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In order to find antitumoral agents, a number of new N-(4-pydmidyl) 
ethylamine derivatives have been synthesized from 4,6-diehloropy- 
rim/dine, 6-amino-4-chloropyrimidine, Zt-ehloro-6-hydroxypyrimi- 
dine, and various ethylamines substituted in the 15 position. 

In 1960 a p a p e r  by L e t t r 6  and B a l l w e g  [1] a p p e a r e d  
on the  s e l e c t i v e  a c t i o n  wi th  r e g a r d  to m a l i g n a n t  c e i l s  
of  p u r i n e  d e r i v a t i v e s  of  b i o g e n i c  a m i n e s  of type  A.  

NHCH2CH.R 

A 

S o m e  of t he  c o m p o u n d s  they  ob t a ined  i n t e r f e r e d  
wi th  the  p r o c e s s  of  c e l l  d i v i s i o n  in m a l i g n a n t  t u m o r s  
and d id  no t  e x h i b i t  s u c h  an a c t i o n  on the  c e l l s  of n o r -  
m a l  t i s s u e .  T h e  m o s t  i n t e r e s t i n g  c o m p o u n d  was  6 - [B-  
( 4 ' - i m i d a z o l y l ) - e t h y l a m i n o ] p u r i n e .  I t  a p p e a r e d  of 
i n t e r e s t  to ob t a in  p y r i m i d i n e  d e r i v a t i v e s  of an a n a l o -  

gous  type  both w i t h ! b i o g e n i c  a m i n e s  and wi th  n o n b i o -  
g e n i e  a m i n e s  of  c l o s e l y  s i m i l a r  s t r u c t u r e s ,  s i n c e  i t  

was  no t  d e a r  wha t  was  r e s p o n s i b l e  fo r  the  p h y s i o l o g i -  
c a l  a c t i v i t y :  the  type  of c o m p o u n d  o r  the  p r e s e n c e  of 
a b i o g e n i c  a m i n e  r e s i d u e  in  t h e  m o l e c u l e .  S o m e  p y -  

r i m i d i n e  d e r i v a t i v e s  of h i s t a m i n e  w e r e  d e s c r i b e d  by 
B a l l w e g  in  1964 [2]. I t  a l s o  a p p e a r e d  of i n t e r e s t  to 
e l u c i d a t e  the  i n f l u e n c e  of v a r i o u s  s u b s t i t u e n t s  in p o s i -  

t i o n s  5 and 6 on the  p o s s i b l e  p h y s i o l o g i c a l  a c t i v i t y  of 
the  c o m p o u n d s  m e n t i o n e d .  In the  p r e s e n t  c o m m u n i c a -  

t ion  we  r e p o r t  c o m p o u n d s  of  t y p e  B ( s e e  t a b l e ) .  

NHCH2CHeR 
I 

As  the  s t a r t i n g  c o m p o u n d s  f o r  t h e  s y n t h e s e s  we 
u s e d  f l - s u b s t i t u t e d  e t h y l a m i n e s  and h a l o g e n  d e r i v a t i v e s  

of p y r i m i d i n e :  4 , 6 - d i c h l o r o p y r i m i d i n e  [3], 6 - a m i n o -  

4 - e h l o r o p y r i m i d i n e  [4], and 4 - c h l o r o - 6 - h y d r o x y p y -  
r i m i d i n e  [5], w h i c h  w e r e  p r e p a r e d  f r o m  4 , 6 - d i h y d r o x y -  
p y r i m i d i n e  by known m e t h o d s  [6, 7] w i th  s o m e  m o d i f i -  

c a t i o n s .  4 , 6 - D i c h l o r o p y r i m i d i n e  was  p u r i f i e d  by 

v a c u u m  s u b l i m a t i o n  [8]. 

T h e  r e a c t i o n  of 4 , 6 - d i c h l o r o p y r i m i d i n e  (1 mo le )  
wi th  an a m i n e  (2 m o l e s )  in b o i l i n g  b e n z e n e  l ed  to the  

r e p l a c e m e n t  of on ly  one  c h l o r i n e  a t o m  in the  4(6) p o s i -  

t i on .  

