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e Abstract

As one of most significant works in this dissertation, water—processablepolyaniline derivatives (PANIs)
have been prepared by chemical polymerizaionanilines monomers in the presence of saccharide derivatives
as polymerictemplate. In these cases, the resultant PANIs were doped and complexed withpolyelectrolyte to
form an interpolymeric complex. What is different fromreported polyelectrolyte is that the structure—ordered
saccharide derivativesor anionic polysaccharides were used as template in this dissertation, suchas
phosphomannan, dextran sulfate, and chondroitin sulfate. The preparationof water—processable PANIs
improves their practical application potential,because these intrinsically conducting polymers were insoluble
in commonsolvents due to its conjugation. The detail studies has been carried outto investigate the effect of
template on the properties of PANI, includingyield, conductivity, and solubility, etc. Furthermore, the
interaction betweenpolyelectrolyte and monomers or resultant polymers, especially the
eletrostaticinteraction, has been studied in detail. So, such works is not a simplereplacement of reported
polyelectrolyte, and it provides a more intensivelystudy on such a polyelectrolyte template, especially the
biopolyelectrolyteand its derivatives.

Besides of prepation of water—processable PANIs, a creative work is presentedin this dissertation; that is, a
novel method has been introduced to prepareoptically active PANIs. Macromolecular asymmetry was
induced into PANIsbackbone by chemical polymerization of aniline in the presence of chiralpolyelectrolyte,
where the protonated anilines was aligned along the chainof polyelectrolyte through electrostatic interaction
in advance, and theresultant PANIs was intertwined and doped by polyelectrolyte chain to formintertwined
macromolecular complex. Thus, PANIs adopted one—handed helicalconformation in the formation of
interpolymeric complex. The dynamic mechanismhas been intensively studied on inducing chiral
conformation into PANIs. This work exhibits another example that the conformation in polymers couldbe
controlled at molecular level by formation of interpolymeric complex,which often occurs in nature. Two kinds
of polysaccharide were selectedas the chiral polyelectrolytes to synthesize the optically active

ring—substitutedPANIs and the chiroptical properties were investigated.



In addition of ring—substituted PANIs, optically active poly(/-alkylanilines)were first synthesized in this
dissertation. The difficulty was overcomeby using these polymeric dopants because the chiral structure was
inducedand controlled in molecular level rather than that of partially incorporatingcamphorsulfonic acid into
its chain.

To understand the dynamic mechanism of inducing and maintaining the helicalconformation in PANI, several
biomolecules, such as sugars and amino acids,were used to complex with polyaniline in solution. PANI was
complex withthese molecules and shown interestingly induced circular dichirom (ICD)spectra, which
suggested that preferred one—handed helical structure wasinduced on PANI. The ICD spectra in PANI-sugar
complex confirmed that theweak H-bonding interaction contributed a helical structure into PANI Thisis the
first example to prepare optically active PANI in neutral solutiononly by H-bonding interaction. The opposite
helicity was induced on PANIby using enantiomers of amino acids respectively.

A novel method has also been developed to prepare inclusion complex betweenPANI and 3 —cyclodextrin
(B CyD). The inclusion complexes between of B CyDand conjugated polymers show highly potential
application to be used asmolecular wise.

Generally, water—processable and chiral PANIs has been synthesized by in—situor post complexation of
PANIs with saccharide derivatives, and the effectof these saccharide derivatives on the properties of PANIs
has been extensivelyinvestigated, such as solubility, conductivity, electrochemical activity,optical and
chiroptical properties, thermal stability, etc. Based on suchstudies, it has been found that macromolecular
asymmetric structure couldbe induced on PANIs by in—situ formation of intermacromolecular complex,and
that the weak H-bonding interaction between PANI and some biomoleculescould also be used to induce
helical conformation on PANI. The study onthe conductivity, electrochemical activity and the chiroptical
propertiesin different redox states of PANIs provides a proof for them to be usedas chiral electrode and

electroactively chiral material.
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