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Silver nanoparticles capped by polydopamine as a sensitive probe for

detecting cartap

Feng-Zuo Zhou, Cho-Chun Hu, Tai-Chia Chiu
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In this research, polydopamine (PDA) was used to functionalize the surfaces of silver
nanoparticles (AgNPs) to form PDA-AgNPs for sensing cartap. UV—Vis
spectrophotometry, Fourier transform infrared spectroscopy, transmission electron
microscopy, X-ray photoelectron spectroscopy, and zeta potential measurements were
used to characterize PDA-AgNPs. PDA-AgNPs were spherical with an average size of
12.6 nm. In the presence of cartap, it will cause the aggregation of PDA-AgNPs. As a
result, the absorption ratio (Asoo/A400) of PDA-AgNPs showed good linearity in the
range of 0.1 to 1.0 ppm (R2=0.983) and 1.0 to 10 ppm (R2=0.997) with a limit of
detection (LOD) of 0.049 ppm. Furthermore, adding other pesticides did not
significantly change the absorption ratio of PDA-AgNPs, indicating its high selectivity
and anti-interference for the detection of cartap. Finally, the application of PDA-
AgNPs was proved by determining cartap in lake water and rice samples.
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In this study, gallic acid was used to modify copper nanoclusters and silver nanoparticles as GA-CuNCs
and GA-AgNPs that were used for detecting streptomycin (STR) based on fluorescent and colorimetric
approaches. GA-CuNCs had an average size of 5 nm and exhibited blue fluorescence under ultraviolet
irradiation and a maximum emission of 410 nm at an excitation wavelength of 330 nm. The fluorescence
of GA-CuNCs was quenched occurs in the presence of GA-AgNPs through the fluorescence resonance
energy transfer (FRET). In the presence of streptomycin, it will cause the aggregation of GA-AgNPs
and decrease the absorbance at 400 nm and recover the fluorescence intensity at 410 nm. The linear
range of fluorescent method was 0.5-20 uM (R2=0.995) with a limit of detection (LOD) of 0.25 uM the
linear range of colorimetric method was 0.5-20 uM (R2=0.996) with a LOD of 0.36 uM. This dual-mode
detecting system was successfully applied for determining STR in real samples with good recoveries of
the fluorescent method between 92.27% and 109.25%; and the recoveries of the colorimetric method
between 91.34% and 107.99%.
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Dual-Functional Silver Nanoparticles for Colorimetric Detection of
Cartap and Catalytic Degradation of Methyl Orange and Rhodamine B
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This study presents a facile approach for synthesizing gallic acid-capped silver nanoparticles (GA-
AgNPs). GA-AgNPs were synthesized under the optimized conditions and characterized using various
techniques (ultraviolet—visible, Fourier-transformed infrared (FTIR), X-ray diffraction, and transmission
electron microscopy). GA-AgNPs were spherical in shape with an average diameter of 11.2 nm. The FTIR
and Zeta potential analyses proved the presence of gallic acid on the surface of AgNPs, stabilizing the
nanoparticles. GA-AgNPs were used for the colorimetric detection of cartap (S,S’-[2-(dimethylamino)-1,3-
propanediyl] dicarbamothioate) and catalytic degradation of methyl orange (MO) and rhodamine B (RB).
GA-AgNPs were highly selective and sensitive to cartap, with a detection limit of 0.059 ppm in a linear
range of 0.1-2.0 ppm. GA-AgNPs also showed excellent catalytic activity in degrading MO and RB,
achieving complete conversion within 15 min. The catalytic process followed pseudo-first-order kinetics
with rate constants of 0.3596 and 0.3369 min—1 for MO and RB, respectively. Finally, the application of
GA-AgNPs was validated by determining cartap in rice samples and the degradation of MO and RB in lake

water samples.
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Aggregation-Induced Emission Investigation of Bipyrazole[1,5-

a|pyridines Bearing Polycyclic Aromatic Substituents
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A series of 3,3'-bipyrazolo[1,5-a]pyridines bearing various polycyclic aromalZic subsBtuents was
synthesized via C—H bond acRlvallon with modest to good yields. The structure of 7,7'-bis(4-(tert-
butyl)phenyl)-3,3'-bipyrazolo[1,5-a]pyridine was further elucidated through X-ray crystallography.
Photophysical properBles including fluorescence quantum yields in solulon and solid states, were carried
out by UV-Vis and fluorescence spectroscopy. The experimental results show that bis(pyrenyl)-
subsBtuted 3,3'-bipyrazolo[1,5-a]pyridine gives a low quantum yield (0.02), whereas that of others are
around 0.2-0.3. For this type of molecules, both steric hindrance and n—n interaction play important

roles in aggregation-induced emission effect.

