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A new pheylated diamine, bis(4-amino-2-phenylphenyl) ether, was synthesized in
five steps starting from 3-chloro-4-fluoroitrobenzene. New aromatic polyimides
having phenyl groups at the 2- and 2’- positions of the diphenyl ether moiety were
prepared from this diamine and various tetracarboxylic dianhydrides by the
conventional two-step procedure that included ring-opening polymerization in NMP
and subsequent thermal cyclic dehydration. The polyimides were characterized by
differential scanning calorimetry (DSC), thermogravimetry, and dynamic
mechanical analysis (DMA). Typical polyimides showed excellent thermal
stability, and had glass transition temperature (7g) above 250°C. The properties of
polyimides are compared with those of polyimides having no phenyl groups at the 2-

and 2’- positions.
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Table 1. Synthesis of polyamic acids.

Polyamic acid 2 Yield (%) ninh (dlg?) ®
Ta 96 0.69
7b 97 0.55
7c 92 0.52
7d 94 0.48
Te 99 0.42
7f 98 0.69

a Polymerization was carried out with 2.0 mmol each monomer
in 10 ml NMP at room temperature for 5 h under nitrogen.

b Measured at 0.5 g/dl in NMP at 30°C.
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Table 2. Thermal behavior of aromatic polyimide.

Polyimide Tg/ Ca Td/ C» T10/ CP
8a 309 (400) 460 565
8b 274(234) 463 567
8c 248(280) 452 562
8e 297(232) 465 569
8d 297(236) 470 573
8f 270(247) 475 580

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

b Determined by thermogravimetry in air at a heating rate of 10C min.
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Figure 1. Dynamic mechanical analysis of polyimides from biphenyl tetracarboxylic

dianhydride.
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