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Synthesis of the C12-C26 Fragment of the Acyltetronic Acid Ionophore Antibiotic
Tetronasin (ICI 139603)
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Summary: Preparation of a central tetrahydropyran portion (2) of the antibiotic tetronasin (1) was achieved using
an all-in-one epoxidation / cyclization modification of the Sharpless reaction. Further manipulation and coupling
reactions afforded the C12-C26 fragment of tetronasin which was identical to that obtained by natural product
degradation studies.

Current interest in the synthesisl‘6, biosynthesis’ and properties8 of the unusual acyltetronic acid ionophore
tetronasin (1) (ICI 139603)? is noticeably increasing. Here we report on the preparation the central tetrahydropyran
unit (2) and its coupling via sulphone stabilized anion chemistry with the furan (3) to afford the C12-C26 fragment
(4). Further manipulation of which gave the C-12 carbonyl portion (5). In turn this same compound was derived
by natural product degradation and coupling reactions.

The dianion from the commercially available phosphonium salt (6) was reacted with freshly prepared aldehyde
(110 to give the olefin (8)!1 (70%) as a mixture of double bond isomers. Hydrogenation in the presence of
platinum oxide, subsequent oxidation and stabilized Wittig coupling afforded the o, B-unsaturated ester (9) in 84%
yield. Cleavage of the acetonide with methanol and pyridinium tosylate followed by selective protection of the
primary hydroxyl group with ¢-butyldiphenylsilyl chloride and DIBAL-H reduction at -78°C in toluene gave the
allylic alcohol (10) (81% overall). Direct one pot conversion to the hydropyran acetonide (11) was accomplished by
a modification of the Sharpless asymmetric epoxidation reaction.12 Thus treatment of (10) with (+)-diethy! tartrate
(2.1 equiv.) and titanium IV isopropoxide (2 equiv.) in dry dichloromethane at -20°C for 20h followed by stirring
with acetone and a catalytic amount of camphorsulphonic acid afforded (11) in 75% yield (Scheme 1). Previously
we have used this modification of the Sharpless reaction using an excess of the Lewis acid to encourage
intramolecular cyclization of the intermediate chiral epoxide during the preparation of the synthetic tetrahydrofuran
fragment (12).1 Additional deprotection and oxidation of the pyran (11) then furnished, in 79% yield, the key
aldehyde unit (2).
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Conversion of the synthetic alcohol (12) to the sulphone (3) required for the coupling reaction was acheived via
the sulphide (13) using diphenyldisulphide / triphenylphosphine followed by Oxone® oxidation (77% yield).13,14
The coupling was accomplished by deprotonation of (3) with s-butyllithium in toluene / THF (1:1) at -78°C
followed by syringe pump addition of the aldehyde (2) over 1h. The resulting hydroxyphenylsulphones were
immediately benzoylated and reductively eliminated with potassium dihydrogen phosphate buffered sodium
amalgam15, 16 to afford the E-olefin (4) in 52% isolated yield17. Further elaboration of (4) by deprotection with
dimethylboron bromide, selective silylation of the primary alcohol and oxidation gave the protected C12-C26
fragment (5) in 44% yield (Scheme 1).18
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The stereochemical integrity of the above fragment was confirmed by the following natural product degradation
reactions. Ozonolysis of methyl 30-O-acetyltetronasin! at -78°C followed by work-up with trimethylorthoformate
gave the two acetals (17) and (18) in 80 and 89% yields respectively. Subsequent ozonolysis of (17) at -29°C then
afforded the keto-tetrahydropyran derivative (19) (80% yield). This was transformed into the keto-aldehyde (20) in
54% yield via a straightforward lithium aluminiumhydride reduction, selective t-butyldiphenylsilylation, oxidation
and dimethylboron bromide deacetalation procedure.l9 Then in a similar manner to above, condensation of the
aldehyde (20) with the sulphone (3) derived from the natural product fragment (18) via (12)! furnished the C12-
C26 fragment (5) (18% yield) identical in all respects to the previously prepared synthetic sample (Scheme 2).
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The above studies, together with the accompanying paper, illustrate the preparation of synthetic fragments of the
ionophore tetronasin (1). We are presently investigating final coupling reactions and exploring routes to novel
unnatural ionophore species.
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