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C 1 

1 32 3 

2 412 

3 25 2 

4 362 

5 53 1 

6 104 1 

1 71 1 

8 27 5 

9 344 

10 35 1 
11 79 2 

Table 2 13C NMR data of compounds 1 and 2 (CDCI,, 

- 

- 

100 6 MHz) 

2 c 1 2 
--___ 

311 12 25 8 26.5 

509 13 24 2 24 2 

263 14 1554 1587 

363 15 149 16 1 

520 1’ 97 2 97 2 

1014 2’ 73 9 73 8 

709 3’ 72 1 720 

305 4’ 71.6 71 6 

334 5’ 702 70 I 
39 8 6’ 165 166 

78 2 

(Table 2) also supported the proposed structure. The 
glycosldes 1 and 2 are most probably formed by an allyhc 
oxidation of hmesol p-fucopyranoside [2] The isolation 
of a fucopyranoside of a sesqulterpene alcohol may be of 
chemotaxonomlc relevance as already these compounds 
have been detected m four different species 

EXPERIMENTAL 

‘H NMR, 400 MHz, TMS as internal standard, MS 70 eV 
The air-dned aerial parts (950 g), collected near Alexandria, 

Egypt, were extracted with 95% EtOH at room temp The 

resultmg extract was separated by CC (slhca gel) and further by 

repeated TLC (slhca gel GF 254) Known compounds were 

ldentlfied by comparison of mp, IR, and ‘H NMR spectra with 

those of authentic materials Fmally, 80 mg taraxasteroi, 60 mg 

stlgmasterol, 170 mg fi-sltosterol /I-D-glycoslde, and 100 mg of a 
nuxture of 1 and 2 were obtamed HPLC of 30 mg of the mixture 

(RP 8, MeOH--H,O, 7 3) afforded 15 mg 1 (R, 9 9 mm) and 

15 mg 2 (R, 12 3 mm). Acetylatlon of 1 and 2 usmg Ac,O and 
&methyl ammopyrldme at 20” for 1 hr gave the tetraacetates 3 

and 4 Compound 1 and its 7+eplmqr 2, colourless gum, 
IR vr!:’ cm- ’ 340&3600 (OH), MS mjz (rel mt ) 384 [M] + (0 1) 

(C,,H,,O,), 366 [M-H@]+ (025), 308 CC1sH#.,]+ (1 6). 

220 [C,,H,,O]+ (25), 203 [C,,H,,]+ (86), 147 (54). 75 (100) 
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Abstract-The aerial parts of Onopordon corymhosum afforded dehydromehtensm, 
derlvatlve and a related ester. The 

Its 8-(4-hydroxymethacryloil)- 
’ 3C NMR of several natural and synthetic elemanohdes are discussed 

INTRODUCTION onolds [l] and sesqmterpene lactones [2] are the most 

From the genus Onopordon (Composltae, tribe Cynareae) 
charactertstlc isolated constituents In the present paper 

several species have been Investigated chemically Flav- 
we report the lsolatlon and structure elucidation of two 
elemanohdes and an elemane derivative from the hltherto 
unstudied Onopordon corymhosum Wdlk The ‘%I NMR 
spectral data for several natural and synthetic elemano- 

*Author to whom correspondence should be addressed hdes are given also 
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1 R’H 

2 R = COC(=CH2)CH20H 

4 R’ = CH,OH, R2 = H 

!? R’ = CHIOAc, Rz = AC 

6 RI = Me, R* = H 

7 R* = Me, R2 = SI(Me)lBul 

8 RI = CHO, R2 = Sl(Me)zBuf 

RESULTS AND DlSCUSSlON 

The polar fractions of the methanohc extract of the 
aerial parts of 0. corymbosum gave a complex rmxture of 
sesqmterpenes which could be separated by repeated 
column chromatography Dehydromehtensm (I), the cor- 
responding 4-hydroxymethacrylate (2) and the elemane 
derivative (3) were Isolated. The structures of these com- 
pounds could be deduced from the ‘H and 13CNMR 
spectra The ‘HNMR spectral data of compound 1 are 
included (Table 1) because a high-field spectrum has not 
been reported previously. 

