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A methoxyl  group in the 4 and 6 posi t ions  has a pass iva t ing  effect  on the abil i ty of the methyl  
group in monomethoxymethylpyr imid ine  de r iva t ives  to enter  into azo coupling; at She same  
t ime ,  a methoxyl  group in the 2 posit ion does not have an apprec iab le  effect  on the act ivi ty  of 
the methyl  group because  the conjugation effect  of the methoxyl  group in this posi t ion is l e s s  
than in the 4 and 6 posi t ions .  

We have p rev ious ly  invest igated the r eac t iv i ty  of methyl  groups  in a number  of monohydroxymethyl -  
pyr imid ine  de r iva t ives  [2]. This  p a p e r  is  devoted to a study of the reac t iv i ty  of methyl  groups in mono-  
methoxymethylpyr imidine  der iva t ives :  2 - m e t h o x y - 4 - m e t h y l -  (I), 4 - m e t h y l - 6 - m e t h o x y -  (II), 2 - m e t h y l - 4 -  
methoxy-  {III), 2 , 4 -d ime thy l -6 -me thoxy-  (IV), and 2 - a m i n o - 4 - m e t h y l - 5 - n i t r o - 6 - m e t h o x y p y r i m i d i n e s  (V). 

It  was  shown that only I and V r eac t  with p-n i t robenzenediazonium chloride to f o r m  2 - m e t h o x y - 4 -  
(p-n i t robenzeneazomethyl )pyr imidine  (VI) and 2 - a m i n o - 4 - ( p - n i t r o b e n z e n e a z o m e t h y l ) - 5 - n i t r o - 6 - m e t h o x y -  
pyr imidine  (VII), r e spec t ive ly .  
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The inabil i ty  of H, HI, and IV to en te r  into azo coupling is evidence that the +C effect  of the OCI-I~ 
group is l e s s  in the 2 posi t ion than in the 4 knd 6 posi t ions .  

The act ivi ty  of the methyl  group in I and the absence  of act ivi ty  of the methyl  group in 2 - a m i n o - 4 -  
methylpyr imidine  [3] should be explained by the fact that the amino group has  g r e a t e r  e l ec t ron-donor  p r o p -  
e r t i e s  than the methoxyl  group.  

A compar i son  of the s t ruc tu r e s  of 2 - a m i n o - 4 - m e t h y l - 5 - n i t r o - 6 - h y d r o x y p y r i m i d i n e  (VIII) [4] (in the 
f o r m  of the quasi-quinoid oxo t au tomer  with an inactive methyl  group) and V (which contains an act ive 
methyl  group) r e v e a l s  that the ni t ro group does not have an apprec iable  effect on the methyl  group in the 
absence of conjugation of the methyl  group with the he t e roa toms  of the r ing (VIII) while,  when such con-  
jugation is  p r e se n t  (V), the ni t ro group substant ia l ly  i n c r e a s e s  the act ivi ty  of the methyl  group.  It  should 
be noted that 2 , 6 -d i amino -4 -me thy l -5 -n i t r opy r imid ine  is also capable  of azo coupling with p -n i t robenzene -  
diazonium chloride at the methyl  group [5]. 

Thus the m e c h a n i s m s  for  act ivat ion and deact ivat ion of the methyl  groups  in monohydroxymethy l -  
pyr imid ines  [2] and monomethoxymethylpyr imid ines  (I-V) a re  different  and are  due to the pecu l i a r i t i e s  of 
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TABLE 1 

Compound 

4- Methoxypyrimidine 
4- Methoxy- 6- melhylpyrimidine 
2.- Methoxypyrimidine 
2 ~ Methoxy-4- methylpyrimidine 

pI(~ 6 
[63 
2,5 
3,65 
1,0 
2,1 

the i r  s t r u c t u r e s .  On t rans i t ion  of the hydroxypyr imidine  de r iva t ives  
to the cor responding  oxo f o r m  (as in VIII), conjugation of the r ing 
h e t e r o a t o m s  with the methyl  group is  des t royed ,  and the methyl  group 
loses  i ts  act ivi ty ,  even when there  is  a n i t ro  group in the 5 posi t ion.  
In me thoxypyr imid ines  (as in aminopyr imidines)  the CH 3 and CH30 
groups  (just like NH 2 groups) a r e  in conjugation with the r ing h e t e r o -  
a toms .  The degree  of conjugation of these subst i tuents  i n c r e a s e s  in 
the o r d e r  CH 3 < OCH 3 < NH2, and conjugation is  g r e a t e r  in the 4 pos i -  

tion than in the 2 posi t ion.  Evidence in favor  of th is  assumpt ion  is  found in a compar i son  of the pK a va lues  
for  pyr imid ine  de r iva t ives  containing an OCH 3 group in the 2 or  4 posi t ions  (see Table  1). 

