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A full understanding of the stereochemistry of nucleic acide implies 

knowledge of the preferred orientation of the aglycone bases relative to the 

sugar moieties. Although the existence of two preferred rotamere (syn-anti- 

isomerism) was postulated 14 years ago 1) and many theoretical and experimental 

investigations eupported this idea, the first measurements of heights of these 

barriers to internal rotation around the glycosidic bona of N-glycosiaes have 

been reported only recently 2-5) . At low temperature the NMR signals of the 

sugar protons, especially of the snomeric protons of pteridine nucleosides e.g. 

1 appear doubled, collapsing at a coalescence temperature. The calculations 

of the free energies of activation, AC', were rendered difficult owing to (I) 

insufficient solubility of the nucleosidea at low temperature, (2) complicated 

splitting of the proton reeonancee by coupling to other protons, and (3) 

2 izG AG* = 75 kJ.mole-' anti 

marked differences in the populations bf the two rotamers in some cases. All 

these problems are overcome in nucleosides of the kind p - 4, the aglycones of 

which have Ca sym metry along the glycosidic bond. Consequently, the two 

energetically preferred rotamers are identical and the difficulty of syn-anti- 

assignment is separated from the problem of determining the activation 
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the qolvent on the barrier is small. Going from a six membered (e.g.2) to a 

five membered cyclic aglycone (e.g.2) the barrier to hindered rotation is 

lowered by about 16 kJ-mole" , while different six membered aglycones (e.g.2 

and 3) show very similar barriers. Apparently the height of the barrier is a 

function of the angle B between the two C-O bonds of the aglycon which, 

according to X-ray data, should be about 139’ in maleic imides like 2 13) and 

129' in isocyanuric acid derivatives like 2 14) . We assume that the barrier 

height is mainly determined by two interactions: interference of (I) the 

axial pair of free electrons of the (assumed) sp3 hybridieed ring oxygen O-5' 

and (2) the electron lone pairs at O-2', with the pairs of free electrons cis 

to the glycosidic bond, for instance of the carbonyl oxygens 2 and 6 in 2. 
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Fiare. Part of the I3 C m spectrum of compound 2 in acetone-d6 at x),63 MHz. 
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