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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 
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the acetate(s) were in fact very close, within co 0.8 ppm, 
and an unambiguous assignment was thus not possible. 
Apart from the substitutions at Gil and C-13 (r~thyl 
hydroxy lactone us. exomethylene lactone) and the ester 
moieties, the slovanolides S6 have the same constitution 
as cumabrins A and B (8,9) [8], but with a 
pseudoenantiomeric stereockmical arrangement at C-l, 
C-5, C-6 and C-10. Comparison of the “CNMR spectra 
of 3-6 and those of cumambrin derivatives [9]. showed 
that the resonances of all these carbons are different. The 
major difference was at CS (ca 8 ppm), even though of the 
two couplings involving H-5, only J,,, was signilkantly 
diKerent in compounds of the two series (S-6 Hz us. 
9-10 Hz). 

The taxonomic relationship between L sifer and L. 
garganfcum is not clear: Pignatti [2] recognizes L. 
garganicum as a species distinct from L. dler whereas 
Tutio [lo] considers this plant as a subspecies of L. slier. 
The phytochemical pattern of L. silcr and L garganicum is 
similar, since compounds 2 and 4-6 coQccur in both 
plants, but diffcremxs arc recognizabk as regards the 
metabolism of phenylpropanoids and terpenoids, as 
ncitbcrlasain(l)aortheaiesta3waedaactadinLsila. 
As regards both classes of compounds, a comparable 
infrqeciiic variability has, however, been found in L 
siler [S]. making it dilIkult to assess the taxonomic 
signifkance of the observed ditTerences in chemical 
pattern between this plant and L. gurgunkum. 
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EXPERIMENTAL 

Plmu fnamtd. L. @zqvdcm subsp. gar@InicWn was colktai 
near Monte T cnninik (Rkti) and idcnti5cd by E.M.C. (voucher 
Al af tbc DipUt&nto BiilOgiaJ, universiti di Padova). 

lsoIa.tion ofcompou~~& Dried powdered roots (2OOg) were 
extracted with CHQ, at room temp. A black syrup (29 g) WBS 
obtained, part of which (15 g) was chromatographcd on a silica 
gel (5Og) column, elutaJ with petrol (50-70”) containing 
increasing amounts of CHQ,; 5Oml fractions were collected. 
Fractions clutcd with petrol-CHCl, (1: 1) gave 900 mg of a 
mixture of 1.2 and f2.8 g of a mixture of 3 and 4,610 mg of 4 
aod!IOOmgofamixtureofSandd 

All compounds were obtained in pure form by further 
chromatography oo a silica gel column using mixtures of 
petrol-EtOAc (4: 1 for the separation of 1-J; 3 : I for the 
sepration of 3 and 4, and 5 and 6) The yields were 39 mg 1. 
180mg2,860mg3, L70g4,28OmgSand 19OmgkKnown 
compounds were identified by comparison of their physical and 
spectral data with those reportal in the literature and, in the case 
of 5, by comparison with an authentic sample. 

gqlla-D~cloyloxplO~xysloo-knol (3b White 
amorphous powder, mp 68”. [a]g -73.3” (CHCI,; c 0.83k 
‘HNMR (270 MHz,CDCl,,TMSasrefcrena):66.15 (qq,H-31, 
6.12(qq, H-3’), 5.7O(rd.l- 10.26,10.26and0.6 Hz. H-g), 5.55 (br 
s, H-3),4.77 (dd,l = 11.3and 10.6 Hz. H-6), 3.75 (1.J = 10.6 Hr. 
H-7), LO7 (& Ok). co 2.00 (m, H4’ + H-43. cu 1.86 (m, H-5’ + H- 
5% 1.91(&s, H-15), 1.62 (s, H-14), 1.53 (s, H-13k IR v=cm-‘: 
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Tabk 1. “C NMR data for compound8 3-6 (67.89 Mm CDCI,, TMS as 
int xUndard) 

C 3 4 5 6 

1 49.04 d 49.17 d 49.21 d 
2 31.42 f 31.71 I 31.99 r 
3 125.43 d 125.55 d 125.61 d 
4 145.80 s 146.03 s 146.89 s 
5 47.68 d 47.89 d 47.28 d 
6 78.02 d 77.60 d 78.07 d 
7 53.37 d 53.42 d 55.72 d 
8 63.56 d 64.14 d 66.62 d 
9 40.62 t 40.97 I 43.47 f 
10 82.54 s 82.64 s 71.08 s 
11 77.83 s 78.23 s 78.15 s 
12 173.25 s 173.83 s 174.11 s 
13 20.06 q. 20.16 q* 20.08 q* 
14 24.51 q 24.70 q 30.85 q 
15 18.26 q 18.14 q 18.61 q 

Aw 
1’ 165.94 s 166.03 s 165.55/166.30 s 
2 127.15/126.47 s 127.30 s 126.961126.57 s 
3 140.25/138.34 d 138.49 d 140.56/140.01 d 
4 15.60/15.44 q 15.60 q 15.77115.72 q 
5 19.95119.79 q* 20.23 q+ 20.00/19.97 q* 

AC. 
1” 169.59 s 170.25/169.51 s 
Y 22.32 q 22.55/20.75 q* 

l Interchangeable signals 

49.01 d 
31.92 I 

125.64 d 
146.69 s 
47.16 d 
78.04 d 
55.67 d 
66.59 d 
43.25 t 
71.00 s 
78.04 s 

173.66 s 
20.70 q* 
30.75 q 

18.54 q 

167.04 s 
126.66 s 
140.37 d 

15.68 q 
30.11 q’ 

169.15 s 
15.89 q+ 

1800 (a-acyloxy-y-lactooe) 1740 (acctxte), 1725 (angclatek 
lJV1zHnm (logs): 215 (4.2L, EIMS: no [M]’ 428 [M 
-HOAc] l (2), 388 [M -HOAng]* (O.s), 328 [M -HOAc 
-HOAng]+ (I), 228 [M -HOAc-ZHOAng]+ (30), 83 (100). 

Saponificcubn of 3-6 (reaction of 3 fs gicwn as reprc~ntatfor). A 
100 mg sample of 3 was solved in 5 mI of 5 % mcthanolic KOH. 
After 16 hr the soln was diluted with Hz0 (20 ml) and ocutraliized 
with 1% HCI. Extraction with CHCI, gavea yellowish oil (52 mg) 
which wax puti6cd through a short (5 g) column of silica gel 
clutcd with petrol-EtOAc (1: 3). Compound 7 (34 mg) was 
obtained, having physical and spectral data identical to those 
reported in ref. [6J 

Acnylotian of dicsta 5. A I3 1 mg sample of 5 was dissolved in 
1 ml CH,Cl, and 186 mg (5 mol cquiv.) dimethylaminopyridinc 
and 142 4 (5 mol equiv.) Ac,O ad&d. Ancr 24 hr the teaction 
mixture wax diluted with CHCI, (IOml) and washed with dil. 
Ha 5 % NaHCO, and then d&I. A yellowish oil (126 mg) was 
obtained. Purification by CC (10 g silica gcI, petrol-EtOAc, 2: 1) 
gave 59 mg triesta 3, identical to the natural product. 
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