E X P E R I M E N T A L  

2-Methy l -4 -me thoxypyr imid ine  (II1). 2 -Methy l -4 -ch lo ropyr imid ine  [7] [6.3 g (0.048 mole)]  was  
gradual ly  added to a solution of 2 g (0.087 g-a tom)  of sodium meta l  in 35 ml  of absolute methanol .  The r e -  
action was  exo the rmic .  The solution was  heated  for  15 rain on a w a t e r  bath, poured  into 50 ml  of wa te r ,  
and the product  (III) was  ex t rac ted  with 500 ml  of e ther .  The e the r  solution was  dr ied over  calc ined m a g -  
nes ium sulfate,  the e the r  was  r emoved ,  and the res idue  was  dis t i l led in vacuo to give 2.4 g (39.3%) of a 
t r anspa ren t ,  c o l o r l e s s  liquid with bp 60 ~ (17 mm}. The p i c r a t e  had mp 164 ~ (from ethanol).  Found %: N 
19.9. C6HsN20. C6H3N307. Ca lcu la ted%:  N 19.8. 

2 , 4 -D ime thy l -6 -me thoxypyr imid ine  (IV). This  was  s i m i l a r l y  obtained f r o m  3.1 g (0.02 mole) of 2,4-  
d ime thy l -6 -ch lo ropyr imid ine  [8]. The yield was 1.5 g (50%), and the t r anspa ren t  liquid with a sha rp  odor  
had bp 78 ~ (11 ram).  The p i c r a t e  had mp  123-124 ~ ( f rom ethanol}. Found %: N 19.4. CTI-I10N20 �9 C6I-I3N307. 
Calculated %: N 19.1. 

2 - A m i n o - 4 - m e t h y l - 5 - n i t r o - 6 - m e t h o x y p y r i m i d i n e  (V). Thts  was  s i m i l a r l y  obtained f r o m  1.88 g (0.01 
mole) of 2 - a m i n o - 4 - m e t h y l - 5 - n i t r o - 6 - c h l o r o p y r i m i d i n e  [9]. The yield of V was  0.7 g (38%), and it had mp 
185% Found%:  N 30.6. C6HsN403. Ca lcu la ted%:  N30 .4 .  

2 -Methoxy-4 - (p -n i t robenzeneazomethy l )py r imid ine  (VI). Compound I [10] [0.32 g (0.0028 mole} ] was  
d isso lved  in 4.8 ml  of glacia l  ace t ic  acid,  and a solution of p -n i t robenzened iazon ium chlor ide ,  p r e p a r e d  
f r o m  0.32 g (0.002 mole) of p -n i t roan i l ine  in 2.5 ml  of dilute (2 : 1) hydrochlor ic  acid and 0.17 g (0.0024 
mole) of sodium ni t r i te  in 3-4 ml of wa te r ,  was  added to it with s t i r r ing  at r oom t e m p e r a t u r e .  Sodium 
aceta te  (2.4 g) was then added to the r eac t ion  mix tu re ,  and the solution was kept for  2 h at r oom t e m p e r a -  
ture  and p laced  in a r e f r i g e r a t o r  for  1 day. The solution gradua l ly  turned red;  the { 'ed-brown prec ip i t a te  
was f i l te red  as it fo rmed .  The product  was  pur i f ied  by success ive  t r e a t m e n t  in the cold with benzene,  
acetone (repeatedly) ,  and e the r  to give 0.4 g (60%} of VI with mp 224 ~ The compound g ives  a blue color  
with alcoholic  alkal i .  Found %: N 25.3. CI2HllNsO 3. Calculated %: N 25.6. ) tmax 620 nm (in 0.1-N a l co -  
holic sodium hydroxide) .  

2 - A m i n o - 4 - ( p - n i t r o b e n z e n e a z o m e t h y l ) - 5 - n i t r o - 6 - m e t h o x y p y r i m i d i n e  (VII). This  was  obtained in the 
same  way as VI f r o m  0.7 g (0.003 mole) of V. The yield was 0.56 g (44%) of a product  with mp 165 ~ ( f rom 
butanol). The compound d i s so lves  in alcoholic  a lkal i  to give a blue solution. Found %: N 29.0. ClzHltN705. 
Calculated %: N 29.4. 
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