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Abstract : Starting from L-(S)-erythrulose, now available in larger quantities, the 
preparation of L-(S)-glyceraldehyde, L-(R)-glycerol and L-(S)-methyl glycerate acetonides, via 
the protected L-(S)-3,4-0-isopropylideneerythrulose, is described. 

One of the inherent limitations of the now established chiron approach to the synthesis 

of natural products remains the limited number of chiral starting materials, which are, at the 

same time, readily available and easily adaptable2. Among the sugar-derived C4 aldoses and 

ketoses, L-(S)-erythrulose (1) has now become available in larger quantities3. Due to the 

presence of the 2-carbonyl group and to its stereogenic centre (enantiomeric with the natural 

D-sugars), L-(S)-erythrulose (1) constitutes a novel and promising C4 chiral building block. 

Herein, we wish to describe the conversion of 1. to the corresponding acetonide 2, and 

transformations to the acetonides of L-(S)-glyceraldehyde (2>, L-(R)-glycerol (5) and L-(S)- 

methylglycerate (5). 

D-(R)-glyceraldehyde acetonide and D-(S)-glycerol acetonide are available from inex- 

pensive D-mannito' and have beer widely used as versatile substrates in asymmetric synthesis 
4 . 

The enantiomers 3 and 5, however, have found comparatively few applications mainly because of 

the relative unavailability of L-mannito15. Alternative syntheses to 2 and 2 include 1 (1) 
6 

oxidative a-diol cleavage of derivatives of D-sorbitol , ascorbic acid 798 , L-galactono-1,4- 

lactone', L-arabinosel', and (2R,3R)-dimethyl tartrate ll; (2) conversion of L-serine to 5 via 
12 

5 
13 ; and (3) a 6-step process from ally1 alcohol . 

L-(S)-Erythrulose (1_) is available as an aqueous solution (70.3 %; pH 4-5)3. Anhydrous 

1 is obtained via azeotropic concentration with methanol-toluene. No racemisation is observed 

during this process; 1. has (al D20 = +13O (c = 2.44, H20); lit.14 lalD2’ = +13.3O (C = 2.25, 

H20). The acetonide 2 was obtained upon ZnC12 mediated reaction at r.t. of 1 and acetone in 

the presence of anhydrous Na2S04; distillation (b.p. 55-6U"C/O.l mm Hg) gave 2; 
20 

(c = 1.87, THF). Heating of a sample of 2 in dil. H2S04 led back to 1; (al iokasu1e.Z: 

showed that no racemisation had occurred. 

Reduction of 2 to intermediate diol (91 % yield) and subsequent a-did cleavage, in a 

two-phase system, afforded crude 2. A freshly distilled sample (b.p. 70"/15 mm) has talD 
20 

= 

4757 
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-64" (c = 8.2, benzene). Because of 

tical purity 3 was directly reduced 

its known instability and in order to establish the op- 

to 4 after distillation (b.p. 80°C/12 mm Hg) 5 was ob- 
71 

tained in 76 % yield from 2. (R)-Glycerol acetonide 4 has lolDLA = -11.1' (c = 2.3, MeOH). 

The optical purity was checked by 
1 
H NMR in the presence of tris-(3-heptafluoropropylhydroxy- 

methylene-(+)-camphorate)-europium; no enantiomer could be detected. Racemic 5 showed 

splitting of the high-field CH3-signal. 
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(a) Me CO, ZnCl Na2S04, 1,4-dioxane-MeOH (lO:l), r.t., 15 h; (b) NaBH4, MeOH, r.t., 15 min; 

(c) Nay0 (nBu?'NBr, CH2C12-H 0, r.t., 

benzene,4Me0H, 50LbC, 30 min; (f? LiA1H4, 

30 min; (d) NaBH4, MeOH, O"C, 30 min; (e) Pb(OAc)4, 

Et20. r.t., 1 h. 

The (S)-methyl glycerate acetonide (I) is available in two steps from (S)-erythrulose 

(l_) upon oxidative cleavage of 2. The best result was obtained with Pb(OAc)4 in a benzene- 

methanol (9:l) solution. After distillation (b.p. 80"-85"C/12 mm Hg) methyl ester 2 has 

I"lD 
20 

= -9.4" (c = 1.7, MeOH). The optical purity of 5 was determined after reduction to 2; 

I"ID 
20 

= -11.4" (c = 2.1 in MeOH) and 
1 
H NMR control (vide supra). 
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