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Abstract—Four isomeric sesquiterpenoid lactones have been isolated from the liverwort Frullania tamarisci
They have been identified as the simple eudesmanolides (I-1II) and costunolide (IV).

As PART of a screening programme! of liverworts growing in the West of Scotland we
investigated the terpenoids of Frullania tamarisci (L.)Dum. The major component, the
cis-lactone* was assigned the structure (I) on the basis of the evidence presented below.
In addition three other related isomeric sesquiterpenoids, the ¢rans-lactones (IT) and (III)
and costunolide (IV) were isolated.

The cis-lactone (T), C,sH;00;, v9+ 1770 cm~!, had signals in the NMR at = 893
(tertiary methyl), 8-25 (vinyl methyl), 7-03 (bm, H-7), 4-77 (d, J 5 Hz, H-6) and 4-42, 3-84
(both d, J 1 Hz, CH,=). Irradiation at = 4-77 (H-6) changed the signal at ~ 7-03 (H-7) to a
broadened triplet (J,,, 9 Hz) consistent with the presence of an adjacent methylene group.
The reverse experiment caused H-6 to collapse to a broad singlet. The residual broadening
of H-6 is due to homoallylic coupling with the vinyl methyl group and this was demon-
strated by irradiating H-6 whereupon the intensity of the vinyl methyl signal increased.
From the magnitude of this residual coupling the stereochemistry of the lactone ring
junction was deduced* to be cis, as in (I).
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The second compound, the zrans-lactone (II) had an NMR spectrum which was very
similar to that of (I). The major differences were in the coupling of the exomethylene
protons (r 4-57, 3-87, both d, J 3Hz) and in the signal for H-6 which appeared as a diffuse
doublet at higher field (= 5-46). Irradiation at this frequency sharpened the vinyl methyl
signal at = 8:16 by the removal of a relatively large homoallylic coupling. This is consistent*
with the presence of a trans-fused lactone as in (II). The trans-lactone (II), is in fact, -
cyclocostunolide.t

* During the course of our work Ourisson reported? the isolation of both enantiomeric forms of (I)
from Frullania specics. The results of an investigation of the allergenic activity of these and related ses-
quiterpenoid lactones has also appeared.?

+ The same compound has been recently isolated, as arbusculin-B, from Artemesia arbuscula by
Geissman.?
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The two remaining lactones were readily identified from spectroscopic data as a-cyclo-
costunolide (I1I) and costunolide (IV). Confirmation of the structures of (I) and (III) was
obtained by cyclization® of authentic costunolide (from Saussurea lappa).” This yielded
a-cyclocostunolide (IIT) and y-cyclocostunolide (II), identical with the natural compounds
and, in addition, B-cyclocostunolide (V). No trace of the latter was found in the extract.
The isolation, from a natural source, of costunolide and two of its in vitro cyclization
products is of biogenetic interest. Recently Ourisson has reported® the synthesis of y-
cyclocostunolide (arbusculin-B).

EXPERIMENTAL

Extraction. Dried F. tamarisci was powdered and extracted with CHCI, in a Soxhlet. The extract was
chromatographed over deactivated Spence Grade H alumina and the sesquiterpenoid lactones separated and
purified by preparative TLC, The most abundant component, the cis-lactone (I) was recrystallised from
methanol as needles, m.p. 74-76°, [e}p —109° (lit.? m.p. 77°, [a]p —113°), mje 232 (Cy3sH200 mfe 232). y-
Cyclocostunolide (II) was recrystallized from McOH as needles, m.p. 86-87°, [alp + 27° (lit.° m.p. 87-88°,
[alo + 22°), mje 232, a-Cyclocostunolide (III) was obtained as needles (ex MeOH) m.p. 82-83°, [a]o +108°
(lit.” m.p. 83-84°, [a]p -+118°), m/e 232, NMR r 6:16 (¢, Jous 12 Hz, H-6) 4:65 (bd, H-3 and one exomethylene
proton), 397 (d, 7 3 Hz, exomethylene proton). Costunolide, the most polar compound, was crystallized
from MeOH as needles m.p. 103-105°, [a]p + 121° (Jit.” m.p. 106-107°, [a]p + 128), m/e 232.

Cyclization of Costunolide (IV). Costunolide (200 mg) was allowed to stand in CHCl; containing re-
distilled SOCI,(0-1 ml) according to the method of Doskotch er al.® Removal of solvent left a residue contain-
ing three components, Separation by preparative TLC afforded pure samples of a-, 8- and y-cyclocostuno-
lides. The o~ and y-cyclocostunolides were identical (m.p., m.m.p., NMR, TLC, and [a]p) with II and HI
isolated from F. tamarisci.
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