gal R1=R;=OH R,=H R;=OCH3
el pa o TIOBDE RO
- R:R':RZ:OCH3 R'ioﬂ Sy ] 88 R=OH R =0-a-D-glc R,=R;=OH R4=H

il 3837 4 90 R=R;=OCH; R,=R4=H R3=OH
79 R=R;=R4=0CH; R;=OH R,=H HO (O e}
80 R=R,;=OCH; R,=H Ry=R,=OH 89

81 R=Ry=R,=OCH; R ;=OH R,=H
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Fig. 3 Structures of flavonoids identified from A. scoparia
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Table 4  Organic acids and fatty acids in A. scoparia

5 A/ Vinuabae S 3k
No. Compound Molecular formula Reference
91 F7KE R Palmitic acid CH3,0, 24
92 TR Azelaic acid CoH,s0, 25
93 %4 JF R T TS Chlorogenic acid butyl ester Cao Hag Oy 22
94 Y} ¥ 2 2,1 P-Hydroxyacetophenone CgHg 0, 22
95 £3J5#% Chlorogenic acid CigHy5 0y 2
96 & Oleic acid CisHs,0, 24
97 VPR Linoleic acid CisH3, 0, 24
98 kA% R Salicylic acid C,H, 04 4
99 WNMERR Caffeic acid CoHg O, 3
100 57 5% BCapillartemisin B CyoH,, 0, 3,4

0, O_~_CHj
O oy on HO 0 OH
0 HOY\/\/\j HO' O)K/\Q\ OY@
0 L OH
91 92 OH
Oy-on 93 "

96
HO
[0}
HO OH O
OH OH
100

HO,
: ) Z E)K/\/\/\/=\/\/\/\/ 9K/\/\/\/—\/—\/\/\
HO T 0 HO HO S
- )‘\/\@\OH
OH

95 97

98 99
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Fig. 4  Structures of organic acids and fatty acids identified from A. scoparia
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Fig. 5 Pharmacological effects of hymecromone
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