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IONOPHORE SYNTHESIS. AN ENANTIOSELECTIVE ROUTE TO THE LEFT-WING OF 
INDANOMYCIN (X-14547A). 

Steven D. Burke,*$ David M. Armistead, and John M. Fevig 
Department of Chemistry, University of South Carolina, Columbia, South Carolina 29208 

Abstract: An enantioselective synthesis of the tetrahydropyran “left-wing”of the ionophore X-14547A 
IS described! wherein stereoselective 1,Zcarbonyl additions and an oxapyranone-to-dihydropyran 
enolate Clalsen rearrangement are key stereocontrol elements. 

We recently reported1 a stereoselective synthesis of polysubstituted dihydropyrans from 6-alkenyl-4- 

oxapyran-2-ones via the Claisen rearrangement2 variants generalized in eqs 1 and 2. The potential of 

this method for the synthesis of hydropyran subunits of natural products is apparent upon comparison of 

the “left-wing” of the ionophore antibiotic X-14547A3 (recently christened indanomycin)am with the 

product in eq 2. 

$Research Fellow of the Alfred P. Sloan Foundation; recipient of an NSF Presidential Young 
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The ketc ester 1 (eq 3) is a degradation product% of the antibiotic and has served as an intermediate 

in the laboratory synthesis of X-14547A.3h ,m,n Our strategy for the synthesis of 1 was to (a) use the C2 

sidechain stereocenter to control the C3, C6 and C7 stereocenters on the heterocycle and (b) form the 

C6-C7 bond in the key step of the sequence, yielding the y,g-unsaturated ester 2 (eq 3). Note that the 

lack of substitution at the C4 and C5 sites in 1 renders harmless the C4-C5 unsaturation in 2, the 

removal of which could be (and was) concurrent with the cleavage of the Cl hydroxyl protecting group. 

We describe herein a sequence based upon these considerations by which the optically pure left-wing 

synthon 1 was produced from the allylic alcohol 3 4 in greater than 25% overall yield. 

0-Alkylation of 3 (Scheme I)5 with bromoacetic acid [NaH (3 eq), BrCH&OzH, THF, A] proceeded in 

90% yield to give the acid 4a, which was converted to its t-butyl ester 4b (t-BuOH, DCC, dimethylamino- 

pyridine, 25”C, 88%).6 Ozonolytic olefin cleavage unmasked the aldehyde 4c in 87% yield. Treatment 

of 4c with the cuprate derived from trans-propenyllithium7 and GUI.PBu3 (EtzO, -78°C) gave in 76% 

yield a 24~1 mixtures of 5a and its C4 epimer. 

Comparison of the predominant diastereomer 5a with the needed oxapyranone stereochemistry 

(cf. eq 2 and structure 1) shows that the C4 center must be inverted. This was accomplished by an 

efficient and highly stereoselective oxidation (PDC, DMF, O’C, 12 h, 93%)9-reduction IZn(BH& Et20, 

O”C, 1.5 h, 88%]lo sequence which converted 5a via the enone 5b into the epimer 5c (5c:5a> lOO:l).s 

Scheme 15 

638 jc&IX=Ei,Y=OH 

Bb.X.Y=O 

(a) 3 e uiv NaH 1.1 equiv BrCH2C02H, THF, reflux. (b) t-BuOH, DMAP (9. 
(c) 03,&H#l2 -?8’C* Me2S -78 + 25°C. (d) trans (MeCH=CH)#uLi, Et20, 
12 h. (f) Zn(BH&, E&O, O”C, 1.5 h. (g) CFsCOzH (30 mol a), PhH, reflux, 3 
MesSiC1, EtsN, -78 -D 25°C; remove THF in UUCUO, add PhCH3,llO”C 4 h. (i) 
Et20, -78°C; EtMgBr (3 e uiv), -78 + 25°C. Q) HzCr207, a acetone, 25”C, 15 
EtOH, 25°C. 3.5 h. (1) Hz c& r207, aq acetone, 25°C. 20 mm; 1 HzN2, EtzO, 9°C. 
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Readily available in o 
Stillha to the known ( Q 

tically pure form by the addition of lithium divinylcuprate as described by 
)-3-benzyloxy-2-methylpropionaldehyde.4h (a) Still, W. C.; Schneider, 

J. A. Tetrahedron Lett. 1980,21,1035. (b) Nagaoka, H.; Kishi, Y. Tetrahedron 1981,37,3873. 

Yields cited in the Scheme are for chromatographically and spectroscopically homo 
substances. All structural assignments are supported by IR, 400 MHz 1H NMR, 13 E 

eneous 

mass spectrometric and elemental analyses. 
NMR, and 

Hassner, A.; Alexanian, V. Tetrahedron Lett. 1978,4475. 

(a) Linstrumelle, G.; Krieger, J. K.; Whitesides, G. M. “Organic Syntheses;“ Wiley: New York, 
1976; Vol. 55, p. 103. (bl Seyferth, D.; Vaughan, L. G. J. Organometallic Chem. 1963,1,138. 

The ratio was determined by glass capillary GLC on a 25 m x 0.2 mm i.d. column coated with 
SUPEROX- (Alltech Assoc., Inc., Deerfield, IL). 

Corey, E. J.; Schmidt, G. Tetrahedron Lett. 1979,399. 

(a) Nakata, T.; Tanaka, T.; Oishi, T. Tetrahedron Lett. 1981,22,4723. (b) McGarvey, G. J.; 
Kimura, M. J. Org. Chem. 1982,47,5420. 

Proceeding in two st.a es, reduction followed by Grignard addition, was precluded by the !abiliW 
‘i of& corresponding a dehyde. We are currently investigating the scope and stereochemlcal 

implications of this one-pot procedure. 

We thank Professor K. C. Nicolaou (University OfPennsylvania) for comparison data. 
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