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A STEREOSELECTIVE SYNTHESIS OF 2-AMINO-2-DEOXY-D-RIBOSE
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2-Benzyloxycarbonylamino-2-deoxy-D-ribose was conveniently 

synthesized via ƒ¿-chloro-ƒÀ-hydroxyester prepared from 2,3-O-

isopropylidene-D-glyceraldehyde and ethoxyacetylene by the stereo-

selective aldol reaction.

The carbohydrates constitute a highly significant class of natural products, 

and are frequently employed in organic synthesis as chiral synthons and templates 

for the stereospecific syntheses of compounds containing multiple asymmetric 

centers. 1) Many methods have been developed for the syntheses of a variety of 

sugars, however, exploration of a new and efficient process is still strongly 

desired in this area. Recently, we have reported 2) several examples of the syn-

theses of sugar derivatives using newly explored carbon-carbon bond- forming 

reactions. In this communication, we wish to report a new and convenient method 

for the synthesis of 2-amino-2-deoxy-D-ribose via ƒ¿-chloro-ƒÀ-hydroxyester (8), 

prepared from 2,3-O-isopropylidene-D-glyceraldehyde and ethoxyacetylene. 

Previously, we reported3) that an ester enolate anion (2), generated by 

treatment of ethoxyacetylene (1) with mercury(II) chloride, pyridine-1-oxide and 

zinc dust, reacted with aldehydes to give the corresponding ƒ¿-chloro-ƒÀ-hydroxy-

esters (3) in good yields and that 3 were further converted to trans-2,3-epoxy-

esters (4) accompanied by isomerization on treatment with sodium ethoxide 

(Scheme I). It is generally known4) that trans-2,3-epoxyacids (5) react regio-

selectively and stereospecifically with benzylamine to give anti ƒ¿-benzylamino-ƒÀ-

hydroxyacids (6) (Scheme II) .5)

Scheme I

Scheme II
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Based on these facts, we studied on the synthesis of 2-amino-2-deoxy-D-pentose 

according to Scheme III. In the first place, ƒ¿-chloro-ƒÀ-hydroxyester (8),6) a mix-

ture of diastereoisomers, was prepared in 68% yield from ethoxyacetylene (1) and 

2,3-O-isopropylidene-D-glyceraldehyde (7) by the similar procedure as previously 

reported.7) Then, 8 was treated with lithium ethoxide (1.1 equiv.) in ethanol at 

0•Ž for 2 h to give 2,3-epoxyester (9, 85%). 13C-NMR of 9 indicated that 9 con-

sisted of two diastereoisomers. The mixture was separated into 9a8) and 9b9) by 

the flash column chromatography and the diastereomers ratio (9a : 9b) was 

determined to be 4 : 1.10) 1H-NMR showed that both 9a and 9b had trans 

configuration about the oxiran ring. Next, the major isomer (9a) was hydrolyzed 

with lithium ethoxide (1.2 equiv.) in aqueous ethanol (room temperature, 3h) to 

give trans-2,3-epoxyacid (10)11) in 87% yield after acidification with 1N aq. 

HCl solution. Then epoxyacid (10)was treated with 28% aq. NH3 solution at room 

temperature for 4d and the oxiran ring of 10 was regioselectively and stereo-

specifically opened at ƒ¿-position to give anti-ƒ¿-amino-ƒÀ-hydroxyacid (11). The 

crude ƒ¿-aminoacid (11) was benzyloxycarbonylated with benzyloxycarbonyl chloride 

(1.6 equiv.) in ether-toluene-1N aq. NaHCO3 solution (0•Ž - room temperature, 5h). 

After evaporation of solvent in vacuo, the residue was treated with trifluoroace-

tic acid containing a small amount of H2O (0•Ž, 9h) to give 2-(N-benzyl-

oxycarbonylamino)-2-deoxy-l,4-pentanolactone (12, 63% from 10)12). N-Protected 

2-aminolactone (12) was converted 13) to 2-(N-benzyloxycarbonylamino)-2-

deoxypentose (14) 14) according to the procedure in the previous report.2e)

Scheme III
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The pentose (14) was identified as an expected isomer, that is, 2-amino-2-deoxy-

ribose by comparison of TLC, optical rotation, melting point, and IR with those 

of an authentic sample 2e). 

In the synthesis of 11, an original chiral center at C-4 position was 

derived from the chiral aldehyde (7) and two new asymmetric centers were 

efficiently created at C-2 and C-3 positions. Concerning the C-3, C-4-stereo-

chemistry, anti-product was predominantly formed by the aldol reaction and this 

could be explained by assuming the Felkin's model 15) in the transition state. 

C-2, C-3-Stereoselection was achieved by base-catalyzed isomerization of 8 to the 

thermodynamically more stable anti-diastereoisomer in the step of oxiran 

formation (8  9), and regioselective and stereospecific ring-opening of 10 by 

ammonia (10  11). 

It should be noted that the new aldol reaction developed by us is success-

fully applied to the synthesis of 2-amino-2-deoxyribose and that the present 

method provides a new and efficient route to 2-aminosugars.16)
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