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THE SYNTHESIS AND P R O P E R T I E S  OF SOME D E R I V A T I V E S  OF 2 - O X O - 4 -  

T H I O X O - A N D  2, 4 - D I T H I O X O - 1 H ,  3 H - P T E R I D I N E S  
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Some new derivatives of 2-oxo-4-thioxo- (I) and 2, 4-dithioxo-lH, 
3H-pteridine (II) have been prepared by treatment of 2,4-dioxo- (III) 
and 2-thioxo-4-oxo-lH, 3H-pteridines (IV) with P2Ss in dioxane solu- 
tion. The corresponding 4-phenylhydrazones, and the products of 
reaction of the pteridinethiones with aliphatic and aromatic amines 
and amino acids, have been obtained. 

I t  i s  k n o w n  t h a t  the  s u l f u r  in  the  4 - p o s i t i o n  in 2, 4 -  
d i t h i o u r a e i l  [1], 2, 4 - d i t h i o b a r b i t u r t c  a c id  [2], 2, 4 -  
d i t h i o h y d a n t o i n  [3], and  s o m e  o t h e r  h e t e r o e y c l i c  c o m -  
p o u n d s  [4, 5] e x h i b i t s  t h i o k e t o n i c  p r o p e r t i e s ,  and  is  

r e a d i l y  e x c h a n g e d  f c r  the  a m i n o  and  a lky l  o r  a r y l a m i n o  

g r o u p s .  T a y l o r  e t  al .  [6] h a v e  shown  t h a t  4 - t h i o x o - 6 ,  7-  
d i p h e n y l - 3 H - p t e r i d i n e  r e a c t s  w i t h  b e n z y l a m i n e  and  

b u t y l a m i n e  in  b o i l i n g  a l c o h o l  in  p r e s e n c e  of m e r c u r i c  
ox ide ,  and  w i t h  a l c o h o l i c  a m m o n i a  in  a s e a l e d  t ube ,  
w i t h  t he  f o r m a t i o n  of t he  c o r r e s p o n d i n g  4 - a m i n o -  
d e r i v a t i v e s .  In o r d e r  to s t u d y  t h i s  p r o b l e m  in  g r e a t e r  

d e t a i l ,  we h a v e  s y n t h e s i z e d  e igh t  p t e r i d i n e  d e r i v a t i v e s  
of t y p e s  I and  II b y  k n o w n  m e t h o d s  [7]. T h e  r e a c t i o n  
of III w i th  P2Ss l e a d s  to the  r e p l a c e r n e n t  of on ly  one  
o x y g e n  a t o m .  R e p l a c e m e n t  of the  2 - o x y g e n  a t o m  would  
g ive  the  k n o w n  2 - t h i o x o - 4 - o x o - e o m p o u n d s  [8, 9], wh i l e  
r e p l a c e m e n t  of the  4 - o x y g e n  a t o m  would  l e ad  to  the  
n e w ' i s o m e r i c  c o m p o u n d s .  T h e  c o m p o u n d s  o b t a i n e d  
d i f f e r e d  in c o l o r ,  m e l t i n g  po in t ,  and UV a b s o r p t i o n  
s p e c t r a  f r o m  the  2 - t h i o x o - 4 - o x o -  d e r i v a t i v e s ,  s h o w i n g  

t h a t  the  o x y g e n  a t o m  in  the  4 - p o s i t i o n  h a s  b e e n  r e -  

p l a c e d ,  w i th  the  f o r m a t i o n  of I. R e a c t i o n  of IV w i t h  
P2S5 l ed  to t he  f o r m a t i o n  of II. 
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Compounds I and I I  were  h i g h - m e l t i n g ,  w e l l - c r y s -  
ta l l i ne  compounds of an orange o r  red  co lo r .  T h e i r  UV 
a b s o r p t i o n  m a x i m a  in  0.1 N NaOH w e r e  s u b s t a n t i a l l y  

s h i f t e d  t o w a r d  l o n g e r  w a v e l e n g t h s  in  c o m p a r i s o n  w i th  

t h o s e  of the  2 - t h i o x o - 4 - o x o -  i s o m e r s .  
On  h e a t i n g  I w i t h  p h e n y l h y d r a z i n e  in a l c o h o l  o r  

a c e t i c  ac id ,  c o p i o u s  e v o l u t i o n  of H2S o c c u r s  w i th  the  
f o r m a t i o n  of d a r k  r e d  c r y s t a l s  of the  4 - p h e n y l h y d r a -  

z i n c - d e r i v a t i v e s  of the p t e r i d i n e s  (V). W h e n  t he  r e -  
a c t i o n  is  c a r r i e d  ou t  in a c e t i c  ac id ,  s i m u l t a n e o u s  
a e e t y l a t i o n  o c c u r s  to g ive  t he  a c e t y l - d e r i v a t i v e s  of 

