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The Chemistry of Some Isopolar Analogues of Phosphoric and 
Pyrophosphoric Acids 

* 
G.Michael Blackburn, Andrew S.Cumming, and Graham E.Taylor 

Department o f  Chem i s t ry  , 
Un ive rs i t y  o f  She f f i e ld ,  

She f f i e ld  S 3  7HF,  U.K. 

We have prev ious ly  es tab l i shed t h a t  the  a - f l u o r i n a t i o n  o f  alkanephosphonates 

provides analogues o f  phosphate es te rs  which have improved l i s o p o l a r i  t y '  

r e l a t i v e  t o  simple a1kanephosphonates.l 

a l i a s  i n  enhanced a c i d i t y  and i n  the  u p f i e l d  s h i f t  f o r  the 31P n.m.r. 

resonance. Indeed, f o r  a range of halomethanephosphonic acids we have 

found the r e l a t i o n s h i p  ' I  1 5 ~  = 9.61(pKa2 - 4.59)ppm ' I  gives an excel l e n t  

c o r r e l a t i o n  between these parameters. I n  t h i s  contex t ,  the p roper t i es  

o f  CF2ClPO(OR)2 species, der ived from the Michael is-Becker reac t i on  o f  

d i a l k y l  phosphonates w i t h  Freon 22, CF2C12, w i l l  be described. 

I n  studies on the development o f  new methods f o r  the prepara t ion  o f  f l u o r o -  

methy 1 enebi sphosphonates, we have reacted te t rae thy  1 d iazomethyl enebi sphos- 

phonate w i t h  hydrogen f l u o r i d e  under a v a r i e t y  o f  cond i t ions  and w i l l  

descr ibe novel syntheses o f  bromfluoromethylene- and chlorof luoromethylene- 

b i  sphosphonates. 

For b i o l o g i c a l  purposes, non- isos ter ic  i sopo lar  analogues o f  pyrophosphoric 

ac id  a l so  have an important ro le .  

t e t r a e t h y l  cis-ethylene-l92-bisphosphonate as the  major reduc t ion  product 

o f  the corresponding acetylenebisphosphonate. The same cis- isomer i s  

formed by the  acid-catalysed cleavage o f  the 2-ethoxy-1,3-dioxolane der ived  

from M kroyann i d i  s 

which 

racer& mod i f i ca t i on  o f  the same es te r  from the reac t i on  o f  g l yoxa l  w i t h  

t r imethylphosphi te.  I t  i s  converted &a the lS3 -d ioxo lane  i n t o  the trans- 
isomer o f  ethylene-1,2-bisphosphonate. 

Some o f  these analogues o f  pyrophosphoric a c i d  have been incorporated i n t o  

analogues o f  nucleoside polyphosphates. 
l J .  C. S. Perkin  Trans I ,  1984,1119. 

3Phosphoms & Sulphur, 1984 , 20,323. 

This p roper ty  i s  manifest ,  i n t e r  

We have i so la ted  and charac ter ised  

tetramethyl  1,2-d i hydroxyethane-l,2-b i sphosphona t e  , 
s thereby proven to be the  meso-isomer. We have i s o l a t e d  the 

2J. C. S. Perkin !l'rans I ,  submitted. 
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