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NOTES 

THE SYNTHESIS O F  14C-ACETOIN AND HOMOACETOIN 
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INTRODUCTION 

Aceto in  and homoacetoin a re  v o l a t i l e  compounds found i n  bread, 

b u t t e r  and wine and are b e l i e v e d  t o  be p a r t i a l l y  respons ib le  f o r  t h e  

c h a r a c t e r i s t i c  aroma and f l a v o r  found du r ing  baking, f r y i n g  and wine 

evaporation.’  The f a t e  o f  these compounds i n  t h e  body i s  n o t  w e l l  

known.* By use o f  a mod i f i ed  Gr ignard3y4 reac t i on ,  i t  has been 

p o s s i b l e  t o  syn thes i ze  s p e c i f i c a l l y  l abe led  14C-acetoin and homoacetoin. 

The r e a c t i o n  cons is ted  o f  t h e  condensation o f  l a c t o n i t r i l e  w i t h  

14C methyl-magnesium bromide o r  w i t h  ethyl-magnesium b r ~ m i d e . ~  
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DISCUSSION 

S t a r t i n g  w i t h  l a c t o n i t r i l e .  t h e  m a t e r i a l  was reac ted  w i t h  

Gr ignard reagent  con ta in ing  t h e  r e q u i r e d  carbon ske le ton  (methy l -  

magnesium h a l i d e  f o r  a c e t o i n  and ethyl-magnesium h a l i d e  f o r  homoacetoin) 

F i r s t ,  one e q u i v a l e n t  o f  t h e  unlabeled Gr ignard reagent  was added 

( s o  as t o  take  care o f  t he  r e a c t i v e  OH group o f  t he  l a c t o n i t r i l e ) .  

Then another  e q u i v a l e n t  o f  Gr ignard reagent  was added. 

equ iva len t  con ta ined  the 14C l a b e l e d  m a t e r i a l .  
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EXPERIMENTAL 

J. L. R a b i n d t z  

To 4.26 gm o f  l a c t o n i t r i l e  (0.06 mole) i n  a 3-necked f l a s k  

equipped w i t h  a l a r g e  Herschberg s t i r r e r ,  r e f l u x  condenser, and 

dropping funnel  was added 0.065 mole o f  non- labeled methylmagnesium 

i o d i d e  d i sso l ved  i n  25 m l  o f  e t h e r .  

u n t i l  e v o l u t i o n  o f  methane ceased, a t  whlch t ime  a s i m i l a r  amount o f  

14C-labeled methylmagnesium i o d i d e  i n  e t h e r  was added s l o w l y  (15 mCi/mM). 

When t h e  a d d i t i o n  was complete, the double magnesium s a l t  separated 

o u t  as a gray p r e c i p i t a t e .  

cont inued f o r  1-2 hours. The r e a c t i o n  m i x t u r e  was c h i l l e d  and 

decomposed w i t h  a minimal q u a n t i t y  o f  s a t u r a t e d  aqueous sodium c h l o r i d e ,  

f o l l owed  by dropwise a d d i t i o n  o f  concentrated HC1 t o  pH 2. 

l a y e r  was removed ( w i t h o u t  shak ing)  and the  aqueous l a y e r  con t inuous ly  

e x t r a c t e d  w i t h  e t h e r  under N2. The combined e t h e r  e x t r a c t s  were d r i e d  

ove r  anhydrous MgS04 and some anhydrous NazC03. 

evaporated under Nz and the  remain ing o i l  (again under N2) f r a c t i o n a l l y  

d i s t i l l e d .  

The m i x t u r e  was s t i r r e d  v igo rous l y  

Vigorous s t i r r i n g  and g e n t l e  warming were 

The e t h e r  

The e t h e r  was 

Wi th t h e  m ic ro  d i s t i l l a t i o n  equipment employed and 

v igorous sweeping w i t h  N2, t h e  major  p o r t i o n  o f  t h e  m a t e r i a l  was found 

t o  d i s t i l  a t  140-141" ( f rom l i t e r a t u r e ,  b.p. 140-144'). 

r e d i s t i l l e d  a u t h e n t i c  a c e t o i n  showed t h e  same b o i l i n g  p o i n t  range upon 

d i s t i l l a t i o n  under t h e  same cond i t i ons .  

recovered 14C was 85-95 percent .  

i n  o t h e r  p o s i t i o n s  can s i m i l a r l y  be made f rom l a b e l e d  l a c t o n i t r i l e  

prepared f rom l a b e l e d  acetaldehyde o r  cyanide. 

1%-ethylmagnesium i o d i d e  was used. 

f o r  methylpropionylcarbinol. 

A sample o f  

The y i e l d  range based on t h e  

I t  i s  obvious t h a t  ace to in  l abe led  

Fo r  homoacetoin6 

Y i e l d  was somewhat l ower  (65-75 percent) ,  
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