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HUHER—-AGHEERGREEE Y, RNRIET RS, BN I2h 4
Jeil. HREIRE ., BUERLE RN LIR X-GI M ST, En B F R iy
L5 (6) MR IR AR DB R I 0 OB M S B .

W2 XFR B T (Artemisia anvnua L.), RER B EH FRIFIEKR. B0k
BARXBBEEEHERBL . FEED. BRLEY™ . 5L
g Arteannuin B™ 1 Arteannuin A" LB FHH 3 Quer- 1(?1—13
cetagetin®™',  RAVMMX R YIA mB RSP, BRTHAME L
MK Arteannuin B 5f, H4r BB — A E 0 E LA W FH R LG
PIERT A — AR R, XAFRMEEEA R IIE LR
#H % # (Arteannuin), BAHBIEHEIUERARMS. AC{UR
SEBENEHREAERN, ETAXHEY P2 E RN H T
TFHRAURSBHTEREAXRE.

HHEQR—FMIEBERE S, K 156~167°C, [a]FP468°, B4} B il m ‘e 282,
1472(M*), 43 TN CuoHooOs, BEML MG O- R (1745 K ) K 4 (831, 881,
1115 JER ) iy By, B Rk 3 $ik7E 0.93(3H, M Hik, J =6 ##, Cr1.—CHy)HI 1.06(3H,
WHEE, J=6.5#, Cro—CHa) 5| H— B . 7£01.36(3H, My, C,—CHy) 4

l
— A ETHER TR P (CHs—(')——O). JAST7E 03.08~3.44(1H, £ HM, Cri—

HYB—ABTF, W 01.06 (N E A A M, R, BAHE 1.06 fHE, W 63.08~3.44
WL EEEANER=4.5#). HLELHE061.06 FELMHG—IE, XMHTHZ
WEREMEZRERMERESLN., ATFXARTFAERS 106 MEE L E
AR W E M, B REAEW —MRIHEE — P ERTF. #£065.68(1H, pig, C;—H)H
M — AR, BEHRESWHANARE FHENKR ER—DE, BEFERSS, BRXASE
LB R 5 AR F AR IR T MR,

HHREGEZXBRRNVIERSH — /YA ARY, %P m/e 260(M* —32)H; 81
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WL E Cs-H Ci-H C1s-CHs C14~CHj Cis-CHj
O {fi 5.68 3.08~3.4 1.06 0.93 1.36

N . B (3 H) Rig (3H)

IERSEATN ik (1H) 2t 1082)) T=6.5 T=6 i i (3H)

Mg FEERERSA - EAEY. ATEBBEREED, 03.44~6.68 ZRBAH
RFHES, RAX A T EERRETHAMRET L. 51.36 fy—/-F B Ay Ll 3
RHETXAMFAIEEAMRET L. FEERRG-RREENR, BETHTEL
A4, BREGETRIFELEY (D), BRELMRRBI FRUE, grEHs 7R
# CisHoOy, 5 1MW, EFRE—PERT. ELIMGEP S ARBEN K, EHER
kg ST EE TSN B -PERAFERBLESA ML AEANLEY.

HREXGEMBERNGE, BABAMARKEIGERE", HAELNERBERIE
A LA T, BEXSA - IABEEA. ABACHEREERGLERLEY
(), SHE-KREAKBHETHTHAAAUNEEIATARRALEY G, 2AZ

RTHRELEFOEILEY Q). ¢ HKF-MeAtE/Lay(2).

