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Strongly pairing ethynylpyridone C-nucleosides are attractive surrogates for thymidine in oligonucleotides.
Exploratory work on the antiviral activity of 3’-azidothymidine (AZT) derivatives with ethynylpyridone as base
had identified strong lipophilicity as a limiting factor. Two strategies are being pursued to overcome this issue. In
order to make the base more polar, the ethynyl group has been replaced with a cyano group, leading to a
cyanopyridone C-nucleoside, whose eleven-step synthesis is reported here, together with the synthesis of a
3’-azido-2’,3’-dideoxynucleoside derivative. The base pairing with adenine in a DNA duplex was studied by UV
melting analysis of a self-complementary hexamer containing the 6-cyano-2’-deoxynucleoside instead of
thymidine. A melting point increase of 2 °C compared to the unmodified control was found. The other strategy
employs a phosphoramidate prodrug design with less lipophilic amino acid esters. Here, anti-HIV test of the
alaninyl and prolinyl methyl esters of AZT gave promising results in cell culture experiments, increasing the
selectivity index up to 5.8-fold for the IIIB strain and up to 5-fold for the ROD strain of the virus, as compared to
the parent nucleoside. These findings help to design the next generation of pyridone C-nucleosides with
potential applications as antivirals.

Keywords: antiviral agents, HIV, nucleosides, nucleotides, prodrugs.

Introduction

Viral infections pose a threat to humanity. New viruses
and new variants of known viruses can cause
pandemics that seriously affect the livelihood and
economic well-being of billions of people. One recent
example is the COVID-19 pandemic caused by the
SARS-CoV-2 virus,[1] leading to extensive human suffer-
ing and a severe economic downturn even though the
virus is closely related to known viruses.[2] The current
pandemic not only causes a significant burden, it also
shifts public attention and funding away from other
viral diseases, like HIV, which continue to claim

millions of lives per year.[3–5] Both new and known
viral diseases call for the development of effective and
inexpensive treatment options to avoid the effects of
the disease itself and the indirect effects caused by
social distancing and other physical interventions. The
search for new therapeutics should include studies on
new antiretrovirals.[6]

One prime target for antiviral compounds are
nucleic acid polymerases. The majority of viruses uses
own enzymes for the tasks involved in replicating their
genomes.[7] Those viral polymerases are therefore
promising molecular targets that may be inhibited
without interfering with host enzymes unnecessarily.
Further, the mode of action of polymerases is well
understood, so that inhibitors may be designed based
on established principles.[8] If the inhibitor is accepted
by the polymerase, resulting in incorporation at the
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