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C-3), 39 0 (s, C-5), 40 1 (t, C-8), 59 3 (d, C-6), 62 5 (d, C-2), 77 1 (d, 
C-T),. 45 1 (.c,_ C.-l!.),. 1334. !d.C.-I),. 1’421 (S,.C.-IO),. 197 1. (s,_C-9). 

Dehydratron of kanshone A wrth phosphorus oxychlorrde To a 

stlrrmg soln of kanshone A (1) (10 mg) m pyrldme (1 ml), POCI, 

(0 04 ml) was added and the reactIon was contmued for 30 mm at 

room temp The reaction was arrested by addition of Ice H,O 
and the nuxture extracted with n-hexane The n-hexane layer 

was washed with H,O, dried and chromatographed over slhca 

gel (10 g) Elutlon with C,H, afforded 5 as an od, [u]o -217 8” 

(CHCl,, c 0 12), EIMS (direct inlet) 70 eV, m/z 216 [Ml’, 201, 

173, 161, 160, 134, 119, 93, 79, 77. ‘HNMR (IOOMHz CDCl,) 

6 092 (3H, d, J = 64 Hz, H-15). 108 (3H, s, H-14), 154 (3H, s, 

H-13), 2 15 (lH, M, H-4), 3 15 (lH, dd, J = 66 and 10 Hz, H-6), 
4.90.(2H,.m,.H-I-2),.4 15 (.IH,.~.J = !na~ind!.r).STz,.H,8),4.70 

(.IEI,.~LL.S = !.O.O.~d4.5.Irz,.H-~),.4.88.(.lH~.~.1 = 4.O.HI.K1). 

Hydrogenation of nardormone followed by dehydration wth 
phosphorus oxychlorlde A soln of nardosmone (3) (50 mg) m 

MeOH (5 ml) was stirred at room temp m an atmosphere of H, 

and m the presence of Pd/CaCO, (1Omg) for 1 hr After usual 

work-up, It ylelded nardosmone dial (4) (50 mg), ([alo- 2” 

(CHCI,, c 0 50), the ‘H NMR spectrum (100 MHz, CDCI,) was 

Identical to that of the reported nardosmone dlol (4) [S]) 

Nardosmone dlol (4) (20 mg) was dehydrated m the same man- 

ner as described above to afford 5, [@lo-355 4” (CHCI,, c 0 44), 

whose mass and ‘H NMR spectra were superimposable on 
those of 5 prepared from kanshone A (1) 

13C NMR (25 MHz, CDCI,) oj nardosmone (3). 6 16 0 (q, C- 
~5!,.~O.(~.C.-1~,.~~(~.C.-‘r11),.258.(.t,.C-2an~C-~),.21i(~~_C- 
14), 33 0 (d, C-4), 39 9 (t, C-8), 39 9 (s, C-5), 59 6 (d, C-6), 77 9 (d, 

C-7), 85 0 (7, C-l l), 137 6 (d, C-l), 1400 (5, C-lo), 196.3 (s, c-9) 
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Abstract-Extractlon of the aerial parts of Paris aculeata afforded two new eudesmanolides, 1-eplerlvamn and l- 
eplalkhanol. 

- 

Previous stuches of two representatives of the Old World quency of the H-13 methyl doublet (6 1 24) collapsed the 
genus J+cr~ (Composltae, Lactuaceae) have furmshed dq of H-11 at 62.35 to a doublet Irradlatlon at the latter 
guaianolides such as lactucin, 8-deoxylactucm,Jaquilemn frequency m turn Identified a multlplet at 61 65 as that 
and glycosldes thereof [ 1,2]. We now report the Isolation due to H-7 Subsequent lrradlation at the frequency of H- 
from Plcrrs aculeata Vahl [syn Helmtnthla aculeata 7 located H-6 as a triplet at 64 07 and H-8~ and H8b as a 
(Vahl)DC], a plant of southern Italy and central Shly, of dq at 6. 1.90 and as a multlplet at 6 1 50, while further 
two new eudesmanohdes 1-eplerlvanin (1) and I-epl- irradiation at the frequencies of H-&x, B Identified the 
alkhanol (2). Scopoletin (3) was also found signals of H-9c(, b 

The structures asslgned to 1 and 2 are based on the 
‘H NMR spectra and extensive decouplmg experiments 
(Table 1) Thus m the case of 1, lrradlation at the fre- 

