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Reaction of Phosphoramides with Isocyanates in PTC 
Conditions - Novel Method of Synthesis of Carbodiimides 

* Zs.M.J&szay , I.Petneh&zy, L. TBke 

Org. Chem. Technology Dept., P o l y t e c h n i c a l  Unlv. Budapest. 
1521 Budapest, HUNGARY 

b r i n g  our a t tempts  t o  p r e p a r e  asymmetr ical ly  s u b s t i t u t e d  

carbodi lmides of  biochemical i n t e r e s t  we have observed t h a t  

phosphoramidate-esters r e a c t  under phase- t ransfer  c o n d l t i o n s  

w i t h  l socyanates  g i v i n g  carbodlimides.  

0 0 
/R0/2PH + R”NC0 - R’-N=C=N-R” + /RO/,P’ 

~ H - R ’  b K  
- 3 4 2 - 1 - 

where R: Me, Et, i-Pr 
R t  : a l k y l ,  cycloalkjr l  , amlnoalkyl group 
R”: Bu, Ph, cyclohexyl  

Toprepare t h e  phosphoramides 1 we used t h e  modlf i e d  Atherton-Todd 

r e a c t i o n  applying t h e  phase- t ransfer  c a t a l y s i s  suggested by 

Zwierzak. We found, t h a t  t h e  phosphoramidate anion could be for- 

med from &,wi thout  t h e  use  of any c a t a l y s t  I n  t h e  presence  o f  

s o l i d  K2C03 i n  a p r o t i c  s o l v e n t  a t  r e f l u x  and r e a c t s  smoothly 

with isocyanates .  Cornparising our method w l t h  o t h e r  s y n t h e s i s  of 

2 it  seems t o  be a promising p r e p a r a t i o n  of carbodi imldes used 

I n  p e p t l d e  chemistry.  
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