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Novel S-aryltriazole acyclonucleosides were designed as structural analogs based on the previously iden-
tified antiviral aryltriazole acyclonucleosides in our laboratories. These S-aryltriazole nucleosides were
synthesized in excellent yields via SyAr-mediated S-arylation, followed by subsequent ammonolysis.
X-ray structural analysis revealed special structural feature brought by the S-linkage, which may repre-
sent an unfavorable factor contributing to the lack of anti-HCV activity for this family of triazole
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Synthetic nucleoside mimics with modified nucleobase and/or
sugar moieties are of considerable importance in the search for
new structural leads exhibiting biologically interesting activity.!
Appending aromatic systems to a nucleobase has been shown to
create nucleosides with unique properties and biological activities.
The resulting enlarged aromatic system may confer stronger and
more efficient binding properties to the corresponding nucleoside
for interaction with biological targets, leading to novel mechanism
of action. One successful example is HEPT (Fig. 1) an acyclonucle-
oside analog displaying the potent and selective anti-HIV activity.?
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Of particular importance is the appended phenylthio group which
is attached on the pyrimidine nucleobase of HEPT at the 6-position.
This aryl interacts with the amino acid residues Tyr188 and Leu100
of the HIV reverse transcriptase enzyme, leading to the conforma-
tional change and consequent inhibition of HIV replication. The
mode of action for HEPT is therefore completely different from that
of the conventional nucleoside analogs.>

Over the last five years we have been interested in developing
structurally novel and diverse triazole nucleosides bearing
aromatic systems anchored onto the triazole nucleobases.*"!? By
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Figure 1. Chemical structure of HEPT, 1 and proposed S-aryltriazole acyclonucleoside compounds.
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Scheme 1. Synthesis of S-aryltriazole acyclonucleosides 3 and 4 starting with 2 followed by subsequent ammonolysis.
Table 1
Synthesis of S-aryltriazole acyclonucleosides 3 and 4 via direct S-arylation on 2 followed by subsequent ammonolysis.
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Figure 2. Crystal structure of 4j in comparison with those of 1° and HEPT.?

combining the intrinsic properties of the triazole ring'? with the
appended aromatic moieties in an enlarged aromatic system,'*
we aimed to identify novel triazole nucleoside analogs displaying
advantageous binding properties with the corresponding biological
targets via aromatic interactions and thus novel mechanism of ac-
tion. Some of these compounds indeed show promising antiviral
and anticancer activities.*"*12> Of particular interest, acyclic nucle-
oside lead 1 (Fig. 1) elicits significant in vitro antiviral activity
against the hepatitis C virus (HCV).®

Based on the identified anti-HCV lead compound 1° and in-
spired by the structural features of HEPT,> we decided to synthe-
size S-aryltriazole acyclonucleosides (Fig. 1) in the view to
undertake a study on structure-activity relationship and explore
their anti-HCV activity as well. Whereas this family of compounds
do share some features with 1, that is, the presence of aryl ap-
pended triazole heterocycle as the nucleobase, there are some
structural differences, that is, the aryl moiety is linked to the tria-
zole ring via structurally flexible S-linkage rather than the rigid tri-
ple bond bridge in 1. In this way, they may resemble HEPT which
has an aryl moiety appended on the nucleobase via S-linkage. Here
we report the synthesis and the anti-HCV activity of these S-aryl-
triazole acyclonucleosides.

The synthesis of the corresponding S-arylation nucleosides was
performed via SyAr-mediated S-arylation reaction between the
bromotriazole nucleoside 2'° and various thiols to provide the
nucleosides 3,'> which were then subjected to subsequent ammo-
nolysis to furnish the corresponding deprotected nucleosides 4
(Scheme 1).1°

We first optimized the S-arylation of 2 using 4-methylbenze-
nethiol as a thiol counterpart. We were pleased to find that the
S-arylation proceeded readily, which was in line with the results
observed by Liu and Robins for S-arylation on 6-halopurine nucle-
oside analogs.'” By systematically varying the bases (K,COs,
Na,CO3, Li,COs, triethylamine, etc.), solvents (CH5CN, THF, toluene
etc.), reaction temperature and microwave irradiation duration
(data not shown), we determined the most suitable conditions
for S-arylation, namely, treating 2 with thiol in the presence of
two equivalent K,COs in CH3CN under microwave irradiation at
100 °C for 30 min. Most S-arylation reactions proceeded in almost
quantitative yields,!> except for that with 4-chlorothiophenol (Ta-
ble 1, entry 14). The relatively lower yield for 3n was probably due
to the incomplete transformation, for a small amount of 2 re-
mained in the reaction mixture, as revealed by TLC analysis. It
should be noted that the presence of the electron-donating (Table
1, entries 5-7) or electron-withdrawing groups (Table 1, entries 8-
13) on thiophenol did not significantly affect the yield of S-aryla-
tion, and that no steric effect was observed (Table 1, entries 2, 5,
and 11). Alkyl thiols also gave excellent yields (Table 1, entries
17 and 18). The overall high-yielding S-arylation was significantly
different from the N-arylation on 2.'2* This difference can be

mainly ascribed to the much stronger nucleophilicity of the thiol
compared to the amine functionality.

Further treatment of 3 in NH3/MeOH at room temperature re-
sulted in the deprotection of the sugar moiety and amination of
the carboxylester group, affording the corresponding deprotected
nucleoside 4 in good to excellent yields (Table 1).'® Some com-
pounds were obtained in only moderate yields due to their rela-
tively poor solubility leading to considerable loss during the
purification process.

Finally, we obtained single crystals of 4j and determined its
structure by X-ray analysis (Fig. 2).!® To our great surprise, the phe-
nyl ring in 4j adopted very different orientations compared to that
in 1 and in HEPT. In addition, the carboxylamide group in 4j also
projected in an almost opposite direction with respect to that in
1. All these structural deviations can be directly ascribed to the
S-linkage introduced between the appended aryl group and tria-
zole ring in 4j.

All the synthesized S-aryltriazole acyclonucleosides were sub-
jected to an antiviral assay against hepatitis C virus using a HCV
subgenomic RNA replicon test in Huh-5-2 cells.'®?° Unfortunately,
none of the synthesized compounds elicited any notable antiviral
activity. Based on earlier identified anti-HCV activity of lead 1 as
well as on the different structural features revealed by the crystal
structures of 4j, 1 and HEPT, we can reasonably assume that the S-
linkage introduced between the appended aromatic groups and tri-
azole ring might represent an unfavorable factor contributing to
the lack of anti-HCV activity.

In conclusion, we synthesized and characterized a novel family
of S-arylated triazole acyclonucleosides. The aromatic groups were
introduced directly at the 5-position on the triazole ring via a
simple and efficient SyAr-mediated S-arylation procedure, giving
the corresponding products in excellent yields. Due to the special
structure feature brought by the S-linkage, none of the synthesized
S-arylated triazole nucleosides elicited any significant antiviral
activity against HCV. However, the easy and efficient S-arylation
reaction presented in this study will allow us to prepare structur-
ally diverse S-aryltriazole nucleoside analogs in the view to under-
take a detailed structure-activity relationship analysis in our
future drug discovery program based on triazole nucleoside
analogs.
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