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Abstract

With the application of time-resolve fluorescence spectroscopy, Field Emission
Scanning Electron Microscopy (FESEM), single crystal X-ray Diffraction (XRD) and
powder XRD; the excited state dynamicsrand,origin of the fluorescence enhancement
of organic nanoparticle (1,4-di[(E)-2-phenyl-1-propenyl] benzene, PPB) and
nanobelts((Z2)-3-{4-[(£)-2-cyang-2-phenyl-1-ethenyl] phenyl }-2-phenyl-2-
propenenitrile, CNDSB) was investigated. Through the reprecipitation method,
organic nanostructure of those two compounds was formed in water/ THF solution,
and the size increases with the water percentage. The crystal structure of PPB
nanoparticles and single crystal was also determined. For PPB nanoparicles, the origin
of this fluorescence enhancement was contributed from both the conformational
planarization, and the herringbone-type aggregate. The time-resolved fluorescence
spectroscopy and powder XRD reveal that two different packing structures involved
in the PPB nanoparticles. For CNDSB, the role of intramolecular motion was tested
by measuring the time-resolved transient of CNDSB/PMMA film. The result reveals
that the structure confinement only contributes parts of the fluorescence enhancement

of the CNDSB nanobelts. In CNDSB nanobelts, a unique ultrafast energy transfer
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process along the long axis of crystal was observed (~150 fs), which was absent in
PPB nanoparticle.

For 3,6-bis(1-methyl-4-vinylpyridium) carbazole diiodide (BMVC) molecules, by
comparing the time-resolved transient of BMVC in tris-HCI buffer and glycerol, the
excited-state and solvation dynamics has been investigated. The results indicated that
the rotational induced internal conversion and intersystem crossing process is an
important nonradiative process for excited BMVC molecules. The solvation dynamics
of BMVC in glycerol is significant decelerated due to the high viscosity of solvent. As
BMVC interacted with linear duplex DNA (LD) and quadruplex DNA (Hum24),
significant fluorescence enhancement was observed, which accompany with the
hypsochromic shift of absorbance. The fluoréscence enhancement was attributed to
the specific interaction betweent BMVC and DNA macromolecule, which suppress the
intramolecular motion of the molecules. The solvation dynamic of BMVC/LD and
BMVC/Hum 24 complexes reveal that there are two types of water on DNA surface:
bulk like and weakly bound water, and the solvation time is ~1 ps and ~9 ps,
respectively. The result indicated that in BMVC/LD, BMVC is buried between the
major and minor grooves. For BMVC/Hum 24, the fraction of the solvation caused by
weakly bound water is increased, which indicated that BMVC is further buried into

the DNA surface.
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