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About the 2021 WE Forum

The World Young Scientist Summit (WYSS) as an academic event held once a
year for the world young talents is jointly sponsored by the China Association for
Science and Technology (CAST) and the People's Government of Zhejiang Province.
With its long-term vision for building a community of common destiny for all
humanities, WYSS sets on the Converging the World's Talents Creating a Better
Future theme; oriented for one global vision with international interests and a China
voice, WYSS attracts talents from all corners of the world for their dreams in
sciences. In acknowledging ‘the future of science and technology is dependent of our
young’ being the global and century concerns, WYSS highlights its main discussion
premise around world’s young scientists with integrated interest from industries,
venture capitals, arts and other societal endeavors. It has led to another improvement
in academic and cultural exchanges, enabled leadership from world’s top scientist,
offered enhanced participations from young scientists and involved private
entrepreneurs, to jointly address global challenges, establish a platform for talent
exchange in a wider range of fields and provide a carrier of higher-level scientific
and technological innovation.

The first WYSS was held with great success in Wenzhou, China, in October 2019.

Westlake University, established in 2018, is a new type of research university, a
first in the history of modern China. It enjoys strong public support and aims to be a
reformer in our higher education system. Westlake University is striving to cultivate
top talent, to make breakthroughs in basic research and innovation in cutting-edge
technologies, and to foster human development through science and technology.
Founded by prominent scientists and scholars, Westlake University is committed to

building a truly international, world leading, research-focused university.

The WE Forum is an international academic symposium held by Westlake
University since 2018. WE is the abbreviation of “Westlake Education” and the short
name for “Westlake Education Foundation”, which is the fund-raising body of

Westlake University. It implies that Westlake University will focus on academic
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development to achieve its mission on higher education reforms and development.
WE also means you and me, implying academics are closely linked with each other.
WE forum emphasizes the importance of people in academic exchanges and
advocates global scholars to be participants, sharers, and contributors of academic

exchanges.

In August 2021, the Secretariat of World Young Scientist Summit (WYSS) and
Westlake University signed an agreement to enhance collaboration, in which the WE

Forum was officially listed in the programs of WY SS.

As one of the sub-forums in 2021 WE Forum, the Discovery, Design and Synthesis
of Functional Molecules Symposium aims to provide an exchange platform for
researchers to share knowledge and research findings, discuss existing challenges,
and explore exciting new ideas and cutting-edge technologies. It will offer various
talks from established chemists of academic leaders. The conference will focus on
four fields: Synthetic Chemistry, Energy Chemistry, Chemical Biology, and Physical
Chemistry.

The experts and graduate students who are engaged in related fields are warmly
welcomed to participate in this symposium. Our symposium provides a venue for an
extensive and in-depth discussion on the new achievements and progress in

chemistry or related fields.

Time: October 26™ - 271 2021

Venue: Hangzhou Narada Resort & Spa Liangzhu, Zhejiang, China

Sponsors: China Association for Science and Technology (CAST), The People’s
Government of Zhejiang Province

Organizer: Westlake University, Zhejiang Association for Science and Technology,

Wenzhou Municipal People's Government



W/~ worLp Youne
N Z< SCIENTIST SUMMIT

?}?ﬁﬁ HARAEFHERES

W) g#A5

XTFPiLE

EHRSERNFRIESETERNERADSSNIE ARBFERAR. B
BEDNEREKEFESRRALRES, BFE0—R. BESLUENASED
EHREAZRNERBR, B CRRX TR HESEFAR £/, EiE 2K
g, EfRYE. PEFREER, RIERHIRRRRESE X—2kit. B
MERR, FREFRRHIANEE R, ILRRREREm5 1R, ILEFRERAE
25, ILRERWsEESE, KRN, FEERMEATL R
e, EEReRRHBIRTEIR,

il AXFE—SNESRD. BRERSIFHREESFFER, T 2018 F
2 B 14 BIETGRHERIERY, BOTER—RITE. fTE—RnER. &
B—iAZ. FH—RNR, SNAERRECKEMEIFIRNA IR FHE
OBk, SISR A BRI CUHS 1A LRs. FRERFBEem. /N
B IRERDFEEM, FRIRRES T EE BRI R ERF aEH EM
PRI EIFTRIFTERRIBIHN BIE, REEMBIOREEHAR, TEFRIXH
&, BUS T —RIIEBRWAOBIRHREIFRRER.

