
My research interest mainly focus on the design and synthesis 
of organocatalyst and study their catalytic application. We 
have carried out various reactions, such as: Michael reaction, 
aldol, Maniich reaction, a-amination and etc. We are 
interested in developing cascade reaction that to construct 
multifunctional group in the products with high chemical yield 
and stereoselectivities. 

Techniques used in study
Reaction setup and monitor; TLC analysis; HPLC analysis;
Flash column chromatography; Separation and purification; 
NMR spectroscopy; HRMS; Single crystal X-ray analysis.

Kwunmin Chen, 

Distinguished Professor and Executive Vice President
kchen@ntnu.edu.tw

Background:
PhD in Chemistry, University of Pennsylvania,
Philadelphia, PA, USA

Funding:
Ministry of Science and Technology
National Taiwan Normal University

Publications 
• Koppanathi Nagaraju, Ramani Gurubrahamam, and Kwunmin Chen*

“Organocatalytic Diastereoselective Synthesis of Diazoarylbenzo[b]azepine
Derivatives” J. Org. Chem. 2020, 85, 7060−7067.

• Yu-Ting Lai, Koppanathi Nagaraju,a Ramani Gurubrahamam,* and Kwunmin
Chena* “Enantioselective organocatalytic synthesis of δ-lactone-fused 4-
chromanones” Adv. Synth & Catal. 2020, 362, 3846-3850.

Formation of Dihydroxazine N-Oxides and 
subsequently Hydrolysis:

Progress Studies of the Hydrolysis Reaction by 1H NMR:
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Department of  Chemistry

Asymmetric catalysis and beyond



We focus on theoretical simulation, characterization and
prediction of material systems with novel electronic properties.
We applied computational chemistry to understand the
catalytic chemical and electrochemical reaction mechanisms
with an aim to help modify, optimize, and design new energy
systems. We have carried out DFT investigations on fuel cells,
CO2 recycling, and energy storage systems. We are also
interested in applying first-principles studies to investigate the
structural, electronic, and luminescence properties of small
molecular systems in general. We have developed intimate
collaborations with experimental groups in an aim to achieve a
more profound understanding from a microscopic perspective.

Elise Y. Li, Distinguished Professor and Chair
Department of Chemistry 
eliseytli@ntnu.edu.tw

Background:
PhD in Chemistry, Massachusetts Institute of 
Technology, Cambridge, MA, USA

Funding:
Ministry of Science and Technology National 
Taiwan Normal University

Publications 
• C.-Y. Liu and E. Y. Li*, “Termination Effects of Pt/v-Tin+1CnT2 MXene Surfaces

for Oxygen Reduction Reaction Catalysis”, ACS Appl. Mater. Interfaces, 2019,
11(1), 1638-1644

• E. Y. Li*, “Systematic and efficient band tracing for chiral CNTs via natural
helical crystal lattice model”, Carbon, 110, 336-342 (2016)

• T.-E. Hsieh†, T.-W. Yang†, C.-Y. Hsieh, S.-J. Huang, Y.-Q. Yeh, C.-H. Chen, E. Y.
Li*, and Y.-H. Liu*, “Unraveling the Structure of Magic-Size (CdSe)13 Cluster
Pairs”, Chem. Mater. 2018, 30(15), 5468-5477

Single molecular electronics
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Computational Design of Nano and Energy Materials

Catalytic and Mechanistic Studies 
for Chemical Reactions



Selected Publications 
• "Operando Time-resolved X-ray Absorption Spectroscopy to Unravel the Chemical Nature:

Chemical State-Trapping Strategy Enabling the Highly Selective CO2 Reduction", Nat.
Commun. 2020, 11, 3235.

• "Assessment of Predicting Frontier Orbital Energies for Small Organic Molecules Using
Knowledge-Based and Structural Information", ACS Eng. Au. 2022, 2, 360-368.

• "Enhanced Predictions for the Experimental Photophysical Data Using the Featurized
Schnet-Bondstep Approach", J. Chem. Theory Comput. 2023, 19, 4559-4567.

