
AN IMPROVED SYPlTHESIS OF RADIOLABELED ACETYLACETONE, 

R e c e i v e d  on April 1 9 .  1 9 7 2 .  

When rad io labe led  acetylacetone i s  prepared by ace ty l a t ion  
of acetone-2-14C by t h e  conventional method', only 16% of t h e  
r a d i o a c t i v i t y  i s  present  i n  t h e  f i n a l  product. Since the  chemi- 
c a l  y i e l d s  are >go$, a l a r g e  po r t ion  of t h e  acetylacetone i s  
formed by self-condensation of t h e  a c e t i c  anhydride2. 

of r ing-labeled Zectran *, another rou te  f o r  t h e  prepara t ion  
of rad io labe led  acetylacetone was sought. The "inverse addi -  

t i on"  ( add i t ion  of t h e  anhydride and ketone t o  t h e  BF3 complex) 
and "fast sa tu ra t ion"  ( r a p i d  s a t u r a t i o n  of so lvent  w i t h  BFs), 
procedures3 have been shown t o  improve t h e  y i e l d s  of p-diketones. 
However, t h e  prepara t ion  of acetylacetone by t h i s  method has 
not  been reported.  

Preliminary experiments i nd ica t ed  tha t  t h e  mgkimum chemi- 
c a l  and radiochemical y i e l d s  a r e  obtained us ing  \the above "in- 
verse addi t ion"  procedure wi th  a r a t i o  of two moles of a c e t i c  
anhydride t o  one mole of acetone. A chemical y i e l d  of 79.01% 
and a radiochemical y i e l d  of 75.67% were thhs  obtained. 

Since a high s p e c i f i c  a c t i v i t y  was required f o r  prepara t ion  

MPERIMENTAL 

Ethyl  a c e t a t e  ( 5  m l )  was placed i n  a 5 O - d  round-bottom 
flask equipped wi th  magnetic s t i r r i n g  bar and i n l e t  and out- 
l e t  tubes. The i n l e t  tube extended t o  within 1 cm of t h e  
e t h y l  ace t a t e ,  and a drying tube containing D r i e r i t e  was a t -  
tached t o  t h e  e x i t  tube. The flask and i t s  contents were 

*Zectran@ i n s e c t i c i d e  ( containing 4 -dimethylamino-3,5- 
xylyl-1-methylcarbamate as the  a c t i v e  ingredien t )  i s  
a broad spectrum i n s e c t i c i d e  produced by The Dow Chemi- 
c a l  Company. 
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cooled t o  -lO°C w i t h  an  aqueous sal t  bath.  While t h e  conten ts  
of t h e  flask were stirred, anhydrous BF3 was passed i n t o  t h e  
f lask  r a p i d l y  f o r  about 15 minutes, a white s o l i d  forming a t  
tha t  t i m e .  The f lask was quickly a t t ached  t o  a vacuum mani- 
fo ld ,  and 1.883 m l  (2.037 mg, 19.97 mmoles) of reagent grade 
a c e t i c  anhydride and then  acetone-2-14C (580 mg, 9.986 mmoles; 
100 m C i )  (New England Nuclear Corporation, Boston, Mass.) were 
vacuum t r a n s f e r r e d  i n t o  t h e  f l a s k .  The f l a s k  and i t s  conten ts  
were allowed t o  warm t o  O"C, and t h e  so lu t ion  was s t i r r e d  f o r  
3-4 minutes. Af te r  s tanding  overnight a t  room temperature,  
t h e  r e s u l t i n g  l i g h t  yellow so lu t ion  was poured i n t o  a 500 m l  
f l ask  conta in ing  a so lu t ion  of potassium a c e t a t e  (10.0 g KOAc 
i n  50 m l  h0). Severa l  water r i n s i n g s  from t h e  r eac t ion  f l a s k  
were added. The r e s u l t i n g  s t i r r e d  mixture was warmed gradual ly  
t o  50°C, and then  steam d i s t i l l e d .  To t h e  r ece ive r  containing 
60-75 m l  of t h e  steam d i s t i l l a t e ,  a hot copper a c e t a t e  so lu t ion  
( 4 . 0  g Cu(0Ac)~  i n  50 m l  G O )  was added. The blue copper c h e l a t e  
p r e c i p i t a t e  began t o  form almost immediately. The so lu t ion  was 
cooled w i t h  s t i r r i n g  i n  an  i c e  bath f o r  t h r e e  hours. 

a f t e r  s t i r r i n g  f o r  one hour, t h e  two l a y e r s  were separated.  
Addi t iona l  e x t r a c t i o n s  G i t h  40, 25, and 15 m l  of chloroform 
were performed. 
removed i n  vacuo. Af t e r  drying i n  a vacuum des i cca to r  over- 
n igh t ,  t he  che la t e  weighed 1.0336 g (79.01% y i e l d ) .  

Chloroform ( 4 0  m l )  was added t o  t h e  aqueous mixture and, 

The ex t r ac t ions  were combined and t h e  so lvent  

?or t h e  rad iometr ic  ana lys i s ,  a sample of t h e  c h e l a t e  
was d isso lved  i n  chloroform and d i l u t e d  w i t h  e thanol .  Using 
an a l coho l  s c i n t i l l a t o r  so lu t ion  prepared from Liqui f luor  1X 
reasent  and w i t h  i n t e r n a l  standards,  samples were counted wi th  
a Packard Tr icarb  l i q u i d  s c i n t i l l a t i o n  spectrometer Model 3324.  
The radiochemical ana lys i s  showed t h e  presence of a t o t a l  of 
75.67 m C i  (75.6'7% y i e l d ) .  

copper che la t e  w i t h  70 m l  of 20% s u l f u r i c  ac id  and 150 m l  
s t l iy l  e the r .  After s t i r r i n g  magnetically f o r  3 hours, t he  
a c i d i c  aqueous mixture was continuously ex t r ac t ed  w i t h  e t h e r  
for 2 1  hours. The e t h e r  w a s  removed from t h e  e x t r a c t  by d i s -  

The l abe led  ace ty lace tone  was i s o l a t e d  by t r e a t i n g  t h e  
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tillation. 
anhydrous calcium sulfate on a vacuum line. 
(7.329 moles, 73.29% yield) of acetylacetone-2-l'C was re- 
cover ed. 

The isolated acetylacetone was transferred through 
A total of 0.7346 g 
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aadiochemistry Research Laboratory, The Dow Chemical Cam- 
pany, Midland, Michigan. 
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