HEHAMRTRELAM °C BRI MM Y THEEHAR 16 AR T 1915
AMES. ZERESEIRIE L 79.5 f1 105 ppm M IFH A FRRI K, XF N REMAR
BN, BRAEEABRTXHEATZREATE, XERTHEENEREMAFTH. #
32.5, 33, 45, 50 1 93.5 ppm H I 5 - AUBKA W E s, Fop— A BUBRET DU 6 R L BUK
B, TUREHARSHARFETHEN—K, X0 RTIRENSRHETE,
FEMRBSLIRIG R, BAE 25, 25.1, 35.5 1 37 ppm H I 4 PRI =EMAE 12, 19 F1
23 ppm HWH=AMAMM M ES. 72172 ppm HIMERBRAFABTLIEE L RERE
F—ARET. BEAAY Q) M@ MLI . BRI R IR R — 8 EER
B, AfLAMESE I, I1, LI IV & V REE RN G4,

(1) —(IJ—O—O—(')— (Iv) CHS—(.I"—O—-
w/| m | |

| S
(111) B4~ —CH—CH, (V) m4A —CH,

Yy
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FREQLEENRAMMBRRL N X FREWSHHHE".

GRESY. TR Dz—pz 2,2, HIESK
a=24. 098A b= 9468A c= 6.399A, EE
KRME do=1.30 35/ K°, 57 {H do=1.204
R/EXE, BEPATHRZ=4 MHBERK
$& 7 Phillips U f7 900K, FMEEDBE
RT2VBELARTHEURER, RETHERE
B4 T (B 1),

HHAX A B WA R R LA
BOEEET. W K5 W EEI5 AR Arteannuin
BG)“2RABMEANERBIHRANELE

¥ (6)"% WAAIER Cotton 3 W (H H E W
ORD, @29 = —11570; $?28=0, $Z5~272 = 1-2460,

Bl FES TN

¢=0.007, {bi. L2 61y ORD, &= —4696, &>*=0, I2"=+3730, ¢=0.23,

(1) H,SO4/HAc

O
5

(2) H2I Pd/E

ST, B DU 9 2 7 25 2 S5 2 (6) B 1 g L5 4 ) A s R 7 WO AEMHE
FHEUR T 0 BB ORI R B W A R RS R 1 BTR, Tk R Bk 1,

FHEN C REAAMEA NaBH) ZRFHZELERAL AP ) (HC B % H
WMEE RN PEMBER A Y), HHEI46KIB2HMA - Nig. Ju, 15,=
O # (B8, Ju1, 12, =4 B (B-H0), PTLUBE (8) M Cua LTI J 4, WTLAHEE Cu 1Y
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SV EREROS. BHES1.06 ) Cu—CH; M7 §3.08~3.44 M HIEAE N XN Eﬁ,
Jr,11=4.5 #, B J HEE C—H ZRHEBHNE". \3T
W B Overhauser Z( ¥ (NOE) (356, B/ 44 C1o—H (5 1.7) B,
MUMEF C—HIB.8{FSMMM A 11%, B bl H: 5 Hy
MR XE, WNESTHRAE. RS H, B, KWK
5 H; B4 F W ¥ Overhauser (5, B HN ER AKX R.
H:WEAES TRl HEENRFUNE2HFANLASH
K.

FHEAC-KRETRLEN SELYBERBLEY I
(), BEMERR, WEAFYTFRHBRAMRY, EHHBETE B2 FEEULELEHR

CHy(CH,)«CH;—CH;COCH,
# p-TsOH-CsH,

/ CH.N,

._6\‘ ) K 00y-CHyOH
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¢ FLRABMECKET SIME 4~0 X, AL RNREQ), ERHBETIF LR FEHR
ok eh, AR S30AE ik (2), B AR ZE 96 %, B AL LR W BR P 5
ERALEIRHEAEY (). (1) WLstEH BB (1735 JER ) KFBaE (3400 EX ) iy
Wi, BoR LR AE 03.6(3H, g, —?—O—Cﬂa)ﬁ—/l‘*?ﬁﬁﬁ‘ﬂ?%ﬂ&, f£056.3 M

0O

A, FIEKSSHR, — MWK, BT R, BERRC M. ) BRI
EiR LB LB R BRI AW (8), 8 LA ik BRI IR T R 2 Bk 3% #f (1740 B

! K. BREESERAE 02.1(3H, ﬁﬂé*o—cﬁ—CHs)& 03.6(3H, $“’§,—%—~OCH;‘) 5
o O
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PIA— TP AL, 7£06.28 P — AR LIEERR G EW—MEF, XIMHFHEZ
LR BRI L RO TS B, T M8 AR ANRE- PRAEZR K # 1Y
FLRAREY (2), BRI E TR Y 8- BRI FEP BUBOR S L& (A) 0,
b J A 2 45 8 S RE (deacotalization) T R AR R LAY (B), BEZRBERG L&
PR Ak B B 2 A A T AR A RRRE SRR, S O R ALTIT B 2.

