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HYGROLYSIS O F  A SPIROPHOSPHORANE TO A PHOSPHONATE 

Y.LEROUX, D.EL MANOUNI, L L A B A U D I N I E R E * ,  R.BURGADA*, 
A. S AFSAF , A. NEUMAN , and H . G I  L L I E  R 
L a b o r a t o i r e  de C h i m i e  S t r u c t u r a l e  B i o m o l i ? c u l a i r e ,  
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*Laboratoire B e  C h i m i e  des O r g a n o i ? l & m e n t s .  UA 4 7 3  CNRS 
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FRANCE 

Phosphonate I1 i s  o b t a i n e d  by h y d r o l y s i s  of  t h e  s p i r o p h o s p h o r a n e  
I ( 1 ) .  I R ,  1H and 31P NMR s p e c t r a  c o n f i r m  t h e  phosphonate  s t r u c t u r e .  
However, one q u e s t i o n  remains a b o u t  t h e  r e l a t i v e  p o s i t i o n  of  t h e  amide 
and e s t e r  f o n c t i o n  r e l a t i v e  t o  t h e  phosphonate  group.  I n  f r o n t  of t h i s  
d i f f i c u l t y ,  w e  r e s o l v e d  i t  through X-Ray c r y s t a l l o g r a p h y  of 11. 
Phosphonate I1 s t r u c t u r e  shows a s l i g h t l y  d i s t o r t e d  f i g u r e  of  t h e  s p i -  
rophosphorane I of  which i t  comes from. T h i s  o b s e r v a t i o n  i s  q u i t e  a s t o -  
n i s h i n g  because  of t h e  l o t  of p o s s i b l e  c a r b o n y l  p o s i t i o n s  of t h e  new 
ester  f o n c t i o n .  We can  r e a s o n a b l y  r a t i o n a l i z e  t h i s  phenomenon as a 
memory e f f e c t ,  phosphonate  I1 “keeping i n  mind” even  i n  s o l i d  s t a t e ,  
i . e .  i n  t h e  more c o m f o r t a b l e  conformat ion ,  t h e  memory of t h e  phospho- 
r a n e  s t r u c t u r e .  

l y s i s  mecanism of sp i rophosphorane  I .  T h i s  one i n v o l v e s  t h e  a p i c a l  
bond break w i t h  t h e  c o n c o m i t t a n t  f o r m a t i o n  of t h e  P=O bond. We a g r e e  
with t h e  work of MC C a s t e l i j n s  and a1 ( 2 )  and w e  g i v e  a complementary 
informat ion  about  t h e  h y d r o l y s i s  mecanism of t h e  phosphorane I which 
have a P-C bond. 

p e r m i t s  t o  e x p l a i n  e a s i l y  t h e  o p p o s i t e  r e a c t i o n  p a t h s  we need f o r  t h e  

More, t h i s  o b s e r v a t i o n  a l l o w s  t o  j u s t i f y  unambiguously t h e  hydro-  

I n  c o n c l u s i o n ,  w e  have  proved a v e r y  i m p o r t a n t  memory e f f e c t  which 
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