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Abstract Seven kinds of polyimides (PIs) incorporating an optically active bio-derived isosorbide (ISS) skeleton in the main
chain (ISS-PIs) were prepared using a tetracarboxylic dianhydride derived from ISS and trimellitic anhydride. ISS-PIs showed
excellent optical transparency, low refractive index, low dielectric constant, and small birefringence compared to conventional
fully aromatic PIs. This may be attributed to the reduction of intermolecular interactions due to the bulky alicyclic ISS structure
and the bent and flexible PI main chains, which suppressed in-plane orientation of the main chains and dense molecular packing
between the PI chains. ISS-PI with excellent optical properties exhibits low dielectric constant (Dx) and moderate dissipation
factor (Dr) at 10-20 GHz, and ISS-PI and its model compounds show clear circular dichroism in the UV region both in solution
and in the solid state due to the intrinsic optical activity of the ISS, and the chiral structure is maintained in solid PI films.
Furthermore, ISS-PI has sufficient thermal stability, with glass transition temperatures (7) of about 260°C and 5 wt% weight
loss temperatures (74°) of about 400°C. The present study clarified the relationships among the excellent optical, dielectric,
thermal properties, and the stereochemical structure, and the aggregation state of ISS-PI.
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Scheme 2. Chemical structures of polyimides (PIs)
derived from ISSDA and seven kinds of diamines.
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Fig. 1 Appearance under white light and UV-vis
absorption spectra of ISS-PIs.
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Fig. 2 Circular dichroic (CD) spectra of (a) two model
compounds (in MeCN solution) and (b) ISS-PI films

formed on silica substrates.
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Fig. 3 Wavelength dispersion of (a) average

refractive indices (nav) and (b) in-plane/out-of-plane
birefringence (An) of ISS-PIs.
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Fig. 4 Dielectric constants (Dx) of ISS-PIs at 10 and
20 GHz and their dependence on the imide contents.
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Fig. 5 Dielectric dissipation factors (Dr) of ISS-Pls at
10 and 20 GHz and their dependence on imide content.
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Fig. 5 Thermal mechanical analysis curves of ISS-PIs.
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