TIHEONERY (2 E 10% LA LB RTEZRME=X, AENHLERR
6, BB LA, HYZITEHESHTFFE N ERHERS THRH CusHao0s. NS
% (1610, 1680,1770 JEk 1), 846 231 nm, e=16500 FIERHE LKL (2.2, 6.68),
AL A 5 THNERN o, B RIFH BRI EH, XS T RER 33 B M B
MBI,

TR RERRE-PRENPEZR(22~25°0) 8 1 /M, RERHHERMILET
PR & dh (10), LuE A FTRBNS TRMEREIL S TN G005, W5 2AE
FUBIBABFBZYO) R, ERIIEETT o, BRI i AT B — 4
ARl (292nm, £=29.6), £ NMR 1 o, B AW FIRS B 4 ¥ 5 F 0% i ik, T 7E
03.98 WPl — 1 Hig, WMIFEASWAORTHBURSESYOMEE—AEFET, T
DRI AR AL, 03.98 MM AR HARERTHARNET. LEWAOEH
—AHHAWHL, MU TEREBIESE. BEARTEE 2 QA L IR AmEFEmN
&Y (DM 30% FEAA-SELNLEE, FRB-ITFHEHRENLEYAL), Bk
JRAE 83.66 hfi — A, NFEHRBIAFRALEY (10) B ANKAZY LAKE
REMALS TMAREMER. ETHRANNE, BE NMR & C-H wbf 0 % HE
ALEENTERXTBELEY (10) BRE « HENEW, ML A REBHE
Mg, BORTES THE S, XWMFAS O H SHMAMEERARR, 8 AEEY C-H
P P B EE B B0, BN P B R RO, AT R E B 3. WA E P G-
A Cry-CH, it T 32N E MR R ma A R AR e # 0 8 (£ 2).

£2 o FLU0) 5 BHAUDHNMR

“: l’\f *IJ Cq*l[ C13—CH3 014—01 Ig
10(a) 3.66 1.14 1.08
11(R) 3.98 1.35 0.88

TEAF MBI -HER(1:10) BB LA R R &, SuRAFMTES FRRAE, B
BT RN CraHaoOs,  LLAMGHEA RIEE (1710 BEXK ) AP B (1770 JEKR ) ity Bl ide,
BRI HEE DK Cip-CH, R CG-EAHEHK, HHAOMBRIBEAT#RENT

M A/B ARG EY) (15) WITB I, ™1 LAHEE (14) P Cus-CH 2 [ 25 (8] R Rd %2 /b
) C. BLJ5 T8 #E 20, BT A FIFIB R 58-OH 4497 (15)7,  Friifb-& 4 (16) i F 5T 1y ik
2y vpedliiE: ol
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a1 (16) FIFR BRAL 2, B AR BRI B B Y (17), Mae 243 nm(e=16800), AR 1L
Rz, REBRARASDGENZERSHEWAORE—H., XhiE—P
EB] 16 it S A ERIR R i, B AR i A R B A B TR OR.

AW QDB B+ 5 Et,0"BFy R A8 ZB:(18). M (18) Wkt A,
18 ¢ A/B3RATLLA 19 MMy R0oR, BD 18 o o HR7E oI, it~ EH T
AL Cr 2B 7,

£ B

BB MBARIE. WEEN A AR (R a8 = 41, M1% M), B&
FIRBES, REEEZIMTTREBA, /6% A UR-10 RO, — A il
P e Hilger RSO0 5E. KoM 751 B3 60 BE vt (L BT 4CRR ™ i ) 2.
B 3k it J120L PS-100 2 100 JkF i, LAWG R EERE D4R, O {8 B {iL O ppm, J
i . BUH A JIMS-OIU B4 5E.

