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Abstract-A new lsoplmarane dlterpenold, lsoakhdartnol, was Isolated m very small amount from the aerial part of 
Amaracus akhdarems Its structure, noplmar-l5-en-3fi,8/?,19-triol, was establrshed by spectroscopic means 

INTRODUCTION 

We have recently reported [l] on the structure of three 
lsoplmarane dlterpenolds isolated from Amaracus ak- 
hdarensts (Ietswaart et Boulos) Brullo et Furnarl[2] (syn 
Onganum akhdarensu), Lablatae The products were 
akhdarenol (lsoplmara-7,15-dlen-19-ol), akhdardlol (no- 
pmmra-l5-en-8/$19dlol, 1) and akhdartnol (lsoplmar-15- 
en-8j,lla,l9-tnol) From the acetone extract of this 
species a fourth product, lsoakhdartnol, has been isolated 
now m very small amount Its structure IS here elucidated 
as ~sop~mar-l5-en-3~,8/?,19-tnol (2) 

RESULTSANDDlSCUSSION 

Isoakhdartrlol has formula C&H3.,03 The ‘H NMR 
data mdlcate the occurrence of three tert methyls, one 
vinyl group, one pnmary and one secondary hydroxy 
function The spectrum 1s very slmllar to that of akhdar- 
dlol, thus suggesting the same lsoplmarane skeleton, with 
three mam differences First, a proton at 63 42 (not 
present m 1) appears as a double doublet with J,,,, 8 Hz 
and J axe 4 Hz, indicating a C-C_HOH-CH2- group with 
the hydroxy function m the equatorial position Second, 
the separation of the two doublets of the C&OH protons 
1s greater than m akhdardlol and akhdartnol indeed, the 
doublets are centred at 6 3 37 and 64 23, whereas they fall 
at 6348 and 63 78 in 1 respectrvely 63 55 and 6390 m 
akhdartnol, such chemical shifts are observed [3) for 4j?- 
CHzOH lsoplmaranes having a 3/%OH substltuent 
Third, the smglet attributed to 4a-Me IS shlfted from 
6096 (akhdardlol) to 61 21 (noakhdartnol) These data 
strongly suggest the occurrence of a 3b-OH group m 
lsoakhdartrlol 

The ’ 3C NMR data of lsoakhdartrlol2, compared with 
those of akhdardlol (1) (see Table l), clearly confirm the 
occurrence of the secondary hydroxy group on C-3 
Slgmficant /3-effects (downfield shifts) are observed for 
C-2 and C-4, while y-effects (upfield shifts) occur for C-l 
and C-l 8, and to a lesser extent for C-5 and C-19 

Hence lsoakhdartrlol has to be represented by the 
structure 2 

EXPERIMENTAL 

Plant material was collected by Prof F Fumarl (Institute of 
Botany, Umverslty ofCatama) m Northern Cyrenalca (Libya), on 

the Gebel El Akhdar, m May 1981 Specimens are deposited in 
the Herbarium of the above Institute 

Extraction and chromatography of the diterpene fraction were 
described m a previous note [1] Some fractions eluted with pet 
ether-AcOEt (60 40) and contammg mamly akhdartnol revealed 
the co-occurrence of a product having close polarity 
SemipreparatIve HPLC (Waters instrument, p-Porasd c&nnn 
7 8 mm x 30 cm, eiuant cyclohexane_EtOAc, 1 I,2 ml/mm) per- 
mitted the separation of akhdartriol (peak after 11’30”) from 
lsoakhdartriol (peak after 15’) The product which was isolated 
(6 mg, ody, homogeneous on HPLC) could not be crystalhzed 

High resolution MS found 322 257, C20H340s requires 
322250 MS mJz 322, 307, 304, 289, 286, 273, 271, 223, 205 
‘H NMR (CDCI,, 300 MHz) 60 94 (s, 3H, lo/?-Me), 1 21 (s, 3H, 

1 R=H 

2 R=OH 

Table 1 “C NMR chenncal shifts of compounds 1 and 
2 

C 1 2 C 1 2 

1 3959t 
2 1807t 
3 3574t 
4 3868s 
5 57214 
6 1835t 
7 4399t 
8 7249s 
9 5821d 
10 3643s 

