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Abstract 
An important anticancer nucleosides intermediate (2R,3S,4S,5R)-2-(acetoxymethyl)-5-(3-bromo- 
5-(methoxycar-bonyl)-1H-1,2,4-triazol-1-yl)tetrahydrofuran-3,4-diyl diacetate was synthesized by 
directly coupling the bromotriazole with the protected ribose sugar, and have given the corre- 
sponding product in moderate yield. Its structure and conformation were confirmed by single 
crystal X-ray diffraction. 
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1. Introduction 
Synthetic nucleoside mimics with modified nucleobase and/or sugar moieties are of considerable importance in 
the search for promising candidates leads endowed with biologically interesting activity [1]. Some well-known 
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nucleoside drugs consist of antiviral drugs ribavirin, acyclovir and zidovudine, as well as the anticancer drugs 
gemcitabine and cladribine. These nucleoside analogs are able to mimic natural nucleosides and as such serve as 
building units or inhibitors to interfere in nucleic acid synthesis or block the biological processes involving the 
action of nucleos(t)ides [2]-[5]. Then, they can inhibit replicating viruses and uncontrolable cancer cell prolife-
ration, leading to potent and effective antiviral and anticancer activity, respectively. Based on the rationale to 
combine the special features of unnatural triazole heterocycles with those of the appended aromatic groups on 
the nucleobases, we have been engaged in sythesizing structurally diverse triazole nucleoside analogs bearing 
aromatic moieties on the triazole nucleobase with the view of identifying new structural leads exhibiting antivir-
al and anticancer activity. The synthesis of these nucleosides was achieved via transition metal catalyzed mod-
ern synthetic reactions, such as Suzuki coupling [6], sonogashira reaction [7], C-N coupling [8] and C-S coupl-
ing [9], starting with readily available bromotriazole nucleosides intermediate, and the synthetic procedure de-
veloped is simple and easy to perform. 

We report on the synthesis of an important anticancer nucleosides intermediate, using a simple and efficient 
condendsation procedure, giving the corresponding products in moderate yield. The intermediate can be further 
exploited for the synthesis of novel structural nucleoside analogues, which are currently a class of extremely 
important compounds in the search for anticancer drug candidates. 

The synthesis of the title anticancer nucleosides intermediate 1 is shown in Scheme 1. The structures and 
conformations of compound 1 were further elucidated by their single crystal X-ray diffraction, as shown in Fig-
ure 1. Three-dimensional molecular-packing diagram of the title compound was shown in Figure 2. 
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Scheme 1. Synthesis of the anticancer nucleosides intermediate 1.                  

 

 
Figure 1. The single crystal structure of compound 1.        
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Figure 2. Three-dimensional molecular-packing diagram of 
compound 1.                                             

 
The crystals of 1 were obtained by slow evaporation of their solution in ethyl acetate/petroleum ether (3:1, v/v) 

mixtures. The crystal structures of 1 clearly revealed that it has well-defined geometry due to the rigidity that the 
fused rings confer on the molecule. Its structures and conformations were confirmed by single crystal X-ray dif-
fraction. The molecular conformation is stabilized by N---H...O hydrogen bond; the crystal packing is governed 
by C---H...O and C---H...N hydrogen interactions resulting in a three-dimensional network. These values are 
suitable for the complexation of an aromatic ring by π-π stacking interactions. 

2. Experimental Details 
2.1. Preparation of 1 
A mixture of methyl 5-bromo-1H-1,2,4-triazole-3-carboxylate (0.936 g, 4.55 mmol) and 1,2,3,5-tetra-O-acetyl- 
β-D-ribofuranose (1.45 g, 4.55 mmol) was heated to 160˚C in the presence of p-methyl benzenesulfonic acid (10 
mg) and kept under reduced pressure for 15 min. The resulting mixture was separated by FC (silica gel, CH2Cl2/ 
acetone 30:1). The purified material was dried in vacuo to afford the corresponding product as white solid, an 
amount of 0.95 g of compound was obtained with a yield of 45%. 

