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Summary: New fungitoxic sesquiterpenes, chokol A Lkl, B LE): and C i%l, have
been isolated from stromata of Epichloe typhina. Their structures and the

relative configuration of/z have been also elucidated from spectral data.

A phytopathogenic fungus, Epichloe typhina, invades timothy plant

(Phleum pratense) and produces a peculiar shape of the stroma at the stalk

like a cattail which has been named choke. It is generally accepted that
infection of the plants by the pathogen causes not only formation of the choke
but systemic effect to the plants through the endohyphae. The timothy infect-
ed by this fungus has been found to be resistant against another pathogen,
Cladosporium phlei.l)
cally active compounds, especially fungitoxins, from chokes with the intention

Our interest has been directed to isolate the biologi-

of revealing the chemical interaction between funqus and plant. This communi-
cation deals with the isolation and identification of three new fungitoxins
named chokol A (1), B (2), and C gz).
[ T~
n-Hexane soluble fraction from 70% ethanol extract of chokes (2.5 Kg)
collected from the infected plants was chromatographed on silica gel and
Sephadex LH~20 columns. TLC bioautographyz)with Cladosporium herbarum was

employed to monitor the activity.
Chokol A (1), approx. 20 mg, showed [a]§2-26.6° (c 1.0, EtOH) and
a molecular formula C12H2202 from the high resolution MS m/z 198
(198.1628, Calcd. 198.1620). The IR spectrum exhibited the presence of
hydroxyl (3350, 1150, 1050 cm_l) and terminal methylene groups (3050, 1700~

1780, 1640, 880 cm-l). The lH—NMR spectrum showed the presence of two methyls
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( §10.87 d, J=6.8 Hz and 1.28, s), which was confirmed by 13C—NMR spectrum

{ 5510.7 and 26.5 ppm). And other ten carbons were grouped into four classes;
five methylenes ( }\28.8, 30.2, 31.1, 39.9, 62.7 ppm), two methines ( 5 47.6,
51.7 ppm), one quarternary ( 8:80.3 ppm) and a pair of double bond ( 51108.2
and 151.3 ppm).

Treatment of chokol A /\) w1th acetic anhydride-pyridine gave the corre-
sponding monacetate (4), FI-MS M 240, in the lH -NMR spectrum of which the
singnal at 3.67 (t) shifted downfield ( 5~4.08). Since compound 4 has still
the absorption due to a hydroxyl group (3450, 1030 cm_l) and shows a dehydra-
tion peak, m/z 222 (M+—H20), the remaining one oxygen atom must be assigned to
a tertiary hydroxyl group. Detailed lH—NMR study of 1 with spin decoupling
experiments led to three fragments I~III as shown in Fig. 1, in which the
spectral characteristics for structure determination are summarized. Thus a

planar structure of chokol A was elucidated to be 4-(3-hydroxy-2,3-dimethyl-
cyclopentyl) -pent-4-ene-1-0l (.
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Chokol B J@), approx. 20 mg, was obtained as sirup of molecular formula
C15H26O2 (M+238). It showed lH-NMR spectral features3)
1 but typical signals due to isopropenyl [ & 1.74(—CH3, s), 4.85 and 4.95
{ :C=C:g)] and methine [4.09(t)] were detectable instead of hydroxymethyl
[3.67(t)]. Acetylation with acetic anhydride-pyridine afforded the

monoacetate gé) which still contained a free OH (3400 cm-l). The signal

similar to those of

of a methine proton shifted downfield ( JAS.I/V5.3). To account for these
data the structure of chokol B was assigned to 6-(3-hydroxy-2,3-dimethyl-
cyclopentyl)-2-methylhept-1,6~diene-3-01 (2).

Chokol C (3), approx. 14 mg, showed mp 51.0~53.0°C, [a]§2—32.0°(c 0.25,
EtOH) and a molecular formula of C15H2602' i.e. isomeric with 2. 1In the

4)it contained a vinylic proton ( §~5.43 ppm, tg) and

lH—NMR spectrum
a hydroxymethyl ( §f4.00) but lacked the resonances associated with vinylic
protons of an isopropenyl and a methine. Based on the above spectral
properties the structure of chokol C was shown as 6-(3-hydroxy-2,3-dimethyl-
cyclopentyl) -2-methylhept-2,6-diene-1-0l (3). The double bond was assigned
to the E geometry since the l3C resonance )
68.8 ppm (E 68.1,°)68.8,%02 60.5°) ppm) .

The relative stereochemistry of/%/was clarified by nuclear Overhauser

of the primary alcohol appeared at

effect (NOE) difference spectroscopy (Fig. 2). Irradiation of 2-H increased
the intensity of the signals due to 1-H, 13-H, 14-Ha and 8-H. Also, irradi-
ation of 6-H increased the intensity of the signals due to 1-H, 5-Ha, l4-Ha
and 8-H. These observations surely support the relative configuration of
chokol C LE} as depicted in Fig. 3.
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To our knowledge there have been reports on cyclopentanoid sesqui-

6,8)

terpenes with the same configuration as that of 3; cyclonerodiol from

7)and Gibberella ﬁgjikuroig'lo)
6)

intermediate of nerolidyl pyrophosphate in similar pathway to that of cyclo-
11)

Trichothesium sp. and cyclonerotriol from

Fusarium culmorum. The biosynthesis of chokolsis assumed to proceed via an

nerodiol.

A QU.

Further the elimination of C3 unit may occur in case of chokol
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