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Brush block copolymers (BBCPs) can be prepared by the polymerization
of macromonomers. However, this method intensively requires high-quality
macromonomers. Here, we report the combination of living anionic
polymerization and ring-opening metathesis polymerization to synthesize
the precisely controlled macromonomers and BBCPs.
Norbornene-end-functionalized macromonomers were prepared by living
anionic polymerizaion and w-end functionalization with a norborenene
derivative. BBCPs were synthezied by sequential ROMP of two
macromonomers using a Grubbs catalyst. The ROMP was also utilized in
the combination of a monomer containing polyhedral oligomeric
silsesquioxane (POSS) and a macromonomer to prepare POSS-bottlebrush
block copolymers (POSSBBCPs). The self-assembly allow the BBCPs and
POSSBBCPs to be converted to 1D PCs with well-defined lamellar
nanostructures and distinct light-reflection properties.

In the last section of our presentation, we introduce the self-emulsion
polymerization (SEP) technique which was develoved in our lab and report
one of their application for the 3D photonic application.

AGEREIT, KRBT bsbe Mueotstdoimanzs (B LR R)
e LRI TE S — (LR RSP H) ] Oo—# s L TRESh TV ET,

ARG - Lo gEe s AL SR e BT (R : 6 6 0 2)
JOV T4 7 EEHERAREE 7 —



~ Frontier Chemistry Center EA
20T« EFEERFR Y F—

;# % : Synthesis of Helical Poly(phenylacetylene)s

Bearing L-Amino Acid Derivatives and Their

Applications in Chiral Separation by HPLC
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To develop effective chiral stationary phases (CSPs) with high chiral
recognition abilities is one key point of chiral separation in high-performance
liquid chromatography (HPLC). Many polysaccharide-based CSPs have been
developed and even commercialized. Recent years, some synthetic helical
polymers have also attracted researchers’ great interest. Herein, optically active
helical poly(phenylacetylene)s bearing L-amino acid derivatives were designed
and synthesized as CSPs for HPLC, which exhibited high chiral recognition
abilities for some racemates.
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# . Quantum mechanical and molecular dynamics
studies of vibrational spectra

of hydrogen-bonded systems

# fif - Prof. Marek J. Wojcik
Faculty of Chemistry,

Jagiellonian University, Poland
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Theoretical modeling of vibrational spectra of ices and aqueous
ionic solutions will be presented. I will also present results of our
recent molecular dynamics studies of hydrogen-bonded crystals and

polymers, and near infrared (NIR) experimental and theoretical

studies of alcohols, imidazole and nucleic acid bases.
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# = The Engineering of Surfaces: from
particles to solar cells
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In this presentation, I will focus on recent research in two quite different areas:

(1) The manipulation of the surface chemistry of particles to control their
interaction and the rheological behavior in nanofluids. In this part of the
presentation, I will discuss the modification of particles through very high
attachment density, uniform layers and the surprising rheological behavior of
this particles in high solids fluids.

(i1) The workfunction of interfaces in OPV’s are critical to maximize electron
and hole transport across the layers, yet depending on how the subsequent
layers are deposited, the structure and the properties may not be what is
expected. In this part, I will discuss recent results on the chemistry and
electronic properties of metal oxides, such as molybdenum oxide deposited as
thin films on polymer substrates and how the workfunction changes upon
exposure to moisture.
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# 7 : Pushing the Limits of N-heterocyclic Carbenes
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Z 5 : N-Heterocyclic Carbenes (NHCs) have been intensively explored for
stabilizing unstable species such as radicals and zerovalent nonmetal species,
and for activating small molecules such as CO, H,, NHj;, N,O, NO, etc.
Such a capability of NHCs can be attributed to their strong donor characters
and steric tunability that lead to the remarkable reactivity.
Recently, we reported N-heterocyclic carbene nitric oxide (NHCNO)
radicals, which can be also considered as iminoxyl radicals. We also found
that triazenyl cations stabilized by NHC form the corresponding triazenyl
radicals upon the treatment of elemental potassium as a reductant.
With the novel reactivity of NHCs, we have also been exploring porous
metal-organic frameworks (MOFs) and cages (MOCs) with various
N-heterocyclic carbene precusors, imidazolium salts, and metal ions due to
their potential applications such as catalysis, gas storage, molecular
separations, etc.
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w . Asymmetric Synthesis of NV-Arylamines and
Diamines by Copper-Catalyzed
Hydroamination of Alkenes
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Department of Chemistry
Massachusetts Institute of Technology
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Copper-catalyzed asymmetric hydroamination is an established
method to access various chiral amines with high enantioselectivity.
However, the synthesis of several important classes of enantioenriched
amines has been hindered by competitive side reactions.

Herein, we developed broadly applicable hydroamination protocols
for the asymmetric synthesis of N-arylamines and 1,2-diamines.
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i & . Mystery of gel working on Contact Lenses
~Chance & Necessity~
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%5 . Contact lenses are the most frequent examples of industrial use
of hydrogels. It has already been 60 years since their first use in Contact
Lenses starting with 2-Hydroxy ethyl methacrylate (HEMA). Is it a
completed area? The answer is “No”.

The material is still evolving through fusion of heterogeneous
technologies and utilization of classical to advanced polymer science.
Currently the mainstream research uses the so-called “silicone
hydrogel” as a material for Lenses which is a copolymer of
silicone-based monomer suitable for hard lenses and hydrophilic
components. Low biocompatibility of the hydrophobic silicone
component is a deficiency although silicone possess high permeability of
gases. Therefore, control of the interfacial properties between the lenses
and tear film and the nanoscale structure have become particularly
important.

