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column as smgle compounds, crystalhxed from Et,0 Acknowledgements-A pact of thts study was supported by NIH 
Compounds 3,4 and 5 were obtamed as a mtxture whtch was grant HDG-4488 to T J Mabry and the work m Turkey was 
separated by prep TLC A part of 5 was used to record UV and supported by the Faculty of Pharmacy, Umverstty of Istanbul 
IR spectra, the rest was kept m a deep freeze to prevent ox&non 
before recordmg Its ‘H NMR and mass spectra. 

Compound 1 yield 3 g, spectral data mcludmg X-ray grven m 
[l] Compound 2 yteld 600 mg, spectral data mcludmg 1 
13C NMR gven m refs [4, S] Compounds 3 and 4 yield 20mg and 
25 mg, respecttvely, spectral data including r3C NMR gtven m 2 
[2] Compound 5 yteld 50 mg, amorphous UV A=” nm 220 
(log s4 6), IR vs cm -r 2940,2840,1730,1640,1564 1444 1360, 3 
1235, 1110,1080,1070,1040,1020,1005,880 ‘H NMR (Bruker 
WM, 400 MHz) gtven m text MS (Vanan MAT 711) (dtrect inlet, 4 
70eV), m/z (rel mt) 274 157 (C,,HraOs) [M]+ (42), 215 [M 
-OAc]+ (24), 214 [M-AcGH]+ (lOO), 199 [214-Me]’ (68), 5 
185 [214-CHO]+ (46), 172 [214-C,H,]+ (98), 108 [a] (54) 
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Abstract-A retnvestlgatton of Verbesrna eggersrl gave in addluon to compounds Isolated previously two further 
verbesmdlol denvatlves, a rearranged eudesmane and a benzofuran related to tremetone 

From most spectes of the large genus Verbesrm (Com- 
posltae, tnbe Hehantheae, subtnbe Fichptmae) verbesm- 
dlol derivatives hke 1 and 2 [l-3] have been isolated The 
configuration at C-4 has been assigned differently but 111 
one case was determmed by X-ray analysis [4] We have 
remvestlgated V eggerm Hleron which 1s nch m these 
eudesmane derivatives Clear NOES between H-14 and 
H-l 5 with 1 and 2 agreed with the configuration assigned 
for C-4 [ 1,3] and therefore the proposed change [2] was 
an error Also the correspondmg p-coumarate and 
ferulate [Z] obviously have a 4a-hydroxy group In 
addltlon to known compounds the 15-hydroxy denvatlves 
3 and 4 as well as the rearranged eudesmane 6 and the tnol 
9 were Isolated 

The structures of 3 and 4, which was Isolated as Its 
dlacetate 5 followed from the spectral data which were 
close to those of 1 and 2 In the ‘H NMR spectrum of 3 
(Table 1) the H-15 smglet m the spectrum of 1 was 
replaced by a pair of signals at 63 72 and 3 33 The latter 

was a narrowly spht doublet, which was due to a W- 
coupling, usually mdlcatmg an axial onentation of the 
very hkely hydroxy methyl group A clear NOE between 
H-14 and H-15 estabhshed this assumption Slrmlarly the 
con6guratlon of 5 at C-4 followed from the NOE of H-14 
with H-15 The signals of H-l and H-15 were stited down- 
field Furthermore, m the mass spectra a strong fragment 
ion appeared for M - CHzOAc 

The acid 6 showed some ‘H NMR signals smular to 
those of 1 (Table 1) However, as followed from the IR 
spectrum and the mass spectrum an acid was present The 
H-5 signal was assigned by spm decouphng. As it only 
showed a couphng with H-6 the carbonyl group had to be 
placed at C-4 In agreement with this assignment a proton 
at the nelghbounng carbon was seen as a downfield 
shlfted double doublet at 62 36 (H-261) Spm decouphng 
allowed the assignment of the signals of H-28, H-la and 
H-l/? Inswon of a model showed that the couplings 
observed agreed well with the observed angles Most hkely 
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(H-7, J=85Hz), 606r (H-8, J=65Hz), 432d (H-9, J 2 
=65Hz),163s(H-l1,H-12),2lO,194s(OAc) 
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Abstract-The mvestlgatlon of three species of the new genus Heltanthopm gave m all cases furohehangohdes, as well 
as kauremc, trlcholobaruc and beyeremc acids Furthermore, a new geranylnerol denvatlve was isolated from 
H bwhopu The chemotaxonomy 1s dlscussed bnefly 

The new genus Helranthopsrs (Composltae, tribe 
Hehantheae, subtnbe Hebanthtnae) has been segregated 
from the North American genus Hehanthus [I] to 
contain the disjunct group of the Andean Hehantheae 
but has maintained the traditional separation from 
Vtgulera, obviously Its closest relative So far, 
Hehanthopsm lehmak (Hleron ) H Robins has been 
studled chemically [2] In addition to Cl,-acetylenes, a 
furohehangohde was isolated [2] We have now studied 
three further species from Peru 

Table 1 ‘HNMR spectral data of 4 
(400 MHz, TMS as Internal standard) 

(C&l,) (CDCl,:,D,, 2 1) 

H-l 540m 

H-2 4 54brd 
H-4 2 12m 
H-5 218m 
H-6 538m 
H-8 2 12m 
H-9 218m 
H-10 538m 
H-12 2 12m 
H-13 2 18m 
H-14 538m 
H-16 444brs 

H-17 165brs 

H-18 458s 
H-19 459s 
H-20 176brs 

OAc 207s 
206s (6H) 
204s 

530brt 

448brd 
205m 

215m 
5 30brt 

205m 

215m 
530brt 

205m 

215m 
535brt 

437brs 

155brs 

451s 
453s 
163brs 

188s 
186s (6H) 
185s 

The aerial parts of Hehanthopsw btshopu H Robins 
gave germacrene D, Its oxldatlon product 1, ent-kauremc 
acid, trachylobamc acid, beyeremc acid, the furohehango- 
hdes 6 [2] and 9 [3], as well as a very polar dlterpene, the 
tetro13, which was Isolated as its tetraacetate In the mass 
spectrum the highest ion obviously was formed by loss of 
acetoxyl since the ‘H NMR spectrum clearly mdlcated 
that a tetraacetate was formed Thus the molecular 
formula of the tetrol most likely was Cz0HJ404 
InspectIon of the ‘H NMR spectrum (Table I) further 
showed that only two olefimc methyl groups were present 
However, the signals (each 2H) at 64 59 s, 4 58 s, 4 54 br d 
and 4 44br s mdlcated four methyl01 groups at double 
bonds Furthermore, partly overlapped ngnals of four 
olefimc protons could be seen Thus an ahcychc dlterpene . 
was present As the doublet at 64 54 showed homoallyhc 
coupling with the methyl slgnal at 6 1 76, a geranylnerol J(Hz) 1,2=5,6=9,10=13,14=7 


