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5-Amino-4,6-dichloro-, 5-amino-4-chloro-6-methoxy-, and 5- 
amino-4-chloro-6-morpholinopyrimidines react with PC15 to form 
monomeric 5- (trichlor ophosphoranyleneamino)pyrimidines. 

We have  p r e v i o u s l y  found  tha t  u n s u b s t i t u t e d  2 -  and  
4 - a m i n o p y r i m i d i n e s  and the  c o r r e s p o n d i n g  c o m p o u n d s  

wi th  s u b s t i t u e n t s  in t he  r i n g  r e a c t  wi th  PCI~ in a s i m i -  

l a r  m a n n e r  to  a m i d e s  wi th  t h e  f o r m a t i o n  of m o n o m e r i c  

2 -  and  4 - ( t r i c h l o r 0 p h o s p h o r a n y l i d e n e a m i n o ) p y r i m i -  

d i n e s  [1, 2]. 

It a p p e a r e d  of i n t e r e s t  to  s tudy  the  r e a c t i o n  of PC15 

wi th  5 - a m i n o p y r i m i d i n e s  in v i ew of  t he  f a c t  t h a t  the  

l a t t e r  have  p r o p e r t i e s  r e s e m b l i n g  t h o s e  of the  weak  

a r o m a t i c  a m i n e s  wh ich ,  a s  i s  w e l l  known,  w i th  a few 

e x c e p t i o n s ,  on r e a c t i o n  wi th  PC15 f o r m  d i m e r i e  t r i -  

c h l o r o p h o s p h o r a n y l i d e n e a m i n o a r e n e s  [3]. A s tudy  of 

t h i s  r e a c t i o n  was  b e g u n  wi th  5 - a m i n o p y r i m i d i n e s  c o n -  

t a i n i n g  s u b s t i t u e n t s  in p o s i t i o n s  4 and 6. 
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a R  = RI=C[; b R=CI; RI=OCH3; c R=CI; R i=- -~  /0 

The p h o s p h o r y l a t i o n  of I w a s  c a r r i e d  out in b e n z e n e  

at  70 ~ C. In a l l  c a s e s  t h e r e  was  a r a p i d  (~1.5 h r )  e v o -  

l u t ion  of two e q u i v a l e n t s  of h y d r o g e n  c h l o r i d e .  The  5 -  

( t r i c h l o r o p h o s p h o r a n y l i d e n e a m i n o ) p y r i m i d i n e s  (II) so  

f o r m e d  c o n s i s t  of c r y s t a l l i n e  s u b s t a n c e s  wi th  low m e l t -  

ing  p o i n t s  r e a d i l y  s o l u b l e  in i n e r t  o r g a n i c  s o l v e n t s .  It 

w a s  found by m o l e c u l a r  we igh t  d e t e r m i n a t i o n s  t h a t t h e y  

a r e  m o n o m e r i c .  The  5 - ( t r i c h l o r o p h o s p h o r a n y l i d e n e -  

a m i n o ) p y r i m i d i n e s  r a p i d l y  h y d r o l y z e  on s t a n d i n g  in the  

a i r .  In w a t e r  t hey  h y d r o l y z e  to the  i n i t i a l  5 - a m i n o p y r i m -  

i d i n e s  L L i k e  the  2-  and 4 - ( t r i c h l o r o p h o s p h o r a n y l i -  

d e n e a m i n o ) p y r i m i d i n e s  and  the  m o n o m e r i c  t r i c h l o r o -  

