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ABSTRACT In order to obtain PEO with reduced crystallinity, novel PEO derivatives
containing carbonate linkages in the main chain have been synthesized by the reaction of
various molecular weight poly(ethylene glycol)s (PEGs) with dimethyl carbonate (DMC) in
the presence of H,SO, to yield methyl carbonate terminated PEGs, followed by condensation
reaction under vacuum in the presence of titanium isopropoxide (TiP) catalyst. The number
average molecular weight of PEGs used was in the range of 200 and 600 g/mol. The
structure and compositions of the resulting polymers were characterized by *H—NMR and
8C—NMR. Their thermal behavior and molecular weight were characterized by DSC/TGA
and GPC, respectively.
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Figure 1. 'H—NMR spectra of (a) PEG—200 and
(b) methyl carbonate end—capped PEG—200.

methoxy

—CH,CH,0—-
PEO

BC—-NMR

, Figure 2(b)

154 ppm . NMR
PEG

PEO

PEO
PEO . Table 1

PEG-200, PEG-400, PEG-600
PEO

762

sl

§ ot e T ow g
cH 0 - i o o -l [

d
h
CHE, v
| i
T T T T T T
80 70 6.0 50 40 30
ppm
1] b
&
Cp
H - D-{EH;"H;’-.'I EHzl:Hj-.'l l: L EHJ
H |
|
[
o
T T T T T T T T
190 170 150 130 110 90 70

ppm
Figure 2. (a)'H—NMR spectrum and (b)**C—NMR

spectrum of poly(ethylene oxide—carbonate)s.

Table 1. GPC Results and Crystallinity of Poly(ethylene
oxide-carbonate)s

145°C, 24h, in vacuo
CHy—0-E- D-(EHgCHgD-}n—C 0-CHy 4.» ~LB D-ECH;CHZD#

polymer
PEG Ul o DP () yield(%)' crystallnity (%)’
PEG200 1439 165 6 54 B,
PEG400 1714 148 4 58 .
PEG600 2816 130 4 55 .
PEG200° 5081 150 22 21 3
PEG400° 2148 150 5 18 4
PEGGOO° 5043 140 9 32 31

“ Removed H,SO, before polymerization.
b Calcbjllgted based on the amount of PEG converted to the polymer.

ce= prc (AH, AH, ; enthalpy of melting for PEO derivatives).
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Figure 3. GPC trace of poly(ethylene oxide—
carbonate)s with M, = 5800 relative to polystyrene
standards.
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Figure 4. DSC thermograms of poly(ethylene oxide—
carbonate)s.
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Figure 5. TGA thermograms of poly(ethylene oxide—
carbonate)s.
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