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Fig. 2 '"H-NMR spectra of monomer and HBPA with core feed ratio of 1:45
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Table 1 The percentage of core part, dendritic part, linear part and

terminal part in the hyperbranched polymers
Core Dendritic Linear Terminal
Polymer*
(%) (%) (%) (%)
HBPA-0 17.8 47.7 34.5
HBPA-1 1.3 15.8 48.9 34.0
HBPA-2 3.3 8.9 52.8 35.0

“HBPA-0: without a core; HBPA-1: core feed ratio of 1:45; HBPA-2

core feed ratio of 1:20
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Fig. 3 Comparing of' H-NMR spectra (8 =5.2 ~5.8) for
samples of different core ratios

HBPA-0: without a core, HBPA-1 . core feed ratio of 1:45,
HBPA-2. core feed ratio of 1:20
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Table 2 Characterization of the structure for three different hyperbranched polyacetals

Polymer® Feed ratio Real ratio M, (NMR) M, (GPC) PDI DB(% ) Yeild( % )
HBPA-0 0 0 — 6746 2.77 52.6 70
HBPA-1 1:45 1:53 11929 6334 2.43 50. 4 66
HBPA-2 1:20 1:31 4838 4576 2.12 43.7 54

“HBPA-0; without a core; HBPA-1; core feed ratio of 1:45; HBPA-2.
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Fig. 4 The hydrolysis curves of HBPA-O (no core) under pH
=5.0 and pH=7.4
The inset image shows the variation of peak areas in HPLC

measurements during the hydrolysis process.
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Fig. 5 The hydrolysis curves of HBPA-1 ( core feed ratio 1:45)
under pH =5.0 and pH =7.4
The inset image shows the variation of peak areas in HPLC

measurements during the hydrolysis process.
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Fig. 6  The hydrolysis curves of HBPA-2 ( core feed ratio
1:20) under pH =5.0 and pH =7.4
The inset image shows the variation of peak areas in HPLC

measurements during the hydrolysis process.
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Fig. 7 The hydrolysis curves of the three HBPAs under pH =5.0
HBPA-0O: without a core, HBPA-1: core feed ratio of 1:45, HBPA-
2. core feed ratio of 1:20

w
I

Fig. 8 The degradation curves of the three HBPAs in CDCI,

with a trace amount of Trifluoroacetic acid-d
HBPA-O: without a core, HBPA-1: core feed ratio of 1:45,
HBPA-2 . core feed ratio of 1:20
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SYNTHESIS AND CHARACTERIZATION OF CORE-CONTANING
HYPERBRANCHED POLYACETALS WITH
HYDROLYSABLE BACKBONE

. 1 . . 1 . 1 . 2 . . 2
Yi Lu', Yu-cun Jin', Mo-yuan Cao', Lin Yu', Han Xiong', Li-qun Wang’, Hong-liang Jiang
(' Department of Polymer Science and Engineering ,

*MOE Key Laboratory of Macromolecular Synthesis and Functionalization, Zhejiang University, Hangzhou 310027

Abstract Core-containing backbone hydrolysable hyperbranched polyacetals ( HBPAs) were synthesized via
the transacetalization polymerization process between a AB2 type monomer ( 2-(4-( dimethoxymethyl)-
phenoxy ) ethanol) and a B2 type core (benzaldehyde dimethyl acetal). By continuously removing the alcohol
with lower boiling point, the reaction moves toward the direction of polymerization. The molecular weight and
polydispersity could be modulated by varying the core feed ratio. Higher core feed ratio led to lower molecular
weight and polydispersity. Under weak acidic conditions,the backbone of the polymer broke down and yielded
4-(2-hydroxyethoxy ) -benzaldehyde as the final degradation product. The experiments showed that their
hydrolysis rates were also obviously affected by the core content in the hyperbranched polyacetals. Increasing
core feed ratio can accelerate the hydrolysis rate. By introducing core molecules, the structure and properties of
hyperbranched polyacetals can be controlled to a certain extent.

Keywords Transacetalization polymerization, Hyperbranched polyacetals, Hydrolysable backbone



