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PREPARATION OF ORGANIC-INORGANIC POLYMERS: 
REACTION OF FUNCTIONALIZED CYCLOTFUPHOSPHAZENES WITH 
DIISOCYANATES 

ISABELLE DEZLYDIE PEMBERTON-ROGER DE JAEGER 
L.A.S.I.R. (CNRS UPR A 2631 L),Universitd des Sciences et Technologies 
de Lille, C5,59655 Villeneuve dAscq Cedex, France 

Abstract Synthesis of new urethane-phosphazene polymers: reaction of 
cyclotriphosphazenes containing hydroxyl functions with diisocyanates. 

Key words : (3,5-dihydroxyphenoxy)(pentaphenoxy)cyclotriphosphazene - 
Urethane phosphazene polymers 

The objective of this work was to prepare organic-inorganic polymers from hydroxy 
derivatives and diisocyanates. The first step consists of the reaction of (hexachloro) 
cyclotriphosphazene with sodium phenolate to give chloro(pentaphenoxy) 
cyclotriphosphazene 1; the second, the reaction of 1 with sodium 3S-dimethoxy 
phenolate to obtain (3,5-dimethoxyphenoxy)@entaphenoxy)cyclotriphosphazene 2; the 
third, the deprotection of hydroxyl functions in 2 with BBr,/H,O as [l] to give the ( 3 5  

dihydroxyphenoxy)(pentaphenoxy)cyclotriphosphazene 3. As illustrated below, 3 reacts 
with 1,6-hexamethylene or 2,4-tolylene diisocyanates to give polymers 4,5 [2] . 

CeH50, ,WeH3(OH)2 

c6H50,N"p'! /W& + EN-R-NCO -- -1-0 
,PI' .P 'oC,H, 4 and 5 2,4 TDI (R= CH&H3) 

C6H50 
1,6 HDI (R= (CH2)6) 

T' T= N3P3(OPh)5 

The structures of both classes of compounds were investigated by 31P, 13C, 'H NMR, 
infrared spectroscopies, mass spectrometry and elemental analysis. The molecular 
weights of polymers were determined by SEC analysis with the use of THF as solvant. 

REFERENCES 

[ 11 A. MEDICI, G. FANTIN, P. PEDRINI, M. GLERIA , F. MINTO, 
Macromolecules, 25,2569 (1992). 
[2] M. KAJIWARA, H. SAITO, J .  Macrornol. Sci. Chem., A16(4), 873-879 (1981). 

1666]/34 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
9
:
1
7
 
2
8
 
J
a
n
u
a
r
y
 
2
0
1
1


