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Abstract: Reaction of purine nucleosides, such as 2',3'-O-isopropylideneinosine 1a and 2',3'-
O-isopropylideneadenosine 1¢, with diisobutylaluminum hydride in dry tetrahydrofuran resulted
in the reductive cleavage of the ribose moiety at the anomeric position to give the
corresponding 9-(2',3'-O-isopropylideneribityl)purines 2a, ¢ in good yields.

Much attention has been donated to synthesis and biological property of acyclonucleosides
since the discovery of acyclovir, 9-[(2-hydroxyethoxy)methyllguanine, as an antiviral agent for
the treatment of certain herpes virus infections.1 Among the acyclonucleosides, (S)-9-(2,3-
dihydroxypropyl)adenine [(S)-DHPA]2 and 9-{(2-phosphonomethoxy)ethyl]ladenine (PMEA)3
have been evaluated to have broad-spectrum antiviral activities. Conventional and common
synthetic methods for the preparation of acyclic nucleosides and nuclectides involve the
coupling-reaction of bases with acyclic sugar moieties,4 except for an example of the oxidative
cleavage of the 2',3-cis-diol portion of ribonucleosides with NalO4.5

In this context, we wish to repon the efficient conversion of purine nucleosides into
acyclonucleosides, S-ribitylpurines, by the reductive cleavage® at the anomeric position of the
ribose moiety in purine nucleosides with diisobutylaluminum hydride (DIBALH).

Reaction of 2',3"-O-isopropylidensinosine 1a with DIBALHS7 (5 eq.) in dry THF under Ar for
1 day at room temperature gave 9-(2',3'-O-isopropylideneribityl)hypoxanthine 2a in 86% yield.
The stoichiometric study showed that the use of excess DIBALH is requisite for the smooth
conversion of 1a into 2a. The structure of 2a was fully supported by spectral data (TH NMR,
13C NMR, and mass) and microanalytical result.8 Further proof of the structure of compound
2a rests upon its conversion into 9-(2',3',4',5'-di-O-isopropylideneribityl)hypoxanthine 3.

Analogous treatment of 5'-chloro-5'-deoxy-2',3'-O-isopropylideneinosine 1b having no 5'-
hydroxy group also smoothly gave the corresponding acyclic product 2b in 97% yield. The
compound 2b was identical in every respect with the product prepared by the chiorination of 2a
with CCl4/PPh3 in DMF. The result means no crucial participation of 5-hydroxy group? in the
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reductive cleavage. Under the analogous conditions, 2',3'-O-isopropylideneadenosine 1¢ was

converted into the corresponding 9-ribityladenine derivative 2¢ in 57% yield.
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Taking the above facts into consideration, the reductive ring-opening reaction is likely
explained in terms of the initial formation of a Lewis complex A: the anomeric position (1') can
be activated by the coordination of DIBALH with the furanose ring-oxygen, to facilitate the
nucleophilic attack of hydride anion at the position. The selectivity of the reductive cleavage at
the anomeric position is obviously governed by virtue of the coordination of aluminum atom with
the ring-oxygen. The detailed mechanism of this reaction, however, is not clear at present.

To the best of our knowledge, the present reductive cleavage of the ribose moiety in
purine nucleosides with DIBALH is unprecedented and is of great interest for the preparation of
antiviral acyclonucleosides.
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