Qe DU &
® 3 Lk L) (X
T___-. el ]’: -;T. ,_I_ o i

N _ .--:“__-.._\._hI _,.:‘ e {:_H. B _.-,H Tt .-',H-'N-ﬂ.“""‘
(-:.'__-_JH\_____.__ ﬁ‘-.:;-_--,_\__‘_____:-_] “-:r--_-. I.,__ o -"-:.-_-_'- - \.:.__-_-.L___ =

o N = -_J: = _._-_‘i__ 2 = _.__.;'

e G O O O

B I .-_'.il'x .-D”E = oo e __L 2

C () ol < v

[ due ] PP

< A
A bt "—1
{

THF  10% 20% 30% 40% 50% 60% 70% 80% 90% 95%

References: (Times New Roman/# 15 %8, Single space, 10 point, ACS style, le[ -

juslfied in numbered order)

1. Hsiao, P. Y.; Chu, J. H.* Chem. Commun. 2021, 57, 12281-12284.

2. Hsiao, P.-Y.; Chang, R.; Sue, A. C.-H.; Chu, J.-H.;* Lee, Y.-H.; Huang, J.-Y. J.
Org. Chem. 2022, 87, 9851-9863.




Exploring the Reduction of Nitrous Acid to Nitric Oxide Using Cobalt

Compounds as Catalytic Centers

Po-Chou Lin, Chien-Ming Lee*

Department of Applied Science, National Taitung University, Taitung, Taiwan

Keywords: Nitrite reductase enzymes; nitric oxide

We will utilize [ColII(Cl)P(C6H3-3-SiMe3-2-S)3] (CoCl) previously studied in the laboratory and
nitrite salts to generate [CollI[(NO2)P(C6H3-3-SiMe3-2-S)3] (CoNO2). Subsequently, different acids
will be used for reduction to induce the formation of nitric oxide. Nitric oxide will be reacted with
[MnIII(DABCO)P(C6H3-3-SiMe3-2-S)3] (MnDABCO) to confirm successful nitric oxide generation
during the reaction.
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In the present study, tannic acid decorated copper-gold (TA-CuAu) bimetallic nanoparticles were
prepared using a facile method. The TA-CuAu nanoparticles were characterized by UV-VIS, FTIR
spectrometry, TEM, XRD, and XPS. The TA-CuAu nanoparticles exhibited excellent catalytic activity
for the degradation of 4-NP and RB. Under optimal conditions, the individual degradation of 4-NP and
RB was completed within 10 min, and the apparent rate constants were calculated as 0.3429 and 0.3225
min-1, respectively, and the reactions followed pseudo-first-order kinetics. In addition, the mixture of 4-
NP and RB was also successfully degraded within 10 min, indicating that TA-CuAu nanoparticles have
the ability to degrade both 4-NP and RB. Finally, the successful treatment of the tap and lake water
samples spiked with 4-NP and RB using the TA-CuAu nanoparticles confirmed their application

potential as catalysts in environmental water remediation.
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Isolation, purification and identification of Ovatodiolide
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Synthesis and Reactivity of Disulfide Manganese Nitrosyls

Complexes : Photoinduced Production of Nitric Oxide
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Keywords: Mn(PhPS2)2, (1), Mn(NO)(SPhS-SPhS) (2), and [Mn(NO)(SPhS-SPhS)][PF6] (3)

\Abstract :

This study synthesized different manganese-sulfur-phosphorus complexes: Mn(PhPS2)2 (1),
Mn(NO)(SPhS-SPhS) (2), and [Mn(NO)(SPhS-SPhS)][PF6] (3). UV-Vis and IR spectroscopy were used
to characterize the complexeshree. Complex 2 can be photolyzed to release NO and generate complex 1.