Therefore, it is necessary to advance towards the next level of
technology by elucidating the detail mechanism for developing
innovative products in future.
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and reaction mechanisms
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(Indian Institute of Technology
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25 ' The concepts of transition states and reaction mechanisms have
been around for more than a century. Indeed, these concepts have shaped
modern chemistry as we know it and it is hard to think of understanding
chemical reactivity without them. In fact, we have gotten so comfortable
with these models that we believe every reaction must conform to ‘the
paradigm’. However, over the last two decades, thanks to developments
in experiments and theory, uncomfortable questions are being asked
about the usual assumptions that one makes to deduce the reaction
mechanisms. Are these examples just exceptions? Can we still fit these
new observations by making small extensions to the old paradigm? Or,
do we have to shift paradigms altogether?

In this talk T will briefly introduce and discuss some of these recent
developments and the challenges that they pose to theoretical chemists.
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# & . How Chemistry Brings in New Physics Problems:
Stabilizing OBDD Structure of Block Copolymers by
Configurational Regularity

% & . Hsin-Lung Chen (%

Department of Chemical Engineering,
National Tsing Hua University, Taiwan
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Block copolymers constitute a fascinating class of soft materials, whose remarkable
features lie in their capability of self-assembling into a broad spectrum of nanostructures. It is
believed that the physics of block copolymer is well understood. In the theoretical framework
of block copolymers, the constituent blocks are normally coarse-grained into Gaussian chains
with the segmental interactions lumped into an interaction parameter; in this case, the
chemical details of the polymers are lost. In recent years, new complex structures have been
disclosed in block copolymers possessing specific chemical characteristics, including chirality,
tacticity and conformational asymmetry. These findings point out a direction that chemistry
can play an active role to bring in new intriguing problems in the physics of block
copolymers.

Here I would like to demonstrate that the introduction of configurational regularity into
one of the constituent blocks in a diblock copolymer can stabilize the ordered bicontinuous
double diamond (OBDD) morphology, which was commonly considered to be unstable
relative to ordered bicontinuous double gyroid (OBDG) structure. We discovered that OBDD
existed as the thermodynamically equilibrium bicontinuous structure temperature in a block
copolymer composed of a stereoregular block, syndiotactic polypropylene-block-polystyrene
(sPP-b-PS). A thermally-induced transition from OBDD to OBDG occurred upon heating,
signifying that OBDD and OBDG represent the stable structure at lower and higher
temperature, respectively. The role of configurational regularity was further consolidated via
isotactic polypropylene-block-polystyrene (iPP-b-PS) system, where the diblock was also
found to exhibit OBDD morphology and OBDG-OBDD transition. I will address the
significance of the release of enthalpy via the helical segment formation and its resultant
inter-helix association by the stereoregular block for stabilizing the OBDD structure.
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# : Diverse applications using a two dimensional
transition metal dichalcogenide alloy layer

# 7 : Dr. Byungjin Cho

Assistant Professor

Department of Advanced Material
Engineering, Chungbuk National
University, Republic of Korea
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ZH . Compositionally variant 2D atomic layers have attracted much interest,
offering the possibility of creating a large number of electronic and sensing
applications. In this seminar, two applications based on 2D TMDs will be addressed:
transistor and sensor.

Firstly, we will introduce high performance transistor applications via approach of
utilizing unique 2D TMD alloy synthesis methods. The two-dimensional WSe,—
based transistor with mixed transition layer containing van der Waals (M-vdW,
NbSe,/W,Nb,_,Se,/WSe,) junction realizes atomically sharp interface, exhibiting
the superior transistor performance. Secondly, we will show that two-dimensional
(2D) metal (NbSe,)—semiconductor (WSe,)-based flexible, wearable, and
launderable gas sensors can be prepared through simple one-step chemical vapor
deposition of prepatterned WO; and Nb,Os. Compared to a control device with a
Au/ WSe, junction, gas-sensing performance of the 2D NbSe,/WSe, device was
significantly enhanced, which might be attributed to the formation of a Nb,W_,Se,
transition alloy junction lowering the Schottky barrier height.
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# : The Roles of Intrinsic Barriers and Crystal
Fluidity in Molecular and Supramolecular
Amphidynamic Crystals of Molecular Rotors

% 7 : Prof. Miguel A. Garcia-Garibay

Department of Chemistry and Biochemistry, University
of California, Los Angeles, USA
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% 5 : During the last few years we established the

synthetic and analytic infrastructure required to develop a
promising new class of materials that operate on the basis of their structurally
programmed molecular motion. Having a combination of static and rapidly moving
components, we refer to them as being amphidynamic. This presentation will
illustrate the development of these concepts as a result of considering the relation
between dynamics and order in condensed phase matter, their realization using
several structural platforms, and the tools used to determine solid state rotational

dynamics that range from static to the limit of inertia.
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# & . Sodium-ion Batteries
— Post Li-ion Energy Storage System for Future

z i - Prof. Li Lu

National University of Singapore,
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22 5 . This article describes the recent development of triphenylamine (TPA)-based

advanced materials for various optoelectronic applications, such as electrochromic
(EC), electrofluorochromic (EFC), and polymeric memory devices. We herein
systemically discuss the structural design, optical and electrical properties of
different TPA-containing high-performance polymers (HPPs) that will be
beneficial for polymer chemists and scientific community to have deeper and
broader understanding of the recent developments and further prompt the
engineering and conceptual design of materials for a number of emerging
applications (data storage, displays, and flexible electronics). Thus, a majority of
the recent works in our laboratory involving the synthesis and property evaluation
of functional HPPs as well as their structural design by using the respective novel
TPA-based monomers will be included in this talk as the application of AIE-active
PL luminescent and EC materials with interesting color transitions, good EC
reversibility in the visible region or NIR range, and EFC (so called
electrochemically photo-switching) devices. The relation between structures and
properties of the resulted functional high-performance polymers will be presented

in terms of their functionality.

References:

1) H.J. Yen, G. S. Liou*, Design and Preparation of Triphenylamine-based Polymeric Materials Towards
Emergent Optoelectronic Applications. Prog. in Polym. Sci., 2019, 89, 250-287 (reviewer article).

