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SYNTHESIS OF ACROLEIN-1-D,-2-D AND -1,2-D2 8 

R e c e i v e d  o n  F e b r u a r y  1 9 ,  1972. 

In connect ion w i t h  some e l e c t r o n i c  a b s o r p t i o n  s p e c t r o s c o p i c  

s t u d i e s  [l], a series o f  d e u t e r i o a c r o l e i n s  were synthes ized .  

Deuterated a c r o l e i n s  have previous ly  been mentioned i n  t h e  

l i t e r a t u r e  [2 ,31 ,  but  no exper imenta l  d e t a i l s  were g iven  f o r  

t h e i r  s y n t h e s e s .  R .  E .  Par tch  [4] d e s c r i b e d  an e l e g a n t  method 

f o r  t h e  s y n t h e s i s  o f  a ldehydes by l e a d  t e t r a a c e t a t e  o x i d a t i o n  of 

a l c o h o l s .  However, t h e  y i e l d s  of  a c r o l e i n  obta ined  by us  from 

t h e  o x i d a t i o n  o f  a l l y 1  a l c o h o l  were never  h i g h e r  t h a n  15%.  

The a l d o l  condensat ion of acetaldehyde and formaldehyde i s  

o f t e n  mentioned i n  t h e  l i t e r a t u r e  as a p r e p a r a t i o n  of a c r o l e i n  

on a commercial s c a l e  [5 ,6 ,7] .  It was found t h a t  t h i s  method, 

under improved exper imenta l  c o n d i t i o n s ,  was s u i t a b l e  for t h e  

s y n t h e s i s  of  t h e  d e u t e r a t e d  a c r o l e i n s  r e q u i r e d  f o r  e l e c t r o n i c  

a b s o r p t i o n  s p e c t r o s c o p i c  s t u d i e s .  

Experimental  

Acrolein-1-D 

An aqueous s o l u t i o n  of  formaldehyde was prepared  by 

c r a c k i n g  a t  60°-80° a mixture  of  paraformaldehyde (15 g )  and 

phosphorus pentoxide (20 g) a t  20 mm p r e s s u r e  [ 8 1  and by 

c o l l e c t i n g  t h e  gaseous formaldehyde In 1 7  ml o f  water .  This  
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s o l u t i o n  and f r e s h l y  d i s t i l l e d  acetaldehyde-1-D (1.1 g )  were 

mixed and added dropwise from a s e p a r a t o r y  f u n n e l  o v e r  a 

p e r i o d  o f  3 h r  t o  a v e r t i c a l  Pyrex t u b e  (24 i n c h e s  l o n g ,  2 

i n c h e s  i n  d i a m e t e r ) ,  packed w i t h  10% l i t h i u m  c a r b o n a t e  on 

s i l i c a  g e l  (28-100 mesh) which was s e p a r a t e d  i n t o  t h r e e  

s e c t i o n s  by g l a s s  wool. About one i n c h  of g l a s s  beads was 

p l a c e d  on t o p  of  t h e  c a t a l y s t  about  t h r e e  i n c h e s  from t h e  t o p  

o f  t h e  t u b e .  The t u b e  was uniformly hea ted  a t  270' by means of 

a t h r e e - s e c t i o n  f u r n a c e .  The r e a c t i o n  p r o d u c t s  were c o l l e c t e d  

i n  a t r a p  coo led  t o  -78' a t t a c h e d  d i r e c t l y  t o  t h e  bot tom of t h e  

r e a c t i o n  t u b e .  The a p p a r a t u s  was swept o u t  w i t h  n i t r o g e n  

d u r i n g  a d d i t i o n  of  t h e  aqueous s o l u t i o n  and f o r  1 h r  t h e r e a f t e r .  

The r e a c t i o n  p r o d u c t s  were d i s t i l l e d  a t  room t empera tu re  on a 

racuum l i n e  i n t o  a S tock  t r a p  coo led  I n  l i q u i d  N2 u n t i l  about  

j m l  of l i q u i d  had d i s t i l l e d  o v e r .  T h i s  d i s t i l l a t e  was 

r e d i s t i l l e d  s u c c e s s i v e l y  a t  0' and -30° under  reduced p r e s s u r e  

I n t o  t r a p s  c o n t a i n i n g  q u i n o l  a s  a s t a b i l i z e r .  

The a c r o l e l n  o b t a i n e d  was ove r  97% pure  (by N.M.R.  and 

mass -ana lys i s )  and t h e  y i e l d  was 0 . 7 3  g ( 5 2 % ) .  

Acrolein-2-D 

The above p rocedure  was r e p e a t e d  w i t h  a s o l u t i o n  of 

formaldehyde i n  D 2 0  and f r e s h l y  d i s t i l l e d  ace t a ldehyde  on a 

c a t a l y s t  which had been t r e a t e d  w i t h  t h r e e  p o r t i o n s  o f  15 m l  o f  

D 2 0 ,  t w i c e  a t  room tempera tu re  and once a t  270". The 

exchange o f  t h e  p r o t o n s  on t h e  a-carbon of  t h e  a c e t a l d e h y d e  

was ve ry  much f a s t e r  t h a n  i t s  condensa t ion  w i t h  formaldehyde 

and ,  t h e r e f o r e ,  t h e  a c r o l e i n  o b t a l n e d  was 9 5 . 4 %  monodeuterated 

on t h e  a - p o s i t i o n .  
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Acrolein-1 ,2-D7 

T h i s  compound was prepared  a s  d e s c r i b e d  above from a 

s o l u t i o n  of formaldehyde i n  D20 and acetaldehyde-1-D. The acro-  

l e i n  obta ined  was 95.5% D2 and 4.3% D. 
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