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Ad University of tal-Free Ring-Opening Metathesis
16:00 ~18:00 = Boyds . . . T
ton Wisconsin, Madison Polymerization

Metal-Free Ring-Opening Metathesis Polymerization

Legend
—_— paved
_______ unpaved Al Boydston
Yamamoto Family Professor, Department of Chemistry
o ROMP trailhead Department of Chemical and Biological Engineering
Department of Materials Science and Engineering
e well-defined initiators University of Wisconsin, Madison, Wisconsin 53706, USA

0 functional group stability
Q microstructural control

Disclosure Statements:

* The project or effort depicted was or is supported by the U.S. Army
Research Office, and the content of the information does not
necessarily reflect the position or the policy of the Government, and no
official endorsement should be inferred.

* AJB has an ownership interest in BCl, Inc., which has licensed
technology discussed in this seminar.

Art credit: Rachel Tritt
Lu. P.: Kensi, V. K.: Tritt. R. L.: Seidenkranz, D. T.: Bovdston. A. J. Acc. Chem. Res. 2020. 53, 10. 2325-2335.

| Alkene Stereochemistry: Summary

Best conditions for high trans content:
* Large R group on initiator

lb — 23 W“ * Small counteranion
solvent, hv, temp. ”

CH,Cl, solvent (relatively polar for our series)

1 75% cis to >98% trans

PMP * Low temperature (-76 °C)

N OR S
D%

g;- ';f'é'te PMP” 0" “PMP - o
2R =Gy 3a, X = BF, Best conditions for high cis content:
2d, R =1-Ad 3b, X = PFe * Small R group on initiator
2e,R=CEty 3c, X = BAr", group

[+ Large counteranion
;/ﬁ, * Toluene solvent (relatively non-polar for our series)

Solubility of the pyrylium salt can * Low temperature (-76 °C)
sometimes be the deciding factor

Yane. X.: Gitter. S. R.: Roessler. A. G.: Zimmerman. P. M.: Bovdston. A. I. Aneew. Chem. Int. Ed. 2021. 60. 13952-13958.
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Effect of Interstitial Alkyl Chains in Anion
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16:00 ~18:00  ABHEf ﬂ%m(_‘K;S%E:FL‘—J Exchange Membranes on the Durability of

Water and CO2 Electrolyzers

Research overview

Hydrophobic part

* Mechanical stability
\
N Hydrophilic part
I * lon transpert property

+ Dimensioral stability

—

)

- FOOH ey - = D
G0 OO HOAGOH
PFPB-QA PFPF-QA PFPS-QA perEP.0A £PTP.OA PEPETPOA
Decrensing Meckiity for phave suparation Incraasing hydrophobiciy for phase separation
Appl. Surf. Sci. 2022, 610, 155601 Small 2024, 20, 2400013

J. Mater. Chem. A 2023, 11, 25938

o L AT
PFPBPF-n-QA \
, i
L

PFAA-QA
Adv. Energy Mater. 2024, 15, 2501038 Adv. Energy Mater. 2024, 14, 2401725

Current Issues in AEM : alkaline stability

‘, e Y a Vo ¥ o
0sMNION | " Catlaale groep thgmchcion
+«;>§f$~»;}2;§+ “,m
oAl iy WA g d QQ

Poymer backbore egeadation

Chem. Mat., 2014, 26,5

Alkaline stability issues of AEM

PR o condecins srun n 1N
me;k
e'ak“ovo

Pyrrolidinkam  Piperidinkum  Azepansium
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‘n atmospheric condition

Strong heat energy

m Warm temperature in upper layer

= Cold temperature in intermediate layer

Lo - ]
P 360138 islegs
102,103, 104,105, 106,107,208, 208 P
" ABHEIAE: IR
317,308 309, 310,31,312 Pl
u SRS Eiaey
S 209, 204,206,206, 207 313 314, 400 Pl
=3 SRR AR 306, 386,30 e

Cold atmospheric condition

Weak heat energy

= Cold temperature in upper layer

= Warm temperature in intermediate layer
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Bridging Optimal Control, PDEs, and Al for
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16:30 ~18:00

Background - Neural network and PINN

Neural Networks: A Brief Introduction

* Neural networks are universal ¢ Deep neural networks extend this
function approximators, capable of capability to high-dimensional and
approximating any continuous structured data.
function f : R” — R on a compact
domain.

