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ABSTRACT 

An alternative synthesis of 3-deoxy-Wluoro-a-D-xylose (4a) from methyl 
2,3-anhydro-5-O-benzyl-fi-o-ribofuranoside (1) is described. Methyl 5-U-benzyl- 
3-deoxy-3-fluoro-/?-D-xylofuranoside (3) and methyl 5-0-benzyl-3-deoxy-3-fluoro-a-~- 
arabinofuranoside (11) were converted, cia the 2,5-di-0-benzoyl derivatives (6) and 
(12): into the corresponding a/?-D-glycosyl bromides (7) and (13). The latter compounds 
were then condensed with 6-benzamidopurine to yield the fluorinated nucleosides, 
6-benzamido-9-(2,5-di-U-benzoyl-3-deoxy-3-fluoro-p-D-xylofuranosyl)purine (8) and 
6-benzamido-9-(2,5-di-U-benzoyl-3-deoxy-3-fluoro-a-D-arabinofuranosyl)pu~ne (14), 
respectively. Structural assignments of the fluoronucleosides (8) and (14) were based 
upon U.V. comparison with known 9-(3-deoxy-P-D-pentofuranosyl)adenines, and the 
fact that, on alkaline hydrolysis, compounds 8 and 14 yielded crystalline fluoro- 
nucleosides (9) and (15) which gave the 5’-toluene-p-sulphonates 10 and 16; on 
heating, compound 10 formed a 3,5’-cyclic p-toluenesulphonate, whereas compound 
16 did not. These results are consistent with the anomeric configuration assigned to 
9-(3-deoxy-Ifluoro-@%xylofuranosyl)adenine (9) and 9-(3-deoxy3-fluoro-a-D- 
arabinofuranosyl;adenine (15). 

This synthesis of deoxyfiuoronucleosides is considered to be less limited in 
application than those so far reported. 

INTRODUCTION 

Work so far reported on the introduction of fluorine into nucleosides has been 
based on (i) replacement of hydrogen by fluorine in the heterocyclic moiety (e.g., 
2-fluoroadenosine’ and 5-fluorouridine’), or (ii) the replacement of the I?‘-hydroxyl 
group of the nucleoside directly by fluorine (e.g., 2’-deoxy-2’-Auorouridine3). As part 
of a synthetic programme directed towards the replacement of hydroxyl groups by 
fluorine, we now report the synthesis of 9-(3-deoxy-3-fluoro-/3-Dxylofuranosyl)- 
adenine (9) and 9-(3-deoxy-3-fluoro-a-D-arabinofuranosyl)adenine (15). 

RESULTS AND DISCUSSION 

The method of introducing fluorine into the 2’-position of uridine by Fox 
er aL3 appears to be limited to pyrimidines having an oxygen function at the 2-position 

Carbobyd. Res., 6 (1968) 347-354 













FLUOROCARBOHYDRATES. XVIII 353 

with saturated aqueous sodium hydrogen carbonate (2 x20 ml) and water (20 ml), 
dried (MgSO,), and evaporated to dryness in L;acuo. On cooling, the residue solidified. 
T.1.c. (solvent 0) showed the presence of one major component, R, 0.60, and smal! 
proportions of compounds having RP 0.68 and 0.75. The major component, an 
amorphous solid (51 mg), which proved to be the title compound 10, was isolated 
by p.1.c. (solvent 0) It had &_ EtoH 261 nm (E 12,800) (Found: C, 48.4; ET, 4.6. 
C,,H,,FN,O,S talc.: C, 48.2; H, 4.3%). Bands in the i.r. spectrum at 1175 and 
1365 cm-l indicated the presence of the sulphonyloxy residue. On refluxing 
sulphonate 10 (47 mg) with sodium iodide (33 mg) in anhydrous acetone (0.35 ml), 
sodium toluene-p-sulphonate was deposited. 

9-(3-Deoxy-3-fuoro-5-O-tosyZ-a-D-arabinofuranosyl)adenine (16). - Toluene- 
psulphonylation of compound 15, as described above, gave the title compound as 
an amorphous solid, R, 0.60 (solvent D), il,,, EtoH 261 nm (E 7550). The i.r. spectrum 
contained bands at 1180 and 1365 cm-’ (- SO,R), and the sulphonyloxy group of 
compound 16 exchanged with sodium iodide-acetone in accordance with Oldham 
and Rutherford’s rule”. 

3,5’-Cyclo-9-(3-deosy-3-~lforo-P_D-xylofuranosyl)adenine toluene-p-suiphonate. 

- 9-(3-Deoxy-3-fluoro-5-O-tosyl-B-D-xylofuranosyl)adenine (37 mg) was dissolved 
in anhydrous p-dioxane ‘lb (3 ml) and the solution was refluxed for 3 h. A white 
solid separated. The solvent was evaporated, and the residue was re-suspended in 
acetone. The solid was filtered off, and washed with acetone. The acetone-soluble 
material was shown (t.1.c.) to be starting material, and the insoluble portion (15 mg), 
on the basis of t.1.c. [2 spots, R, 0.02, 0.21 (toluene-p-sulphonate anion), solvent D] 

and U.V. spectrum [12,,, Hso(pH7) 274 nm (E 10,900)], was assigned the structure ofthe title 
compound. The appearance of intense bands in the ix-. spectrum at 1215 and 684 cm-l, 
assigned to the toluene-p-sulphonate anion, provided further evidence for this 
structure. 

9-(3-Deoxy-3-fluoro-S- O-tosyl-a-D-arabinofuranosyl)adenine underwent no 
change on similar treatment, and therefore possessed the a--D-configuration at the 
anomeric centre. 
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