V. C o m p o u n d s  I and  II r e a c t  w i t h  a m m o n i a ,  p r i m a r y  
and  s e c o n d a r y  a l i p h a t i c  a m i n e s ,  and  p r i m a r y  a r o m a t i c  
a m i n e s ,  and  w i th  a l i p h a t i e  a m i n o  a c i d s .  The  r e a c t i o n  

w i t h  a m m o n i a  and  a m i n e s  p r o c e e d s  on  h e a t i n g  in  a c e t i c  

a c id  o r  a l c o h o l ,  and  is  a c c o m p a n i e d  b y  the  e v o l u t i o n  of 
H2S, g i v i n g  4 - a m i n o - ,  4 - a l k y l a m i n o - ,  4 - d i a l k y l a m i n o - ,  
and  4 - a r y l a m i n o - d e r i v a t i v e s  (VI). T h e  r e a c t i o n  wi th  
a m i n o  a c i d s  p r o c e e d s  in b o i l i n g  a l c o h o l i c  s o l u t i o n  in 

p r e s e n c e  of s o d i u m  a c e t a t e  to g ive  the  4 - c a r b o x y a l k y l -  
a m i n o - d e r i v a t i v e s  of p t e r i d i n e  (VII). 

R e a c t i o n  of II w i th  p h e n y l h y d r a z i n e  o r  wi th  a m i n e s  
l e a d s  to  r e p l a c e m e n t  of the  s u l f u r  a t o m  in the  4 - p o s i -  

t i on  on ly ,  s i n c e  u n d e r  s i m i l a r  c o n d i t i o n s  t h e  s u l f u r  
a t o m  in 2 - t h i o x o - 4 - o x o - l H ,  3 H - p t e r i d i n e  d o e s  not  r e -  
a c t  e i t h e r  w i th  a m i n e s  o r  w i th  p h e n y l h y d r a z i n e .  The  
2 - s u l f u r  a t o m  r e a c t s  on ly  u n d e r  m u c h  m o r e  s e v e r e  
c o n d i t i o n s  [10, 11]. T h e  c o m p o u n d s  w e r e  h i g h - m e l t i n g  
s u b s t a n c e s  wi th  a n e u t r a l  r e a c t i o n .  T h e  4 - a r y l a m i n o -  
c o m p o u n d s  w e r e  ye l low,  bu t  the  a l k y l a m t n o - d e r i v a t i v e s  
and  VII  w e r e  a l m o s t  c o l o r l e s s .  

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

Pteridine-4-thiones. A suspension of 0.0025 moles of III or IV and 
0.005 moles of PaSs in 25 ml of anhydrous dioxane was boiled on an 
oil bath under reflux for from 15 rain to 1.5 hr. The mixture was 
treated with charcoal, filtered, and the filtrate poured into an equal 
volume of water, The precipitate which separated was purified by 
recrystallization. 

4-Phenylhydrazinopteridines. A solution of 0.001 moles of I or II 
and 0.2 ml of phenylhydrazine in 10 ml of alcohol or acetic acid was 
boiled under reflux until evolution of H2S ceased (from 10 to 30 rain). 
The product which crystallized was purified by rectystallization. 

4-Aminoptefi.dines. 0.001 moles of I or I I ,  0.001 moles of the are- 
matic amine or aminoethanol, and 10 ml of alcohol or acetic acid (or 
0.001 mole I, 0.002 mole aliphatic amine hydrochioride, 0.002 mole 
of sodium acetate and 10 ml of alcohol) were boiled until evolution 
of HzS had ceased (1-3 hr). The solid which separated on cooling or 
dilution with water was filtered off and purified by recrystallization. 

4-Carboxyalkylaminopteridines. A mixture of 0.001 mole of the 
amino acid and I or II was boiled with 10 ml of alcohol and 0.5 g of 
sodium acetate until no more H2S was evolved (3-7 hr). The reaction 
mixture was diluted with an equal volume of water, acidified with 10% 
HC1, and the precipitated product filtered off. 

Data on the compounds obtained are given in the table. 
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UV Absorption spectra (in 0.1 N NaOH): 
1) 2-thioxo-4-oxo-6, 7-diphenyl-lH, 3H- 
pteridine; 2) 2-oxo-4-thioxo-6, 7-diphenyl- 
1H,3H-pteridine; 3) 2, 4-dithioxo-6, 7-di- 

phenyl-lH,3H-pteridine. 
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