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PEHEWEMLFERD NG RI

BaY REZ #8E F=
EWE KEHE EAFD RR

(REBFTEBE + AT
ChEEZ£FRERAGHPIR, L30*

BE EEXRBIHPEHFEOLERYET THRREGHIT, HhiE AR —HER
(ginghaosu) g R A MEMFHLEAM, ALCHREY, FHRELEEHLHEAE, XH0.F
EERERMMHIBEE, HHETERAE(ginghaosu I R IINHFLEY,

FREELIEATSEZ—, ERECAZTSLENALE, REESN, MAEARLE
k.

LR 1B R RGE A R h, Wb & A R (artemisia ketone) , 5 B (iso-ar-
temisia ketone), ¥4 (cineol), ZWEME (1-camphor), T H#M(caryophyllene), a-FHik
(a-pinene), FEEEMBMRMEAKLESD, WHELR —HKEENE (scopoletin) REARRFER
(scopolin) ™, LA WS, HEIEABE—arteannuin A f B0, RE—7 HRHEK
6,7,3,4’- 0 B MK (quercetagetin 6,7,3’ ,4’~tetramethyl ether)V, Hjude, HALE, B
RS, SRR A-FRIRNZMEE(8-amyrin acetate) 1%,

BN P ERE (P L BEY Artemisia annua L)ISEHEES, SEBERN, 2
EARARER, RELBKE, LERER X-HEERIHRETRESN, FHhOH
ShEEBEAEE, —MAORER, —HAEEE. FERD, FEPROQORFERRMWDHA
WL RERE, KB BT EERMNEERIET TIRREE.

¥ H £ (qinghaosu I) B ARG &, B4 190~191°C,[a]¥~50°(C=0.02, &),
Rk F B/ m/e 206 (MY), 43 FRHD CistiO0,, BRI IER 7-PET( 1760 cm™) AHIR
Wokk, BipiIL#R7E J0.75 (3H,br,G,,-GH;) J 1.83 (3 H,S,G15-CHy) FAH &k, BITR
WHEW, 13-PRESKGHI, £ 5.60(1H,br,G-H) F—A Wi LAy, 7£2.85
(1H,br,s,C-H) & 4.60 (1 H,br,G-H)E AR PG, B X-HEA[/FITOHRERL
BsEHN(2), PERSB LIAIH ZFERNELAY, 52-FRTREORE, FEKH 2-%
ETRIIP—8°(&kMkrg), B4 s-frRIMARE, 6-frkk - ZERMEAX, Bk(2)H
B BB M HT,

W F(qinghaosu I HFAH LR, HK 1561~153°C, [«]8—73.5°(C=1.01,
PR, R, a5 v, BmEEAR ER%¥ 285 arteannuin BO—F, iy
H(3),

##FE (ginghaosu IIT) B G4 REHK, K 109~110°C, ik T8 m/ec 266
(M%), FR CisHyOy, LKA J-HEE(1750 e~ DA Rbcke, BRIl S8 #HE

&3 1980 43 H 3 BIAl,



5 # % * % # 367

¥R, £ 50.88(3H,d,J=5Hz), 1.07(3H,d,J= 6Hz) J 1.40 (3 H,s) =/ BX ik,
£3.020H,m)R 5.5 QH,s)FHAEREE, LEZBSEHFEESLTHO—B, HE
(4),

2
CHs

HC” ~CHy

) HERE (5) amorphane

HEEPRAHEAFLEAENERXRNKE, BT amorphane(5)O%KRY, Fip
fER A BIRNAR:, RREGHLEERRXR. £S5, ARKREHE-ITHERETH
W, RARENEABREMNELQ)AER, XPHAREHEREK,

KET HEGEHREH, BA1TI~172°C, R TR m/e374 (M), 2FRA
CioH,505, HM-BBREI B, RHMEWH 100" nm 210,257, 277, 351, ZLAPXEIRARR
(1650 cm ™) B3 ( 3420 om ™) iy TR ol , xR 3t 8 (CF; GOOH) 7£ 4 3.90 (3 H,s), 3.98
(6 H,S)R 4.06 (3 H,s) YA Kk, (DMSO-de)7E 9.40 (Gy-OH) J 12.60 (C;-OH)FH
ZApEg. ERBBESHHEHER6,7,3,4/- P ERE—F, B 3,5-—5%,6,7,3,4'-
Y PR K R,

BERATLCHRER, HA 204~206°C, B TEKARKX, SARM[BARIINIE
3 PRI B0 4R B 75 BB (scopoletin) ™, B 6-FEE-7T-BEEER.