Complex 3 can be photolyzed to form complex 2, which then releases NO.

Motivation:

Since the discovery of nitric oxide (NO) as a signaling molecule in vasodilation and neurotransmission,
there has been great interest in the chemical pathways that lead to NO generation. NO can be harmful to
the human body in large quantities, but beneficial in small quantities. Therefore, we have developed a
controllable NO donor molecule that generates NO upon light irradiation. This material has potential

future applications in the medical field.

Conclusion:

We report the synthesis and photophysical characterization of complexes 1-3. Photolysis of complex 2
leads to the release of NO and conversion to complex 1, while photolysis of complex 3 leads to conversion
to complex 2. We have designed a NO donor molecule that can control the flux and timing of NO release
by light source control. This molecule has potential applications in human treatment and has great potential
in the medical field.
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Synthesis and Spectral Investigation of the Redox Properties of Iron-

Sulfur-Nitroso Coordination Complexes

Chia-Hsuan Lin, Jian-Lun Xu, Chien-Ming Lee
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Synthesis of Bis(biaryl)bipyrazolo[1,5-a]pyridines via C—H Bond

Activation as Aggregation-Induced Emission Enhancement Luminogens
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via palladium-catalyzed C—H bond, aggregation-induced emission enhancement (AIEE) effect

14

A series of 7,7’-bis(biaryl)-3,3’-bipyrazolo[ 1,5-a]pyridines via palladium-catalyzed C—H bond
activation/arylation of 7-arylpyrazolo[1,5-a]pyridines. These compounds' photophysical properties,

including fluorescence quantum yield, were measured to show a good aggregation-induced emission
enhancement (AIEE) effect.
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In this work, methoxyimine was utilized as a directing group to assist in the palladium-mediated ortho
C(sp2)-H bond activation and arylation/alkylation of dibenzosuberenone, leading to the formation of 1-
arylated/alkylated dibenzosuberenones. The reaction mechanism was insightfully investigated through
controlled experiments, kinetic isotope effect experiments, ESI mass detections, and the identification of
key intermediates. The structure of key intermediates was finally elucidated by X-ray crystallography.
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Synthesis, Photophysical Measurement, and Aggregation-Induced
Emission Enhancement Investigation of Novel 3,7-

Diarylpyrazolo[1,5-a]pyridine Luminogens

Bing-Han Zhuang, Jean-Ho Chu*

'Department of Applied Science, National Taitung University

Aggregation-Induced Emission Enhancement Investigation > C—H bond activation

This study explores the selective C - H bond activation and subsequent arylation using a palladium(II)
catalyst. A range of 3,7-diaryl-substituted pyrazolo[1,5-a]pyridine molecules was synthesized directly
from parental pyrazolo[1,5-a]pyridine, exhibiting intriguing aggregation-induced emission enhancement
(AIEE) properties. Their luminescent characteristics were thoroughly investigated through comprehensive
photophysical measurements and detailed analysis of X-ray structural stacking. The molecular absorption
and emission wavelengths can be finely tuned by introducing electron-donating or electron-withdrawing
groups, leading to changes in the HOMOLUMO energy levels. Furthermore, the study delves into the
solid-state luminescence and charge transfer properties in various solvents. The series of molecules
exhibit a remarkable solid-state fluorescence quantum yield, reaching a maximum of 0.80.
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Abstract: Quantum dot light-emitting diodes (QLEDs) is a promising candidate of new generation for
flat-panel displays for its bright and saturated emission colors. In the experiment, the effect of double hole
transport layers (HTLs) consisting of poly-TPD and TFB on the performance of blue QLEDs was
demonstrated. Compared to the QLED with single hole injection layer of poly-TPD, the QLED with
double HTLs was with a turn-on voltage of 3.0 V, a maximum brightness of 111000 cd/m2 and current
efficiency of 9.42cd/A.