Irradlatlon at the frequency of H-6 collapsed a broad- 
ened doublet at 62 45 (H-5) to a broad smglet The 
broadening was shown to be due to allyhc couplmg to 
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Table I ‘HNMR spectra of compounds 1 and 2 

(270 MHz, CDCI,) 

I 2 
___- 

H-l% 370dd (II, 5) 379dd(12,4) 
H-2a 2 14 ddd (14, 5, 2) 232ddd(l4,4,2) 
H-2fi l80ddd (14, I I, 4) 148ddd (14, 12. 3) 

H-3p 4 46 dd (4, 2) 4 2X dd (3. 2) 

H-53 245hrd(ll) 

H-68 407 I (I I) 458hrd(ll) 
H-7a 1 65 m l78m 
H-8a I 90 dy (12, 3) l9Om 

H-8B l50m 1 55 yd (12, 4) 

H-9a 131 m I28m 
H-9P 205m 2 IOm 

H-II/? 235dq(ll,7) 227dy (Il. 7) 

H-13* 1 24 d (7) I 23 d (7) 

H-14* 085 \ 1 II F 

H-15a 5 32 hi-5 200!Xs* 

H-15b 5 22 Xrr 

*Intensity three protons 

two vtnyltc protons (H-15a, b) at 65.32 and h5 22 which 

were also coupled allyhcally to a shghtly broadened dd at 
6446 (H-3) The latter was coupled to two gemmally 
coupled signals at -62 14 and 1 80 (H-22 and H-2/j, 
respectively), each of which was m turn coupled to a dd at 
b3 70 (H-l) The remaining signal, a methyl smglet at 
6085, required attachment to a quaternary carbon (C- 
10) between C-l and C-9, I e a eudesmanohde structure, 
while the chemical shifts of H- 1 and H-3 and the emplrl- 
cal formula from the masS spectra required attachment of 
two hydroxyl groups to C-l and C-3 The coupling 
constants mvolvmg H-5 through H-9 and that mvolvmg 
H-7 and H-11 were m accord only with the stereo- 
chemistry depicted m the formula, while the couphng 

constants mvolvlng H-l, H-2x, H-2/I and H-3 required 
that the hydroxyls at C-l and C-3 be /I- and r-orientated. 
respectively Hence the substance was the C-l eplmer of 
erivanm (4) [3] 

The structure and stereochemistry of 2, obviously an 
Isomer of 1 wtth a 4,5-double bond. were determined m a 
slmllar manner In this Instance, H-6 at 64 58 was allylt- 
tally coupled to the vmyllc methyl at fi2 00 Substance 2 
IS the C-l eplmer of alkhanol 5 [4] 

EXPERIMENTAI 

Above-ground parts (350 g) of I% rls atulruta Vahl. collected 

m June 1986 near Blvona. Sickly (voucher specimen deposlted m 

the herbdrmm of the Botdmcdl Gdrden of Pdlermo, Slcdy) were 

extrdcled with C’HCI, dnd \+orked-up in the usual manner [5] 

The crude gum (2 g) wds adsorbed on 6 g of slhca gel (Merck No 

7734 dactlvated H.lth 15”11 H>O) dnd subJected to CC over 200 g 

of the same ddiorbent. 250 ml frdctlons helng collected as fol- 

low\ l-4 (petrol), 5-8 (petroLEtOAc 4 I), 9- I2 (petrolLEtOAc 

32). $3~-(6(@rd &OAc 2 3), I? 70fpe:~oLEtOAc 14). 2! 24 
(EtOAc), 25-X (EtOAc). 25~28 (EtOAeMeOH 9 I) 

Fr l&l 7 were combmed and rechromatographed over 60 g 

of slhca gel packed in petrol Elutlon wrth petro1LFtOAc (4 1) 
gave a mixture of 1 ‘md 2 which was separated by radial 

chromatography (CHCI,--MeOH 49 I) Pure 1. 2 mg wds a 
colourlesa gum, IR v”“‘> 3580, 3540. 1770. 1660 cm- ‘. MS (Cl) 

rnjz (rel mt I267 ([M + I]’ , 100). 249 (25), 231 (4). 147 (IO) The 

‘H NMR spectrum IS hsted m Table I Pure 2, 8 mg, was also a 
colourles\ gum. IR (CHCI,) 3560 3530. 1770 cm ‘, MS (Cl) m/z 

(rel mt) 267 ([M-c I] i, 100). 249 (94). 231 (5) The ‘HNMR 

spectrum 1s llsted in Table I Fr I3 on rechromatography over 

slhca gel gave IO mg of scopoletm (31 161 ldentltied by mp. 