• "Intrinsic 77 K Phosphorescence Characteristics and Computational Modeling of Ru(II)-
Chromophores: Their Relatively Low Nonradiative Rate Constants Originating from Low
Spin−Orbit Coupling Driven Vibronic Coupling Amplitudes between Emitting and Ground
States", Inorg. Chem. 2024, 63, 21981-21993.

• "Electrophilic Halogenation of Allenoates and 3-Alkynoates: Synthesis of 1,4-Dicarbonyl
(E)-3-Haloalkenes and Mechanistic Investigations", J. Org. Chem. 2025, DOI:
10.1021/acs.joc.4c02951.
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Computational Chemistry and Cheminformatics

Professor, Department of Chemistry
Director, Intelligent Computing for 
Sustainable  Development Research 
Center
mktsai@ntnu.edu.tw
Background:
PhD in Computational Chemistry 
University of Pittsburgh, USA
Postdoc in PNNL & BNL, USA
Funding: NSTC & NCHC, TW
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Study the whole-cell based biosensors

Our research achievements in the aspects of development 
of biosensors based on various components

Our research lab is dedicated to leveraging engineered
microorganisms for the detection of environmental
pollutants. We specialize in developing innovative
techniques and methodologies to address the pressing
challenges in this field. Our team is committed to
advancing the understanding of microorganism behavior
and its application in environmental monitoring and
remediation. We aim to make a meaningful contribution
to the sustainable management of environmental
resources.
Techniques used in study
Molecular biology, Microbiology
Protein purification
HPLC analysis; HRMS; Spectroscopy
Material science; characterization

Yi-Chun Yeh, Professor

Department of Chemistry
yichuny@ntnu.edu.tw

Background: 
PhD in Department of Chemistry, Stanford 
University, CA

Funding: Ministry of Science and 
Technology; National Taiwan Normal 
University

Publications (corresponding author)

• Lin YK and Yeh YC* (2017). Dual-Signal Microbial Biosensor for the
Detection of Dopamine without Inference from Other Catecholamine
Neurotransmitters. Analytical Chemistry, 89(21):11178-82.

• Kuo KH, Lu KH, and Yeh YC* (2018). Cell-Based Biosensor with Dual Signal
Outputs for Simultaneous Quantification of Phenylacetic Acid and
Phenylethylamine. ACS synthetic biology, 7, 12, 2790-95.

• Kuo KH, Chen PH, Lin C, Chen CF, Lee IR, and Yeh YC* (2018).
Determination of Gold Ions in Human Urine Using Genetically Engineered
Microorganisms on a Paper Device. ACS Sensors, 3, 4, 744-
48. Kulandaivel, S.; Lo, W.-C.; Lin, C.-H. *; Yeh, Y.-C*., (2022) Cu-PyC
MOF with oxidoreductase-like catalytic activity boosting colorimetric
detection of Cr (VI) on paper. Analytica Chimica Acta 2, 1227, 340335.
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Protein Aggregation and Amyloid Formation 

Ling-Hsien Tu, Professor
Department of Chemistry
litu@gapps.ntnu.edu.tw

Background: 
PhD in Chemistry, Stony Brook University, 
NY, USA

Funding:
Ministry of Science and Technology
National Taiwan Normal University

Selective Publications
 TPE conjugated islet amyloid polypeptide probe for detection of peptide

oligomers. Biophysical Chemistry, 2024, 304, 107129.
 Synthesis of Fe3O4-chlorophyllin nanoparticles for preventing amyloid

formation by human calcitonin. ACS Applied Nano Materials, 2023, 2023,
6, 13, 12598–12608

 An environmentally sensitive molecular rotor as a NIR fluorescent probe
for the detection of islet amyloid polypeptide. Talanta, 2023, 254,
124130

 Dihydrocaffeic acid-decorated iron oxide nanomaterials effectively
inhibit human calcitonin aggregation. ACS Omega, 2022, 7(35), pp.
31520–31528

Techniques used in the study
Peptide preparation:  Peptide synthesizer, HPLC, MALDI.
Biophysical characterization: Fluorimeter, DLS, CD, FTIR, TEM, 
gel electrophoresis, protein binding assay.

