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Summary: Diastereoselective carbon-carbon bond forming reaction of 2,3-O-isopropylidene-D 
(and L)-glyceraldehydes (D and L-2) with ketene silyl acetals (la,b) occurred in acetonitrile 
under mild conditions to give the-corresponding anti-P-siloxyesters (D and L-3a) as major 
products, which could be converted through a fewxitional steps to 2-deoxy-r(and L)-riboses. 

Considerable attention has been focused on the development of methodology for the aldol 

and the conjugate addition reactions of ketene silyl acetals under neutral or nearly neutral 

conditions' since we published2 the regiospecific silyl enol ether formation by conjugate 

addition of ketene silyl acetals to a,&unsaturated carbonyl compounds accompanied by a silyl 

group transfer in CH:$N in the absence of catalyst.3 We report here the application of the 

silyl group transfer-addition reaction of ketene silyl acetals (1) in CH,CN with the optically 

active carbonyl compounds, 2,3-O-isopropylidene-D (and L)-glyceraldehydes (2)4 which causes 

a highly asymmetric induction for the bond construction process to give the anti-B-siloxy- 

esters (D and L-3a) as major products. These reactions were successfully applied to the - 

stereoselective synthesis of P-deoxy-D (and L)-riboses. 

The starting material, 2,3-O-isopropylidene-D-glyceraldehyde (D-z), readily available 

from D-mannitol,' was reacted with 0-methyl-0-t-butyldimethylsilyl ketene acetal (la) in 

CH$N at 70°C for 48h to give an 83:17 diastereomixture of the p-t-butyldimethylsiloxyesters 

(D-m) in 73% yield as shown by gas chromatography (FID, butanediol succinate polyester) 

(run 1). The stereochemistry of the aldol addition of 1 to D-2 was extensively studied under 

various conditions (see Table l), and the best result was obtained when the reaction was 

carried out at 0°C to room temperature (r.t.) for 48h in the presence of catalytic amounts of 

zinc iodide in CH$N (run 2). The diastereomixture was converted to the corresponding O,O'- 

diphenoxyacetyl-P-deoxy-D-ribono-1,4-lactones (D-u) by deblocking with CF$02H-H20 

followed by phenoxyacetylation with phenoxyacetic anhydride in pyridine. The small J-value 

(D-9, R=PhOCH2, J=2 Hz) of the 'H-NMR coupling constant between H, and HB obtained by its 2D 

COSY method and decoupling technique seems to indicate an anti (or erythro) stereostructure 
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We also investigated the reaction of 0 and L-zwith the 0-methyl-0-trimethylsilyl ketene 

acetal (lb) under similar conditions, - which proceeded erythro-selectively to give a diastereo- 

mixture of the corresponding @trimethylsiloxyesters (D-m and L-m). These results are 

listed in Table I. 

Table I Aldol Reaction of 2,3-0-Isopropylidene-D (and L)-glyceraldehydes 

Run Aldehydes 
Ketene Silyl Reaction Yieldb 

Diastereo- 

Acetals Conditionsa (%) 
Products Selectivity 

anti:= 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

X 
o!ycHoL-’ ” 

O-2 
lb - 

Me0 OSiMe3 

L-2 II - 

II II 

no catalyst, 
7O"C, 48h 

73 

0.05eq ZnI;! 
O"C+r.t., 48h 6g 

leq ZnI2 
r.t.+50°C, 48h 36 

0.05eq ZnBr2 
O"C+r.t,, 48h 3g 

0.05eq ZnC12 
O'C-+r.t., 48h 

44 

0.05eq ZrC14 

no catalyst 
7O"C, 48h 

69 

0.05eq ZnI2 
O"C+r.t., 48h 

67 

no catalyst 
7O"C, 48h 

65 

0.05eq ZnI2 
O"C+r.t., 48h 7g 

no catalyst 
7O"C, 48h 

62 

0.05eq Zn12 
O'C+r.t., 48h 7o 

X 

"9r 

D-3a,b 

C02Me 
OSi + 

II 

II 85:15 

ox0 L-Q 

x 
0 0 

y 

D-9a,b 

C02Me 

OSiMeg 
II 

ox0 L-9a,b 

83:17 

93:7 

93:7 

88:12 

95:5 

85:15 

36:4 

75~25' 

90:1oc 

77~23' 

91:gc 

a) The use of catalytic amounts of other Lewis acids such as SnC14, AlC13, TiC14, BF3sEt20, 
MgBr2, and FeC13 in CH3CN gave no satisfactory result. b) Distilled yields are given. c) 
The stereochemistry is tentatively assigned by the comparison of the chemical shift and the 
coupling constant of HA of O,O'-diacetyl-2-deoxy-0 (and L)-ribono-1,4-lactones (D and L-10) 
with those of the related anti and z diastereomers.10 

- 

The possibility of epimerization under the reaction conditions was examined by careful 

'H NMR study of the O,O'-diacetyl-y-lactones (D and L-1Oa) readily obtained from the aldol - 

adducts (D and L-s), by using Eu(tfc)3 as the chiral shift reagent: The methine doublet 




