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SYNTHESIS AND CRYSTAL STRUCTURE OF A NEW CLASS OF 
OXYGEN BRIDGED BICYCLI C TETRAPHOSPHAZANES 

M. MURRAY, G. WOODWARD 
Department-of Chemistry, University of Bristol, 
Cantocks Close, Bristol, BS8 lTS, England 

The reaction of primary amine hydrochlorides with 
phosphorus oxychloride in the presence of 1/4 mole of H20 
yields the title compounds I (R = CgH5-t 4-CH3CgH4-, 
4-CH30CgHq-, 3-CH3CgHq-t CF3CH2- 1 .  Hydrochlorides Of 
more basic amines do not yield any cyclic material. The 
compound I ( R  = C6H5) was isolated as one isomer. 
An X-ray crystallographic study has shown an open ring 
structure in which the two chlorine atoms are positioned 
on the same face of the P4N4 ring as the P-0-P bridge. 

has shown similarities to that of [C6H5NPOC1I3. The 
P-0-P bridge can be selectively hydrolysed, e.g. 
H20/primary aliphatic amine yields compounds of type 11, 
but reaction with stronger nucleophiles such as sodium 
ethoxide in ethanol yields polymeric material. 

An initial study of the reactivity of this ring system 

This chemistry could provide a useful route to 
cyclotetraphosphazane ring systems and may also yield new 
bicyclic ring systems e.g. 111. 

(I) (11) (111 1 
( R=aryl, R'=alkyl, X=CH2 or NR-) 
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