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W-Hydroxyphosphonates are impor tant  i n te rmed ia tes  i n  t h e  prepa- 
r a t i o n  of var ious organophosphorus compounds. Methods f o r  t h e i r  prepa- 

r a t i o n  have been described.' We now r e p o r t  new aspects o f  t h e i r  s t r u c -  

t u r e  and spectroscopy. I n  t h e  s o l i d  s t a t e ,  0,O-dimethyl a-hydroxy-@ - 
-phenyl-A-chloroethylphosphonate has been shown by X-ray d i f f r a c t i o n  

s tud ies  t o  c o n s i s t  o f  hydrogen-bonded dimers with a hydrosen-bond 

l e n g t h  between t h e  phosphoryl  oxygen and hyd roxy l  hydrogen atom o f  1.74 

i. The P=O bond i s  r e l a t i v e l y  s h o r t  (1.463). 

The 'H and 13C nmr spectroscopy o f  these compounds i s  compl icated 

by t h e  presence of a c h i r a l  carbon atom i n  t h e  a -pos i t i on ,  r e s u l t i n g  i n  

magnetic non-equivalence o f  t h e  a lkoxy groups, and of t he  -CH2 protons 

i f  present .  Magnetic non-equivalence p e r s i s t s  i n  t h e  a-methoxy ana- 

logue, i n  which i n t ramo lecu la r  or i n te rmo lecu la r  hydrogen bonding can- 

no t  occur.  

Whereas cx-hydroxyphosphonates g i v e  o n l y  weak molecular i o n s  i n  

electron- impact mass spectrometry (due t o  thermal  decomposition), MH' 

i ons  are observed i n  t h e  p o s i t i v e  i o n  fast-atom bombardment mass spec- 

t r a  obta ined us ing  a g l y c e r o l  m a t r i x .  Fragmentation o f  t h e  MH' i o n  oc- 

curs by pathways analogous t o  t h a t  occu r r i ng  i n  thermal decomposition, 

which y i e l d s  d i a l k y l  phosphi te  and halogenoketone.' E i t h e r  of these 

components separate as the  n e u t r a l  fragment, with t h e  observed i o n  

being the  protonated form of t he  o the r .  
1. Gy.Keglevich, I.Petnehazy, L.TBke and H.R.Hudson: Phosphorus 

S u l f u r ,  29, 341 (1987) and c i t e d  references. 
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