1. Abstract

Abstract

In this research, the novel pentaerythritol tetrakis(6’-hydroxyhexanoate), as a star-core
macroinitiator was prepared by using s-caprolactone (CL) caped with the hydroxyl groups of
pentaerythritol (PTOL) in the ratio of 4:1, resulting in a colorless oil and moderate yield (43% in
overal steps) of the final product. The chemical structure of star-core macroinitiator was
identified by IR, NMR and ESI-mass spectroscopy. The well-defined star-shaped poly(e-
caprolactone), PCL could be synthesized using a 4-arm star-core macroinitiator via the ring-
opening polymerization (ROP) of CL in bulk using stannous octoate as catalyst. The effects of
differing molecular architectures on the polymer properties of linear and star-shaped PCLs are
being investigated. Low molecular weight PCLs (PCL_hexanol, PCL_PTOL and
PCL_macroinitiator) were synthesized and characterized to confirm their molecular architectures.
The *H-NMR showed that the average number of OH groups initiating polymerization, as
calculated from the average degree of the polymerization per arm (DP/arm), was close to the
actual OH functionalities. The star-shaped PCLs had lower melting temperatures, degrees of
crystallinity and decomposition temperatures than the linear PCL. This could be attributed to their
shorter chain lengths and greater number of free chain ends which disrupts the orderly folded
chain pattern in the crystal. This offers the possibility of being able to adjust the crystallinity by
varying the shape of the polymer molecules, thus providing a useful means of controlling polymer
properties and can be utilized and optimized for each application. Structure-property studies of
high molecular weight PCLs have shown that the molecular architecture can have effects on the
mechanical and rheological properties and in vitro hydrolytic biodegradation. In conclusion, the
problem of the insolubility of PTOL in CL monomer and steric hindrance could be overcome by
using the novel star-core macroinitiator leading to the synthesis of star-shaped PCLs with

interesting properties which were different to linear PCL.
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