1. #FRdAEHAHNE

0.3066 32 = % KB% (1.17 23 4HF) N 10 I —FR (R ALY, 515K 0.2847 50
FHA Q) Q.01 EHAF) BT 0 EA_PRD, B ERBRKNREYRE=FH T,
Jeil 15 MRS, REERKHTER 2 /o, REVRHEMS ZAER X5 EFH
3% WREH MBS T4 4, BN 40 AR GLEBEHA T, KR, HHHENZ
FAEE R, AIHKBMBMELER, 20 EF 4N SELHEE, RERELRL
VIR BRI K, Bk 26 T, ZBBEHARD. ZRESE, BRALKHRATR,
WERRE 2Rk, BB 0.0010 7, BIE T FI=KER.

. BERNER (1)—>(2)

SHEMHAML.2 5% 5% ME-KMIGH 70 EAH MR, EXHR, WET AR &
210 ZF S ERA TR, WAL, ¥ 120 EFEES M1, HFBERE. H—Fo5
T, B, LMD EHREER, B4~ ZAEDL, HE4~0 K, FEHRELY
(@) Frih, HO.555E. MH—WwiB 0.455L, MK 100~111°C, RHE A X ATk 200
S R (2), #5K 106~107°C, 8K 75%. [a]F =—133.7°(c.0.98, &{h).

[4+#7] CusHa.O, 8. C, 67.72;H, 8.33, s:uif. C, 68.05; H, 8.59,

AL 1T50(75 03 R R .

BR3teR. 1.40(3H, Mg, C;-CH,), 5.6(1H, &, C:-H), 3.02(1H, £ Hi4,
Cy;;-H), 0.88(3H, Wik, J =6, C;,~CH;), 1.07(3H, Xi&, J=6, C;3-CHs),

il m/e. 266(M").

HTEAMRYE 15, BT 10 BARE, FN 30 E3 X HABRMAMMAERER, &
16°C F|K T 16 /e, KRB AL RAKBERK, B2 P, BARMATR, MERE
YR, BRGHGY(2), EO0.96 5, /K 106.8°C, 8K 6%, 5 LARAAMHEHK (2N
BEASRE.

FRAPRPEL (D)
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EREABRN 1 B MRY M 3 ZATK IR, MAFHHENER
Bt LRV R 20~30 267k, TEVK# (0~B°C)JE 2 /b, MM = 2/, BRAlmRY
1.02 3%,

PR MR Y A N EITE AR 4 IR B (20 0.5 38), M IE ek il 43 200 ZE 3844t
RERY (D), B OL~03°C, BFHHE IS XA 220 3, %55 86~89°C, 18K 84%,
[a]5—65.1°(c.1.06, &), ¥ 45 B S AMITHHE QMRS AMIK.

M. 1260, 1735(HIAR), 3480(F%E) K,

gtk 0.88(3H, W, J=6, C;—CH;), 1.25(3H, $UE, J=1, C;3-CH,),
1.46 (3H, ™%, C,;-CH,),5.3(1H, Mk, J =6, C;—OH), 3.6(3H, N, -(IJ;-OCH3)_

e m/e. 281 (M*-17). 0

b4 (s, (T)—>(8)

M ERAMBBEM 0.5 S =4 PEGmeR Y, I 2 27 Tk e & 2 IR, 78
WRTHRESH, K58 SELAEG 0.4 kY, RRAEGHEER (100 BLF)&E
B, RO 1ECK: ZK ZB0EH, 8 — RIS 4 16 ¢ %ﬂ' fE 11~14 BERE TR
SrT R84y 200 Z R L AMRY (8).

