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Chkal dioxolanones, versatile tools in stereoselective synthesis, have ken used in recent years for numerous 

applications’~2. Stereocontrol is first achieved by the diastereoselective dioxolanone formation3, and for this, 

pivalaldehyde has ken used extensively. To isolnte an enantiomerically pure compound, the diastereomeric 

mixture of oily dinxnlanones obtained with a-hydroxyacids and aldehydes, has to be purified by low temperature 

selective crystallization. 

Following our recent observation fhnt excellenf control of stereochemistry is achieved by reaction of lactic acid 

with ketone acetals under weak acid catalysis4. we investigated the cowesponding aldehyde acetals under these 

conditions with a variety of a-hydroxyacids. The pivalaldehyde/lactic acid case was chosen first, as the crude 

reaction product obtained by the known procedure usually contains some pivalaldehyde triter, which impairs 

the low temperature selecfive crystallization of the major cis isomer. As a preliminary control experiment, the 

pyridinium p-toluenesulfonate (PPTS) catalyzed reaction of pivalaldehyde was shown to yield the same 

diastwenmeric ratio (R3/17) as the strong acid catalysis. Under PPTS carnlysis. the pivalaldehyde dimethylacetal 

reacted with lactic acid to give a gratifying diastereomeric cisltrans ratio of Y7:3. 

S(+)lactic acid 

CH? CH, H 

Cis isome:’ Trans isomer 

Reaction conditions: 

T.sOH, />ivaluldchyde, ~enlanc, rcflux ===>Ci.slTrms= 83:17(refl/ 
PtW, yivalaldehyde, cyclohexane/Prl~ylncptate. wj7u.x ===zCislTrans= 83:17(thisworkJ 
PPTS, pivululdehydc dimethylacelul, r.yclr~hexanelrthyla~ctut~, reflwi = == > Cir / Tram = 97 : 3 ( this work ) 

‘This excellent result led us to investigate the scope of this reaction hy changing the size of the aldehyde and 

hydroxyacid chains (racemic acids were used). The results cleilrly show thilt the ncetal exchange method gives a 

kinetic ratio of isomers different from the stmng acid catalyzed condensation with aIdehyde&. The selectivity of 

this method is an improvement compared m literawe results with aldehydes. Excellent results are obtained with 

the pivalaldchyde dimethylacetal (entries 1, 6.7, 8, Y) and from tuudelic acid (entries 6, 10). 
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I me/by/ I-DUyl 97 : .j (47 .SY% , 83 : 17 thrrmod~ynamic ratio : ref.3 
2 methyl phqyl 7/J : 30 ( n d ) 70 : .30 thcrmodyrmnic ratio : ref.5 
.l methyl m&y/ 75 : 15 ( 20% , 69 : .<I thrrmorlynomic rntin : ref.6 
4 methyl Q&JhUYl YO:IfJ(44%) Y.Z : 7 our result with PPTS 

5 nwhyl i~propyl YfJ:lO(~,.d) 64 : 3ti rhermndynamir: ratio : ref.6 
6 phenyl t-hutyl 97:3(25%J 97:3 thermodynamic r&o : ref:S 
7 bWUy1 r-buryi 95:5(41%J x3 : 17 thcrmudymmic ratio : ~$5 
8 n-hutyl r-brrtyl 95,5:.5(620/o/ 

Y i-Duty1 t-bury/ >99 : I i 4fJ% ) SCP ref.8 for cis isomer 

/II phmtyl mcth.yl Y5:S (39%) 90: 10 rhermodynnmic ratio : ref.7 

If both substituents of the resulting dinxolanone have a small s&c hindrance. the seleclivily is low (entry 3). 

The 2~ and 5- substitueots seem to lhwe a different contribution to the ratio of cis I tram isomers obtained, as can 

be seen by exchanging the methyl and phenyl groups (entries 2 and 10). Another explanation for the poor 

selectivity in entry 2, identical to the thermodynamic riitlw , 5 may be the fast cpirnerization oC 2.aryldioxolanooes 

at the wetal center, even in neulnl mcdium’0. ‘The result in entry 10 is especially useful for the synthesis of 

optically active secondary alcohols from dioxolanones2~“. L>espite the modcrate yields obtaioed by our method, 

it compares favorably with the prwious mclhod3,5, and has been applied in our laboratory for the large scale 

prcparatioo of eoantiomerically pure (25,SSj and (2R,5R) 2.t-butyl-5.methyl-1.3.dioxolaw4 one 1. 

The cllirality-coatrolling step of this diasrereosclcctive xwtioo is under investigation. 
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‘I’yDical procedure: 2-I-hutyl-5-methyl-l,3-dioxolan-4-onc 1. 
S(+)lactic acid (85’70, 5.4 p, 1).05 mole) dissolved in ethyl acetalc (10 ml) is dried by reaction with methyl 
orthoformate (6 ml) overnight. This mixtore is added dropwise over 6 hrs to a solution of piv$aldehyde 
dimethylacetll (5.0 g, 0.03X molt) in cyclohexnne (30 ml) I ethyl acetate (15 ml) containing PPTS (20 mg) 
hentzd ut X0’<!. During this addition, a tots1 of 15 ml of volatile material is collected in a Dean-Stark trap. The 
reaction mixtuc is reflexed for 30 hrs (until all starting acetal disappears by GLC) cooled, diluted wth pentine, 
washed with a saturated NaH(!O3 solution and dried over Na2SO4. Distillation gives 
2.r-hntyl~5 methyl~1,3~dionolan-4-one 1(,3.3 g, 55% yield, Bp20= 78’C) as a 91:3 mixture of cis and buns 
iSomers (by 250 MHz ‘H NMRj. 
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