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THE EFFECT OF SILVER PERCHLORATE OF THE REACTION OF TRIALKYL 

PHOSPHITE WITH Ct-HALOGENOKETONES 

H.R.HUDSON, R.W.MATTHEW5 and 0.O.SHODE 

Department o f  Appl ied Chemistry and L i f e  Sciences, The Poly-  

t echn ic  o f  Nor th London, Holloway Road London N7 8DB, U.K. 

GY. KEGLEVICH, I. PETNEHAZY and L . TOKE 

Department o f  Organic Chemical Technology, Technica l  U n i v e r s i t y  

o f  Budapest, H-1521 Budapest, HUNGARY 

T r i a l k y l  phosphi tes are known t o  r e a c t  wi th o(-halogenoketones t o  

y i e l d  f3-ketophosphonates (Arbuzov p roduc t )  or v i n y l  phosphates (Perkow 

product )  according t o  coni i i t ions. '  m-Hydroxyphosphonate may be formed 

i n  a d d i t i o n ,  i n  p rc l t i c  media.' We have now shown t h a t  none o f  these 

products  i s  formed i n  t h e  presence o f  s i l v e r  p e r c h l o r a t e  ( i n  benzene 

s c l u t i m )  j nor  cou ld  we d e t e c t  t he  ketophosphonium p e r c h l o r a t e  r e p o r t e d  

p rev ious l y .  Phosphorus-31 nmr showed t h e  fo rma t ion  o f  t r i m e t h y l  phos- 

phate and te t ramethy l  pyrophosphate as t h e  exc lus i ve  phosphorus - con- 

t a i n i n g  products .  The sequence o f  p o s s i b l e  r e a c t i o n  i s  complex and t h e  

o v e r a l l  s to i ch iomet ry  may vary somewhat accord ing t o  t h e  r a t e  and o rde r  

o f  r i x i n g .  T r i a l k y l  phosphate cou ld  be formed by e l i m i n a t i o n  o f  a lkyne 

from vinyloxyphosphonium in te rmed ia te  produced together  wi th  s i l v e r  i o -  

d ine  i n  f i r s t  stage o f  t he  i n t e r a c t i o n .  Pyrophosphate fo rma t ion  would 

then r e s u l t  f rom n u c l e o p h i l i c  a t t a c k  o f  t r i m e t h y l  phosphate on t h e  tri- 

methoxy(1-nethylviny1oxy)phosphoniun i o n ,  which may be formed as a re- 
a c t i v e  i n te rmed ia te .  Evidence f o r  f o rma t ion  o f  methy l  p e r c h l o r a t e  i n  

the  f i n a l  d e a l k y l a t i o n  o f  t h e  quasiphosphonium in te rmed ia te  i s  p rov ided  

by p ro ton  nmr spectroscopy and by t h e  fo rma t ion  o f  t h e  N-methylquino- 

l i n i u m  s a l t  on a d d i t i o n  o f  q u i n o l i n e .  No change i n  t h e  31P nmr spectrum 

occurs a t  t h i s  stage. Other by-products o f  t h e  main r e a c t i o n s  i n c l u d e  

t h e  dehalogenated ketone (acetone from iodoacetone or acetnphenone from 

ci-iodoacetophenone). 
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