[4r#7] CisH2s0¢ 3544, C, 63.50,H, 8.29, WY, C, 63.50; H, 8.47,

ZL4h %, 1725, 1230(ARMRAR), 1210, 1740 Ag) E K .

BRI O {4, 0.90 (3H, XSUJ% J=6, C,—CH;), 1.32(3H, Wik, J=T1,
C1-CH;), 1.46 (3H, M4, C,;—CH,), 2.1(8H, i, O——C|—CH3) 3.6 (3H, mi4,

0O

—C—OCH,), 6.28(1H, #i, —owé—*vo),
o b
Jii m/e. 340(M*),
b (Mg, (1—>(2)
B0 B (MIET 4 ZFAWEL, A 1327 10% BRREPB|. FH 18°C i E 1 /M
B, MBEBK, HZBBR=E%, BERKEEDE, TAFRBRATER, ZBRER BLE6
BRE M (2), |20 %IE, B 103~105°C, 5EMEBEERSHBEAREE. By ()
BERFR RS EMTER QN B H—. iS5 ARETE LA,

o8ty ei, (8)—>(2)

50 B FRY) B) W T 4 ZEF IR, N 2 £ 7H10% BRIR4PISM, T 18°C 3R 6 /)
B, MABEEBEK, RIKZFEHTHECRE &, 10 2048050k, Kk, =K.
Pt BT HRaB TR, 183033552, B 109~110°C, 5AMHTBE (QRABA
AR, CHRESEREEEQOHE, HERFNERSEABREELQ MR, H—
.

3. MERBDAEMAHTER:. (D>

1.5 wEBEET 120 EF- 8, Ebkffiﬁf’(0~5°0) Eﬁ#Tﬁ}&ﬁﬁﬂﬁﬂu}\ 1.5
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R EARTEALER. MoeEskEiRk e, R KBERR R, WUE (26°C) Br 475
1, 8 1.33 5L G, BRNE-ECkKEE, 180.71 séREH ), HBA 168~
164°C, [a]}’ 1564.4°(c. 1.03, & {h). BHEKE/S X ¥l 0.35 5L 4 (3).

4] CusHoiOs HEM. C, 63.43;H, 8.52, st#ifd. C, 63.31, H, 8.60,

LM, 3400 JEK Y,

it m/e, 26T(M*—17),

A4k (3) ey &k, (8)—>(4) ‘

1.1 RB)MIEE 5% ME-RRER 66 ZAPR, R, ¥ETAL EXH
MRk, i, BERBREREEESG1.25E5Q, RRR-ECEEHNE0.78 %,
&P 142~143°C, [a]F —44.2°(c. 0.95, 4 1h), 5RBHIRIEH FEIK.

AL, 3400(E k) JEK Y,

JiiE m/e. 268(M*),

AMHQOAN_FTARBALR: D>

FROIBREAMTFBR QB TOEATE, BTFUFEEAHE —70°C, £RAKRAT
WMl 20% —RTREZAECKER, BWTEBRM 1/, REEE KL
B HZE-WNEARWRREK, SIERERITKRBRATE, HEREERSE 100
EEM(4), A 140~141°C,

H5REAB)BANLGEY ORAKETE. HERM R 5LAaY (D8 R,
H—B. CHEEELAY QWM.

Lot (48R @—>(2)

0.1 k&Y ()BT 8 BFTAKMIE. HW 3 ZF T KL 7E kB e HE 15°C,
ERETH O3 LRAA R AKMERNIS, MG HR LR 16 2844, REM
A ESRAGA Y (4) Wtk B, T BER e ANRS (E I ATIR . 7 25°C O 24 /e, RN
RN BU K, A% Z/= 11 HBRAWEBRR=K. REUBAKERRK, mEK
MRS T8, BEMABEEEERER©Q), HA107~108°C, 5ERFEZRABAN
Fe. MRS T ERNTEME.

