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SYNTHESIS OF PYRUVATE ESTERS BY THE REACTION OF 

SODIUM PYRWATE WITH ORGANIC HALIDES I N  DMSO 

Submit ted b P a t r i c k  J .  Boyle and John F. W. Keana* 
TiiEim? 

Department o f  Chemistry 
U n i v e r s i t y  of  Oregon 
Eugene, Oregon 97403 

The p h o t o l y s i s  o f  pyruvate  es ters  i n  benzene t o  g ive  aldehydes and 

1 
ketones ,  has  r e c e n t l y  been shown by Binkley2 t o  be  a s y n t h e t i c a l l y  u s e f u l  

one. 

r e a c t i o n  of t h e  a l c o h o l  w i t h  t h e  now r e a d i l y  a v a i l a b l e  pyruvyl  c h l o r i d e .  

A convenient  a l t e r n a t i v e  procedure f o r  p r e p a r i n g  pyruvic  a c i d  e s t e r s ,  un- 

l i k e  e a r l i e r  methods, u t i l i z e s  an organic  h a l i d e  as t h e  s t a r t i n g  material 

The pyruvate  e s t e r s  used i n  Binkley’s  s t u d i e s 2  were prepared  by 

3 

r a t h e r  than  t h e  cor responding  a l c o h o l .  Thus, r e a c t i o n  of sodium pyruvate  

w i t h  2-oc ty l  i o d i d e  o r  phenacyl bromide i n  dimethyl  s u l f o x i d e 4  for  3.5 hrs 

at 50° a f f o r d e d  2 - o c t y l  pyruvate  and a-pyruvyloxyacetophenone i n  95% and 

85% y i e l d  r e s p e c t i v e l y .  

EXPERIbENTAL 

Sodium pyruvate  w a s  ob ta ined  from Aldr ich  Co. Dimethyl s u l f o x i d e  
(DMSO) w a s  f r e s h l y  d i s t i l l e d  from CaH2 b e f o r e  use.  
corded i n  C D C 1 3  on a Varian XL-100 spec t rometer  u s i n g  t h e  CHCl3  a b s o r p t i o n  
at 6 7.28 as a s tandard .  Only d i a g n o s t i c  a b s o r p t i o n s  are r e p o r t e d .  E l e -  
mental  a n a l y s i s  was done by D r .  R.  Wielesek a t  t h e  Univers i ty  of  Oregon. 
Low r e s o l u t i o n  mass s p e c t r a  were recorded on a modif ied HP 5930-A s p e c t r o -  
meter. Peak i n t e n s i t i e s  are given i n  parentheses  as a percentage  o f  t h e  
base  peak. 

- n-Octyl pyruvate . -  1-Iodooctane (500 mg, 2 .08 mM) was added t o  a suspension 

of sodium pyruvate  (241  mg, 2.19 mM) i n  6 ml of  DMSO. 

ed f o r  3.5 h r s  a t  SO0, r e s u l t i n g  i n  a yel low s o l u t i o n .  

NMR s p e c t r a  were re- 

The mixture  was heat-  

Addit ion of 10  m l  of 
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benzene caused sodium iodide t o  p r e c i p i t a t e .  The f i l t r a t e  w a s  d i l u t e d  wi th  

10 ml of benzene and washed wi th  water t o  remove the  DMSO. The benzene 

l aye r  w a s  d r i ed  and concentrated,  a f ford ing  395 mg (95%) of c-octyl pyruvate 

(>95% pure by NKB). 

gave a pure specimen as a co lo r l e s s  o i l .  

NMR 6 4.19 ( t ,  2H), 2.38 (s, 3 H ) ;  MS m/g 200 (71 ,  157 (201, 113 (761, 87 

Evaporative d i s t i l l a t i o n  of  a s m a l l  sample (60°/1 mm) 

(631, 73 ( i o o ) ,  43 (96) .  

a-Pyruvy1oxyacetophenone.- Phenacyl bromide (200 mg,  1.00 mM) w a s  added t o  

a suspension of sodium pyruvate (116 mg, 1.05 mM) i n  2 ml of DMSO and t h e  

mixture w a s  s t i r r e d  f o r  30 min. a t  25'. The r e s u l t i n g  yellow so lu t ion  w a s  

d i lu t ed  wi th  6 m l  of benzene t o  p r e c i p i t a t e  sodium bromide. 

followed by evaporation of t he  f i l t r a t e  a t  0.5 mm gave a yellow s o l i d .  

Crys t a l l i za t ion  from C C 1 4  gave 175 mg (85%) o f  product as white s t a r s ,  mp. 

F i l t r a t i o n  

74.5-75.5O. 

NMR 6 5.38 ( s ,  2 H ) ,  2.39 (s ,  3 H ) .  

- Anal. Calcd f o r  CllH1004: C ,  64.08; H ,  4.89. Found: C ,  63.93; H ,  4.81. 
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