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Abstract: A series of wholly aromatic poly(hydroxyamide)s(PHAs), containing varying amounts of 2,6-dimethylphenoxy
group and quinoxaline ring in the main chain, were synthesized by a direct polycondensation method. The inherent vis-
cosities of the PHAs in either DMAc or DMACc/LiCl solution at 35°C were found to be in the range of 1.02~1.90 dL/g.
In the solubility study, we observed that PHA 1, PHA 2, and PHA 3 were dissolved in aprotic solvents such as DMAc,
NMP, DMF, and DMSO with LiCl on heating; however, PHA 4, PHA 5, and PHA 6 could be dissolved in aprotic solvents
on heating without LiCl. For poly(benzoxazole)s(PBOs), the 10% and maximum weight loss temperatures were in the range
of 582~622°C and 630~659°C, respectively. Residues of PBOs at 900°C were found to be relatively high, which were in

the range of 65.3~70.8%.
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Scheme 1. Synthesis of PHAs.
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Scheme 2. Synthesis of PBOs.
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Figure 1. FT-IR spectrum of the PHA 4 (KBr).
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Figure 2. "H-NMR spectrum of the PHA 4 (DMSO-ds).

C=C), 1168~1241 cm™' (C-O-C, stretching) MEZ Fholato
EX F5EA7 A H RS skt E3T Figure 29]
PHA 49] 'H-NMR A®EZS Hg:y 10.73 ppm(-NH),
9.59 ppm(-OH), 8.52~7.54 ppm(dihydroxybiphenylene), 7.53~
6.60 ppm(quinoxaline), 1.90~2.31 ppm(2,6-dimethyl)o]| A Z}
$4E9] chemical shiftg &21g 4= ATt E3 ZF =45
of WAu|7} o] 2 g3} AAFHOZA PHA 47} YA EES
shelat .

Table 19 FE SFAY T5LANEY LHAEE 2
o} A= 35°C g% A DMAc &-& DMAC/LICl £
0.5 g/dLo] = oA 2A3ET, 1.02~1.90 dL/ge] W22 u]

Table 2. Solubility of the PHAs and PBOs

Table 1. Inherent Viscosity of PHAs

PHAs Ninh"
PHA 1 1.60
PHA 2 1.20
PHA 3 1.02
PHA 4 1.90
PHA 5 1.25
PHA 6 1.50

Inherent viscosity was measured at a concentration of 0.5 g/dL in
DMAc and DMACc/LICI at 35°C.

] =2 PSS 2

Table 20| FJE FHAEY &= 2ARE eI &
AFoNA SR FEAE FollA 2,6-dimethylphenoxy &
2 7}X]2 9) PHA 12 DMSOE #|93F DMAc, NMP,
DMF 51} 22 %*é—‘lﬂﬂ o LiCkE g1 gL 7}afjopqt 83
7 HASS & 5 Atk B4 polyamide A E o] &= =
Aol A Ao A & HEI A = S 7Hgstar a1 AEel
M= B =R B= A A2olA LiCld 22 g J71st
=0, PHA 19] 7% LiCkE 7} shale g3 7hsfjobat 8-3)
H= §42 24 B9 quinoxaline 212 7HA| AL Ql=
PHA 62 DMSO|AL A20A &9ki DMAc, NMP dU
DMF 3¢ S4&mjo A& LiCkE F7FstA] ¢k 7+Edt st
A 5= 8= 5L Rt FEEAES AvEYH
PHA 29] < DMSOZ A 9|52 DMAc, NMP £ DMFo]
A &5sHA ZHEAAE s SR FEAIRE, Aol A
LiCE 37kt Aol= &3l== 545 ¢t PHA 3, 4
o} 5= ko] a7fje] 24 EujE 5 DMSOE At nHF

Solvent*
Polymer code —
DMAc NMP DMF DMSO Pyridine THF TFA H,SO,
PHA 1 O (L,H) O (L,H) O (L,H) O(H) O (L,H) x X e}
PHA 2 o(L) o(L) o(L) O(H) O(L,H) A A o
PHA 3 O (H) O(H) O (H) O (H) O (L,H) A A o
PHA 4 O(H) O(H) O(H) O O(H) A A o}
PHA 5 o (H) o(H) oH) o o(H) A A o
PHA 6 O (H) O(H) O(H) O O(H) A A ¢}
PBO 1 X X X X X X X A
PBO 2 X X X X X X X A
PBO 3 X X X X X X X A
PBO 4 X X X X X X X A
PBO 5 X X X X X X X A
PBO 6 X X X X X X X A

O soluble, A: partially soluble, x: insoluble, O (H) : soluble on heating, O (L) : soluble with LiCl, O (L,H) : soluble with LiCl (on heating) DMAc : N,N-

dimethylacetamide, NMP : N-methyl-2-pyrrolidone, DMF : N,N-dimethyformamide, DMSO : dimethylsulfoxide, THF :

trifluoroacetic acid
solubility was tested with 10 mg sample in 1 mL solvent

tetrahydrofuran, TFA :
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Figure 3. DSC thermograms of PHAs at a heating rate of 10°C/
min: (@) PHA 1, (b) PHA 2, (c) PHA 3, (d) PHA 4, (e) PHA 5,
(f) PHA 6.
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Figure 4. DSC thermograms of PBOs at a heating rate of 10°C/
min: (a) PBO 1, (b) PBO 2, (c) PBO 3, (d) PBO 4, (e) PBO 5,
(f) PBO 6.
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Figure 5. TGA thermograms of PHAs at a heating rate of 10°C/
min: (@) PHA 1, (b) PHA 2, (c) PHA 3, (d) PHA 4, (e) PHA 5, (f)
PHA 6.
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Figure 6. TGA thermograms of PBOs at a heating rate of 10°C/
min: (a) PBO 1, (b) PBO 2, (c) PBO 3, (d) PBO 4, (e) PBO 5,
(f) PBO 6.

PHAs PBOs
code T, AH Tignd T4™™ ¢  Residue at 900°C code Tiow® T ¢ Residue at 900°C

SO ) (O (0 (%) (0 (0 (%)

PHA 1 306 86 369 626 63.1 PBO 1 582 650 70.8

PHA 2 299 93 376 650 58.5 PBO 2 604 659 66.6

PHA 3 296 95 331 651 563 PBO 3 613 658 66.8

PHA 4 287 95 326 656 55.5 PBO 4 619 653 66.8

PHA 5 277 86 339 673 46.6 PBO 5 621 641 66.5

PHA 6 270 93 338 673 42.9 PBO 6 622 630 65.4

?Endothermic peak temperature of DSC thermograms.
®10% weight loss temperature in TGA thermograms.
‘Maximum weight loss temperature of DTG thermograms.
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Figure 7. XRD patterns of PHAs: (a) PHA 1, (b) PHA 2, (c) PHA
3, (d) PHA 4, (e) PHA 5, (f) PHA 6.
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Conclusion
2 Aol A<= poly(benzoxazole)s& /g 3t 1 E4E

A 3R}, 2-(2,6-dimethylphenoxy)terephthalic acid £} 4,4'-

(2,3-quinoxalinedioxy)dibenzoic acidE 3,3'-dihydroxybenzi-
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