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A Novel and Efficient Synthesis of 9-(2-Hydroxyethyl)-
7,11-dioxaspiro[5,5] Undecane Useful in the
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Abstract: An efficient four step route for the synthesis of 9-(2-hydroxyethyl)-7,11-
dioxaspiro[5,5] undecane, an intermediate in the preparation of antiviral acyclonucleosides
is described. The key transformations, ketalisation, hydroformylation and ring
transformation are achieved through catalytic reactions. © 1998 Elsevier Science Ltd. All rights reserved.
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The acyclonucleosides [1,2] viz, Penciciovir 1 and Famciclovir 2 are potent antivirals used
in the treatment of infections caused by herpes virus and HIV-1i. Literature methods for the
preparation of 2,2-dimethyi-5(2-hydroxyethyi)-1,3-dioxane 3, required for 9-N-aikyl
substitution of purines involve the reduction of 1,1,2-ethanetricarboxylic ester into 2-
(hydroxymethyl)butane-1,4-diol 4 followed by ketalisation[3]. Alternatively, the
intermediate 5 was prepared [4] by microbial hydrolysis of 6.
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We report herein a new and an efficient synthesis of 9-(2-hydroxyethyl)-7,11-
dioxaspiro[5,5]undecane 7, an intermediate for the preparation of these important antiviral
nucleosides. We accomplished the preparation of 9-hydroxymethyl-7,12-dixoaspiro[3,6]
dodecane 10 starting from cyclohexanone and 2-butene-1,4-diol and rearranged it into 7
taking advantage of the rigidity and stability of the six-membered spiro-1,3-dioxane system,
compared to the flexible seven-membered spiro-1,3-dioxepane
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yields stamng from very common reactants through a four step route out of which three are
catalytic. This methodology is much superior to the reported route to 3 wherein the selective
ketalization itself was 41%. The intermediates 7 and 10 were used for N-alkyl substitutionof
purines in the synthesis of antiviral acyclonucleosides like penciclovir and famciclovir.
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