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Abstract: 2’-Deoxy-2’-fluoro-ribavirin has been efficiently synthesised from 2’-deoxy-
2’-fluorouridine using nucleoside transferase as the key step, and evaluated for its
antiviral properties in cell culture. An efficient synthesis of 3,5-di-O-p-chlorobenzoyl-
2-deoxy-2-fluoro-p-D-ribofuranose is also described. Copyright © 1996 Elsevier Science Ltd

Influenza virus infections cause considerable mortality and morbidity’. Frequent
epidemic and occasional worldwide pandemics have posed major health problems for
decades. Currently, the only useful prophylactic and therapeutic treatments are Amantidine
and Rimantadine. However, these are limited to influenza virus A infectionsm, and give rise
to the rapid emergence of infectious resistant strains’ The broad spectrum antiviral agent
ribavirin has been evaluated clinically against influenza A, though the results were not
encouragings’6. Recently, the anti-influenza activities of 2’-deoxy-2’-fluoropurine
nucleosides were reported7. Most notable was the activity of 2’-deoxy-2’-fluoroguanosine
(2), effective in vitro, and in vivo in the mouse model of influenza®.

As the o-fluoro atom in 2-deoxy-2-fluoro-B-D-ribofuranose confers a ribose-like
conformation on the pentofuranose9, and ribavirin structurally resembles guanosine by
X-ray analysisw, the synthesis and antiviral properties of 1-(2-deoxy-2-fluoro-B-D-ribo-
furanosyl)-1,2,4-triazole-3-carboxamide (2’-deoxy-2’-fluoro-ribavirin, 1) were of major
interest. Herein we report the synthesis and antiviral activity of 1.

2 was prepared from 2’-deoxy-2’-fluorouridine (3)'' using the combined thymidine
phosphorylase (TPase)/purine nucleoside phosphorylase (PNPase) system7. The role of
TPase is to produce the 1-o-phosphate of 2-deoxy-2-fluoro-B-D-ribofuranose (4). PNPase
then transfers guanine to 4. As 1,2,4-triazole-3-carboxamidelz was not a substrate for

PNPase, alternative approaches were sought (scheme 1).
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Thus, 2-deoxy-2-fluoro-B-D-ribofuranose was prepared enzymatically from 3 using a
TPase-alkaline phosphatase enzyme system. This provided a crude mixture of 2-
fluorosugars, which were per-acylated to give 2-deoxy-2-fluoro-1,3,5-tri-O-p-
chlorobenzoyl-a.-D-ribofuranose (5) in 55% yield after column chromatography”, along
with 5% of 2-deoxy-2-fluoro-1,3,5-tri-O-p-chlorobenzoyl-at-D-ribopyranose (6). This
synthesis of 2-deoxy-2-fluororibose in 4 steps from uridine compares favourably with the
multistep procedures reported recently“. Unfortunately, using either 5 or the relatively
stable glycofuranosyl bromide (7), very poor yields of nucleoside mixtures were obtained
on condensation with methyl l-TMS-l,2,4-triazole-3-czu‘boxyla’tceIs under a variety of
standard conditions (TMSOTT or SnCl, in MeCN and CH,Cl,). In the most successful
procedure (bromide 7/SnCl,/MeCN/24 hrs), it was possible to isolate the major nucleoside
product (8)'¢ after deprotection (NH;/MeOH) and HPLC purification (10% overall yield
from 7). It was not possible to assign the stereochemistry using 'H NOE difference
spectroscopy. The a configuration was assigned on the basis of coupling constants
(J y1~.F=0 Hz, J yy>.4p=9Hz) and confirmed on comparison with the B-anomer. The
regiochemistry was assigned on the basis of the chemical shifts of the HS proton (9.1ppm)
and the C5 carbon (144ppm) which compare well with literature values for attachment at
N1"7. Recent biochemical studies with nucleoside 2’-deoxyribosyltransferase (EC 2.4.2.6.
transferase) showed this enzyme to have broad substrate specificity '8 which has been
exploited for nucleoside analog synthesis 9 1,2,4-triazole-3-carboxamide and 3 were found
to be substrates for transferase, thus providing an efficient, stereospecific synthesis of the
target molecule (1), (scheme 2). Purification of 1 from the crude reaction mixture was
difficult due to its polar nature, even by HPLC. Following acetylation of the crude mixture,

purification as the di-acetate (9) was straightforward by column chromatography.



2'-Deoxy-2'-fluoro-ribavirin

Exposure of 9 to NHy/MeOH provided 1%° as the pure B-anomer in 25% overall yield.

Coupling constants are typical for a 2’-deoxy-2’-fluoro--D-ribonucleoside (J 11;.p= 15Hz,

7
I Hr-n2 =2Hz)'.
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Neither 1 nor 8 were active against influenza A and B viruses up to 100pM in MDCK cells.
They also had no antiviral activity against HCMV, HSV-2, VZV, and HIV-1, and are

presumably not substrates for viral or mammalian kinases.
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Reagents : a) i) 2 mmol scale, 75 units transferase/m!, pH6 citrate buffer, 50°C, 14 days
ii) AcoO / pyridine.  b) NH3 / MeOH
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