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Abstract-The structure of phomenolactone, an antifungal substance isolated from the fungus Phoma lingam was 
established by reaction of phomenoic acid with dipyrridyl2J’disulphide in the presence of triphenylphosphine (yield 
90%). Anhydrophomenolactone is obtained as a secondary product during this synthesis in a yield of 10%. 

INTRODUCTION 

The fungus Phoma lingam is a common pest of many 
Cruciferae species and investigations in this laboratory 
have previously lead to the isolation of bio-active mol- 
ecules such as the sirodesmins PL [l]. phomamide [2] 
and phomenoic acid [33. This last substance is ac- 
companied by a related metabolite first described as PLM 
II [4] from which it has been separated by chromato- 
graphy. The second substance is a lactone for which we 
now propose the name phomenolactone. This substance 
has shown antifungal properties in t&o. In spite of having 
been isolated some years ago, the structure of phomeno- 
&tone was never completely demonstrated, due to the 
minute amounts available from the mycelium and to 
consequent spectrometric difficulties. As six hydroxyl 
groups occur in phomenoic acid (l), one of which is a 
primary one at C-3 I, there are several possibilities for such 
a lactone. In the present publication, we establish the 
structure 2 for phomenolactone, which has been syn- 
thesized from 1 using a double activation method. 

RESULTS AND DI!XUSSION 

Phomenolactone (2), mp 112-l 14”, [a]E = +92 
(MeOH); UVIZ” nm (E): 233 (1.1 x 104); elemental 
analysis and FARMS m/z 577 [M + l)+ in agreement 
with CJ4Hs607; IR 1710 cm- ‘, &lactone confirmed by 
‘“CNMR, (DMSO&) 169.9 ppm, by comparing with 
signals reported [S] for mevinoline and compactine which 
have a similar 3-hydroxy lactone group. ‘H NMR were 
carried out on 2 and 3 and compared with 1 and the results 
are reported on the formulae. 

When treated with diazomethane in methanokther, 
phomenolactone (2) gives the methyl ester of 1 through 
transesteriiication [6,7] (mp 126-130” mass spectrum, 
‘H. ‘“CNMR, direct comparison). The stereochemistry 
of phomenolactone could not be determined, as for 
phomenoic acid, which has nine asymmetric centres. 

The synthesis of 2 was carried out by the method of 
double activation [S] using dipyridyl Qdisulphide and 
triphenylphosphine, starting from 1, yield 90%. This 

product was shown to be identical to natural substance 2. 
Silica gel chromatography of the reaction mixture 

afforded 10% of anhydrophomenolactone (3), mp 
114116”; [a]E = + 38 (MeOH); UV II=” nm (8): 207 
(1.27 x 10’),233(1.14x 10*),elementalanalysisandFAB 
MS, m/z 559 [M + 11’ in agreement with C5*H5*06 
derived from 2 by dehydration. We did not succeed in 
producing 3 from 2 by using KHSO* as previously 
reported for compactine [9], the reaction resulting in a 
breaking of the molecule into many fragments. It appears 
that the anhydro compound 3 is obtained from 2 by Z- 
elimination of the corresponding triphenylphosphonium 
derivative under the action of the reagent. 

EXPERIMENTAL 

Phomenolactone was obtained from the ground mycelium of 
P. Iing~ Tode through extraction with EtOH and partition 
between Hz0 and EtOAc of the conai extract. The EtOAc 
supcmatant, dried over Na$Q. was evapd in uocuo and the 
mixture of phomenoic acid and phomenotactone ppted by Et20 
(yields: 1 5Omg; 2: 5 mg/l. of culture medium). The final 
separation of the compounds was carried out by HPLC on 
reversed phase Lichrosorb RP 18 by elution with MeOH-Hz0 
(3 : 1) in 0.5% HOAc. 

The conditions used for the synthesis using dipyridyl 2,2’- 
disulphideand triphenylphosphine were those reported [8] using 
DMSO at 25” and the yield was 90%. 

The ‘H and “C NMR spectra were recorded on a 400 MHz 
instrument with TMS as int. standard, d (ppti) coupling 
constants in Hz, solvents indicated on formulae. 
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