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SUMMARY 

The synthes is  of l-(tetrahydrofuran-Z-y1)-5-f l uo rourac i l -2~4C 
(Ftorafur-2-14C) has been accomplished by t h e  condensation of 
5 - f l u o r o ~ r a c i l - 2 - ~ ~ C  and 2-chlorotetrahydrofuran using a proce- 
dure developed i n  our laboratory.  
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INTRODUCTION AND DISCUSSION 

Pharmacological s tud ie s  i n  both experimental animals1 3 2  and human cancer 

pa t i en t s3  have indicated t h a t  f t o ra fu r  [A, 1- (tetrahydrofuran-Z-yl)-5-f luoroura- 

c i l ,  F-5W] is less tox ic  than 5-f luorouraci l  (5-FU) w h i l e  r e t a in ing  equal or 

grea ter  antitumor a c t i v i t y .  

aga ins t  the  L-12104,5 murine leukemia. 

f t o ra fu r ,  l i k e  t h a t  of 5-FU, is i n  t h e  treatment of cancer of breas t  and gastro- 

i n t e s t i n a l  t ract6-8 and a c l i n i c a l  phase I study9 has  recent ly  been completed. 

Recent s tud ie s  have shown tha t  f t o ra fu r  is ac t ive  

The p r inc ipa l  c l i n i c a l  appl ica t ion  of 

The pharmacokinetics of f t o ra fu r  have been s tudied during the  pas t  severa l  

years ,  and, i n  general, t h e  r e s u l t s  i nd ica t e  t h a t  f t o ra fu r  a c t s  as a depot form 

of 5-FU.10’” 

site f o r  antitumor a c t i v i t y  s ince  it has been shown1D,12 t h a t  f t o ra fu r  i t s e l f  

possesses M inherent  cytotoxic  a c t i v i t y .  

laboratory by the  l i t e r a t u r e  procedure13 and by another route14 which provides a 

b e t t e r  ove ra l l  y ie ld .  

which is amenable toward l a r g e  scale preparat ions.  

Metabolic conversion of f to ra fu r  t o  5-W appears t o  be a prerequi- 

We have synthesized f to ra fu r  i n  our 

We have also synthesized f to ra fu r  by y e t  another routelS 

We have been involved i n  some 
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pharmacological s tud ies11  which required the  use of ftorafur-2-I4C, and t h i s  

prompted us  t o  synthesize ftorafur-2-14C using 5-FU-2-"T as our s t a r t i n g  mater- 

i a l .  The procedure is described i n  the  following experimental sect ion.  

EXPERIMENTAL16 

5 - F l u o r o ~ r a c i l - 2 - ~ ~ C  (38 mCi/mmol, 1.0 m C i ) 1 7  was d i lu t ed  with 1.0 g of dry  

5-f luorouraci l  (5-FU, 7.69 mmol) and added t o  a four-necked round-bottomed f lask .  

To t h i s  f l a s k  was added 4.6 m l  of hexamethyldisilaeane (HMDS) and one drop of 

t r imethylchlorosi lane a s  ca t a lys t .  

r e f lux  f o r  4 hr  and protected from moisture with a drying tube containing Drier- 

i t e  ( a f t e r  2 hr  t h e  so l id  5-FU had completely dissolved) .  The excess HMDS w a s  

then removed by d i s t i l l a t i o n  i n  vacuo (60'/l t o r r )  leaving 2.10 g of the  s i l y l  

der iva t ive .  A pmr spectrum of the residue (neat)  indicated that complete conver- 

s ion  t o  t h e  m - s i l y l  de r iva t ive  had taken place. 

bottomed flask18 w a s  added a magnetic s t i r r i n g  bar ,  and t h e  f l a s k  was f i t t e d  with 

a gas i n l e t  and o u t l e t  tube, addi t ion  funnel wi th  drying tube, and a low tempera- 

t u r e  thermometer. A slow stream of dry ni t rogen was adjusted t o  flow through the  

assembled apparatus and t h i s  flow was continued throughout t he  react ion.  

equal  volume, o r  s l i g h t  excess of dry methylene ch lor ide  was then added along 

with a small quant i ty  of molecular s ieves .  

t u r e  w a s  cooled t o  -65' with a Dry Ice-acetone bath. 

hydrofuran (co lor less  and freeflowing, 0.90 g, 8.45 m o l ,  10% excess) previously 

mixed wi th  an equal volume of dry,  cold methylene ch lor ide  and s t i r r e d  with 

The reac t ion  mixture was then heated a t  

To t h e  four-necked round- 

An 

With s t i r r i n g ,  t he  in t e rna l  tempera- 

Cold (-78') 2-chlorotetra- 
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molecular s ieves  was added from a dropping funnel a t  such a rate that the  in t e r -  

nal temperature was kept below -65". 

s t i r r e d  a t  room temperature f o r  1 hr o r  u n t i l  t he re  was no t r ace  of 5-fluoroura- 

c i l  (checked by t l c  - S i l i c A R  7GF, chloroform-acetone, 7:3, v/v,  I& 5-FU 0,2, 

% f to ra fu r  0.5). The so lu t ion  was then cooled t o  -70" and poured in to  a pre- 

cooled (-70') so lu t ion  of 30% aqueous anunonia (0.8 ml) and methanol (5 m l ) .  

pH of the  so lu t ion  was kept below 7.5 (by the  addi t ion  of more ammonium hydroxide 

i f  necessary) and the  temperature w a s  kept below -10". 

s t i r r e d  f o r  1 hr a t  room temperature. 

t o  7.5 by the  addi t ion  of small pieces  of Dry Ice ,  followed by evaporation t o  

dryness i n  vacuo. 

extracted with chloroform ( 5 x 5  m l ) .  

dryness under reduced pressure and the  white so l id  was r ec rys t a l l i zed  from 

ethanol  t o  g ive  1.23 g (80%) of chromatographically pure 1 as white needles; 

A f t e r  t h e  addi t ion,  t h e  so lu t ion  was 

- 
- 

The 

The so lu t ion  was then 

The pH of the  so lu t ion  w a s  then adjusted 

The residue was then t r i t u r a t e d  with e ther  (5 ml) and 

The combined ex t r ac t s  were evaporated t o  

mp 169-170'; pmr 6 11.3 (brs ,  1H, NH); 6 7.64 (d, 1H. J 5 , 6 = 8  Hz, H6); 6 6.02 

(m, 1 H ,  Hit); 6 5.64 (d, 1 H ,  J 5 , 6 = 8  €12, H5). 
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