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(ABSTRACT)

Part I: This part of the dissertation describes a new approach to high molecular weight
aromatic polyketones via soluble precursors derived fromodais{inonitrile)s. Bisg-
aminonitrile)s were easily synthesized from dialdehydes and secondary amines in very high
yield by the Strecker reaction. Polymerization of dpia(inonitrile)s with activated
dihalides using NaH as base in DMF yielded soluble, high molecular weight
polyaminonitriles, which were hydrolyzed in acidic conditions to produce the corresponding
polyketones. A novel approach to the synthesis of high molecular weight wholly aromatic
polyketones without ether linkages or alkyl substituents in the polymeric backbones was
demonstrated. These polyketones displayed excellent thermal properties and solvent
resistance. A very efficient synthesis for diphenol and activated dihalide monomers
containing keto groups was also developed based-@aminonitrile chemistry. Novel
activated dihalide monomers were obtained in quantitative yields. This method is suitable for
any activated dihalide by reaction with 2 equivalents of 4-fluorobenzylaminonitrile and NaH,
followed by hydrolysis to produce a new monomer with two npefleorobenzoyl units. For

the synthesis of polyaminonitriles containing ether linkages in the polymeric backbone, only
low to medium molecular weight polymers were obtained. The model studies proved that the
carbanions of the aminonitriles can react with ether linkages to form more stable phenoxide

anions and cause the termination of the polymerization.



Part 1l : Functional hyperbranched poly(arylene ester)s were synthesized by thermal
polymerization of 5-acetoxyisophthalic acid or 3,5-diacetoxybenzoic acid. Carboxylic
terminated hyperbranched copolyesters were also synthesized by copolymerization of 5-
acetoxyisophthalic acid and 3-hydroxybenzoic acid using different molar ratios of these two
monomers. Both carboxylic acid and phenolic terminated hyperbranched polyesters were
functionalized with different reactive groups. The carboxyl terminated hyperbranched
poly(arylene ester)s were successfully used to modify inherently brittle epoxy resins. The
hyperbranched polymers were chemically incorporated into the epoxy networks using
triphenylphosphine (TPP) as a catalyst and 4,4’-diaminodiphenyl sulfone (DDS) as a curing
agent. The chemistry and the proper formation of crosslinked networks were confirmed by
solution’H NMR, solid state CPMA$’C NMR, kinetic FTIR spectroscopes and gel fraction
analysis. Fracture toughness was improved without sacrificing thermal properties. The
fracture toughness 1K values of the modified epoxies were found to be a function of the
percentage loading, the molecular weights and the proportion of linear units of hyperbranched
polyesters. Because the carboxylic acid terminated hyperbranched poly(arylene ester)s were
immiscible with the commercially available epoxy EPON 828, the percentage loadings of
hyperbranched modifiers were limited and the processibility of epoxy resins was difficult,
especially at high percentage loadings of hyperbranched modifiers. These problems could be
solved using phenolic terminated hyperbranched poly(arylene ester)s, which are more soluble

in epoxy resins.
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