2) H.T.Lin, C. L Huang, G.S. Liou*, Design, Synthesis and Electrofluorochromism of New Triphenylamine
Derivatives with AIE-Active Pendent Groups. ACS Appl. Mater. Interfaces, 2019, 11, 11684-11690.
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for Smart Nanosensors
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Institute of Industrial Science,
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Our work focuses on the development of a new class of versatile,
mass-fabrication-compatible and energy-efficient devices and sensors by indirectly
assessing to complex molecular interactions from current measurements. To reach
this goal, we use concepts inspired by the mesoscopic physics community and apply
them to electrochemical or (bio-) molecular systems. Sensors are in the 10 nm range,
an ideal length scale for statistical analysis and single entity measurement. More
precisely, we have demonstrated the measurement of n-w electronics couplings from
current measurements, which shows the reliability of Landauer-type formalism for
molecular electronics, at a quantitative level. We now extend such formalism to
bio-electrochemistry, with target applications in cancer research. Finally, we also
exploited non-Coulombic ion-specific interactions for ion sensing with target
applications of rare earth elements sensors in deep-sea and and the monitoring
hyponatremia in cirrhotic patients.
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7 : Synthesis and Characterization of
Spectroscopically Intriguing Phthalocyanines
and Cyclic Pyrrole Compounds
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Recently, all solid-state lithium batteries (ASSLBs) have been paid worldwide attention due to their safety and
high energy density features. In order to enable ASSLBs to operate at low temperature and high rate and
exhibit high capacity, the solid electrolyte should have high ionic conductivity, electrochemical stability,
mechanical properties and good interfacial contact with electrode materials. However, none of the solid
electrolyte materials currently studied can meet the above requirements at the meantime: The advantages of
inorganic solid electrolytes usually lie in ionic conductivity, electrochemical stability, and mechanical
properties rather than interfacial contact, while organic solid electrolytes are the opposite. In this work, we
have prepared PEO/LLZO solid electrolyte with complementary advantages and applied it to ASSLBs. Firstly,
molecular dynamic simulations were performed to study the phase transition of LLZO from low ionic
conductive tetragonal phase to highly ionic conductive cubic phase. Results showed that, by introducing a few
lithium vacancies into LLZO lattice, the cubic phase can be efficiently stabilized at room temperature.
Secondly, field assisted sintering technology and conventional solid-state method were used to prepare LLZO.
By regulating lithium concentration and framework structure, Ta-doped LLZO with ionic conductivity as high
as 1.1x10° Secm! was obtained. Thirdly, the crystallization behavior, micromorphology, ion mobility,
electrochemical stability and contact stability to lithium metal of PEO-LLZO solid electrolyte with different
LLZO content were studied. With the change of LLZO content, the ionic conductivity of PEO-LLZO
composite solid electrolyte has two peaks at 7.5% and 60%. Finally, two composite solid electrolytes were
applied to ASSLBs (LiFePO4/Li). All the ASSLBs can be safely operated over a wide range of current density
(0.2~2C) and temperature (30~60°C) without incurring damage. ASSLBs with PEO-7.5%LLZO-SN solid
electrolyte exhibit excellent cycling stability and prolonged life. At 1C and 60°C, the specific capacity of the
500th cycle is 108.8 mAh-g™!. Capacity retention rate is >80.0%.
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Chirality is at the core of all biological processes as it influences protein
(mis)folding, substrate recognition etc. Unsurprisingly, point chirality impacts
the outcome of dynamic combinatorial libraries (DCLs). In some cases,
enantiomeric or diastereomeric products are formed when chiral building blocks
are combined, while in other cases structural divergence is observed.
Structurally Divergent Reactions on Racemic Mixtures (SDRRM) lead to two
distinct chemical entities starting from two enantiomers." We will discuss the
outcomes of chiral DCLs including the first Dynamic Combinatorial approach to
generate structural divergence from racemic building blocks. The divergence is
due to a stereospecific electron-donor (D) — electron-acceptor (A) interaction,
leading to structurally distinct pseudorotaxanes. These factors, combined with a
difference in the stability of the final products, lead to the spontaneous assembly
of two structurally different, non-isomeric [2]catenanes: one with a DAAD
aromatic stack, while the other has a DADD stack. This work provides a new
approach towards understanding and developing SDRRMs and raises the
possibility of supramolecular interactions in aqueous media, playing a crucial

role in the biological world’s homochirality.>’
References
1. Miller, L. C. & Sarpong, R. Chem. Soc. Rev. 2011, 40, 4550
2. Guijarro, A. & Yus, M. The Origin of Chirality in the Molecules of Life: a Revision from Awareness to
the Current Theories and Perspectives of this Unsolved Problem. (RSC, Cambridge, UK, 2008).
3. Amplification of Chirality (Ed. K. Soai). Topics in Current Chemistry 2008, 284, 1.
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% # : From Machine-Learning Interatomic
Potentials to Materials Chemistry
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Understanding the links between structure and properties in materials is one of the most
central challenges for chemistry. Atomic-scale simulations based on density-functional theory
(DFT) have played important roles in this — but they are computationally expensive and can
describe structurally complex materials only in small model systems. Novel simulation
methods based on machine learning (ML) have recently attracted a lot of attention in
computational physics, chemistry, and materials science: by “learning” from reference DFT
data, they achieve similar accuracy but require only a small fraction of the cost.

In the first part of this talk, I will argue that ML-based interatomic potentials are
particularly wuseful for studying structurally complex materials, such as amorphous
(non-crystalline) solids. I will describe an ML potential for amorphous carbon [1] that was
built using the Gaussian Approximation Potential (GAP) framework [2], with a special view
on what is needed to create and validate ML potentials for the amorphous state. I will present
recent applications of GAP-ML models to porous and partly "graphitised" carbons that are
relevant for batteries and supercapacitors [3], and to amorphous silicon, where ML-driven
simulations allowed us to unlock long simulation times and accurate atomistic structures [4].
In the second part, I will point out possible directions for the automated exploration and
“learning” of solid-state potential-energy landscapes. We recently introduced an ML-driven
approach to inorganic crystal structure prediction, dubbed GAP-driven random structure
searching (GAP-RSS) [5]. This technique, iteratively exploring and fitting structural space,
allowed us to create to a flexible and accurate interatomic potential for elemental boron [5],
and more recently to develop a more general computational framework that can explore and
fit potential-energy surfaces for different materials [6]. These early results are hoped to enable
a more widespread use of ML-driven materials simulations in the years to come.

