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Abstract—Re-investigation of the aerial parts and roots of Inula crithmoides afforded, in addition to known
compounds, a new epoxythymol isovalerate. Its structure has been determined as 10-isovaleryloxy-8,9-epoxythymol-3-

isovalerate.

INTRODUCTION

The genus Inula (Compositae, tribe Inuleae) is placed in
the subtribe Inulinae [1]. About 25 species of this large
genus have already been investigated chemically. Most
widespread are eudesmanolides [2-6], but other types of
sesquiterpene lactones have also been isolated [2, 6]. We
have now re-investigated the aerial parts and roots of
Inula crithmoides L.

RESULTS AND DISCUSSION

From the aerial parts of I. crithmoides, collected in
March 1983 at Mallorca Island, a number of known
compounds, abienol, two thiophene acetylenes [7], five
thymol derivatives [8-10] and three 8,9-epoxythymol
esters [11-13], stigmasterol and a new isovalerate 8,9-
epoxythymol derivative 1 were isolated.

The structure of the isovalerate derivative 1 clearly
followed from the 'H NMR spectral data (Table 1). The
presence of 3-isovalerate was obvious from the signals
(2.45d,2.47d, 2.23 ddqq and 1.05 br d). The 10-isovalerate
could also be deduced from the signals (2.14d, 2.334,
2.02ddqq and 0.88d). The other oxygen functions were
assigned to an epoxide group. The signals of H-9and H-10
were nearly the same as those of similar compounds and
the chemical shifts of the aromatic proton signals also
agreed with the substitution pattern proposed.

The roots afforded thiophene acetylenes [7], two
thymol derivatives [8-10], thymol epoxides [11-13] and
stigmasterol, in addition to the new isovalerate 1. The
eudesmanolide isolated previously from an Egyptian
collection [6] was not observed.

EXPERIMENTAL

'H NMR: 400 MHz, TMS as internal standard; MS: 70 eV,
direct inlet. The air-dried plant material, collected in March 1983
at Mallorca Island was extracted with Et,O—petrol-MeOH
(1:3:1). The extract of the aerial parts (211 g) was first treated
with MeOH to remove long-chain hydrocarbons and was then
partially separated by CC (SiO;) with petrol and increasing
amounts of Et,O and finally Et,O0-MeOH (10:1). The fraction
obtained with 109, Et,O afforded 10 mg abienol. The fraction

obtained with petrol and separated further by TLC (petrol)
afforded seven known compounds. The fraction obtained with
25% Et,O was separated further by TLC (109 Et,O) to afford
2 mg 1 and 3 mg abienol. The fraction obtained with 509, Et,O
was further separated by TLC (25 % Et,0) to give 2 mg each of
three known epoxythymols and 2 mg stigmasterol.

Similarly, the root extract (111 g) was defatted and separated
by CC (SiO,) with petrol and increasing amounts of Et,O and

Table 1. '"H NMR spectral data of
compound 1 (400 MHz, CDCl,;, TMS
as internal standard)

H-2 6.85sbr

H-s 735d

H-6 708dbr {"®

H-7 2345

H-9 3.02d

H-Y 279dd } >3

H-10 4574,

H-10 a26a (12

3-i-Val 2454 (6)
2474 (6)
223ddgg ()
105dbr (1)

10-i-Val 214 (6)
233d  (6)
202ddgg  (7)
088d (1)

Coupling constants (J, in Hz) are
given in parentheses.
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finally Et,O-MeOH (10:1). The fraction obtained with petrol
was separated further by TLC (petrol) to afford 1 mg acetylenes
[7] and 1 mg thymol derivatives [8-10]. The fraction obtained
with 10% Et,O was separated further by TLC (509, Et,0) to
afford 2 mg 1 and 2 mg abienol. The fraction obtained with 509
Et,O was separated further by TLC (509, Et,O)to give 1.5 mg of
a known epoxythymol.

10-Isovaleryloxy-8,9-epoxythymol-3-isovalerate (1). Colour-
less oil, IR vESlcm™*: 1760, 1745 (CO,R); MS mjz (rel. int.):
348.194 [M]* (1.2)(C2oH,505), 246 [M — C,H,COOH]™* (6.8),
145 [246 — isovalerate] * (23),85[CsH,0]* (57),57[85-CO]*
(100).
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Abstract—The aerial parts of Dugaldia integrifolia afforded, in addition to acetylhymenograndin, floribundin,
hymenoxon and isotelekin, three new seco-helenanolides and two derivatives of silphinene, one being isolated

previously from Dugaldia hoopesii.

Dugaldia integrifolia (H.B.K.) Cass. [= Helenium in-
tegrifolium (H.B.K.) Benth. + Hook.] has been investi-
gated previously [1]. In addition to a flavone, two
pseudoguaianolides were isolated. Re-investigation of the
aerial parts gave in addition to widespread compounds,
acetylhymenograndin [2], isotelekin [3], floribundin [4]
and hymenoxon [5, 6] isolated as its diacetate 8, and three
further sesquiterpene lactones, the seco-helenanolides
5-7. Furthermore, the thymol derivatives 3 and 4, 3-
oxosilphinene (1) [7] and the isobutyryloxy derivative 2
were present. The mass spectrum of 2 gave the molecular
formula C,4H,30;, and a strong fragment at m/z 216
agreed with the elimination of the acid part. The structure
of the ester could be deduced from the 'H NMR spectral

data (see Experimental) which were close to those of 1 [7].
However, one of the methyl singlets was replaced by a pair
of doublets at §3.63 and 3.49 and, furthermore, the
characteristic signals of an isobutyryloxy group were
present. The observed shift differences of H-5, H-7and H-
11 in the spectra of 1 and 2 allowed the assignment of the
position of the ester group. Furthermore, the W-coupling
between H-13 and H-5a was missing, which was present in
the spectrum of 1.

The structures of 5-7 also followed from the *H NMR
spectral data (Table 1). Al signals could be assigned by
spin decoupling. The partial structures obtained in this
way clearly showed that seco-helenanolides were present,
differing only in the nature of the oxygen function, which



