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In addition to the previously described epoxy fatty acids, five 

hydroxy fatty acids were characterized as self defensive substances 

produced in the rice plant against rice blast disease.

In the previous papers, 1,2) we have demonstrated that the resistant cultivar 

of rice plant, Fukuyuki (Oryza sative L.) produces several kinds of oxygenated 

unsaturated fatty acids as self defensive substances against rice blast disease 

(imochi byo in Japanese) and revealed five epoxy fatty acids (1-5) as guided by 

inhibition assay toward germination of the conidia of rice blast fungus. We have 

further continued the isolation work and characterized the rest of the self 

defensive substances, the result being described in the present communication.

High pressure liquid chromatography (HPLC) 3) of the methyl ester of the rest 

of the active part from the uninfected Fukuyuki5) showed the existence of at least 

five components, which were roughly separated by SiO2 column chromatography with 

hexane-AcOEt (4:1). Each fraction was converted into the corresponding benzoate 

by the action of (C6H5CO)2O in Et3N in the presence of catalytic amounts of di-

methylaminopyridine and purified by repeats of HPLC, resulting in the isolation of 

five compounds (6-10).6) The structure of each compound was determined as 

follows. As summarized in the Table, PMR spectra of each compound indicated the 

existence of common partial structure (A), which was supported by UV absorption at
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 Table 1. 

PHYSICAL AND PHYSIOLOGICAL PROPERTIES OF HYDROXY FATTY ACIDS 

CMR Spectra of Benzoates of Methyl Ester of Hydroxy Fatty Acids

a-c) Assignments may be reversed within each column. 

PMR Spectra of Benzoates of Methyl Ester of Hydroxy Fatty Acids

ID,„ of Free Hydroxy Fatty Acids in ppm Toward Rice Blast Fungus
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XEtOH 235+2 nm in each of the original hydroxy fatty esters. Jbc and Jde in the  max 

PMR spectra are indicative of trans and cis geometry of the conjugated diene moiety. 

The gross structures were derived from CMR spectra 8) and were confirmed by convert-

ing each of dl-epoxy fatty acids (1-5) 10) into the corresponding alcohols (6-10) by 

treatment with excess of LDA at 0C followed by action of CH2N2 and then purifica-

tion with SiO2 column chromatography. 11)

Absolute configuration of the carbon bearing the hydroxyl group was determined 

by measurement of CD spectra of the corresponding benzoates (6-10, R=COC6H5).12) 

All the CD spectra excepting 8_13) displayed positive Cotton curves, thus indicating 
the S-configuration of the carbon in each compound. 14) Ring opening of naturally 

occurring epoxy fatty acid (1) afforded the hydroxy derivative (6), the benzoate of 

which showed the same sign of Cotton effect, revealing the absolute configuration 

of the epoxide ring of 1. 

There appeared several reports 15) concerning the isolation of the hydroxv 

acids (6-7) excepting the absolute configuration from plant sources by Russian 

group, describing no physiological activity. At the same time with our preliminary 

communication, l) Sekizawa and his colleagues have announced the characterization of 

the hydroxy acids (9 and 10), excepting the clarification of the absolute configu-

ration, from the susceptible variety of rice when treated with probenazole.16) 

The free hydroxy acids (6-10, H instead of Me) inhibit the spore germination 

and germ tube growth of rice blast fungus as described in the Table. In addition 

to the previously described epoxy fatty acids (1-5), these hydroxy fatty acids seem 

to play a role as defensive substances in the rice plant without being infected 

from the disease. In fact, the susceptible variety of rice, Sasanishiki becomes 

resistant to the same race of the fungus when the rice plant is cultured for 10 

days in water culture containing these active fatty acids. 17) 
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