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Synthesis and Reactivity of New Pentacoordinated 
Phosphoenolpyruvate Derivatives 

Lyd ie  LABAUOINIERE, Yves LEROUX and Ramon BURGADA* 

Labora to i re  de Chimie des Organo-616ments, t o u r  44-45 

U n i v e r s i t i  P. 8 M. Cur ie,  4 p lace  Juss ieu  F-75252 P A R I S  CBdex 05 

Pentaoxyphosphoranes a re  c l o s e l y  r e l a t e d  as in te rmed ia tes  t o  the  b i o l o -  

g i c a l l y  important phosphate es te r  reac t ions .  Thus, t h e  h y d r o l y s i s  o f  

phosphoenolpyruvate 1, a s t rong  phosphory la t inq  agent, proceeds most 

probably v i a  the fo rmat ion  o f  t h e  c y c l i c  acyloxyphosphorane 2. 
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To our knowledge, s t r u c t u r e s  o f  type  2 have n o t  ye< been i s o l a t e d .  So, 

i t  becomes important t o  prepare we l l -de f ined species bear ing  such a 

r i n g .  

Th is  paper describes a q u a n t i t a t i v e  method f o r  t he  syn thes is  o f  

pentaoxyphosphoranes 5ab bear ing, f o r  t he  f i r s t  t ime, t h e  requested 

r i n g .  

The method invo lves  the f i r s t  s tep  o f  a Perkow r e a c t i o n  fo l l owed  by a 

?O 1 ,-o 

r i n g  c losure  ( 1 ) .  

0 ' QGoR 5a 

I l > P - O R  + BrCHtCOC02H NEt, 

-HN+Et3Br 

- 3a R=Me - 4 - 
5b - 3b R=Ph - 

The f i r s t  step happens w i thou t  any p ro ton  t r a n s f e r  process observed w i t h  

a( -ketoacids.  Moreover, desp i te  the  e l i m i n a t i o n  o f  Br: no Arbuzov 

reac t i on  takes p lace  w i t h  R=Me, s ince  i t  i s  the  major r e a c t i o n  w i t h  

t r imethy lphosph i te .  However, t he  presence o f  the  dioxaphospholane r i n g  

i n  2 f a c i l i t a t e s  the  r i n g  c losu re  t o  g i v e  t h e  spirophosphoranes 2. The 

hydro lys is ,  a l coho lys i s  and amino lys is  o f  2 under m i l d  c o n d i t i o n s  a re  

then s tud ied .  
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