¢ The universal approximation theorem
(Cybenko, Math. Control Signals Syst.,
1989) states: _
For any continuous function f and Rt sae) GRET
e > 0,3, W, bj, oj such that

Figure: A simple feedforward neural network

I1F(x) — ZQIU(WIXI 4 b < e architecture.
i

Yeoneung Kim (SeoulTech) Pl in differential game U seminar, Sep 29, 2025 3/48

Mesh free PI
000000000000e0000

Sketch of the proof

* Define d, := iyt — Vi
* Subtract PDEs of v,;1 and vy

A0n+ Lo =—Lp.  Ly=L(VVpey.mnet) = L(VVp.70)

* Estimate:
[Lal < C(IV3n]l + IV dn-+l])

¢ Use energy method and parabolic smoothing:
d
—10all? + NIVl < [18all? + [VSn-1]2, sup [Vonll < CVT(IV3all + [[V3n-s])
dt

o Apply Gronwall + recursive decay: ||ep[|2 < Cp"

Yeoneung Kim (SeoulTech) Plin differential game IU seminar, Sep 29, 2025 25/48
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Variations in primary production and
SaaAnistel photophysiological characteristics .

according to phytoplankton community
composition

15:00 ~17:00 ZM=

| AEEYIE 970 ZQAM I
SHQF AHERA|

2-1. 71X AHPrimary production)

A0S - Sofl (East Sea)

ZAF 712t : 2016.4.5.~4.15. (BE)

T ke EJS (CF) W

;T

/4

S8l : CrYet S| W WX S4 S thYe| SLE(Miniature Ocean)
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Radical Innovations: Carbene-Derived
16:00 ~17:00 0|24 Matista Stable Organic Radicals and Their
Application
Organic radicals
Redox Materia/g
I~
~ D Cheap
5\‘*_"”27" E:>-B" 6%’ Mass Production
] /M N\ Processibilit
g;— Ex>—° N;\X E">_B \l % —
Dn)n-lhn N \ﬁ:-/’ N -
L ¢
selooaad\f"\. But
%, Still unstable

E. Lee et al. Chem 2025, ASAP.
Y. Li and F. Huang et al. Chem 2021, 7, 288.

NHC-derived iminoxyl borate radical
Stability

UV-vis monitoring (in wet & aerated benzene)

448 nm

o p—
- - after 12days

Al
Absorbance
T

Still lack common stability
S toward acid/base and redox
systems

3320 3330 3340 3350 3360 3370 3380 3390 (G)
EPR before & after silica filtration

hexane/EA = 1:1
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16:30 ~18:00  ZHZEf ZEatoista (The Riemann Mapping Theorem by

Riemann's point of view)

Ahlfors’ comments (via Remmert)

Riemann’s writings are full of almost cryptic messages to the
future. For instance, Riemann's mapping theorem is ultimately
formulated in terms which would defy any attempt of proof, even
with modern methods.

[R. Remmert: Classical topics in complex function theory.
Springer. 1998]
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Ad University of tal-Free Ring-Opening Metathesis
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Statistical properties of random sublattices and
Mathan Kaplan
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On the Davenport Constant

of Mumerical Semigroups

Probability theory for random p-adic matrices and
their arithmetic applications

Hall-Littlewood polynomials, affine Schubert
series, and lattice enumeration

Proposnen Tetucres

Hall-Littlewood
polynomials, affine
Schubert series, and
lattice enumeration
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Symplectic Hecke eigenbases from Ehrhart

Joshua Maglione

polynomials

Symplectic Hecke eigenbases

Crowth rate (symplectic edition)
from Ehrhart polynomials -
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Chiral-Phonon-Mediated Interlayer Exchange
Coupling in Atomically Controlled Oxide Seung Gyo Jeong

Heterostruciures

Chiral-Phonon-Mediated interiayer Exchange Coupling
in Atomically Controlled Oxide Heterostructures
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Exploring phonon chirality using teraheriz ;
Jieun Lee
speciroscopy

LNDO, (Faraday rotation)

Exploring phonon chirality Using terahertz spectroscopy

B Lee
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Dongjin Oh

B y,
Light at the nanoscale and chiral
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Exploring Coordination Chemistry: From Primary
& - ; Hayoung Song
to Secondary Coordination Sphere Interactions
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Curating Novel Datasets for Machine Leaming
Applications in Organic Optoelectronics and Joonyoung Joung
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Curating Nowvel Datasets for Machine Learning
Applications in Organic Optoelectronics and
Reaction Mechanism Prediction

Evolution-Based Screening of Fluorescent SWCNT
Its Applicaton
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Develocpment of Broad-Spectrum Antiviral
Compounds Against Emerging and Re-emerging Yun Young Go
Coronaviruses
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Cortical surface stimulation corrects auditory ;
Sungchil Yang

perception: Cortical ear

Veterinary Emergency and Critical Care Medicine:
Introduction to Companion Animal Transfusion Hyun-Jung Han
Medicine
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