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AN EFFICIENT SYNTHESIS OF ACETIC ANHYDRIDE-d6 

iieceived on Zeptember 9, 1974. 

During t h e  course  of  some t r i c h o t h e c e n e  b ioproduct ion  

s t u d i e s , '  w e  found it  necessary  t o  have a v a i l a b l e  a supply of 
a c e t i c  anhydride-d6 f o r  p r e p a r a t i o n  of  t h e  corresponding e s t e r s .  

Prev ious ly  t h i s  m a t e r i a l  and o t h e r  1.abeled d e r i v a t i v e s  w e r e  
p repared  by r e a c t i o n  of a c e t y l  ch lor ide-d3  w i t h  anhydrous sodium 
ace ta te -d3 .  
sodium a c e t a t e - d 3  w i t h  para- to luenesul fonyl  c h l o r i d e  a t  220' 

and exchange of undeutera ted  a c e t i c  anhydride w i t h  acet ic  a c i d -  
d1.4 These methods a r e  time-consuming, somewhat expens ive ,  and 
have y i e l d s  which can be  expected t o  be less than  optimum. 

a ~ i d - d ~ ~  wi th  dicyclohexylcarbodiimide i n  methylene c h l o r i d e  
p r o v i d e s  a h i g h  y i e l d  of the anhydride i n  an inexpensive and 

s imple  manner. 

O t h e r  p r e p a r a t i o n s  involve  r e a c t i o n  of anhydrous 
3 

W e  have found t h a t  t r e a t m e n t  of r e a d i l y  a v a i l a b l e  a c e t i c  

Pre l iminary  r e s u l t s  suggested that: t h e  s o l v e n t  was c r i t i c a l  

t o  t h e  s u c c e s s  of  the r e a c t i o n .  Thus i n  e t h e r ,  loss  of a c e t i c  
a c i d  w a s  accompanied by  a n o n v o l a t i l e  r e s i d u e  which cont.ained 
l i t t l e  o r  no anhydride.  Ear l ier  reviews of carbodi imide 

chemis t ry  a l l u d e d  t o  t h e  e f f e c t s  of  s o l v e n t s  and tempera ture  on 

anhydride b u t  d e t a i l s  a r e  l a c k i n g .  The r e p o r t  of 

a c e t i c  anhydr ide  formation u s i n g  carbon t e t r a c h l o r i d e  a s  s o l v e n t  
s u g g e s t s  t h a t  ha logenated  hydrocarbons may g e n e r a l l y  encourage 

anhydr ide  formation a s  opposed t o  formation of t-he N-acylurea. 

ti 

EXPERIMENTAL 
Dicyclohexylcarbodiimide (7.95 g ,  38.5 mmol) was d i s s o l v e d  

4 i n  methylene c h l o r i d e  (15 m l )  and cooled t o  0 " .  A c e t i c  acid-d 

(5.0 g ,  78.0 mmol, 99.5%) i n  methylene c h l o r i d e  (15  ml) was 
added slowly9 and t h e  mixture  s t i r r e d .  
hexylurea  (DCU) appeared w i t h i n  minutes ,  a f t e r  which t h e  mixture  
w a s  a l lowed t o  warm t o  room tempera ture  and s t i r r i n g  was con- 
t i n u e d  f o r  24 hr . l0  

w i t h  methylene c h l o r i d e  (10 m l ) .  The combined f i l t r a t e s  w e r e  
removed b y  d i s t i l l a t i o n  a t  a tmospheric  p r e s s u r e  and t h e  r e s i d u e  

@ 1 9 7 5  by John Wiley & Sons, L t d .  

I n s o l u b l e  N , N '  -dicyclo-  

The mixture  was f i l t e r e d  and t h e  DCU washed 



1:: R.A. Ellison and F.N. Kotsonis 

disi ~ i l e d  under vacuwn'' ( 6 0 " ,  4 mm) t o  y i e l d  p u r e  a c e t i c  

anhjdi  ide-d6 ( 3 . 8 7  g ,  9 2 % ) .  The m a t e r i a l  was c h a r a c t e r i z e d  by 

g l ~ ,  LL- and m a s s  s p e c t r a .  
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Y !  A r e f i n x  condenser was used i n  o r d e r  t o  ensure  no l o s s  of 
v : i l a t i l e s .  With a c o l d e r  b a t h  o r  v e r y  c a r e f u l  a d d i t i o n ,  t h i s  

micjht not be necessary .  

101 In  s p i t e  of t h e ' r a p i d  appearance of  product  a t  0 " .  optimum 

y i d d s  were experi-enced wi th  a prolonged p e r i o d  a t  room 

t rmpera t u r e  . 
11) Substant . ja1 l o s s e s  of  product  occur red  when a t t e m p t s  w e r e  

made t.0 clea1~1.y ~ e m o v e  DCU b y  s u c c e s s i v e  f i l t r a t i o n .  D i r e c t  

d i s t i l l a t i o n  from r e s i d u a l  DCU proved very  s a t i s f a c t o r y .  




