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ABSTRACT

O-Acetyl protected 9-(B-D-arabinofuranosyl)-2,6-
diazidopurine, obtained in 3 steps from tetraacetyl-D-
arabinose and 2,6-dichloropurine, undergoes copper

catalyzed 1,3-dipolar cycloaddition reactions with
various terminal alkynes. After deprotection of
arabinose  moiety, novel  2,6-bis-(1,2,3-triazolyl)-

functionalised purine arabinonucleosides were obtained.
Similar purine nucleosides within ribo series were syn-
thesised in a similar way.

INTRODUCTION

One of the most powerful reactions for developing of
numerous new structures of nucleoside and oligonucleotide
analogs and bioconjugates is Cu(l) catalysed Huisgen 1,3-
dipolar cycloaddition [1]. The reaction leads to formation of
1 .4-disubstituted 1,2,3-triazoles from corresponding azides
and alkynes with high yields.

Application of azide-alkyne 1,3-dipolar cycloaddition
reaction in nucleoside, nucleotide and oligonucieotide
chemistry was recently reviewed by F. Amblard and co-
authors [2]. A large number of 1,2,3-triazolyl-functionalized
nucleosides have been synthesized and their biological ac-
tivity investigated in recent years, including sugar moditied
and base modified nucleosides, nucleoside bioconjugates,

oligonucleotides with 1,2,3-triazole internucleoside Imkages.

Additionally, click chemistry was also used for DNA modi-
fications. Within these triazole modified scaffolds sub-
stances with antiviral and anticancer activity, glycosyl trans-
ferase inhibitors, chitin synthase inhibitors, adenosine recep-
tors agonists and antagonists were discovered.

However, only few examples of synthesis and biological
activity of nucleoside analogues containing 1,2,3-triazolyl-

modified purine bases are described so far (Figure 1).
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Ficure 1. Recent examples of 1,2,3-triazolyl-purine nucleosides.

The synthesis of 2-(1,2,3-triazolyl)adenosine derivatives

1 was reported by K.A. Jacobson and co-workers {3]. Some
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1!; these analogues showed high binding affimty to A,
ddenosine receptors. Recently the synthesis of 6-(1,2,3-
'@!: iazolyl)adenosine and deoxyadenosine derivatives 2 were
| Iso reported [4].

The aim of this investigation is to develop method for
tynthesis of novel 2,6-bis-(1,2,3-triazolyl)-substituted
urine nucleosides within arabino and ribo series and to
Lvaluate their biological activity. Especially we are nter-
dsted in the development of new structures of arabinonu-
.! leosides, since among them are well known anticancer and
antiviral pharmaceuticals, such as fludarabine, cytarabine,

| idarabine, zonavir, BVaraU and others [5,6].
RESULTS AND DISCUSSION
We started the synthesis of target compounds with prepa-

ation of key intermediate, 9-(tri-O-acetyl-3-D-arabmo-
turanosyl)-2,6-diazidopurine 6 (Scheme 1).
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cheme 1. Reagents and conditions: a) HBr/AcOH; bh) 2.,6-
dichloropurine, NaH, MeCN, r.t.; ¢) NaNs;, EtOH/H,0, refiux, 28%

df B-anomer over 3 steps.

Synthesis of 6 was realized in 3 steps without extensive
furification of intermediates. Reaction of tetra-O-acetyl-D-

.!1 abinose (3) with HBr/AcOH in standard conditions af-
brded 4. Coupling of 4 with 2,6-dichloropurine in acetoni-

| ile in the presence of sodium hydride gave 9-(tri-O-acetyl-

| :
}-D-arabinofuranosyl)-2,6-dichloropurine (3) as a mixture

:l anomers (B/o. = 7/1). We found that separation of ano-

ers is more efficient in the next stage. Therefore, after
} orkup of the reaction mixture and evaporation of solvent,
4 was reacted with sodium azide in boiling dituted (80%)
Yhanol to afford crude diazide 6. Purification of the latter

ul silica gel column chromatography gave pure 3-anomer as

Lhite foam with 28% yicld in a three step sequence from 3.

Diazide 6 is unstable in the daylight and at elevated tem-




peraturcs, but it Is quite stable for a long period of time
when stored in darkness below 5 °C.

Diazide 6 was reacted with various terminal alkynes 1n
copper-catalyzed 1,3-dipolar cycloaddition reaction, using
CuSO,+5SH,0 and sodium ascorbate as a catalyst generating
system. We investigated various reaction condifions; thus
the reaction temperature was varied from 15-20 °C to 80 °C
and suitability of various solvents (THF, acetone/water,
DCM/water, rert-butanol/water) was evaluated.

At ambient temperature reactions are rather slow and
they take at least 24...48 and even more hours to go to com-
pletion. On the other hand, at elevated temperatures amount
of side products increases, possibly due to degradation of
diazidonucleoside. From solvents used highest yields of
cycloaddition products were obtained in fert-butanol/water.

Therefore, we proceeded with reaction conditions that 1n-
- cluded mixing of diazide 6 with alkynes 1n fert-

- butanol/water solution in the presence of CuSO4*5H,0 and
sodium ascorbate at room temperature.

Reactions were controlled by TLC and/or HPLC. After
work-up bis-triazolyl-nucleosides 7 were isolated by silica
gel column chromatography. The 1solated yields of products
7a-i ranged from 40% to 65%.
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Scheme 2. Reagents and conditions: 1) CuSO45H,0, sodium
ascorbate, ~BuOH/H,O, rt., 40-65% isolated yield; 1)

The compounds 7, containing OH group 1n the substituent R
are suitable for further transformation and derivatization.

After deacetylation of 7 with NH:/EtOH/H,0O solution tar-
get compounds 9-(B-D-arabinofuranosyl)-2.6-di-(1,2,3-
triazolyl)purine derivatives 8 were obtained in 70-80%
yields.
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QTG—B s-triazolyl-substituted nucleosides within »ibo series
were kynthesized in a similar way, Thus, reaction of 9-(iri-
O-acdiyl-B-D-furanosyl)-2,6-dichloropurine  with  sodium
azide ‘ afforded 9-(tr1-O-acetyl-B-D-furanosyl)-2,6-
diazidopurine, which was reacted with alkynes to give cor-
respopding triazole derivatives in moderate yields. After
depr ection a range of 2,6-bis-(1,2,3-iriazolyl)-substituted
purin ribonucleoside analogues was obtamed.

We syppose that moderate yields of bis-triazolyl-nucieoside
derivdtives are obtained partially due to thermal instability
of dizidOpurine derivatives. This might lead to the exten-
sive fprmation of side products.

Newly synthesised products were analysed by their 'H and
“C NMR spectra and elemental analysis/HRMS. Thermal
and/of photochemical stability of key intermediate 6 and its
ribo gnalogue will be studied in details. Recent mvestiga-
tions have revealed and re-actualized the long standing in-
terest|about azide-tetrazole equilibrium of azidopurines {4].
Fully |deprotected nucleosides 8 will be tested for their bio-
logicdl activity and these data will be reported m due course.

CONCLUSION

W4 have demonstrated that 2,6-diazidopurine nucleosides
undergo Cu(l) catalysed Huisgen 1,3-dipolar azide-alkyne
cyclogddition reactions with various terminal alkynes. In
this |transformation several novel 2,6-bis-triazolyl-
functipnalised purine nucleosides within arabino and ribo
series|{have been obtained in moderate to good yields. The
above| mentioned nucleoside analogues are interesting from
the viewpoint of their potential biological activity. On the
other hand, the developed sequence rises an interest about
stability and further synthetic applications of 2,6-
diazidppurine nucleosides.
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