4. SMAFETQRESLBZHBELE (2)>()

B3 TLAMF EE Q)T 180 27 10% HA L 28 (95%) W+, 720~
26°C HCE 72 /B, BRHOM 60 ZFHK, FEIK IR, MMM E pH 2, JFREE
KA ECE 24 /be, BA RN BE ZBER =K, ZBERKEZE .

FRZBERRE 3% RREMBBRLE=ZK (B KRAH 20~30 ZH), RERIEK
YZREE R P, KRR TR, BEREEN, 5 1.6 T E kK, 8 160 Bk
JEHE SR HT 43 B, LU BE AV A, W 4R 55 56~ 105 B4 B B S M4y, TN-CRES
RS, BERES & (9), BA126~127°C, [a]3+69.6°(c, 1.12, &),

U471 CiHaOs H8{E: C, 72.55 H, 8.12, L#ifl: C, 72.74H, 8.37,

Mk 231 Rk (e 16500),

44 il 1610(C—C),1680(a, B AMEFIM), 1TT0(H L3 AIEE) B XK.

ERiIEE: 0.96 (38H, g, J=6, 0,,CH;), 1.06 (3H, ik, J=6C1;,CHy),
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2.2(3H, ¥, CH,0=0),6.68(1H, Mk, (:J=CH—),

B m/e: 249(M*4-1),

o 9 Hatkit RILAHAL, (9)—>(11)

02wk B (DET 20 ZHFE, BHEOCIMAN 0.4 ZEF 4N JEHIAPEME, £
BEHTERKHEA 0.8 % 30% FEIMAA, MG HBRAKE S (0~5°C), HKE 24 /i,
R RN BEIAKKS, B3R 2], HERE ST, S8, SRBKEERH, THZ,
18120 3 (11), AWE-ECHKEL M, /5 160~161°C, [a]5’—20°(c. 1.15, &f5).

AP, 280 ZERK (£ 86.2),

oA, 17T10(/A), 1TT0(H IR ER) Bk 2,

BHE3ES, 0.88 (3H, R i, J =6, C1,~CH,), 1.14 (3H, Wils, J =6, C;3—CHy),

|
O

6. BEXESRWHRE (1)—>(10)

2 WHEBEEMSO ZAFMAM. W2 TMMREE T 20 K, HUBMREFER
EHHTREMANGEERRE R, G0 RMRBHE R, 7£ 20~22°C iR 1 /hs, RE
b0 ZEAK, BZBMER-K., BERALRAKEZR(GETHADAHELRKZSR).
KEM10% thMRA 2 pH2, FR ZBIER=R. ZRERKBEESH, 2T KHRHA
Tk 2~3 /hit, ZEAERBIENT, FIERAYBOKELE R, ALEETH, MALSVH
B, WHZ, FTEHRE . 318, 448> (10) & 200 %753, #5 K 2156~219°C, FH454
—K, B 222~223°C, [a]¥—26.5°(c. 1.47, 1),

(48] CisHaoOs HE{E., C, 68.24;H, 7.63, scHifi. C, 67.80;H, 7.71,

AN 292 2ROk (e 29.6),

LA 1TI0(MH) 1770(TLGHF M EE) JE kK2,

BRE3tIR: 1.08 (83H, X% J=4, C;,-CH,), 1.35(3H, X i J =6, C;3-CH,),
2.04(3H, M, 0H3—(ﬁ—),3.98(1H, i, o FE L H),

Bl m/e. 264(M*),

6. {53 wmss(Arteannuin B) (5) gy B4k (5)—(6)

2N OC)IE T 80 ZFAMMANKRER (1:9) WIRAW R, 45 ER (20°0)
BB 16 M. REBAMASEDUK, HAGRREK. KUEEBRAKEERZLSWH,
LFKBRA TR, BREFIHEN, B AEK, H0.6 5%, HNM-CHRHH =K, 180.4
AR AR, 78 A 186~189°C,

5P 1625 (C=0), 1710 (C—0), 3400 (2 #E) K (SR [4] L 40 i
1625, 1715, 3570 JEX ™, H Al ¥ HHy 53X MR—50.