HHERMBSHAERRERBEMERLEIITERE, HEERS AHIEKM (camphene),
MW (iso-artemisia ketone), 72 #E ¥} (1-camphor) B-T H#R (B-caryophyllene) } 8-
WM (B-pinene) L HER ML BN 0% EA.

x kB 8 4

HEBARRIE, A 08H IR-S BIAE, RICHER. HiitiiEHAINMG-608460
JeARE, AP RS IASR, o EBRMY ppm, TENRE, il IMS-02BRIIME. S
e B2 SP-2B05 B MR,

(=) ¥EPRERZENRRA0SE

BT EEEH, MLBER, ZRIREHRA 2% SELPKERRRZREEs (B
SERBRREEEM), SCHAKEESHE, BARR SHRER, RREERE A 475 K
(V/V)BiR, BEURKRSEG AR, BEBRKRSHERETEEN, AAHR-ZR
CEEEMR . MAMHMBE-ZBZER(90:10)o BAAFERE, AWMM-ZMZEH(85:15)ioA
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HAHKTE.

1. ¥RPROMMF0E T

HRASHKEBIERV A - SAHE CRORE(1:1), 2XBERLR-KRERILE, A
LHBERFAK, BEAHIRER(2), Kl m/e GHXRE)206(M*100),191(24),178(21),
167(8),163(32),149(32), 145(18),136(26),135(39),119(26),108(39),105(42),95(84),
83(32),69(24),55(45),44(37),41(42); JTLEZH Ci1sH,s0. HHEIE X% C75.72,H8.73; KM
{i9%G75.81,H8.22; ZL4phJEil, 2840(3R),1760(3R), 1443(H), 1358(H1), 1305(H), 1260
(89),1235(%),1215(5),1185(38), 1160(58k),1135(55),1085(55),1030(58),994(58),980
(#),960(3),920(), 893(),853(),830(),818(+),750(5),732(&)cm™!,

2. ¥EZEROIMBAEE

HELEREEEVNE—KN AHBE-CMOEE(:D,2%FREM-KRERA, L
ML RMK, ALl &3), Rilfm/e 248(M*), 231,206,190,177,162,149,133,121,
105,91,79,67,55,43; TCE D Hr CisHy0s 1+ 1H2%GC72.6,H8.06; SLM{E%C72.09,HS. 14,
£1.5bh )6 1%2830(38),1770(3R), 1670(8§), 1625(85),1450(H ), 1420(H ), 1380( 1) ,1260( ),
1200(#),1180(),1150(H),1140(H1),1110(=R ), 1070(H),990( 1), 960( ), 945( ), 864
(#),818(+),803(88),720 (§§)em ™'y Bt Iki% [(CD,), CO:GClL1:1]460.97(3H,d,T=
6Hz,C,,-CH,),1.27(3H,s,G;;-CH,),2.60(1H,s,G;-H), 2,72(1H,br,CG;-H), 5.44(1H, d,
JI=3Hz,GCy3-H),5.96(1H,d,J=3Hz,G3-H),
() REBEEERNEROSK

H_E3R 296 NaOH £ B ik th B 2 pH2, ﬁiﬁ:z}tﬁtﬂ BHOEER, BESKER
wiE, RAGHREHERETEEN, AAMB-CBORBERK. NAHmB-ZMZRE(65:35)
85y, BRBHARNT., FEEHNEBL(FER),

1. KEPHMMTEE

24 IE L B — A (E P HEREK, 30%BBAkBE, 1 %=§tBEkEe),
AZMEBEERFAK, BAXAHRER, XEER-BHRME L6, KK 171~172°C, Ji{iffm/e
(AT BE)374(M*100), 359(58), 355(15),341(9), 331(10),316 (5), 301(4),231(3),217
(1),197(2),187(3),181(4),173(5),164(6),151(6), 142(5),135 (4),97(3), 83(3), 69(8),
57(6),43(6); ¥5i# 1,,.nm210,257,277,351( F1§¥);210,273,387(= & 1L48), 233,251,
279,391(FPREM); 210,257,273,350 (KEEE B) L1 5D JE1%63420(3&),2960( ), 1650(3% ), 1600
(38),1550(),1518(38 ), 1458(38),1350(38), 1268(38), 1210(38%), 1160(), 1120(),
1090(88),1060(85),1025(55),1000( ), 980(),870(55),804(H), 730(5g)em ™'y Ik
ik (CF,COOH )d3.90(3H,S,C,/-OCH;), 3.98(6H,S,Cg,C3-OCH;) ,4.06(3H,S,CG;-OCH;) ,
6.97(1H,S,Ce-H),7.09(1H,d,J=8Hz,Cy-H),7.93(1H,q,1=2,8 Hz,Gy-H), 8.01(1H,d,
J=2Hz,Gy-H),; (DMSO-dgs), 9.40(G3-OH),12.60(G;-OH),

