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.WSTRACT: Melampomagnolide B (9) was prepared and converted to the epimeric trans-(lPH,5aOHl- 

guaianolides (19) and 1,5-epoxygermacranolide (lS),The 11,13-dihydroderivatlve (10) 

afforded (20) and (lC).The biogenetic implications of this process are discussed. 

The germacranolide epoxyderivatives are reckoned to be biogenetic precursors of other 

types of sesquiterpene lactone skeletons 1.2 with the acid cyclization of lE.lOa- and 4a.56- 

epoxyderivatives giving trans-eudesmanolides3 and cis-guaianolides4.respectively. 

The 4P,5a-epoxymelampolides (1) have been proposed as the precursors of helenanolides5 (4) 

and,according to this theory,the acid cyclization of (11 would give cation (3) which has the 

stereochemical disposition typical of natural helenanolides' and from which (4) could be 

obtained via the shifts shown in Scheme I. 

SCHEME I 

The epoxymelampolide must have the TC conformation,as (11 does,since only so can it 

generate the trans-guaiane cation (3I.Fischer' has suggested an epoxygermacranolide (21 in 

a TT conformation as precursor,in view of the fact that the distance between the double 

bonds of the original 1,5-diene system is greater in a CC melampolide than in a TT 

germacranolide. 

In order to evaluate the possible role played.by the epoxyntelampolides in the biogenesis 

of the helenanolides,the cyclizations of the melwpcmagnolide B (91 and its 11,13-dihydro- 

derivative (101 were studied. 

RESULTS AND DISCUSSION 

Melampomagnolide B (9) and its 11,13-dlhydroderivative (10) were prepared from 

parthenolide (51' by allylic oxidation with Se02-HOOtBu followed by NaBH4 reduction,as 

described by El FeralyB. 

Acid treatment of (91 with BF3-Et20 (benzene.r.t.1 afforded two epimeric guaianolides (19) 

(a+~+CHO) and traces of the epoxygermacranolide (15I.the structures of which were 

established from the spectral data.The skeleton of (15) is similar to that of badgerin.a 

germacranolide isolated by Shafizadeh and Bhadane' from Artemisia arbuscula ssp arbuscula. 

The low solubility in benzene induced us to use CH2C12 as solvent and in these conditions 

(10) led to (161 while (111 gave (81. 
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The transformation of (11) to (8) suggests that the process may take place as shown in 

Scheme II.The Harkownikoff opening of the oxirane ring followed by e-elimination vould give 

(14) which could lead to (15) by a $2' process.Alternative1y.a hyy;ide shift followed by 

an intramolecular cvclization would afford the auaiane derivatives . 
I-OR 

In order to provide proof for this hypothesis (7) and (8) were synthesired.llhen (21). 

prepared by the method of Gonz6lez et al" .was hydrogenated.oxidized as described by Haruna 

& Ito" and then acetylated,it produced (81,identical to the compound obtained from (11). 

Treatment of the alcohol (7) with 8F2.Et20 in benzene gave the epimer mixture (20)(Scheme III). 

SCHEME IIT 

OH 

(25) R=O 
(26) R=o-OH,e-H 

assuming that the _^ The trans-(laH,SsOH) stereochemi 

cyclization takes place via conformation (24) since Molecular Hechanics calculations'J show 

this to be the most stable (18.5 Kcal/mol).The pyridine-induced chemical shift,as compared 

to the ’ H-NHR spectrum in chloroform W0.25 ppm) is consonant with the proposed 
14 stereochemistry . 

To conclude,the chemical behaviour of (9) is similar to that described by Doskotch 6 

Milton for lipipherolide (6)15 although no trace whatsoever of pseudoguaianolides could be 

detected. 

Our findings do not agree with the biogenetic hypothesis propounded by Herz' which may 

be due to the fact that (9) was not in the required TC conformation. 

An X-ray diffraction analysis seems to confirm this idea:Figure 1 is a perspective view 

of the molecular structure of (9) showing its absolute conflguration determined by comparison 

of the more relevant Bijvoet pairs,and Figure 2 is a stereographic projectlon of the lo- 

membered ring of (9).In Figure 2,the (C-15) methyl and the (C-14) hydroxymethyl groups are 

shown to be "anti" in the context of the median plane of the cyclodecenic ring,with C-14 

opposite to H-6. 

The data are completely in accordance with those of the X-ray diffraction study of 
16 enhydrin bromohydrine carried out by Karth et al . 



4588 

Figure 1 
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Figure 2 

EXPERIMENTAL 
1.r. spectra were recorded on a Perkin-Elmer 257 and NMR spectra were taken at 9OMHz 

on a Perkin-Elmer R-123 and at 200 FMz on a Bruker 200 SY,with COC' as solvent.Mass spectra 
were measured on a VG Micromass ZAB-2F.Unless otherwise stated,colu 9 n chromatography was 
carried out using Merck silica gel (0.065-0.2 nsn'. 
Acid treatment of (7),(9',(10' and (11) 
my-distilledr Et$J (0 2 1) was added to a solution of (9) (100 mg) in dry benzene 
(5 ml),and the mixture3was stir;edmfor 15 minutes,then poured onto water.washed with a 
saturated aqueous solution of NaHC03,extracted 

of - 
in was 

. 
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Acetylation of (7) 
T7l (17 llg) was acetylated in the usual way and yielded (8) (16 rag). 
X-Ray structure determination of (91 
C H Oq t Ill I the orthorhombic space group P212121 with Z=4,a=8.292(ll,b=12.081(3) 
c~:32890(~~y:,~=14~~~54nA3.The molecular weight is 264.32 and the calculated density 1 25g/cd. 
The intensities of 1136 indeoendent reflections UD to e=50" were collected with e:w &An 
using a SIEMENS AED 4 diffractometer with graphite monochromated CuKa radiation (A=1.54178 A); 
crystal size 0.5x0.3x0.9 nvn.Two standard reflections m nitored every hour showed no intensity 

P decay.No absorotion correction was aoolied (~=6.98 cm- l.After Lorentz and oolarization 
corrections,lliO reflection 
The scattering factors used f8 

were considered as observed according to the criterion I>3a(I). 
and anomalous dispersjon corrections for C and 0 were those 

for neutral atoms.The structure was solved by MULTANlg and refined by full-matrix least- 
squares. 
Several cycles of anisotropic refinement for non-hydrogen atoms (H atoms as fixed isotropic 
contributors) qave a final discreoancv index of R=0.074.The absolute confiouration of (91 was 
confirmed by c&paring the 20 more reievant Bijvoet pairs20 with Fo>So(FGj and 6F1~0.08 which 
are in the ranges lO<Fo<50 and .2 sin e/A<.5,showing an averaged Bijvoet difference of 0.237 
for the ri 
(vs 1.0171 B 

ht enantiomer (vs 0.342 for the wrong one) and an averaged Bijvoet ratio of 1.011 
1. 
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