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F l u o r o b a r b i t u r i c  a c i d s  a r e  f o r m e d  as  a r e s u l t  of the r e a c t i o n  of 5 - a l k y l ( a r y l ) b a r b i t u r i c  
a c id  s a l t s  wi th  p e r c h l o r y l  f l u o r i d e .  

Whi le  5 - c h l o r o -  and 5 - b r o m o b a r b i t u r i c  a c i d s  a r e  r e a d i l y  f o r m e d  by h a l o g e n a t i o n  of the  c o r r e s p o n d -  
ing b a r b i t u r a t e s  [1], t h e r e  is  not  i n f o r m a t i o n  a v a i l a b l e  r e g a r d i n g  the f l u o r i n a t i o n  of b a r b i t u r i c  a c i d s .  We 
have found tha t  p e r c h l o r y l  f l u o r i d e  r e a d i l y  r e a c t s  wi th  s a l t s  of 5 - m o n o s u b s t i t u t e d  b a r b i t u r i c  a c i d s  (I) to  
give  5 - f l u o r o b a r b i t u r t c  a c i d s  (1I) v i a  the s c h e m e  
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I,II a R'=C2H s, R"=H; b R'=i-CaH 7, R"=H; c R'=n-C4H 9, RO=H; d R'=s-C4Ha, RasH;  

@ R'=i-C5ttI1, R '=H;  f R'=%H v R"=H;  g R'=CH2C6H5, R"=H; h R'=C6Hs, R"=H; 

i R'~n-C4H 9, R"=CH 3 

The n a t u r e  of the g roup ing  in the  5 - p o s i t i o n  does  not  have an a p p r e c i a b l e  e f fec t  on the y i e l d s  of the 
f l u o r o b a r b i t u r a t e s .  The s t a r t i n g  a c i d s  a r e  ob ta ined  f r o m  the s a l t s  of  5 , 5 - d i s u b s t i t u t e d  b a r b i t u r i c  a c i d s .  

The f l u o r o b a r b i t u r i c  a c i d s  a r e  whi te  c r y s t a l l i n e  s u b s t a n c e s  tha t  a r e  only s l i g h t l y  so lub le  in co ld  w a t e r  
and c h l o r o f o r m  and m o d e r a t e l y  so lub le  in a l coho i  and ace tone .  They  r e a d i l y  r e a c t  wi th  s o d i u m  a l k o x i d e s  
to  g ive  w a t e r - s o l u b l e  s a l t s .  

F I u o r o b a r b i t u r a t e s  II a r e  not toxic  to whi te  m i c e  when they a r e  i n j ec t ed  i n t r a p e r i t o n e a l l y  a s  aqueous  
so lu t i ons  of the  s o d i u m  s a l t s ;  t h e i r  LDs0 e x c e e d s  1000 m g / k g .  T h e i r  d e p r e s s i v e  a c t i o n  is  c o n s i d e r a b l y l e s s  
than  that  of a m o b a r b i t a l .  

TABLE I .  5 - F l u o r o b a r b i t u r i c  A c i d s  (II) 

C o m -  

pound  

Ila 
lib 
llc 
IId 
l ie 
IIf 

IIi 

mp, ~C 

202* 
215--~16 
185--187 
177--178 
213--214 
163--164 
224--225 
240--242 
92--9.5 

Empirical 
formula 

C6HTFN203 
CvH9FN2Oa 
CsHItFNeOa 
CsHuFN203 
CgHIaFN203 
CTHTFN2Os 
CuHoFN203 
CloHTFN203 
CgHIaFN203 

Found; 0]0 
l 

F N 

11,0 16,2 
10,0 14,9 
9,7 13,8 
9,4 13,8 
9,4 12,5 

10,2 14,8 
7.8 11,5 
9,2 12,5 
8,5 12,4 

Calc:, % 

F N 

10,9 16,1 
10,1 14,9 
9,4 13,9 
9,4 13,9 
8,8 13,0 

10,2 15,0 
8,1 11,9 
8,5 12,6 
8,8 13,0 

* A c c o r d i n g  to  [2], t h i s  compound  has  m p  204-205~ 

Yield.% 

67 
80 
67 
68 
70 
60 
73 
72 
62 
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EXPERIMENTAL 

The starting 5-monosubstituted barbituric acids were obtained by condensation of urea or methylurea 

with the appropriate monosubstituted malonic esters in butyl alcohol at II0-I15~ in the presence of sodium 
butoxide. The salts (I) were obtained from the 5-monosubstituted barbituric acids by the action of KOH or 

CH3COOK in alcohol. 

5-Butyl-5-fluorobarbituric Acid if[c}. A total of 2 liters (88 mmole) of perchloryl fluoride was passed 
into a suspension of 12.5 g (68 mmole) of salt Ic in I00 ml of methanol with vigorous stirring while main- 
raining the temperature at no higher than 20 ~ After removal of the methanol, the residue was suspended in 
150 ml of water, and the solid material was removed by filtration, washed with water, and dried. Recrys- 
tallization from alcohol gave 7.7 g (67~) of acid IIc. UV spectrum (in methanol). ~'max 210 nm (loga 4.0). 

The remaining 5-fluorobarbituric acids, which are presented in Table I, were similarly obtained. 
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