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Synthesis of the middle fragment of oxazolomycin
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Abstract—A stereoselective and direct synthesis of an (E,E)-diene suitable for application to the synthesis of oxazolomycin and
its analogues is reported. © 2002 Elsevier Science Ltd. All rights reserved.

Oxazolomycin A 1a is the parent member of a class of
antibiotics,1 other members being oxazolomycin B 1b
and C 1c,2 the 16-methylisomer 1d, and the curro-
mycins 1e,f.3 The oxazolomycins exhibit wide ranging
and potent antibiotic activity, including inhibitory
activity against Gram-positive bacteria, antiviral activ-
ity against vaccinia, herpes simplex type I and influenza
A, as well as in vivo antitumour activity, but with low
toxicity (LD50 of 10.6 mg/kg for intraperitoneal injec-
tion in mice). A recent report has described the potent
antibacterial and cytotoxicity of 16-methyloxa-
zolomycin 1d (MIC against Bacillus subtilis 5 �g/ml and
IC50 against P388 leukaemia cells, 0.23 �g/ml).4 Some
of the details of the biosynthesis of this structurally
novel class of compounds have been established.5

The broad-spectrum activity of the oxazolomycins has
been attributed to their protonophoric (i.e. proton carry-
ing) properties,6,7 and the pharmacological interest in
these compounds comes not only from their antibiotic
activity but also their unusual mode of action. The
significance of this mode of action is apparent from a
consideration of the life-cycle of influenza A, for which

the membrane fusions essential for the ingestion of a
virion by endocytosis, its release into the host cell and
the expulsion of new infectious particles have been
studied in detail.8,9 The intrinsically acidic pH of the
endosome is of primary importance for the dispersal of
the viral RNA replication machinery into the cytosol.
Under these acidic conditions, a significant conforma-
tional change (triggered by the protonation of six Asp
side chain carboxylates in a 19 residue spacing segment,
reducing charge–charge repulsions between them)
translocates a membrane-bound fusion peptide by some
100 A� in such a way that it can bridge both the viral
and cellular membranes, thereby facilitating fusion.10

Significantly, it has been shown that lipid soluble bases
(such as NH3 and Me3N) can inhibit viral infection, by
raising the pH of the normally acidic endosomes, and
preventing these protonations. This also forms the basis
of the action of the well-known anti-influenza drugs,
amantidine and rimantidine, and it is our hypothesis
that oxazolomycin acts similarly. However, the low
toxicity of oxazolomycin (vide supra) is surprising, and
this suggests that its protonophoric activity might be
selective for the endosomal membrane over the mito-
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Figure 1.

Scheme 1. Reagents and conditions : (i) FmocCl, py, DCM
(83%); (ii) n-Bu3SnH, AlBN (73%); (iii) I2, DCM (79%).

double bond geometry and of the length of the spacer
group between the left and right hand fragments on
biological activity. We report here a direct and versatile
route to the middle fragment of the oxazolomycins
which makes use of the elegant work of Andrus for the
selective dihydroxylation of terminal alkenes over more
substituted ones.15–17

We planned to use a similar approach to that of
Kende,12 by applying a Stille coupling for the diene
fragment. To this end, vinylstannane 3a was prepared
from propargylamine 2a by initial protection as the
Fmoc derivative 2b and subsequent hydrostannylation
using the literature procedure12 and this was converted
to vinyl iodide 3b using standard methodology (Scheme
1).

For the other component, Hiyama methodology involv-
ing Cr(II)-mediated addition of an allyl bromide to an
aldehyde,18 was used for the construction of the
required anti stereochemistry (Scheme 2). Reaction of
stannane 4b, prepared from 4a19 by Swern or PCC
oxidation, with crotyl bromide in the presence of
chromium(III) chloride/lithium aluminium hydride
gave allylic alcohol 5a, whose anti-stereochemistry was
established using a combination of NOESY and molec-
ular modelling analysis (Fig. 2), consistent with the
literature precedent. Chem 3D analysis indicated a sin-
gle preferred minimum energy conformation in which
the C-1/C-6 backbone is such that the two double
bonds are approximately coplanar and parallel; strong

chondrial membrane and therefore does not disrupt
general mitochondrial ATP synthesis, for which the
generation of a proton gradient is also required. Fur-
thermore, the action of the oxazolomycins is made even
more unusual and potentially valuable by its disruption
of membrane fusion early in the viral life-cycle. We
hypothesise that the antibacterial and cytotoxic nature
of these compounds results from a similar disruption of
essential membrane fusion activity.

In order to probe in more detail the molecular basis of
action of the oxazolomycins, we require access to both
the natural products and to analogues. The only extant
total synthesis of any of these compounds, namely
neooxazolomycin, is very lengthy,11 and relies on an
efficient Stille coupling approach for the diene frag-
ment.12 Using a simple retrosynthetic strategy based
upon amide and 1,2-diol disconnections, the three frag-
ments indicated in Fig. 1 were identified as pivotal
intermediate targets, and synthetic strategies for the left
and right hand fragments have been developed.13,14 Key
questions worthy of examination include the effect of

Scheme 2. Reagents and conditions : (i) PCC/DCM or (ClCO)2/DMSO (70%); (ii) crotyl bromide, CrCl3/LaH (73%); (iii)
TBDMSCl, imidazole, DCM (90%); (iv) TBDPSCl, imidazole, DCM (90%); (v) AD-mix-�, t-BuOH, H2O (72%); (vi) NaIO4,
THF, H2O (89%); (vii) NaBH4, EtOH (85%); (viii) 3b, Pd(CH3CN)2Cl2/THF (65%).
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Figure 2. NOESY enhancements for 5a (butyl residues on Sn
simplified for clarity).

and its analogues, suitable for the elucidation of its
biological action, and details of this work will be pub-
lished in due course.
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3�H-5�H-7 and H-5�CH3 are most consistent with
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with iodide 3b under standard Stille conditions gave
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