¢ 3% Chinese Traditional and Herbal Drugs 35 50 & 25 14 # 20197 A - 3461 -

FetFERD RABERMRER

Zlf_g;é;&l,z,}, %kﬂﬂﬁ;“, —v%*- §1,2,3,5, i%f&“” 1,2,3’ ‘g
VLRGN R A IRAT, 175 Exis 222001

L REHIZGE R R E K E AR E, LI Eaids 222001
FHZIRBUB I R AR E i, 15 Esi 222047
R KR LR ST, R M 510632
WILE A s ST RR, WL 7% 315100

ZL230w 452 F ot A Y

LR W

B E. HENWARY, RESAMGEN. S B, XNR. FY R, BT RRESMHRANERS, BREPUE
P PR, MR BT SRS NG . B TSI R S S TSR AR IT . LA R ST
A RS RABE TSR, U — P RS G BRI R 5% .

KR HE: RS WIS PUEE: M Bk

PESES: R282.71 XEKFRERD: A XERS: 0253 -2670(2019)14 - 3461 - 10

DOI: 10.7501/j.issn.0253-2670.2019.14.029

Research progress on chemical constituents of Artemisia annua and its
pharmacological activities

LI Hai-bo"* 3, QIN Da-peng4, GE Wen" > > WANG Zhen-zhongl’ 2 3, CAO Liangl’ 2 3, XIAO Wei'? 3,
YU Yang4, YAO Xin-sheng4

1. Kanion Pharmaceutical Co., Ltd., Lianyungang 222001, China

2. State Key Laboratory of New-tech for Chinese Medicine Pharmaceutical Process, Lianyungang 222001, China

3. Key Laboratory for New Technique Research of TCM Extraction and Purification, Lianyungang 222047, China

4. Institute of Traditional Chinese Medicine and Natural Products, Jinan University, Guangzhou 510632, China

5. Zhejiang Pharmaceutical College, Ningbo 315100, China

Abstract: As a commonly used Chinese materia medica, Artemisia annua mainly contains sesquiterpenoids, diterpenes, phenylpropionic
acids, coumarins, flavonoids, volatile oil, and other chemical compositions. Its pharmacological activities are anti-malaria, anti-tumor,
anti-microbial, anti-parasitic, antipyretic, anti-inflammatory, immunoregulation and so on. The significantly anti-malarial activity has
led to its earlier use in the treatment of malaria. In this paper, the chemical constituents and pharmacological activities of 4. annua in
recent years are reviewed in order to provide a reference for the further development and rational utilization of this plant resource.
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Table 1 Sesquiterpenoids in A. annua

F5 LR/ B SR 5 a4 TR SR

1 FHE# (artemisine) 10-11,13,16,19,22-23, | 32  dihydro-deoxyarteannuin B 21

26-27,29-30 33 epi-deoxyarteannuin B 15,19,21

2 HEZE ANFEZE 1 (arteamisinine Varteannuin A/ 10-11,19 34 dihydro-epi-deoxyarteannuin B 19,21-22

ginghaosu I 35  isoannulide 17,19,21

3 HEZEB/AEEE I (arteannuin B/qinghaosu I1) 10-11,13,19,23,26-27, | 36  annulide 17,1921

30-31 37  HEZXK (arteannuin K) 19,22
4 HEHEKX IVEHFE K (qginghaosu I/ 10-11,13,19,31 38 #HE& L (arteannuin L) 19,22

deoxyartemisinin ) 39 FHEZEM (arteannuin M) 19,22,24
5 9-epi-artemisine 17-18,23 40  FEZE O (arteannuin O) 22
6 TFHiEk (artemisitene) 17-19,23,27,30 41 (+)-B-cedrene 23
7 “AEER (dihydroartemisinic acid) 19-21,23 42 (-)-o-cedrene 23
8 F H M (artemisinic acid/qinghao acid/arteannuin 11-12,14-15,19,21,23, | 43  (-)-epi-cedrol 23
acid) 26-27,31 44 (+)-cedrol 23
9 MNEAEEZ B (dihydroarteannuin B) 23,27 45 15-nor-3-oxo cedrane 23
10 1P-hydroxy-4(15),5-eudesmadiene 23,28 46  arteannoide A 25
11 1B-hydroxy-4(15),7-eudesmadiene 23 47  arteannoide B 25
12 4(15)-eudesmene-1p,60-diol 23 48  arteannoide C 25
13 So-hydroperoxy-eudesma-4(15),11-diene 23 49  arteannoide D 25
14 So-hydroxyeudesma-4(15),11-diene 20,23 50  arteannoide E 25

15  (4aR,7R,8aS)-decahydro-4a-methyl-1-methylene-7-(1- 23 51 HHEZE IVEEZ D (qginghaosu 11,19,20

methylethyl)naphthalene

16 1B-hydroxy-4(15),5E,10(14)-germacratriene 23
17 4a,50-epoxy-6a-hydroxyamorphan-12-oic acid 23
18  4o,50-epoxy-6a-hydroxyamorphan-12-ol 23
19 1-oxo-2f-[3-butanone]-3a-methyl-6B-[2-propanol 23

formyl ester]-cyclohexane

20 1-ox0-2B-[3-butanone]-3a-methyl-6p-[2-propanoic 23
acid]- cyclohexane

21  lae-aldehyde-2pB-[3-butanone]-3a-methyl-6p-[2-propanocic 23
acid]-cyclohexane

