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VIBRATIONAL AND CONFORMATION STUDY IN SHORT-MAIN 
LINEAR DI CHLOROPHOSPHAZENES 

Y.LEMMOUCH1, C.BREMARD, G. D'HALLUIN, Y.HAMMOUTOU, 
and R. DEJAEGER 
Laboratoire de Spectrochimie Infrarouge et Raman 
LP 2641 Universiti! des Sciences et Techniques de Lille 
Flandre Artois 59655 Villeneuve d 'Ascq Cedex FRANCE 

The avai labi l i ty  of new high polymer based o n  a polyphosphazene 
backbone provides  a n  opportuni ty  for  t h e  explora t ion  of t h e  d i f f e r e n t  
p a r a m e t e r s  which induce t h e  conformat ion  of  macromolecular  chains .  
Information in needed  for  polydichlorophosphazenes to c o r r e l a t e  solid 
state and  solut ion proper t ies  with s t r u c t u r a l  f a c t o r s  of t h e  p r e f e r r e d  
conformation.  Rarnan spectroscopy is a powerfu l  tool  to inves t iga te  
t h e  conformat ion  change  in solut ion as well as in t h e  solid state. Unti l  
now, some X-ray s t r u c t u r a l  d a t a  and vibrat ional  s tud ies  have  been per-  
formed f o r  cyc l ic  t r i m e r i c  and t e t r a m e r i c  dichlorophosphazenes. Hower-  
ver, t h e  cyc l ic  s y s t e m s  d o  not  a p p e a r  as t h e  b e s t  models  for  t h e  polydi- 
chlorophosphazenes. Indeed, t h e  cons t ra in ts  of a c y c l i c  molecule  induce  
d i f fe rences  in s t r u c t u r a l  p a r a m e t e r s  and  conformat ions .  

Earl ier ,  a number  of  short-chain ana logues  of macromolecular  phos- 
phazenes  have  been  synthesized and s o m e  X-ray d i f f rac t ion  s tudies  
h a v e  been real ized.  In t h e  present  work, w e  descr ibe  e x p e r i m e n t a l  evi-  
d e n c e  for  R a m a n  s p e c t r a  of t w o  s e r i e s  of short-chain l inear  chlorophos-  
phazenes  in solution as well as in t h e  solid state f r o m  77 to 450 K : 

C12(0)P ( N=PC12 )n N=PC13 n=0,1,2 (1) 

[CI3P (N=PC12),, N=PCI3]+ Y- n=0,1,2 ; Y X I ,  PCI6 (2) 
The polar ized R a m a n  s p e c t r a  w e r e  c a r r i e d  o u t  in solution and/or  

in t h e  fused state f rom 220 to 450 K, ass igned accord ing  to t h e  s t r u c t u -  
ra l  assumptions obta ined  f rom t h e o r e t i c a l  conformat iona l  s tud ies  and 
t h e n  compared  with t h e  31 P NMR results. On t h e  o t h e r  hand, t h e  R a m a n  
s p e c t r a  of a l l  t h e  compounds w e r e  recorded  using powder  s a m p l e s  f o r  
77 to 300 K. The  d a t a  a r e  i n t e r p r e t e d  using t h e  X-ray ana lyses  previously 
repor ted  f o r  s o m e  compounds under  study. 
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