
Tetrahedron Letters,Vol.29,No.36,pp 4547-4550,1988 0040-4039/aa $3.00 + .oo 

Printed in Great Britain Pergamon Press plc 

PHOSPHRNIUM CATIONS/IMINOPHOSPHANE REACTIONS. 

SYNTHESIS OF A SPIRANIC AZADIPHOSPHIRANIUM CATION 

Christian ROQUES, Marie-Rose MAZIEXES, Jean-Pierre MAJORAL and Michel SANCHEZ 

Laboratoire SynthBse, Structure et RBactivit& de Molkcules Phosphor&es, 

U.A C.N.R.S 454. Universitd Paul Sabatier 31062 Toulouse Cedex France. 

Abstract : The unexpected synthesis of the first spiranic azadiphosphiranium cation is 

reported, as well as a new entry to diazadiphosphetidine systems. 

The versatile chemistry of cationic dicoordinated phosphorus species -phosphenium ca- 

tions -has recently been the subject of intensive studies '. Their reactions with unsatura- 

ted organic molecules (dienes, alkynes etc.) afford various phosphorus containing heterocy- 

cles. Furthermore phosphenium cations were found to act as Lewis acids since they possess a 

formal positive charge and a sextet of electrons at phosphorus. These properties are exem- 

plified by the reaction of cations 2a-c with a neutral dicoordinated phosphorus derivative, 

the iminophosphane 1, giving the diazadiphosphetidines Sa-b or leading to the first char- 

ged spiranic compound 7 in which a cationic phosphorus acts as a Spiro center between a 

three and a five membered ring. 

Stoechiometric addition of cations 2a-b to the iminophosphane 1 in dichloromethane at 

-70°C for 30 mn leads quantitatively to the cis 1,3,2,4 diazadiphosphetidines 5a-5b * isola- 

ted by pentane extraction in 80% yield. If the resulting mixture is stirred for two additio- 

nal hours, the trimethylsilyl trifluoromethane sulfonate formed during the reaction reacts 

further with 5a-b to give unstable silylated diazadiphosphetidinium cations which are quic- 

kly hydrolysed into the corresponding cationic P-H derivatives 6a-b 3*4 isolated respective- 

ly in 60 and 40% yield. 

A multi-step mechanism can be postulated to explain the formation of diazadiphospheti- 

dines 5a-b : i) transient generation of the acyclic cation 3a-b resulting from the Lewis 

acid/base complex between the phosphenium cation and the iminophosphane 1 ii) formation of 

trimethylsilyl trifluoromethane sulfonate and of the iminophosphane-phosphine 4a-b iii) unu- 

sual migration of a diisopropylamino or diethylamino group from the tricoordinated to the 

dicoordinated phosphorus atom of 4a-b then cyclisation into the final four membered ring. 

On the other hand the reaction of the cyclic phosphenium 2c with derivative 1 af- 

fords the first spiranic aza diphosphirane cation 7 isolated in 30% yield. Interestingly 

the reaction is slower in this case : the formation of the acid/base adduct 3c is observed 

by 31P NMR spectroscopy even at room temperature (6 - 209.7 and 190.1 broad lines) ; the 

transient formation of 4c can also be postulated, but here the migration of the amino group 

cannot. Indeed the electrophilic attack of the nitrogen phosphorus double bond by the ca- 

tion 2c takes place giving rise to 7 5. 

4547 



4548 

(Me3Si)2N-P=pSiMe., + R2P+ CF3S03 

1 T 2a, R - NiPr2 

2b, R - N(W2 

2c, R- Me-N-CH2-CH2-N-Me 

SiMe3 
I 

Me3Si, /N, ,SiMe3 

R2P 
/N-P\N/P-N\pR 

I 2 

SiMe3 
I 

/N\ 
R-plN/P-R 

SiMe3 SiMe3 

/SiMe3 + CF3S03A 
(Me3Si)2N-P-N, 

PR2 I 
3a-c 

N' 
SiMe3 

'PR2 
I 

+ CF3S03SiMe3 

4a-c 

f 1 -1-3R kl 

8a-c Sa-b 

I i) CF3S03SiMe3 ii) H20 

SiMe3 
I 

Me3Si, 
N/ 

SiMe3 

QP' \ ,A 

/;\ lpLN > 

-NL/N- -' 

7 
CF3S03 

CF3S03 

SiMe3 

6a-b 



4549 

Surprisingly no dimerization of 4 occurs, the l-3 amino migration in compounds 4a-b 

or the electrophilic attack of 4c by cation 2c being faster than the formation of dimers 8a- 

c. Such a behavior is in marked contrast with those of iminophosphane-iminophosphoranes 

which quickly dimerized even at low temperature into the corresponding diazadiphosphetidi- 

6 nes . 

The composition and constitution of 7 is mainly established from NMR data. The "F 

NMR spectrum confirms the presence of the CF3S03 anion. The "P NMR spectra appears as a 

set of three doublet of doublets each phosphorus being coupled with the two others. The lar- 

ge lJP2-P3 value (324.6 Hz) is typical for a s dative P ---+ P bond 1,7 in which the phospho- 

rus atom noted P2 behaves as a Lewis acid. 

In conclusion these reaction show the versatile behavior of phosphenium cations to- 

ward the iminophosphane 1. They provide a general synthetic pathway for the synthesis of 

unstable phosphenium ions or a stable spiranic diphosphiranium cation. Up to now only two 

examples of the transient generation of phosphenium from dicoordinated phosphorus derivati- 

ves were ireported : A12C16 attack of the phosphorus nitrogen double bond of 1 leading to 

acyclic and cyclic zwitterions 8 or protic attack of a diphosphene with formation of a phos- 

phenium as the former product '. Extension of these reactions (presence or not of trimethyl- 

silyl groups) is underway. 
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