References: [1] Phys. Rev. B 2017, 95, 094203, [2] Phys. Rev. Lett. 2010, 104, 136403, [3]
Chem. Commun. 2018, 54, 5988, [4] VJ. Phys. Chem. Lett. 2018, 9, 2879, [5] Phys. Rev. Lett.
2018, 120, 15600, [6] arXiv:1905.10407.
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: Conjugated Polymers of Many Shapes and Sizes:
Rings, Chains and Nanoparticles

= tm . Professor Michael Turner

Organic Materials Innovation Centre, School
of Chemistry, University of Manchester, U.K.
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Soluble organic semiconductors are attractive synthetic targets as they can be deposited from
solution using low-cost processing routes to fabricate organic electronic devices such as light
emitting diodes, photovoltaics and field effect transistors. Some of the major challenges for
synthetic chemists are to make the syntheses of these materials more efficient, with lower levels
of structural defects and higher purities whilst maintaining the solution processing preferably

from environmentally benign solvents.

In this contribution several approaches to organic semiconductors will be presented, discussing
improved synthetic pathways to existing materials and new avenues to novel materials. The
first approach utilises ring opening metathesis polymerization (ROMP) of strained monomers to
enable precise control of polyphenylenevinylene (PPV) molecular weight, polydispersities and to
prepare PPV block copolymers and cyclic polymers. The second approach uses C-H activation to
avoid the necessity for highly elaborated intermediates in the synthesis of fused ring conjugated
oligomers and the final approach discusses the synthesis of conjugated polymer nanoparticles

that are capable of being processed from aqueous dispersions.
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# : Toward a universal understanding of thin-film
and nanostructure growth on weakly-interacting
substrates

% &7 - Prof. Kostas Sarakinos
Nanoscale Engineering Division,
IFM-Material Physics,
Link6ping University, Sweden
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w . Mechanochemical Polymer Synthesis

# i - Prof. Dr. Jeung Gon Kim

Department of Chemistry
Chonbuk National University, Korea
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Mechanochemical reactions are promising methods to break and
form chemical bonds. While many areas of chemistry have enjoyed
the merits of mechanochemistry, it has been unexplored in polymer
synthesis. Applying mechanical stress on polymeric materials has
been regarded to cause degradation. Recently, we stared to pursue the
use of mechanical force for the construction of macromolecules and a
mechanochemical polymerization of lactide is developed using ball
milling. Mechanical energy from the collisions between the balls and
the vessel efficiently promoted an organic-base-mediated metal- and
solvent-free solid-state polymerization. Also solid-state post-polymeri
zation modification was achieved by means of mechanochemistry as
well. The current status of mechanochemical polymer synthesis by our
research team will be presented.
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i . Visible Light Photoredox-Catalyzed
Deoxygenation of N-Heterocyclic N-Oxides
# i . Prof. Dr. Jun Hee Lee

Department of Advanced
Materials Chemistry,
Dongguk University, Korea
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Deoxygenation reactions that furnish N-heterocycles represent a
fundamental transformation in organic synthesis. Despite the recent
invention of several successful implementations of these reactions,
such approaches commonly require harsh reaction conditions.

In our continuous efforts to develop new transformations via
visible-light-induced photoredox catalysis, we recently developed a
scalable and operationally simple protocol that allows for the
chemoselective deoxygenation of a wide range of N-heterocyclic
N-oxides at ambient temperature using only commercially available
reagents. Further details of this protocol will be discussed in the
presentation.
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Fluorinated molecules continue to be of major interest for the applications in pharmaceuticals,
agrochemicals and functional materials. To address the synthetic challenges in the area of trifluoromethylation
reactions, a three-pronged approach is needed to solve the problems of efficiency, selectivity and CF-source. We
have recently developed a series of novel trifluoromethylation methods using the fluoroform-derived CuCF;
reagent. By employing common feedstocks such as terminal alkynes and simple alkenes, a variety of valuable
CF;-containing building blocks including the trifluoromethylated alkynes, alkenes and f-trifluoromethyl alcohols
can be synthesized in one step. These processes, namely trifluoromethylation, Aydrotrifluoromethylation and
hydroxytrifluoromethylation, allow the distinctive construction of C(sp)-CF3, C(sp”)-CF; and C(sp’)-CF; bonds,
respectively. Furthermore, a three-component vicinal trifluoromethylation-allylation of arynes was realized where
two carbon-carbon bonds (C-CF; and C-allyl) are formed in one pot to provide the trifluoromethylated allylarenes.
Even [,2-bis(trifluoromethylation) of arynes was made possible for the first time. This reagent also enables the
preparation of a-trifluoromethyl esters and ketones directly from a-diazo carbonyl compounds under mild
conditions. Overall, the ultimate CF; source in these versatile fluorinated molecules is the inexpensive industrial
by-product fluoroform from Teflon manufacturing.