2. EEXROMEAOEE

HASERRBIERNA—K (GHR-ZMCR 11, BRAKE), HLBEELSSR
W, BEGHRER, HBE204~206°C, GHREFNEEA R BIRLE, BATM, LL50E1# 3360
($),1710(38),1610(H),1570(3&), 1510(+), 1430(&g), 1380(55),1290(3&),1140(H),
1020(92),920(88),860(%),820(8§)cm™!,
(2) ¥RARHREFOHE

[
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BU)NERmH BN MRRENRE, hCBRRR, BREREEEREITERK,
RAAMS-CRCERKE, NAHE-ZMEE0:DES, BIA=fa6sR, Hdh—h
HERE.

HEARVREhEE HASEREBIEHEA AR —R (FHE-ZMLEELL, 2%FE
REB-HBRBOAGEER) ACHELLFK, BEAHRERU). Hilkn/c(FHMBRE)
266(M*14),238(3),224(29),222(36),210(10),206(5),195(16),192(8),178(8),165(100),
151(50),135(13),124(25),107(11),93(11),81(6),69(8),55(16),43(44); £L5bXtitr, 2940
(38),1750(38),1450(%),1390( ), 1360(8§),1340(H),1260(85),1178("),1134(r), 1104
(55),1075(8§),1050(§),1010(58),865(+ )845(8),770(gg)cm ™,

(0O) |MRAHIRTS KR E

HRETHE BRENEE RABREEHREE, HK0.2~0.25%,d}°0.9103,
n3’1.482, [e]3*—18°(C=0.05,B/KZE), 2K HAK""ME, §F 16 4~ %o. EdkE
SB(18mm), BAR@ESHER, ETHEEEN, A3-RHERENM BRY, 2%
AHERERIN(24.6%), REE(16.7%), A-THM(12.7%), HIK(7.8%). B-HWMH(7.1%),

RIRM Y BMMEEM 40~60°CiREfy, LR, HAMBRKR, 8—-Kalik, L
SHEGHRERRNENE, REMRSKBHER, Lhbib5RHRO—2,

B-FmMr BmMEER 68°Cillty, LR, AAMBRER, H—-XLaihiRiy, LA
SHEEEREMFNENE, REHRESEE-FBHE.

FEFNSBEMEER 68~90°CiEfy, LuBEEN, B SXZMOM-AMmBktik, R
—ERKRGaERY, KA REII DGR,

EREEhoEmMETHRER G, AKX CHORE-AMERK, #—E6asa,
AT, [e]b—12.8°(G=0.025, Z&), AL, LSKHERERRBNENE,
REntia 5 AREBRER, 25t iEbE R -,

B-THEAENSBREERSBEHREY, 2&KEEN, AAMBRE, #—Xan
Rk, USHGCERERBNERNE, REHRASA-THFHBEHE, 250kiRbE0R®
—8,

£ ¥ X W
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STUDIES ON THE CONSTITUENTS OF
ARTEMISIA ANNUA L.

Tu Youyou, Ni Muyun, Zhong Yurong, Li Lanna,
Gui Shulian, Zhang Muqun, Wang xiuzhen and Liang Xiaotian®

(Institute of Chinese Materia Medica, Academy of Traditional Chinese Medicine;
* Institute of Materia Medica, Chinese Adcademy of Medical Sciences, Beijing.)

ABSTRACT

Six crystalline components were isolated from the lipophilic fraction of Artemisia
annua L. They have been identified as four sesquiterpenes, one flavonol and one coum-
arin. Qinghaosu I and III are new sesquiterpenes. Five main constituents, camphene,
iso-artemisia ketone, 1-camphor, f-carophyllene and B-pinene were identified from the

volatile oil of this herb.