WE igiz (WE Forum) 2FEHAZETDHREERMEFEAICIE, BEIS
IZF 2018 £ 10 BE3, WE 2 Westlake Education 9485, RS, tB23H
ITHIER. WE CIRBRAAXFUFAARIGEE. (BHHEEFELIRRE.
Ef, WE iSI8RAEEARATNEEY, BSLKFEAMEALZ RS
5%. pEEWREE.

2021 8 B, HABFHFRELHERSTHASEESIFNY, T
AffF, EHREFRFRERIER FRERNT WE I,

2021 WE iSIZBEHEN IBEE(E, HiRRK", SEBEFEAME
HRASZESFEREROZASEF. BIRR— M Eils. OTMDIEE, BE
Fapflz, ERERIZ. MONINT. Sttt SRR, RNaaSIeED 7.
B FYRINEFHEREFRaNG .



AR F2021WEIRBIZB R A S IR R T 7ikia

2021 WE Forum of Westlake University-Discovery, Design and Synthesis of Functional Molecules Symposium

Heh, BliBSRSMEED FHICIEIEA 2021 WE IBIZHS 18I —, B
RETUESRAENENIERIFERRSHE, MRMBFERER. FrigdrFrL.
e CNEERESZ, BN FEak. NAMAR, ERittoZE&mmmoR
AR, NeImEEINEUERRIRIA TEERESRTE, B EE
BEHEEEESES. BHENEEXR.

PRELPIHIRDNEBXRTMHARNER. ARESMARTS, Bt
F R ABR AT AN F AR T I ZMRA IS RSN,

B [E: 2021810 A26H-27H

it = IIBTNEREERBES

BESEBN: PERFERANS. IS ARBFA

EDEBLL: FEHRZFE. IMIERFERANR. EMNHARBA



=
WJ &#x% ;;,}jj% A C

N e
WESTLAKE UNIVERSITY h\ HREERFRER

Agenda (H#E)

Discovery, Design and Synthesis of Functional Molecules Symposium

October 26", Tuesday, Day 1

- Junlan Ballroom, Hangzhou Narada Resort & Spa Liangzhu -
- N REEIRES, BT -

08:30-08:40 Welcome Remarks

Session I Chair: Dr. Zhichang Liu (PI of School of Science, Westlake University)

08:40-10:20 Construction of Zigzag Hydrocarbon Belts—An Organic Chemist's Perspective on Carbon
Nanostructures
Speaker 1: Meixiang Wang (Tsinghua University)
Understanding Carrier Transfer Across Interfaces in Metal Halide Perovskites
Speaker 2: Juan-Pablo Correa-Baena (Georgia Institute of Technology, USA) Online
Synthesis and Imbalanced C—H Activation Reactivity of a Terminal Co Oxo Complex
Speaker 3: John Anderson (University of Chicago, USA) Online

10:20-10:50 Photo-Taking / Refreshment Break

Session II Chair: Dr. Lihan Zhang (PI of School of Science, Westlake University)

10:50-12:20 Combining Synthetic Chemistry and Biology for Streamlining Access to Complex Molecules
Speaker 4: Hans Renata (The Scripps Research Institute, USA) Online
Lecture 5 BRI A _ LR SV R30E)
Speaker 5: Xiaoguang Lei (Peking University)
Chemical Proteomic Profiling of Functional Modifications by Reactive Metabolites
Speaker 6: Chu Wang (Peking University)

12:20-13:50 Buffet & Lunch Break

Session 111 Chair: Dr. Haihua Lu (PI of School of Science, Westlake University)

13:50-15:00 Exo-Selective Diels—Alder Reactions Enabled by a Bispyrrolidine Diboronate
Speaker 7: Zhen Yang (Peking University)
Lecture 8 (SRMEFDFHIARLIHAT)
Speaker 8: Pingping Tang (Nankai University)

15:00-18:00 Free Tour

18:00-20:00 Welcome Dinner
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October 27", Wednesday, Day 2

Session IV Chair: Dr. Zhaobin Wang (PI of School of Science, Westlake University)

08:30-10:10 Lecture 9 (BHIINgERES=RID)
Speaker 9: Weihong Zhu (East China University of Science and Technology)

Nickel-Mediated Radical Pathways and Applications in C-Glycosylation
Speaker 10: Tianning Diao (New York University, USA) Online

Lecture 11 (F1& Lewis (RN EEBINRAITTREN)
Speaker 11: Liuzhu Gong (University of Science and Technology of China)

10:10-10:30 Refreshment Break

Session V Chair: Dr. Huaimin Wang (PI of School of Science, Westlake University)

