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Alkenyl Oxazolidinones by Stereoselective Ep@xidrition 
?f &Hydroxy Allylic Phosphine Oxides: 

Synthesis of Any Isomer (RR, RS, SR or SS; E or 2) Bearing 
1,4-Rilated Chiral Centres Across a Double Bond 

Jonathan’ Cla~dem,a Eric W. Collington$ B. Brian Lamon+b and Stuart Warrena* 

Abstmc1: Alkelgd oxazolidblones 5 have been made&m the nn?lhaM &dtives 4 cgdipben 

akohols I by a tan&m intramdecubu @ closure - Homer-Wittig elinina& sequence. P 
bbwyl epoxy 

he aletwisoamrs o/ 

dipbenylpbospbinoyl epoxy alcohols couabting fwtbqr cbiral centres have be& made by enado-- mtd 
&iemoseieciiw epd&dod, an4 conwrte$ sterw~@cally IO alkenyl oxuwmnes with ,I ,4-rela1ed chid 

cenlresacrossacofurolied~9ydoyblcbond. 

Rcccntly,l we &c&d that regiosekctive nucleophilic attaci on the epoxy acids derived t&n epoxy 

alcohols 1. tOllowed by Homer-Wittig elimination of the product &hydroxy phosphine oxides 2, can be used 

to make the unsaturated amino acids 3. By combining enantiosekctive and arm’ diastaeos&&ve Sharpless 

kinetic rcsolut+m2 with syn diastqeoselective peracid qoxidadon,* we were *to make four stereoisomers 

of the epoxy alcohols 1 and therzfote all four (R or S; E or 2) possiBle stereoisomers of the amino acids 3. 
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In this paper we report an alternative synthetic route from epoxy alcohols 1, making use of a 

regios&aztive imramokcular epoxide operiing.3 Ring-closure of urethane 4 under basi6 conditioils reveals an 

oxyanion which, in the sang step, takes part in a stueosp@fic Homer-Wit@ elimination, fotming the alkenyl 
. . 

oxa7A&wnessingocdyklddirectlyfiualthe unthurts 4. By intmducing further chiral centres into epoxy 

alcohols 1 (R = CfIMcEt), it is possible to control 1,4&ated chiral centces acmss a double bond of conadled 

gaomtry. 
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Stereorandom addition of phosphine oxide 6 to acrolein, followed by acetylation, palladium(lI)- 

cataiysed allylic uaasposition4 and hydrolysis of the transposed acefates gave a mixtum of the allylic alcohols 

anzi-7 and syn-7, which wete sepam&l by HFXC. Sharpless kinetic resolutions [rg&H (0.5 eq), Ti(O@& 

(0.5 eq), L-(+)DW) of both anti-7 and syn-7 was highly u&selective, giving anti.anfi-8 and syn,anti-8 in 

high enantiomeric excess.5 S$n selective tn-CUBA epoxidationt of the’enantiometically enriched starting 

ma&al from the kinetic resolution enabled us to make four stedroisom&s of epoxy alcohol 8. 
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The urethanes 9 were easily made in excellent yield by stirring the epoxy alcohols 8 overnight with 

benzylisoqana&andtriethylamine. lfGarmentof9withpotassiumhydroxideinDMSOat6O’Cforl-2hled 

to tig-opening of the epoxide by the urethane anion.3 followed by stexeospecific Homer-Wittig elimination.6 

giving a single isomer (by tH NMR) of the alkenyl oxazolidinones 10-13 from each stereoisomer of the epoxy 

alcohol 8. In 10-13, we have all four possible stereoisomers in one enantiomeric series. The enantiomers of 

lo-13 are clearly available simply by using D-(-)-dialkyl tartrate in the kinetic resolution. The tH NMR 

spectra of 10-13 were all dtscemibly diffemnt, though those of the E compounds 11 and 13 were more alike 

than those of the Z compounds 10 and 12. 
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Compounds like 10-13, bearing l&elated chiral centres separated by a double bond, have been the 

subpctofcansidcnbleintaessbecanscofdreirvalueassynthcticinmmd*oes7 andaspxcurscrstodipcptide 

isostaes.8 Of the several methods available for controlling l&related chiral centres, few allow formation of a 

2 double bond,9 and, to out knowledge, none allows the gamal synthesis of any isomcz of the product. ‘The 

strategy employed here, namely mc removal of the middle two of a string of four chiral centms. is 
7 similar to (but more general than) those that we9 and others have used before, and quite diffemnt from 

methods involving stereospecific rearrangements, 8~0 which invariably give E double bonds. The 

stereospecificity of the Homer-Wittig elimination giving hide& Z alkenes 10 and 12 in high yield is also 

remarkable. We am c\IIIcntly also investigating other mutes to himktul Z alkenes. 
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Treatment of a range of ofha diphenyl$i&phinoyl epoxy alcohols such as 14 and 17 with benzy1 

isocyanate a&then potassium hydkide a@wed US to make several mom akenyl isoxa&dinones 15.16, 

18 and 19 hi a stereocontrolled man&r. These compounds are conveniently protecte+l unsaturated a-amino 

alcohols, which have found applications11 in amino acid and carbohydrate chemistry. 
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