3775r 11 
2773t 12 
8094d 13 
4307s 14 
56331 15 
17 81 t 16 
4399r 17 
7228s 18 
56971 19 
3565s 20 

1718t 
3813r 
37 20s 
5157t 

15159d 
10857t 
24289 
27084 
6525t 
1621q 

1750t 

3818t 
3691s 
5170t 

15153d 
108721 
24399 
22699 
6442t 

1626q 
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4a-Me), I 23 (s, 3H, 13,%Me), 3 42 (dd, lH, J = 8 Hz and 4Hz, 
H-3), 3 37 and 4 23 (doublets, J = 10 75 Hz, 4/?-C&OH), 4 81 
and 4 86 (SIX lmes pattern, 2H, J = 10 5 Hz, 17 5 Hz, 1 5 Hz, 
-CH=C&), 5 71 (dd, lH, ./ = 10 5 Hz and 17 5 Hz, -C&CH,) 
13C NMR (CDC&, 75 45 MHz) see Table 1 
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Abstract-An Indian sample of Sol&go alrrssrma afforded in addition to several clerodanes already isolated from other 
Solrdago spectes, a dtterpene with a new carbon skeleton Furthermore a ketone and a new anethole dertvattve were 
present 

Sohdago altzsslma has been studled previously In addltlon 
to widespread compounds, several clerodanes were ISO- 
lated [l] We now have studled a sample collected at 
Jalpur, India The aerial parts gave lg-hydroxygermacra- 

The roots also contam sohdago lactone II, III, V, VII 

4(15),5,10(14)-tnene [2], the known czsclerodane lac- 

and the correspondmg tlglate as well as the precursors of 
the latter two, where the epoxlde was replaced by a 3,4- 

tones sohdago lactone II [ 11, III [ 11, V [l] and VII [I] as 

double bond [5] and 2-oxo-kolavemc acid lactone, al- 
ready prepared from the correspondmg alcohol [4] 

well as the corresponding tlglate [3] 

Furthermore the angelate 2, the trans-clerodanes kola- 
vemc acid [S], 7cr-acetoxykolaveruc acid [6], and 2-0x0- 
kolavemc acid [7] were present together with the al- 
dehyde 1 The structure of the anethole denvatlve 2 clearly 
followed from the spectral data (see Expenmental) 

The acid 1 was transformed to the methyl ester la The 
molecular formula was CZIH320J and the ‘H NMR 
spectral data (see Experimental) mdlcated the presence of 
an aldehyde by the singlet at 6996 The slmilanty of 
several signals wtth those of methyl kolavenoate showed 
that most hkely these two dlterpenes were closely related 
The presence of a homoallyhc couplmg between H-l 8 and 
H-l required a five membered ring, especrally as by careful 

spm decouplmg all signals and, accordingly, all sequences 
could be estabhshed Therefore kolavemc acrd IS the pre- 
cursor of 1, which may be formed via oxidatlve cleavage 
followed by aldol condensation Alternatively a rear- 

The co-occurrence of CIS- and trans-clerodanes m this 
species 1s remarkable In all cases, where a 6-oxygen 

rangement of 2-hydroxy-3,4-epoxy kolavemc acid can be 

function IS present, the configuration IS 9/?-methyl and 
lOtxH, while m all other cases trans-clerodanes with 1OfiH 

consldered Compound 1 we have named sohdagonal 

and 9a methyl were observed 

acid 

EXPERIMENTAL 

The air dned aenal parts (200 g) and the roots (70 g), collected 
m the campus of RaJasthan Umverslty, J;upur, Indm, voucher 
deposited m RUBL-Herbanum, were extracted with Et@- 
petrol, 1 2, and worked-up m the usual fashon [8] CC fractions 
of the aenal parts (A) and the roots (R) were as follows 1 
(petrol), 2 (Et,O-petrol, 1 4), 3 (Et&-petrol, 1 1) and 4 (Et,O) 
Fraction 2A (aenal parts) gave 15 mg I/3-hydroxygermacra- 
4(15),5,10(14)-tnene TLC of 3A (CH2C12-C6Hs-Et*O, 4 4 1) 
gave 40 mg sobdago lactone VII (R, 0 5), 50 mg of the cor- 
responding tlglate (R, 0 4) and 10 mg sobdago lactone V (R, 0 7) 


