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5-Monosubstltuted- 1,3-dioxolan-4-one\ became very popular tools in chastereoselectlve synthesis in recent 

year%. 1-J Our previous efforts in the area of diastereoselectlve dioxolanone formation usmg an acetal exchange 

technique, allowed us to prevdre with high selectivity, erther in weakly or strongly acichc medium,J new 

ster~cally hindered 2,2-dlsuhstltuted- 1,3-dioxolan-4-ones, leadmg in several instances to crystalline derivatives, 

easy to punfy to an enantlomerlcally pure state We report here our prehnmary results on the diastereoselective 

reactlvny of 2~t-butyl-5-methyl-2-phenyl-1,3-dioxolan-4-one hthium enolate 1, and its apphcation to the 

pteparatlon of both enantlomerlcally pure ethyl 2-hydroxy-2-methyl-3-oxo-butyrates 2 and 3 (R- and S- ethyl 

acetolactates) 4 Previously published synthesis of the corresponding methyl esters requtred a low yieldrng 

relolution step ‘.’ 

Deprotonatlon of dioxolanones 1s usually achieved with strong base (LDA, LIIMDSj?~’ but has ploven drfficult 

in home circonstances 9 Deprotonanon of 4 followed by quenching with deuterated aoetlc acid or benzyl 

brormde,“’ failed IO give in good yield a-deuterated dloxolanone or alkylation product I’ Another method of 

enolate generation had to be devised, able to generate hthium enolate 1 : 

~~~~~~~~,~~~{~lr:~~~~~~ 

5 

OygarlonletaIllc reagents have been shown to reduce n-bromocarbonyl derlvatlves to the conespondmg enolates, 

and the\e may then be reacted further ll.lJ l’he n-hromodloxolanone 5 was easily obtdmed flom 4 wtth NBS In 

CC\, at reflux, wtth AIBN uutlatlon. I4 The radlcnl stahlhzmg capto-dahve” center Q to thr oarbonyl fac&ates 

this radtcal brominatmn Only one stereomer was obrrrved, wtth the bromme enterq on the least hindered side 

of the heterocycle, 5 underwent clean halogen metal exchange in ether at -78’C with phenylhthium. Llthlum 
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enolate 1 1s consequently generated free of any other reactive species I&l7 Aldol condensation was investigated 

with acetaldehyde, acetone and butanone. 

7a R’ =R2= CHJ ( 10%) 

2 dmtereomrr~ 

(50 50) 

(63%) 
I 

I ) A+ Et3N CHyZ12 

2) cat ErONa EtOH 
t 69%) I 

Acetone reacted In a stereoselecllve manner from the least hmdered side to y~ld a ~lgle stereomer 7a . 
2-Butanone gave two diastercomcrs 7b and 7c in a 55.45 ratlo, I8 both arlslng from d \imllar tmn5itlon state II 

(RI= CHs or C,HS. R’= C2H5 or CH$, with a small differentiation between methyl and ethyl Is Acetaldehyde 

reacted easily to yield two out of four possible diastereomers in a 37.63 ratio lx To establish the dlastereofacial 

selectivity in this condensation, this l\omeric mixture 8, and 8b was oxlchzed with KC SurpnFmgly, a 

diastereomenc rmxture of hero-denvallves 9 was ohtamed (50,50).‘K~‘” This suggests a \tereochemical control 

of the cent [\ to carhonyl, not CY., a$ would he expected horn slmilat c.a\e$ * and the above results with acetone. 

This waq unamhlguously eqtahhshed by opening the dlauereomenc rmxture of dmxoldnonea 8a and 8b in 

retluxq ethanol containing a catalytic amount of sodnun ethoxlde, to a smgle product 10 (‘M and “C NMR), 

thus confirming two enantiotoplc aldol fragments. A mixtulc of erythro and thleo aldols 10 and 11 (40 6(l)‘* 

was prepared by NaBH4 reduction of (k) ethyl Z-hydroxy- Zmethyl-3-oxo-butylate 12 The racemic threo aldol 

11 was selectively obtained by go- hydroxylatlon of ethyl tiglate 13 with cat O~C7~~methylmorphollne 

N oxide 2c1 Comparison of NMR spectra unambiguously confirmed the erythro configuration for 10 . The 

ab~lute configuratmn of the product? was clear from the ‘II NMR spectra with the shleld~ngkl2~hiel~~~r~~ effect 

due to the phenyl and t-hutyl substltuent< in 8 The malor isomer 8b 1% obtamed by the aldehyde entering from 

the least hindered face (cis to phenyl) 
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The analysis of the anticipated transition states rationalizes this fact* 

Transition State I TransitIon State 11 
tbrfavored approach kinetically disfavored approach 

if RI+ H d RI, H and R*= H 

Ketones react only through T.S II (R’# H, R”# H) The aldehydic hydrogen, much smaller than methyl, does 

not interact severely with the bulky t-butyl or phenyl groups (T.S. I and II, R’= II), thus allowmg aldehydes to 

approach from both sides of the enolate, but preferably with this hydrogen orlented towards the acetal center. 

Reaction involving the transition state m which the methyl group I$ oriented toward? the phenyl (T S. II, R’= 

CH,, R2= H), snmlar to the ketone transition state, is kinetically disfavored, due to steric mteraction The 

consequence of these arrangements IS generatlon of two enantiotopic erythro aldol fragments, the acetal center 

of the dioxotanone leading to diastereomers. 

To obtain both enantiomeric aldols lOa, lob, the diastereomenc mixture of dloxolanones 8a and 8b was 

converted to the acetate& (AL,Cl/Et,N), the resulting dlastereomers separated by chromatography on silicagel, 

and recrystallized (heptane) to purity. So&urn ethoxide catalyzed ethanolysi\ afforded separately the two 

erythro aldols lOa, lob and final oxtdation (DMSO/oxalyl chloride/Et,N)“1’2 yielded the (R) and (S) 

enantiomers 2 and 3. The enantiomenc purity. Investigated with the Eu(hfc), ghlft reagent, was shown to be 

better than 99% for both enantlomers *’ 

Thus, our new methodology for enolate generatlon from stencally hindered dloxolanones gives access to 

enantlomeric erythro aldol fragmentc14 from aldehydes and chiral ol-hydroxy acids. It appears complementary to 

previously known methods which allow to control the a-center chlrahty only Further application of this 

selectivity to the syntheslr of biologically important compounds is currently under mve%tigatlon. 
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