The 13CNMR spectrum of 1 and 2 were very charac- 
teristic of elemanohdes (Table 2) The C-l, C-2 and C-3 
carbons gave signals at ca 6146, 113, 115 and 143 
respectively. The lactomc carbonyl appeared at ca S 170, 
the exocychc methylene at 137 (C-l 1) and at 120 (C-13) 
The carbon bonded at oxygenated functions appeared 
between 665 and 80: C-l 5 at 67, C-8 at 67-69 depending 
on the substltuents and C-6 at 78 The ester side chain of 2 
gave signals at 6 126 for the olefimc carbon (C-l 8) and 662 
for the carbon bonded to hydroxyl group (C-19). 

In the ‘jCNMR spectrum of 3 there IS also evidence 
for the presence of the elemane skeleton (6 146, 112, 115 
and 139 for the carbons C-l, C-2, C-3 and C-4 respect- 
ively), as well as the two ester carbonyl (at 6 167 and 165), 
the methoxyl (at 652) and the nature of the ester side 
chain (6 126 and 62 for C-18 and C-19 respectively) The 
compound 3 has been isolated previously once only from 
Onopordon carmamcum [3] and It has been named elema- 
carmamn The two other elemanohdes isolated from 0. 
corymbosum are characterlstlc for this genus also Thus, 
compound 1 has been isolated previously from 0 
neruosum [4] as well as from four Centaurea species [S-S] 

1s AH I 
HO 

CO,Me 
12 

3 

9 

(which belong to the same family and tribe as Onopordon). 
The compound 2 has been isolated previously from 0. 
leptolepls [9], 0 neruosum [4] and C. tagananensis [S] 

The 13CNMR spectra of several elemanolides syn- 
theslsed by us [lo] are also included m Table 2. These 
data could be of great value for identification of natural 
elemanohdes, because several generahzations have been 
established The chemical shift for C-l, C-2, C-3 and C-4 
carbons are very characteristic 6 146-147 and 112-l 13 
for C-l and C-2 respectively, when the substituent at C-8 
IS CL, while m the epltemisine 9 (OH at C-8 1s /I) these 
carbons gave signals at 6 148 and 115 The value of C-4 IS 
very characterlstlc also and depends on the nature of the 
substituent at this carbon. 139 ppm when this substltuent 
1s CH,OAc, 140 when it IS Me, 144 when it 1s CH,OH 
and 145 when It 1s CHO Likewise C-3 gave a character- 
istic signal at 6 115-I 16, unless the C-4 substltuent 1s the 
formyl group, which causes a low-field shift of ca 20 ppm. 
The value of this signal IS affected by the stereochemistry 
of C-8 agam (6 121.5 for the epltemlsm 9). The C-6 and C- 
8 carbons gave characteristic signals also at ca 6 78 and 68 
respectively, a P-substituent at C-8 reduces these values at 
676 and 65, as m compound 9. The C-9 carbon gave a 
signal at ca 49.5 when at C-8 there IS a a-hydroxyl free or 
as a sllyl ether, whilst this signal appeared at ca 45 when 
this hydroxyl IS acylated, or at ca 46 when tt IS /?-oriented. 
The quaternary C-10 carbon gave a characteristic signal 
at ca 642 and the methyl group bonded at C-10 (C-14) 
gave a signal at ca 6 19, except when the substltuent at C-8 
IS fi, m which case this signal appeared at ca 621. The C- 
11, C-12 and C-13 carbons gave characteristic signals 
also. In c&unsaturated lactones the C-12 carbon (C=O) 
gave a signal at ca 6 170 whilst saturated lactones gave a 
signal at ca 6 178. The C- 11 and C-l 3 carbons gave signals 
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at ca 6 137 and 120 respectrvely rf the lactone IS a$- 
unsaturated and 641 and 14 rf tt IS saturated, unless the 
substrtuent at C-g IS /I agam (ca 637 and 12 respectrvely m 

