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Fragmentations and Rearrangements of 22-hydroxyl substituted 
Milbemycins - Synthesis of a key lactone intermediate 

Geoffrey H. Baker, Rakhk J. 1. Dorgnn* , Nip1 Iiusain~, 
Graham S. Macsulay and D&d 0. Morgan1 

We have pwiously teported ld2 the isolsion and stmcturt elm of a noveJ se&s of 

milhemycin Won pmduas. One pauticularly intercsing m f&ItureofthetImjormembezsd 

thisgmup.VM44%4andVM44866(1 and2nspective1y)istk22-hjdmxy1gmp. Wemthatas 
these milbemycins wem a -hydroxy acetals it shoukl be possibk to cleave the 21-22 carbon-carhcn bond and 

hence generate a kuone intcm&ate (for example 6) which could be used for fur&r ebborabat of new 

spy. 
The Beckmann &tgmmtation of the 22*ximino derivative proved to be an effkknt ptucedtne br 

achieving this 6agtnzntation3. 

Oxidation of VM 44864 under standard Swem a&itions [DMSO. (COClh. CH2Cl21 gave the 

22- ketone (3) in good yield in addition to a small amount of the ‘I-methy1thiomuhyl derivative (4). Restion 

of ketone (3) with hydroxylamine hydrochloride gave an essentially quantitative ykld of the desixed oxime (5) 

which upon tnaUncnt with polyphosphoric acid trimethylsilyl ester (PPSE)4 (i/ PPSE, CH2Cl2,20”, ii/ H20) 

gave the triene (79 as the major product and a small amount of the desired lactone (6). 

Encouragedbythis~ltwedecidedtoadivatetheoxim~enablingmilda~~~tobe 

used which should prevent uiene formation. Sulphonylation of the oxime with pnitrchenaenesuiphonyl 

chloride in the presence of trkthykmine yielded directly the niaik (8) and this upon treatment with acid gave 

the desi& kctone (6)6 in good overall yield. 

Selective pmtection of the 5hydmxyl group over the slightly mcse hindted 2Zhydmxyl group in 

VM 44866 was achieved by silylation with eitha TBDMS chloride to give (10). in 73%ykld, in addition to 

the 5,22diTBDMS derivative (23%) or more efFickntly with TIPS chloride to give (9) with kss than 10% of 

the d&TIPS derivative. Oxidation and oximin&on of (10) gave dre oximc (11) as a singk isomr of 

undetermined steteochemimy in an 84% overall yield and this upon rtaction with 4-Byl 

chloride yielded the ester (12) which was convetted ditectly to the Kane (13). by trearmtnt with 

Ctoluenesulphonic acid, in a 78% yield from (I 1). Removal of the TBDMS pmteuing group under acid 

conditions gave the S-hydroxy lactone (14). Reductiom of the lactose (13) with DIBAL gave the hctol(15) as 

an anon&c mixture in 82% yield. 
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The presence of the two ~cetd oxygen atoms E- to the 22-OH gulp pfdy affects ifs dvity. 

THUS. the 2Zmesylate (16) [( 1),CH3SO-LCVpyridine, OTI proved remarkably mistant to dkplacerntnt by a 

variety of nudeophiks and even under forcing conditions (e.g.NaN3/DMF 60% 48h) the mewlate grwp 

remained intaa ahhougb migration of the 3.4-double bond ocurd ad (17). the A2 isomcrofthemesylate. 

was formed as a mixture of Bisomers. In Bn attempt to facilitStC these displacemmts UndtX milder 

condit.icms and then&y avoid the conjugatian Yeaction, the uiflse derivative (18) was pnparcd 

[l/(CF3SO&O / CgHgN /-3OT+ O’T]. The triflate was isolate4 though not fully charaaerised, and 

txeatmcnt with variety of nucleophiles (eg E@OAc) in acetone gave, in moderate yield. after an aqueous 

workup the rearrangement product (19) of undetermined steteochemisay. A possible mechanism is shown in 

scheme 1. 
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