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Dioxolane-thymine and oxathiolane-cytosine are unusual nucleosides which contain 
oxygen and sulfur atoms at C3' posilion, respectively. Both nucleosides exhibit an excellent 
anti-HIV activities in PBM cells. Since these nucleosides have been reported as racemic 
mixtures, we have synthesized (-)-dioxolane-thymine and (+)-oxathiolane-cytosine. 
Surprisingly we have discovered that their anti-HIV potencies are lower than that of the 
racemates. The difference of activity was more pronounced in (+)-oxathiolane-cytosine. 
Thus, we recently synthesized the enantiomerically pure (-)-oxathiolane-cytosine and 
determined the anti-HIV activity. From these studies it was found that (-)-oxathiolane- 
cytosine is the most potent of the four possible oxathiolane cytosines. Furthermore, it was 
discovered that (-)-isomer exhibits a potent anti-HBV activity. The detailed synthesis and 
anti-viral activities of above mentioned oxathiolane nucleosides will be discussed (supported 
by NIH AI25899, AI32351 CA44358 and Veterans Affairs). 
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In the search for unique compounds with therapeutically 
useful anti-HIV activity, low toxicity, and specific stability 
properties, we have investigated a family of optically active 
nucleosides that have an isomeric relationship in the 
carbohydrate moiety with the anti-HIV active deoxygenated 
analogs of the natural nucleosides. This paper will describe 
the design, synthesis, enzymology, and in vitro anti-HIV 
evaluation of these compounds, their pro-drugs, and their 
phosphorylated derivatives. Discussion of the synthetic 
aspects of this investigation will focus on the stereospecific 
preparation of the altered carbohydrate precursor, the 
"glycosylation" reaction (phase-transfer and other methods), 
and specific functionalizations. Establishment of total 
structure, isomeric arrangement and regiochemistry, and 
absolute stereochemistry of the target isodideoxynucleosides by 
spectroscopic methods including high-field NMR data (e.g. 
selective INEPT, 2D-NOESY, etc.) will be briefly presented. 
The hydrolytic stability data of this family of compounds will 
be discussed. Studies pertaining to the behavior of selected 
compounds towards some key enzymes of nucleoside metabolism 
will be described. The anti-HIV data of the target compounds 
will be presented. 
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