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INTRODUCTION 

Since our preliminary communication1 the synthesis of a number of secondary 
fhtorosugars has been reported_ Thus, Codington, Doerr, and Fox2 have synthesised 
i-deoxy-2-fluoro-D-ribose from 2’-deoxy-2’-ffuorouridine and another group3 has 
reported the synthesis of 2-deoxy-z-fluoro-D-allose, a-deoxy-%fluoro-D-altrose, and 
3-deoxy-3-fluoro-D-glucose by the action of hydrogen tetrafiuoridoborate in hydrogen 
fluoride on suitably blocked 2,3-anhydro-D-ahosides. We now report on a synthesis of 
3-deoxy-3-fluoro-D-xylose and 3-deoxy-3-fluoro-B-D-arabinose. 

RESULTS AND DISCUSSION 

The successful scission of aliphatic epoxides4 and steroid epoxides5*6 by hydrogen 
fluoride has been know for some time and originally, as a model for such studies in 
the carbohydrate series, we examined the action of anhydrous hydrogen fluoride in 
dioxan on methyl 2,3-anhydro-4-0-benzyl-p-L-ribopyranoside’. While this work was 
in progress Cohen, Levy, and Bergmann’ reported the use of potassium hydrogen 
fluoride (KHF,)in ethane-r,wliol for the scission of benzyl 2,3-anhydro-/?-D-ribopy- 
ranoside to give benzyl 3-deoxy-@uoro-/?-D-xylopyranoside which, on catalytic 
hydrogenation, gave 3-deoxy-3-fluoro-D-xylose. We have now examined the action of 
potassium hydrogen fluoride in ethanediol on methyl 2,3-anhydro-4-0-benzyl-B-D- 
ribopyranoside (l), k&o in the L series) and found that much improved and less 
contaminated yields of the fluorohydrin (2) are obtained by this procedure than those 
obtained by the action of hydrogen fluoride in dioxan on compound (1). The structure 
of compound (2) was established by catalytic hydrogenation (palladium on charcoal) 
which removed the benzy1 group to give the glycoside (3) as a crystalline material which 
did not reduce Fehling’s solution or consume periodate and contained fluorine’. The 
retention of the fluorine under these conditions was expected as a result of previous 
work with 6-deoxy-6fluoro-D-galactoseg. Thin-layer chromatography” (t.1.c.) of com- 
pound (3) gave only one component (I$,, 0.4, ethyl acetate) and paper chromatography 
followed by treatment with periodate and benzidine did not reveal the presence of 
vicinal hydroxyl groups”. The glycoside (3) was further characterised as the di-O- 
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acidwhich isconsistentwith the structure~-O-benzyl-3-deoxy-3-fluoro-a~-~-arabinose. 
Catalytic hydrogenation of the fluorohydrin (8) removed the benzyl group to give 
methyl 3-deoxy-3-fluoro-a-n-arabiiofuranoside (10) which, on acid hydrolysis, 
yielded crystahine 3-deoxy-3-fluoro-/?-n-arabinose (13). The #I configuration was 
assigned to compound (13) on the basis of its mutarotation. 

This method of introducing fhrorine into carbohydrates affords reasonable yields 
of uncontaminated Suorohydrins and is considered to have general applicability. 
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