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SYNTHESIS OF ISO-DDA, MEMBER OF A NOVEL CLASS OF ANTI-HIV AGENTS
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Summary: Iso-ddA (3) represents a new class of potential anti-AIDS drugs. Synthetic approaches to this
compound involving nucleophilic additions to a novel carbohydrate framework are discussed.

Acquired Immune Deficiency Syndrome (AIDS) has become the most important epidemic in modern time.
To date, the only proven strategy for the treatment of this disease is inhibition of viral replication, particularly,
inhibition of the HIV reverse transcriptase . Recently a class of inhibitors of this enzyme, the 2',3'-
dideoxynucleosides ( e.g. ddC 1 and ddA 2) has been described.! The therapeutic use of these compounds,
particularly ddA and other dideoxypurine nucleosides, however, is limited by their rapid degradation via
hydrolysis of the sugar-base linkage.2 To overcome this deficiency we have designed a modified
dideoxynucleoside (Iso-ddA, 3) in which a more stable nucleoside linkage exists. The exchange of oxygen and
carbon atoms, while maintaining an isomeric relationship with the model compounds, should impart stability at the
sugar-base union. Herein we describe the synthesis, stability and x-ray structure of iso-ddA, a member of a
novel class of inhibitors of HIV replication.
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The starting material for the synthesis of 3 was the erythro-pentofuranose derivative 43 (Scheme 1). This
compound when treated with a 1% acetic acid/methanol solution, initially yielded a mixture of the methyl
glycoside, the ring-opened dimethyl acetal, and the desired cyclized product 5.4 With continued stirring, complete
conversion to 5 was achieved in greater than 95% isolated yield from 4. This hydrolysis-cyclization represents
an improvement over a previously reported solvolysis reaction of 1,2-0-isopropylidene-5-0-tolylsulfonyl-c., D-
xylofuranose.# Tosylation of 5 under standard conditions provided the iso-sugar 6.5:6
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Conversion of 6 to iso-ddA 3 was carried out via two paths. Hydrolysis of the dimethylacetal, followed

by reduction afforded tosyl-alcohol 7.7 This could be converted directly to iso-ddA by reaction with adenine,

K2CO3 and 18-Crown-6.8 An alternative synthesis involved the nucleophilic addition of adenine under similar
conditions to dimethylacetal 6. The iso-ddA acetal 89 was isolated in 71% yield. Hydrolysis and reduction using

standard conditions then afforded 3.
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Structural elucidation of 310 was initially based on spectroscopic information, particularly NMR and UV

data, which suggested attachment of the adenine ring at the N-9 position. Confirmation of this substitution pattern

was provided by independent synthesis. Displacement of the tosylate of 7 with sodium azide, followed by

reduction afforded the amine 91! in 85% yield. Construction of the purine ring via classical methods!Z was

applied to this system as shown in Scheme 2.13,14 The product of this sequence of reactions was identical in all

respects to that isolated via the direct displacement reactions. A single-crystal X-ray analysis of 3 further
confirmed its structure, and is illustrated in Figure 1.
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Figure 1-- X-ray structure of iso-ddA
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Stability studies of iso-ddA as well as ddA were carried out at pH 3, pH 7 and pH 13. Both compounds
were stable for several weeks in neutral and basic solutions. However in acid, ddA rapidly hydrolyzed to its
carbohydrate and purine constituents; a half-life of less than one hour at 37 degrees was measured. In contrast,
iso-ddA showed no signs of decomposition under the same conditions for the duration of the experiment (15

days).

Upon testing as an anti-viral agent in cell culture, iso-ddA was found to exhibit anti-HIV activity in the
same range as that observed for ddA.15 This compound represents a novel class of potential anti-AIDS drugs,
which provides the advantage of acid stability over classical dideoxynucleosides. Further studies on the synthesis
of related compounds, as well as investigations of the biological activity of iso-ddA will be reported in due

course.
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