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A para-substituted aryl ether diamine, bis[4-(4-aminophenoxy)phenyl] ether, was synthesized in two steps
starting from bis(4-hydroxyphenyl) ether. Aromatic polyimides P1-3e-m, with 3 ether linkages per
monomer unit, were prepared from this diamine and various tetracarboxylic dianhydrides, pyromellitic
dianhydride (PMDA), 3,3’,4,4’-biphenyltetracarboxylic dianhydride (DA-0),
3,3”,4,4”-p-terphenylltetracarboxylic  dianhydride (DA-1), 3,3°”4,4”’-p-quaterphenylitetracarboxylic
dianhydride (DA-2), 3,3”,4,4””-p-quinquephenylitetracarboxylic dianhydride (DA-3), and 3,3 4,4
-p-sexiphenylitetracarboxylic dianhydride (DA-4), by conventional two-step procedure that included
ring-opening polymerization in NMP and subsequent thermal cyclic dehydration. The thermal
properties of polyimides were compared, and discussed on the basis of number of the phenylene units in
the dianhydrides.
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Scheme 1. Synthesis of polyimide—3e-m.
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Table 1. Synthesis of polyamic acids.

Dianhydride Polyamic acid Yield(%) n°inh(dLg™)
PMDA PAA-3e-PMDA? 95 1.20
DA-0 PAA-3e-0° 96 131
DA-1 PAA-3e-1° 26 0.96
DA-2 PAA-3e-2 94 1.14
DA-3 PAA-3e-3° 95 1.07
DA-4 PAA-3e-4° 9% 1.28

# Polymerization was carried out with 2.0 mmol each monomer in 10 mL NMP at room temperature for
12 h under nitrogen.

® Polymerization was carried out with 1.0 mmol each monomer in 10 mL NMP at room temperature for
12 h under nitrogen.

¢ Measured at 0.5 gdL™ in NMP at 30 °C.
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Table 2. Properties of polyimides.

Polyimide Tg¥ °C Tg% °C Tc?/C Tm?/ °C Tt/ C Ty C

Pl-3e-PMDA 280 280 £ £ 535 585
PI-3e-0 £ 230 250-280 320-380 545 590
Pl-3e-1 £ 230 250-290 340-385 550 590
Pl-3e-2 £ 210 * 370-400, 400-430 560 595
Pl-3e-3 * 220 $ 390-440 568 600
Pl-3e-4 £ 210 £ 370-460 560 600

# Determined by DSC in nitrogen at a heating rate of 10 °C min™.

® Determined by DMA as tan § peak temperature..

¢ Temperature at which 10% weight loss was recorded by TG at a heating rate of “C min™ in air.
¢ Temperature at which 10% weight loss was recorded by TG at a heating rate of °C min™ in N,.
¢ Not detected by DSC.
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Figure 1. Dynamic mechanical curves of P1-3e-PMDA and PI1-3e-m (m =0,1,2,3,4).
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Figure 2. Dynamic mechanical curves of annealed P1-3e-PMDA and P1-3e-m (m=0,1,2,3,4).
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