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Contra-Thermodynamic Positional Isomerization: From Enoates to
Alkenyl a-Stereogenic Esters

Hsuan-Hung Liao
Department of Chemistry, National Sun Yat-sen University, Kaohsiung 80424, Taiwan

Carbonyl compounds bearing a-stereogenic centers are ubiquitous motifs found in bioactive
natural products and pharmaceutical drugs, which attracts chemists’ interest to devote in the
synthetic field.[1] Among the most utilized methods to build this valuable motif is through
asymmetric alkylation of enolates which often employs chiral auxiliaries or chiral catalysts.[2]
Despite its notoriety, this route suffers from common disadvantages like the formation of
undesirable side products. Consequently, Norrish Type Il Rearrangement has been developed
as an alternative route toward constructing quaternary centers. Although Norrish Type Il
Rearrangement has long been established, the successful case of asymmetric Norrish Type Il
rearrangement is still limited. Moreover, a step- and atom-economy reaction known as
photodeconjugation which involved Norrish Type Il rearrangement has been developed.
Photodeconjugation reaction mechanistically proceeds through E/Z isomerization, followed by
1,5-HAT and keto-enol tautomerization to afford the target motif utilizing enones as substrates.
In this study, the chiral phosphoric acid-catalyzed asymmetric Norrish type Il rearrangement
of acyclic a, B-unsaturated ester under UV light irradiation has been developed. The reaction
afforded various acyclic enoates with excellent enantioselectivities and moderate to good
yields.
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Hsuan-Hung Liao

Associate Professor

Department of Chemistry

National Sun Yat-sen University

Kaohsiung 80424, Taiwan

E-mail: hsuan-hung.liao@mail.nsysu.edu.tw

Education

Ph.D. (2012-2016): RWTH Aachen University, Germany.

M. Sci. (2008-2010): National Tsing Hua University, Taiwan.
B. Sci. (2004-2008): National Tsing Hua University, Taiwan.

Academic Career

2024-present: Chair of International Ph.D. Program for Science, National Sun Yat-sen University
2023- present: Jointly appointed associate professor, Kaohsiung Medical University, Taiwan
2023- present: Associate professor in Chemistry, National Sun Yat-sen University, Taiwan
2019- 2022: Assistant professor in Chemistry, National Sun Yat-sen University, Taiwan
2017-2019: Marie Sktodowska-Curie individual fellow, University of Bristol, UK.

2016-2017: Postdoctoral researcher, RWTH Aachen University, Germany.

Awards
2025 Outstanding Young Chemist Award, Chinese Chemical Society Located in Taipei

2024 Asian Core Program Lectureship Award, Singapore

2024 Emerging Young Scholar for the NSTC 2030 Cross-Generation Young Scholars Program

2024 Ministry of Education Yushan Young Scholar

2023 Asian Core Program Lectureship Award, Korea and Thailand

2023 Outstanding Award for the Young Scholar Innovative and Development in the Taiwan
Comprehensive University System

2023 Thieme Chemistry Journals Award
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Research Interests
Organic synthesis methodologies, asymmetric catalysis and applications, organic
photochemical reactions, total synthesis of natural products.



Synthesis and Direct Functionalization of Polycyclic Aromatic Hydrocarbons

Takehisa Maekawa
Institute of Chemistry, Academia Sinica, Taiwan

Nanographenes and polycyclic aromatic hydrocarbons (PAHs) exhibit many intriguing physical
properties and have potential applications across a range of scientific fields, including
electronics, catalysis and biomedicine. Since their intrinsic properties are strictly defined by
their shapes, sizes, and edge structures, the chemical synthesis of nanographenes and PAHs
with atomic precision has attracted significant attention from the synthetic community over
the past two decades. In addition to the progress in synthesizing these fused aromatic
hydrocarbons, their functionalized analogs are also attracting increasing interest for exploring
new properties and potential applications. Our group has focused on catalyst-based synthetic
chemistry enabling rapid construction and functionalization of PAHs and nanographenes. In
this talk, the recent progress in our research for the synthesis and functionalization of PAHs,
nanographenes, and carbon nanobelts will be described.
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Research Scientist (Co-PI with Prof. Itami)
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Ph.D. (2015): Department of Chemistry, Graduate School of Science, Nagoya University
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2020-current: Research Scientist, Institute of Chemistry, Academia Sinica
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2017-2018: Postdoctoral Research Fellow, Nagoya University
(with Prof. Itami)
2015-2017: Researcher, Spiber Inc., Yamagata, Japan

Representative Publications

1 Maekawa T, Itami K, Chem. Sci., 2025, Advance Article. DOI: 10.1039/d4sc07995g

2 Ishibashi H, Rondelli M, Shudo H, Maekawa T, Ito H, Mizukami K, Kimizuka N, Yagi A, Itami

K, Angew. Chem., Int. Ed. 2023, 62, e202310613.

