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Abstract: From the resistant variety of rice plant, Fukuyuki, were character-
ized five epoxy fatty acids (1-5), which inhibit strongly the germi-
nation and germ tube growth of rice blast fungus, ED being 20-30

ppm.
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It is phytopathologically well accepted that the susceptibility and resist-
ance of the rice plant (Oryza sative L.) to rice blast disease depends essen-
tially on the combination of the rice variety and the race of rice blast fungus

)

race 033(TM 67-22) of the rice blast fungus, the growth of infection hypae of

(Pyricularia oryzae).2 For example, the cultivar, Fukuyuki is resistant to

the race being inhibited in the invaded cell of the rice plant. Expecting that
the resistance of Fukuyuki is caused by anti-rice blast fungus substances
existent in the plant, we have looked for the active substances as guided by
inhibition assay toward germination of the conidia of rice blast. This paper
concerns with the isolation and structure elucidation of the active
substances.3)
The terrestrial part of uninfected Fukuyuki (17.5 Kg of fresh wt) was
extracted with acetone and the resultant extracts were passed through a short
charcoal column to remove chlorophyll. The eluted residues were separated
into acidic (A, 15 g) and neutral (N, 31 g) parts by shaking with aq NaOH. The
later was treated with 2N KOH-MeOH at room temperature for 2 days and then
separated into acidic (NA, 25 g) and neutral (NN, 5 g) parts, respectively.
Each of the acidic and neutral fractions was submitted to the assay, exhibiting
that strong germination inhibition activity 1s existent in acidic portions (A
and NA). The acidic (A) part was fractionated by charcoal column chromato-
graphy eluted with a mixed solvent of acetone and water with various ratio.
PMR spectra of active portions showed that fatty acids were the major compo-
nents. After converting the active fractions to the corresponding methyl

esters, it was further separated by SiO, column chromatography into epoxy- and

2
hydroxy fatty esters, respectively. The epoxy ester part was transformed to

p-bromophenacyl ester by saponification (2N KOH-MeOH) followed by esterification
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with p-bromophenacyl bromide (KF, DMF, 60°C, 6 h).u) Repeats of column and

high pressure liquid chromatographies gave five epoxides (1-5). 5) p-Bromo-
phenacyl ester of 1 and 2 had an elemental composition, 17H310 CO CH COCGHuBr
by CI mass spectra [(M+1)T 495, 1493; (M+1—OCHchC6HuBr’) 279]. Inspectlon of

CMR spectra indicated the presence of an epoxide and a double bond in each com-
pound. Both 1 and 2 were converted to methyl ester of the corresponding diols
(la ang gg).7) The position of the epoxide ring was determined by mass frag-
mentation of bistrimethylsilyl ether (lg_and gg) obtained by the action of
Me38101 (Et3N, dimethylaminopyridine in CH2012). EI mass spectra exhibited the
prominent peaks caused by C-C bond fission befween carbons bearing the vicinal

hydroxyl group as shown in the scheme. Reaction of each diol with HIOu in ag
THF afforded 6 9) from 1 and 7 from 2, respectively. A1l the evidence described
so far and CMR datalo) as well indicated that 1 and 2 are the monoepoxide of

linoleic acid.ll)

In fact, methyl ester of 1 and 2 was identical with authen-
tic sample prepared from methyl linoleate by the action of mcpba followed by

SiO column chromatography eluted with CH,C1
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CI mass spectra of p-bromophenacyl ester of 3 and U demonstrated a common
molecular formula of C,,H,,0.C0,CH,COC H)Br [(M+1)+ 493, 491; (M+1-OCH COC6HM—

17
Br)+ 27717. CMR spectra Eg 13) of each compound showed the presence of a couple
of c¢is double bonds in addition to an epoxide ring. The epoxide ring of both

compounds was hydrolyzed to the diol (3a and 55),7) which exhibited the strong
peaks due to the C-C bond cleavage in the EI mass spectra as shown in the
scheme. Oxidative cleavage of methyl ester of ﬁg_with HIOu and subsegquent

treatment with CrO,-H SOM in acetone afforded half ester of dicarboxylic acid

3
(8), in which a sequence of —CHZCH CHCHZCH CHCH,,CO H moiety was revealed by 200
MHz PMR spectrum. 10 Similar reaction of ig_w1th HIOu gave 6. These findings
clearly suggested that 3 and 4 are the monoepoxide of a-linolenic acid. p-

Bromophenacyl ester of a-linolenic acid was eventually allowed to react with
mepba and the resultant mixture of epocxides was separated by repeated 8102
column chromatography into three isomeric monocepoxides. CMR spectra of two of
them were identical with 3 and i. Although 5 from the extracts was contami-
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nated with unknown compound, HPLC under several conditions indicated the iden-_
tity of 5 with the third isomer of the authentic sample. In the CMR spectra
of 3-5, two carbons of epoxide ring appeared with the same chemical shift in
only 3 while upfield shift was observed at the terminal methyl of gras compared
with those of 3 and 5. These chemical shifts in CMR spectra are diagnostic for
structural elucidation of three isomeric epoxides.

In addition to the recent publication concerning the isolation of H from

15)

natural source, the epoxy acids (l_and 2) were isolated more than twenty

years ago from several kinds of seed oil,lg)

named coronaric and vernolic acids,
respectively. No report has, however, described on any physioclogical activity
at all. As far as we know, 3 and 5 are the first epoxy fatty acids character-
ized from nature. The epoxy fatty acids (1-5) described in the present study
inhibit the spore germination and germ tube growth of rice blast fungus, pos-
sessing EDSO of 20-30 ppm.3) Seemingly, these play a role as self defensive
substances produced in the plant without being infected from the disease.
Absolute stereochemistry of the epoxide rings and the structure of the

active hydroxy fatty acids will be reported near future.

0 (3)
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