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Cyclic Phosphorus(V) Compounds: Phosphazanes and 
Anhydrides 

mrtin Murray*, Adrian Whatley, and Gary Woodward 
Department of Organic Chemistry, University of Bristol 
Qntock's C l o s e ,  Bristol ,  Bs8 lTS, -land 

31P n.m.r. has been extensively used t o  study the preparation and 
reactions of cyclic phosphorus-(V) canpounds containing P-N-P and P-0-P 
linkages. Michaelis ' "Oxyphosphazobenzolchlorid", [C6H5NPOCl In has been 
shown by 31P n.m.r. and mss spectroscopy to  be the  trimer (n=3) ,  not the 
dimer as  proposed by Michaelis. 
hydrochloride and FW13 t o  form the dimer ( two isaners cis- and trans-) 
and the t r k r  have keen elucidated. 

The ccnp t ing  reactions of ani l ine 

W i t h  PSC13 only the dirrer 
[C6H5WXlI2 is formed (both isaners). 

me reaction of m12 w i t h  m e  mle of hater in the presence of t r ie thyl -  
mine has been shown to  yield the dimer [RpO2I2 (one isaner m l y )  i f  
R = C6H5 and the trimer [Rp0213 i f  R = EX2N, whereas the reaction of 
C6H5POC12 w i t h  C6H5PO(OH)2 yields principally the  trimer with 110 t race of 
diner . 

A l l  the six-membered r ing ocanpounds studied have been shown t o  have the  

''two up, one down" arrangemsnt of ligands a t  the  three pbspbrus atans, no 
evidence having been found for  the symetrical structure ,  although a 
crystal  structure of the  symetrical isaner of [Et2NpoZl3 has been 
reported without de t a i l s  of its preparation. 
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