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Abstract-A series of four 2a-hydroxy-8/l-acyloxygermacrolzdes and the helzangohde nzveusm A were isolated from a 
dzchloromethane extract of Helzanthus graczlenfus The germacrohdes include a new compound, 2a-hydroxy-8j?- 
zsovaleroyloxycostunolzde The terpenozd constituents of H graczlentus are very similar to those of H pumhs, whzch on 
morphologzcal grounds 1s considered to be closely related to H graczlentus 

As part of our contmumg bzochemzcal systematic mvestz- 
gatzon of Helzanthus (Asteraceae) [l-6], we have studied 
the terpenold constituents of H graczlentus A Gray, a 
perennial species native to coastal portions of central and 
southern Calzfornza Speczes of Helzanthus have proved to 
be rzch sources of sesquzterpene lactones, with germacro- 
lzdes [trans,tmns-1(10),4(5)-germacradzenohdes] and 
hehangohdes [trans,crs-1(10),4(5)-germacradlenohdes] 
bemg the prmczpal structural types reported [6] In this 
paper, we discuss the lsolatzon and zdentzficatron of five 
sesquzterpene lactones from H graczlentus These consist 
of a series of four germacrohdes dzfferzng only m thezr 
ester side chains (14) [l, 7,8] and the hehangolzde 
mveusm A (5) [3] Compound 1 has not been previously 
reported 

The mass spectrum of 1 gave a molecular zon at m/z 348, 
consistent with a molecular formula of CZ0H2s05 The 
‘H NMR and 13CNMR spectra of 1 showed that thzs 
compound differed from compounds 24 only m the 
nature of its five carbon ester side cham (Tables 1 and 2, 
data for 2 presented for comparison) All spectral data 
were m accord with an zsovalerate s:de cham The mass 
spectrum (m/z 85, base peak, [CsH90]+, side chain 
acyhum ion) showed that, except for the carbonyl group, 
the side chain was fully saturated The ‘H NMR spectrum 
exhibited two methyl doublets at 6 0 96 and 0 93 (both J 
= 6 Hz) coupled to a one-proton multlplet at ca 2 1, 
which was m turn coupled to a two-proton signal at 62 17 
[cf 9, lo] Appropnate resonances for an lsovaleroyl 
moiety were also found m the ’ 3C NMR spectrum (1719s, 
43 4t, 25 6d, 22 4q, 22 4q) [cf 10,l l] Thus compound 1 
was the zsovalerate analogue of the known germacrohdes 
24 Extensive ‘H NMR spm-decoupling expenments 
confirmed the structure of 1 Sesquzterpene lactones with 
lsovalerate side chains are somewhat unusual zn 
Helzanthus speczes [6] 

Helzanthus graczlentus has been placed m section 
Cilzares, a group of six perenmal species of sunflowers 
native to the western United States and northern Mexico 
[ 12,131 Sesqmterpene lactones have been isolated from 
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two other speczes of this section, H czlzarzs, which yzelded 
a furanohehangolzde [ 141, and H pumrlus, which afforded 
a hehangolzde and seven germacrohdes mcludmg 24 [7] 
On morphologzcal grounds, Helzanthus pumdus 1s be- 
lieved to be the speczes most closely related to H 
graczlentus [12] The available sesquzterpene lactone data 
are consistent wzth thzs proposal, but also suggest possible 
affinities between these two speczes and a mzmber of other 
sunflowers placed m section Dzvarzcatz Senes Corona-solzs 
(H decapetalus, H dzvarzcatus, H maxlmzlzanz, H mollzs, 
H resznosus and H salzclfolzus) Like H graczlentus and 

1 R= t-Val* 

2 R’ Ang 

3 R= 2’S,3’S-Epoxyang 
4 R= Sar 

0 

5 

*Nal = zsovalerate 
Ang = angelate 
2’S,3’S-Epoxyang = 2’S,3’S_epoxyangelate 
Sar = sarracznate 
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Table 1 ‘HNMR data for compounds 1 and 2* 

1 2 

H-l 505brd 505 
H-2 476 dt 476 
H-3a 2 74dd 2 74 
H-3b 2111 211 
H-5 5OObr d 500 
H-6 5 12dd 511 
H-7 295m 295 
H-8 578brdd 581 
H-9a 2 78dd 2 87 
H-9b 232dd 235 
H-13a 6341 632 
H-13b 561d 563 
H-14 154 (3H) br s 154 (3H) 
H-15 178 (3H) br s 180 (3H) 
H-2 2 17 (2H) m 
H-3 2 1t 6 13dq 
H-4’ 0 92 (3H) d 199(3H)brd 
H-5 0 93 (3H) d 187 (3H) br s 

