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Scheme 1. Preparation of poly(N-alkylbenzamide)
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Table 1. Thermal properties and crystallinity of PABAs
MwLS Tg T T Td5 Tdm Td5 Td10 AH AH

Polymer Ju (C) (CP CCF (ain (aF) (N;) (N,) (Jg'F (kJ mot')e
(°CP_(°C)_CCP_FO)”

PABA, 1.18¢ - - - - 412 444 412 450

PABA, 0618 - 197 - - 394 425 408 432 - .

PABA:, 0.65¢ - 136 227 319 404 421 426 437 -18.0 -29

PABA4 0.42¢ - 124 189 281 399 412 424 435 -28.2 -4.9

PABA5 0.29¢ - 83.5 135 291 399 417. 428 437 -58.7 111

PABA, 0.159 47800 45.9 - - 386 403 M9 433 - -

PABA, 0.069 20,600 30.0 - - 382 400 417 430

I"'ABA17 0.34° 93400 - - 309 325 350 432 444 -36.8 -13.2

Abbreviations: T, glass transition temperature; T, crystallized temperature at the highest peak; T,
melting temperature; 7., 5% weightdoss temperature; T,,,, 10% weight-loss temperature.

aT,, T and T, were measured by differential scanning calorimetry (DSC) (20 °Cmin-, N,).
bDetermined by thermogravimetric analysis (10°Cmin-).

“Heat of fusion determined by DSC (20 °Cmin, N,).

9Measured in concH,SO, (0.5 g/dL, 30 °C).

*Measured in chloroform (0.5 g/dL, 30 °C).
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Table 2. Solubility of PABAs

Solvent"

Polymer NMP DMAc DMSO CHCI; THF H,SO, CgH:Cl

CgH,Cl, CcH;NO, m-cresol Py

Me - - - - - + -
Pr + - - -2 - + =3)
Bu + - - ++ - ++

Pen + - - ++ - ++

Hep H o+ - ++  ++ ++
Oct H - ++  ++ 4 ++
Ste + - - ++ ++ o+ ++

- =2) +* +=
+ + ++ +
- - ++ +
++ ++ ++ ++
++ ++ ++ ++
++ ++ ++ ++

Determined using 1 mg of the polymer sample in 1 mL of solvent. +: soluble at room temperature;
+: soluble on heating; +: partially soluble; - insoluble even on heating. » NMP: N-methyl-2-
pyrrolidone; DMAc: N,N-dimethylacetamide; DMSO: dimethyl sulfoxide; THF: tetrahydrofuran;
C¢H,Cl,: 1,2-dichlorobenzene; Py: pyridine. ? swell at r.t. ¥ swell on heating.
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Figure 1 Infrared "apécira of N-alkylated
poly(p-benzamide) (PABA,) (n=0, 1, 3, 4, 5, 7,
8, 17). The dotted lines a, b and c indicate
wavelengths at 1640, 1464 and 720cm”,
respectively.
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Figure 2 Differential scanning calorimetry
profiles of N-alkylated poly (p-benzamide)
(PABA,) (n=0, 1, 3, 4, 5, 7, 8, 17) at a heating
rate of 20°Cmin™ under nitrogen.
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Figure 3 Relationship between the alkyl
chain length and Tg of N-alkylated
poly(p-benzamide) (PABAN).
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Figure 4 (a) Two-dimensional X-ray patterns and X-ray intensity with diffraction angle 8 for
N-alkylated poly(p-benzamide) (PABA,) (n=0, 1, 3, 4, 5, 7, 8, 17). (b) Analysis of wide-angle
X-ray powder diffraction (WAXD) peaks on the reciprocal lattice of PABA1 and PABAn (n=3, 4
and 5). a*, b*, and c* in a coordinate axis mean a vector of reciprocal lattice. (c) Small-angle
X-ray scattering pattern and profile of PABA,;.
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Figure 5 Proposed arrangement of main and side chains in N-alkylated poly(p-benzamide)
(PABA,) (n=0,1, 3, 4, 5,17).

Direct condensation polymerization of N-alkylated aminobenzoic acid and packing of the rigid-rod main
chains with flexible side chains.
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