
Phytochemisfry. 1974 Vol. 15, pp. 537-539. Pergnmon Press Printed m En&nd. 

METABOLITES OF CERCOSPORA. TAIWAPYRONE, 
AN a-PYRONE OF UNUSUAL STRUCTURE FROM 

CERCOSPORA TAIWANENSIS 

Lcwmzo CA~~~ARDA, LUCIO MJBLINI and GIANLUCA NASINI 

Politeenico, Istituto di Chimica*, 20133 Milano, Italy 

(Received 15 August 1975) 

Key Word Index-Cercospra taiwanensis; Ascomycetes; (+)-mellein; 3S,4S4hydroxymellein; a-pyrones; 
structural determination. 

Abstract+ + )-Mellein (l), cis-3S,4S-4-hydroxymellein (3). and taiwapyrone (41, a new a-pyrone, have been isolated 
from the mycelium of Cercusporn taiwanensis, grown on potato-agar. The structure and absolute configuration 
of (3) and (4) have been elucidated. 

INTRODUCIION 

The fungi of the genus Cercospora are well known ‘as 
pathogens of a number of crops, such as sugarbeets and 
soyabeans. However, little work has been done on the 
secondary metabolites produced by these micro- 
organisms. The only metabolite, which has interested 
several groups [l] is cercosporin, the phytotoxic peri- 
lenequinone produced by C. beticola, C. kikuchii and 
other strains, the structure [1,2,3] and the stereochemical 
features [4] of which have been elucidated. We have also 
recently reported on the structure of three new metabo- 
lites from C. ligustrinc Boerema [SJ. The present work 
concerns the metabolites produced by C. taiwanensis. 

RE2SJL.l-S AND DISCUSSION 

The fungus was grown on potato-agar medium, and 
the metabolites extracted with ethyl acetate and purified 
by chromatography. Four main products (l-4) were 
obtained as pure compounds. 

Spectroscopic data (IR, W, NMR and MS) indicate 
that metabolite (1) is (+)-mehem a well known sub- 
stance isolated from Aspergillus me&us and from other 
imperfect molds [6]. The metabolite (2) was shown to 
be p-hydroxybenzaldehyde by comparison with an auth- 
entic sample. 

Compound (3) was shown to be cis4hydroxymellein 
previously isolated by Turner et al [7] from Lasiodiplo- 
dia theobromae, and its absolute configuration was deter- 
mined as follows. Treatment of (3) with PBrJ, and direct 
hydrogenation of the bromide with 5% Pd/C as a cata- 
lyst gave (+ )-mellein (l), whose absolute con&guration 
is known to be 3s [9]. Therefore, as HJ and H* in (3) 
are cis, the absolute configuration of (3) must be 3S,4S. 
The same conclusion came Erom application of the Hor- 
eau method [lo] to (3). Assuming that the steric require- 
ments are the following, -CH(Me)-O- > GHs > H, the 
absolute configuration at C, is S as shown in formula 
(3). Tmns-4-hydroxymellein of unknown configuration 

* Cemro dd C.N.R. per le Sostanze Organiche Naturali. 

[Sa] and Chydroxymellein of unassigned stereochemistry 
[Sb] have also been isolated from Apiospora camptospora 
and Aspergilhrs ochraceus respectively. 

(3) 

