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Abstract

Part1

Over the past years, significant emphasis has been put on the multicomponent
covalently linked multicomponent compounds, consisting of electron acceptor.
photosensitizer and electron donor, as the model of artificial photosynthesis system
and photodiode. Fluorescein is an important xanthene dye with a large variety of
technical application due to its high quantum yield of fluorescence, large absorption
in visible range and proper redox potentials. Fluorescein contains two active groups.
1.e. the carboxyl and the hydroxyl, through which the structure of fluorescein can be
easily modified. In this study, a series of alkyl derivatives of fluorescein, and several
dvads containing fluorescein as the photosensitizer, were designed and synthesized.
Their photophysics in solutions and at interfaces were investigated. The purpose of
this study is to develop the application of the synthesized compounds as the model of
artificial photosynthesis system, photodiode and fluorescent probe. The following
results are obtained in this study:
1. Eight amphiphilic dyads were designed and synthesized. Effective intramolecular
electron transfer occurred in the dyads when they were irradiated. The “face-to-face”
mutual orientation of the two chromophores in dyads, flexible spacer and polar
solvents are favorable for the photoinduced intramolecular electron transfer.
2. The unusual fluorescence enhanced by steric hindrance was observed for the first
time. Experimental data indicated that torsional motion of the phenyl is coupled to
the radiationless transition of fluorescein’s excited state. When the torsional motion
of phenyl was restricted by steric hindrance, the fluorescence of fluorescein’s
derivatives was enhanced.
3. All eight synthesized amphiphilic dyads can form stable monolayers at the
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air/water interface. Regular molecular comformation is favorable for the formation of
monolayers. The formed monolayers can be transferred onto glass substrate, and
have good stability. The unidirectional photocurrent and photovoltage were observed
in the photoelectrochemical measurements of LB films on SnO, substrate of dyads,
consisting of fluorescein and carbazole, indicating the possible application of the
dyads as photodiodes.

4. The alkyl derivatives of fluorescein, i.e. esters, ethers and ether-esters of
fluorescein, can bind to different micelles. They exist in different structure, and
exhibit varied spectral properties in different micelles, denoting their possible
application as fluorescent probes in heterogeneous and biological systems.
Noticeably, the butyl ether of fluorescein exists mainly as the anionic form in
aqueous solution, which has large absorption and strong fluorescence in visible range,
and as the lactonic form in hydrophobic region of the micelles, which has neither
visible absorption nor fluorescence. This result shouw that the butyl ether of
fluorescein may be applied in biological systems as a new and excellent fluorescent
probe.

Part IX

Combinatorial chemistry is regarded as one of the most important recent
developments in science. The field has advanced rapidly over the past decade, and
has begun a revolution in organic chemistry and pharmaceutical chemistry.
Combinatorial chemistry has greatly facilitated the drug discovery process, and
exhibits great potential in other fields. B-amino acids and their derivatives are of
great importance in pharmaceutical industry. Introducing a B-amino acid residue to a
peptide can improve its oral stability and biological activity. Noticeably, it has been
recently found that an oligomer containing a few B-amino acid residues could form a
stable helix, which can only be formed in a peptide containing at least 15 to 20 a-
amino acid residues. f-amino acids and B-peptides have attracted much attention in
combinatorial chemistry because of their special properties and important biological
activities. In the present dissertation, some B-amino acids and linkers for
combinatorial chemistry uses were designed and synthesized. The obtained results
are summaried as follows:
1. A B-amino acid library containing 37 compounds was prepared by various
methods. 12 compounds of them are synthesized for the first time. One of the library
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compounds, namely, 3-amino-(3-fluoro-4-nitro)-benzenepropionic acid, whose fluor
can be easily substituted under mild conditions, can act as a scaffold in library
synthesis. In addition, new active substitute can be introduced to a peptide by this
amino acid after the peptide synthesis. Thus, this f-amino acid has great potential in
the preparation of peptide library.

2. A Fmoc-amino acid library containing 49 compounds was prepared by the reaction
of Fmoc-Osu and different amino acids. All of the library compounds show the
purity higher than 97% in HPLC, and can be directly applied to solid peptide
svnthesis.

5. An AMEBA linker 4-formyl-3-methoxyphenoxybutyric acid and two its analogs
were designed and synthesized. The in sifu preparation method of these compounds
has been developed. This method has many advantages, including high yield, simple
procedure, convenient operation and cheap reagents.

Keywords: Fluorescein’s derivatives; Combinatorial chemistry; B—Amino acids.
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