
Abstract 

Three novel series of conformationally locked carbocyclic nucleoside analogues 

based on the bridgehead substituted norbornane bicyclic skeleton were prepared - 

analogues with the pseudosugar locked in the North, East or South conformation. 

These compounds were synthesized as structurally related substances to a 

commercially successful antiviral drug abacavir, which is used in the therapy of HIV. 

One of the goals was the exploration of the dependence of antiviral activities of 

prepared compounds on the conformation of their pseudosugar part. 

The key intermediates in the syntheses of the North and South analogues, amine 

precursors suitable for nucleobase construction, were prepared in several steps from 

easily accessible 5-carboxymethyl norbornene. Introduction of a carboxylic function 

into the bridgehead position, a key transformation mutual to both syntheses, was 

accomplished via the Hell-Volhard-Zelinsky bromination of norbornane-2-

carboxylic acid, which affords rearranged 2-exo-bromo-1-carboxynorbornane. 

Approach to the derivatives locked in the East conformation is based on radical 

cyclization of substituted 4-(bromomethyl)cyclohexanone oxime, which affords 

norbornane intermediate substituted in both bridgehead positions. 

Thymine, 6-chloropurine and 2-amino-6-chloropurine nucleobases were used in the 

syntheses of these modified nucleosides and the C-6 chlorine atom of purine bases 

was subsequently displaced using several nucleophiles in order to build a small 

library of compounds for the structure-activity relationship study. 

As a continuation of one of our group’s project, some norbornane-based 

intermediates from the syntheses of the above mentioned compounds were employed 

in the preparation of N-9 alkylated 6-chloropurines. Along with derivatives based on 

bicyclo[2.2.2]octane and bicyclo[3.2.1]octane these compounds expanded our 

group’s library of anti-Coxsackie agents. 

In order to facilitate the approach to described compounds, novel procedures for the 

preparation of both the pseudosugar and the nucleobase part were devised. The 

microwave-assisted Diels-Alder reaction of dicyclopentadiene or polychlorinated 

cyclopentadienes with various dienophiles markedly simplified the preparation of C-

5 substituted norborenes and the modified Traube synthesis for the construction of 

variously substituted purine nucleobases on amine precursors led to remarkably 

higher yields and acceleration of the purine nucleobase introduction. 


