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Abstract: Four kinds of new diphatic diols were synthesized by the ring opening reaction of glycolide with 1,4-butane-
diol, 1,6-hexanediol, 1,4-cyclohexanediol, or 1,4-cyclohexanedimethanol, a difunctiona initiator, in the presence of stannous
octoate catalyst. The resulting diols were melt-polymerized with succinic acid, adipic acid, or suberic acid at 170, 190, or
220 C to produce new sequentialy ordered aliphatic polyesters and their corresponding polyesters with random structure.
Their glass transition temperatures (Tg) ranged from -40 to 30 C. The sequentialy ordered polyesters prepared a 170 C
had higher Tyof 5 to 10 C than the polyesters with random structure produced at higher temperature. From in-vitro
degradation test, the sequentialy ordered polyesters was dower in the rate of hydrolysis in a buffer solution than the

polymers with random molecular structure.
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BD 5.20 g(57.7 mmol), GL 13.387 g(115.4 mmol), Sn-oct 0.093 g(0.23
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231BGD

IR(NaCl plate, Figure 1(a): 1105(C-0), 1197(0=C-0), 1429(H-C-H),
1747(C= 0), 2960(C-H), 3469 cm™*(O-H); *H-NMR(CDClsFigure 1(b): §
1.75(4H, m, C-CH,.C), 3.3(2H, broad s, OH), 4.2(4H, t, COO-CH,.C), 4.3
(4H, s, COO-CH,OH), 4.75(H,, d, COO-CH,COO), 4.85 ppm(Ha, d,
COO-CH,.COO0).

232HGD

IR(NaCl plate): 1100(C-0), 1179(0= C-0), 1426(H-C-H), 1750(C=
0), 2940(C-H), 3468 cm™(O-H); 'H-NMR(CDCl3): § 1.4(4H, m, C-C-
CHxC-C), 1.7(4H, m, COO-C-CHxC-COO), 32(2H, broad s, OH),
4.2(4H, t, COO-CH>C), 4.3(4H, s, COO-CH,-OH), 4.75(H,, d, COO-
CH,.CO0), 4.85 ppm(Ha, d, COO-CH,.COO).

2.33CHGD

IR(NaCl plate): 1103(C-0), 1184(0=C-0), 1428(H-C-H), 1748(C=0),
2950(al C-H), 3467 cm*(O-H); "H-NMR(CDCl3): § 2.0-1.4(8H, m, CH,in
cyclohexane), 3.0(2H, broad s, OH), 4.15(2H, d, COO-CH>-OH), 4.30(2H,
d, COO-CH2-OH), 4.75(H,, d, COO-CH,.COO), 4.85(Hz, d, COO-CH,.
COO0), 4.95 ppm(2H, s, COO-CH-, methyne group in cyclohexane).

2.34CHMGD

IR(NaCl plate): 1104(C-0), 1190(0= C-0), 1427 (H-C-H), 1749(C=0),
2955(aC-H), 3465 cm™(O-H); *H-NMR(CDCls): 5 2.0-1.4(10H, m, CH,
in cycdohexane), 3.1(2H, broad s OH), 40(H, d, COO-CHxcyclohexyl),
4.1(Ha, d, CHa-cyclohexyl), 4.15(Hy, d, COO-CH,-OH), 4.30(Hy, d, COO-
CH-OH), 4.75(H,, s, COO-CH, COQ), 4.85 ppm(He, 5, COO-CH, COO).
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Scheme 1. Synthesis of the sequentially ordered diphatic ester diols.

o

a a
d oH H o
e c b
HO\)LO\%(O\/\/\OJ\/O\[(\OH
b g € € /\ o d
H o H
a

= d S

7 6 5 4 3 2 1

ppm

Figure 1. *H-NMR spectrum of the BGD.
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Scheme 2. Synthesis of the new sequentialy ordered aliphatic polyesters.
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Table 1. Polymerization Conditions and Results of the New Aliphatic
Polyesters

) - Conversion(%) s
Polymer Diol Diacld 0 Jopb 2000 170° 190° 220
BGSB  BGD  SubeiicAcd 72 76 36 016 024 030
HGSB  HGD  SubericAcid 83 82 68 044 061 086
CHGSB  CHGD SubericAcid 90 83 73 026 029 020

CHMGSB CHMGD  SubericAcid 84 80 82 0.35 036 042

BGAP BGD AdipicAcid 72 70 77 022 0.18 0.26
HGAP HGD AdipicAcid 78 78 62 0.33 055 0.82
CHGAP ~ CHGD  AdipicAcid 90 82 ¢ 019 029 ¢

CHMGAP CHMGD AdipicAcid 84 78 71 020 021 0.15

BGSC BGD  SuccinicAcid 75 74 55 035 042 0.76
HGSC HGD  SuccinicAcid 77 71 37 034 036 049
CHGSC  CHGD  SuccinicAcid 76 73 58 020 023 0.17

CHMGSC CHMGD SuccinicAcid 64 67 ¢ 023 031 ¢

3 nherent viscosity was measured in CHCl5(0.5g/dL) a 25 C.°Mét polymerization was
caried out a 170, 190, or 220 C. “Decomposed during melt polymerization.

H\A@%\ﬂ/\

‘a Mm

0 ppm

(b)

7 6 5 4 3 2 1 0 ppm

Figure 2. '"H-NMR spectra of the CHGSC polyesters prepared at different
polymerization temperature: () 170 C and (b) 190 C.
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Figure 3. *C-NMR spectrum of the HGAP polyester prepared at 170 C.
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Table 2. Thermal Transtions and Stabilities of the New Aliphatic
Polyesters

Polymer T,(C) Temp. of 10% wt. loss(C)
170" 190° 220" 170" 190° 220"
BGSB -30 -22 -32 312 307 354
HGSB -32 -34 -38 328 342 346
CHGSB 5 1 -2 309 314 310
CHMGSB -5 -8 -10 341 335 345
BGAP -16 -13 -17 303 291 368
HGAP -26 -27 -29 322 318 365

CHGAP? 12 13 ¢ 303 343 ¢
CHMGAP -5 -8 -1 321 304 335
BGSC 1 3 -2 286 289 377
HGSC -15 -17 -13 305 312 342
CHGSC? 29 20 23 298 305 326

CHMGSC 18 18 ¢ 315 318 ¢

%CHGSC and CHGAP polyesters prepared a 170 C showed. T, a 30 and 40 C,
respectively. "Melt polymerization was caried out a 170, 190, or 220 ‘C. “Decomposed
during melt polymerization.
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Figure 4. Effect of the different diol on the mass loss of the polyesters at
pH 7 and 37 C: W, BGAP-170; A, HGAP-170; @, CHGAP-170, ¢,
CHMGAP-170.
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Figure5. Effect of the polymerization temperature on the mass loss of the
HGSC and HGAP a pH 7 and 37 C: (2) B, HGSC-170; A, HGSC-
190; @, HGSC-220; (b) W, HGAP-170; A, HGAP-190; @, HGAP-220.
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Figure 6. SEM micrographs of the CHGAP prepared a 170 C. (9)
before hydrolysis; (b) after hydrolysis for 2 weeks; (c) after hydrolysis for
3 weeks; and (d) after hydrolysis for 2 weeks(the CHGAP prepared a
220 C); film thickness, 180 um.
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