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Summqt A geneml pmcedm for the enantiometic gnthesis of 3-hydmy-2-aQkbuhydm~ benmates with absolute 

stemxhemical conbvl by using a new intramolecular diartervoselective tydtion of chid hy&vxy-a,w unswd &em is 

nported 

In our general program devoted to the total synthesis of bioactive marine natural products’) we have directed our 

attention to a wide group of substances isdated from different species of Luumuia, as well as fromA&ia mdluscs, which 

have In common the presence of polyfunctionalized cyclic ethers,%which are also the main structural feature of a group of 

very complex mdecules presenting a strong toxic effect and which are produced by different microorganisms, mainly 

dinofkgetlates, from which the brevetoxlnr have undoubtedly received more attention than any of the others, over the last 

decade?) 

Brevetoxin A-m) 

The main probfem to sofve in any total synthesis of this kind of substances in their enantlomeric natural form is the 

proper building up of a suitable cyclic ether with sufficient functionality to join all the other rings. 

We have focus& our attention on the compounds containing the tetrahydropyran moiety, continuing our basic 

approach In the synthesfs of polysubsttuted tetrahydrofurans,of first con&uctlng a suitable acydk precursorwhkh is further 

submftted to stereosdecttve cydizatkn .‘I 

However, In the synthesis of substftuted tetrahydropyrans a major dfffkufty arises with this approach, In the sense 

thatatleastspeclalstructuralfeaturesareintroduced,” Inacyclizatlonolanacyclkchainlthesmallerringkproducedwhen 

the ew- and en&openings are competing (tetrahydrofuran 1 vs. tetrahydropyran 2). according to Baldwin’s rufes.@ 
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Considering the highly poslthre fact oi the easy intrcductkn d chlrality in an acydk chain by asymmetric 

epoxldation,~ we have developed a new approach to the above-mentloned compounds, presenting our preliminary results 

in this communkatlon, based on a diastereoisomerk lntrarndecular a&conjugated addltkn da nudeophflk oxygen In a 

chiral acydk precursor. For this study we have performed the synthesis d the unsaturated esters 11 and U from 

monoprotected WbutaWd Id 4 (Scheme II). 

Scheme II 
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a) 9 Swem’s oxklatlon,s il) (tvleO)p(0)CH2CO$Ae, NaH, benzene, Ooc, 83% overall; b) DIM ether, tIPC. 
88%; c) TI(OPr-i),, L(+) DET, TBHP, CH,Cl, -2ooc, ~45% ee, 85%;n d) PhCOOH, Ti(OPr-i), CH& r.t.. 
G3vs. G2 apenlng (>lOO:l), eO%fe) NalO,, MeOH. HsO, 84%;9 P~P=CHCO&te, MeOH, r.t., ZE (2:1), 
6!5%;‘9 g) (MeO)sP(0)CH&O$Ae, NaH, benzene, Ooc, E:Z (>#):l), W?Q1a h) MeOH, H+, M5%; 9 NaH, 
solvent, >Q5%. 
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Scheme III 
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InordertostudythelnRuenceofsolventandtemperaturelnthecydlzation stepwe havepetfomted overtheE+ster 

~thestudiesshownInSchemeIII.Ascanbe~rved,onlyasmalllncreasehd~ ectkltyhasbeendetectedwhen 

changing from a non-polar to a polar sohrent, at the same temperature. However, the temperature has a strong lnlfuence ln 

the course of the reaction, reaching a mexlmum selectlvky of the c&product 1p”) (1O:l) a -78% ln a polar sohmnt 

In an attempt to reverse the dlastereoselecttvlty, the cyclbzatlon of the&uwatumted ester fiwas performed. We 

found that even at 0% In a non-polar solvent (tduene) a diastereoselectlvlty of more than 2O:l In favour of the ~mnr- 

tetrahydropyran 14”’ was reached (actually, in most run the bun.+compound was the only product detected). 

In consequence, we feel that we have In our hands a new and useful way to achieve the enentlomerlc synthesis of 

3-hydroxy-2-alkyl tettmhydropymns which are the st~ctural base of a large number of very lnterestlng natural products, 

Including fragments d brevetoxlnr. The synthesis of more substituted and fused chlml tetmhydropyrans using the 

methodology described In this communlcatlon ls under way and will be published elsewhere. 
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