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The r e l a t i v e  r e a c t i v i t y  of a c t i v e  methyl groups i n  a s i n g l e  molecule o f  py r id ines  and pyr imid ines 

was sys temat i ca l l y  inves t iga ted .  I n  the  case of the  reac t ion  s t a r t i n g  from the  deprotonat ion step, the  

f o l l o w i n g  r e s u l t s  were obtained. ( i )  The r e a c t i v i t y  o f  the  methyl group on the  y - p o s i t i o n  i s  always 

la rger  than t h a t  o f  the methyl group on the  a -pos i t i on  o f  py r id ine ,  quinol ine,  py r im id ine  and quinazo- 

l i n e .  ( i i )  For the  case o f  the  corresponding N-oxides, the  circumstances a r e  j u s t  the  reverse o f  the  

s i t u a t i o n  described above, i .e. a -pos i t i on  > y -pos i t i on .  ( i i i )  I n  the  case of the  c y c l i c  amides, the  

methyl group , which i s  loca ted  on the  end o f  t h e  conjugated systan from the  carbonyl group, i s  more 

a c t i v e  than the  others.  

(Methyl groups ind ica ted  by arrows a r e  more a c t i v e  than the  others. )  

These conclusions i, ii and iii were der ived from the  r e s u l t s  o f  the  n i t r o s a t i o n ,  the  acy la t ion ,  the  

s t y r y l a t i o n  and the deuterium exchange reac t ion  on 2,4-dimethyl -N-heteroa~omat ics,  wi thou t  exceptions. 

I n  order  t o  r a t i o n a l i z e  the  above conclusions, we analyzed the  n i t r o s a t i o n  and the  deuterium 

exchange r e a c t i o n  by the  a p p l i c a t i o n  o f  the  molecular o r b i t a l  (MO) theory. The present  MO study was 

c a r r i e d  ou t  t o  i n t e r p r e t  the  deprotonat ion step o f  these reac t ions .  The c a l c u l a t i o n  o f  the  charge 

t r a n s f e r  a b i l i t y  (CTA) values by the  CND012 was app l ied  t o  the  r e a c t i v i t y  o f  a lky lheteroaromat ics w i t h  

the  amide o r  hydroxide i o n .  The CTA c a l c u l a t i o n s  r e l a t i n g  t o  the N-oxides were performed t o  the  confor-  

mation i n  which the  sod~um i o n  combined t o  the oxygen atom o f  the  N-oxide group. The experimental 

r e s u l t s  can be we l l  i n t e r p r e t e d  i n  terms of the  CTA values i n  the  deprotonat ion step of these react ions.  

These r e s u l t s  suggest t h a t  the CT process plays an important  r o l e  i n  such in te rmo lecu la r  hydrogen 

bonding-type a c t i v a t e d  complexes. 


