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Designing racemic monomer consisting of one molecule of lactic acid and
synthesis of crystalline poly(racemic lactic acid) by its stereoselective
polymerization

Nomura, Nobuyoshi
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The stereoselective polymerization of racemic lactide which is a cyclic
dimer of racemic lactic acid is one of the effective methods for synthesis of crystalline poly
(lactic acid) from racemic lactic acid. However, in the process of racemic lactide synthesis,
undesired isomer, meso-lactide, is also produced about 35-50% yield, and purification of racemic
lactide is required.

In this research, a new monomer consisting of one molecule of racemic lactic acid was designed. In
this case, diastereomers do not exist, and racemic lactic acid is effectively utilized without
formation of undesired compound. The designed monomer was iso-selectively polymerized to form
crystalline poly(lactic acid).
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Table 1. Isoselective ROP of rac-Me2MDO for crystalline poly(rac-lactic acid) under reduced
pressure
oj\fo :<< >>:
~ _ BnO
obulk O CI’Bc; ) f
Entry Temp.,°C  Time,h  Conv, % Mn Ml Mhn P Tm, °C

1 70 6 32 3,500 1.29 0.91 145

2 70 24 54 4,700 1.66 0.92 151

3 100 6 51 3,500 1.49 0.90 145

4 130 6 34 3,400 1.27 0.89 -a

5 160 6 12 -a -a 0.70 -a

6b 100 6 72 4,700 1.72 0.90 151

a Not measured. P The reaction vessel has a triple volume compared with other Entries.
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Figure 1. MALDI-TOF-MS

Table 2. Substituent effects of catalysts in the isoselective ROP of rac-Me2MDO under
ambient pressure of N2

2.5 mol % o 0
Ph._~
et oy ol
bulk O=CMe, n\ - n
Entry R1, R2 Time, h Conv., % Mh Ml M Pm Tm, °C
1 H H 3 81 4,900 2.21 0.95 154
2 Me, Me 6 86 6,300 2.15 0.94 155
3 iPr,H 6 93 6,100 2.20 0.95 156
4 tBu, tBu 23 57 2,800 1.23 -a -a
5 CMe2Ph, H 23 50 4,200 1.12 0.95 136
a Not measured.
iPr 93% M, 6,000
(Ah) 0.9 DSC
T, 43.5°C Tn 156 °C (Figure 2)
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Figure 2. DSC analysis of isotactic poly(rac-lactic acid) (Entry 2, Table 2)
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