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It has been shown that 2, 6-dichloro-4-methylpyrimidine reacts with 
ethyleneimine in benzene solution in the presence of triethylamine 
or in an aqueous alkaline medium with the formation of 6-chlero-2- 
ethylenei.mino-4-methylpyrimidine. The condensation of 2, 6-di- 
ehloro-4-methyl-5-nitropyrimidine with an excess of ethyleneimine 
and in benzene solution in the presence of triethylarnine has given 2, 
6 - diethyleneimino -4 - methyl- 5- nit ropyrimidine. 

E t h y l e n e i m i n e  d e r i v a t i v e s  of  p y r i m i d i n e  a r e  of 

i n t e r e s t  a s  s u b s t a n c e s  p o s s e s s i n g  p o t e n t i a l  a n t i t u -  

m o r a l  a c t i o n .  T h e  s y n t h e s i s  of  t h e s e  c o m p o u n d s  h a s  
b e e n  d e s c r i b e d  f a i r l y  w i d e l y  in  t h e  l i t e r a t u r e  [ 1 - 4 ] .  

To  o b t a i n  e t h y l e n e i m i n e  d e r i v a t i v e s  of  p y r i m i d i n e ,  

we  h a v e  u s e d  2 , 6 - d i c h l o r o - 4 - m e t h y l p y r i m i d i n e  (I) 

a n d  2 , 6 - d i c h l o r o - 4 - m e t h y l - 5 - n i t r o p y r i m i d i n e  (II).  

T h e  r e a c t i o n  of  e t h y l e n e i m i n e  w i t h  I b o t h  in  a q u e -  

o u s  s o l u t i o n  in  t h e  p r e s e n c e  of  s o d i u m  c a r b o n a t e  a n d  

in  d r y  b e n z e n e  in  t h e  p r e s e n c e  of  d i e t h y l a m i n e  y i e l d e d  

2 -  e t h y l e n e i m i n o - 4 - m e t h y l -  6 -  c h l o r o p y r i m i d i n e  (III) .  

I t  w a s  n o t  p o s s i b l e  to  o b t a i n  e v e n  a m o n o e t h y l e n e i m i n e  

d e r i v a t i v e  of  p y r i m i d i n e  w i t h  N - l i t h i o e t h y l e n e i m i n e  

i n  d r y  e t h e r  in  a c u r r e n t  of  n i t r o g e n  a t  v a r i o u s  t e m -  

p e r a t u r e s .  I t  w a s  i m p o s s i b l e  to  o b t a i n  a d i e t h y l e n e -  

i m i n e  d e r i v a t i v e  of  4 - m e t h y l p y r i m i d i n e ,  o b v i o u s l y  

b e c a u s e  of i t s  i n s t a b i l i t y .  
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T o  p r o v e  t h e  s t r u c t u r e  of  c o m p o u n d  III ,  t h e  e t h y l -  

e n e i m i n e  r i n g  w a s  c l e a v e d  w i t h  d r y  h y d r o g e n  c h l o r i d e  

in  d r y  b e n z e n e  [5].  T h e  s u b s t a n c e  s o  f o r m e d  p r o v e d  

to  b e  i d e n t i c a l  w i t h  6 - c h l o r o - 2 - ( f l  - c h l o r o e t h y l a m i n o ) -  

4 - m e t h y l p y r i m i d i n e  ( IV) ,  s y n t h e s i z e d  b y  t h e  r e a c t i o n  

of  6 - c h l o r o - 2 - ( f l - h y d r o x y e t h y l a m i n o ) - 4 - m e t h y l p y r -  

i m i d i n e  w i t h  t h i o n y l  c h l o r i d e .  
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T h e  r e a c t i o n  of  2 , 6 - d i c h l o r o - 4 - m e t h y l - 5 - n i t r o p y r -  

i m i d i n e  (II) w i t h  an  e x c e s s  of e t h y l e n e i m i n e  in  d r y  

b e n z e n e  in  t h e  p r e s e n c e  of t r i e t h y l a m i n e  g a v e  2 , 6 -  

d i e t h y l e n e i m i n o - 4 -  m e t h y l -  5 - n i t r  o p y r i m i d i n e  (VI) ,  

w h i c h  i s  in  h a r m o n y  w i t h  t h e  a c t i v a t i n g  i n f l u e n c e  of  

a n i t r o  g r o u p  on  a h a l o g e n  a t o m  in  t h e  p y r i m i d i n e  

r i n g  [4].  

EXPERIMENTAL 

6-Chhxo-2-ethylenelmino-4-methylpy~imldlne (Ill). a) With 
constant stirring and cooling, a suspension of 8.15 g (0.05 mole) of 

I in dry benzene was added in small portions to a solution of 11.2 g 
(0.Ii mole) of triethylamine and 4.5 g (0.ii mole) of ethyleneimine 
in 40 ml dry benzene, and then, with continued stirring, the reaction 
mixture was kept at 35-40" C for I hr. After cooling, the triethyl- 
amine hydrochloride was filtered off, the benzene was distilled off 
in vacuum, and the residue was purified by two crystallizations f~om 
petroleum ether (1:12). Yield 3.7 g (46.2~o). Mp 51-52" C. Color- 

less crystals, readily soluble in benzene, chloroform, and ethanol, 
and sparingly soluble in water, with a peculiar sharp smell. On stand- 

ing in the air the substance polymerized. Found, ok: C 49.85; 49.50; 

H 4.87; 4.88; N 25.03; 25.25. Calculated for CqI-IsCIN s, %: C 49.71; 
H 4.74; N 24.87. 

b) 8.15 g (0.05 mole) of I was suspended in 65 ml of water, and 
6.5 g of anhydrous sodium carbonate was added, after which the 
mixture was heated to 35" C and then a solution of 5 ml of ethylene- 
imine in 50 ml of water was slowly added. The reaction was carried 
out at 35"-40 ~ C for 2 hr with constant stirring. After cooling, the 
water was distilled off in vacuum and the residue was crystallized 
from per~oinum ether. Mp 50~ ~ C. A mixture with the material 
described above melted without depression. 

