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Summorg: Preparation of a central tetrah+opyran portion (2) of the antibiotic tetronasin (I) was achieved using 
an all-in-one epo~*d&ion / cyclization mod@cation of the Sharpless reaction. Farther manipulation and coupling 
reactions @orded the CI2-C26fiagment of tetronasin which was identical to that obtained by natural product 
degraoktion stuak. 

Current interest in the synthesisl-6, biosynthesis7 and properties* of the unusual acyltetronic acid ionophore 

tetmnasin (1) (ICI 139603)9 is noticeably increasing. Hem 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 Cl2C26 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 

(7)10 to give the olefin (8)11 (70%) as a mixture of double bond isomers. Hydrogenation in the presence of 

platinum oxide, subsequent oxidation and stabilized Wittig coupling afforded the a$-unsaturated ester (9) in 84% 
yield. Cleavage of the acetonide with methanol and pytidinium tosylate followed by selective protection of the 

primary hydroxyl gnnrp with t-butyldiphenylsilyl chloride and DIBALH reduction at -78’C in toluene gave the 
allylic akzohol(l0) (8 1% overall). Direct one pot conversion to the hydropyran acetonide (11) was accomplished by 
a modification of the Shatpless asyrnn~ttic epoxidation reaction. 12 Thus treatment of (10) with (+)-diedtyl tartrate 
(2.1 equiv.) and titanium IV isopropoxide (2 equiv.) in dry dichlotomethane at -20% 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 cyclixation of the intermediate chiral epoxide during the preparation of the synthetic tetrahydrofuran 

fragment (12).1 Additional deptotection 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 t-butyllithium in toluene / THF (1:l) at -78T 
followed by syringe pump addition of the aldehyde (2) over lh. The resulting hydroxyphenylsulphones were 
immediately benzoylated and reductively eliminated with potassium dihydrogen phosphate buffered sodium 

amalgam*59 16 to afford the E-olefin (4) in 52% isolated yield l7. 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 l).lg 

Scheme 1 
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(I) “BuLI, THF, then TYSCI, then (7) all at -78%. (ii) PtOp / H2. (Ill) (COCI)2, DMSO, EtsN, DCM, 

-78%. (Iv) “BuLI, HMDS, THF, -7@C, methyl trlmethylphosphoranocrotonate. (v) MeOH, PPTs, 

(VI) TBDPSCI, Im, DMF. (VII) DIBAL-H, PhMe, -78%. (VIII) (+)-dlethyl tatrate, TI(O’P&, DCM, 

-20% then MezCO, CSA. (lx) Ph&, PPh3, THF. (x) Oxone”. (xl) TBAF, THF. (XII) ‘BuLI, PhMe 

THF, then (2) (lhr v/a Syringe pump), then B&I, all at -78%. (XIII) Na / Hg, KH2P04, MeOH, 

-40%. (xhf) MeBBr, DCM, -78%. 
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The stenzochemical integrity of the above l?agment was confirmed by the following natural product degradation 

reactions. Ozonolysis of methyl 30-O-acetyltetronasinl at -78T followed by work-up with trimethylorthoformate 
gave the two acetals (17) and (18) in 80 and 89% yields respectively. Subsequent ozonolysis of (17) at -29T then 
afforded the ketc+tetzahydropyran derivative (19) (80% yield). This was transformed into the keto-aldehyde (20) in 
54% yield via a straightforward lithium aluminiumhydride reduction, selective r-butykiiphenylsilylation, oxidation 

and dimethylboron bromide deacetalation procedure. 19 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)1 furnished the C12- 
C26 fragment (5) (18% yield) identical in all respects to the previously prepared synthetic sample (Scheme 2). 

Scheme 2 
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(I) 03, DCM, -78”C, then (MeO)&H, CSA. (ii) 03, DCM, -29OC. (ill) LIAIH4, THF. (Iv) TBDPSCI, Im, 

IDMF. (v) (COCI),, DMSO, ElsN, DCM, -78%. (vi) MelBBr, DCM, -78%. (vii) (3), ‘BuLI, PhYe, THF, 

then (20) (lhr v/e syringe pump), then BzCI, all al -78%. (VIII) Na I Hg, KHIP04, MeOH, -40%. 

The above studies, together with the accompanying paper, illustrate the preparation of synthetic fragments of the 
ionophore tetronasin (1). We arc presently investigating final coupling reactions and exploring routes to novel 

unnatural ionophore species. 
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17.6 (500 MHz, CDC13) 0.92 (3H, d, 7.3 Hz). 0.93 (3H, d. 7.1 Hz). 0.95 (3H. d, 6.6 Hz), 1.09 (3H, d, 6.3 
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18.8 (500 MHz. CDCl3) 0.70 (3H, d. 6.5 Hz), 0.91 (6H, d, 6.8 Hz). 1.05 (3H, d, 6.3 Hz), 1.09 (9H. s), 1.20 
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13.1, 3.3 Hz), 1.96 (lH, ddd, 12.4, 8.6, 6.7 Hz), 2.19-2.28 (W, m), 3.29 (1H. dd. 6.3, 5.1 Hz), 3.34 
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8.6, 7.0, 5.0 Hz), 4.52 (lH, d. 18.8 Hz), 4.64 (1H. d. 18.8 Hz), 5.46 (lH, ddd, 15.9. 5.7, 1.1 Hz). 5.68 

(lH, ddd, 15.9, 6.5, 1.1 Hz), 7.35-7.69 (1OH. m); vmax(fihn) 2964. 2858, 1734, 1675. 1603, 1457, 1381, 

1113, 1012,920,756,747,719,707 cm-l; [U]D20 +24.5’ (c 1.08, CHC13); m/z 592 (M+), 517,503,485, 

199, 143. 111; C36H5205Si requires: C, 72.92; H, 8.84. Found: C, 73.25; H, 9.02; 
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