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8 9F: Krebs cycle acid &% & o] &3}a] A 2-& polyestersZ 43k ch. 1, 4-butanediol dilac-
tate2} succinic anhydride ¥ 2-acetoxy succinic acid& AF£-8}od poly(1,4-butanediol dilactate succi-
nate) 2} poly(1,4-butanediol dilactate 2-acetoxy succinate) & 3§43l 2™, 1,4-butanediol®} succi-
nic anhydride& o] &3t poly(1.4-butanediol succinate) & FtAl st h, o 28712 2 1,4-buta-
nediol dilactatei= lactic acid¢} 1,4-butanediol & o] &3ta] 43819 0.1 2-acetoxy succinic acidi=
acetic anhydride® ©] &38}od L-malic acidel 3|=&A)718 B st gAdstgul. Aot &34
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Abstract . New polyesters were synthesized using Krebs cycle acids and characterized. Poly(1.4-buta-
nediol dilactate succinate) and poly(1,4-butanediol dilactate 2-acetoxy succinate) were prepared by
the polycondensation of 1,4-butanediol dilactate with succinic anhydride and 2-acetoxy succinic acid.

And poly(1,4-butanediol succinate) was synthesized from 14-butanediol and succinic anhydride. 1,4-
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Butanediol dilactate was synthesized from lactic acid in the presence of 1,4-butanediol as a difunctio-

nal monomer. 2-Acetoxy succinic acid was synthesized from L-malic acid by protecting hydroxyl group

using acetic anhydride. The monomers and polymers were identified by '"H-NMR spectrometer and

FT-IR spectrophotometer. The molecular weights and molecular weight distributions of synthetic pol-

ymers were measured by gel permeation chromatography. The glass transition temperatures(T,),

melting temperature(T,,), and thermal decomposition temperatures of the polymers were measured

by differential scanning calorimetry and thermogravimetry, respectively. The recrystallization and

cold crystallization of the polymers were investigated in nonisothermal conditton.
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Fig. 1. FT-IR specrum of 14-butanediol dilactate.
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Fig. 2. 'H-NMR specrum of 1,4-butanediol dilactate.
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Fig. 3. FT-IR spectrum of 2-acetoxy succinic acid.
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Fig. 4. 'H-NMR specrum of 2-acetoxy succinic acid.
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Fig. 5. FT-IR spectrum of poly(1,4-butanediol dilac-
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Fig. 10. 'H-NMR specrum of poly(14-butanediol succinate).

Table 1. Synthetic Conditions and Characteristics of Poly(14-butanediol dilactate succinate), Poly(1,4-buatane-
diol dilactate 2-acetoxy succinate), and Poly(1,4-butanediol succinate)

Synthetic condition

Properties of polymers

Samples Reaction  Mole % of GPC DSC
time(hr) catalyst M, M, M./M, T(CT) T.(C)
PBDS-5 5 — 560 700 1.37 — -
PBDS-25 25 — 900 1,500 1.66 — -
PBDS-40 40 — 1,300 2,300 1.77 — -
PBDS-12 12 0.1 1,800 3,200 1.78 —27 -
PBDS-24 24 0.1 2,100 3,600 1.73 —26 —
PBDS-45 45 0.1 3,900 6,500 1.67 —10 -
PBDAS-5 5 0.3 1,030 3,300 3.20 4 -
PBDAS-25 16 0.3 45,000 56,000 1.24 17 -
PBDAS-40 25 0.3 56,500 102,000 1.80 21 -
PBS-3.33 333 04 2,700 4,600 1.69 - 114
PBS-4.5 4.5 0.4 3,300 6,300 1.88 — 115
PBS-12 12 0.4 5,700 11,000 1.92 — 117
PBS-17 17 04 6,600 18,000 2.74 73 119
PBS-20 20 0.4 16,000 29,000 1.82 — 117
Elony 1735 cm ol A ester carbonyl7]e] 21&7 o154}, o]|ul @ proton¥} © proton L (& proton

%ol 9l2-g zolslyrt. Fig. 109 'H-NMRAHE
2o A= 1, 4-buthanediel unit®] @ proton 4. 15
ppmo A @ proton-g 1.70 ppmollA] 22} EIE %
o1 succinyl unit®] @ proton 2,65 ppmof A &

716

# (© protond] HEV|7} 242h 1119 ez 1,4-
buthanediol unit®} succinyl unit®] Z & AHU 2]
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Fig. 12. DSC thermograms of poly(1,4-butanediol su-
ccinate) © A, first heating ; B, supercooling : C, se-
cond heating of recrystallized polymer.
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Fig. 13. TG curves of poly(1,4-butanediol dilactate su-
ccinate).
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Fig. 14. TG curves of poly(1,4-butanediol dilactate 2-
acetoxy succinate).
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