When an attempt was made to obtain 2, 6-diethyleneimino-4- 

methylpyrimidine by condensing III with an excess of ethyleneimine 

in benzene in the presence of triethylamine, the III was recovered 
unchanged even when the mixture was heated for i0 ~. 

Reaction of 2, 6-diehloro-4-methylp)gimldine (1) with N-llthio- 
e~hyleneimlne. 1.4 g (0.2 g-atom) of lithium in the form of small 

pieces was mixed with 30 ml of dry ether in a current of nitrogen. 
Then, with constant sticring and ice-cooling, a solution of 14.2 g 
(0.i mole) of methyl iodide in 30 ml of dry ethe~ was added over 

30 rain. The mixture was stirred in a current of nitrogen for a further 
30 min and then a solution of 3.65 ml of ethyleneimine in dry ether 

was added in drops over half an hour at room temperature. After the 

addition of the ethyleneirnine, a solution of 3.26 g (0.02 mole) of I 

in 50 ml of dry benzene was run in carefully in drops with constant 

stilting. The reaction was carried out at room temperature for 30 min 
and then at 45" C for 10 rain. After the addition of the very first 
drops of the sointion of I, the mixture became brown, and on heating 
cherry-red. The colored precipitate that deposited was a polymeri- 
zation product insoluble in petroleum ether. Similar experiments 
were carried out without heating and with cooling. It was impossible 
to isolate a mono- or a diethyleneimino derivative. 

8-Chlozo-2-(B-chloroethylamlno)-4-methylpyrimidlne (IV). a) 
With vigorous cooling, a current of dry hydrogen chloride was passed 
into a solution of 0.003 mole of IH ir~ 30 ml of dry benzene fo~ 85 
rain. The hydrochloride of the base IV that deposited was washed 
with 20 ml of dry benzene and dried in vacuum. Mp 145"-146" C. 
To a solution of 0.001 mole of the hydrochloride in 30 ml of anhydrous 
acetone was added 0.002 mole of anhydrous triethylamine. The tri- 
ethylamine hydroehloride was filtered off and washed with a small 
amount of anhydrous acetone. The acetone was distilled off in vacuum. 
The residue was treated with propanol; colorless crystals deposited 
with mp 165~ ~ C (decomp). Found, ~ N 20.30; 20.42; C1 34.72; 
34.80. Calculated for CqHgChN a, %: N 20.04; C1 34.47. 

b) With stirring, a cooled suspension of 9.5 g (0.05 mole) of 6- 
chloro-2-~-hydroxyethylamino-4-methylpyrimidine in 15 ml of dry 
chloroform was added slowly to a solution of 7.2 ml (0.11 mole) of 
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thionyl chloride in 14 ml of dry chloroform cooled to 0 ~ C. The mix- 
ture was left at room temperature for 16 hr, and then the  chloroform 
was distilled off in vacuum. The residual mass was treated with 8 ml  
of propyl alcohol, whereupon colorless crystals deposited. They were 
purified by recrystallization from propanol (1:10). The substance was 
readily soluble in water and, on heating, in alcohols, and sparingly 
soinble in benzene, toluene, xylene, and chloroform. Yield 4.7 g 
(46.8%), mp 165~ ~ C (decomp.) .  Found, %: C 41.32; 41.60; H 
4.26; 4.13; N 20.38; 20.36; C1 84.72; 34.80. Calculated for CTHgC12N 3, 

%: C 41.23; H 4.36; N 20.04; C1 34.47%. A mixture of the twosamples 
melted without depression. 

2, 6-Diexhyleneimino-4-methyl-5-ni t ropyr imidiae  (VI). With 
stirring and cooling, a suspension of 4.14 g (0.022 mole) of 2, 6-di-  
chloro-4-methyl-5-ni t ropyrimidine in 7 ml  of dry benzene was added 
to a mixture of 4.5 g (0.11 mole) of ethyleneimine and 30.3 g (0.4 
mole) of t r ie thylamine over 30 rain. The mixture was stirred for 
another 20 rain (at not above 25 ~ C). The precipitate was filtered 
off, washed with cold water to e l iminate  t r ie thylamine hydrochloride, 
and dried in vacuum. It was purified by three crystallizations from 
petroleum ether (1:10). Yellow crystals, sparingly soluble in water, 
soluble in aicohols on heating. Yield 1.1 g (20%), mp 118~ ~ C 
(decomp.) .  Found, %: C 48.64; 48.52; H 5.18; 5.22; N 31.45; 31.56. 
Calculated for CgHnNsO20 %: C 48.87; H 4.98; N 31.67. 
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