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The phosphorylation of ethanoldiamine under the reaction conditions described by Moedritzer and Irani 
[ij gave a Complexone with an unusual structure as shown by x-ray diffraction stI~icture analysis. The pro- 
d,Act, 4-(phosphonomethyI)-2-hydroxy-Z-oxo-i ~4,2-oxazaphosphorinane contains an ester ring O6PzC2NC3C4 

(see figure) formed as a result of intvrmoleeular vsterification of the alcoholic group of etnanolaminedimetnyl- 

enephosphonic acid acid with one of the phosphonie groups. Tl~e monoelinie crystals contained a phosphone 
g r o u p .  The s p a c e  g r o u p  was  P z j n ,  The uni t  c e l l  p a r a m e t e r s  a r e :  a = 5. 959(4),  b = 8. 979(4), and  c= 11. 710(~) 
A, f i = 1 0 0 . 3 6 ( 3 )  ~ Z = 4 ,  R = 0 .040 .  

This  s tudy  showed  tha t  the  c o m p l e x o n e  has  a z w i t t e r - i o n i e  s t r u c t u r e ,  i . e . ,  one  of  the  t lydrogen  a t o m s  i s  
bound to the  n i t r o g e n  a t o m .  The  phosphon ie  g r o u p ,  w h o s e  oxygen  a t o m  is  in  the  e s t e r  r i n g ,  i s  p r o t o n a t e d  w ~ l e  
the  r e m a i n i n g  two p r o t o n s  a r e  on the  two oxygen  a t o m s  o f  the  s e c o n d  pnosphone  g r o u p .  T h u s ,  th is  e o m p l e x o n e  
i s  a t r i b a s i e  a c i d  and has  two phosphone  g r o u p s  d i f f e r i n g  in  t h e i r  s t r u c t u r a l  f u n c t i o n s .  The e s t e r  r i n g  of  the  
c o m p l e x o n e  has  c h a i r  c o n f o r m a t i o n  wi th  i n t r a c y c l i e  a n g l e s  in  the  r a n g e  f r o m  101.2  ~ to  116.1~ The bond l eng ths  

a r e  shown in t he  f i g u r e .  

F i g .  1 

1. 

LITERATURE CITED 

K. Moedritzer and R. R. Irani, J. Org. Chem., 3_!, 1603 (1966). 

M .  V. L o m o n o s o v  M o s c o w  S ta te  U n i v e r s i t y .  N.  S.  K u r n a k o v  In s t i t u t e  of  G e n e r a l  and I n o r g a n i c  C h e m i s -  
t r y ,  A c a d e m y  of  S c i e n c e s  of  t he  USSR, M o s c o w .  Len in  K o m s o m o l  U r a l s  F o r e s t  T~ehnology  I n s t i t u t e ,  S v e r d -  
l o v s k .  T r a n s l a t e d  f r o m  I z v e s t i y a  At~ademii  Nauk SSSR, S e r i y a  K n i m i e h e s k a y a ,  No. 11,  p .  2649, N o v e m b e r ,  

1984. O r i g i n a l  a r t i c l e  s u b m i t t e d  J u l y  23, 1984. 

2430 056 t~ -5230 /84 /3311-2430508 .50  �9 1985 P l e n u m  P u b l i s h i n g  C o r p o r a t i o n  


