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Polylactides and polylactones, the well known biodegradable polyesters, are
generally utilized as starting materials for biomedical and packaging applications. They
are synthesized by ring-opening polymerization (ROP) of cyclic esters such as L-lactide
(LL) and ég-caprolactone (¢-CL). The key to achieve control polymerization and high
molecular weight of these polymers is highly effective initiators. Among these, tin-
containing compounds such as tin(ll) octoate (Sn(Oct),) and tin(ll) alkoxides (Sn(OR),)
are considered as reactive initiating systems in the ROP of cyclic esters. In our research
group, the liquid tin(ll) n-butoxide (Sn(OnBu,) was successfully synthesized for the first
time and patented. It acted as a powerful initiator that produced high polymerization rate
and molecular weight polymers. However, it was very sensitive to moisture that limits
the utilization for the industrial applications. Therefore, the effective route to overcome
the limitations of liquid Sn(OnBu), was introduced. Liquid Sn(OnBu), was converted to
novel tin(ll)-macroinitaitors (SnLL and SnCL) that still reactive in the ROP of LL and é&-
CL. The SnLL and SnCL macroinitiators were prepared from the ROP of LL and &-CL
with 4.0 and 8.0 mol% of liquid Sn(OnBu), initiator and assigned to SnLL4, SnLLS8,
SnCL4 and SnCL8. The functional groups, chemical structures, molecular weights and
thermal properties of tin(ll)-macroinitiators were investigated by furier-transform infrared
spectroscopy (FTIR), proton nuclear magnetic resonance spectroscopy ('H-NMR), gel
permeation chromatography (GPC), differential scanning calorimetry (DSC) and thermo

gravimetric analysis (TGA). The kinetics and thermodynamics of ROP of &-CL initiated by



these tin(ll)-macroinitiators were completely investigated by non-isothermal DSC technique.
The synthesized SnLL macroinitiators were more reactive at lower temperature range than
SnCL macroinitiators. The reactivity of tin(ll)-macroinitiators in the ROP of &-CL was
determined in the following order: SnLL8 > SnLL4 and SnCL8 > SnCL4. The important
kinetic parameters were determined and utilized for predicting the polymer synthesis
conditions. The efficiency of the synthesized tin(ll)-macroinitiators in the synthesis of poly(L-
lactide) (PLL), poly(&-caprolactone) (PCL) and poly(L-lactide-co-&-caprolactone) (PLC) was
also investigated by the bulk polymerization. Tin(ll)-macroinitiators produced very high
molecular weight PCL and PLL with number average molecular weight (Mn) > 1.0X10°
and molecular weight distribution (MWD) < 1.9. Moreover, SnLL4 macroinitiator produced
the highest PCL with MH of 6.3X10°. The effectiveness of all tin(ll}-macroinitiators and
the conventional initiating systems of Sn(Oct), and Sn(Oct),/n-butanol (Sn(Oct),/nBuOH)
in the synthesis PCL was also investigated and compared. The synthesized SnLL4
macroinitiator produced higher molecular weight PCL than those of Sn(Oct), and
Sn(Oct),/nBUOH.  Furthermore, the mechanism of the ROP of cyclic esters with the
synthesized tin(ll)-macroinitiators was proposed through the classic coordination-insertion

mechanism.
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