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A Direct Synthesis of 5 -Fluorocytosine and Its Nucleosides Using Trifluoromethyl 
Hypo fluorite 

By MORRIS J. ROBINS* and S. R. NAIK 
(Department of Chemistry, The Univevsity of A lberta, Edmo.izton 7 ,  Canada) 

Summcavy Reaction of the cytosine ring system with 
trifluoromethyl hypofluorite followed by decomposition 
of the resulting adduct gives the first direct synthesis of 
Bfluorocytosine and selected 5-fluorocytosine nucleosides 
in good yields. 

PREVIOUS methods1 for preparation of 5-fluorocytosines and 
their nucleosides depended on de novu construction of the 
5-fluoropyrimidine ring beginning ultimatelylosb with the 

highly toxic ethyl fluoroacetate. The resulting 5-fluoroura- 
cil was then transformed via thiation-amination 1 V ~ f ~ k  or 
chlorination-amination l b ~ g y k  into the corresponding 5- 
fluorocytosine. In the case of nucleosides, a carbohydrate- 
base coupling lC*e,f*i was required before transformation 
to the 5-fluorocytosine nucleoside. 

We have found a direct routea applicable to uracil bases 
and acylated nucleosides and now report the direct fluorina- 
tion of cytosine (la), cytidine (lb) and tetra-acetylarabin- 
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osylcytosine (3) by means of trifluoromethyl 
as fluorinating agent. 

hypofluoriteS 

b i  RZHOCHz 

W 

To a vigorously stirred solution of cytosine (la) in 
methanol at  -78" was added a solution of trifluoromethyl 

hypofluorite in trichlorofluoromethane. After ca. 5 min 
the mixture was worked-up and the resulting solid was 
dissolved in methanol and treated with 10% triethylamine 
in 50% aqueous methanol. 5-F1uorocytosine1*~ (2a) was 
obtained in 85% yield, m.p. 300-302" (decomp.). 

Analogous treatment of cytidine (1 b) and decomposition 
of the adduct with ethanolic hydrogen chloride gave 
5-fluorocytidineld (2b) (55%) isolated as the hydrochloride, 
m.p. 174-176' (deconip.). 

A similar reaction between trifluoromethyl hypofluorite 
and 4-acetamido-l-( 2,3,5-tri-O-acety1-/3-~-arabinofurano- 
sy1)-2-pyrimidinone4 (3) in chloroform followed by decom- 
position by triethylamine of the adduct with concomitant 
deblocking gave l-~-~-arabinofuranosy~-5-fluoroc~osi ne1"Si 
(4) (83%), as the hydrochloride, m.p. 178-180'. 

Thus a ready direct route to 5-fluorocytosine (2a) and 
5-fluorocytidine (2b) as well as the currently interesting 
antineoplastic and antiviral agent 5-fluorocytosine arabino- 
sidelhv5 (4) is now available. The application of this pro- 
cedure to other base and nucleoside systems is in progress. 

We thank the National Cancer Institute of Canada for 
support. 
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f Correct analyses were obtained for all new compounds. 
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