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Scheme 1. 360 MHz ‘H chemical shifts and coupling constants of eudesm-3-enc-6~.7adioI (1). 

methyl has homoallylic couplings with H-2J (26 Hz) and 
H-201 (1.5 Hz) together with a l I coupling (1.5 Hz) to the 
H-5 methine which is also coupled homoallylically with 
H-2fl (4.0 Hz) and H-2u (28 Hz) and vi&ally to the 
se~ndary carbinol methine H-6a (28 Hz). The sequence 2 
is concluded by the observation of a l J coupling (1.6 Hz) 
between H-6a and H& Since a cyclopropanc ring is not 
present the ring junction must be between C-5 and C-10 
and the quatemary carbon C-7 must bear the tertiary 
hydroxyl and isopropyl groups. The lack of any hydrogen- 
bonded hydroxyl absorption in the IR spectrum requires 
that the hydroxyl groups are transdiaxial and hence the 
isopropyl group is equatoriaL The Irun. ring junction is 
required to accommodate the observed long-range coup 
lings of H-k and of 3H-14. These data lead unequivocally 
to the structure and relative configuration as in 1 for the 
dial The observation of a small ‘J coupling between the 
tertiary hydroxyl group proton and H-8/3 lends further 
support to the assigned relative stereochemistry. The 
conformation which is consistent with the coupling 
information is shown in 3. 

Attempts to establish the absolute configuration of the 
dial were thwarted by the lack of reactivity of the 
secondary hydroxyl group, which was resistant to both 
oxidation and acetylation, and by lack of material. The 
eudesmanetype sesquiterpenoids are widely distributed 
in the Hepaticae [3,4] and belong to the normal [e.g. ( + h 
eu&smanal, ( - )-frullanolide, ( - )-dihydrofrullanolide, 
(+)-a- and (+#cyclocostunolide and ( + )4epi- 
arbusculin A] as well as to the enantiomeric series [e.g. 
( +)-a- and ( -k/3-selinene, ( - )+eudesmol ( + b 
frullanolide, ( + )dihydrofruUanolide and ( + t/3- 
frullanolide] and thus the absolute configuration of the 
diol 1 requires independent proof. The closely related diol 
4 has hecn isolated from the liverwort Chiloscypkus 
pallescens (Ehrh. ex Hoffm.) Dum. [5]. Again definitive 
evidence for its absolute configuration is lacking but in 
this uwz the authentic ent-eudesmenol (5) was also 
isolated. 

A sample of L. reptans colleckd near Catrine in south- 
west Scotland contained beside the diol 1 an oily sesqui- 
terpene alcohol of unknown structure. 

EXPWIIMENTAL. 

Unkss otherwise stated, ‘H NMR: 360 MHz., CDCI,, relative 
to CHCI, (67.25k “CNMR: 25 MHz, CDCI,, TMS as int. 
standard. 

Exrraction of L reptans. The airdrkd and ground liverwort 
(406g; from the Hohne-Cliffs, Hprz Mountains, G.D.R; 
leg. S. Huneck and J. Schmidt, 210.1979; det. S. H., 3.la1979; 
voucher specimen deposited at the private herbarium of S.H.) was 
extracted with Et20 for 24 hr. Removal ofthe solvent a6orded an 
oily residue (19 g) which was chromatographed on silica gel in n- 
hcxane with increasing amounts of Et,O. n-Hcxane (1500ml) 
cluted a colourkss oil ( 1.1 g) which consisted of/?-gymnomitrene, 
bkyclogrrmscrme and cuparene aocordiog to the GC-MS 
analysis. II-Hexane- Et,O(l9:1,1OOOmI)elutedawax(0.4g),mp 
t%65” and n-h exane-Et10(4:l.~mI)anoiIwhichaystalIi& 
partly. The solid material was fiReral and gave after two 
crystallizations from Et,O-n-pentanc. eudeam-3cna6/I,7adiodiol 
(1) (0.39 g 0.09 7’ as prisms, mp 9695”; [a]:: + 34.6 (CHCI,; 
c22), C,,Hz601 (238). IRvzan-‘: 700, 736. 762, 794, 816. 
8%. 906.936.966,988,1004,1018,1030,1086.1140, lm 1270, 
1380,1444.1462,2960.3~ EIMS m/z (rei. int): 238 [Ml+ (4), 
220 [M-~~01’ (4&I), 205 [M-H1O-Mc]+ (36). 177 [M 
-Ha0 -CHMe2]* (100). 162 (27), 159 (30), 149 (24), 147 (24), 
137 (28). 135 (30). 121 (so). 119 (38). 109 (40), IO7 (401 “C NMR 
(25 MHt, CDCI,): d 15.9 (2q), 18.1 (q), 20.5 (q), 23.0 (t), 27.8 (t), 
31.5 (5). 328 (a), 35.3 (I), 39.3 (tA45.3 (d), 71.7 (&),74.9(s), 124.3 (a), 
1328 (sk ORD (MeOH): [a]& + 22, [a]$ + 33, [a]& + 66. 
[al% + 200. [al% + 555. 

