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AN APROACH TO BIOGENESIS OF DEHYDROALTENUSIN BY ENZYMIC OXIDATIONI)

Kiyoshi KAMEDA and Mitsuo NAMIKI
Faculty of Agriculture, Nagoya University, Nagoya 464

Dehydroaltenusin, a metabolite of Alternaria kikuchiana, was coverted

from altenusin with homogenated potato and sweet potato extracts.

It has so far been shown that the phytopathogens, Alternaria species produce
several analogous metabolites of dibenzo-o-pyrone derivatives as alternariolz),
alternariol monomethyletherz), altenuic acid 113), altenuene4) and altenuisols). Then,
it seems of interest to elucidate the biogenetical relationships between these metabo-
lites, but no work on the biogenesis of those has done except for alternariol and its

14C-acetate6). In the course of our investi-

monomethylether by Thomas et al. using
gations on the toxic meatbolites of A.Kikuchiana, two phenolic metabolites were recent-
ly isolated from the culture medium and determined to be identical with dehydroaltenusin
and altenusin7), which were obtained from A.tenuis, by their chemical and physical
properties. In respect to the structural relationship, dehydroaltenusin is assumed
to be an oxidatively lactonized product of altenusin and that was demonstrated by the
oxidation of the latter with ferric chlorides). A similar oxidative lactonization
of the carboxylic acid group has also been shown in the oxidation of geodoxin from
geodin hydrateg). On the 6ther hand, an oxidation of griseophenone A into dehydro-
griseofulvin with homogenized potato peelings-hydrogen peroxide was reportedlo).
These facts led us to attempt an enzymic transformation of altenusin into dehydro-
altenusin in vitro as one of the biogenetical studies on these metabolites using
peroxidase- hydrogen peroxide system and crude o-diphenol oxidase enzymes from potato

and sweet potato extracts.
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To a phosphate buffer solution (pH 6.0 or 6.8) of altenusin (ca. 0.1%) were added
subsequently, a solution of peroxidase of horse radish (Worthington Biochemicals) and
hydrogen peroxide and then added a catalase to decompose the excess of the hydrogen
peroxide. On the other hand, in the cases of crude enzyme solutions prepared from

potato and sweet potato according to the method of Hyodo et al.ll), the reactions were
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carried out aerobically in the absence of hydrogen peroxide at 30°C for 40 min and at

5°C for 3 days, respectively. Acidification of the reaction mixtures followed by

the extraction with ethyl acetate gave some reaction products along with the unchanged

starting material. In the cases of the experiments done with the crude enzymes, the
12)

main product (ca. 50% yield) was identified as dehydroaltenusin from the UV and MS
spectral data as shown in figures and was also confirmed by comparing the tlc data
(silisic acid, chloroform:MeOH, 13:1, Rf 0.90, authentic sample 0.90, FeCl3 and 2,4-
DNP, positive, respectively and substrate Rf 0.35), but the peroxidase was less
effective for the production of dehydroaltenusin (ca.5%). These results demon-
strated that altenusin could be converted into dehydroaltenusin by the action of the
oxidase or o-diphenol oxidase from potato and sweet potato and not of the peroxidase
from horse radish. Therefore, it was suggested that such conversion was also
brought about by a simmilar enzymic system of Alternaria spp.. Further works on
their biogenetical relationships are being undertaken.

50

potato . pH 6.0

me 240 260 280 300

sweet potato,pH 6.0

m/e 240 260 280 300

substrate ( altenusin ) S-6.8 J

MeOH

log ¢

250 300 350 nm
Acknowledgements: we are grateful to Professors I.Uritani and H.Imaseki and Dr.M.Kojima
for their suggestions and assistance in preparing the crude enzymes.

References and Notes
1) Studies on Metabolites of Alternaria kikuchiana Tanaka, Part IV
2) H.Raistrick, C.E.Stickings and R.Thomas, Biochem. J., 55, 421 (1963)
3) D.J.Williams and R.Thomas, Tetrahedron lett., 1973, 639
4) A.T.McPhail, R.W.Miller, D.Harvan and R.W.Pero, Chem. Commun., 1973, 682
5) R.W.Pero, D.Harvan and M.C.Blois, Tetrahedron lett., 1973, 945
6) R.Thomas, Biochem. J., 78, 748 (1961)
7) The structure of dehydroaltenusin was determined in terms of X-ray crystallographic

analysis. D.Rogers, D.J.Williams and R.Thomas, Chem. Commun., 1971, 393

8) T.Rossett, R.Sankala, C.E.Stickings, M.E.U.Taylor and R.Thomas, Biochem. J., 72,
332 (1959)

9) C.H.Hassall and J.R.Lewis, J. Chem. Soc., 1961, 2312

10) T.Kametani, S.Hibino and S.Takana, Chem. Commun., 1969, 131

11) H.Hyodo and I.Uritani, J. Biochem., 58, 388 (1965)

12) MS spectra were measured with a JMS D-100 spectrometer {Japan Electron Optics Lab.)
operating at 70 eV by direct insertion prove technique.

(Received December 3, 1973)