Table 1 ‘H NMR spec- 

tral data of compound I 

H b 

1 5 76 dd 

2 502d 

2' 496d 

3 53xs 

3' 492, 

5 249d 

6 412t 

7 262rr 

8 409dt 

9P 185dd 

13 615d 

13’ 5 96 d 

14 1 ox s 

15 406d 

15’ 3 96 d 

Couphng constants 

(Hz) J, 2= 107, J, 2, 
=173,J,,=J,,=ll5. 

J -J -3 J,, 7 1,- 7,3,- . 
=J, sp=4 1, J,, sp 
=130, J,, 15 =I40 

compound 9). Fmally the C- I5 carbon gave a character- 
rstrc stgnal also A methyl group gave a srgnal at 623 5, 
when rt IS bonded to a hydroxyl group free or acetylated 
gave a srgnal at ca 667 and when rt is a formyl group gave 
a srgnal at c’n 6 194 The asstgnment of carbon srgnals has 
been made according to the results obtamed by dts- 
tortronless enhancement by polarlzatron transfer (DEPT) 
experrments Only the srgnals correspondmg to the C-5 
and C-7 carbons could not be assrgned filthout ambrgu- 
rty Nevertheless, rt IS clear that the generahzattons 
estabhshed from 13C NMR spectral data of Table 2 could 
be of great value for rdentrficatron of natural elemano- 
hdes 

EXPERIMENTAL 

‘H and 13C NMR were run at 200 13 and 50 32 MHz respect- 
lvely m Cl,CD, usmg the solvent signals at (r7 24(‘H) and 677 0 

(‘-‘C) as ref The DEPT experiments were performed usmg 

polarlzatlon transfer pulses of 25’ and 17 , obtammg m the first 

case posltlve signals for CH and CH, and negative signals for 

CH,, m the second case only signals for the CH groups 

Plant muterral Aerial parts of 0 ~or~mho~m were collected at 

the Valencla-Teruel road (Barracaa, Castelldn. Spam) and auth- 

entlcated by Prof J Alcover (Botany Department of the Faculty 

of BIologIcal Sciences, Umverslty of Valencla) A voucher spe- 
clmen IS depoalted m the herbarlum of the above mentloned 

department 

Extractron and chromutoyraphy The plant material (12 kg) 

was extracted exhaustrvely firstly with hexane and afterwards 
with MeOH This extract was reduced w IWCUO to cu 1 5 I, diluted 

with H,O (3 1) and re-extracted \rlth Et,0 Evaporation of 

Table 2 “C NMR spectral data of compounds l-9 

C 1 2 3 4 5 6 7 8 9 

I 

2 

3 

4 

5 

6 
7 

8 

9 

10 
11 

12 

13 

14 

15 
i-6. 

I.7 

!8 

!-9 

C%Ue 

146 11 

11269 
11490 

143 92 

5061” 

78 82 

55 04” 

67 47 

49 77 

41 92 
13744 

169 68 

12049 

1888 
6731 

145 59 146 31 
113 15 11203 
11520 11495 

143 65 139 33 
50 586 55 37” 

78 64 7Q 92* 

52 34” 54 66” 
69 67 70 92* 

45 04 43 53 

41 92 40 24 

13663 137 97 
‘I 167 13: 

120 22 128 35 

1868 18 36 

67 36 67 84 
7 t.65 42b 

126 74 
62 32 

!26.0! 
62 47 
C-J nl “_ “_. 

