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Abstract: Oxidative degradation of benzyloxymethylacetals derived from D-mannitol or L-
ascorbic acid provides dioxolane intermediate 6 and 7 useful in the synthesis of all the
stereoisomers of dioxolane nucleoside analogues.

Shortly after the initial disclosure that prototypes of 2', 3'-dideoxynucleoside analogues with 3'-oxa and -
thia groups in racemic form possess anti-HIV activity!, the Abbott group reported the synthesis of (+)-dioxolane-
T which, at 20 pM was found to provide a 50 % protective effect against the infectivity and cytopathic effect of
HIV-1 in ATHS cells.2 Subsequently, Chu et al. developed an asymmetric synthesis of the 2R,4R isomer in
eleven steps from 1,6-anhydro-D-mannose and found this compound to exhibit potent anti-HIV activity in
primary human lymphocytes.3 This procedure was extended to the preparation of various chiral 2R pyrimidine*
and purine’ analogues. Utilizing the same approach, pyrimidine analogues having the 2S configuration were
derived from L-gulose.6 In this communication, we wish to report our synthetic efforts affording, in a divergent
and expedious manner, 2R and 2S dioxolane nucleosides from readily accessible starting materials.

Initially, we examined the oxidative cleavage of the C3-C4 diol moiety of a suitable D-mannitol
derivative. Thus, the bis acetal mixture 3 was formed by the reaction of benzyloxymethylacetaldehyde
dimethylacetal and D-mannitol in the presence of 1.0 equivalent of SnCly under reflux in DME.7 Ruthenium
tetroxide mediated oxidation of 3 produced a 1:1 mixture of acids 4 and 5 which were separable by
chromatography on silica gel (Scheme 1). Conversion of each of 4 and § to the acetoxy compounds 6 and 7
respectively was readily achieved by lead tetraacetate oxidation? in a suitable solvent. Each of 6 and 7 was
obtained as a 2:1 mixture of trans and cjs isomers.

An alternative and a more efficient route to 6 and 7, as illustrated in Scheme 2, relies on the fractional
recrystallization of the benzyloxymethylacetals derived from L-ascorbic acid.8 After separation®, 9 or 10 were
subjected to successive degradation with basic HpO9, ruthenium catalyzed Wolfe oxidation!0 and then lead
tetraacetate oxidation to afford the corresponding acetoxy derivatives 6 and 7 respectively.

The coupling of 6 with thymine, previously persilylated with 1,1,1,3,3,3-hexamethyldisilazane, in the
presence of 1.1 equivalent of the Lewis acid TMSOTS afforded with virtually no selectivity a mixture of ¢js_and
tans nucleoside analogues. Chromatographic separation followed by deprotection fumished enantiomerically
pure45:11 14 and 15 (Scheme 3). Subjection of 6 gencrated from D-mannitol (Scheme 1) to the same sequence
afforded 14 and 18 of similar optical purity.
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Reagents and conditions:a. 1.0 eq. SnCly in DME, heat overnight, 70%. b. RuClj hydrate, NaOCl in HyO:CH3CN:DCE 2:1.4:6,
30%. c. flash chromagraphy 2 %MeOH in CHoCly. d. Pb(OAc)y, CH3CN-py, 80%. e. Pb(OAc)y, CH3CN-CH;Cly-py, 80%.
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Reagents and conditions:a. 2, TsOH m CH3CN, 95%. b. fractional recrystallization. c. 30% Hy0,, K3COj3, EtOH extraction. d.
RuClj hydrate, NaOCl, DCE-CH3CN-H,0, BnEt3NCl, pH 8, EtOH extraction, then H+, 57%. e. Pb(OAc)y, CH3CN-CHCly-py,
80%. f. Pb(OAc)s, CH3CN-py, 80%.

Glycosylation of the silylated diphenylcarbamoyl purine derivativel? 16 with 7 under reflux with
TMSOTS furnished a 1:1 mixture of the N9 regioisomers in good yield. Isolation of compound 18 by
chromatography and deprotection with hydrazine hydrate produced the guanine derivative 19 which was
converted to 20 by transfer hydrogenolysis!314 (Scheme 4).
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Reagents and conditions: a. BSA-DCE. b. 1.1 TMSOTS reflux 6 h., 70% (2 steps). c. flash chromatography. d. NH;NH,
hydrate, THF, reflux 3h., 95%. ¢. PdO hydrate, cyclohexene, EtOH, reflux 3 h., 73%.

To circumvent the partial racemization detected in the preparation of the adenine nucleosidel, the
guanine derivative 19 was converted to its 6-chloro derivative 21. Reductive deamination to 22 proceeded
without loss of the 6-chloro group. Standard conversion of 22 afforded the adenine derivative 23 with established

absolute configuration. (Scheme 5).
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Reagents and conditions: a. POCl3/PhNMeo/EtyNCl in CH3CN, reflux 30 min., 74% b. t-BuONO THF -20 °C. c. (Me3Si)3SiH,
THF, 20 °C, 49% d. NH3/EtOH, 100 °C/12 h. e. PdO hydrate, cyclohexene, EtOH, reflux 3 h., 71%.

In conclusion, we have presented two divergent routes for the asymmetric synthesis of pyrimidine and
purine dioxolane nucleosides. These routes should be of value for the preparation of potential antiviral agents in
this class of compounds.
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