CI 

~ - - C I  

NHCH2CH2R NHCH2CH2R 

NHCH~CH~R NHCH:~CHzR 6 0 SH --OAI~ 

pp. 3 4 3 - 3 4 7 ,  1968 

T h e  s e c o n d  c h l o r i n e  a t o m ,  in p o s i t i o n  6(4), was  r e -  
p l a c e d  by h y d r o g e n  o r  an  a l k o x y  o r  m e r c a p t o  g r o u p ,  
T h e  r e p l a c e m e n t  of the  s e c o n d  c h l o r i n e  a t o m  by h y -  
d r o g e n  was  c a r r i e d  out  in a c e t i c  a c i d  {99%) wi th  a 
c a t a l y s t  c o n t a i n i n g  1.7% p a l l a d i u m  on c a r b o n .  When  
6-  c h l o r  o-  4 -  [B - ( 1 ' -  cyc  l ohexeny l )  e t h y l a m i n  o] p y r i  m i d  in e 
w a s  h y d r o g e n a t e d ,  the  doub le  bond in the  c y c l o h e x e n e  
r i n g  was  r e t a i n e d  if  the  r e a c t i o n  was  s t opped  a f t e r  the  
a b s o r p t i o n  of the  a m o u n t  of h y d r o g e n  n e c e s s a r y  f o r  
r e p l a c i n g  the  c h l o r i n e .  T h e  p r e s e n c e  of the d o u b l e  
bond was  c o n f i r m e d  by i t s  q u a n t i t a t i v e  b r o m i n a t i o n .  
T h e  i n t r o d u c t i o n  of a l k o x y  and m e r c a p t o  g r o u p s  was  
c a r r i e d  out  u n d e r  s e l e c t e d  c o n d i t i o n s  by the  u s u a l  
m e t h o d s  wi th  s o d i u m  a l k o x i d e s  in the  c o r r e s p o n d i n g  
a l c o h o l s  w i th  h e a t i n g  o r  w i th  s o d i u m  h y d r o g e n  s u l f i d e  
in d i m e t h y l f o r m a m i d e .  

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

4,6-Dihydmxypyrimidiae. With stirring, 61.2 g (0.6 mole) of 
maloadiamide and 54 g (1.2 mole) of formamide were added to a 
solution of sodium methoxide in methanol prepared from 27.6 g 
(1.2 g-atom) of sodium and 600 ml of ethanol, The mixture was heated 
to the boil for 4 hr and then the methanol was distilled off. The resi- 
due was dissolved in 300 ml of water and acidified with hydrochloric 
acid (17~ to pH 3. The 4,6-dihydroxypyrimidine was filtered off 
from the cooled mixture, washed with water, and dried at 50~ * C. 
Yield 54- 550]o. 

6-Chloro-4~-(l'-eyelohexenyl)ethylamino]pyrimidine (I). A mix- 
ture of 14.9 g (0.1 mole) of 4,6-dichloropyrimldine, 25 g (0.2 mole) 
~-(l'-cyclohexenyl)-ethylamine and 250 ml of benzene was boiled 
with stirring for 1 hr. After cooling, the amine hydrochloride that had 
deposited was filtered off and washed with benzene. The benzene solu- 
tion was evaporated to dryness in vacuum, and the residue was tri- 
turated with water and extracted with ether. After the ether had been 
driven off, the substance was purified by recrystallization from solvents 
(table). Compounds IX, XII, XVI, XXI, and XXIII were obtained under 
analogous conditions with the difference that some of them required 
heating for 2-4 hr and in the case of 5-methoxytryptamine the 
amount of benzene was increased to 450 ml. Compound XVIII was ob- 
tained in butanol (307 ml). Compounds XII, XVIII, and XXIII were not 
extracted with ether but, after trimrarion with water, were filtered off 
and purified by recrystallization from solvents. :Compound IX is 
sparingly soluble in benzene and therefore the bulk of it was obtained 
from its mixture with B-phenylethylamine hydrochloride after the latter 
had been dissolved in water. 

8-Amino-4-~-(l'-eyelohexenyl)ethylamino]pyrimMlne (V). A 
mixture of 2 g (0.016 mole) of 6-amtno-4-chloropyrimidine, 4 g 
(0.032 mole) of B-(l'-cyclohexenyl)ethylamine, and 250 ml of toluene 
was boiled with stirring for 12 hr. After cooling, the precipitate was 
filtered off, washed with toluene, dried, triturated with water, and 
filtered off again. It was purified by recrystallizarion from ethyl acetate. 

Compounds XXVI and XXVII were obtained under the conditions 
given for Y but the time of heating the mixture was increased to 8 hr. 
Compound XXVII was subjected to additional purification before crystal- 
lization, for which prupose it was converted into the hydrochloride and 
the base liberated from the salt was washed with ethyl acetate. 