We have also investigated the synthesis of diverse trifluoromethylated heterocycles via domino strategies
with copper. An interrupted click reaction, using Cul/phen as the catalyst and (trifluoromethyl)trimethylsilane
(TMSCF5) as the nucleophilic CF; source, has been developed to synthesize 5-trifluoromethyl-1,2,3-triazoles in
one step from readily available terminal alkynes and azides. The reaction shows complete regioselectivity, broad
substrate scope and good functional group tolerability. Moreover, domino 5-endo-dig cyclization/trifluoro-
methylation of a,f-alkynic tosylhydrazones and propargylic N-hydroxylamines allows convenient access to
4-(trifluoromethyl)pyrazoles and 4-trifluoromethyl-4-isoxazolines, respectively. These reactions are facilitated by
the Cu(OTf),/TMSCF;/KF combination. By employing easily accessible 2-alkynylanilines and the low-cost
fluoroform-derived CuCF; reagent, both 2- and 3-(trifluoromethyl)indoles can be prepared in good yields with no
ambiguity of the CF; position. Analogous cyclization/trifluoromethylation of 2-alkynylphenols can afford
3-(trifluoromethyl)benzofurans and one of the compounds was identified as a promising antibacterial and
antifungal agent. Applications of the above methods in the expedient synthesis of trifluoromethylated drug
analogues including rufinamide, celecoxib, bazedoxifene, melatonin, papaverine and estrone have also been
successfully demonstrated.
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w4 - Mechanochemistry: Beyond the Magic

# 1 - Prof. Tomislav FriSci¢
Department of Chemistry,
McGill University, Canada
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YE : Over the past decade there has been an almost explosive growth of
interest in mechanochemistry, a route for the synthesis of materials and
molecules through solvent-free milling or shearing. This presentation will
outline the recent work of our group, and others, in unravelling the mechanistic
aspects of mechanochemistry, address details of reaction kinetics and
mechanisms revealed by recently emerged but broadly popular methods for
real-time and in situ reaction monitoring, and interpret them in the wider context
of reaction thermodynamics and energetics. At the same time, this will provide
an opportunity to highlight exciting applications of mechanochemistry in
making new materials, including nanosystems, metal-organic frameworks,
complex molecular targets, as well as active pharmaceutical ingredients.
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i . Advanced Design of Zeolite As A Selective Catalyst
and Adsorbent

i Bf o Dr. Alex Yip
Department of Chemical and Process

Engineering, University of Canterbury
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Ionothermal synthesis method, in which ionic liquids (ILs) act as both solvent and
template/structure-directing agent (SDA), has received great attention due to its almost
zero vapor pressure at typical zeolite synthesis temperatures (ca. 170-180 °C).
However, the existing reports in literature show that a wide range of random zeolite
types tend to form when ionic liquids were used for zeolite synthesis. We
systematically studied the effect of various ILs, such as 1-ethyl-3-methylimidazolium
bromide ([EMIM]Br), l-ethyl-3-methylimidazolium chloride ([EMIM]CI),
1-buthyl-3-methylimidazolium chloride ([BMIM]CI), etc., on the resulted zeolite
products using tetraethyl orthosilicate (TEOS), fumed silica and colloidal silica as the
Si sources. The results showed that the morphology of the product zeolite can be
tailored using appropriate ILs as a soft template and that anisotropic behavior can be
obtained in zeolite catalysis. This talk will also present a core-shell zeolite that is
suitable for use as an ethylene scavenger, which finds a great potential in the food
storage and transporting industry.
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# & : From Functional Polymer to Intrinsically
Stretchable and Healable Transistor

# [ . Prof. Yu-Cheng Chiu

Department of Chemical Engineering,
National Taiwan University of Science
and Technology, Taipei, Taiwan
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Polymer materials with electronic or semi-conducting function have
attracted broad academic and industrial interest for electronics applications.
Here we would like to present design concepts to address the challenges of
developing high-performance charge-storage polymer and intrinsically
stretchable semiconducting polymer. Incorporating insulating polymers with
charge-affinity moieties into the dielectrics of transistor devices will be
introduced first and demonstrate it brings transistors a memory function, which
1s comparable to that of the state-of-the-art metallic nano-floating gate hybrid
memory devices. On the other hand, current molecular design rules for high
charge carrier mobility semiconducting polymers are unable to render the
fabricated devices simultaneously stretchable and mechanically robust. To solve
this problem, introducing chemical moieties to promote dynamic non-covalent
crosslinking of the conjugated polymers are demonstrated that it is able to
undergo an energy dissipation through breakage of bonds when strain is applied,
while retaining its high charge mobility. Furthermore, we observed that the
polymer can be efficiently repaired and healed. These improved mechanical
properties of our fabricated stretchable semiconductor enabled us to fabricate
highly stretchable and high performance wearable organic transistors. This
material design concept advances the pathways for future development of
skin-like wearable electronics.
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i : Two-Dimensional Colloidal Quantum Wells
for Future Photonic Sources

# fifi - Prof, Chih-Jen Shih

Department of Chemistry and Applied
Biosciences, ETH Ziirich, Switzerland
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Miniaturized  photonic ~ sources based on  semiconducting
two-dimensional (2D) materials offer new technological opportunities beyond
the modern III-V platforms. For example, the quantum-confined 2D electronic
structure aligns the exciton transition dipole moment, directing emission
perpendicular to the surface which gives rise to high-efficiency quantum optics
and electroluminescent devices. It requires scalable materials and processes to
create the decoupled multi-quantum-well (MQW) superlattices, in which
individual 2D material layers are isolated by atomically thin quantum barriers
(QBs). My research group developed synthetic routes to obtain monodispersed,
quantum-confined colloidal quantum wells (CQWs) of lead halide perovskites
with precise thickness control, yielding different emission colors without
altering the chemical composition. We successfully developed the protocols
fabricating the thin-film MQW superlattices out of these materials.
Unexpectedly, an enhancement of PLQY with respect to colloidal dispersions
was observed, and individual QWs can be decoupled with unprecedentedly
ultrathin QBs that screen interlayer interactions within the range of 6.5 A. These
unique phenomena were investigated in order to uncover the underlying physical
mechanisms. The photonic sources demonstrated here have narrowband
emission together with high quantum yield, directionality, and wavelength
tunability, which are highly desirable for many near-field and far-field
applications such as nanoantennas and light-emitting diodes.
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# . Current Status and Issues of Accelerated
Corrosion Tests for Evaluating Corrosion

