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ON THE REACTIVITY OF P TRICHLORO N DICHLOROPHOSPHOR- 
YL-MDNOPHOSPHAZENE C13P=N-P (0) C 1 2  

R. DE JAEGER, J.HEUBEL, A.MAZZAH, and G.D'HALLUIN 
Laboratoire de Spectrochimie Infrarouge et Raman, 
LP 2641 Universitg des Sciences et des Techniques de 
Lille, Flandre, Artois 59655 Villeneuve d'Ascq CEDEX 
FRANCE 

In t h i s  pos te r  w e  give t h e  r e s u l t s  of s o m e  reac t ions  of  P t r ich loro  
N dichlorophosphoryl monophosphazene C13P=N-P(0)C12 (I) wi th  inorganic  
and  organic  nucleophi l ic  reagents .  
( I )  r e a c t s  with N 2 0 4  o r  b e t t e r  with N 2 0 3  in t h e  liquid state at low 
t e m p e r a t u r e  to give t h e  compound IN[P(O)CI2l2 1 -  NO'. Its s tab i l i ty  i s  
low, and  i t  r e a c t s  rapidily to g ive  polymers  with s imul taneous  NOCl 
el iminat ion.  
(I) r e a c t s  with t h e  a m i n e s  - pyrrol idine and bis-chloroethylamine to 
give t h e  der iva t ives  R CI2-,, (0) with n = l ,  m = o  and 
I : n=2, m = o  and 1 : n=3, m = 2  f o r  and  n=o,  m = l  ; n = l ,  

m 

rn=o and 1 ; n=2, m:o ; n=3,  m = l  and 2 f o r  R =  N(CH2 C H  C1) 

In o r d e r  to in t roduce  a n  i n s a t u r a t e d  subs t i tuant  in ( I ) ,  t h e  r e a c t i o n s  
with sodium propenolate ,  allyloxytrimethylsilane, orthoal lylphenol ,  and 
a l ly lamine  h a v e  been s tudied.  
With t h e  f i r s t  t w o  reagents ,  at room t e m p e r a t u r e ,  t h e  main  product  

in HN[P(O)CI2I2 with t h e  der iva t ive  IC12(0)P 12-N-CH2-CH = C H  - A t  
low t e m p e r a t u r e  in CH2C12 t h e  m a i n  product  is  C12(0)P-N=PC12 (OCH2- 

C H = C H ) 

A t  low t e m p e r a t u r e  in d ie thyle ther  C12(0)P-N=PC12(0 C2 H5) and  allyl- 
e t h y l e t h e r  appear .  T h e  involvement  of t h e  c a t i o n  ICHr=-CH-=-CH2 I+ 
explains  t h e s e  l a s t  t w o  react ions.  With or thoal lylphenol  w e  obta in  t h e  
mono subs t i tu ted  der iva t ive  C12(0)P-N=PC12(OC,H4CH2CH=CH2) with 
a yield of a b o u t  70 %, a n d  with a l ly lamine  w e  a l s o  o b t a i n  t h e  compound 

In th i s  l a s t  case i t  i s  possible with a n  e x c e s s  of a l ly lamine  to c o m p l e t e l y  
s u b s t i t u t e  (I) .  

All c i t e d  der iva t ives  have  been c h a r a c t e r i s e d  by 31P, IH,  13C, 15N 
NMR and s o m e t i m e s  by m a s s  s p e c t r o m e t r y  and  IR spectroscopy.  

2 2' 
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CI2(O) P-N:PC12 NH C H 2  CH=CH2. 
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