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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) 
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TLC of 4A (same solvents) afforded 1Omg each of sohdago lactones 
II and III (R, 0 7 and 0 4) Fraction 2R gave 100 mg kolavemc 
acid TLC of 3R after addition of CH2N, (EtlO-petrol, 2 3) 
afforded 5 mg methyl-6/l-angeloyloxy- and 10 mg 6/3-@loyloxy- 
cls-kolavenoate (R, 0 7 and 0 9 20 mg methyl-7a-acetoxykola- 
venoate (R, 0 5) and 5 mg methyl-2-oxo-kolavenoate (R, 0 4) 
Repeated TLC of 4R (CH&&C6H6-Et,O, 4 4 1, several 
developments) gave 2 mg 1 (R, 0 7). 5 mg sohdago lactone VII 
(R, 0 6), 6 mg of the correspondmg @ate (R, 0 5), 4 mg each of 
the desoxo derwatmes of the two latter (R, 0 4 and 0 3), 2 mg 
sohdago lactone V and 5 mg Zoxo-kolavemc acid lactone 
(R, 0 15) The identitles of the known compounds were estabhshed 
by direct comparison or if matenal and sufiiczent data were not 
avadable, by extensive ‘H NMR studies mcludmg NOE dlf- 
ference spectroscopy which allowed the assignment of the 
stereochemrstry 

Solzdagonal aad methyl ester (la) Colourless 011, IR vC2 
cm-’ 1720 (CHO, C02R), 1665, 1645 (C=C), MS m/z (rel 
mt ) 332 235 [M]’ (24) (talc for CllH1203 332 235), 317 [M - 
Me]’ (9), 301 [M -OMe]+ (lo), 300 [M - MeOH]+ (12), 285 
[300-Me]+ (20), 205 [M -CH2CHtC(Me)=CHC01Me]+ 
(40), 95 (lOOk [a],, - 111 (CHCIJ, c 0 15), ‘H NMR (CDCl,, 
4OOMHz, TMS as mtemal standard) 62 33br dd (H-l), 217ddq 
(H-l’), 9 96s (H-3), 165ddd (H-6), 135m (H-6’), 155 m (H-7), 
145ddq (H-8), 156dd (H-lo), 14Om (H-11), 205ddd (H-12), 
196ddd (H-123, 566tq (H-14), 215d (H-16), 08ld (H-17X 
202dd (H-18),092s (H-19),085s (H-20), 3 68s (OMe), (J [Hz] 
1,l’ = 15,1,10 = 7, l’, 10 = 10, 1,18 - 1, l’, 18 = 2,6,6’ = 12 5, 
6,7=6,7’=3,7,8=10,7’,8=4,8,17=7,11,12=13,11,12 

=6,11’,12=55,11’,12’=12,12,14=14,16=1,12,12’=13) 
3,5-Dlhydroxy-9-allgeloyloxycls-anethole (2) Colourless 011, 

IR v2cn1-~ 1720, 1650 (C=CCOIR), CIMS (isobutane) m/z 
(rel mt ) 279 [M + 11’ (100) (corr to CL5H1sOs + l), ‘H NMR 
(CDCI,): S6 20s (H-2 H-6), 5 79dr (H-7, J = 11,l Hz), 6 21 dt (H- 
8, J = 11, 65Hz), 491dd (H-9, J =65, 1 Hz), 379s (OMe), 
6 lOqq, 199dq and 19Odq (OAng) 
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