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The eremophilane group of sesquiterpenes is characterised by a carbon skeleton which 

does not obey the well-known isoprene rule, and although a number of examples have been dis- 

covered recently2 there are still relatively few known members of this group. We wish to 

report the isolation and structure elucidation of flourensic acid, the first example of a 

naturally-occurring carboxylic acid in this group. 

Flourensia cernua DC. (compositae) is a shrub native to Mexico and the southwestern 

U.S.A.; the present sample was collected near Sul Ross, Texas in March 1968. Extraction of 

the flowering heads with ethanol followed by chromatography on silicic acid yielded a new 

sesquiterpene of composition3 C15H2203 which we name flourensic acid and for which we propose 

structure I. Flourensic acid is soluble in dilute aqueous sodium bicarbonate and gives an 

nmr spectrum (G(CDC13); 0.92 (3H, d, J = 5Hz), 1.02 (3H, s), 1.4 (7H, m), 2.2 (6H, m), 

5.60 (lH, s), 6.32 (lH, s)) consistent with the presence of secondary and tertiary methyl 

groups and a terminal methylene group. The ultraviolet absorption spectrum (Xmax 203 nm; 

E 9450) supports its formulation as an a&unsaturated acid. 

Hydrogenation of flourensic acid proceeded with the uptake of one mole of hydrogen to 

yield a carboxylic acid which gave the ester II on methylation. The infrared spectrum of 

II ("cc1 max4 1736 and 1706 cm-') confirmed the presence of a carboxylic ester and an acyclic or 
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6 or 7 membered ring ketone. On electron impact II yielded a McLafferty rearrangement ion 

of moderate intensity at m/e 74 corresponding to hydrogen transfer from the ring to the 

carbonyl group of the ester, an intense ion at m/e 179 due to cleavage of the isopropionate 

side-chain, but "0 ion at m/e 180 corresponding to McLafferty rearrangement to a carbonyl 

group located in the 6- or B-position. These facts confirm the nature of the side-chain 

in II. 

Reduction of the keto-ester II with lithium aluminum hydride followed by selenium 

dehydrogenation yielded a hydrocarbon whose ultraviolet absorption spectrum (Xmax 320, 275 

228 nm) indicated it to be a naphthalene derivative, thus establishing flourensic acid as 

a eudesmane, an eremophilane, or a valencane derivative. On mass spectrometric examination 

the ketal III obtained by ketalisation of the keto-ester II gave an ion C3H130,++ at m/e 

185, demanding that the ketal group and the ester side-chain be located in the same ring. 

Since the absence of McLafferty rearrangement previously noted precludes location of the 

carbonyl group at C-6 or C-8, this evidence fixes the carbonyl group at C-3. 

Conversion of the carbomethoxy group of the ketal III to a methyl group was effected 

by treatment with lithium aluminum hydride followed by conversion of the alcohol to its 

methane sulfonate ester and further treatment with lithium aluminum hydride. Hydrolysis 

then yielded the ketone IV, which exchanged three hydrogens for deuterium on treatment with 

II20 and base. Treatment with 2,4-dinitrophenylhydrazine yielded a crystalline 2,4-dinitro- 

phenylhydrazone, m.p. 180-181° (lit.4 179-1810), while the optical rotatory dispersion of 

IV was identical to that previously published for cis-tetrahydroeremophilone.5 - 

The possibility of epimerisation of the C-10 bridgehead during the chemical conversions 

is excluded by the fact that the ORD curve of flourensic acid is similar to that of cis- 

tetrahydroeremophilone, and these experiments thus establish the structure and stereochemis- 

try I for flourensic acid. 

One additional fragmentation of the ketal III on electron impact proved to be of 

interest. In addition to the expected6 ion at m/e 185 an intense ion at m/e 113 was noted. 
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!O 0 : w + 
m/e 223 

m* 57.3 

m/e 113 

Since an ion of this "/e is usually indicative of an a-methylcyclohexanone ring its formation 

in this instance was surprising. A metastable ion at m/e 57.3 supported its formation as 

indicated (arrows) from the intense cleavage ion at "/e 223, indicating that cyclic ketals 

can sometimes fragment via misleading pathways. 
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