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ABSTRACT

In this research project, the synthesis and characterisation of some novel
tin(Il) alkoxides (Sn(ORY),) for use as initiators in the ring-opening polymerisation of
L-lactide (LL) and e-caprolactone (CL) were studied. The Sn(OR), synthesized were
tin(Il[) »-propoxide (Sn(n-OPr)), tin(Il) iso-propoxide (Sn(iso-OPr);), tin(II) »-
butoxide (Sn(n-OBu),) and tin(Il) tert-butoxide (Sn(tert~-OBu),). This was achieved
via the reactions between anhydrous tin(Il) chloride, the respective alcohols and
tricthylamine. The Sn(OR); products obtained were characterised by a range of
analytical techniques combining together spectroscopy (IR, Raman and 'H-NMR) and
thermal analysis (DSC and TGA). The main problem with the Sn(OR), products was

their difficult solubility in organic solvents. This was due to their molecular
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aggregation in the solid state. The efficiencies of the four Sn(OR); compounds as
initiators in the ring-opening polymerisation LL. and CL were evaluated and
compared. Polymerisations were carried out in bulk at 120 °C for 72 hrs using
Sn(OR); initiator concentrations ranging from 0.005-0.400 mol %. The molecular
weights of the poly(L-lactide) (PLL) and poly(e-caprolactone) (PCL) products were
characterised by dilute-solution viscometry and GPC. For all four of the initiators, the

results showed that, under same conditions used, an initiator concentration of 0.02

mol % gave the highest M , values from dilute-solution viscometry (PLL in the range

of 3.8-5.0 x 10%, PCL in the range of 5.0-8.0 x 10%). Lower initiator concentrations

gave lower ﬁv values, slower reaction rates and higher residual monomer
concentrations in the crude polymer. Comparing the efficiencies of the four initiators,
in the case of LL polymerization, Sn(n-OPr);, Sn(iso-OPr); and Sn(n-OBu), gave
similar M , values. In contrast, Sn(zert-OBu) gave a lower M , which appeared to be

due to its lower solubility in the L. monomer. In the case of CL polymerisation, the

M , values from dilute-solution viscometry suggested that the tin(Il) butoxides were
more reactive than the propoxides due to their greater solubility in the CL monomer.
Overall, it appeared that Sn(n-OBu), at a concentration of 0.02 mol% was the most
efficient initiator for the polymerisation of LL and CL in terms of combining a fast
reaction with a high molecular weight product. Although the Sn(OR); compounds
were effective as initiators, their slow and incomplete solubility in the monomer

remains a problem which needs to be resolved.
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