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An increase in the electron-donating capacity of a substitution in po- 
sition 4 of the pyrimidine ring (OH < SH < NHz) leads to a decrease 
in the reactivity of a methyl group in position 2. The methyl group 
in 2-methylpyrimidine is less active than that in 4-methylpyrlmi- 
dine. The hypothesis has been put forward that the lowering of the 
reactivity of 2-methylpyrimidine is due to the symmetry of its 
structure. 

In a s e r i e s  of 4 - s u b s t i t u t e d  d e r i v a t i v e s  of 2 - m e t h -  
y lquinazone,  a r e l a t i o n s h i p  between the ac t i v i t y  of the 
me thy l  g roups  and the e l e c t r o n - d o n a t i n g  c a p a c i t y  of 
the subs t i tuen t  was c l e a r l y  shown (H < OH < SH < NH 2) 
[1]. 
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In the p r e s e n t  work,  we have s tud ied  the a c t i v i t y  
of the methy l  g roups  in a s e r i e s  of c o r r e s p o n d i n g  d e -  
r i v a t i v e s  of 2 - m e t h y l p y r i m i d i n e .  

We eva lua t ed  the a c t i v i t y  of the me thy l  g roups  in 
compounds  I - I V  f r o m  the i r  c a p a c i t y  for  condens ing  
with a ldehydes  and undergo ing  the azo coupl ing  r e a c -  
tion with d i azon ium s a l t s .  In our  i nves t i ga t i ons ,  the 
condensa t ions  of compounds  I - I V  with benza ldehyde  
(A), p - n i t r o b e n z a l d e h y d e  (B), and p - d i m e t h y l a m i n o -  
benza ldehyde  (C) w e r e  c a r r i e d  out by  fus ing  the  c o m -  
ponents  o r  hea t ing  them in a c e t i c  anhydr ide  so lu t ion .  
The  azo  coupl ing r e a c t i o n s  with p - n i t r o b e n z e n e d i a z o -  
nium (D) and b e n z e n e d i a z o n i u m  (E) s a l t s  w e r e  c a r r i e d  
out in a c e t i c  ac id  so lu t ions .  The  r e s u l t s  o b t a i n e d  a r e  
given in T a b l e  1. 

It was found tha t  I ,  II ,  and III r e a c t  with a ldehydes  
whi le  IV does  not .  Of a l l  the compounds  inves t iga t ed ,  
only II [7] t akes  p a r t  in the azo  coupl ing  r e a c t i o n  (with 
a p - n i t r o b e n z e n e d i a z o n i u m  sa l t ) .  The  r e s u l t s  obta ined  
i n t e r e s t  us p a r t i c u l a r l y  b e c a u s e  in both 2 - m e t h y l p y -  
r i m i d i n e  and 4 - m e t h y l p y r i m i d i n e  the me thy l  group is  
con juga ted  with both n i t r o g e n  a t o m s  of the p y r i m i -  
d ine  r i ng .  In sp i t e  of this ,  the me thy l  g roup  i n  2 -  
m e t h y l p y r i m i d i n e  p roved  to be l e s s  ac t ive  than in the 
i s o m e r i c  4 - m e t h y l p y r i m i d i n e .  The  fol lowing exp lana -  
t ion can a p p a r e n t l y  be given for  this:  the m o l e c u l e  of 
2 - m e t h y l p y r i m i d i n e  (I) is  s y m m e t r i c a l  about the  
me thy l  g roup .  Consequent ly ,  the two m e s o m e r i c  
s t r u c t u r e s  (Ia) and 

~ 1 R = H  
CH~ n R=OH 

III R~$1t 
I~ IV R=NH 2 

The ques t ion  of the ac t i v i t y  of the me thy l  g roups  in 
d e r i v a t i v e s  of 4 - m e t h y l p y r i m i d i n e  has  been e luc ida t e d  
f a i r l y  s a t i s f a c t o r i l y  in the l i t e r a t u r e .  Thus,  4 - m e t h -  
y l p y r i m i d i n e  is  c apab l e  of condens ing  with a ldehydes  
g iving 4 - s t y r y l p y r i m i d i n e s  [2] and of undergo ing  the 
azo coupl ing r e a c t i o n  with p - n i t r o b e n z e n e d i a z o n i u m  
s a l t s  through the methy l  g roup  [3]. When p a s s i v a t o r s  
(OH, NH 2) which b e c o m e  con juga ted  with the  n i t r o g e n  
a tom of the  h e t e r o c y e l e  a r e  i n t roduced  into the  m e t a  
pos i t i on  with r e s p e c t  to the  me thy l  g roup ,  the  ac t i v i t y  
of the  methy l  g roup  f a i l s :  n e i t h e r  2, 6 - d i h y d r o x y - 4 -  
m e t h y l p y r i m i d i n e  nor  6 - h y d r o x y - 4 - m e t h y l p y r i m i d i n e  
can condense  with benza ldehyde  even under  v e r y  
s e v e r e  condi t ions  [4]. So f a r  as  c o n c e r n s  d e r i v a t i v e s  
of 2 - m e t h y l p y r i m i d i n e ,  no s y s t e m a t i c  s tudy  of the 
ac t i v i t y  of the me thy l  g roups  in t h e s e  compounds  
has  ye t  been  c a r r i e d  out. 