Resistance of Coated Steel Sheets in Automobiles
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The author introduces an outline of the development and history of
standardization of the accelerated corrosion tests that are used for
developments of automobiles in the world, and summarize, to the best
of his abilities, the ideal form of accelerated corrosion tests in the
future.
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# & : Unraveling Organic and Coordination
Chemistry using Mechanochemistry

:# i - Prof. Dr. Xavier Bantreil

Institut des Biomolécules Max Mousseron
(IBMM), Université de Montpellier, France

12019412 A 11 B (K) 16:30~18:00
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i

Mechanochemistry has been highlighted in 2019 by ITUPAC as an
emerging technology that will change the world. In this context, we
demonstrated the benefits of mechanochemistry in the synthesis of
imidazolium salts, precursors of NHC (NHC = N-Heterocyclic
Carbene), as well as of corresponding NHC-metal complexes.
Additionally, mechanochemistry was recently applied to the synthesis

of sydnone, high wvalue mesoionic heterocycles, and of

sydnone-containing complexes.
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= @: Chinese Medicine Inspired Osteoporosis
Research, Discovery of NJx-1 Protein and
Its Function on Bone’

= m: Prof. Jianxin Li
(Nanjing University, China)
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Osteoporosis is widely recognized as a major public health problem.
According to the Chinese medicine theory, a commonly used herbal drug,
the root of Achyranthes bidentata, possesses functions to strengthen
bones. Inspired by the evidences, bioactive constituents of the root on
osteoporosis were clarified.

Further structure modification on the active skeleton was performed, and
a novel compound, QOA-8a with a dual effect on osteoclast and osteoblast
was obtained. The detailed target research on QOA-8a discovered an
unnamed protein, temporary named as NJx-1, further knock—in mice
revealed that NJx—1 closely related to osteoporosis.

The results demonstrated a great potential of the protein on osteoporosis.
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#:m2  Open Seminar

#E - Molecular Functional Materials —
From Fundamentals to Energy,
Materials and Biomedical Applications

st Prof. Vivian Wing-Wah YAM
Department of Chemistry,
The University of Hong Kong,
Hong Kong
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w - Challenges and Opportunities for
Natural Products and Drug Discovery
in the Genomic Era

z# fifi - Prof. Ben Shen

Co-Chair and Professor, Department of Chemistry,
Professor, Department of Molecular Medicine,
Director, The Natural Products Library Initiative
at The Scripps Research Institute (TSRI),

the U.S.A.

0 e ORoTAE 6 H 27 B (OK) 15 : 00~16 : 30
AT ALBE R TS T 1 T PSRRI e b S — 2

$ M . HARALSSAbEE G, B AR S b b iEE 3G,
a7 4 TALFEE R X —

Shen #ilx, KIAMEERDE—AEZET, INF TIMEEYMECTH S
IO VR EMCIMER S TR THBI TS ITT oy - TIT
URAVVICET AN B CTHEELREEZEIT CEoNE T, SR, KA
WEERETERRICBT 2BIFTOMERNBL S NI DHDEFELE
ER

R RIIKRFRECEE [MEREREmEE (ELREERHE) /
WERNEEIMESE = (BLBMAREERHME)] O—MWLLTREINTWET,

RS - AUBERFREREFEMI KJIZE (R 2622)
ILBERFRERIENRR KA # (R 7815)

JOV T4 7EEHERAREEZ—



2" Frontier Chemistry Center
2047 EEHEHRT 55—

w @ . Navigating stability and metastability
in the synthesis of novel functional materials

#% ffi - Dr. Wenhao Sun

Lawrence Berkeley National Laboratory,
the U.S.A.
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Abstract: Despite rapid progress in the computational design of novel functional materials, the materials
discovery pipeline remains bottlenecked by the difficulty of reliably synthesizing predicted compounds in
the lab. Developing a theoretical foundation for predictive materials synthesis requires a more quantitative
understanding of metastable phases, which often appear as kinetic byproducts during materials formation.
By mapping the thermodynamic landscape of crystalline metastability, and calculating relative nucleation
rates between competing polymorphs, we can construct synthesis maps to navigate through the
thermodynamic and kinetic energy landscape towards desired material phases. I will showcase several
applications of this ab initio framework to predict non-equilibrium crystallization pathways of carbonate
minerals and functional manganese oxides in hydrothermal synthesis, and conclude with thermodynamic
strategies for the discovery and synthesis of metastable thin-film nitride semiconductors. Mastering
metastability will deepen our fundamental understanding of nucleation and crystal growth, and can expand

the search space for functional technological materials beyond equilibrium phases and compositions.
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= : Total Synthesis of
Macrocyclic Natural Products
% ¢ : Prof. Tao Ye (M & i)

Professor & Senior Principal Investigator,
Peking University Shenzhen Graduate School,
China
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% =: Mobile Electronics as Quantitative
Point-of-care Diagnostic Tools:
from Disc Player to Smartphone

HOKKAIDO

UNIVERSITY

% t: Professor Hua-Zhong Yu

Department of Chemistry,
Simon Fraser University,Canada
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E 5 :Current guidelines for healthcare emphasize rapid testing and reporting,
which can be better satisfied by point-of-care (POC) diagnostic tools
rather than centralized medical laboratories using automated
multi-analyte analyzers by trained professionals. With POC testing, the
turn-around time is significantly reduced, leading to earlier decision
making and more efficient medical treatment. At present, POC protocols
are predominantly based on rapid-test immunoassay strips/cassettes that
combine gold nanoparticles for colorimetric (mostly qualitative)
detection and flow-through systems for sample delivery. Mobile
electronics provides a promising alternative to today’s POC testing
protocol; we have established both the chemistry and signal readout
methodology for running assays with disc players, and recently explored
the feasibility of using smartphones as the detection platform for
quantitative colorimetric analysis.
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Career and research talk:

Global glass research autﬁ;rity
with industrial and academic career

2019.10.18 (Fri) 14:00-16:20

Frontier Research in Applied Science Building : Lecture Hall '

Dr. John C. Mauro

Professor of Materials Science and Engineering
The Pennsylvania State University

RN Z T HILRF DRI T2 E 0%,

HIZRTZRZOF+S 21— YA ITVRDFEE, AZZARFOBLSEEE,
1999 &£ (ca—=> 74 IC A%, CorningGorilla®Glass 8@ &, FHLWLWHZ R %EFH,
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B L <OERYIDORESE - EBHTLHYET,

14:00-15:00 “My Life as an Industrial Glass Researcher”

In this presentation, | will provide perspectives on industrial vs. academic research and offer advice to students and other young scientists on how to achieve
a successful career, while also maintaining a good work-life balance. The advice will include the “Top Ten Things | Wish I Knew” at the beginning of my career.
The presentation will be interactive, and questions and discussion with the audience are highly encouraged.

