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Introducdion

Glycidyl ethers represent an interesting family of monomers
becanse of the great diversity of the comresponding polymer materials
which can be potentially obtaned by wvarying the nature of the
alkozide group (OF), thus allowing the preparation of polymers with
hydrophilic to hydrophobic chains, tunable LCST, ete.
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Various types of initiating species have been used to polymerize
glycidyl ethers but their polymerization was subjected to important
side reactions. Latent initiators such as slfonium!, pyridinium?® and
phosphonium” salts were used for glycidyl ethers polymenzation at
high temperature. MNondonic species such as hydroxylamides,
aminimides®, esterified phosphonic adds’ or amides® were also used
as initiators. All these systems yield only low molar masses oligomers
(5000 gimel).

Nucleophilic species such as potasdum of sodium hydromides or
alkoxides are also commonly used although they show limitations in
the control of the pelymenzation and only allow the formation of
oligomers due to transfer reactions™ '™ to monomer and solvent.

We have found recently that the association of trakylaluminum to
alkali metal alkoxides or ammonium salts allows the controlled high
speed anionic polymerization of propylene oxide and ethylene oxide™.
This presentation deals with the use of these initiating systems for the
polymenzation of glycidyl methyl ether {GME) and a study of the
L3CT properties of the polymers as a function of their melar masses.

Results and discussion

To be active the initiating sy stem 1-Buz AV Octy Br requires to
work with a slight excess of aluminic compound with respect to the
ammonium salt. In these polymerization conditions, at -20%C in
toluene, methyl glycidyl ether polymenzation proceeds up to
completion although alowering of the polymernization rate 15 observed
at high monomer conversion, Polymerization can be explaned by the
monemer activated mechanism in which each monemer molecule iz
activated by 1-Buzdl before the nucleophilic attack of the 1.1 [i-
Bu: M) [NOctyBr] “ate” complex (Scheme 1), Beside reduction of
polymenization rate is attnibuted to competitive complexation of i-
Buz il by the polyether chain
Expenmental molar masses of the poly(methyl glycidyl ether)s are in
agreement with theoretical molar masses assuming the formation of
one chain per ammoninm salt and molar mass distributions are narrow
{Table 1). Indeed, MATDI-TOF analvsis of poly(glycidyl ether)
samples allow to confirm an initiation mechanism involving the

bromide amon.
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Schemel - Eeaction mechanism involving monomer achivation and
trapping of 1-Buzhl by growing chain.

The evolution of polymer molar masses versus conversion
during a polymenzation experiment performed at 0°C is shown in
Figure 1. A5 may be seen the number-average molar masses increases
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linearly with increasing conversion in good agreement with a living-
type polymern zati o,

Table 1 — Glycidyl methyl ether (GME) polymenzation initiated by
NOctyBr (I) inthe presence of 1-Buz &l in toluene. Conversion, 100%

T

[GME] [Al) : Mnth. I EED.
md) [0 (O " gmd) (@moly DT
3 13 300 ShE0 3000 3100 1.1
14 -30 15h 10 000 10 %00 1.06
3 2.6 -30 4ha0 30000 28700 1.07
3 4.3 -30 Th A7 500 43 600 1.10
3 7 -30 ThZE0 92 000 27100 1.16
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Figurel - 1 op VELSUS conversion plots for GME polymerization
initiated by NOctyBr, activated by 1-Busdl (1.5 eq), [ GME]/[I] = 335,
[GME] = Zmolfl, 0°Cin toluene

Preliminary studies of polyGMWE in aqueous solution allowed
us to confirm the LCST charactenistics of the polymer and to show the
dependence of the critical solubility temperature Tc on the polymer
melar mags (Figure 2). Tc varies from 60,5°C for 6;=10 000 gimol
te 56,5%C for Afn= 43 600 and 87 000 gfmol. Surprizingly chans
with Am= 3000 gimol are not soluble ower the whele range of
temperature examined. Further work 15 in progress in this area to
understand these findings.
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Figure? - LC3T dependence on polymer molar mass for 1%wt
acquecus polyGME solutions
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