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The glycosidic bond formation from sugar and nucleic bases is one of the fundamental problems 

in prebiotic chemistry for the RNA world hypothesis. However, nucleoside synthesis from sugar 

and nucleobases has not been successful except the marginal success by Orgel and his coworkers.1 

Recently two studies (Sutherland2 and Carell3 groups) showed pyrimidine and purine nucleotide 

and nucleoside can be synthesized in plausible prebiotic condition. In those syntheses, the nucle-

obases were formed after their precursors were attached to sugar then converted to ribo-nucleotide 

or nucleoside.  

Threose nucleic acid (TNA) is considered to be one of the plausible prebiotic genetic polymers.4 

In search of the prebiotic pathway of TNA building block (threose nucleoside or nucleotide), the 

reaction of threose and adenine was investigated. The reaction of threose and adenine gave con-

densation products in very high yield as an anomeric mixture (more than 70%) but the reaction 

occurs at the amino-group of the adenine. However the reaction of threose-1,2-cyclic phosphate 

and adenine provided threose-adenine nucleoside-2’-phosphate stereoselectively (Fig 1). This re-

action did not proceed without divalent metal ions (Mg or Ca) which were almost certainly avail-

able prebiotically. The prebiotic synthetic pathway of threose-1,2-cyclic phosphate is well known 

in the literature.5 The -hydroxy aldehyde can be phosphorylated by amidotriphosphate in the 

presence of magnesium chloride. Threose (one of the -hydroxy aldehydes) can be easily con-

verted to threose-1,2-cyclic phosphate in high yield. Also, threose can be formed by the dimeriza-

tion of glycolaldehyde under prebiotic plausible condition in high yield. 

In this presention, the details of the synthesis of threose-adenine nucleotide and structural proof 

of the compound will be discussed. 
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Figure 1 Reaction of threos-1,2-cyclic phosphate and adenine in the presence of magnesium ion provide threose-

adenine nucleoside 2’-phosphate 
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