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The reac t ions  of subst i tuted 1 ,2-oxaphospholan-5-one  2-oxides ,  which a r e  ambident  reagents ,  with 
alcohols  and amines  p roceed  by two dif ferent  routes  [1]: 
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This  reac t ion  sequence  is in accord  with the P e a r s o n  pr inc ip le  [2]. The alcohol a t tacks  the cen t e r  having 
the highest  e lec t ron  densi ty,  v i z . ,  the phosphorus  a tom,  while the s t r o n g e r  base  (amine) a t tacks  the e lec -  
t r o n - p o o r  cen te r ,  v i z . ,  the ca rbon  of the carbonyl  group of the phospholane oxide. 

Cons ider ing  the inductive effects,  one may  expect that alcohols should be  m o r e  basic  than water .  
However ,  compar i son  of the data on the bas ic i ty  of wa te r  and alcohols gives con t rad ic to ry  resu l t s  [3-5]. 
Accord ing  to [6], wa te r  is a s t r o n g e r  ba se  than alcohols,  and the bas ic i t i e s  of the l a t t e r  a r r a n g e  themse lves  
in o r d e r  of the inductive effect  of the hydrocarbon  rad ica l s .  

It  was thus of in te res t  to find out which reac t ion  cen t e r  wa te r  would at tack during hydro lys i s  of the 
oxaphospholane oxide. 

Using oiS- label led  water ,  we have de te rmined  the or ienta t ion in the opening of the r ing during hydro l -  
ys i s  of 2 - e thy l - l , 2 -oxaphos pho l an -5 -one  2-oxides (I), 

E X P E R I M E N T A L  

By hydro lys i s  of (D with 12% heavy-oxygen  wa te r  we obtained e thyl-f i -carboxyethylphosphinic  acid (II) 
with mp 99,5~ which is v i r tual ly  nonvolat i le  at res idual  p r e s s u r e  of ca.  1.10 "~ ram.  To obtain a vo l a -  
t i le compound, we t r ea t ed  acid (l'I) with PCI~ in CC14; the solvent  and phosphoryl  chlor ide  obtained were  r e -  
moved  f r o m  the reac t ion  m i x t u r e  in vacuo, and the res idue ,  e thyl - f l -ehloroformyle thylphosphinic  chlor ide  
(IH), was  t r e a t e d  with methanol: without dis t i l la t ion.  The methyl  e thyl- f l -carbomethoxyethylphosphinate  acid 
(IV) obtained was dist i l led,  and the p e r c e n t a g e  of O 18 in it was de te rmined .  
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By m a s s  s p e c t r o m e t e r ,  6% O ~8 was found in e s t e r  (IV) (according to the l ines 165 and 167, which c o r -  
respond to M - C2H 5, 179.181 = M - CH3). Of this amount,  ca,  3% 0 ~8 is found in the carbonyl  group 
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(according to the l ines 79 and 81, and 109 and 111). The lines at 87, 79, and 109 co r re spond  to ions of the 

composi t ion  (CH2CH2COOCH3) + 
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, r e spec t ive ly .  

These  data allow one to conclude that wa te r  at tacks both react ion cen te r s  of phospholane oxide (I), 
v iz . ,  the phosphorus  atom and the carbonyl  carbon,  to approximate ly  the s ame  degree .  Isotopic exchange 
at the P(O)OH and CO2H groups was also es tabl ished.  

The hydro lys i s  of phospholane oxide (I) apparent ly  p roceeds  via in te rmedia te  complexes  with sub-  
sequent  decomposi t ion of the l a t t e r  
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It is mos t  l ikely that a t tack of the wa te r  p roceeds  along a line pe rpend icu la r  to the plane of the carbonyl  
group. This leads to m a x i m u m  superpos i t ion  of the bonding orb i ta l s  of oxygen on the ",r-electron cloud of 
the earbonyl  group. 

C O N C L U S I O N S  

Hydro lys i s  of 2 - e t hy l - l , 2 -oxaphos pho l a n -5 -one  2-oxide  p roceeds  via a t tack of water  at both reac t ive  
cen t e r s ,  the phosphorus  a tom and the earbonyl  carbon.  
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