4-~-(l'-Cyclohexenyl)edaylam/no]-8-hydroxypyrimldine (VI). A 
mixture of I g (0.0077 mole) of 4-chloro-6-hydroxypyrimidine, 2 g 
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(0.016 mole) of B-( l ' -cyclohexenyl)ethylamine,  and 20 ml  of absolute 
ethanol was boiled with stirring for 8 hr. The ethanol was distilled off 
in vacuum. The residue was dissolved in dilute sodium hydroxide solu- 
tion and extracted with ether. The aqueous layer was acidified with 
hydrochloric acid (17%) to pH 7.5. The precipitate that deposited was 
filtered off, washed with water, and purified by reerystallization from 
a solvent. Compound XV was obtained similarly and was recrystallized 
immedia te ly  after the el iminat ion of the ethanol and washing with 
water. 

4-  ~- ( l ' -Cyc lohexenyl )e thy lamtno] -  6-methoxypyrtmtdine (II). 
Compound I (2.375 g; 0.01 mole) was added to a solution of sodium 
methoxide prepared from 0.85 g (0.0~69 g-atom) of sodium and 20 ml 
of anhydrous methanol.  The mixture was boiled for 30 min and the 
ethanol was evaporated off in vacuum. The residue was stirred with 
water and extracted with ether, The substance obtained after the e l imi-  
nation of the ether was purified by recrystallization from solvents. Com- 
pounds XIII and XIX were obtained analogously. Substances X and XXV 
were obtained with a large excess of sodium (360 and 400%). Com- 
pounds XXV and XIX were not extracted with ether but, after trituration 
with water, were filtered off, washed with ether, and recrystallized. 

6-  Butoxy-4- [B-(l ' -cyclohexenyl)  -ethylamino]py~Imldlne (VII). 
Two grams (0.0084 mole) of I was added to a solution of sodium 
butoxide prepared from 0.75 g (0.032 g-a tom) of sodium and 25 ml  of 
dry butanol. The mixture was heated to the boil for 2 hr and the 
butanol was evaporated off in vacuum. The residue was separated as 
described for compound II. Substance VIII was obtained analogously in 
allyl alcohol. 

4-  ~8- ( I ' -  Cyclohexenyl)ethylamino]- 6-mercaptopyrlrnidine (IV). 
A mixture of 5 g (0.021 mole) of I, 5 g (0.08 mole) of sodium hydro- 
gen sulfide, and 10 ml  of ethylene glycol was heated at 165"-162" C 
(bath temperature) for 30 rain. Then the reaction mixture was cooled 
to below 100 ~ C and was poured into 36 ml of water. The solution 
was heated to the boiI with carbon, filtered, and acidified with acetic 
acid (80%) until the precipitate ceased to separate. The mercapto 
derivative was filtered off, washed with water, and dried. 

6-Mereapto-4-(~-phenylethylamtno)pyrimidine (XI). A mixture 
of 4 g (0.017 mole )  of 6-chloro-4-(~-phenylethylamino)pyrimidine,  
5 g (0.08 mole) of sodium hydrogen sulfide, and 30 ml  of dimethyl-  
formamide was heated at 170"-175" C (bath temperature) in a current 

of nitrogen for I 1/2 hr. The reaction mixture was cooled to room 
temperature and treated with 40 ml  of water and then it  was filtered 
and acidified with hydrochloric acid (17~ to pH 4.5. The precipitate 
that deposited was filtered off and washed with water. Compound XX 
was obtained under analogous conditions with the difference that in 
its separation from the alkaline solution this was acidfied to pH 3. 

4-  [B-(l ' -Cyclohexenyl)ethylamtno]pyrlmtdtne (III). Compound 1 
(2.375 g; 0.01 mole) in 40 ml  of acetic acid (99%) was hydrogenated 
in the presence of 0.7 g of 1.7% palladium on carbon. The reaction 
was terminated after the absorption of the calculated amount of hy- 
drogen for the el iminat ion of the chloride (224 ml). The mixture was 
filtered and the catalyst was washed with a small  amount  of a c e t i c  
acid. The acetic acid was evaporated from the i l l , a t e  in vacuum. The 
residue was dissolved in water, neutralized with sodium hydroxide 
solution (10%) to an alkaline reaction (phenolphthalein) and extracted 
with ether. The residue after the el iminat ion of the ether was purified. 
Compounds XIV, XVII, XXII, and XXIV were obtained analogously. 
Substance XXII was extracted with chloroform instead of ether. 
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