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Abstract—A new diol-carbonyl transposition reaction has been discovered in echinocandin type structures. An �-hydroxy
hemiaminal moiety has been shown to undergo a pinacol-type rearrangement in the presence of trimethylsilyl iodide to afford
ketone derivatives. Applied to deoxymulundocandin, this transposition led to a useful intermediate for further chemical
modification. © 2002 Elsevier Science Ltd. All rights reserved.

Fungal infections have been reported to increase over
the last decades due mainly to an enlarging population
at risk (immuno-compromised patients, invasive
surgery, parenteral nutrition…).1 The armamentarium
available in hospitals is limited to amphotericin B and
few azoles (fluconazole, itraconazole).2 While the use of
amphotericin B requires the management of severe
adverse effects,3 treatment with azoles fails frequently
because of increasing pathogen resistance.4

The echinocandins would appear to be promising new
anti-fungal agents with respect to their fungicidal activ-
ity and efficacy in treating severe fungal infections as
observed in clinical trials.5 Moreover, the pneumocan-
din derived Cancidas (MK-0991) has been recently

approved by the FDA for the treatment of invasive
aspergillosis in refractory patients.6

We embarked on a chemical programme aiming at
discovering new echinocandin derivatives with an
improved pharmacological profile over those tested in
clinical trials.5 Our strategy relied on the chemical
modification of mulundocandin 1 and deoxymulundo-
candin 2, two naturally occurring anti-fungal agents
isolated from Aspergillus sydowii.7

We report here the discovery of a new chemical
derivatisation of the echinocandin scaffold, a transposi-
tion reaction giving rise to the keto products 3 and 4.
Ketone 4 turned out to be a useful intermediate for the
preparation of mulundocandin analogues endowed with
original properties.
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The reactive hemiaminal position at C5 in the echi-
nocandins undergoes readily intramolecular substitu-
tion reaction in weakly basic conditions to afford a ring
opened product.8 For example, the cyclopeptide moiety
of deoxymulundocandin 5 transforms almost totally
into 6 in 24 h at pH 9 (Scheme 1).

In order to increase the stability of our series, we
sought to chemically remove the hydroxyl group at the
hemiaminal position and to further modify this
ornithine residue for activity improvement purposes.

In preliminary dehydration experiments, mulundocan-
din was submitted to Me3SiCl/NaI in acetonitrile9 and
a multitude of products were formed (see Scheme 2).
Very interestingly, several ketone derivatives were iso-
lated and characterised. Diol-keto rearrangements
occurred along with other reactions (dehydration, cycli-
sation, epimerisation…) leading to ketones 3a and 3b in

low yields (9% as a non separated mixture). Surpris-
ingly, to the best of our knowledge, the formation of
ketones from diol systems in such conditions has never
been reported.10 Furthermore, this carbonyl transposi-
tion opens up new opportunities for chemical derivati-
sation of echinocandin type scaffolds.11

Part of the complexity of the reaction depicted in
Scheme 2 relies on the presence of a second reactive
vic-diol group in the mulundocandin structure (�-
hydroxyhomotyrosine moiety). Consequently, the scope
of this new transposition reaction was assessed using
deoxymulundocandin 2 as starting material and Me3SiI
as reagent. As expected, the rearrangement occurred
with a significant yield improvement (62%). Only the
formation of the cyclised by-product 11 (see Scheme 3)
was deplored albeit to a limited extent (4%).12

From a mechanistic standpoint, the carbonyl formation
is considered to proceed via a transient carbocation at
C5, according to a pinacol type rearrangement. Accord-
ingly, our investigation pointed out that the formation
in good yields of ketone 4 was strongly related to the
control of the cation generation kinetics in acidic condi-
tions. In more drastic conditions when compared with
Me3SiI (for example p-TsOH), degradation products
were mainly formed.13

Ketone 4 was submitted to chemical derivatisations to
obtain mulundocandin analogues with improved chemi-
cal stability and increased inhibition of the ß-(1,3)-glu-
can synthase complex, the biological target of the
echinocandins.14 A series of various oximes, hydrazones
and amines were prepared in standard conditions of
condensation and reductive amination reactions,
respectively.15 In all series, we observed sub-micromolarScheme 1.

Scheme 2.
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Scheme 3.

inhibition of C. albicans glucan synthase with up to
30-fold improvement of activity when compared to that
of deoxymulundocandin 2. Further optimisation of
these series was successfully conducted and candidates
for pre-clinical trials were identified.16
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