*Run at 200 MHz m CDC& with TMS as an 
Internal standard Multlpbclties for 2 were the same as 
those for 1 except, as noted, for the side cham protons 
Coupling constants for 1, J (Hz) 1,2 = 10, 1,14 = 1 5, 
2,3a = 5 5,2,3b = 1Q 3a, 3b = 10,5,6 = 10 5,5, 15 
= 1 5,6,7 = 8 5, 7, 8 = 2, 7, 13a = 3 5, 7, 13b = 3,8, 
9a =6, 8, 9b = 3, 9a, 9b= 14, 3’, 4’= 3’, 5’= 6 
Couphng constants for 2 are smular, except for the 
side cham protons 3’, 4’ = 7 5,3’, 5’ = 15,4’, 5’ = 15 

t Partially obscured by overlapping signals 

Table 2 ‘“CNMR data for com- 
pounds 1 and 2* 

1 2 

C-l 1342d 13421 
c-2 693d 6931 
c-3 488t 489t 
C-4 1428s 1428s 
c-5 129 5d 1295d 
C-6 754d 757d 

c-7 531d 5331 
C-8 71 Od 711d 
c-9 442t 441t 
c-10 1353s 1353s 
C-l 1 1367s 1367s 
c-12 1696s 1696s 
c-13 1214t 1214t 
c-14 2ooq 198q 
c-15 187q 187q 
C-l’ 1719s 1666s 
c-2 434t 1268s 
C-3’ 256d 1403d 
c-4 224q 206q 
c-5 224q 159q 

*Run at 22 6 MHz in CDCl, with 
TMS as an internal standard 
Assignments made using off-resonance 
decoupling expenments and model 
compounds [l, 7, 11, 183 

H pumllus, these species also produce 2a-hydroxy-8/?- 
acyloxygermacrohdes [ 1, 15, Pearce, J , Gershenzon, J 
and Mabry, T J, unpublished results, Stewart, E, 
Gershenzon, J and Mabry, T J, submitted for pubh- 
cation] Other species of Hellanthus are currently under 
investigation 

EXPERIMENTAL 

Leaves of H gracrlentus were collected at two sites m southern 
Cahforma (Los Angeles Co ,6 miles northeast of Glendora m San 
Dimas Experimental Station on road to Tanbark Station, 
October, 1982, Susanne Goode s n , and Orange Co, Silverado 
Canyon, 9 July 1982, Kevin Nixon s n , vouchers on deposit at the 
Herbarium of the Umverslty of Texas) Material from both 
collections had identical TLC patterns and was therefore com- 
hned (2 63 kg) and washed with CH2C12 The resulting extract 
was worked up by standard procedures to gwe 32 7 g of crude 

syrup WI 
The crude syrup was chromatographed on a sihca gel column 

(1 5 kg) eluted with CH&I, Twenty-seven fractions of 500 ml 
each were collected Fractions 17-l 8 (2 04 g) showed a maJor spot 
on TLC and were combined Repeated prep TLC (sdica gel, 
1 mm, Et&%-petrol, 8 1, developed x 2) gave a mixture of 1 and 
2 This mature was punlied by passage through a Sephadex LH- 
20 column, eluted with CH$&-hexane-MeOH (5 4 1), to give 
15 mg of 1 still contaminated with a small amount of 2 and 27 mg 
of 2 Fractions 22 and 23 were allowed to stand m CH&l,-Et,0 
soln gtvmg 30 mg ofcrystals of 3 (molhsonn B), mp 163-164” (ht 
165-166” [ 11) Induced crystalhzation of fraction 24 (10 5 g) with 
CHIC&-Et,0 mature yielded 4 65 g crystalline 4 (desacetyl- 
eupasserm), mp 134-135” (bt 134135” [l, 171) Fraction 26 
(0 51 g) was separated by prep TLC (CH&l,-lso-PrOH, 10 1, 
developed x 2) to give 25 mg of 5 (mveusm A), mp 127-129” (ht 
127-128” [3]) 

Compounds 2-5 were 1dentIfie-d by comparison of theu 
spectral data with those m the hterature (2 [7], 3 [l, 7],4 [8, 17, 
183,s [3]) and with those of authentic specimens obtamed from 
other speaes of Hehanthus [l, 33 

2a-Hydroxy-8/I-tsoualeroyloxycostunohde (1) IR vs’3 cm - ’ 
3350, 1761, 1735, 1659, 830 MS (probe) 70eV, 
m/z (rel mt ) 348 [Ml+ (l), 330 [M -HzO]’ (l), 246 [M 
-C5H1,,03]+ (41) McLafferty rearrangement and cleavage of 
side cham, 228 [246-H,O]+ (17), 218 [246-CO]’ (24), 202 
[246-COl]+ (39), 163 (74), 135 (69), 107 (49), 85 [CSH90]+ 
(100) side cham acybum Ion, 57 [85-CO]’ (81) 
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