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Synthetic efforts directed at macrolide and polyether ambmtm have resulted XI numerous methods for 

duplicating the stereochcmical details present on carbon chans of polyketide origin’ General strategtes 

featunng acychc stereocontrol, carbohydrate modrficatlon, cyclic template elaboration and cleavage, and 

stereoselecuve macrocycle transformmons have been developed.m” The recumng stereowad? beanng 

alternating methyl and hyciroxyl groups (as in erythronolides A and B) have stimulated the use of reiteranve 

procedures such as aldol coupbngs, ’ cyclocondensatmns,4 and lactone adornment.’ 

We have reported sequences affordmg C(l)-C(6) and C(7)-C(13) subunits of erythronolides A and B 

wrth control of relauve and absolute stereoct~ertnstry.6 However, mefftctent coupbng of these subunits’ has 

led us to mvestrgate an altematrve constructron of the intact C(l)-C(13) arrays. The prior work mvolved 

lteratrve application of the dloxanone-to-dlhydropyran Ireland-Clausen rearrangement.’ Described herein is the 

first example of a “double” dioxanone-to-drhydropyran reorganizatron involvmg two [3,3] stgmatropic 

rearrangements occumng together m the same molecule. 

The basis for this approach IS illustrated in eq. 1. Reorientatton of the C(l)-C(13) seco acid chain of 

the erytbronolides leads to the bis(tetrahydropyran) 1, equivalent m stereochemistry and functronality, save for 

the mdrcated C(1) carboxyl group and C(8) methyl substrtuent, and the oxidation level at C(9). The two 

tenahydropyrans in 1 are nearly identical in substituent type and stereochemrstry, and It is projected that 

bydroboranon of the three olefin moietres m bts(drhydropyran) 2 will estabhsh the SIX asymmetric centers at 

C(3), C(4), C(9), C(lO), C(12) and C(13) for erythronolide B.9 Production of 2 by the title reactron is 

described herein. 
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SCHEME I 

Quanntanve protection of (0i-butyl lactate (3) as the @-methoxyphenyl)merhoxylmethyl ether 4 

(Scheme Ill0 was followed by the in situ sequentral addition of carbon and hydride nucleophiles to the ester 

carbonyl,” the latter occumng with chel&on-control to afford alcohol 5 O-Alkylation under phase transfer 

condttrons’2 followed by ozonolytic cleavage provided ketone 6, which underwent chelatron-controlled 

addmon’3 of the propargylic zincate derived from 1~(trunethyls~lyl)propyne.‘4 Sly1 cleavage afforded the 

homopropargyllc alcohol 7, from which the rrans-vinyl tolde 10 was prepared by standard methods.t5 A third 

chelationcontrollcd a-alkoxy ketone nucleophilic addrtror? established m 86% yteld the tertiary allyhc 

carbinol center in 11, which was converted to the mixed acetal 12 by ester reduction with dirsobutyl aluminum 

hydrtde and protection of the resultant lactol I6 

Lrthmm-halogen exchangeI and transmetallatton’* of 12 (Scheme II) provided a vinyl Grignard specres 

that was coupled wnh the a-alkoxy ketone 13 (prepared m three steps from ketone 6) I9 Again, chelation= 

conrr01’~ resulted in clean productton of the tertiary allyhc carbmol stereochemrstry depicted m 14. Lactol 

closure as before and mrld acid hydrolyrrs gave the bls(hemracetal) 15, whrch underwent Collms oxidation” 

to the bls(dloxanone) 16*‘” m htgh yield. 

Deprotonatlon of 16 with excess lithium hexamethyldisllazrde. addition of chlorotrrmethylsilane, and 

rhermolysts of the unisolated bts(srlylketene acetal) 17 gave, after standard work-up8 the bts(dlhydropyran) 2’lb 

tn 69% yield. Inspection of the bracketed structures 17 and 18 clarifies the stereogemclty transfers that occur 

dunng the two [3,3] sigmatropic shafts. 

In summary, the optically pure tnenlc brs(drhydropyran) 2, possessing seven asymmetric (thtrteen 

stereogemc) centers, is avarlable in 18 lmear steps from (I?-lactate 3. High stereoselectivity in all carbon- 

carbon bond for-matrons arose from the special armbutes of a-alkoxy ketones’3,‘9 or pencyclic transition state 

constramts, by which mgonal carbon geomemes gave rise to tetrahedral carbon stereochemistries. The 

demonstrated feasibility of the double dioxanone-to-dthydropyran rearrangements makes available extended 

arrays rich m stereochermcal and functional detarl. Elaboration of 2 and related templates is currently under 

investlgatron. 
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SCHEME II 

-7X”C, MgBr, 

CrO, + 2 py, CH,Cl,, 

0 + 25°C (93%) 

LNT’.fS)b TIF, -78°C. 
1 I MS0El&, 78 + 25’C, 

PhCH,, 11O’C. 2% HCI, E$o. 
0 CH,\,, E&O, 0°C (69%) 

double 
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