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Abstract: Pycnophorin, a new characteristic metabolite with antimicrobial 

activity, was isolated from the full-grown mycelia bearing pycnidia of M -- 
kuwatsukai and determined as a novel diterpene ct -pyrone shown as I. 

The phytopathogenic fungus Macrophoma kuwatsukai, a causal agent of ring 

rot of apple, produces sesquiterpene-linked cyclohexenone epoxides, macrophorins 

A and D, having growth self-inhibiting activity 1) . In the course of further 

search for characteristic metabolites produced by this fungus, we found a new 

metabolite in the full-grown mycelia bearing pycnidia that were induced by 
2) light . The present communication deals with the isolation and structural 

determination of this novel diterpene cx -pyrone (I) named pycnophorin. 

M. kuwatsukai was grown on a potato-sucrose (commercial) medium under a 

fluorescent light for 30~40 days at s. 25OC. The ethyl acetate-soluble 

portion of the mycelial extracts was chromatographed on silica gel with chloro- 

form-isopropanol (1OO:l). A fraction giving a purple spot on a TLC plate by 

spraying with a vanillin-sulfuric acid reagent was purified by silica gel 

chromatography with chloroform-acetone (1OO:l) to afford pycnophorin as color- 

less crystals; mp 140.5~142'C, [a)A8 -24' (MeOH, ~=0.2). Its yield was about 4 

times higher than that from the mycelia grown in the dark. Pycnophorin gave 

positive alcoholic ferric chloride (pale brown) and 2,4_dinitrophenylhydrazine 

tests, and showed antimicrobial activities against Helminthosporium maydis, H _. 

setariae and M. kuwatsukai (MID 1, 20 and z. 200 pg/disc, respectively)'), and 

Staphylococcus aureus and Bacillus subtilis (each MIC 6.2 u g/ml). 

Pycnophorin, C27H4004 (high EIMS: M+ obsd. 428.2915, calcd. 428.2926), 

possessed the following spectral properties: UV (MeOH) A max 291 nm (E 8300); 

IR (KBr) omax 3200, 1702, 1662(br) and 1560(br) cm-l; 'H NMR (CDC13) 6 5.80(1H, 

OH), 5.086(1H, br t, 5=7.1 Hz), 2.221(3H, br s), 1.953(3H, q, J=O.7 Hz), 1.688 

and 1.580(each 3H, br s), 1.063 and 0.562(each 3H, s) (the NMR spectrum is shown 

in Fig. 1). On benzoylation with benzoyl chloride/pyridine, it gave a mono- 

benzoate; IR (CHC13) pc=o 1740 and 1702(br) -I cm (no hydroxyl absorption); UV 

(MeOH) Amax 300( E 7400) and 231nm (E 16000). These UV and IR spectra 

together with 'H NMR signals of the methyl groups of pycnophorin ( 6 2.221 and 
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shown in structure I. Pycnophorin is an unusual meroterpene which has a new 

diterpene skeleton as well as a trisubstituted 4-hydroxy- C( -pyrone ring 9) . Its 

biosynthesis in the diterpene moiety is of interest, since it may include a 

methyl migration similar to that in rosenonolactone biosynthesis 10) and one of 

the two alternative pathways, i.e., through oxidation of a bicyclic intermediate 

or oxidative cleavage of a tricyclic one. 

Acknowledgements. The authors thank Dr. Y. Suzuki, the Institute of Physical and Chemical 

Research, for the 400 MHz NMR measurements and Dr. K. Okada, Yamagata University, for CD 

measurement. They also thank Dr. K. Tsuji for his advice in manuscript preparation. 

References and Notes 

T. Sassa and M. Nukina, Agric. Biol. Chem., 48, 1923 (1984). 

S. Takahashi and N. Mizuno, Bull. Akita Fruit-Tree Experimental Station (Japan), No 4, 57 

(1971) 

M. Cohbara, S. Hyeon, A. Suzuki and S. Tamura, Agric. Biol. Chem., g, 1453 (1976). 

Y. Kimura, T. Hamazaki, A. Isogai and H. Nakajima, Agric. Biol. Chem., z, 1963 (1982). 

In the 360 MHz NMR spectrum of pycnophorin monobenzoate, these signals were well separated 

into a triplet (t: 6 0.960, 5=13.1 Hz) and a double doublet (s: 81.029,_J=2.8, 13.1 Hz). 

B.L. Buckwalter, I.R. Burfitt, A.A. Nagel, E. Wenkert and F. Naf, Helv. Chim. Acta, g, 

1567 (1975). E. Pretsh, T. Clerc, J. Seibl and W. Sin-son, *Tables of Spectral Data for 

Structural Determination of Organic Compounds" (Japanese) translated by K. Nakanishi, M. 

Kajiwara and K. Tsutsumi, Koudan-sha, Tokyo, 1982, pp 64~67. 
-1 

MS m/z 43O(M+); w (M~OH) hmax 291 nm (E 7400); IR (KBr) pmax 3200, 1663 and 1560 cm . -- 

'H NMR (cDc13) 8 4.05(1H, br d, _J=2.6 Hz), 2.4O(Ha and Hb, Xi of Ai X;), ~a. 1.8, 1.6 and 

l.O5(Hc, Hd and He), 2.20, 1.91, 1.69 and 1.6l(each 3H, br s), 0.97 and O.gO(each 3H, s). 

The configuration of the generated hydroxyl group was assigned as c( -axial on the basis of 
1 
H NMR data. 

T. Sassa and H. Yoshikoshi, Agric. Biol. Chem., 2, 187 (1983). 

MS m/z 442(M+); -- 'H NMR (CDC13) 6 3.93(3H, s), 2.25, 1.93, 1.70 and. 1.60(each 3H, br s), 

1.03 and 0.55(3H, s). The minor product, a 4-methoxy- c( -pyrone derivative, was also 

obtained; MS_m/_z 442(M+); W (MeOH) 1 IIBX 300 IXII; IR (cHC13) gC=O 1699(br) cm-'; 'II NMR 

(CDC13) 6 3.75(3H, s), 2.19, 1.90, 1.67 and 1.57(each 3H, br s), 1.02 and 0.54(3H, s). 

W.B. Turner and D.C. AIdridge, *Fungal Metabolites" II, Academic Press Inc., London, 1983, 

p 300. 

10 Reference 8, pp 276~277. 

(Received in Japan 18 February 1986) 


