
Tetrabadron Letters Na. 45, pp 3957 - 3960, 1975. Pargamon press. Printed in Great Britain. 

NEW SESQIJITERPENE LACTONE AN0 ALOEHYDE OF FRULLANIA 

Z’AMARISCI SUBS&‘. OBSCURA (HEPATICAE 1, 

Yoshinori Asakawa+ and Guy Ourisson 

Instltut de Chimie, Universit6 Louis Pasteur 

1, rue Blaise Pascal, 67008 Strasbourg, France 

and 

Takaakl Aretanl 

Interdisciplinary Studies of Natural Environment, 

Faculty of Integrated Arts and Sciences, 

Hiroshima University, 730 Hiroshima, Japan, 

(Received in UK 1 Septamber 1975; acoepted for publication 29 Saptember 1975) 

FruZZania species [Hepatlcae, Jungermannialeslare widespread epi- 

phytes 
I,21 

containing allergy-inducing sesqulterpene lactones. We have 

previously reported the Isolation and synthesis of (-I-frullanolide [VIII 

from F.tamarisci CL.1 Dum. and of (+I-frullanollde cent-VIII, several new 

ent-eudesmanolldes and eremophilanolldes from F. diZatata CL.1 Oum.. These 

lactones are the allergenic agents [Contact dermatitis1 l,Sa,bl 
. 

As part of a screening programme of the allergy-inducing components 

in the Frullanlaceae and of a study on the interrelation between structures of 

sesquiterpene lactones and biological activity, we investigated the chemical 

constitution of FruZZania tamarisci subsp. obscura (Verd.) Hattori. This 

Japanese sub-species slaboretes a new sesquiterpene lactone II1 and the 

previously-known B-cyclocostunolide [III having potentially allergenic pro- 

perties. and a naw sesquiterpene aldehyde [III), which may be one of the 

precursors of the eudesmanolides found in the Frullanlaceaa. 

F. tamarisci subsp. obscura growing on AescuZum turbinata was 

collected in October 1974. It was dried at room temperature and extracted 

with ether. The crude extract was carefully chromatographed on silica gel 

using n-hexane-ethyl acetate I sesquiterpene lactones and aldehyde were 

separated and purified by preparative thin-layer chromatography to furnish 

the two eudesmanolldes I and II, and III, in the respective yields of 11.3%. 

1.3%. and 2.6% of the total extract. 
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Lactone II I. mp 146-149°C. talC + 47’ cc. 0.161. C,5H2203 ITI+. 2501. 

The presence of _the a-methylene y-lactone and hydroxy groups was deduced from 

the spectral properties (Fig.11 of the substance and from the formation of 

dihydroderivative [IV], mp 106-109°C, C,5H2403 CM’, 2521 by NaBH4 reduction. 

The 6(7 I position and trans-configuration of the lactone ring was manifest 

in the NMR spectrum, In which H-6 showed as a triplet [J = IlHzl, and a-methyl- 
51 

ene protons both as doublets (J = 3Hzl . 
61 

The negative Cotton effect , 

(01 252 nm 
-2500, indicated the 6a configuration. The location of hydroxyl 

group at C-4 and its configuration were confirmed by the transformation of 

I to v. Treatment of I with thionyl chloride-pyridine yielded y-cyclocostU- 

nolide [marbusculln 61 [VI (96% yield), mp 67-66’C. (alo +3S” cc, 0.201, 
71 

identical with an authentic sample derived from costunolide . The large 

paramagnetic shifts of Me-IO, Me-4 and H-6, and the preferential dehydration 

of I to v, established the B-disposition [axlallof the hydroxyl group. In 

fact, the physical. spectral and chemical properties of I were very different 

from those of arbusculin A (4-epimer of Il. which have been isolated from 
81 

Artemisia arbuscula 8UbSp. arbuccula . The lactone (11 is the first natural 

46-OH eudesmanolide described. 
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Lactone II, mp 66-69’C. [a10 +165O cc, 0.701, c 
1SH2Z03 

[M+, 232 I 

isolated along with lactone I was identical In all respects INMR. IR, mpl with 

the authentic sample of (+)-II. 

Sesqulterpene aldehyde [III): [al, +2B" cc, 0.631, C,5H2202 CM+. 2341 

The structure was deduced from the spectral properties (Fig.11 of the substance 

itself and from a chemical correlation. The stereochemistry of the hydroxyl 

and a,6-unsaturated aldehyde functions was manifest in the NMR spectrum in 

which H-6 showed as a triplet (J = IOHzl. The oxidation of III with Ag20 gave 

an acid, mp 142-143°C, [alo +39” Ic, 0.601, C,SHz203 (M+ 2501, whose physical, 

spectral and chemical properties ware in accord with those of sesquiterpene 

acid (VII, derived from II by hydrolysis. LiA1H4 reduction of II, followed 

by the oxidation with Mn02 gave an aldehyde. which was identical in all 

respects INMR, IRI with the natural aldehyda (III). 

The cooccurrence of costunolide [XII and eudesmanolldes in 

F. tamurisa% CL . 1 Oum,’ l may strongly support that costunolide Is the precursor 

of cyclized lactones 
8,101 I eudesmanolldes and eremophilanolldes (from a 

eudesmane-type precursor via a 1, 2 shift of an angular methyl function), 

although it is not possible to determine whether the ring oxidation occurs 

before or after construction of C,2-oxygenated group. Sesquiterpene aldehydes 

such as possible precursors of these lactones: the 6, IZ-oxygenated trans- 

cyclodecadlene [IX1 are derived formally from trans. trans-farnesyl pyrophos- 

phate by the cation-olefin cyclization, may be cyclized at a early stage 

p rlor to lactonization to give the aldehyde (III). This can be oxidized to 

give an acid (VI I, an lactonlzation would afford the final product (III. 

The intermediate of the 46-OH lactone (I) may be a carbonium Ion derived from 
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78 straightforward acid catalyzed cyclization of costunolide l@,llI 
to give 

stereospecifically the 46-OH compound [II in uiuo. 

It is noteworthy that VI in F. tamarisci CL.1 Oum. and VII In F. diZatata 

CL.1 Oum. are the major components 3b I 
, however, the 46-OH eudesmanolide (II 

is the major lactone In F. tamarisci subsp. obscura. 

The cis-lactones described above, V, a-cyclocostunollde (VIII) and XI 

found in F. tamarisci (L. 1 Oum. from Scotland 
9) 

have not been detected In the 

present work. On the other hand, the present subspecies elaborates II which 
91 has not been found in F. tamarisci CF.1 Oum. . Recently, a number of llver- 

worts have shown to elaborate the enantiomars of sesqultarpenes and diterpenes 

common in the higher plants 
12,131 . It is very Interesting to note that, of 

the closely related taxa, F. tamarisci subsp. obscura and F. ditatata, 

the first two produce universal 76 sesquiterpenas like I, III, V, and VIII, 

on the other hand, F.diZatata elaborates eudesmanolides and eremophilanolldes 
3bl possessing the 7a configuration cent-compounds) , 
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