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SHORT COMMUNICATION 
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Bangalore 560012, India. 

and 
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Department of Chemistry, Birkbeck College (University of London), London, WC1 E 7HX, U . K .  

( R e w i t  i d  Novemher 24, 1979) 

The reactions of halogenocyclotetraphosphaza- 
tetraenes N4P4X8, with nucleophiles have received 
little attention and only the reactions of the octa- 
chloride, N4P,C18, with amines have been in- 
vestigated in any detail.' Millington and Sowerby' 
studied the reaction of N4P,CI, with dimethyl- 
amine and isolated the derivatives, N,P4C18 - n  

(NMe,),,n = 2,3,4,5,6,8;severalN-methylanilino 
derivatives, 

N, P4ClM - ,( N Me Ph), , 

n = 1, 2, 3, 4, 6, have been reported r e~en t ly .~  
Numerous isomeric products were obtained in 
these reactions involving secondary amines; the 
replacement pattern is predominantly non-geminal 
in both We now report our preliminary 
findings on a reaction of N4P4ClM with a secondary 
amine that gives rise to a bicyclic phosphazene. 

The octachloride, N4P4CI,, reacts with di- 
benzylamine in boiling methyl cyanide to give a 
mixture of chloro(dibenzy1amino) derivatives, 
N4P,CIM-n[N(CH2Ph)2],, n = 1-4 (yields 5-40% 
after column chromatography), and a small quantity 
of the compound, 

N4P4[N(CH,Ph)2l6(NCH2ph) 

( I ) ,  mp 254°C (yield 3.5 "/,) [m/ef(obs) = 1460.635; 
C,, HgoN, ,P4 requires m/ef = 1460.6331. The 
270 M H z  'H nmr spectrum of compound (1) 
suggests that it has a bicyclic structure: a triplet 

(d 4.57: N(9)CH2) and three doublets (d 4.38, 
3.97, 3.92; intensity ratio 1 : 1 : I )  are observed 
(solvent: CDCI,). Its 3'P{1H} nmr spectrum 
is an A,B, type with signals in the region of 
ca. 20 6. The region of the spectrum is well separa- 
ted from that associated with fully aminolysed 
cyclotetraphosphazatetraenes (cu. 4-10 6)' and is 
characteristic of bicyclic phosphazene~.~ The infra- 
red spectrum of compound (1) has a strong band 
at 1200cm-' (r.P=N); the band at 792cm-' 
arises from the P(2)-N(9)-P(6) bridge-the phos- 
phazane part of the bicyclic ~ke le ton .~  These 
distinctive features are also prominent in the 
infrared spectra of other bicyclic phosphazenes4 

(PhCH ?)? N N( CH Ph), 
\ /  

N I?\ N 

"N .....tHN' 
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but are absent in the spectra of analogous mono- 
cyclic phosphazatetraenes [eg ,  N,P,(NRR')*, 
v(P=N) is ca. 1250-1270 cm-'1.' 

In our earlier studies, we observed that bicyclic 
phosphazenes were obtained only when the cyclo- 
tetraphosphazene possessed at least two primary 
amino sub~ti tuents .~ It seemed probable that a 
proton abstraction step followed by an intra- 
molecular, trans-annular nucleophilic substitution 
was involved in the formation of this new type of 
phosphazene. In the present work, the formation 
of the bicyclic phosphazene (1) must involve a 
dealkylation step. Although dealkylation of second- 
ary amines in the presence of chlorocyclophos- 
phazenes and other phosphorus (V) chlorides 
has been noted previously,6 this report is the first 
example of dealkylation accompanied by an intra- 
molecular nucleophilic attack to give a bicyclic 
phosphazene. Also, the maximum number of 
chlorine atoms replaced by dibenzylamino groups 
for the monocyclic chlorophosphazenes, N,P,Cl, 
and N,P,CI, is two' and four respectively. Hence, 
the large number of dibenzylamino substituents 
that can be accommodated by this bicyclic skeleton 
is somewhat unexpected. 

We are indebted to the Overseas Development 
Administration, U.K. and the University Grants 
Commission, New Delhi, for support. 
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