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THE MECHANISM OF REACTIVE GROUP EXCHANGE AT T R I -  
COORDINATE PHOSPHORUS CENTRE 

M. CYPRYK, J. CHOJNOWSKI, and W. FORTUNIAK 
C e n t r e  of Molecular and Macromolecular S t u d i e s  of t he  
P o l i s h  Academy of Sciences, S ienk iewicza  1 1 2 ,  90-363 
L6d5, Poland 

Compounds o f  t r i c o o r d i n a t e  p h o s p h o r u s  a r e  w e l l  k n o w n  t o  

h a v e  t h e  a b i l i t y  t o  e x c h a n g e  some r e a c t i v e  g r o u p s  b o u n d  t o  

t h e  P ( I I 1 )  c e n t r e  (scheme 1) or t h e y  may e x c h a n g e  r e a c t i v e  

g r o u p s  i n  r e s u l t  o f  t h e  i n t e r a c t i o n  w i t h  compounds of  o t h e r  

h e t e r o a t o m s  l i k e  s i l i c o n  ( scheme 2 )  

R;R;PX + R;R;PY == R;R;PY + R;R;PX (1) 

R1R2PX + R S i Y  = RlR2PY + R 3 i X  ( 2 )  

R1, R 2 ,  R;, R;: A l k ,  A r ,  OAlk ,  O A r ,  NA lk2  

P a r t i c u l a r l y  r e m a r k a b l e  r e a c t i v i t y  a n d  o f t e n  a m a z i n g l y  

h i g h  s e l e c t i v i t y  a r e  e x h i b i t e d  b y  s y s t e m s  i n v o l v i n g  R1 a n d  

R 2  s u b s t i t u e n t s  i n c r e a s i n g  n u c l e o p h i l i c i t y  o f  t h e  p h o s p h o -  

r u s  c e n t r e  l i k e  d i a l k y l a m i n e  g r o u p s .  I t  was shown t h a t  i n  

t h e s e  s y s t e m s  i o n i c  c o m p l e x e s  a r e  f o r m e d  (scheme 3 , 4 )  w h i c h  

a r e  s t a b l e  o n  t h e  NMR t i m e  s c a l e  a t  l o w  t e m p e r a t u r e s .  

V a r i a n t  t e m p e r a t u r e  31P a n d  2 9 S i  NMR s t u d i e s  o f  t h e s e  com- 

p l e x e s  p r o v e d  t h a t  t h e y  a r e  t r u e  i n t e r m e d i a t e s  i n  t h e  

l i g a n d  e x c h a n g e  p r o c e s s e s .  

R1R2PX + R I S i Y  = [R;R;XP- S i E ] + Y -  ( 4 )  

The mechan ism of  t h e  d e c o m p o s i t i o n  o f  t h e s e  i n t e r m e d i a t e s  

t o  t h e  e x c h a n g e  p r o d u c t s  i s  d i s c u s s e d .  
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