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Diazadiphosphetidine Ring Systems 
By R. JEFFERSON, J .  F. NIXON,* and T. M. PAINTER 

(Chemical Laboratory, University of Sussex, Brighton, Sussex BN1 9Q J) 

DIAZADIPHOSPHETIDINE ring systems, (RNPX), (I) (R = the products being identical with those formed via route 
alkyl, aryl; X = chlorine), containing tervalent phosphorus, (a), subsequent fluorination affording only (111; R = Me, 
which are isomeric with phosphonitrilic compounds (11) X = F) (62%), with no evidence for formation of a stable 
(RXP=N), are said to be formedl?, in reaction between: diazadiphosphetidine ring. The identity of the com- 

characteristic 19F and 31P n.m.r. spectra of the fluoro- 
derivative which is an example of the XX'AA'X"X"' 

R-group) .6 

(a) an amine hydrochloride and phosphorus trichloridel pounds was confirmed by and by the 
(R = Ph, X == C1) 

(R = Me, X = C1) 
(bf  a disilazane (R3Si) 2NR and phosphorus trich10ride2 spin system (neglecting further interaction with the 

On the other hand there is a report that aniline hydro- 
chloride and phosphorus trichloride afford only the non- 
cyclic product RN(PCl,), (111) (R = Ph, X = Cl), which 
on elimination of phosphorus trichloride gives (Ph3N,P,) 
rather than (PhNPCl) ,., 

We showed previously4 that alkylaniinobisdichlorophos- 
phines (111; R = Me, Et; X = C1) could be synthesised by 
route (a) and more recently we have extended this method 
to the phenyl and m-chlorophenyl  derivative^.^ 

We now report that route (b) above also provides a 
synthetic route to these non cyclic compounds (111; R = Me, 
X = Cl) when 1 : 1 molar ratios are used: 

(Me,Si),NMe + ZPCl, --f MeN(PCl,), + 2Me3SiC1 

x x  

Similarly no  evidence for ring formation was found in the 

( 1) dehydrofluorination of rnethylaminodifluorophos- 
phine, MeNHPF,,7 using tertiary base or caesium 
fluoride. 

following reactions : 
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(2) f xmation of trimethyltin fluoride in the reaction 
tletween PF, or MeK(PF,), and heptamethyldistann- 
a zane (Ne,Sn) ,NMe. 

(3) thermal elimination of phosphorus trichloride from 
RIeN ( PCl,) 2. 

(4) elimination of trimethylchlorosilane from MeN (PC1,) 
and (R,Si),NMe 2.e. 

NeS(I’Cl,), + (Me,Si),NUe ---A+ (MeNPCl), + ZMe,SiCl. 

623 

Instead reaction (4) carried out with either a deficiency or 
an excess of (111) produced the known “cage” aminophos- 
phine, tetraphosphorus hexamethylhexaimide, P,(NMe),,s 

21\IeS(PC,I,), + 4(Me,Si),KMe -+ P4(NMe), + 8Me,SiCl 

Exchange of groups on phosphorus leading to some 
B4eX(I?Cl,), formation was also observed during lH n.m.r. 

1 A. Xichaelis and G. Schroeter, Chem. Bey., 1894, 27, 490. 

studies of mixtures of PC1, and P,(NMe), a t  room tempera- 
ture. 

(MeN),P, + 8PC1, =: 6MeN(PCl,), 

It is worth noting that although phosphorus pentafluoride 
and its derivatives, R,PF,- n, readily react with disilazanes to 
form the well established cyclic compounds, (RNPF,R) 2,9,10 
containing quinquevalent phosphorus ; there is no analogous 
reaction using trifluorophosphine.3 Likewise deamination 
of di(alky1amino)phenyl phosphines, [PhP(NHR),],ll pro- 
duced the cyclic polyphosphine, (PhP),, rather than the 
I?-N ring compound, while several careful attempts to 
prepare the related trifluoromethyl-phosphorus derivat ivesf2 
(I; R = Me, X = CF,) were also unsuccessful. 

It therefore appears that the existence of these interesting 
cyclic PI’I-N compounds (I) is as yet not well established. 
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