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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 
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derivative with no function at C-20 had to be assumed 
The ZZ-configuratlon followed from the characteristic 
chenucal shifts of H-l, H-2 and H-20 After addition of 
deutenobenzene, the H-14 signal was shifted downfield 
Irradlatlon of this signal sharpened the broadened singlet 
at 64 37 (4 44 m CDCIJ) and that of the olefimc methyl at 
6 1 55 (1 65 m CDCIB) Accordingly, the second free 
methyl group was at C-l 5 NOE difference spectroscopy 
established this assumption and further confirmed the 
configurations of the double bond since NOES between 
H-16 and H-14, H-18 and H-9, H-19 and H-5, and H-20 
and H-2 were visible 

The aenal parts of Helmthopsrs mcrophylla (HBK) H 
Robins gave d-cadmene, the carbmol2, ent-kauremc acid, 
trachylobamc acid, beyeremc acid, the chromene 10 [4] 
and the furoheliangohdes 7 [S] and 8 [6] The roots 
contam tndecapentaynene, germacrene D, b-cadmene, the 
same acids as the aenal parts, and also the chromene 10 

The aenal parts of Helumthopsrs utcubambensrs H 

Robins also gave the same dlterpene acids, as well as 
verbenol and the furohehangohdes 5 [4], 6, 7 and 8 

So far, the chenustry of the genus Helranthopszs 1s very 
uniform and 1s characterized by the co-occurrence of 
furohehangohdes, and dlterpene acids of three different 
types These dlterpenes, however, are also reported from 
several Helranthus speaes, though here only a few species 
gave furohehangohdes [7,8] while other types of germa- 
cranohdes are more widespread m the genus The pro- 
posed close relationship of Heluznthopsrs to Vzguleru IS 
supported by the chermstry as here the co-occurrence of 
the furohehangohdes and the above-mentioned dlterpene 
aczds IS common The absence of other germacranohdes m 
Helranthopsu may be of chemotaxonomlc importance 
The proposal that Vlgulera IS the most likely ancestral 
genus m the complex and that the two elements of 
Hehanthus are denved separately [9] may also be sup- 
ported by the chemistry Further mvestlgatlons are 
necessary to obtain a clear picture 
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EXPERIMENTAL 

The alrdned plant mater@ collected m January 1983 m Peru, 
was extracted with Et&-petrol-MeOH (1 1 1) and worked up 
m the usual fashion [lo] CC fractions of the aerml parts (600 g) 
of H bzshoprr (voucher RMK 9141) were as follows 1 (petrol), 2 
(Et@-petrol, 1 10 and 1 4), 3 (Et+petrol, 1 1) and 4 (Et,0 
and Et+MeOH, 1 10) TLC of fraction 1 gave 2 mg germa- 
crene D and TLC of fraction 2 (Et+petrol, 1 4, AgNO,-coated 
&02) gave 20 mg ent-kaurens acid (R, 0 4), 6 mg beyeremc acrd 
(R, 0 5) and 20 mg trachylobarucacld (R, 0 75) TLC of fraction 3 
(Et@-petrol, 1 1) afforded 3 mg 1 and TLC of fraction 4 
(Et@-petrol, 3 1,2 developments) gave 60 mg 9 (R, 0 45), 60 mg 
6 (R, 0 40) and crude 3 (R, 0 1 S), which was transformed to 4 by 
heatmg for 1 hr at 70” with Ac,O TLC (Et@-petrol, 1 3) gave 
8 mg 4 (R, 045), colourless 011 (homogeneous by TLC m 
different solvent muttures), IR vscm-’ 1730,1235 (OAc), MS 
m/z (rel mt ) 447 [M -OAc]+ (l), 446 267 [M - HOAc]+ (1) 
(talc for Cz6HaS0, 446 267), 406 [M - AcOCHMe]+ (1 5), 388 
[406-H20]+ (2), 386 [446-HOAc]+ (2 5). 346 [388 
- ketene]’ (5 5), 344 [386 - ketene]+ (2), 326 [386 - HOAc]+ 
(ll), 266 [326-HOAc]+ (19 133 (77), 105 (94), 91 (100) 

CC fractions of H utcubambensrs (voucher RMK 9155,220 g 
aerial parts) were as follows 1 (Et&petrol, 1 lo), 2 
(Et@petrol, 1 1)and 3 (Et,0 and Et@-MeOH, 1 10) TLC of 
fraction 1 (one tenth) (Et@-petrol, 1 4, AgNO,-coated BO1) 
gave 20 mg ent-kauremc acid (R, 0 45), 20 mg beyeremc acid 
(R, 0 53) and 70 mg trachylobamc acid (R, 0 78) TLC of fraction 
2 (Et&l-petrol, 1 1) gave 10 mg verbenol and TLC of fraction 3 
(Et@-petrol, 3 l)gaveamlxtureof5and6(I)andof7and8 (II) 
TLC of I (one tenth, EtzO-petrol, 3 1, 3 developments) gave 
20 mg 5 (R, 04) and 20 mg 6 (R, 0 5) TLC of II 
(CsHs-CHC13-Et*O, 2 2 1, 2 developments) gave 30mg 8 
(RI 0 4) and 30 mg 7 (R, 0 35) 

CC fractions of the aenal parts (270g) of H mtcrophylla 
(voucher RMK 9104) were as follows 1 (petrol), 2 (Et&-petrol, 
1 10 and 1 4), 3 (Et+petrol, 1 1) and 4 (Et,0 and 
Et@-MeOH, 1 10) TLC (petrol) of fraction 1 gave 10mg 6- 
cadmene TLC of fraction 2 (AgNO,-coated SIOl, Et@-petrol, 

1 4) gave 100 mg ent-kauremc a&, 10 mg beyeremc acid and 
100 mg trachylobamc acid TLC of fraction 3 (Et@petrol, 1 1) 
gave 10 mg 2 and 5 mg 10 CC fractions of the roots (35 g) were as 
follows 1 (petrol), 2 (Et@-petrol, 1 10)and 3 (Et@-petrol, 1 1 
and Et,01 TLC of fraction 1 (petrot) gave 2mg tndecapen- 
taynene, 5 mg S-cadmene and 1 mg germacrene D TLC of 
fraction 2 (AgNO,aated SIO~. Et,@-petrol, 1 4) gave 40 mg 
ent-kauremc acid, 4 mg beyeremc acid and 40 mg trachyio~nlc 
acid TLC of fractjon 3 gave 30 mg 10 

All known compounds were ldentlfied by comparmg the 
400 MHz ‘H NMR spectra with those of authentic material, by 
co-TLC and by companng other physIca data (IR, mp) 
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