Introduction

As a potential light-emitting technology, merits of high-efficiency and high-reliability of inorganic
CdSe/ZnS quantum dots for electrically-pumping light-emitting diodes are very promising to replace the
currently used liquid-crystal display (LCD) and organic light-emitting diode (OLED). Due to the high
bandgap of CdSe/ZnS QDs for blue light emission, it is still very difficult to find a suitable hole transport
material to effectively reduce the energy barrier for holes to inject into the QDs, and further achieve the
charge balance. As a result, the reported blue QLEDs were typically with worse performance when
compared with their green and red counterparts. The current QLED architecture is composed of QD (the
emission layer) sandwiched between the MgZnO electron transport layer (ETL) and the hole transport
layer (HTL), which can promote carriers to inject into QD for efficient light emission [1]. In this study,
the QLED with double HTLs of poly(N,N'-bis-4-butylphenyl-N,N'-bisphenyl)benzidine (poly-TPD) and
poly(9,9-dioctylfluorene-alt-N-(4-sec-butylphenyl)-diphenylamine) (TFB) was fabricated and compared
to the reference-device with single HTL of poly-TPD. As demonstrated, the QLED with double HTL was
with a turn-on voltage of 3.0 V, a maximum brightness of 111000 cd/m2, and current efficiency of 9.42
cd/A.

Experiments

Firstly, the chemical-composition gradient CdSe@CdZnSeS/ZnS QD powder was obtained from Taiwan
Nanocrystals Inc. Accordingly, the synthesis was similar to a previously reported protocol [2]. With
mixed ligands of oleic acid (OA) and trioctylphosphine (TOP) capping, the QD powder was readily
dispersed in the octane in a concentration of 12 mg/mL before device fabrication. The fine MgZnO

nanoparticles (NPs) were synthesized by the sol-gel method as previously reported [3]. The synthesized
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MgZnO NPs were finally dispersed in absolute ethanol in a concentration of 15 mg/mL. The hole-
injecting poly(3,4-ethylenedioxythiophene) polystyrene sulfonate (PEDOT.PSS), hole transporting poly-
TPD and TFB were purchased from Lumtec and American Dye Source, respectively. To make double
HTL, poly-TPD and TFB were dissolved in orthogonal solvents, chlorobenzene and toluene, respectively.
In device fabrication, patterned indium tin oxide (ITO)-glass substrates were sequentially cleaned by
detergent, acetone, isopropyl alcohol, and de-ionized water, respectively. The substrates were then UV-
ozone treated for 25 minutes to remove any cleaning agent residues and to modify the work function of
ITO. PEDOT:PSS, poly-TPD, and TFB were spin-coated on the substrates at different speed. QD solution
was then coated as the emission layer and MgZnO NPs was the ETL, respectively. Finally, the substrates
were baked at 110 °C in a nitrogen-filled oven and then transferred to a thermal evaporator to deposit Ag
cathodes with a thickness of 120 nm.

Experiments

The luminance-current density-voltage (L-J-V') characteristics of the blue QLEDs are shown in Fig. 1(a)
and Fig. 1(b) shows the current efficiency as a function of the injected current density. Additionally, a
device with QD blended with TFB in toluene was fabricated and compared. The fabricated device
structures were listed in Table 1. The addition of TFB as the second HTL or in the emission layer can
increase the turn-on voltage. However, the improved hole injection due to the second TFB HTL can
effectively balance the charge in the QD to achieve higher efficiency, as shown in Fig. 1(b). It should be
mentioned that the device with mixed QD and TFB has the worst performance, possibly due to the poor
dispersibility of QD in toluene. Overall, the QLED with double HTL was with a turn-on voltage of 3.0V,
a maximum brightness of 111000 cd/m2, and current efficiency of 9.42 cd/A, surpassing the maximum
brightness (65477 cd/m2) and efficiency (4.92 cd/A) of the device with single HTL.
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Fig. 1. (2) L-FF and (b) ourrent eficiency-cument density curves of the blue QLEDs.
Table 1. The structure and device performance of QLEDSs.

Structure Loian lod'm®) CE (cd/A)
Single layer: [TOPEDOT/ TEB1025B-QD M e Fnl W A s 65477 497
Diouble layer: ITOPEDOT p-TPDVTER/1025B-0DMeZn0/Ag 111000 942
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