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X670 

\lelds of the desired 7-pyrrolmontx serious reproduclblllt\ problems were often encountered when performmg the 

reaction on multrgram scale This led us to search for a better route to Z/Z’ After some tnals we eventually found that 

condensatron of (I?)-( ’ )-u-Inethyl-benzylamtne wrth 7.5-drrnethoxy-:.5-drhydrofurane m AcOH, according to a 

modrficatron of a procedure by Royer.“’ gave drrectly 212’ m a good and reproducrble yield (Scheme 2) 

Reayents I 4cOH leflur. S7”<. II iI)“,> H0.. pyndlne. 711’ r-. 7d. 5 1% (70% consrdermy recovered startmg material) , Iii AcOH, 
reflux. 60’0 

Treatment of 2 2’ ulth /-B~M~,SIC‘I and i-PrzEtk III CH,CI, gave the hrghly morsture sensrtrve 2-s~lyloxy 

denvatrve 3”’ whrch x&as next tested m Lewrs acid medrated condensatrons Addrtron of BF,.OEt, to a mrxture of 3 and 

tnmethyl orthoformate. at -78~‘C. gave the desired adducts 4 and 4’ as an 88 I2 mrxture of unseparable drastereomers 

When tnethyl orthoformate was used Instead of the tnmeth\ denvatlve the pair 515’ was analogously obtamed wrth 

ldentrcal selectrvrty (Schm~r 1 I ” 

0 m~m!m ~--) i) ‘N 
,-+ L-3 
,SI.() N I, --) 

,,,,AAMe .AbA , 

JIy++ oQs %<#, (OR 

Ph’” t’ Ph”..iMeoR &k OR 
Ph’* Me 

212’ 3 
4/4’ (R = Me) (D.r. 88.12) 
!i/5’ (R = Et) (D.r 88:12) 

Scheme 3 
Reagents I i-BuMeT~l(~l. .-PT,Erk. CH.CI:. XIUO. 11 HCIORJ. IR Me or Et). BF,.OEt, (2.0 mol equrv ). CHzCll -78°C (R= Me, 
06~0. R-Et (12’01 ” 

The behavlour of (R)-3 and of Its enantlomer (S)-6” was next tested m double stereoselectron using the 

norephednne derived 2-methoxy-3-tosyl oxazolldme 7” as a fonnyllurn eqmvalent In the event, the BF,.O& promoted 

condensation betw~l 4 and 6 gave rise only to hydrolysed matenal On the other hand, we were pleased to find that the 

correspondmg condensatron wrth the antrpode 3 gave the adduct 8 as the only new product X-ray analysis of this 

compound unequrvocall\ establIshed the R absolute configuratron of the two newly created stereocentres ” For 

correlatron purposes the adducts 8 and 414’ were therl transformed as described m Scheme 4 Standard hydrogenatron of 8 

gave the correspondmg pyrrolldmone 9. whrch was submzted to BF,.OEt, medrated fuunr-tioacetahsatron with 1.2- 
ethanedrtrol to ZJW the drthlolane I I as the only drastereolsomer 

Scheme 1 
Left stde Reagents I 3. BF;OEI, (2 (1 mol equn 1. CHJCI, -7X.C. 65 % II H1. PdK. MeOH, 95% from 8, 99% from 414’. Iii 
HSCHlCHzSH, BF?-OEI:. 70’0 from 9. 62% from IO/IO’ R@I side X-ray qsral structure of 8 
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Smce the same hvdrog~latlon : thloacetallsatmn sequence. when apphed to 4/4’, gave II as the major 

dlastereomer. It appears that the mtmwc mductlon of the srlyloxy denvatlve (R)-3 favours add&on from the C-5/& 

face. therebv generatmg an R configurated stereocentre (requirement I) On the other hand. the known stem and 

stereoelecrromc demands associated wth the oxazolmlum species denved from 7” favour a transItIon state havmg the 

followmg features a) Transient formatIon of an oxazolmlum cation. mamly stablhsed by the oxygen atom, allowmg 

exclus~w approach of the nucleophlle from the Re face (requirement 2) b) Staggered approach of the reactmg partners 

where the small hydrogen atom on C-5 of the nucleophl le occupies the powon between the oxazohdme ring heteroatoms 

and the reactmg n-bonds are dtsposed so as to allow maxm1al charge separation (requirement 3).” It thus follows that 

the possible competmg transltlon states mvolved m the matchmg and nils-matchmg pairs, 317 and 617 respectwely, may 

be described as shown m the Figure Worthy of note. only approach C. leadmg to the observed dlastereolsomer. fulfils at 

the same time all the above mentioned requtrements On the other hand. It turns out that the transItIons states associated 

to the nils-matched pair are so unfavourable that the condcnsatlon does not take place 

4pproach NwEl Toplcib Req I Req 2 Req 3 
4 Re-Hr + 

I3 .\‘I -.Yl 
c Si-Re + + + 

D I-TIT-.si i 

E Is-KL’ + + 

F /b.Sl + + 

C. l<L,-Kc - + 
H .Yl -.YI _,-,,_- -----.l-._--.. 

Figure w.zreochemlcal models lor the competurg tranwmr states of the marching (317) and mls-matchmy (617) pairs Key “+” 
fulfilled req,rement -. rmfutfilt~d reqwrement 

In order to tebt the scope ot the presenl mahodologv some prehmmary experiments of functIonal group 

nlodlticatlon have also bwn performed Thus. treatmczlt of the p)rrohdmone 10110’ wth NaBH, : 12”’ smoothly gave the 

p\ rrohdllw denvatlw> I2 On the other hand. aqueous acldlc hydrolvsls of the same compound afforded the correspondmg 

atdehbdtx 13 NIthour detea.~ble ~actxnlsatlon Treatmwt of 13 wth NaBK, m THF gave the alcohol 14 I’ 

12 IO/IO’ 13 14 

Scheme 5 

In summat>. in the present commumcatlon WC have developed a new choral 1,5-dlhydro-pyrrol-2-one-5-anion 

equivalent which has been studled m fonnytatlon at C-5 wth achrai (orthofonnates) and choral (2-methoxy-3-tosyl- 

o\azolldmes) C-I electrophlles This methodology enabled the construction of 5-substltuted 2-pyrrolidmone and 

p>,I-rohdlne systems wth good to excellent dlastereocontrot We are presently focusmg our work on the cleavage and the 

possible modlticatlons of the auslllaq mo~eth 111 order to achieve higher dlastereoselectlons even wth achlral 

electrophlles 
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