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1B8,10B-EPOXYFURANOEREMOPHILAN-68-0L,
A NEW FURANOSESQUITERPENE FROM LIGUILARIA FISCHERI TURCZ.
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Yoshiaki TANAHASHI, and Takeyoshi TAKAHASHI
Department of Chemistry, Faculty of Science, The University of Tokyo,
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A new sesquiterpene isolated from Ligularia Fischeri Turcz. (col-

lected at Hakusan) has been shown to be 1B,10B-epoxyfuranoeremophilan-

6B-01(I).

Sesquiterpene components of Ligularia Fischeri Turcz. have been described

by Ishii et al.l) In the course of chemical investigation on constituents of

the genus Ligularia (Compositae), we have examined the diethyl ether extract of

2)

the roots of Ligularia Fischeri Turcz. collected at Hakusan™’ and isolated a new

furanosesquiterpene. We report here the evidence leading to the structure of
1B,10B~epoxyfuranoeremophilan-68-01(I) for this sesquiterpene.

The molecular formula of Cl5H2005 (M" at m/e 248) was given for I, an oil,
which was positive to the Ehrlich test.  The UV[?xIEn;gH 215.5 mm, € 7000], IR
ElﬁiiOl 1645 and 1570 cm-l] and PMR spectra [in CDCl3 ; an a-proton (§ 7.07 ppm, q,
J = 1.5 Hz ; le) and a B-methyl (§ 2.09 ppm, d, J = 1.5 Hz ; H13) on a furan riné]
suggest the presence of a B-methyl substituted furan moiety. IR absorption at
3450 cn”t

disappears on addition of DZO' The PMR spectrum also shows the presence of a

is characteristic for a hydroxyl group ; one proton signal at § 1.93 ppm

secondary methyl (6 1.11 ppm, d, J = 7 Hz ; th)’ a tertiary methyl (6 1.14 ppm, s;
Hl5)’ one proton on oxygen-bearing carbon(6 3.06 ppm, br. s ; Hl), an allylic
methylene [an AB-type quartet ; EA 3,22 ppm, d, and 8B 2.11 ppm, d, J = (-)16 Hz ;
l-CHZ-furan* 5 H9a and H9ﬁ’ respectively] and one allylic proton on hydroxyl-

*The mark (®) indicates carbon with no proton.
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bearing carbon (8 4.86 ppm, br. s ; m-CH(OH)-furan ; H6).

These spectral data are closely related to those of furanoeremophilane-
6B,lOB-diol(IIa)3) recently isolated from L. japonica Less. Indeed, reduction
of T in THF with lithium aluminum hydride under reflux gave a diol, 015H2203’ m.pP.
123°, [q]D +547(EtOH), identical with IIa,. Thus, the presence of furano-
eremophilane skeleton(IIb) was shown for I ; the hydroxyl group of I should be
located on C-6B. PMDR experiments afforded evidence for the presence of homo-
allylic coupling (J ~2 Hz) between the proton (H6) at § 4.86 ppm and one (H9a) of
the allylic methylene protons. Therefore the former proton (H6) must be in
quasi-axial (a) conformation.

Of the three oxygen atoms for I, two are involved in the hydroxyl(at C-6)
and furan ring, respectively. Since no carbonyl absorption is observed in the IR
spectrum, the third oxygen is inferred to be present as an ether or an epoxide.
The conversion of I into IIa, along with PMR spectral data of one proton at§ 3.06
ppu (br. s), leads to the location of an epoxy ring on C-1p and C-10f8. Thus,
the structure of I must be represented by 1B,l0p-epoxyfuranoeremophilan-6g-01(I).

PMR experiments using Eu(dpm)3 as shift reagentA), coupled with PMDR tech-
nique, confirmed the above conclusion and revealed detailed stereochemical features
of I (TABLE). The shift reagent associates more strongly with a hydroxyl than
with an ether groups). A very large shift is observed for H4 and H15. Shift
for qu is small ; this shows that the epoxide ring is in B-configuration (the
structure with la,lO0a~-epoxide should cause a large shift of th). PMR spectral
data shown in the TABLE are best interpreted on the basis of the stereostructure
with ring A in half-chair and with ring B in half-boat conformation depicted as
in 176,

Another furanosesquiterpene was also obtained from the same plant.
However, the substance has not yet been isolated in a pure state. This sesqui-
terpene is an ester (VC=O 1718 cm'l) which on reduction with lithium aluminum
hydride (in diethyl ether) gave I. Examination of the acidic moiety is now

under way.
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(Ila) R=OH (1)
(ITb)R=H
TABLE PMR Spectral Data
SCDCIBa) SEu(dpm)Bb) Agc) Coupling constants
Haa S.O(m? J1,2B (1
Hog 6.8(m) Tog,28 ~(-)15
HBa 5.9(111) JZG,BCX ~?
Hyg 2.6(m) Tou,35 ~ ~1-5
FIL+ ~1,5 16.3(m) -14.8 JZB,BG ~15
He 4.86(br;)8) not measured JZB,BB ~5
H9a 3.,22(4d) 10.73(4) -7.5 JEG,BB ~(=)15
H9‘3 2.11(4) 9.08(4d) -7.0 JSa,l+ ~5
H12 700?(‘1) 10.17(br. S) '3¢1 JBB’L{' "‘105
0, 1.11(4) 5.55(d) -l Jgo[’9B (-)16
J6a,9a ~2

a)

b)
c)
d)

Chemical shifts are expressed in § ppm downfield from TMS and coupling

constants in Hz.

0.97 Mol equivalent of Eu(dpm)3 was added to the 2%(w/w) solution of I.

ad= 50D013‘ SEu(dpm)B
With further splitting due to homoallylic coupling J6 9a*
?
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The structure(I) refers to that of relative configuration. Studies to

determine the absolute configuration of IIa are under way.
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