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

[4 -6 ] ,  the 5 - ( t r i c h l o r o p h o s p h o r a n y l i d e n e a m i n o ) p y r i m -  
i d i n e s  r e a d i l y  r e a c t  wi th  a m i n e s  u n d e r  o r d i n a r y  c o n -  

d i t i o n s .  With  e t h y l e n e i m i n e  t h e y  f o r m  t r i e t h y l e n e i m i -  

n o p h o s p h o r a n y l i d e n e a m i n o p y r i m i d i n e s  (III) and wi th  

m o r p h o l i n e  c h l o r o d i m o r p h o l i n o p h o  s p h o r  a n y l i d e n e -  
a m i n o p y r i m i d i n e s  (IV). C o m p o u n d s  IV r e a d i l y  h y d r o -  

l y z e  in the  a i r  and  in b o i l i n g  96% e t h a n o l  to  5 - ( d i m o r -  

p h o l i n o p h o s p h o n y l a m i n o ) p y r i m i d i n e s  (V). In t he  r e a c -  

t ion  of Va  wi th  m o r p h o l i n e ,  one of the  c h l o r i n e  a t o m s  
is  r e a d i l y  r e p l a c e d  by m o r p h o l i n e  u n d e r  the  u s u a l  

c o n d i t i o n s .  

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

4, 6-Dichloro-6-(uichlor ophosphoranylldeneamlno)pyrimldine (IIa). 
A suspension of 2 g (0.0122 mole) of 5-amino-4, 6-dichloropyrimidine 
and 2.54 g (0.0122 mole) of phosphorus pentachloride in 40 ml of ben- 
zene was heated at 70 ~ C and stirred in a current of nitrogen for 1 hr 
30 rain. The resulting solution was stirred with carbon and filtered, 
and the benzene was distilled off in vacuum to give 3.21 g (88%) of 
IIa with mp 38-42" C. Found, %: Clion 33.55%; mol. wt. 283.0. Cal- 
culated for C4HCleN3P, %o: Clio n 35.54; tool. wt. 299.3. 

4 -Chloro-5 -(t riehlorophosphor anylid eneamino) -6-rnethoxypyrlmt- 
dine (IIb) was obtained similarly. Yield 89.5%o, mp 80-85 ~ C; Found, 
%: Clion 34.6; mol. wt. 282.0. Calculated for C~H4C14NaOP, %0: Clion 
35.07; tool. wt. 294.9. 

4, 6 -Dichloro-6 -[trt(ethylene~mino)phosphoranylideneamino]pyrim - 
ldtne (IIIa). A suspension of 2 g (0.0122 mole) of 5-amino-4,6- 
dichloropyrimidine and 2.54 g (0.0122 mole) of PCl~ in 10 ml of ben- 
zene was heated in a current of nitrogen at 70 ~ C and stirred for 1 hr 
30 rain. The solution was cooled to 8-10 ~ C and at this temperature, 
with stirring, a solution of 1.68 g (0.0366 mole) of ethyleneimine and 
3.7 g (0.0366 mole) of triethyleneimine in 30 ml of benzene wasadded 
to it. After this, the reaction mixture was stirred at 20 ~ C for 2 hi, the 
triethyleneimine hydrochloride was filtered off and washed with ben- 
zene, the mother liquors were combined, the benzene was distilled 
off in vacuum, and the residue was washed with petroleum ether to 
give 3.14 g (80.8%) of Ilia, mp 86.5-88 ~ C (from ether). Found, %: 
C 37.92; H 4.29; C1 21.49; N 26.33; P 9.64. Calculated for CIoH~ClzN6P, 
%: C 37.63; H 4.11; C1 22.22; N 26.33; P 9.7. 

The following were obtained similarly: 4-chloro-5-[rxt(ethylene- 
imino)phosphoranylideneamino]-6-methoxypyrimidine (IIIb) with a 
yield of 68.2%, mp 72-73.5* C (from ether). Found, %: C 42.15; 
H 5.03; C1 11.10; N 26.68; P 9.44. Calculated for CnH16C1N6OP, fro: 
C 41.98; H 5.12; C1 11.27; N 26.70; P 9.84; and 4-chloro-5-[tri(ethyl- 
enelmino)phosphoranyltdeneamino]-6-rnorpholinopyrirnidtne (IIIc) 
with a yield of 87%, mp 146-146.5 ~ C (from benzene). Found, %: 
C 45.63; H 5.78; C1 9.46; N 26.16; P 8.50. Calculated for CI4H21C1NTOP, 
%: C 45.47; H 5.72; CI 9.59; N 26.51~ P 8.88. 

