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QUATERNIZATION OF PYRAZINE DERIVATIVES AND REDUCTION OF THE PYRAZINIUM SALTS WITH NaBH4 

The authors have repor ted a l ready the synthesis o f  some n a t u r a l l y  occu r r i ng  pyrazines and 

the t ransformat ion  of pyrazines t o  d ike top iperaz ines.  I n  cont inuat ion  o f  these works, 

qua te rn i za t i on  o f  pyrazi l les,  py raz ino l s  and pyrazine 1-oxides, and reduct ion  of the  methiodides, 

thus obtained, w i l l  be descr ibed i n  the  present repo r t .  

The methiodides, prepared by heat ing  the above-mentioned pyrazine d e r i v a t i v e s  w i t h  methyl 

i od ide  a t  80°, were converted t o  the  corresponding piperazines, 2-ketopiperazines and 1- 

hydroxypiperazines, respect ive ly ,  by the t reatment w i t h  sodium borohydr ide i n  water o r  a  mix ture  

o f  methanol and water.  Some 1-methyl-2-keto-1.2-dihydropyrazines, der ived from py raz ino l s  by 

the  t reatment w i t h  diazomethane, were a l s o  submit ted t o  the  qua te rn i za t i on  reac t i on  and t h e  

fo l lowing reduct ion ,  t o  a f fo rd  1-methyl-2-ketopiperazines. 

Reduction of pyrazine de r i va t i ves  w i t h  sodium borohydr ide was s tud ied a l so  i n  an a c i d i c  

medium. Namely, some a l ky lpy raz ino l s  and 2-hydroxypyrazine 1-oxides, d isso lved i n  1N hydro- 

c h l o r i c  acid,  were successfu l ly  reduced t o  g i ve  the  corresponding 2-keto-piperazines and 

I-hydroxy-2-keto-piperazines i n  a  moderate y i e l d .  The l a t t e r  was c h a r a c t e r i s t i c  f o r  a  red  

c o l o r a t i o n  w i t h  f e r r i c  c h l o r i d e .  

AS shown i n  Tables, the qua te rn i za t i on  o f  phenylpyrar ines proceeded hard ly .  These 

phenomena might  be caused by the  s t e r i c  hindrance and the e lec t ron  withdrawing e f f ec t  of 

phenyl groups. I n  the  case of the  reduct ion  o f  some phenylpyrazine 1-oxide methiodides, deoxy- 

genat ion occurred simultaneously, t o  a f f o r d  the 1-methylpiperazines, because t h e  phenyl group 

might weaken the b a s i s i t y  of the  py raz in i c  n i t r ogen .  

I n  some cases o f  the  reduct ion  o f  pyraz ino ls ,  pyraz ino l  methiodides and 2-hydroxypyrazine 

1-oxides, the products showed two spots on TLC p l a t e s  and were separated by column chromatography 

from each o the r .  Stereochemical s tud ies  of these products a re  now i n  progress. 


