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Abstract—In addition to antafumicins A and B, and cytochalasin, the bioactive compounds expansolides A and B have been
isolated from Aspergillus fumigatus Fresenius. Their absolute configuration has been established by using the modified Mosher’s
method. The bioactivity of all isolated compounds has been evaluated. © 2003 Elsevier Science Ltd. All rights reserved.

Compounds from several different families have been
isolated from the fungus Aspergillus fumigatus, mainly
polyketides, but also sesquiterpenes, triterpenes, and
steroids.1 Diketopiperazines such as tryprostatins A
and B, spirotryprostatins A, B, C and D and
demethoxyfumitremorgin C and several known dike-
topiperazines such as fumitremorgin C have also been
isolated from this fungus. All of these compounds are
inhibitors of the mammalian cell cycle.2

During the course of examining fungi for biologically
active natural products, we accessed a strain of A.
fumigatus Fresenius from leaf litter collected in the
Waipoua Forest, New Zealand. Five compounds were
isolated from fermented A. fumigatus extract, grown in
semisolid, still and shake fermentation,3 using an etio-
lated wheat coleoptile bioassay to detect activity in the
extracts, and to direct fractionation. These were the
expansolides A (1) and B (2), previously isolated from
Penicillium expansum ;4 antafumicins A (3) and B (4),
previously isolated from Aspergillus niger NH-401;5a,b

and cytochalasin E (5), previously isolated from various
Aspergillus species5c (Fig. 1).

Compounds 1 and 2 were isolated as a mixture. Each of
them, obtained as a pure compound by column chro-
matography, spontaneously gave rise to a mixture, in

Figure 1. Structures of compounds 1–5 isolated from A.
fumigatus Fresenius.
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various proportions, of both compounds when main-
tained in solution. Although these compounds have
been previously described, with their relative configura-
tion, we have now determined their absolute configura-
tion, using the modified Mosher’s methods. This
method requires a secondary alcohol in the molecule, so
we first saponified the mixture of 1,2 to obtain the
11-deacetyl derivatives 1d,2d.6 Then, the mixture was
esterified with the enantiomers of the chiral reagent,
methoxyphenylacetic acid (MPA),7 which were sub-
jected to HPLC separation, affording the compounds
1dR, 1dS, 2dR and 2dS.

The two conformations shown in Fig. 2 depict the
preferred conformations of the esters 1dR, 2dR, 1dS
and 2dS, if it is assumed that the C�O bond of the
methoxy group is aligned with the C�O double bond of
the carbonyl group.8 Fig. 2 reveals that the positions ��,
�� and �� will be juxtaposed with the phenyl group in
the R esters, consequently the signals of the protons in
these positions would be found upfield in the spectrum
of the esters (R)-MPA relative to the signals for the
(S)-MPA. For these protons the �� (R,S) will be
negative. The reverse would be the case for the posi-
tions �, � and �.

The method requires the assignments of as many pro-
ton signals as possible of (R)- and (S)-MPA esters, to
obtain the �� (R,S) values. Afterwards, protons with
positive �� should be placed on the right-hand side,
and those with negative �� values on the left-hand side
of model A9 (Fig. 2). The application of the model
shows that the absolute configuration of C-11 of 1 and
2 is S, so the correct absolute configuration for expan-
solides A and B is (2S,4S,6S,7R,9R,11S) and
(2S,4R,6S,7R,9R,11S), respectively.

The etiolated wheat coleoptile bioassay is rapid (<24 h)
and is sensitive to a wide range of bioactive substances
including plant growth regulators, herbicides,10 antimi-
crobials, mycotoxins and assorted pharmaceuticals.11

Crude extracts from an Aspergillus sp. showed high

degrees of bioactivity in the etiolated wheat bioassay.
Extracts from semisolid fermentation produced 100%
inhibition in the bioassay, while shake and liquid fer-
mentation extracts produced 80% inhibition.

Etiolated wheat coleoptiles growth was significantly (p
<0.01) inhibited by 100% with 10−3 M and 59% with
10−4 M solution of 1 and 2. Compounds 3 and 4
showed 96% inhibition at 10−3 M, and the methylated
derivatives of 3 and 4 provoked 80% inhibition at 10−3

M and 59% at 10−4 M. These values would be corre-
lated with the obtained results12 for the commercial
herbicide LOGRAN,® generally used as internal stan-
dard, which showed 80% of inhibition at 10−3 M, and
42% of inhibition at 10−4 M, with no significative values
with low concentration.

The inhibition by compound 5 was 57% at 10−3 M, all
relative to controls. However, with this last product the
sections were curved and resembled the half section of
a coiled spring. This is an unusual response, but has
been noted with indole-3-acetic acid (and other indolic
compounds), and with some cytochalasins.13

Generally, with the cytochalasins,13b the sections
showed banana shaped, with truncated tapering ends
and fatter mid sections. There was also some slight
curving of sections at 10−4 M, but there was no inhibi-
tion relative to the control. This response, without
inhibition, is interesting and has been noted with the
cytochalasins, but not with indole-3-acetic acid. This
fact can be related with a different mode of action.
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Figure 2. Configurational correlation model for the (R)- and (S)-MPA derivatives. The MPA plane is shown, H-15,9,5b and
H-12,7,8 are on the right and left sides of the plane, respectively. Model A, to determine the absolute configuration at C-11, is
illustrated.
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