lmm

RIUMBR-EMYIE RGBT CEERE

Biophysics & Time-resolved Spectroscopy Laboratory
Bt48 i 33396: AZE: {EEEB16

K T-Jump & Protein Dynamics ¥ Photochemistry in solutions

e —————— m Spiter 5039 40030 amy

. tral Dnisity Fiter Whesl
| DC Output
¥

Halogen Lamp

— ] e Ful b L B ™
— A A 1850 vy Pubied Liser Beaes I
S 140 am Pubad Liver Bl e

FTIR
1330 am LA Luer Bram Vertex80 1 A I
— 1% an UV Baan 1
o Flaatnicanos MCT Detector | M

PR e e Flasreace rok

[T dmm s Qs Caverte

Qiﬂ.‘;ﬂ&/ ~

=

4" Harmonic Nd YAG Laser

1, Highpas Fiines (+1100 il
3, Mlana-Caravs Loas [I=358 mm|
1. Be-Corcaww Lasa (=50 mm|
A, Be Gl Laas [TaT5 il

5. B-Carae Lens [F=05 mmi|

4. B-Canvex Lsa (=130 mm|
7.tk el & i

o X Gaseous IR spectroscopy

B, Barsd paris Filis (335800 peri]

ST D Pl U DML PUO3ES

11, Plane-Carwox Lasa [F-80 mm|
=10y 12, Pinbole [§=200 zmi
i3, PRotediode

~

® PO ®" /g >
@ t e pt H”USH | HO' OH
e

1100 1080 1000
Wavenumber {em™)

,ML&.’ ' = i

1100 1080 1060 1040 1020 1000 980 3500 3000 2000 1500 1100 1000

Wavenumber (cm™")

Formaldehyde

b

Wavenumber (cm™)




REBERE (ILE4E R724)
A ME b Z

L2 4 4 22
ol BAEH
& W& Gizie

¥ Intracellular and in vivo labeling
¥ Auto- and catalytic-hydrolysis resistance
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Optically switchable catalysis & Assembly

Vanadyl-catalyzed cross couplings
& Asymmetric Catalysis

49 examples
HP(O)Phz  up to 96% ee
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LW #22 &K Lab: Membrane Protein Activity and Biophysics

Proceedings of the THE JOURNAL OF
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Collagen peptide assembly

Protein/peptide folding
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W Functional peptide design
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His X Self-assembling peptide
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61 Efficient hydrolyses

AAB-type collagen heterotrimer

aromatic

assembled fibrils

-

Vp (107 Ms™)

\

Lab: Chemistry Building R403 & R404 S &
Website: http://mx.nthu.edu.tw/~jchorng L
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% B & ® % £ Synthesis of diverse semiconductor nanocrystals with size and shape control for facet-dependent property
demonstrations and structural elucidation of the origin of these phenomena. All semiconductor properties including
electrical conductivity, photocatalytic dye degradation and organic transformation, optical, magnetic, piezoelectric,
piezocatalytic, thermoelectric, and even superconductivity behaviors can be examined.
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Yu-Wen Huang (Z#8F3XX) Research Group (Organic Synthesis)

organocatalysis caged-complex structures
terpenes  alkaloids

. Natural Product
Methodologies 1445 Synthesis
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metal-catalyzed reactions

SAR bioactivities

Medicinal Chemistry
AVAVANY

Office: (301) lab: (705-707 & 716)
L lab website: https://vuwenhuanglab.com

Methodologies

* carbon-carbon bond
forming reactions

e asymmetric catalysis

Total Synthesis
e asymmetric natural
product synthesis
e complex carbon
skeleton

Medicinal Chemistry

e evaluation of bio
activities of natural
products
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(a) Developing Inorganic nanomaterials as gene/drug nanocargoes and near infrared light
photodynamic therapy (NIR PDT) reagents for targeted cancer therapy.
(b) Nanomaterials-mediated Gd/Boron Neutron Capture Therapies. ARGEian

(c) Photoredox initiated Cu-catalyzed C-C, C-N, C-O, C-S couplings "g%fm .
21. 6082 International Edition ChBMIB

e ]

\hv
SQ
¥oe
INDUSTRIAI 03 CURRENT PROCESS niinﬁﬁm Singkt Crygen
PROCESS . : mission

LEIB(,I\-CS + H;O — (HO—]L&B(, -H
(HO-)LaB; —H + 1550 nm hv — "OH Wi

1.1 millicn tnn-.f'bioﬁe

Mk e ~

Industrial Nitric
acid process:

0 OH
I
@ -’é + O—l
Cu"/40 eqv. HNO,
KA-oil o
HO

de
A
N

Bulk Gold

15 nm by

Cyclohexane catalyst
3125 °C

Reaction mass efficiency = 56%
1 atm o Adipic acid |
DfU"u" methﬂd: DJDI' - v el i
- ' A P i n
O Room TemP UV light O OF S Sk
. CRISPR X
Kuo Chu Hwang* & Arunachalam Sagadevan SOl - [ © ][ © - ; I

peliting (O ) € galo? Uy - ;!I.J'DU
[Bescion mass offidancy=82%]  scance 201, 346, 1455 14¢ Nano Today 2021, 36, 101004 L33l %0060 % (33



