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Synthesis and properties of novel thermoplastic elastomer based on aromatic
polyamide with aliphatic polyester
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This research involves two major theme, synthesis of multiblock copolymers based on oligomanide
with  poly(propylene glycol) (PPO), and synthesis of polyguanamines based on
2-(N,N-dibutylamino)-4,6-dichloro-1,3,5-triazine (BDCT) with aromatic amines as the potential use
for the hard segment of thermoplastic elastomer (TPE}.

For the 1% theme, oligobenzamides having well-defined architecture were prepared. This hard
segment was prepared by the step-wise condensation reaction using terephthalic acid {TPC) as the
core, N-methylaminobenzoic acid (MAB) as the building block, and thionyl chloride as the
condensation reagent. Five MAB monomers were reacted at the both ends of TPC, giving the rigid-rod
molecule (MABs-TPC-MABs). The corresponding copolymer was successfully prepared by the direct
polycondensation of this molecule with PPO having diamine function at the both ends.

For the 2nd theme, solution polycondensation of BDCT with various
aromaticdiamines, including 4,4-oxydianiline (ODA), p-phenylenediamine (pPDA),
m-phenylenediamine (mPDA), o-tolidine (oTD), 4,40-(9-fluorenylidene)dianiline
(BAFL), and 2,4-diamino-6-(N,N-dibutylamino}-1,3,5-triazine (DABT), was
investigated. High molecular weight (>10,000) polyguanamines (PGs) were obtained
via the polymerization of BDCT with ODA, pPDA, oTD, and BAFL at 150-180 °C in
N-methylpyrrolidone (NMP) for 6 h. The polymerizability with BDCT was determined
on the basis of the molecular weights of the polymers and the chemical shifts of the
NMR data as follows: ODA > oTD > BAFL > pPDA > mPDA~DABT. PGs were obtained
from the reaction of BDCT with ODA and mPDA in only 556-77% yield, which may be
attributed to the formation of cyclic oligomers. All of the polymers showed high
thermostability (5% weight-loss temperature in N2 greater than 444 °C), and the
polymers generated from reaction of BDCT with ODA, mPDA, and BAFL exhibited

good solubility in tetrahydrofuran and polar aprotic solvents such as NMP.
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