The fourth metabolite (4, that we propose to call taiw- 
apyrone, is ah oil. Both W (Lax 298 nm) and IR spectra 
(3400 cm-‘, OH, 1710 cm-‘, conj. lactone) are consistent 
with the presence of an a-pyrone ring. The MS of the 
diacetate of (4) shows the presence of two OH groups: 
M+ m/e = 282, mje = 222 (M+ - 60), m/e = 180 
(M+ - 42). The PMR spectrum of (4) shows a Me on 
an aliphatic chain as a doublet, a -CT-I&H, group, 
a -CHr-OH (not coupled with other protons) shifted 
by acetylation (Joem = 14Hz), a -CHOH- (shifted by 
acetylation) as a triplet at 6 4.94 and two protons on 
a double bond in a ring (JAB = lOHa). The 13C NMR 
of (4) shows signals corresponding to 10 carbons: three 
of them show shifts characteristic of a Me-CHz-CH~ 
[ll], a GO (singlet), a -CHO--(doublet), a -CHr-O- 
(triplet) and four aromatic carbons (two doublets and two 
singlets), Fable 1). Combination of all these data gives 
for (4) a partial structure of a disubstituted a-pyrone; 
the position of the two hydrogens on the a-pyrone ring 
is established by the value of 10Hz of the coupling con- 
stant in the PMR spectrum indicating that they are adja- 
cent and in position 3 and 4 [12], hence a partial strut- 
ture for (4) is (Sa,b). 

H 

($a) I?= - C&-OH ; R’= - CHOH-CH2-CHrh 

(bb) f?= -CHOH--CH&ZH&b+e ; I?= -CHiOH 
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In order to cstabfjsh the axact pus~~~un af the two snbsti~ 
bunts we reacted (4) with Li.kUH~ aad ubta~ed the 
prudu~t (6). Its IR spe~~nrn shows an absu~t~un at 
1730 cm- i clearly ~~~~~~i~~ tfistt the pyrone ~ar~nyl 
is still present. The MS of the acetate of (6) shows a 
M” at M/ET = 224 and a fragment at m/e = 182 
W+ - 42) indi~t~g that unly one OH group is now 
present in (6). fn the PMR of (6) the -CH+H gruup 
appears to be adj.stcent to a new -CEW3-Y the ~rutuns 
E& and wr, are stillt present on the same duuble bond 
and it new vinylic hydr~~n at S 5 is ~u~p~~d with a 
-C&-- of the chain* The ~herni~~ shift of the new proton 
at 6 5.3 [l-3] requires that it must be on a carbon bearing 
an uxyg~n atom i.e, on Cs. ~~r~f~r~ the --C~~-O~ 
grump must be on Cs and it follows that the only pos- 
ition for the chain is on C5, These data crtn be explained 
on the basis of a r~dn~tiun of the 5,6 duubfe bond by 
~~A~~~ and ~~irn~at~un of E&&I ~tw~n H5 znd the 
-C;MOH- cusp of the chain. Thus (6) must have the 
furmu~ 

and the 

The absu~nt~ ~u~g~rat~un uf the ~~~bun uf the chain 
was again ~~b~sh~d as S by the EIureau methad [loJ1 
assuming that ~Zle heter~~~~lic group with a bulky 
IX-CH,-OH gruup has greater steric requirements that 
the prupyl chain. 

A mm&r of ~~~pyrones with aliphatic side chains, e;,g. 
~sta~u~ [14], ~p~nty~~yrun~ [ 351 and r&ted deriva- 
tives [la) have been recentfy isolated from fungi, It is 
tempt~g, to sagest that t~~ap~un~ (4) is b~ugen~ti~l~y 
derived from a ~n~~t~d~ unit, However a G~~~~ati~n 
of this unis fukwed by oxidation and ring clusure, 
arns n~~s~y to account fur the unusual structure of 
t~wap~un~ (4)* 
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above gave (- )-2-phenylbutyric acid [x]t!” = - 12.3” (c = 1.3, 5. Arnone, A., Camarda, L., Merlini, L. and Nasini, G. (1975) 
pyridine). Gazz. Chim. Ital. 105, 1093. 

Hydrogenation of 4-hydroxymellein (3). To 1Omg (3) dis- 
solved in dry CBH, was added 1 ml of PBrx at room temp. 
over a period of 3Omin. Dilution with HrO, extraction with 
EtOAc and PLC yielded a compound which was directly hyd- 
rogenated with 5% Pd/C as a catalyst in HCl-MeOH. By 
PLC (+)-mellein was obtained [ug” = +68.5” (c = 066, 
MeOH). 
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