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a -Aminopyr id ine  is smoothly carbonylated by carbon monoxide under p ressu re  to give a -  
formamidopyr idine .  Phenothiazine and acridone are not carbonylated under these conditions. 

Continuing our studies of the carbonylat ion of ni trogen he terocycles  [1,2], in this paper we have in- 
vestigated the behavior  of (~-aminopyridine, phenothiazine, and acridine with respec t  to carbonylation with 
carbon monoxide using sodium methoxide in methanol as the cata lys t ,  a -Aminopyr id ine  reac t s  with carbon 
monoxide at 60~ and 125 arm, and a - fo rmamidopyr id ine  is formed in 64% yield after heating for 0.5 h. 

~ ' ~ N H  2 + CO ~ ~ N H C H O  

Virtually no resin formation is observed  at 60 ~ . An increase  in the tempera ture  promotes  an increase  
in the convers ion of the s tar t ing aminopyridine but reduces the yield of the formamide because of side p r o c -  
esses  leading to resinif icat ion.  A change in p res su re  above 125 atm and an increase  in the heating t ime 
beyond 0.5 h have s imi la r  effects .  

Phenothiazine is not carbonylated by carbon monoxide in the presence  of sodium methoxide at 40- 
120 ~ and 140-250 atm. It also could not be formylated with formic acid or methyl formate .  Acridone is not 
formylated  under  s imi la r  conditions. 

EXPERIMENTAL 

A 0.25-l i ter  rotat ing autoclave was charged with 1.88 g (0.02 g-mole)  of ~-aminopyr id ine  and 25 mI 
of absolute methanol containing 0.46 g of sodium metal ,  CO was added to a p re s su re  of 125 atm, and the 
mixture  was heated at 60 ~ for 30 rain. The autoclave was cooled, the solvent was removed,  and the solid 
(2.5 g) was washed with benzene and dissolved in e ther .  These two solutions yielded 1.4 g (64%) of a -  
formamidopyr id ine  with mp 76-77 ~ The picrate  melted at 208 ~ . This product did not depress  the melting 
point of a - fo rmamidopyr id ine  obtained by the formylat ion of a -aminopyr id ine  with formic acid. The s t ruc -  
~ r e  was also conf i rmed by e lementary  analysis  and IR spec t roscopy.  
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