[tami K, Maekawa T, Nano Lett. 2020, 20, 4718.

4 LiY, Kono H, Maekawa T, Segawa Y, Yagi A, Itami K, Accounts of Materials Research 2021,
2, 681.
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Research Interests

e Creation of novel carbon-based materials (molecular nanocarbons)

e Development of molecular editing techniques for molecular nanocarbons
* Development of applications of molecular nanocarbons



Vanadyl Species-Catalyzed Radical Type 1,2-Difunctionalization of Olefins
Chien-Tien Chen
Department of Chemistry, National Tsing Hua University, Taiwan

Directly introducing both CF3/P(O)Ph2/SAr and hydroxyl/aminohydroxyl synthon groups across
alkenes with high enantioselectivities by redox-active, chiral VO catalysts in alcohol solvents at
room temperature has been developed. Unprecedented, four-component couplings (two
molecules of olefin, CF3 radical, and NOPI (N-oxyphthalimide)) can thus be achieved.! DFT
calculations by Prof. Seiji Mori’s group confirmed unusual hydrogen bonding and non-classical
weak interactions, including VO and electron-rich fluorine atoms, pi/pi-interactions between
phenyl groups. It was found that the C3-substituent on the salicylidene ligand controls the
enantioselectivity fashion. The current VO species-mediated catalysis significantly opens a new
entry for applying olefins (asymmetric) cross-coupling applications to olefins with unique
niches over copper and iron catalysis because of their conceptually different operating
mechanisms. Several 2-and 1-substituted, 3-hydroxy-1,3-quinazolin(di)ones were also utilized
as radical trapping agents in asymmetric 1,2-oxytrifluoromethylation of styrenes catalyzed by
chiral vanadyl methoxide complexes.? Further asymmetric 1,2-oxyphosphinoylation and 1,2-
oxysulfenylation of styrenes as well as the corresponding intramolecular variants have been
successfully established with enantioselectivities of up to 96% ee.3

49 examples
~ HP(OPhz yp to 96% ee

o Angew. Chem. Int. Ed.
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Break-it-to-Make-it Strategies for Chemical Synthesis Inspired by Complex
Natural Products

Richmond Sarpong
Department of Chemistry, University of California, Berkeley, USA

Natural products continue to inspire and serve as the basis of new medicines. They also
provide intricate problems that expose limitations in the strategies and methods employed in
chemical synthesis. Several strategies and methods that have been developed in our
laboratory and applied to the syntheses of architecturally complex natural products will be
discussed. In particular, new ways to employ the cleavage of core bonds such as C—C and C—N
bonds (i.e., break-it-to-make-it strategies) to achieve skeletal editing will be presented.
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Richmond Sarpong

Professor

Department of Chemistry
University of California, Berkeley
Berkeley, CA 94720, USA

Email: rsarpong@berkeley.edu

Richmond Sarpong is a Professor of Chemistry at the University of California Berkeley where
he and his group specialize in synthetic organic chemistry. Richmond became interested in
chemistry after seeing, firsthand, the effectiveness of the drug ivermectin in combating river
blindness during his childhood in Ghana, West Africa. Richmond described his influences and
inspirations in a TEDxBerkeley talk in 2015 (Face of Disease in Sub-Saharan Africa —
https://www.youtube.com/watch?v=nlsY87-zkXA). Richmond completed his undergraduate
studies at Macalester College in St. Paul, MN and his graduate work was carried out with Prof.
Martin Semmelhack at Princeton. He conducted postdoctoral studies at Caltech with Prof.
Brian Stoltz. At Berkeley (since 2004), Richmond’s laboratory focuses on the synthesis of
bioactive complex organic molecules.
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Member, American Chemical Society

Member, International Society of Heterocyclic Chemistry
Member, Israel Chemical Society
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