Picture

Our primary research area revolves around the intriguing
phenomenon of amyloid formation, resulting in the formation of
elongated fibrils resembling starch-like structures without
branching. In addition to comprehending the intricate
mechanisms underlying amyloid formation, we have dedicated
efforts to the development of therapeutic approaches. These
include exploring the utilization of natural compounds and
nanomaterials to impede the formation of amyloid. Concurrently,
we have been actively searching for fluorescent molecules that
can effectively label amyloid detection. In addition, we are
interested in creating a platform for screening for anti-
amyloidogenic inhibitors.

Exploring the impact of residue modification on peptide aggregation

Biocompatible 
materials for 
preventing amyloid 
formation by human 
calcitonin (hCT)
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Single-molecule DNA Structural Dynamics

My research interest mainly focus on the structural dynamics 
of tandem repeat DNA sequences associated with 
neurodegenerative diseases. Hairpins formed by these repeats  
interrupt protein machineries and lead to the abnormal gene 
expansions that ultimately result in incurable genetic disorders. 
With single-molecule fluorescence resonance energy transfer 
spectroscopy, we found that these hairpins are highly dynamic 
with parity dependence and undergo slippage reconfigurations, 
which may play a crucial role in abnormal gene expansion.
Techniques used in study
Single-molecule Total Internal Reflection Microscopy;
Circular Dichroism Spectroscopy; 
Force Microscopy.

I-Ren Lee, Associate Professor
Department of Chemistry
irenlee@ntnu.edu.tw

Backbround:
PhD in Chemistry, 
California Institute of Technology.
Postdoctoral Research Fellow,
University of Illinois at Urbana-Champaign.
Funding:
Ministry of Science and Technology

Publications 
• Cheng-Wei Ni, Yu-Jie Wei, Yang-I Shen, and I-Ren Lee* "Long-Range Hairpin 

Slippage Reconfiguration Dynamics in Trinucleotide Repeat Sequences" J.
Phys. Chem. Lett. 2019, 10, 3985-3990

• Tze-Yun Huang, Chung-ke Chang, Ya-Fen Kao, Chih-Hao Chin, Cheng-Wei Ni,
Hao-Yi Hsu, Nien-Jen Hu, Li-Ching Hsieh, Shan-Ho Chou, I-Ren Lee*, and
Ming-Hon Hou* "Parity-dependent hairpin configurations of repetitive DNA 
sequence promote slippage associated with DNA expansion" Proc Natl Acad
Sci U S A. 2017, 114, 9535–9540

Hairpin Slippage Reconfiguration Revealed by Single-molecule 
Fluorescence Resonance Energy Transfer Spectroscopy.
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Mesoporous Semiconductors 

Our researches mainly focus on the synthesis and
characterizations of mesoporous and semiconductor materials
with unique optical, electrical, magnetic and spintronic
properties. Current research covers board topics of nano-
material applications, including surface-enhanced Raman
scattering (SERS), CO2 reduction reactions (CO2RR), diluted
magnetic semiconductors (DMS) in fundamental aspects.

Techniques used in study
Powder X-ray diffraction (XRD), scattering (SAXS/GISAXS),
absorption (EXAFS), EPR, MCD, time-resolved fluorescence

microscopy, Raman, GC, TEM/HRTEM, SEM, AFM, BET et al.

Yihsin Kyle Liu, Assoc. Professor

Department of Chemistry 
yliu@ntnu.edu.tw

Background:
PhD in Chemistry, Washington University,
St. Louis, MO, USA

Funding:
Ministry of Science and Technology
Ministry of Education

Publications
• Kao, K.-C.; Lin, C.-H.; Chen, T.-Y.; Liu, Y.-H.; Mou, C.-Y., A General Method for

Growing Large Area Mesoporous Silica Thin Films on Flat Substrates with
Perpendicular Nanochannels. J. Am. Chem. Soc. 2015, 137, 3779-3782

• Hsieh, T.-E.; Yang, T.-W.; Hsieh, C.-Y.; Huang, S.-J.; Yeh, Y.-Q.; Chen, C.-H.; Li, E.
Y.; Liu, Y.-H., Unraveling the Structure of Magic-Size (CdSe)13 Cluster Pairs.
Chem. Mater. 2018, 30, 5468-5477.