B X % (Wen-Feng Liaw) ¥ 8% %

A Y @R St S —48 5 25 £ K (dinitrosyl iron complexes (DNICs)) Z #F 3%

Electronic Structure

IR, NRVS, Raman
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Cell culture Bacteria
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Glycomics and Mass Spectrometry  for Glycans (SNFG)
liooc @ Glycan Release
W:;H Hﬁm OH Enzymatic or chemical
HO OH o Y, ee—
@ What we study Fuc A Y o N
e Glycan structural diversity and isomerism
e Glycan structures in biological systems — on
* Emerging glycosylation (glycoRNA & bacterial glycans) L SiQ o HOXLQ Jom @ Cleanup & Enrichment
OH OH C1s and PGC cartridge
* What we do cal () Gle . (0
e Mass spectrometry (LODES/MS") Pl T
* Glycan structural analysis HO 02 OH 0.0,
e Sample preparation & enrichment Ho&‘;ﬁf“” S EH OH L
o [e) S
—— D — . @ MS Data Acquisition
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‘ Example projects
* GlycoRNA structural characterization

e p97-related glycosylation changes “0! §°” §°“
0] OH HO Q OH
HO HO

e Bacterial glycan structure—function e -
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Crystallization

MEMPURERE
Solid State Inorganic Chemistry Laboratory

https://chiaherlingroup.wixsite.com/chlin

How chemistry is helping to improve the
environment around us ~ Save the world !

Organic-linked metal phosj
(OMPO)

Metal phosphates/phosphites/phosphonates
(MPO)
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Catalyst Design

T{:fe O Organic and inorganic synthesis

v g Gy

g Q 1st-row transition metal catalysts
O Spectroscopic techniques

Molecular
Catalysts

Photocatalysis  ;5ysis
. : > W Electrocatalysis
ngzfmana N . S J (-.‘__-—__-_9 =
© - o N
= e YHW Research Group -
'-:,o Photochemisty
0 C—H bond functionalization v O Conversion of energy-
O Sustainable visible-light related small molecules
photocatalysis O Mechanistic Investigation

{L 2 £E R401 (office); R613, R614, R503, R504, R512 (lab)
Group Website: https://www.nthuchemyhwlab.com/; Email: wangyh2@mx.nthu.edu.tw
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https://www. photonicchemlab.com/

etical Developments
onic simulation

um electrodynamics

onic Chemistry

ptoelectronics

Chemical sensing

* Polarize e, * Crystallization control
* FTIR spectroscopy
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Synthesis
Polyaromatic Hydrocarbon

Organic/Inorganic Synthesis
Inert-Gas Condition (Glove box)
Mechanochemistry (Ball-Milling)

Purification

Multiple Methods
Column Chromatography (Liquid)

+  MPLC/HPLC/SFC - Chiral Separation

Sublimation System (Gas)

Materials ChGI’hlStl"y’
(5) Photoelectronics

ﬁ <> Characterization
‘ Physical Property Study

Fluorescence & Phosphorescence

* ‘ Thermal Stability

Electrochemistry

N, 4 Application
Organic Semiconductor

;. Organic Light-Emitting Diode (OLED)
L€ Organic Field-Effect Transistor (OFET)
Organic Photovoltaic (OPV)
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Current Projects (2024-2027):
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Substrate controlled
Chemo
Enzymatic
Glycan
Synthesis

e Chemoenzymatic Synthesis of
Complex Oligosaccharides

SRRAVICEBE RS RAR S

GT Structure, Mechanism, and
Enzyme Kinetics

Directed Evolution of GTs

e Synthetic Studies of Glycan-
containing Natural Product

W AZE: R609 BiE=E

: R624-626

© BI.EE X BEEHEEYEHEIRE

i
|

Probiotics
Growth

Beneficial Glycans
Bacteria [
A

e HMOs x Human Microbiota Studies

® #Eim5ASRMEEN X EED

e SFC x Bio-analysis & Separation
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Two NH stretch in amines have very
different  Fermi-Resonance (FR)
patterns. Our ab initio anharmonic
algorithms (A3) do not require
empirical parameters and are able to
extract simple physical pictures
behind the experimental spectra and
thus reduce the chance of mis-
interpretation. The parameter-free
reduced Hamiltonians can be use to
understand physical phenomena and
make predictions to guide design of
experimental observations.

ya 7 \

Complex vibrational features in
experimentally observed spectra of
solvated H3;O" lead us to understand
the coupling between OH stretch and
other degrees of freedom. Using ab
initio anharmonic algorithms, we are
able to assign the observed complex
spectral features and to reveal simple
pictures of the interplay between FR
and CB in both mid- and near-IR.

Molecular and Material Modeling Lab

Jer-Lai Kuo, Institute of Atomic and Molecular Science, AS

. ;/“*@ 500~700 ~\
|
\

We utilize deep-learning neural network potential (DL-NNP) to
accelerate the exploration of energy landscape of mono-
saccharides (500~1000 conformers) and di-saccharides (~10°-
108) with the cost comparable to semi-empirical methods & the
accuracy of a decent DFT methods. We are working to improve
the efficiency of sampling schemes so that we can simulate
systems containing sugar, peptides and nuclear acids. We
believe DL-NNP can give a boost (by several orders of
magnitude) to simulations of bio-molecules that requires first-
principle accuracy.
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Carbohydrate Mass Spectrometry Lab

Chi-Kung Ni ({2 5%) Experimental methods

e Extraction of carbohydrate from biological samples
* Separation of carbohydrate isomers
e Structural determination of carbohydrates by mass spectrometry

mass spectrometer
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Advanced Functional Materials 2024 Hepatology. 2018, Science Advances 2020
Journal of Controlled Release, 2022

ACS Nano 2024
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