146 36 

11256 

11459 

144 42 

50 49” 

78 70 

58 43” 

68 93 

49 55 

41 71 

41 57 

17844 

1436 

1899 

67 35 

145 70 

11309 

11667 

138 87 

51 33” 

7199 

55 98” 

69.91 

44 99 

41 63 
4102 

17769 

1390 

1888 

67 25 

146 94 147 17 14600 148 14 

Ill 86 11159 11231 11560 

11575 11544 137 72 12152 

140 26 140 36 145 33 140 70 

58 26” 58 29” 46 59” 59 75 

78 56 78 56 17 37 75 88 

55 19 55 21” 58 56 56 64” 
69 13 69 54 69 51 65 47 
49 56 49 72 49 39 46 12 
42 03 41 80 4171 42 69 
41 46 41 23 41 36 3694 

178 72 17885 17856 17892 
1441 1440 1445 1232 
19 71 1953 1832 21 19 
23 79 23 65 193 73 23 52 

Other srgnals: compound 5 170 55,170 24 for -0COMe and 2101 for -0COMe Compound 7,25 69 for 

(Me )j C-B 17 84 for (Me )3 C-S and -4 42 and -4 %or + -SI Compound 8,25 72 for C-S]. (Me), 

17 90 for (Me )3 C-SI and -4 36 and -4 66 for Me -Sr 
* Overlapped srgnals 
a ‘Chemrcal shafts denoted by the same letter m each column may be Interchanged 
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solvent ylelded 70 g of crude syrup which was chromatographed 
on slhca gel Elutlon of the column with mixtures of mcreasmg 

polarity (hexane-CH,Cl,-EtOAc) and repeated CC of the frac- 

tions eluted from CH,CI,-EtOAc (3 17) to EtOAc afforded 1 

(7 mg), 2 (3 mg) and 3 (25 mg) 
Dehydromelrtensm (1). Colourless 011; IR v,~, cm - I. 

360&3100, 1760, 1640 MS m/z (rel. mt.) 249 [M - 151’ (0.42), 

246 [M-18]+ (0.94), 231 (1 65). 
8-(4-hydroxymethacryb&Dehydromelltensm (2) Colourless 

011 IR Y mar cm -I 360&3150, 1770, 1730 MS m/z (rel mt.) 246 
[M-RCO,H]+ (6.1), 85 (RCO)+ (60). 

Elemacarmanm (3) Colourless oil, IR v,,, cm-’ 355@3150, 

1715, 1630 MS m/z (rel mt) 278 [M-RCO,H]+ (49), 85 

[RCO] + (57) 
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Key Word Index-Slderttls Jaualambrensrs; Labiatae, dlterpenold; ent-13-epl-manoyl oxide denvatlve; ent-16- 

hydroxy-13-ept-manoyl oxide. 

Abstract-ent- 16-Hydroxy- 13-epi-manoyl oxide, a new derivative of ent- 13-epi-manoyl oxide, has been isolated from 
the hexanic extract of Side&s pualambrens~s aerial parts. 

INTRODUCTION 13-epi-manoyl oxide [2] whereas the carbon resonances 

SideAs poalambrensis Pau 1s a plant endemic to Sierra 
of C-12 to C-16 led us to place the hydroxyl function at 

Javalambre (Teruel, Spain) whose chemical content has 
C-16. 

not been previously studied. The hexanic extract ob- 
tamed from the aerial parts of this species exerts antl- 
inflammatory effects in animals [l] In the present work, 
it has been studied to estabhsh the principle responsible 
for the pharmacological activity thus leading to the 
isolation of a new diterpenoid 

The diterpenoid was found to have the molecular 
formula C,,H,,O,. The ‘HNMR spectrum showed an 
AB quartet centred at 6 3.05 (J = 10.8 Hz) asslgned to two 
protons gemmal to a primary hydroxyl group, as well as a 
vinylic ABX system and four methyl singlet signals at 0.79 
(6H), 0.71 (3H) and 0 66 (3H) The 13CNMR data of C-l 
to C-11 and C-17 to C-20 were Identical to those of ent- 