15:20-16:20 “Relaxation is Everywhere”

As a nonequilibrium material, a glass is continually relaxing towards its metastable supercooled liquid state. A comprehensive understanding of glass relaxation is
of critical importance for many high-tech applications of glass, including optical fiber, glass substrates for liquid crystal displays, and chemically strengthened
cover glass for electronic devices. In this presentation, [ will review the current state-of-the-art in understanding the dynamics of glass relaxation,

including the physical origins of its non-Arrhenius and non-exponential characters.

BB T KPR AL ERMEEM R kinAR

(BTSRRI R) /R FERHRE Produced by Dr. Madoka Ono
(BERPRRRRMB) J0—BELTREINTLET, Research Institute for Electronic Science
This seminar is approved of the “Topical Lectures in Chemical Sciences and Engineering” EFRZHI WEFF /MRS E
(for MC students) and the “Research in Chemical Sciences and Engineering II” Ny .y L
AEEE NEFAE

(for DC students) under the Graduate School of Chemical Sciences and Engineering.

T
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Email: mono@es.hokudai.ac.jp

Support by Support Office for Female Researchers
in Hokkaido University
WBERFE AMBERARLZEAREZIEE
Email: freshu@synfoster.hokudai.ac.jp
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i & : Enabling Prescriptive Synthesis of Metastable Ternary
Oxides with Mixed Anions

# ih - Prof. James Neilson

Department of Chemistry, Colorado State University, 5
CO,USA

A OB 2019410 H 23 B (UK) 14:45~15:45
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e f B RERETTE (AT = ALB M ORI & HiHHE)

Complex oxides enable a diverse set of electronic properties. However, we do
not yet know how to prescriptively synthesize desired compositions or
polymorphs of materials, particularly if they are metastable. Metathesis (or
double-exchange) reactions are well suited to address synthesis questions
pertaining to atomic transport and permit the identification of incipient stages of
phase differentiation in solid-state reactions. As an example, the reaction, 4,CO;
+ Mn,0O5 + YCl;, where 4 = Li, Na, or K, yields different Y-Mn-O products (and
polymorphs) depending on which spectating alkali is present. From a
combination of in situ and ex situ analysis of myriad synthesis reactions
combined with first-principles calculation of thermodynamic parameters, we
identify competent intermediates that enable kinetic control of the reaction, such
as the phases LiMnO, and YOCI. These results allow us to establish the critical
processes in solid-state reaction pathways that enable, or hinder, prescriptive

synthesis.
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Fostering Future Leaders to Open New Frontiers in Materials Science
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Family of bis-Acridinium Tweez
Supramolecular Self-Assemb
and Self-Sorting Properti

Dr. Henri-Pierre
Jacquot de Rouville

LSAMM, Institut de Chimie
de Strasbourg, CNRS, France
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A Contest at the Single Molecule
(BE# ! F ) RT—=IDH—L—X)

Dr. Henri-Pierre
Jacquot de Rouville

LSAMM, Institut de Chimie
de Strasbourg, CNRS, France
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HOKKAIDO UNIVERSITY

:&:@2e Open Seminar

Supramolecular Metal Complexes: An Approach to
Coordination Asymmetry "
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A : 20194 11 B8 H (%) 15:00~16:30
gir . EHEEAREE  N-308

Self-assembled supramolecular metal complexes based on reversible coordination
bonding enable space construction for molecular recognition and chemical reactions,
information transcription from information molecules to molecular arrangement, and
construction of molecular gearing systems in which their motions are coupled. In this
lecture, a variety of supramolecular metal complexes precisely designed will be
discussed with a key word “asymmetrization”
AHLGREFESICEDCHEEEROBA) FEREARL. P FRALLLEREO-HD
Ml OBE. BHIFMo BRI ~DERELES. 75F FE@JJ NEBHTERFXTIRT
LOBEEAREICLES., KEETIE, MEXME] 2XF—7—F& LT, BESFEEIC
EOKENFERBRANDKLLGT TO—FERITOVWTERLET .

Xﬂlﬁiéﬂ’fﬂﬁﬁmm$¥ PRI, F28 — TFA32F K

HiE: JOVTATIEEEERAR L2 — BRI 7YV AR
3&ﬁ¥raﬁ#@;ﬁ+t§ﬁ$%{b#ﬁ<%%Eﬂ;
FEENTREAIE (BT 4 b =
7 N
FEMAEEAE (VT R YRS L] I

ERE - BEMRRICFIMMEARLEE MEEF (RR : 3817)



BHHREIOHBMSE
Prof. Hongli Bao

(Fujian Institute of Research

on the Structure of Matter,

Chinese Academy of Science, China)

Reactions Enabled by Alkyl Peroxides
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% . Structural studies to define the role that

phosphorylation and acetylation play in
regulating key SUMO-SIM interactions
required for PML-nuclear body formation”

= m:- Prof. James G. Omichinski

(Université de Montréal, Canada)
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The interactions between SUMO-family proteins and SUMO-Interacting Motif
(SIM) in nuclear bodies formed by the promyelocytic leukemia (PML) protein (PML-
NBs) have been shown to be modulated by both phosphorylation SIM-containing
proteins and acetylation of SUMO proteins. Given the potential role that these post-
translational modifications play in regulating SUMO/SIM interactions in PML-NBs,
we have characterized the interactions between the phosphorylated SIMs of key
proteins found in PML-NBs and acetylated variants of SUMO1 using a combination
of biophysical and X-ray crystallography studies. Our results demonstrate that
SUMO-SIM interaction can be fine-tuned by discrete acetylation and/or
phosphorylation events targeting either SUMO proteins or SIM-containing proteins
to regulate protein transit in and out of PML-NBs.

