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Abstract

With the aim of obtaining new compounds with potential
antifungal activity, lecanoric acid, a chemical constituent of the
lichen Parmotrema tinctorum and its derivatives prepared from
structural modification were tested against the fungus
Cladosporium sphaerospermum, by employing the
bioautographic method. Activity of the derivativesranged from
10- to 1-pg concentrations. Results demonstrated this series of
compounds to have potent fungitoxic activity.

The search for new substances with antifungal activity has
received increased attention over the past years, since few
antifungal agents, and of limited action, are available for the
treatment of systemic mycoses.!

Many compoundsisolated from lichens have been effective
ininhibiting growth of fungi and bacteria.?

In order to obtain compoundswith potential activity against
fungi, somederivativesof lecanoric acid (1), themain component
of the lichen Parmotrema tinctorum, were prepared.
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(1) Lecanoric acid

Alcoholisis of the acid led to the synthesis of the following
derivatives: methyl (1), ethyl (11), n-propy! (111), n-butyl (1V), n-
pentyl (V), iso-propyl(V1), s-butyl (VII), and t-butyl (VIII)
orsellinates (2). Their structureswere confirmed by 1V, RMN H
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(300 MHz), C (75 MHz), COSY *H-C, DEPT 135, and mass
spectral data.
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R=(I)-CHs; (I1) -CH2CHs; (111) -CH2CH2CHs;; (IV) -CH2(CH2)CHs;
(V) -CH2(CH2)sCHs; (V1) -CH(CHza)z; (V1) -CH(CH3)(CH2CHa);
(VII)-C(CHa)s

(2) Orsdlinates

Antifungal activity of the homologous series of orsellinates
(I-1V) was verified to a concentration aslow as 1 pg. The same
behavior was observed for t-butyl and s-butyl orsellinates (V111
and V1I). On the other hand, n-pentyl orsellinate (V) inhibited
growth of Cladosporium sphaerospermum to a 5-pg
concentration, whereas i-propyl orsdllinate (V1) was active to a
concentration of 10 pg. Lecanoric acid did not display activity
against thisfungusin any thetest concentrations, but anfotericin
B (Fungizon®), used asthe control substance, presented activity
to concentrations as low as 5 pug. The results obtained through
bioautography®# demonstrate that the compounds prepared are
promising antifungal agents. Furthermore, it was possible to
verify by means of structure-activity correlation that the
ramification present in the carbon chain has an influence on the
activity.

Material and M ethods

The lichen Parmotrema tinctorum was collected in Mato
Grosso do Sul, southwestern Brazil, in March 1999. (Voucher
specimen number 0488 is deposited in the Herbarium of the
Chemistry Department of Universidade Federal de Mato Gros-
so do Sul at Campo Grande.) Lecanoric acid was isolated and
purified according to Ahmann et al.°

Preparation of orsellinates’; Thederivativeswere prepared
by reacting lecanoric acid with its corresponding alcoholsin a
reflux system. After 20 hours of reaction, the alcohol was
evaporated and the products of reaction were separated in a
silicagel chromatographic column.

Bioautography: Cladosporium sphaerospermum was
cultivated according to Figueiredo et a.” Initialy, solutions of
each substance, in concentrationsof 50, 25, 10, 5and 1 g (aways
in 25 ul of acetone), were applied over 20-cm 20-cm glassplates
coated with silica gel. The plates were then sprayed with a
suspension of Cladosporium sphaerospermum spores in the
concentration of 4.87x10” spores/ml.

Activitieswere evaluated by observing the inhibition zones
of Cladosporium sphaerospermum growth.
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