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THE STRUCTURE OF EPILUBIMIN, A STRESS METABOLITE FROM
DISEASED POTATO TUBERSl)
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The structure of epilubimin, a stress metabolite isolated from
diseased potato tubers, was determined as shown in formula k on the

basis of the chemical and spectral data.

In a continuing study on phytoalexins produced by tuber tissues of white pota-
toes (Solanum tuberlosum and S. demissum) infected by an incompatible race of
Phytophthora infestans,z) we isolated a new sesquiterpene, designated as epilubimin,
in a 2 x 10-5% yield. The present paper describes the isolation and structure elu-

cidation of the stress metabolite.

Neutral ether extracts (51 g), obtained from the diseased potato tubers (300
kg), were separated by column chromatography (CC) over silica gel (Merck Kieselgel
70-230 mesh) to give a "lubimin and epilubimin fraction"3) (1.7 g) as eluates with
benzene and ether (5:1 and 3:1), which was further purified by repeated CC followed
by preparative TLC4) over silica gel (Merck GF-254) to yield lubiminza) (%, 360 mg)
(more polar) and epilubimin (%, 59 mg) (less polar) in pure state.

Epilubimin (%), colorless oil, [a]D 0°,5) C15H2402, gave its monoacetate (k%),
oil, and a glycol (%), mp 135-136°C, on hydride reducticn (NaBH4), which also formed
its diacetate (%%), 0il. The MS, I? and NMR spectraS) indicated that % contains
the following structural units: CH3CH— [%, § 0.94 {3H, dJ = 6.5 Hz); %, § 0.85 (3H,

d J = 7 Hz]: CH2=C(CH3)- [k, Viax 1652 and 888 cm —, & 1.72 (3H, s) and 4.68 (2H,

s)il%, Vnax 1640 and 891 cm-l, $ 1.6? (34, s) and 4.fi (2H, s)l: -CHO [%, Vmax 1715
cm 7, § 9.81 (1H, s); 3], no absorption near 3400 cm = and near ¢ 9]: -CH(OH)- [1,
Vmax 3300 cm-li36 3.69 (1H, br Wy = 25 Hz); la, Vnax 1740 cm-l, 8 4.64 (1H, br W, =
25 Hz)]. The C NMR spectra (Table 1) of % and %% revealed the presence of a qua-
ternary carbon atom (m) of spiro type (%, § 46.2; %%, § 46.2) in %.6) Addition of
0.25 mol equiv of the shift reagent Eu(dpm)3 to the chloroform-d solution of % ef-
fected down-field shift of the NMR signals, leading to separation of most of the
protons (Fig. 1), and spin-~decoupling studies on the spectrum elucidated the exist-~
ence of a structural moiety: (l?)-(CH3)CH—CHz—CH(OH)—CHZ—CH(CHO?)—(l). All the re-
sults suggested that epilubimin (k) would be an epimer (with an axial formyl group)
of lubimin (%) (with an equatorial), though only a sharp singlet due to the formyl
proton was observed in each of the NMR spectra of % and %% irrespective of the

presence of the shift reagent. Compound % was then treated with base (4% KOH in
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CH3OH, room temp, 1 h) to give a mixture, from which lubimin, oil, [a]D +31°, iden-
tical with natural lubimin (%), oil, [a]D +36°, in the MS, IR and NMR spectra, was
isolated in a 60% yield. Hence epilubimin must be represented correctly by formu-

la 1.

13 '
Table 1. The ~~C NMR spectra of R'Q-.
% and %% (25.2 MHz, CDC13, TMS) R=B-CHO, R'=H

R=B8-CHO, R'=Ac

3
Compd 2 R a) R=a-CHO, R'=H
Carbon Chemical shift (6§) R=B—CH20H, R'=H
l 48.9 41-3 R=B-CH20AC, R'=AC
2 66.0 69.1
3 42.1 36.0
4 35.2  35.2 or 44.0
5 46.2 46.2
6 31.1 31.1 6.65(br d J=1l)
12.73(br W_=25) 11.90(s) 4.98(s)
8 40.0 31.5 H CHO
— N4 s~ 5.13(s)
9 31.1  30.4 H .
10 35.2  44.0 or 35.2 HO-"" H H
11 147.9 147.3
3. 66
12 107.8 108.0 .
(br W,=13) .
13 21.3 20.9 CH
14 17.1 16.8 H 3
7.58 (br Wy=25) 2.12(s)
15 61.2 63.9 2.10(d J=7)

4.30(br WH=25)

a) Cf., ref. 6. .
) cf., Fig. 1. The NMR spectrum (100 MHz, CDC13) of }

in the presence of the shift reagent Eu(dpm)3.
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