4, 6 -Dichlor o-5 -(chlorodimorpholinophosphoranylldeneamino)- 
pyrimldine (IVa). With stirring and cooling (6-8 ~ C), 3.19 g (0.0366 
mole) of morpholine in 10 mt of benzene was added in a current of 
nitrogen to a solution of 2.74 g (0.00914 mole) of IIa in 40 ml of ben- 
zene. The reaction mixture was stirred with cooling for 30 rain and at 
20 ~ C for 2 hr and was left to the following day. The morpholine hydrochIo- 
ride was filtered off and washed with benzene, the mother liquors were 
combined, the benzene was distilled off in vacuum, and the residual 
oil was crystallized from a small amount of petroleum ether. YieM 
3.54 g (96.7%), mp 126-127.5 ~ C (from ether). Found, %: H 35.72; 
H 4.22; Clto t 26.63; Clio n 8.6; N 17.32; P 7.60. Calculated for 
CIgHI~ClaNsOzP, %: C 35.97; H 4.28; Clto t 26.55; Clio a 8.85; N 17.48; 
P 7.73. 

4-Chloro-5 - (chlor odtm orpholinophosphoranylideneamino) -6-rnor- 
pholinopyrimldine (IVe) was obtained similarly. Yield 77.6%, mp 
136-138 ~ C (from benzene). Found, %: C 43.00; H 5.60; C1 15.33', 
N 18.47; P 6.89. Calculated for CmHzsClzN603P, %: C 42.58; H 5.58; 
C1 15.71; N 18.62; P 6.86. 

4, 6-Diehloro-6-(dimorpholinophosphonylamino)pyrimidine (Ya). 
A solution of 2.17 g of IVa in 15 ml of 96% ethanol was boiled for 15 
rain and then the reaction mixture was neutralized with a solution of 
triethylamine in benzene. The solvent was distilled off in vacuum, 
the residue was boiled with ethyl acetate (3 x 70 ml) and filtered off, 
and the ethyl acetate was distilled in vacuum to give 1.61 g (77.6%) 
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of Va. After crystallization from ethyl acetate, mp 184.5-186 ~ C. 
Found, %: C 37.75; H 4.77; C1 18.54; N 18.36; P 3.04. Calculated for 
C~HIsCIsNsO~P, %: C 37.71; H 4.75; CI 18.55; N 18.33; P 8.10. 

4-Chlor o-5 - (dim orpholinophosphonylamino) - 6 -me~oxy-pyrimi- 

dine (Vb) was obtained similarly; yield 62.90]o, rap. 213.5-214 ~ C 

(from ethyl acetate). Found, %: C 41.15; H 5.45; CI 9.34; N 18.32; 

P 7.9. Calculated for CI3HzICINsO4P, %0: C 41.88; H 5,60; C1 9.89; 
N 18.54; P 8.20. 

4-Chloro-6-(dim orpholinophosphonylamino) - 6 -morpholinopyrimi- 
dine (Vc), a) By the preceding method, yield 75.4%, mp 194-196 ~ C 
(from methanol). Found, %: C 44.23; H 5.97; C1 8.18; N 19.49; P7.20. 
Calculated for CI~Ha6C1NsO4P, %: C 44.39; H 6.05; C1 8.19; N 19.42; 
P 7.16. 

b) A solution of 0.4 g (0.00105 mole) of Va and 0.18 g (0.0021 
mole) of morpholine in 5 ml of methanol was left at 20 ~ C for a day. 
The solvent was evaporated off to half bulk, and the precipitate was 
filtered off to give 0.24 g (54%) of Ve. A mixture with the sample 
obtained by method (a) gave no depression of the melting point. 
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