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Isolation of two new sesquiterpene lactones, carolenalin and carolenin. from North 

Carolina Helenium autuumale L. was reported recentlyl, and the structure and stereochemistry 

of these guaianolides were deduced from extensive spectroscopic studies to be (I) and (II), 

respectively; the orientation of the C-11 methyl group was not determined. The assignment of 

stereochemistry to the ring junctions depended heavily on the value of the proton coupling 

constant L7,* = 7.2Hz and the result 

the proton signal when proton was data were 

interpreted as being indicative the presence they 

also compatible with a cis-fused geometry in which the ring adopts 

boat conformation with H-l and diaxially disposed, and the stereochemical assign- 

ment could not 

have subjected carolenalin monoacetate, 

the stereochemistry. The are orthorhombic, 

The structure was 

and values 1.0. Molecular 

parameters were refined over 1339 independent 

reflexions photographic data3. 
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The s-ray analysis establishes structure (III), or its mirror image, for carolenalin 

mwoacetate wherein both five-membered rings are cis-fused to the seven-membered ring. In 

addition, the C-11 methyl group is found to be B-oriented4. Moreover, the a H-7, g C4-CH3 

relationship which had been assigned on the basis of biogenetic considerations is verified 

by this analysis. Thus, from the present result and the earlier spectroscopic studies, it 

follows that the structure of carolenalin must be modified to (IV) while that for carolenin 

is represented by (V). It is noteworthy that in the crystal the seven-membered ring adopts 

a very flattened chair conformation characterized by torsion angles 61.5 - Aho, 65.6 = -79'. 

86~7 = 770, 87.5 - -404, e8.g = 7O, eg,lo - 4O, el,lo - -19, whereas the solution nmr 

spectral data can be accomodated only if this ring is in a boat conformation. Certainly, the 

latter appears to be preferred when molecular models are constructed and consequently crystal 

packing forces must be responsible for the different conformation found in the solid state. 

(I) RI * RR - H 

(II) RL - H, R2 - Angelyl 

(III) RI - H, Rp = Acetyl 

(IV) R1 - R2 = H 

(V) RL = H, R2 - Angelyl 
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Full details of the crystal structure analysis will be reported elsewhere. 

We assume that the C-7 hydrogen atom is a-oriented as in all other known naturally- 
occurring guaianolides. 