‘H NMR and mays spectrum 
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Abstract-Saussurea candtcans afforded three new highly oxygenated gualanohdes along wtth several known 
gualanohdes The structures were elucidated by high field ‘H NMR spectroscopic methods. 

INTRODUCTION 

The large genus Saussurea (Composltae, tribe Cynareae) 
with more than 300 species [l] has been investigated 
chemically for acetylenes [2] as well as for sesqulterpene 
lactones So far lactones are reported from nine species 
[3-l l] Gualanohdes related to cynaroplcrm are charac- 
teristlc of this genus Some other types of lactones are 
also reported from S. lappa [4] We have now examined 
S candrcans C. B Clarke Previous work on this plant led 
to the lsolatlon of acetylenes [Z] The results of the 
present mvestlgatlon will be dlscussed m this paper 

RESULTS AND DISCUSSION 

The aerial parts of S. can&cans gave arctlgenin and 
matalresmol [12], gualanohdes cynaroplcrm (1) [S], de- 
sacyl cynaroplcrm (2) [13], aguerm-B (3) [14], janerm (4) 
[14], 19-desoxychloroJanerm (5) [15], ChloroJanerm (6) 
[ 163, centaurepensm (7) [ 17, 181, repdlohde trio1 (8) [ 191 
as well as tetrol (9) and its 15-methoxy (10) and 15- 
acetoxy (11) derivatives. As the polarity of these lactones 
were slmifar and- comparatively high, their separation 
could be achieved by repeated prep TLC and HPLC. 
The structure of (9) was deduced from ‘H NMR spectral 
data (Table 1) which indicated that this compound only 
differed from repdlohde trio1 (8) m the nature of the ester 
moiety at C-8 positIon Methacrylate signals were re- 
placed by Its 3-hydroxy derivative, and subsequently the 
methyl signal was replaced by a broad singlet at 64.39 
integrated for two protons The chemical shifts of the 
other protons remained as such. A similar compound 
with a 4-hydroxy tlglate ester function at C-8 position 
was reported earlier from Centaurea imperlalis [20]. Its 

data were completely identical with (9) except an ester 
part. On acetylatlon it gave two tetra acetates (9a) and 
(9b) In the former case all the four hydroxyl groups 
acetylated and accordingly H-3, H-15, H-15’ and ester 
protons were shifted downfield. In (9b), 3-hydroxy- 
methacrylate ester moiety hydrolysed prior to acetyl- 
atlon and replaced by an acetate peak at 62 19. 

The ‘HNMR spectral data of (10) and (11) were very 
similar to that of (9) with additional peaks for a methoxy 
(6 3 45) and an acetoxy (6 2 18) functions respectively. The 
H- 15, H-l 5’ doublets were shifted slightly upfield at 6 3.98 
and 3.67 m former and shifted downfield at 65.03 and 
4.22 m the latter case Chemical shifts of the rest of the 
protons remam unchanged The structures of the known 
lactones were established by comparison with literature 
data or by rigorous spm decouplmg experiments 

EXPERIMENTAL 

The air-dried aerial parts (1 kg, supplied by M/s United 

Chenucals and Alhed Products, Calcutta, voucher deposited at 

KUEC, Hkrbarmm Xzupur, india) were extracted- with 

Et,O-petrol-MeOH (1 1 1) at room temp for 24 hr Evapor- 

atlon of the solvent at red pres gave a greemsh semi-solid mass 

which was dissolved m 200 ml MeOH and left overnight at 2” 

After filtration, the filtrate was coned and chromatographed 
over slhca gel and gave the followmg fractions Fraction 1 

(petrol), 2 (petrol-Et,O, 4 l), 3 (petrol-Et,O, 1 l), 4 (Et,O) and 
5 (Et,O-MeOH, 4 1) Fractions 1 and 3 gave neghglble amount 

hence were not mvestlgated further, while fraction 2 afforded 

50 mg of phytol, 15 mg of taraxasteryl acetate, 20 mg of lupeyl 

acetate and 25 mg of lupeol on TLC over petrol-Et,0 (9 1) 

Fraction 4 was yellowish sohd mass and separated on TLC 


