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KCy Woc( I&X- Ancfllro prrcini; Compositaq scsquitqcnc ktoncl; gamrrrcmdida. 

Ahtract-The aerial parts of Anoilfea gur&i atforded three gcmacra nolidcs. IWO of which had not being isolated 
previously. The structures were elucidataJ by ‘H NMR spectroscopy. The con6guration of9-acetoxy parthcnolide at 
c-9 has been revised. 

IFiTRODUCTION 

The small genus Ant&o (tribe Inukac. subtribe Inulinae) 
is placed in the lnula group [I]. From A. gmcini (Burm.) 
DC &ones [2 ] and 9x-hydroxyparthenolide (I) [3] were 
reported. A reinvestigation of a sample colkctcd in the 
South of Iran gave in addition IO 9a-hydroxyparthenolidc 
(l), two further lactona, 2 (the cpimer of 1) and 3 (the 
epoxide of 2). The structures were elucidated by high field 
‘H NMR spectroscopy. 

RESULT5 AND DLSCUSSION 

The spectrum of 2 (Table I) was in part close to that of 
1. apart from the H-9 signal which showed a very different 
splitting pattern. Spin decoupling allowed the assignment 
of all signals. Irradiation of the five-fold doubkt at ~52.86 
collapsed the H- I3 doublets to singlets and therefore were 
due to H-7. The latter was further coupled with thra-fold 
doublets at 6 2. I I and 2.01. As the corresponding protons 
were further coupled with the double doublet at ~54.27 (H- 
9)and H-7alsowascoupkd with thetripkt at J3.86(H-6), 
which itself collapsed IO a doubkt on irradiation of the 
doublet at 62.69 (H-S) the whole sequence H-S-H-9 was 
settled. The signals of H-I -H-3 were nearly identical with 
those of 1. accordingly. the structure and the stneochcm- 
istry of 2 were setrkd and the structure of a lactone from 

Marricaria sufliricosa which was crrously given as the 
acetate of 2 [4] has to be revisal lo A-aatoxy- 
parthenolide, the acetate of 1 as the couplings of H-9 are 
small. 

The ‘H NMR spectrum of 3 (Table I) indicated that 
this lactonc had no okfinic double bonds. Spin dccouphng 
allowed the assignment of all signals though a few were 
overlapping multiplets. A multipkt at 62.83 (H-7) was 
coupkd with the doubkts at 66.38 and 57Oas well as with 
the tripkt at 63.94 (H-6), the threefold doublet at 61.89 
(H-8)and the multipkt at 62.28 (H-8). A double doublet at 
6 3.28 was coupled with H-8 and thercforc was due IO H-9. 
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Tabk 1. ‘H NMR speanl data of 1-3 (400 MHz. centrcs followed from the couplings. Thus 3 was the 
CDCI,. TMS as inkmal standard) cpoxide of 2. 

H I 2 3 

2.l 

28 
k 

M 
5 

6 
7 

aa 
sa 
9 
13 
13’ 
14 
IS 

5.63d (6~) 
2.28 d (br) 
251 ddd 
1.3Oddd 
2mddd 
276d 
3.86 I 

3.42 ddddd 
2.38 ddd 
1.93ddd 
4.356 (br) 

6.34d 
5.65 d 
1.72s (br) 
1.30s 

5.42 dd (br) 293dd 
2.246 (br) 223m 
25Oddd 1.6Om 

1.23ddd I.Mm 

2.18ddd 229m 

2696 28Od 
3.86 I 3.94 f 
286ddddd 2.83m 

221 ddd 2.28d (br) 

2.01 ddd I.89666 

4.2766 3.28 dd 

6.366 6.3R d 

S&Id 5.70d 
1.75s (br) 1.40s 

1.33s 1.37s 

J (Hzk compound I: I.21 I 4: I. 2g - 12; 23.28 

-13;28.~-1628.3B-5;5.6-67=9~7.& 
-1.5; 7,Rfi-8; 7,13=3.5; 7.13’-3. &x.8jl-15. 

k9 = 6: 88.9 - 1; compounds 2 and J: 1.h I 3; 

1.28 - 12; 24x.24 - 13; 2j.k = 12; 2&3B - 5; 5.6 

-6.719:7,&~3;7,8B-9:7,13-3.5;7,13’-3; 

6~8fi - 15; k9 = 2.5; 8j.9 = 10.5; (compound J: 

1.k - 2; 1.28 - II). 

The uptick! shift of the latter. ifcomparai with the shift in 
2 indicated that the l.lCkiouble bond had been replaced 
by an cpoxide. Accordingly, a double doublet at 62.93 (H- 
1) and a singlet at 61.40 were visible. The signals of the 
saond epoxide moiety were a doubkt at 62.80 and a 
methyl singlet at 6 1.37. The stereochemistry at all chiral 

CXPFBIMWTAL 

Theairdricdauialputr(3OOg.a9kaxaJ!JOkmnathoff& 
Per&n Gulf, vowha 55/40, dcpoaitat in rhc Habuium of the 

Dept. of BiologU !kklxq UnivcrSiry or SW Bchahsty. 
T&ran, Iran) were cxtrxtcd with Et+pctrol-McOH (1: I : I). 

The raUlIinp CXIM a!kr nmoval of vrufatal bq c!miIl 

swuarcd hydrocarbons by Irataxnt with McOH was squata! 

tint by CC (silica gel). TLC (silk eel, PF 254, CHCl,-MeOH. 
25:I)ofrbepo~frrriongrve~mixturcwhichbynpatsdTU3 
(E1,O)~ordedl~~l(R,0.~8),60~2(R,0.46)ud2S~3 

(R, O.JoL 
9j3-Hydroxyp&w&dc (2b Colourku pum; IR vs an- ‘: 

3600(OH).177J()chcconekMSm/x(rdint.~264.1~[[M]’(I) 
(COJC.forCI,H~o0.:264.1M),55(100k[a]oU’- -37(CHQ,;c 
0.15). 

95Hyd~oxp1j3.lOw~xypartknoUe (3). Coleurkss gum, 

1R vs cm- ‘: XX0 (OH), 1780 (y-Lrronck CIMS m/x (rd. inl.k 

281 EM + I]’ (100) (C,,H*oO, + I). 263 [2JJl -HxO]’ (17k 

[alb * - - 19 (CHCI,; c 0.0% 
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