• Chang, H.-J.; Chen, T.-Y.; Zhao, Z.-P.; Dai, Z.-J.; Chen, Y.-L.; Mou, C.-Y.; Liu, Y.-
H., Ordered Mesoporous Zeolite Thin Films with Perpendicular Reticular
Nanochannels of Wafer Size Area. Chem. Mater. 2018, 30, 8303-8313.

Heterostructured 1D Nanowire and 2D Nanosheets

Mesoporous Nanoparticles and Thin-Film Materials

mailto:yliu@ntnu.edu.tw
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2D Spintronics

Highlights
Single-crystalline CdSe(ethylenediamine)0.5 nanosheets with
tunable Mn2+ (0.5-8.0%) are synthesized, showing strong
phosphorescence (4T1→

6A1) and long lifetimes (20.5, 132, 295
μs). Temperature-varied EPR spectroscopy with spectral
simulation reveals anisotropic ZFS (D=3850 MHz) due to axial
distortion of substituted Mn2+ (S=5/2). Additionally, giant
Zeeman splitting with large effective g-values (up to 231±21)
in magnetic circular dichroism (MCD) suggests quantum
confinement, spin-orbital interaction and huge sp-d exchange
interaction in 2D monolayer regimes.

Publications
• Li, C.; Hsu, S. C.; Lin, J. X.; Chen, J. Y.; Chuang, K. C.; Chang, Y. P.; Hsu, H. S.; Chen, C. H.; Lin, T. S.; Liu, Y.-H.,* Giant Zeeman Splitting for Monolayer

Nanosheets at Room Temperature. J. Am. Chem. Soc. 2020, 142, 49, 20616–20623.
• Liu, Y.-H., Li, T.; Chitara, B.; Goldberger, J. E.,* Li Intercalation into 1D TiS2(en) Chains . J. Am. Chem. Soc. 2014, 136, 2986-2989.
• Liu, Y.-H.; Porter, S.H.; Goldberger, J.E.,* Dimensional Reduction of a Layered Metal Chalcogenide into a 1D Near-IR Direct Band Gap Semiconductor. J.

Am. Chem. Soc., 2012, 134, 5044-5047.

EPR simulation for an S=5/2 spin system

Magneto-Optically Transitions in Fields
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Functional Materials for High Performance Dye Sensitized/Perovskite Solar Cells

My research interests principally focus on synthesizing and 
developing electro-catalysts, sensitizers, and redox mediators 
for electrochemical devices, including dye-sensitized solar cells 
as well as energy conversion & storage materials/systems with 
particular attention to electrochemical analytical techniques.

Chun–Ting Li, Associate Professor 
Department of Chemistry, College of Science 
ctli@gapps.ntnu.edu.tw

Background: 
PhD in Chemical Engineering, National 
Taiwan University, Taipei, Taiwan

Funding:
Ministry of Science and Technology National 
Taiwan Normal University

Publications
• Chun-Ting Li et al., “Tetraphenylethylene tethered phenothiazine-based

double-anchored sensitizers for high performance dye-sensitized solar cells,”
J. Mater. Chem. A, 7 (2019) 23225-23233.

• Chun ‐ Ting Li et al., “Effective suppression of interfacial charge
recombination by a 12-crown-4 substituent on a double-anchored organic
sensitizer and rotating disk electrochemical evidence,” J. Mater. Chem. A, 5
(2017) 7586-7594.

• Chuan-Pei Lee+, Chun-Ting Li+, Kuo-Chuan Ho*, “Use of organic materials in
dye-sensitized solar cells,”Mater. Today, 20 (2017) 267-283.

• Chun-Ting Li et al., “Hierarchical TiO1.1Se0.9-wrapped carbon cloth as the
TCO-free and Pt-free counter electrode for iodide-based and cobalt-based
dye-sensitized solar cells,” J. Mater. Chem. A, 5 (2017) 14079-14091.

