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Abstract

Project Code: RSA5680029
Project Title: Synthesis of cyclic polyesters and copolymers using ligated metal
complexes containing alkoxy side chain for drug delivery

Investigators: Assoc. Prof. Dr. Khamphee Phomphrai
School of Molecular Science and Engineering, Vidyasirimedhi Institute of
Science and Technology

E-mail Address: khamphee.p@yvistec.ac.th

Project Period: June 2013 — May 2016

Novel Sn(ll) complexes supported by Salen and Schiffs base ligands have been
synthesized and used as a catalyst in the polymerization of cyclic esters. The Schiff's base
ligands were designed to have a side arm in order to facility in the cyclization giving cyclic

polyesters. The Sn(ll) complexes were active for solvent free polymerizations of lactide (LA)

and E-caprolactone (CL) giving cyclic PLA and cyclic PCL, respectively. The oxygen on alkoxy
side chain of the catalysts initiate the polymerization leading to linear polyesters at early state.
At high conversion, back-biting via intramolecular transesterification occur near the metal center
giving cyclic polyesters. Thus, the cyclization of each complex was affected by chain length of
alkoxy side chain. Complex 5a having the shortest side chain was shown to be the best
performing ROP catalyst based on the cyclization ability as confirmed by ESI mass spectrum
and GPC. Thus, the catalyst with a shorter side arm was found to successfully promote
cyclization giving cyclic polyesters better than the catalysts with longer side arms. The side arm
containing sulfur initiator was also synthesized successfully. The Sn(ll) complex containing thio-
imine-phenolate ligand was shown to be effective for the ROPs of €-CL in solvent-free
polymerization reaction at 110 °C giving only cyclic PCL. Moreover, the doxorubicin-containing
polycaprolactone was tested with red blood cells. The results show that the polymer conjugated

to drug could reduce the side effect of Doxorubicin on hemolysis.
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