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Abstract

Abstract

Photodynamic therapy(PDT) is a new non-invasive treatment for cancer. PDT
has many unique advantages compared with traditional cancer treatment. PDT
initiates a series of biochemical reactions by using appropriate wavelength of light to
excite photosensitizers in the tissue, leads to cell apoptosis or death. However, most of
photosensitizers are hydrophobic compounds with low stability in physiological
conditons, and easily aggtegated in water which would reduce their PDT efficiency. In
this article, photosensitizers were coupled with molecular umbrella to prevent
aggregating of photosensitizers by the shielding effect of mulecular umbrella. In
addition, amphipathic of molecular umbrella could enhance solubility of
photosensitizers in water. The main research contents are as follows:

(1) Synthesis and characterization of zinc(Il) phthalocyanine-molecular
umbrella and tetraphenylporphyrin-molecular umbrella conjugate compounds: the
synthesis of zinc(II) 4-carboxylphthalocyanine and
5-(4-carboxylphenyl)-10,15,20-triphenylporphyrin were using probability method.
The synthesis of zinc(Il) 4-carboxylphthalocyanine used phthalic anhydride,
1,2,4-benzenetricarboxylic anhydride and zinc acetate as raw materials. The synthesis
of 5-(4-carboxylphenyl)-10,15,20-triphenylporphyrin used pyrrole, benzaldehyde and
methy 4-formylbenzoate as raw materials. The synthesis of
N1,N3-dicholeamidospermidine(di-wall molecular umbrella) used cholic acid and
spermidine as raw materials. The synthesis of zinc(II) phthalocyanine-molecular
umbrella conjugate compound wused zinc(Il) 4-carboxylphthalocyanine and
Ni,Ns-dicholeamidospermidine ~ as  raw  materials.  The  synthesis  of
tetraphenylporphyrin-molecular umbrella conjugate compound used
5-(4-carboxylphenyl)-10,15,20-triphenylporphyrin and
Ni,Ns-dicholeamidospermidine as raw materials. The FTIR, UV-Vis absorption
spectrum, MALDI-TOF-MS and '"H NMR were used to characterize the structure of

synthetized compounds which indicated all those compounds were the target products.
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Abstract

(2) Characterization of photodynamic therapy activity of zinc(Il)
phthalocyanine-molecular umbrella and tetraphenylporphyrin-molecular umbrella
conjugate  compounds: all the results got by compared zinc(Il)
phthalocyanine-molecular umbrella and tetraphenylporphyrin-molecular umbrella
with zinc(II) 4-carboxylphthalocyanine and
5-(4-carboxylphenyl)-10,15,20-triphenylporphyrin respectively. The different UV-Vis
absorbance of the same molarity of compounds in different methanol/water ratio of
mixed solvent indicated that photosensitizer-molecular umbrella conjugate
compounds got a higher solubility in polar solvent. The different UV-Vis absorbance
and  fluorescence  emission  spectrum in  methanol  indicated that
photosensitizer-molecular ~ umbrella  conjugate = compounds could prevent
photosensitizers aggregating. Photostability test indicated photosensitizer-molecular
umbrella conjugate compounds had good photostability. Singlet oxygen test using
1,3-diphenylisobenzofuran as indicator indicated photosensitizer-molecular umbrella

conjugate compounds could improve singlet oxygen yields.

Keywards: Photodynamic therapy; zinc(1II) 4-carboxylphthalocyanine;
5-(4-carboxylphenyl)-10,15,20-triphenylporphyrin; molecular umbrella
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