22 o-epoxy-dihydroartemisinic acid 18,23

23 la-aldehyde-2pB-[3-butanone]-3a-methyl-6B-[2-propenoic 23
acid]-cyclohexane

24 o-epoxy-arteannuic acid 19,23
25  mnorannuic acid formyl ester 23
26  3a-hydroxy-4o,So-epoxy-7-0x0-8(7—6)-abeo-amorphane 23
27  15-nor-10-hydroxy-oplopan-4-oic acid 23
28  30,70-dihydroxy amorph-4-ene 3-acetate 23
29  30,15-dihydroxy cedrane 23

30 HEZ G (artemisinin G)
31 deoxyarteannuin B 21,31

16,19,23,29

IV/arteannuin D)
52 HEXV/EHEZEE (qinghaosuV/  11,17,19
arteannuin E)

53 FHEX C (arteannuin C) 13,19
54  3-isobut-yrylcadin-4-en-11-ol 14

55  cadin-4,7(11)-dien-12-al 14,19
56  cadin-4(15),11-dien-9-one 13,19
57  6,7-dehydroartemisinic acid 15,19

58  FHFENE/AEEZEK (fartemisilactone/ 17,19
arteannuin F)

59  HEZXH (arteannuin H) 19
60  cadin-4 (15),5-dien-12-oic acid 19
61  15-hydroxy-cadin-4-en-12-oic acid 19
62  HEZAIT (arteannuin 1) 19,21
63 HEZE] (arteannuin J) 19,21
64 FEHEZEN (arteannuin N) 19
65 LHELHEHMK (norannuic acid) 19
66  3a,70-dihydroxy-cadin-4-ene 20
67  artemisinic acid methyl ester 20
68 i NE 29
69 HHARV 29
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Fig. 1 Structures of sesquiterpenoids in 4. annua
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Fig. 2 Structures of diterpenoids in A. annua
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OH O

72 R1=R2=R3=H

82 R1:R2:R3:R4:OCH3 90 R1:R3:H, R2:R4:OCH3
73 R;=OH, R,=R3=0CH; 83 R,=R,~R,;~OCH;, Ry=OH 91 R,=H, R,~R;=R4=OH
74 Ry=Ry=H, R3=OCH; 84 R;=OCH3, Ry=R4=OH,R;=H 92 R,=R,=R;=OCH;, R;~OH
75 Ry=R3=H, R,=OCH; 85 R;=R4~OCH3, Ry=H,R3=OH 93 R;=OCHj, Ry=H, R;—R,~OH
76 R;=R3=H, R,=OH 86 R;—R;~-R;~OCH;, Ry—OH 94 R;=R;-H, R,~R4~OH
77 R1=Rp=H, R3=OH 87 R=Ry=OCH3, Ry=H,R,~OH 95 R,=R,=H, R;=R4=OH
78 Ry=R3=OH, Ry=OCHj 88 R;=R,~OCH;, Ry=R4=OH 96 R;=H, R,~R;=R4=OCH;
79 Ry=H, R;=R;=OH 89 R,=H, R,~R;=OCH3,R,=OH 97 R,=R,=OCH, R,=OH, Ry=H

80 R;=H, Ry=OCH3, R3=OH

81 R]:H, RZZOH, R3:OCH3

98 RIZH, RZZOCH3, R3:OH
99 R1:R3:H, RZZOH

OH O

105 R;=0-di-Glu, R,=CHj, R;=R,=OH, Rs=H
106 R;=O-Rha-Glu, R,=Rs=Rs=H, R3=OH
107 R1:O-G1u, R2:R4:R5:H, R;ZOH

108 R;=O-Glu, Ry=CHj;, R;=R,=OH, Rs=H
109 R]ZO»Glu, R2:R4:R5:H, R3:OCH3

110 R1:O-G1u, R2:R3:R4:R5:H

111 R;=OH, Ry=R4=Rs=H, R3=0-Glu

OH O

103 R;=O-Glu, Ry=H
104 R;=0-Glu, R,=OH

OH O

112 R;=R,=Glu

113 R;=Ara, R,=Glu
114 R;=Glu, Ry=Ara
115 R;=Pent, R)=Glu
116 R;=Glu, R,=Pent
117 R;=Rha, R,=Glu
118 R;=H, R,=Glu
119 R;=Glu, Ry=Rha
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Fig. 3 Structures of flavonoids in A. annua
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Fig. 4 Structures of phenylpropionic acids in A. annua

138 R1:R4:H, R2:R3:OH

]39 R1=R2=R3=R4=H
X 140 R;=H R,=R,=OCH3, R3=H
141 R;=R4=H, Ry=0OCH3, R;=0H
142 R;=R4=H, Ry=0CH3, R3=0-Glu
R4 143 R;=OH, R,=R3=OCHj, Ry=H
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Fig. 5 Structures of coumarins in 4. annua
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Fig. 6 Structures of other constituents in A. annua
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