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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 dipyrridyl 2,2’-disulphide in the presence of triphenylphosphine (yield
907). Anhydrophomenolactone is obtained as a secondary product during this synthesis in a yield of 107%.

INTRODUCTION product was shown to be identical to natural substance 2.

Silica gel chromatography of the reaction mixture

The fungus Phoma lingam is a common pest of many °
Cruciferae species and investigations in this laboratory fgf;’go Ea(z)]/%’ _(_)f +gh{&gﬁiy&oﬁggz m(::l,) ;x(l)g
’ D max g

have previously lead to the isolation of bio-active mol- .
ecules such as the sirodesmins PL [1], phomamide [2] &g ;/12045)’553:[33141;30;)’ :::::::lnf nﬁ{;‘%a:ﬁ{f&

and phomenoic acid [3]. This last substance is ac- ; : . ;

companied by a related metabolite first described as PLM gm]z:;o? (2‘1-:[)1,1 dze hg:r:::::; ‘]Z:{gg n:; ;mll;
v i .

If [4] from which it has been separated by chromato reported for compactine [9], the reaction resulting in a

graphy. The second substance is a lactone for which we breaking of the molecule into many fragments, It ap
now propose the name phomenolactone. This substance that the anhydro compound 3 is obtained from 2 bpywzs-

has shown antifungal properties in vitro. In spite of having L . - .
been isolated some years ago, the structure of phomeno-  climination of the corresponding triphenylphosphonium
derivative under the action of the reagent.

lactone 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 (1), one of which is a
primary one at C-31, there are several possibilities for such Phomenolactone was obtained from the ground mycelium of
a lactone. In the present publication, we establish the P. lingam Tode through extraction with EtOH and partition
structure 2 for phomenolactone, which has been syn-  between H,O and EtOAc of the concd extract. The EtOAc
thesized from 1 using a double activation method. supernatant, dried over Na,SO,, was evapd in vacuo and the
mixture of phomenoic acid and phomenolactone ppted by Et,O
ields: 1 50mg; 2: Smg/l. of culture medium). The final
RESULTS AND DISCUSSION glparation of thse' compoffds was carried out by HPLC on

Phomenolactone (2), mp 112-114°, [a]d = +92  reversed phase Lichrosorb RP i8 by elution with MeOH-H,0
(MeOH); UV AMOH nm (g 233 (1.1 x 10*); elemental  (3:1) in 0.5% HOAc.
analysis and FAB-MS m/z 577 [M +1)* in agreement The conditions used for the synthesis using dipyridyl 2,2'-
with C3,Hs60; IR 1710 cm ™!, é-lactone confirmed by  disulphide and triphenylphosphine were those reported [8] using
13CNMR, (DMSO-d,) 169.9 ppm, by comparing with DMSO at 25° and the yicld was 90%.
signals reported [ 5] for mevinoline and compactine which The 'H and '3C NMR spectra were recorded on a 400 MHz
have a similar 3-hydroxy lactone group. 'HNMR were instrument with TMS as int. standard, § (ppm) coupling
carried out on 2and 3and compared with 1and theresults  constants in Hz, solvents indicated on formulae.
are reported on the formulae.

When treated with diazomethane in methanol-ether,  Acknowledgements-—Thanks are due to Drs B. C. Das, C. Girard
phomenolactone (2) gives the methyl ester of 1 through  and P. Varenne for MS.
transesterification {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. 1. Férézou, J. P., Riche, C., Quesneau-Thierry, A., Pascard-Billy,

The synthesis of 2 was carried out by the method of C., Barbier, M., Bousquet, J. F. and Boudart, G. (1977) Nouv.
double activation [8] using dipyridy! 2,2'-disulphide and J. Chim. 1, 327.
triphenylphosphine, starting from 1, yield 90%. This 2. Férézou, J. P., Quesneau-Thierry, A., Barbier, M., Kollmann,
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