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1 4- N N- DMF 110°C
0.3 nm 1h 40 mL
10°C
200 mL 12 h
60°C 12 h
Varian Mercury Plus 400 MHz 82% .
"H-NMR T™MS '"H-NMR 400 MHz DMSO & 11.95 3.93
CDCl;  DMSO-d PE 200 3.35 H,0 2.48 DMSO 2.15 ~ 2.25 1.46
GPC 1.21 0.80.
0.01 mol/LL LiBr ~ DMF 1.2.2 TMP-
1.0 ml/min 70°C SK,- PEGS00 , .1.372 & TMP-SK,
. Perkin 5.6 g PEG800 20 mL
Elmer Pyris-1 DSC 0.02 ¢ 10 mL
10 K/min. XRD Cu-K, 40 0.09 MPa 160°C 3h 200 Pa 160°C
kV 20 mA Rigaku X- D/MAX-2200/ 1h
pe 4.0 ° /min 10 ~ 10 mLL 10
40° 20 . 80C 12 h
1.2 84 % .
1.2.1 TMP-SK, 'H.NMR 400 MHz CDCl, & 7.27 CDCI,
3.35 g TMP 20 mL. DMF 18.00 g SK 4.16 3.93 2.23 1.52 1.21 0.80.
40 mL 6 h 1 1.
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Fig. 1 Synthetic process of 3-arm-star-shaped PEG method 1
Table 1 The molar ratio in feed
TMP-SK; PEG PEGm Yield
Samples -
FwW* mol g MW" mol g MW" mol g %
1 686 0.0005 0.343 4000 0.00175 7.0 — — — 93
2 686 0.001 0.686 2000 0.0035 7.0 — — — 92
3 686 0.002 1.372 800 0.007 5.6 — — — 83
4 686 0.002 1.372 — — — 750 0.007 5.25 82

* Formula weight » Molecular weight in average
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Fig. 2 Synthetic process of 3-arm star-shaped PEGm method 2
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Table 2 The molecular weights and the arm numbers of the 3-arm star ~_ TMP-SK.-PEG800
shaped PEG and PEGm C
V PEG2000
Samples M, w M, xyg Arm number  NMR
TMP-SK;-PEG2000
TMP-SK;- PEGS00 5 3100 3700 2.7 w ’
TMP-SK;- PEG2000 3 6700 7600 2.6 PEG4000
TMP-SK;- PEG4000 5 12700 14500 2.8 -
. TMP-SK ;-PEG4000
TMP-SK;- PEGm750 3 2900 3200 2.5 )
a I I I I
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PEG4000 TMP-SK, -
PEG800 , TMP-SK,- PEG2000 , TMP-SK,-
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Fig. 5 The DSC curves of the 3-arm star shaped PEG and linear
PEG in different molecular weights
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SYNTHESIS AND CHARACTERIZATION OF THREE-ARM STAR-SHAPED
POLYETHYLENE GLYCOLS WITH 1 1 1-TRIHYDROXMETHYLPROPANE AS CORES

WANG Kangcheng' HUANG Wei© ZHOU Yongfeng YAN Deyue’
U Department of Chemistry ~Huzhou Teacher College Huzhou 313000
% College of Chemistry and Chemical Technology —Shanghai Jiaotong University ~Shanghai 200240

Abstract A small molecule core TMP-SK; with three terminal carboxyl groups was synthesized successfully by
the reaction of 1 1 1-trihydroxymethylpropane with the excessive sebacic acid diacetic anhydride. Then the core
molecule was used as a coupling agent to condensate with polyethylene glycols PEG of different molecular weight or
polyethylene glycol monomethyl ether PEGm in the presence of stannous octoate as catalyst and diphenyl ether as
azeotropic agent to remove water. Thus the three-arm star-shaped polyethylene glycol was obtained successfully and
was characterized by 'H-NMR DSC GPC and XRD etc. DSC measurements indicate that the crystallizing
temperature and the melting temperature of the three-arm star-shaped polyethylene glycol were different from those of
the corresponding linear PEG because the existing of TMP-SK; altered its crystallizing velocity and the perfect degree
of crystals.

Key words Star polymer 1 1 1-Trihydroxymethylpropane Sebacic acid diacetic anhydride PEG





