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Abstract

The anthaquinone derivatives containing boronic acid or glycoside as an active
site were synthesized and characterized by spectroscopy. We have developed the boronic
anthaquinone based sensors (OB and PB) for glucose sensing by the enzymatic probe
system with glucose oxidase. The advantage of this sensor is that it can detect glucose
specifically. The limit of detection (LOD) of glucose for OB evaluated in the range of
0.08-0.42 mM of glucose by the spectrofluorometry was 0.0114 mM.

A new sensors containing fluorescein and boronic acid moieties, F-o0BOH F-
MBOH, and F-pBOH, for detection of copper and cyanide ions. In addition, we
discovered that sensors were hydrolyzed by water. Therefore, we designed the new
strategy to prevent the hydrolysis approach by coordination nanoparticles network (F-
0BOH-AMP/Gd** CNPs). The log K value of F-0BOH-AMP/Gd®" CNPs < copper (II)
with cyanide ion was 3.97. The detection limit of F-o0BOH-AMP/Gd’> CNPsccopper(II)
with cyanide anion was 4.03 uM. Furthermore, they possess a high selectivity for cyanide
ion compared to other competitive anions.

A new fluorescence sensor (L1), based on BF,-Curcumin and dpa (bis (2-
pyridylmethyl)amine) for detection of Zn*"and Cu’" ions was synthesized. The sensor
demonstrates the blue-shifted absorption band and the fluorescence quenching at 587 nm
in acetonitrile after adding both metal ions. Moreover, we developed the chemosensor
containing pyrene and dpa-Zn complex (L2¢Zn) for detection of nucleotide in aqueous
solution. This sensor has a high selectivity for PPi in aqueous solution. In contrast for the
case of DMSO:HEPES (0.01 M, pH 7.4 90:10 v/v), L2¢Zn selectively binds to
nucleoside polyphosphates such as ATP and UTP with a large fluorescence enhancement.
The Principal Component Analysis (PCA) was used to discriminate between 10
nucleotides by two solvent systems. This approach was found to identify 10 analytes with
88% accuracy. To illustrate the utility of this approach for ATP hydrolysis application,
the ratio between the product of reaction (PPi) and the reactant (ATP) can be used in
quantitative identification of the PPi and ATP ratios.

For nucleotides discrimination using Principal Component Analysis (PCA), the
sensory molecules containing pyrene and coumarin derivatives (Pydpa and ES) were
used for discrimination of various nucleotides in aqueous solution. Initially, the
complexation of Pydpa-Zn, Pydpa-Cu, Es-Zn, and Es-Cu were prepared as the sensory
molecules to recognize the phosphate anion based nucleotides undergone the electrostatic
interaction. The complexation studies of these sensors were carried out by fluorescence
spectrophotometry. It was found that Pydpa-Zn, Es-Zn, and Es-Cu showed a high
selectivity to PPi with the log K values of 8.83, 5.23 and 4.64, respectively. In addition,
the PCA method was applied to classify the types of nucleotides by creation of the sensor
arrays (the combinatorial data) and the mixed sensors (the combinatorial sensors).
Interestingly, the combinatorial sensors of Pydpa-Zn+Es-Cu showed a highly potential
discrimination of PPi, ATP, UTP, ADP, UDP and GDP with 92% classification accuracy.



