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A FACILE AND GENERAL SYNTHESIS OF PHOSPHINYLGUANIDINES 

LOTHAR JAGER a, NICOLAS INGUIMBERT b, MARC TAILLEFER b, 
HENRI-JEAN CRISTAU b. 

a Institut fur anorganische Chemie, Martin Luther Universitit, D-061220 HallelSaale, 
Deutichland. 

b Laboratoire de Chimie Organique, ENSCM, URA 458,8 rue de l'Ecole Normale, 
34053 Montpellier, France. 

Abstract : In order to synthesize new phosphorus guanidines 3, 5 as potential 
agrochemicals the reactivity of phosphorus cyanamides 1,4, was investigated towards 
aliphatic and aromatic amines. 

Sodium diphenylphosphinyl cyanamides 1 reacts with alkyl-, aryl-ammonium- 
chlorides under mild conditions to alkyl-, aryl-diphenylphosphinyl cyanamides 2, 

which rearrange, at temperature depending on the amine basicity, to give N-alkyl or 
(aryl) N-diphenylphosphinyl guanidines 31. 

X R=Aryl 
+ RNH3CI + T=25"C x -  

Na-b Ph$" RNH3 ___) Ph2P' NH, 
[ph2';cA (-NaCI) [ ; C d -  R=Alkyl h = C '  

2 T=130-190°C 3 'NHR MeOH 25°C 1 
x=o,s  (Yields : 65-95%) (Yields : 5040%) 

Low temperature 1H-NMR and X-Ray cristallographic investigations show that 
only one tautomeric form exist, in which the imino substituent is in a position to the 
phosphorus atom. 

This work was extended to the synthesis of phosphonioguanidines 5 2. 

(R = Aryl) 
R'Ph2P=NCN RNH3c I b [R'Ph2$;N3c ""'1 c1' ( R  = Ph ', R"NH) 

4 CH3CN Reflux 'NHR (Yields : 5045%) 
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