White crystals suitable for XRD formed after a few days of slow evaporation of the solvent at room tempera-
ture over several days. White single crystals of the title compound are shown in Figure 1. The crystal structures 
of 1 clearly revealed that it has well-defined geometry due to the rigidity that the fused rings confer on the mo-
lecule. 

2.2. Characterization 
All reagents obtained from commercial sources were of AR grade. Melting points were determined with XT4A 
micromelting point apparatus and were uncorrected. The 1H NMR was recorded on a Mercury Plus-400 spec-
trometer with TMS as internal reference and CDCl3 as solvent. IR were recorded on a Perkin-Elmer PE-983 IR 
spectrometer as KBr pellets with absorption in cm−1. MS were obtained with Finnigan Trace MS instrument us-
ing EI method. Elemental analyses were carried out on a Vario EL III instrument. 
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3. Results and Discussion 
3.1. Single Crystal X-Ray Diffraction Analysis 
Single crystal X-ray diffraction studies were carried out on the grown crystals. The X-ray date was collected us-
ing X-ray diffractometer (Model: Bruker Smart APEX-CCD). A white crystal of the title compound 1 was each 
mounted on a glass fibre in a random orientation at 298(2) K. The determination of the unit cell and the data 
collection were performed with MoKa radiation (λ = 0.71073 Å) on a Bruker Smart Apex-CCD diffactometer 
with a ψ-ω scan mode. The structure was solved by direct methods with SHELXS-97 program and expanded by 
Fourier technique. The non-hydrogen atoms were refined anisotropically, and the hydrogen atoms were placed 
at the calculated positions. 

Crystal data for 1: C15H18BrN3O9, M = 464.22, Triclinic, space group P2(1), a = 8.785 Å, b = 11.613 Å, c = 
9.713 Å, α = 90.00˚, β = 95.04˚, γ = 90.00˚, V = 987.1 Å3, Z = 2, Dc = 1.562 Mg/m3. Reflections collected: 8324, 
independent reflections: 4404 [Rint = 0.0311], Final R indices [I > 2 sigma(I)]: R1 = 0.0556, wR2 = 0.1023. R in-
dices (all data): R1 = 0.0760, wR2 = 0.1111. 

3.2. The Structure Characterized 
Compound 1 

1H NMR (300 MHz, CDCl3): 6.90 (d, 1H, J = 3.0 Hz, H-1’), 5.80 - 5.83 (m, 1H, H-2’), 5.67 - 5.72 (m, 1H, 
H-3’), 4.42 - 4.48 (m, 2H, H-4’ + H-5’), 4.12 - 4.20 (m, 1H, H-5’), 4.02 (s, 3H, -OCH3), 2.14 (s, 3H, -C(O)CH3), 
2.12 (s, 3H, -C(O)CH3), 2.08 (s, 3H, -C(O)CH3), MS: m/z 465.2 [M + H]+. 

13C-NMR (CDCl3): 170.0 (CO); 169.0 (CO); 168.9 (CO); 156.5 (CO); 145.8 (C(5)); 140.2 (C(3)); 89.7 
(C(1’)); 81.2 (C(2’)); 74.7 (C(3’)); 71.1 (C(4’)); 63.1 (C(5’)); 54.3 (MeO); 21.7 (Me); 21.4 (2 Me). FAB-MS: 
464 (M+, C15H18BrN3O9), 466 ([M + 2]+). 

4. Conclusion 
A intermediate bromotriazole nucleoside (2R,3S,4S,5R)-2-(acetoxymethyl)-5-(3-bromo-5-(methoxycarbonyl)- 
1H-1,2,4-triazol-1-yl)tetrahydrofuran-3,4-diyl diacetate has been synthesised. The structure and conformation 
were confirmed by single crystal X-ray diffraction and 1H NMR. Novel triazole nucleoside analogs bearing 
aromatic systems on the nucleobase have been synthesised from this intermediate. They have great potential to 
bind aromatic guest molecules. Further studies on their binding properties are in progress. 
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