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Abstract. 1-(2-0xo-2 ,5-d ihydro-5-f l l ry l ) -5- f luorourac i l  derivatlv- 

es have been synthesized and shown to be active in the P-388 

mouse leukemia test system. 

AS a part of a programme directed to the development of antineoplastic agents we 

have been interested in preparing "on-ylycosidic derivatives of 5-fluorouracil, 

which could either act as inhibitors of thymldylate synthetase or as pro-drugs 

that would be capable of releasing 5-fluorouracil at the target cell. In this con- 

nection the preparation of the 5-fluorouracil substituted butyrolactone 1 has been 

reported earlLer2 from thls laboratory (Scheme I). The promising medical propert- 

ies of Ftorafur 23'4'5 (1-tetrahydrofuran-2'-yl-5-fluarauracil, FT-207) stimulated 

US to undertake the preparation of 5-fluorouracil derivatives in which furanyl and 

6 
pyranyl moieties were attached via N-3 of the pyrimidinyl system . In this comuni- 
Cation we report the synthesis and preliminary biological properties of the 5-fluo- 

rouracil non-glycosidic nucleoside analogues 2 and fi. It should be mentioned 
that the corresponding uracll analogues & and have been described in the lite- 

rature'. The latter were synthesized by the reaction of 2.4-dimethoxypyrimidine 

with 5-bromo-Z(5H)-furanone 9 ,  which compound was obtained from furfural, in two 

steps. The first step comprises of the photoxidation of an ethanolic solution of 

furfural in the presence of eosin as a sensitizer. The product of this reaction 

has been reported to be variable?'dg have observed that the course of the reduct- 

ion is critically dependent upon the temperature at w h ~ c h  it is carried out. If the 

irradiation is carried out without cooling the reaction flask, the solution starts 

to reflux, due to the heat of the light-source. After 45 h under these conditions, 

the aldehyde carbonyl absorption disappears (IRl and from the reaction-mixture 5- 

ethoxy-2(5H)-furanone 2 can be isolated in 50% yield. (6.p. 103'/15 mm) (Scheme 111. 

This was also observed by Schenk et a~.~-l@. If, however, the rfactlon mixture is 

cooled with water or ice, during the irradiation, a considerably slower reaction 
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t a k e s  p lace  and 5-hydroxy-2(5H)-furanone 5 1s produced i n  60% y i e l d  (m.p. 5 8 - 6 0 ' ~ ) .  

The r a t e  of t h e  r e a c t l o n  of f u r f u r a l  can be monitored v i a  t h e  d isappearance  of t h e  

UV-maximum (o f  f u r f u r a l )  a t  276 nm. The aforementioned obse rva t ions  can be expla in-  

ed  on t h e  b a s i s  of t h e  r e a c t i o n  mechanism o u t l i n e d  i n  Scheme 11. Reaction of fur-  

f u r a l  w i th  s i n g l e t  oxygen - genera ted  under t h e  in f luence  of t h e  s e n s i t i z e r  - forms, 

i n i t i a l l y ,  t h e  corresponding ozonide.  Nucleophi l ic  a t t a c k  on t h e  carbonyl  group by 

o molecule of e t h a n o l  would subsequent ly  produce e t h y l  formate and t h e  hydroxy com- 

pound 5 i n  a  concomitant p rocess .  A t  e l e v a t e d  temperatures 5 would be expected t o  

be converted i n t o  t h e  ethoxy d e r i v a t i v e  2 v i a  t h e  tautomeric  fo rmylac ry l i c  a c i d .  

I n  a s e p a r a t e  r e a c t i o n  we have shown t h a t  indeed,  when hydroxy l a c t o n e  5 i s  re f lux -  

ed  i n  e thano l  1 i s  produced i n  good y i e l d .  5 Could be convenient ly  conver ted  i n t o  

t h e  corresponding bromide 9 ,  i n  50% y i e l d ,  us ing catecholphosphorustribromide 8 i n  

r e f l u x i n g  methylene c h l o r i d e 7 .  Reaction of 9 wi th  2,4-dimethoxy-5-f l u o r o p y r i m i d i n ~  1  

( 4  days,  r e f l u x i n g  methanol) y i e lded  3&, which was conver ted  i n t o  t h e  furanone-sub- 

s t i t u t e d  5 - f luo rourac i l  (m.p. 2 1 8 - 2 2 3 ° ~ ) ,  by t r ea tmen t  wi th  H C 1  i n  me thano lha -  

t e r .  When bromide 9 was allowed t o  r e a c t  wi th  2,4-bis-(trimethylsily1)-5-fluoroura- 

c i13 ,  i n  t h e  presence of snc14", t h e  nucleos ide  a n a l o g u e b w a s  farmed rn  one prac- 

t i c a l  s t e p .  Both compounds e x h i b i t e d  cons ide rab le  a c t i v i t y  (Table 1 )  i n  t h e  P-388 

mouse leukemia t e s t  system on female CDF, mice. 

TABLE 1 
A c t i v i t y  of 5 - f l u o r o u r a c i l  d e r i v a t i v e s  2 and i n  P-388 mouse leukemia. 
P-388 l o 6  cells/mouse i . p .  
Treatment i . p .  d - ~ ~ -  . 

4b 
NSC no7315845 80 -3.0 9.0 91 

6  0  -2.0 19.3  196 

4  0  -1.5 17.4 177 

5-FU 40 -3.5 9 .3  9  4 

2 0  +0.6 18.8 191 

10 +0.3  15.3  156 

c o n t r o l s  +2.9 9.8 

a ~ . ~ . ~ .  = body weight change on day 5 .  

b ~ e d . ~ . ~ .  = median s u r v i v a l  time o f  6 t r e a t e d  mice d iv ided  by t h a t  of t h e  con t ro l  

group expressed as a percentage .  

Inspec t ion  of Table 1  i n d i c a t e s  t h a t  both 2 and 9 have b i o l o g i c a l  a c t i v i t i e s  

(T/C % va lues )  comparable t o  t h a t  of q - f luo rourac i l .  Fu r the r  t e s t s ,  p a r t i c u l a r l y  

on s o l i d  tumours and s t u d i e s  aimed a t  e l u c i d a t i n g  t h e  mode o f  a c t i o n  of  t h e s e  non- 



glycosidic nucleoside analogues are currently in progress. 
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