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Abstract: Optically pure enol ether 4 undergoes 1,3dipolar cycloaddition, with C,Miphenyh&one S 

to give the fiuororubstituted isoxax4idine 6 in a My regio- and dillaereoselective -. The absolute 

configuration of 6 haa been established by X-ray uudysis. When &anging the nitrone and/or the fluoro 

substitutknpsttanincompoundr~to4,theramereactivityisobsened. 

A large numba of hewoqck compounds bearing 6uorine atom Gtluoromethyl or polytluoroputyl groups 

havsbecnrynthedsedinthel~few~~andareofavrentintaestinboth~~cand~~~fields. 

Many of these products have been evaluated as phamaceuticals or qmchemicals, and some are of interest for 

their antitumor, anti&l and ant&gal 8ctivityl. 

In contrast to the well documenkd qnthesis of many dassea of achiral &ninated hetwcyck compounds, 

the qmmuric synthesis ofbomochiml sekkely fluorinated heterocyclles haa been explored to a much lesser 

exte&. Among the large variety of atrategiea available fix the syntbess ofchiral heterocyclcs# 1Jdipohu 

~~hanrpromimntplrcebecauseofthdrrrrmukrblereei~and~~controtThekey 

fWlUeoftbCSep- resid~inthepossibilityoftnnsfhingthest~~informationpresenttrtbe 

01&l or in the 1,sdipole to the newly folmed stereocentcrs oftbehaocydicring? 

Inthe~~ofour~intaestindeveloping~~tohomochirsl~uworganiccompoundsof 

biological r&vance fkom fluorinated eau.a with sulphoxides acting a~ chiml auxiliaries, we are studying the 

l,Sd@olar cycbadditions of nitrona and nitie oxidea to methyl en01 ethers of 3-&woaubaituted-l- 

sulpbh@-%propnnonw such as 4 in order to obtain the cofqxmdiq homocbiml knkted isoxazolidinw or 

4,5-dihydroiso#rzo1a,whiwfiichue~intamediatesin~to hekKMomsub8titutedcarbonchainr. 

Wercporthaethat~~~~~enol~Iexhibitrrny~~chinlinductionin 

the 1,3dipolar cydoaddition to typical nitron&. The synthais of compound 4 is illustmtal in Scheme 1. 
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schem 1 

g-Ketosulphoxide 3 and polyfhrorinated analogues can be synthesised by condensation of the lithium 

derivative of methyl-ptolylsulphoxide and fluorinated esters such as 2.’ By treatment of 3 (or of 

polytluorinated analogues) with diazomethane, compounds such as 4 are obtained, always in mixture with the 

isomeric methylene oxides, in yields ranging from 10 to 40 %, depending on substrate, solvent and reaction 

conditions used. An alternative synthetic approach involves quenching the corresponding alkali-metal enolate 

with methylating agents. 
A Ccl, solution of en01 ether 4 and an equimolar amount of C,N-diphenylnitrone 5 was kept at room 

temperature when a clean, slow reaction took place*. After 10 days the reaction mixture was purilied by flash 

chromatography on silica gel to afford 2,3-dipheny1-5-fluoromethyl-5-methoxy-4-[(4-methy1phenyl)sulp~yl] 

isoxazolidine 6g (>90 % conversion), and unreacted starting materials 4 and 5. See Scheme 2. 
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As shown by IH-NMR analysis, extol ether 4 lo has 2 configuration (N.0.E.s were observed between the 
vinytic hydrogen and the protons and fluorine atom of the CH2F group), and the C,N-diphenylnitrone at room 

temperature exibits a stable E contiguration 11: therefore, the most probable transition state leading to the 

cycloadduct 6 appears to have the (Q-exe arrangement depicted in Scheme 2. 
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The absolute stcrco&mistry of isoxazolidine 6 was established by single-qstal X-ray diion (Pig. l).‘” 

The isoxazolidine rine adopt8 an envelope 

confwmation” with an apex at C(3) 
displacedbyO.7l~onthesamesideasthcS 

atom from the kast-squares plane through 

atoms G(l), c(5), c(4) and N(1). 
Inordatovuifythescopeandthelimitsof 

the reaction, we treated the en01 ether 4 also 

with N-methyl-C-phenyln and with 

N-ben.xyl-C-ckyubonylnitro~: the 

corresponding 2- methyl-3- phenyl-S- fluoro 

methyl-S- methoxy4- [(4- methylphenyl) 

sulphinyl]isoxazolidine and 2-benzyld-ethoxy 

carbony& fluoromethyl-S- methoxy4- [(4- 

methylphcnyl) sulphinyl]- isoxazolidme were 

againobtainedasasolepfoductincachcase. 

Moreover, C,Ndipha@nitnme 5 reacted 

with the methyl en01 ether of l-[(4- 

methylphenyl) sulphinyl]- 3,3,3- trikxo- 2- 

propanone and gave the 2#3-diihcnyl4,5- 

methaxy- [(4_methylph@) ~PWI- 5- 
trliluoromethyl-isoxazolidine. 

It is inter&q to note how methyl en01 ethers of fluorinated I-sulphinyl-@ropanones show the ability to 

control e&iently the t selectivity of 1,3dipolar q&additions in the same way as some a$-unsaauated 

sulphoxides do in [4 + 21 cycloadditions14. 

Further exploration of these reactions and of their applications to asymmetric synthesis of open chain 

polifimctionalized heterosubstituted compounds, through the removal of the chiral auxiliary and w opening of 

theheterocycleareunderwayandwillbereportedinduecorse. 
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