Bl m/e; 248(M*),

100 =% LR HRAEBRIME S, WA 120 23 6% 48/ K 10 ZEFH Tk 28, 7
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Wik, HETEk, & 14 ZASGTRAFRE, BREFIEE, B REH, HRE-EC
RELHRZK, 1540 Z7 =Y (6), B 120~132°C.

L5 1710(—C=0), 3430(—OH ) EX ™,

% m/e. 252(M*),

ORD (0.23% @ 15 1% ). Die=1+3730, D=0, P**=-4696, D**= 4106,
0= —-160, = -213,

7. BEERS5BOER (D—(16)

1M 110 ZF K RERR- MR HRR IR AW (100 ZF K AR N 10 EF e HiMR) B
5], iy, 76 26°C B 16~17 /ot , AR BRIFR AW RL. BREBBBEANS
Bk, #Y, HEHRREK, SHEKEZFE, TKRRHATHR, BIEER
ZENBABELER0.957, BRBE-ECRELSH K, 8200 2R REMHA6), B
A 144~146°C, [a]l’=-16.2°(c. 2.1, ﬁﬁj),.

[4r¥] CuHaOs &Y. C, 71.19; H, 8.53, L&, C, 71.10, H, 8.18,

s, 1T10(FR), 17T70(HTH N ER) R .

Rk, 0.94(8H, W%, J=4,0,,CH;), 1.11(3H, Nk, J=7,0;3-CH;),

BRig m/e, 237T(M*—1),

A6y #FIr 5 i, (16)>17)

0.2 5= (16), ¥ T 20 ZEF 0.25 N S & b4 BB ¥ M, BOK i L m#k 20 434, 05
FEBR 3 R, BiRAr A B, B E, TR EAFEA AW AD, RHNIE Axe: 243nm
(£16800). n10 EF KW, REH10% MM EPH2 £H, HZMER=K. B
BRKEESE, TKHMATE, BREBANSHFRES, ARE-ECRESR K, ™
Y5 K 144~146°C, [a] i’ = —15.8°(c. 1.14 §f}), SEK(16) R A B R TR, BEEH
BIR, {8 R 4L 46 80 5 R R (16) — 3.

M Et;0*BF; #i s &k 4. (17)—>(18)

B0 ZEFEASYWADNBFOZEFA80% LB+ (A& 100 ZRAELE), Mz
%, %3, ERBERR X ZE, Kb ZEHR(HE 400 Err A8 BOKBE A, 10 2%
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TP REPEEXAERGYH TR REBRRUTEROEN, EHEE
FEBR SR EA R LA NAERAT TAXAEBRETEROER, L5k
THr5EBe. T E R B BT BT U B °C B SL IR B R o B HESL IR, LAY
AR, LR AL BB MR L il o B # R 22 By Y B BT fERE S A, 19
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STRUCTURE AND REACTION OF ARTEANNUIN

Liv Jixg-MING N1 Mu-vYuwn FaN Ju-FEN Tvu You-vou
(Institute of Chinese Materia Medica, Academy of Chinese Traditional Medicine, Peking)

Wvu Zuao-HvA Wu Yu-LiN Coou WEI-SHAN
(Institute of Organic Chemistry, Academia Sinica, Shangha)