In addition, the structures of the complexes suggest that there is considerable
plasticity at the SUMO-SIM binding interface and this would provide for a robust
mechanism to regulate proteins that transit in and out of PML-NB using various
combinations of signaling mechanisms that function to regulate phosphorylation and
acetylation of these factors.
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# @: A molecular spectroscopy of living cells to
map genetic and environmental origins of
disease traits to molecular mechanisms”

+ m. Prof. Stephen Michnick
(Université de Montréal, Canada)
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Variations in the genome sequences of individuals suffering from specific diseases
provide clues for identifying genes that could be targets for drugs against the disease.
Finding a good path to a drug target has not, however, proven easy or even possible for
most diseases. We have recently discovered that a path from gene variation to potential
drug targets can be determined by analyzing the dynamics of cellular protein
interaction networks in response to stresses applied to a cell. We have developed
reporter assays that allow us to simultaneously detect the dynamics of thousands of
protein-protein interactions. We examine which protein-protein interactions change
together under a series of chemically-induced perturbations. We demonstrate with the
example of the biguanide antidiabetic drug metformin how we gain novel insight into
a drugs mechanism of action. Surprisingly, we show that we can also predict in this
way, genes whose DNA sequence variants increase or decrease susceptibilities to
human diseases.
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Catalysts scale—up from gram to kilogram; catalytic
reactors and microreactors (reactors scale—down)

Prof. Maria Olea

Institute for Catalysis, Hokkaido University;
Teeside University in UK; University of Cumbria, UK

20194F12H17H (k) 13:00—14:30
Seminar Room 1,
Frontier Research in Applied Sciences Building, Faculty of Engineering,

The development and improvement of processes for the conversion of biomass and waste into energy/fuels and
value—added chemicals, via heterogeneous catalysis, is one of the challenges of the 21 st century. Newly—
developed catalysts are economically viable only if they can be used in industriallarge—scale, processes. But
scaling—up from laboratory—scale experiments to industrial-scale processes is not just the amplification of a new
catalytic reaction. Heat and mass transfer must be considered as well, along with the, sometimes, difficult process
of shaping the catalyst. Thus, improved modelling, novel reactor geometries and concepts, optimisation of the
catalyst’ s powder shaping process and realistic cost estimates are required. The topic of this seminar is the
optimisation of the scale—up process of the SBA-15 supported Ni newly—developed catalysts, on one hand, and on
another hand, is the design and modelling of novel reactor geometries, namely microreactors as practical scale—
down alternatives to conventional catalytic reactors. The suitability of the shaped catalysts for the tar reforming at
industrial scale was assessed by comparing the physical and chemical characterisation results of the powder and
shaped catalysts. As for the novel microreactors’ design and modelling, results obtained so far will be briefly
presented. Certainly, for the industrial applications, the microreactors must be scaled—up, therefore scale—up
approaches will be identified and dealt with. Horizontal scale-up (scale-up in parallel or scale-up by multiplication or
scale-out or numbering-up) offers one alternative, while vertical scale-up offers another. The latter must account
for the effect of equipment scale on the interplay of transport and kinetics while the former keeps the geometry,
flow and contacting pattern, and flow regime the same but has to deal with the system integration and flow
distribution.

She got Ph.D. from University “Babes—Bolyai”of Cluj-Napoca, Romania(1996):1984-2004; Assistant professor,
lecturer and Associate professor : University “Babes—Bolyai” of Cluj-Napoca, Faculty of Chemistry and Chemical
Engineering, Department of Physical Chemistry, Romania, = Senior Visiting Scientist in Tokyo University and Ghent
University 2001-2007; Lecturer and Professor 2007-2019; Professor, Cumbria University 2019—; Professor,
Hokkaido University 2019
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Recent Progresses in Peptidomimetic Polye
Model Study with Mussel and Frog

Prof. Byeong-Su Kim

Department of Chemistry, Yonsei University

Republic of Korea

2020278 (&) 14:45~15:
TEFEIJ0O0>7« PICABIFERTE 2 BE=

Recent advances in synthetic polymer chemistry have allow
protein-like structures with biological activity from synthetic desi
biological functions of the natural proteins, many synthetic appr
monomers bearing the constitutional amino acid residues found
monomers have an all-carbon backbone, they are structur:
limitation in aqueous solubility. These factors often pose a ¢
full potential to mimic natural polypeptides. Unlike man
literatures, we present to employ functional polyethers be
this end, we develop a library of a novel class of well-
which are polymerized into functional peptidomimeti
polymerization. The integration of a flexible polye
moieties offers several advantages for materials a
availability resulting in improved hydrophilicit
self-assembly to form hierarchical superstructures.
marine mussel foot proteins and the antimicrobi
with their future biomedical applications.
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Prof. Myungeun Seo
Graduate School of Nanoscience and Technology and
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Building up of complexly architectured macromolecules by d
chains has been one of the central themes in synthetic polymer c
chains and expanding the range of accessible architectures has e
with unprecedented properties stemmed from the unique che
interested in developing ways to control composition and sp
segments in the target architecture. In this talk, I wo
segregation, and chemical structure of the segments can b
By highlighting our recent efforts on single unit mono
asymmetric bottlebrush polymers, intramolecular segre
cross-linked star polymers, and post-polymerization
hope to demonstrate that previously inaccessible pol
be realized.
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