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SYNTHETIC COMMUNICATIONS, 22(15), 2245-2251 (1992) 

A CONVENIENT SYNTHESIS OF ALKYL HETEROARYLPYRUVATES 

Rok Zupet and Miha TiSlerx* 

Department of Chemistry, University of Ljubljana 
61000 Ljubljana, Slovenia 

ABSTRACT: Several ethyl heteroarylpyruvates were ob- 
tained by condensation of the corresponding methyl sub- 
stituted azines or azoles with diethyl oxalate and in 
the presence of potassium tert-butoxide. The obtained 
compounds exist exclusively or predominantly in the 
enol form. 

Alkyl substituted azines undergo base-catalyzed 

deprotonation at the alpha-position of the side chain 

with aqueous or alcoholic bases I. The reaction has 

been used for the preparation of heteroarylpyruvates 

and some alkaloids 2. When methylazines or methylazoles 

were condensed with diethyl oxalate and in the presence 

of sodium or potassium ethoxide 

usually low '. These can be improved if adjacent elec- 
the yields were 3-5 
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2246 ZUPET AND TISLER 

tron-withdrawing substituents are present 

methylpyridine did not react unless their N-oxides 

were used lo.  Similarly, some methylpyrimidines were 

unreac tive '*' 1 3 .  In some cases the use of alkali ami- 

des caused the formation of an unsaturated acid (9) . 

''. 2- or 4- 

14 

We have found that potassium tert-butoxide is 

advantageous for the synthesis of ethyl heteroaryl- 

pyruvates (1-8) even for the otherwise unreactive 4- 

methylpyridine '. From the 'H NMR spectra it is evident 

that the products exist in solution entirely in the 

enol form (lb,3b-8b), except f o r  2 where the enol and 

keto form are present in a ratio of 2:l (2b:2a). Strong 

enolization may be ascribed partly to a hydrogen bon- 

ded structure as in the case of 10. 

Het-CH2-CO-COOEt -- Het-CH=C-COOEt 
I 
OH 

a b 

Het: 

1: 2'-pyridyl- 5: 2'-pyrazinyl- 
2: 4'-pyridyl- 6 : 2 ' -quinolyl- 
3: 4'-pyrimidinyl- 7: 2'-benzothiazolyl- 
4 :  6'-methyl-4'-pyrimidinyl 8: 2'-pyridyl 1'-oxide 

9 10 
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ZUPET AND TISLER 

EXPERIMENTAL 

General  procedure: 

To a s t i r r e d  s o l u t i o n  of d i e t h y l  o x a l a t e  (100 mmol) 

and t h e  corresponding methyl h e t e r o c y c l e  ( 1 0 0  mmol) i n  

d r y  d i e t h y l  e t h e r  (250  m l )  potassium t e r t - b u t o x i d e  

(1CO mmol) w a s  added i n  s m a l l  p o r t i o n s  wi th  such a ra- 

t e  t t h e  s o l u t i o n  i s  k e p t  a t  moderate temperature .  

A f t e r  some t i m e  from t h e  r e a c t i o n  mix tu re  a yel lowish-  

-brown p r e c i p i t a t e  i s  sepa ra t ed .  The mix tu re  w a s  stir- 

r e d  a t  room tempera tu re  f o r  2-5 hours  and t h e  product  

w a s  f i l t e r e d  and washed w i t h  d r y  d i e t h y l  e t h e r .  

The o b t a i n e d  potassium sa l t  w a s  d i s s o l v e d  i n  wa- 

t e r  (100  m l )  and t h e  s o l u t i o n  w a s  a c i d i f i e d  wi th  d i l u t e  

h y d r o c h l o r i c  a c i d  (1:l) t o  pH 4-5. I n  most cases t h e  

s o l i d  p roduc t  w a s  f i l t e r e d ,  whereas t h e  o i l y  product  

formed when p r e p a r i n g  compounds 3 and 9 w a s  e x t r a c t e d  

w i t h  chloroform. The e x t r a c t s  w e r e  d r i e d  over  anhydrous 

sodium s u l f a t e ,  t h e  s o l v e n t  w a s  evaporated t o  d ryness  

and t h e  r e s i d u e  l e f t  f o r  c r y s t a l l i z a t i o n .  

The o b t a i n e d  p roduc t s  are p resen ted  i n  Table  I . 16 
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