ABSTRACT

Arteannuin (1), a new sesquiterpene containing a peroxide group, has heen
isolated from Ariemisia annua L. It crystallizes in colorless needle. The high resolution
mass speetrum indicated the moleculer formula, Ci5Hg205. Its infra red spectrum shows
a d-lactone group at 1745¢m~! and a peroxide group at 831, 881,1115em™, The NMR
spectrum of Arteannuin (1) has a tertiary methyl group at 8 1, 36 and two sccondary
methyl group at §0.93 (J/=6Hz) and § 1.06 (J=6.5Hz) respectively and a multiplet
at 8 3.08~3.44. A sharp proton singlet at § 5.68 is assigned to an acetal hydrogen.
Irradiation of the multiplet proton at & 3.08~3.44 in the spectrum of (1) causes three
proton doublet at 8 1.06 to collapse to a singlet. Furthermore, irradiation of the methyl
group signal at & 1.06 causes the multiplet at 8 3.08~3.44 to change into an one
proton doublet (J =4.5Hz) which can bo assigned to a proton on the carbon adjacent
to methyl group and it appears clearly that only one proton is attached to the adjacent
carbon. The wide band *H decoupled at **C NMR data of Arteannuin (1) has 16 carbon
resonances. The off resonance **C NMR data allows the observed resonmances to he
assigned to three methyl-, four methylene-, five methine- and two quaternary carbons
together with one earbonyl-carbon.

T'he presence of peroxide group is further proved by quantitative reaction with
triphenyl phosphine'®. Catalytic hydrogenation of Arteannuin (1) over palladium-
calcium carbonate catalyst yields the epoxy compound (2) "% with loss of one oxygen
atom. When compound (1) is reduced with sodium borohydride, it gives the hydroxy
compound (3) which can be further hydrogenated under the above mentioned condition
to yield compound (4). Compound (4) also obtained by reduction of compound (2)
with diisobutylaluminum hydride can be reoxidized with chromic anhydride-pyridine
into compound (2)

The partial structures I, II, {II, IV and V have been deduced by the chemical
and spectroscopic evidences. The structure and relative configuration was ultimately
dotermined by X-ray diffraction™®. The structure picture of I is shown in Figure

1. The trans configuration of the lactone ring was deduced as(1) by comparison of its

.
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ORD spectrum with that of compound (6)“* obtained from arteannuin B . The
absolute configuration of arteannuin (1) was determined using anomalous dispersion
of Cu-radiation by oxygen atoms and was shown in 12, Stereoview of 1 is shown in
Figure 1.

It is known that the reduction of dialkyl peroxides to the corresponding alcohols
and/or ethers may be carried out with a variety of reducing agents such as titanium
trichloride, lithium aluminum hydride and hydrogen with catalysts “*!. Arteannuin
(1) furnished the dihydroxy compound (A) in catalytic hydrogenation over palladium
calcium carbonate, and underwent deacetalization to give unstable compound (B)which
quantitatively converted into the lactone (2), in the presence of trace amount of acid.
Its formation may be considered as a result of an intramolecular ketal and acetel for-
mation.

Arteannuin (1) on treatment with potassium carbonate in methanol at room
temperature for an hour undergoes an intramolecular epoxidation to give the a—epoxide
(10). The hydrogenolytio product (2) is converted by 10% alcoholic potassium hydro-
xide solution at room temperetufe through a keto-aldehyde reaction into &, 8-unsaturat-
ed ketone(9) which on treating with 30% hydrogen peroxide affords tho B-epoxide
(11). From the NMR spectra of 10 and 11 (Table 2) it is evident that H-4 of SB-epo-
xide undergoes the rather down field shift arising from deshieding effeet of the lactone
carbonyl group, since from the molccular model the H-4 seems much closer to the
lactone ring. With 10% sulfurio acid in glacial acetio acid at room temperature, Arte-
annuin (1) gives the compound(16). This reaction seems to proceed through a carbo-
nium-ion intermediate (12) formed by carbon-oxygen fission in acid. Compound (16)
on treatment with dilute alkali gives &, B-unsaturated carbonyl compound (17), which
on further acidification is retransformed into the original compound {16). This further
proves that the y-lactone ring of compound(16) is in the cis-form, becaunse the forma-
tion of cis lactone ring is much easier then the trans one. Compound (17) on treat-
ment with triethyl oxonium fluoroborate gives the ethyl ester of (18). Since its optical
rotatory dispersion coincides with that of compoud (19)™#, therefore, the C;-H of
Arteannuin (1) is also a-orientated.