* F o r  p a r t  XVI, s ee  [1]. 
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(Ib) a r e  equ iva len t  and the d o u b l e - b o n d e d n e s s  of C2N 1 
and C2N3 is  the s a m e .  In the m o l e c u l e  of 4 - m e t h y l p y -  
r i m i d i n e ,  t h e r e  i s  no s y m m e t r y  with r e s p e c t  to the 
me thy l  g roup  and s t r u c t u r e s  Va and Vb a r e  not  equ i -  
va len t .  I t  m u s t  be a s s u m e d  that  this  i s  r e s p o n s i b l e  
for  s o m e  f ixa t ion  of the double  bonds, which l eads  to 
a g r e a t e r  d e g r e e  of conjugat ion  of the me thy l  g roup  
with  the h e t e r o a t o m .  The  l i t e r a t u r e  da ta  [8] on the 
c o n s i d e r a b l y  h ighe r  a c t i v i t y  of the me thy l  g roup  in 
pos i t i on  4 in d e r i v a t i v e s  of 5 , 6 - d i h y d r o p y r i m i d i n e  

(VI), w h e r e  the f ixa t ion  of the double  bonds i s  m a x i -  
mum,  a g r e e  with this  h y p o t h e s i s .  

The h ighe r  ac t iv i ty ,  as  c o m p a r e d  with 2 - m e t h y l -  
p y r i m i d i n e ,  of the me thy l  g roup  in 2 - m e t h y l q u i n a z o l i n e  
which, a c c o r d i n g  to our  da ta  [11, f o r m s  an azo  c o m -  
pound through the me thy l  g roup  with both D and E is  
due, i t  mus t  be a s s u m e d ,  to the a b s e n c e  of s y m m e t r y  
of the m o l e c u l e  of 2 - m e t h y l q u i n a z o l i n e  with r e s p e c t  to 
the me thy l  g roup .  
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*Dissolution in dimethylformaraide and subsequent precipitation with ethanol. 

A c o m p a r i s o n  of  4 - s u b s t i t u t e d  2 - m e t h y l p y r i m i -  

d i n e s  w i t h  the  c o r r e s p o n d i n g  2 - m e t h y l q u i n a z o l i n e  d e -  
r i v a t i v e s  s h o w s  t h a t  t he  c o n d e n s e d  b e n z e n e  r i n g  h a s  

no  a p p r e c i a b l e  i n f l u e n c e  on the  a c t i v i t y  of the  m e t h y l  

g r o u p  in t h e s e  c o m p o u n d s :  4 - s u b s t i t u t e d  2 - m e t h y l -  

q u i n a z o l t n e s  do  no t  d i f f e r  in  t h e  r e a c t i v i t y  of t h e  

m e t h y l  g r o u p s  f r o m  t h e  c o r r e s p o n d i n g  2 - m e t h y l -  

p y r i m i d i n e s .  

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

4-Mercapto-2-methylpyrimidiae (III), A mixture of 2 g (0.02 
mole) of 4-hydroxy-2-methylpyrimidine [9] (II) and 8 g (0.04 mole) 
of phosphorus pentasulfide in 70 ml of pyridine was heated at 
125-130~ for 3 hr. The excess of pyridine was distilled off in vac- 
uum and the residue was treated with 70 ml of water, the mixture 
was boiled for 30 rain, and the hot solution was filtered. After cooling, 
it was brought to pH 9 with ammonia, the ammonium sulfate was 
filtered off, and the filtrate was acidified with hydrochloric acid to 
pH 5 and evaporated to half bulk. The yellow precipitate that de- 
posited on cooling was filtered off. Weight 1.4g (0007o). Mp 145-146~ 
(from glacial acetic acid). Found, %: N 22.24, 22.34. Calculated 
for CsH6NaS , %: N 22.22. 

4-Hydroxy-2-styrylpyximidine (V). A mixture of I.I g (0.01 mole) 
of II and 5 ml (0.05 me!e) of benzaldehyde was heated at 180-190~ 
for 2 hr 30 rain. The excess of benzaldehyde was washed out with 
ether. Yield of V 1.85 g (95070). Yellow powder. Mp 196-198~ 
(from ethanol), Found, %- N 14.15, 14.13. Calculated tot CnHroN20, 
0]o: N 14.14. 

The styryl derivatives VII, IX and X were obtained similarly, 
while the synthesis of the styryl pyrimidine VIII was carried out in 
the presence of CHaCOONa (see Table 2). 

4-Hydroxy-2-(p-nitrosty~yl)pgrimidine (VD. A solution of 1.1 g 
(0.01 mole) of II and 1.6 g (0.013 mole) of p-nitrobenzaldehyde in 
25 ml of acetic anhydride was heated at 130-150~ for 1 hr. After 

cooling, a cream-colored precipitate was obtained. Weight 1 g 
(45070). Mp 295-296~ (from acetic anhydride). Found, %: N 17.28, 
17.22. Calculated for CIzHsN30 3, %: N 17.28. 

In an attempt to condense 4-amino-2-methylpyrimidine [10] 
(IV) with A, B, and C (see Table 1), only that initial IV was isolated. 

2-Methylpyx'imidine [11] (I) does not undergo azo coupling with 
benzenedlazonium and p-nitrobenzenediazonium salts in either hy- 
drochloric or acetic acid solutions. 
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