Techniques used in study
• Design and synthesis of functional nanomaterials, catalysts,

metal-complex redox shuttles, and metal-free organic dyes
• X-ray diffraction pattern, X-ray photoelectron spectroscopy,

Field-emission scanning electron microscope, Transmission
electron microscope, Electrochemical, Impedance, and
Interfacial charge transfer analyses

• Dye-sensitized solar cell fabrication and optimization

Picture

Low weight & Flexible 
carbon cloth

(ii) Hierarchical
TiO1.1Se0.9

(i) CoSe2/C Nano-climbing walls

PEDOT-MeOH
tube-coral array

Electro-catalysts

Organic dyes
(iii) MOF-525
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Advanced Surface Fabrication and Nanomaterials for Analytical Sensors

Our research focus on thermal lithography and nanozymes 

for analytical chemistry

Our research bridges the gap between nanofabrication and
analytical chemistry, aiming to advance surface fabrication
and sustainable nanotechnologies for bioanalytical sensors.
The innovative techniques utilize localized thermal energy
to initiate precursor reactions, enabling the simultaneous
patterning and in situ functional nanomaterials generation
on surface. We also focus on exploring the cutting-edge
colloidal nanomaterials for analytical sensors, including
waste-derived nanomaterials and artificial bionanozymes.

Techniques used in study
Laser Writing; Thermal Contact Printing; Device Fabrication;
Absorption/Fluorescence/Phosphorescence Spectrometry; 
Scanning/Transmission Electron Microscopy; Material Analysis

Chong-You Chen, Assistant Professor

Department of Chemistry
jasoncyc@ntnu.edu.tw

Background: 
PhD in Chemistry, National Taiwan University, 
Taipei, Taiwan

Funding: National Science and Technology 
Council; National Taiwan Normal University

Selected Publications 

 Chong-You Chen* et al., “Amino-Acid-Engineered Bionanozyme
Selectivity for Colorimetric Detection of Human Serum Albumin”
ACS Appl. Mater. Interfaces 2025. (Cover Highlight)

 Chong-You Chen* et al., “Specializing Carbon Nanozyme Active Sites
for Sensitive Alkaline Phosphatase Activity Metal-Free Detection”
Chem. Asian J. 2024, 19, e202300878.

 Chong-You Chen et al., “Moldable Carbon Dot-Linked Elastomers for
Three-Dimensional Arbitrary Fluorescent Structures”
ACS Appl. Nano Mater. 2023, 6, 804-810.

 Chong-You Chen et al., “Metal-Free Colorimetric Detection of
Pyrophosphate Ions by Inhibitive Nanozymatic Carbon Dots”
ACS Sens. 2020, 5, 1314-1324.
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Nanomaterials for Ultrasensitive Biomedical Analysis 

Our research mainly focuses on developing fluorescent 
nanodiamonds and carbon-based materials for diagnostics, 
particularly in rapid and ultrasensitive disease biomarker 
detection, leveraging their unique optical and surface 
properties to enhance the sensitivity, specificity, and real-time 
detection capabilities of biosensors for early disease diagnosis. 
We also explore self-assembling nanomaterials and smart 
nanocarrier systems using multi-stimuli-responsive polymers 
for targeted drug delivery.

Trong-Nghia Le, Assistant Professor

Department of Chemistry, College of Science
Email: tnle@ntnu.edu.tw

Background: 
PhD in Chemical Engineering, National Taiwan 
University of Science and Technology

Funding: National Science and Technology Council
National Taiwan Normal University

Selected Publications 

Techniques used in study
Absorption/Fluorescence/Phosphorescence Spectrometry;
Scanning/Transmission Electron Microscopy;
NMR, GPC, DLS, FTIR and other Material Analysis
Immunoassays: ELISA, LFIA, VFIA

• Trong-Nghia Le et al. Fluorescent nanodiamond immunosensors for
clinical diagnostics of tuberculosis. Journal of Materials Chemistry
B (2024), 12, 3533-3542.

• Trong-Nghia Le et al. Antibody-Conjugated Nanodiamonds as Dual-
Functional Immunosensors for In Vitro Diagnostics. Analytical Chemistry
(2023), 95, 32, 12080-12088. 

• Trong-Nghia Le et al. Spin-Enhanced Lateral Flow Immunoassay for High-
Sensitivity Detection of Nonstructural Protein NS1 Serotypes of the
Dengue Virus. Analytical Chemistry (2022), 94, 51, 17819–17826. 
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