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The Reactivity of Mn(II) and Ti(1V) Dialkylamides with 
Organophosphorus Esters 

JI 
V . D .  Fester,  M. Froneman, T.A. Modro and S.M. Vather 

Department o f  Organic Chemistry, Un ive rs i t y  o f  Cape Town 

Rondebosch 7700, South A f r i c a  

Treatment o f  d i a l k y l  (o r  d i a r y l )  phosphites w i t h  t i t a n i u m  t e t r a k i s -  

(d iethylamide) a t  room temperature resu l ted  i n  a smooth displacement o f  

both es te r  func t ions  by the diethylamino groups t o  g i ve  bis(diethy1amino) 

phosphorus ac id  (58-65%). The same r e s u l t s  a re  obtained a t  -40" and no 

evidence o f  an intermediate product was detected us ing  'H n.m.r. techniques. 

Treatment o f  dimethyl phosphite w i t h  t i t a n i u m  tetrakis(n-dibutylamide) 

resu l ted  i n  i s o l a t i o n  o f  two products which were i d e n t i f i e d  as b i s -  

(n-di  bylamino) phosphorus ac id  (52%) and methyl-(n-dibutylamino) phosphorus 

ac id  (21%). On the o ther  hand, t r i a l k y l  ( t r i a r y l )  phosphates are  i n e r t  

t o  the t i t a n i u m  reagents. 

I n  con t ras t ,  however, treatment o f  t r i a l k y l  (o r  t r i a r y l )  phosphates w i t h  

manganese bis(diethy1amide) resu l ted  i n  i s o l a t i o n  o f  N,N-diethyl d i a l k y l  

(o r  d i a r y l )  phosphoramidate (63-84%) w i t h  no evidence o f  the d i s u b s t i t u t e d  

[ i . e .  (RO)P(0)(NEt2)2] o r  t r i s u b s t i t u t e d  [ i . e .  (NEt2)3PO] analogues. 

Manganese b i s (d iethylamide) proved unreact i ve towards N,N-d i e t h y  1 d ie thy  1 - 
phosphoramidate which ind ica tes  t h a t  the reac t i on  stops a t  the mono- 

s u b s t i t u t i o n  stage. Treatment o f  d i e t h y l  phosphi te w i t h  manganese 

bis(diethy1amide) gave a mix tu re  o f  unreacted d ie thy lphosph i te ,  e t h y l -  

(d iethylamino) phosphorus ac id  and b is (d ie thy lamin0)  phosphorus a c i d  i n  a 

r a t i o  o f  2:4:1. 
The amination o f  the above phosphorus d i -  and t r i - e s t e r s  us ing  t i t a n i u m ( l V )  

and manganese( I I )  reagents represent the f i r s t  examples o f  the  d i r e c t  

displacement o f  a phosphorus es te r  f unc t i on  by an amino group. 
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