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Abstract

In this study, we synthesized oligomeric compounds with one to four units of
tetraazacalix[2]arene[2]triazine (ACAT), a multiply hydrogen-bondable cyclic molecule, and mixed
them with hyperbranched poly(ethyleneimine) (46-PEI), an electron-donating polymer, to elucidate
the interaction between ACAT units and PEI homopolymer. While PEI is a viscous liquid with the 7,
of -53°C, its physical mixture of ACAT oligomers turned the compound into viscous solid, which
realized the formation of the solvent-cast film. The tensile modulus increased from 3.7 MPa to 141
MPa and the elongation at break decreased from 16 to 5.3%. Dynamic viscoelasticity measurements
showed a relaxation of the PEI chain at -30 to -20°C and a relaxation peak of the ACAT-PEI interaction
at 30 to 70°C. These results indicated that the addition of ACAT oligomers into PEI effectively
suppress the thermal vibration of the PEI chain by forming the multiple hydrogen bonds between
ACAT and PEI units.
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Table 1. Synthesis of ACAT oligomers
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Scheme 1. Synthesis of ACAT oligomers.
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Figure 1. Physical mixture of ACAT oligomers with PEI.
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Figure 2. ACAT-reinforced PEI films
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Figure 3. Stress-strain curves of the ACAT-reinforced PEI films. (a) Effect of the length of the ACAT
oligomers and (b) the effect of the amounts of ACAT oligomers.
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Figure 4. tan 0 of the ACAT-reinforced PEI films in DMA in comparison of (a) the length of the ACAT
oligomer and (b) the amounts of the ACAT oligomers. (c¢) and (d) show the storage modulus and loss

modulus of the films.
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