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A NEW FUNGAL MORPHOGENIC SUBSTANCE, PYRENOLIDE A FROM PYRENOPHORA TERES

Manabu Nukina, Takeshi Sassa, and Michimasa Ikeda
Department of Agricultural Chemistry, Yamagata Universaty,
Tsuruoka 997, Japan.

Summary A new ten-menbered lactone, pyrenolide A, was 1dentified as a new
fungal morphogenic substance and 1ts structure including absolute
stereochemistry was elucidated.

In our search for biologically active substances among fungal metabolites,
we have found that Pyrenophora teres IFO 7508 produced a morphogenic substance.

When 1t was applied to the fungal hyphae of several species (1-10 ng/disc),
many i1rregulary swollen hyphae were formed. It was obtained from the culture
filtrate as colorless needles, mp 93°¢, (ﬁ)%o-262° (c 0.68, CHCl3), and desig-
nated as pyrenolide A. In this paper, we wish to describe the structural elu-
cidation of a new ten-menbered lactone, pyrenolide A (1).

Pyrenolaide A has C,qH,,0 (EI -MS, m/e 194.0580 (2%, M*); CI-MS (reagent gas,
ammonia), m/e 212 (100%, M+18%)); 2 (MeOH) 222 nm(€ 6700), 245 (7200),)/(CH013)
1735, 1665, 1615 cm -1, The 1 H-NMR spectrum (CDCl ) shows the presence of a
secondary methyl group (H Cc- CH 0-C0-: § 1.50, 3H, d J=7 Hz; 5.55, 1H, dq, J=7,
2 Hz), a cis- dlsubstltuted epoxide (3.78, 1H, ddd, J=6, 4.5, 1 Hz; 3.20, 1H,
dd, J=4.5, 2 Hz), and Z- and E-disubstituted olefins both conjugated with car-
bonyl groups (-CO-CH=CH-CO-: 6.62 and 6.08, ABq, J=12 Hz) and (—CO-CE=C§-9H—:
6.75, 1H, dd, H=17, 6 Hz; 6.12, 1H, 44, J=17, 1 Hz), respectively. These part-
1al structures have been confirmed by double resonance experiments and the 130—
NMR spectrometry using selective proton decoupling technique (§ 192.8(C-4),
166.5(C-1), 145.7(C-6), 133.4(C-5), 134.5 and 128.6(C-2, C-3), 66.1(C-9), 60.8
(c~8), 54.6(C-7) and 16.8(C-10).
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Reduction of 1 with Zn in acetic acid gave quantitatively an allyl alcohol
(2) as a single product: mp 115-6°C; (0()20+61o (¢ 1.0, CHC1 ); v(CHCl3) 3400,
1720, 1705, 990 cm_1. And catalytlc hydrogenatlon of 1 w1th Pd-C gave a tetra-
hydro deravative (3): mp 128~131 ¢ (o()D ° (c 0.31, CHCl3), u(CHClB) 1735,
1705 cm—1. These results show the presence of the cross-conjugated r-oxo- and
Y,§-epoxy-d,B~unsaturated ketone in 1. Therefore 1 1s tentatively assigned as
(z,B)-7,8(cis)-epoxy-4-oxodeca-2,5-d1en-9~o0lide. In order to confirm the car-
bon skelton of 1, 1 was transformed to decan~9-olide'. The epoxide (3) was
converted to 4—0xodec-7—en-9—011de (cis, trans mixture) by the method of Corn-
forth, et al. The latter was hydrogenated with Pd-C to give 4-oxodecan-9-
olide: (u)22—79 (¢ 1.0, CHC1 ) y(CCl ) 1735, 1740 cm -1, Thloketallzatlon
and desulfurlzatlon (Ra-N1) of the ketone afforded (-)-decan-9-olide: («)

-33 (c 0.5, CHC1 ) For direct comparison, the authentic one, was prepared

3, and the both compounds were i1dentified by tlc and

from 3- oxodecan—9 —-olide
GC~mass spectrometry.
The absolute stereochemistry of 1 was determined as follows. When the allyl
alcohol (2), which retained the asymmetric carbons of C-8 and C-9 in 1, was
successively subjected to NaBH4 reduction, alkaline hydrolysis and acetylation,
afforded the epimeric r-lactones (4): v(CCl4) 1782, 1735 en~'. Treatment of 4
with ozone and successively with Jones reagent and diazomethane gave methyl
(+)-2,3-dr1acetoxybutyrate (5): (d)%2+23.6° (c 0.5, CHCla). 5 was directly
compared with both 1ts threo’™ and erythro” isomers prepared by the reported
methods, and found to be 1dentical in all respects (tle, IR, 1H-NMR, GC-mass,
and optical rotation) with (+)-threo isomer derived from L-threonine. There-~

fore 2 has (8R,9R) configuration and 1 has (7R,8R,9R).

H

H

H3C OAc H3C OAc

5 AcO?
H H ¢ H
4 S

CO,CH3

Acknowledgments. We thank the Ministry of Education of Japan for a research
grant, Dr. K. Wada, Nagoya University, for a generous gift of 3-oxodecan-9-
olide, Dr. T. Okuno, Hirosaki University, for the 13C—NMR spectra, and Mr.
K. Tanaka, JEOL, for the CI and high-resolution mass spectra.

References

1) B.P. Moore and W.V. Brown, Aust. J. Chem., 29, 1365 (1976).

2) J.W. Cornforth, R.H. Cornforth, and K.K. Mathew, J, Chem, Soc., 112 (1959).
3) T, Ishida and K. Wada, J. Chem. Soc., Chem. Comm., 209 (1975).

4) C.E, Meyer and W.C. Rose, J, Biol. Chem., 115, 721 (1936).

5) F.W. Bochelor and G.A. Miana, Can. J. Chem., 47, 4089 (1969).

(Received in Japan 18 October 1979)



