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Syntheses of 6-Fluoropurine and 6-Fluoropurine-9-~-D-ribofuranoside 
By J. KXBURIS and J. H. LISTER* 

(Chester Beatty Reseawh Institute, Institute of Cancer Research, London SW3) 

ALTHOUGH various fluoropurinesl and the related nucleoside2 
derivatix-es have been prepared as potential antitumour 
agents, previous attempts to synthesise either 6-fluoropurine 
(I;  R = H) or the nucleoside form (I;  R = ,8-D-ribofura- 
nosyl) have not been su~cessful.~ Both derivatives have 
now been obtained by a route, found to be effective in form- 
ing fl~oropyrimidines,~ involving nucleophilic displacement 
of a trimethylammonium group by fluoride ion. Tri- 
methylpurin-6-ylammonium chloride (11; R = H) and 
potassium hydrogen fluoride in EtOH-5O/b H20 (GO", 3 hr.) 
gave, OE extraction [hot ethyl acetate-ethanol (9 : l ) ]  and 
chromatography (silica gel), colourless 6-fluoropurine 
[27%, m.p. 125-126", pK, < 1.5 and 6-12, A(%%') 
251 nrn ( E  6580), 260 (7430)l.t The nucleoside 
analogue (I ; R = /Q-D-ribofuranosyl) was obtained similarly 
from the trimethylpurin-6-yl derivative (I;  R = P-D- 
ribofuranosyl), but, potassium fluoride in butanol was used 
(5 hr., 4.5'). 6-Fluoro-9-,8-~-ribofuranosylpurine (26%) was 
obtained as colourless prisms [m.p. 140-141", pKa < 1.5 
and 12-05, A(%:) 248 nm. (6610), 254 (13,400), 
[ a ] ~  -39'jT. 

Attempts to improve the yields by carrying out the 
fluorination at  a higher temperature (> 70") led to Martius- 
Hofmann rearrangement of the quaternary purine, giving a 
6-dimethy laminopurine. 

6-Fluoropurine is unchanged in 1N-NaOH after 20 hr. In 
aqueous solution no hydrolysis was detected after 18 hr. at  
room temperature but hypoxanthine is formed after 7 hr. 
a t  50" or 1 hr. a t  100". The least stability is shown in acid 
solution ; total conversion into hypoxanthine results in 
0.5x-HC1 after 0.5 hr. a t  25". The different degree of 
reactivity of the fluorine atom in the two derivatives is 
illustrated by their conversion into the respective 6-amino- 
purines in methanolic ammonia, the nucleoside giving 
adenosine after 48 hr. a t  0" whereas only a partial conversion 
into adenine occurs a t  room temperature after 5 hr. 
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t The structures were confirmed by analysis and n.m.r. and i.r. spectra. 
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