Further elutioo of the cohmm with n-hexane-Et20 (l:l, 
500 ml) yielded llat necdks (50 mg, from CHCl,-MeOH), mp 
120-122” which consisted, according to the GC-MS analysis, of 
stigmastaol, campester sitosterol and brassimsterol [q. 

A further collection of L. reptans (2OOg) was made near 
Catrine in SW Scotland in Spring 1983. The usual chromato- 
graphic separation of the crude extract (6 g) yielded two major 
constituents: (a) eudum-3-ene-6~,7adiol(30 mg), identical with 
an authentic snmpk and (b) a mon~akohol(40 mgX CIsHleO. 
asanoilwith:IRv_ 361Ocm-‘: ‘HNMR (90 MHz, CCI,): 
65.23 (m.ok6nic H), 1.73 (s (br),olef.mic Mc),0.89,0.87,0.85 (alld, 
J - 7 Hz, -Me); “CNMR: 616.0 (q), 17.7 (2q), 20.6 (q), 23.2 
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(Q 27.4 (r), 35.9 (r), 37.7 (d), 37.9 (d), 38.7 (r), 45.3 (I), 49.2 (s), 85.4 
(s), 121.5 (d), 139.7 (s). 
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Abstract-Besides known compounds, the roots of Laserpitium garganicum subap. garganicum afforded a new 
slovanotide triester. The locations of the ester moieties were assessed by correlation with a compound of known 
structure. 

INlRODUCIlON 

The genus L.aserpitium is a rich source of oxygenated 
xsquiterpenoids [l]. As a part of an investigation on 
plants of this genus, we have studied the constituents of L. 
gurgunicum (Ten.) Bertol., a species amlined 10 the Italian 
peninsula and Sardinia (L. garganicwn subsp. garga- 
nicumX Sicily [L. garganicum subsp. siculum (Sprengel) 
pign.] and possibly the Balkans 121. 

RESULTS AND DISCUSION 

Column chromatography of the chloroform extract of 
the roots of L. garganicwn subsp. garganicum gave, along 
with the phenylpropane derivative laseria (1) [3], five 
sesquiterpene lactones (2). Lactone 2 was the 
eudesmanolide isosilerdide [S]. The other lactones were 
guaiane-type esters based on the slovanolide skeleton [S]. 
They differed from each other only in the nature and 

locations of the ester moieties, as shown by their 
conversion to the same rearranged trio1 (7) upon 
treatment with methanolic KOH [6]. Lactones 4-6 were 
identified as guaianolides previously isolated from L. silrt 
L. [S]. However, lactone 3 was new. Its spectral features 
showed the presence of one acetyl and two angeloyl 
residues. The relative position of the ester moieties was 
established with the demonstration that acetylation of the 
diester 5, a compound of known constitution 173, gave a 
triester (3) identical with the natural product. 

The high concentration of sesquiterpenoids in the roots 
of L. garganicwn (co 5% dry wt) meant that enough of 
&tones 3-6 were isolated for "C NMR determinations. 
CbemXaI shift and multiplicity considerations as well as 
comparisonofthespectraoftrieeters3and4withthoseof 
diestezs 5 and 6, allowed assi@umznt of all signals but that 
ofG13,atcu62O.Theresonan~ofthiscarbonandthose 
of the methyl at C-2 of the angelate and the methyl of 


