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ORGANIC PREPARATIONS AND PROCEDURES 2(3) , 223-224 (1970) 

5 -ETHYL-5 - (1 -METHYL-3 -CARBOXYPROPYL) -BARBITURIC ACID' 
F. I. Carroll and Abraham Philip 

Chemistry and Life Sciences Laboratory 
Research Triangle Institute 

Research Triangle Park, N. C. 27709 

H 

I I1 

5-Ethyl-5-(l-methyl-3-carboxypropyl)-barbituric acid (II), an impor- 

tant metabolite of 5-ethyl-5-(2'-pentyl)-barbituric acid, (pentobarbital) 

has been prepared in 3% yield by the ozonization of 5-ethyl-5-(l-methyl-4- 

penteny1)-barbituric acid (I). The use of ruthenium tetroxide in place 

of ozone increases the yield to 81% and greatly facilitates the work-up 

procedure. This procedure is another example where ruthenium tetroxide is 

superior to ozone for the cleavage of a carbon-carbon double bond to the 

3 corresponding carboxylic acid derivative. 

EXPERIMENTAL 

A solution of ruthenium tetroxide was prepared by adding 1.0 g (4.68 

mmoles) of sodium metaperiodate in 20 ml of water to a suspension of 0.30 

g (1.26 mmoles) of ruthenium dioxide4 in 50 ml of acetone (distilled from 

potassium permanganate) and 50 ml of water. The ruthenium dioxide reacted 

to give a yellow solution and a white precipitate formed. To this mixture 
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was added dropwise a s o l u t i o n  of  2.5 g (10.6 mmole) of 5-e thyl -5- ( l -methyl -  

h - p e n t e n y l ) - b a r b i t u r i c  a c i d 2  i n  5 0  m l  of ace tone .  

tu rned  dark  a s  t h e  o l e f i n  was added. A sodium p e r i o d a t e  s o l u t i o n  prepared 

by d i s s o l v i n g  10 g (46 .8  mmoles) of sodium metaperiodate  i n  100 m l  of  

water  and adding an equal  volume of acetone i s  used t o  r e g e n e r a t e  t h e  

ruthenium t e t r o x i d e .  A s  t h e  mixture  t u r n s  from yel low (RuO ) t o  b l a c k  

(RuO ) dur ing  t h e  a d d i t i o n  of t h e  o l e f i n  and dur ing  t h e  r e a c t i o n  t ime,  

p o r t i o n s  of t h e  p e r i o d a t e  s o l u t i o n  a r e  in t roduced .  A f t e r  2 h r  t h e  reac-  

t i o n  was te rmina ted  by t h e  a d d i t i o n  of 60 m l  of i sopropanol .  The mixture  

The r e a c t i o n  mixture  

4 

2 

w a s  f i l t e r e d  through a s h o r t  Ce l i t e  column and t h e  p r e c i p i t a t e  washed w e l l  

w i t h  ace tone .  The f i l t r a t e  was concent ra ted  t o  approximately 100 m l  and 

e x t r a c t e d  w i t h  4 x 100 m l  p o r t i o n s  of e t h e r .  The e t h e r e a l  e x t r a c t  was 

d r i e d  (sodium s u l f a t e )  and concent ra ted  on a r o t a r y  e v a p o r a t o r .  The 

r e s u l t i n g  s o l i d  was d r i e d  under h igh  vacuum and r e c r y s t a l l i z e d  from a mix- 

t u r e  of e t h y l  a c e t a t e  and hexane t o  g ive  2.2 g (81%) of  11, mp 194-196'. 

The a n a l y t i c a l  sample prepared by r e c r y s t a l l i z a t i o n  from t h e  same s o l v e n t  

had mp 194-196", l it .* mp 192-194". The i r ,  nmr and uv s p e c t r a  were i n  

agreement w i t h  the  expected s t r u c t u r e .  

Anal. Calcd. f o r  CllH1605N2: C ,  51.55;  H ,  6 .29;  N ,  10.90. Found: 

C ,  51.45; H ,  6 .21;  N ,  10.82. 
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