10:30-12:00 Discovery and Biosynthesis of Marine Actinobacteria-Derived Polycyclic Natural Products
Speaker 12: Changsheng Zhang (South China Sea Institute of Oceanology)

Lecture 13 (=2 HHEMIER RBR D FIRED
Speaker 13: Yan Zhang (Nanjing University)

Lecture 14 (FCHUBSAEIBOER EMFTAT)
Speaker 14: Jing Zhao (Nanjing University) Online

12:00-13:30 Buffet & Lunch Break

Session VI Chair: Dr. Wenjie Dou (PI of School of Science, Westlake University)

13:30-15:10 Molecular Materials Property Prediction: Mechanism and Computational Methods
Speaker 15: Zhigang Shuai (Tsinghua University)

Visualizing a Single Molecule at the Single-Bond Limit
Speaker 16: Yi Luo (University of Science and Technology of China)

Lecture 17 (B 5 EBEAH-PAFs)
Speaker 17: Guangshan Zhu (Northeast Normal University)

15:10-15:30 Refreshment Break

Session VII Chair: Dr. Biaobiao Zhang (PI of School of Science, Westlake University)

15:30-17:10 In Situ Neutron Measurements in Materials Chemistry
Speaker 18: Howard Wang (University of Maryland, College Park, USA)

Dynamics and Mechanism of Water Oxidation Catalysts
Speaker 19: Mérten S. G. Ahlquist (Royal Institute of Technology, Sweden) Online

The Coalescence Behavior of Two-Dimensional Materials Revealed by Multiscale Ir Situ Imaging

Speaker 20: Zhujun Wang (ShanghaiTech University)

Molecular Reaction Dynamics at the Air-Water Interface

Speaker 21: Xinxing Zhang (Nankai University)
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Lecture 1: Construction of Zigzag Hydrocarbon Belts — An Organic Chemist’s

Perspective on Carbon Nanostructures

Speaker; Prof. Meixiang Wang (FEH5#E #5)

Tsinghua University (;B#EXZE )

Abstract: Zigzag hydrocarbon belts such as belt[n]arenes or [n]cyclacenes and their
partially hydrogenated analogs (Figure 1) have been fascinating chemists and materials
scientists for decades because of their aesthetically appealing molecular structures,
tantalizing physical properties and intriguing chemical reactivities. They are unique and
useful macrocyclic hosts in supramolecular chemistry. They may also serve as templates or
seeds to grow structurally well-defined uniform zigzag carbon nanotubes. Despite synthetic
effort in the past decades, the synthesis of zigzag hydrocarbon belts remains a great
challenge. Very recently, we'~ have reported a general and straightforward fjord-stitching
strategy to construct zigzag hydrocarbon belts from inexpensive and easily available
resorcin[n]arenes. The method has been extended to the synthesis of edge-functionalized
zigzag hydrocarbon Dbelts and heteroatom-embedded =zigzag hydrocarbon belts.
Aromatization of octahydrobelt[8]arene with an access amount of DDQ led to the formation
of a belt[8]arene-(DDQ), adduct which underwent probably retro-Diels-Alder reaction,
allowing the observation of the first fully conjugated zigzag hydrocarbon belt. In this talk, I
will focus on the synthesis and structures of zigzag hydrocarbon belts. Perspectives on the
strategies to isolate and characterize the fully conjugated belt[n]arenes and on the

applications of zigzag hydrocarbon belts are also discussed.

Figure 1. Structures of zigzag hydrocarbon nanobelts
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References

1. (a) Q. Zhang, Y.-E. Zhang, S. Tong, M.-X. Wang, J. Am. Chem. Soc. 2020, 142,
1196-1199. (b) T.-H. Shi, Q.-H. Guo, S. Tong, M.-X. Wang, J. Am. Chem. Soc. 2020,
142, 4576-4580. (c) T.-H. Shi, S. Tong, M.-X. Wang, Angew. Chem. Int. Ed. 2020, 59,
7700-7705. (d) Y. Zhang, S. Tong, M.-X. Wang, Angew. Chem. Int. Ed. 2020, 59,
18151-18155. (e) M.-L. Tan, Q.-H. Guo, X.-Y. Wang, T.-H. Shi, Q. Zhang, S.-K. Hou, S.
Tong, J. You, M.-X. Wang, Angew. Chem. Int. Ed. 2020, 59, 23649-23658.

2. For an overview on zigzag hydrocarbon belts, see, T.-H. Shi, M.-X. Wang, CCS Chem.
2020, 2,916-931.

3. For areview on zigzag and other type aromatic molecular belts, see, Q.-H. Guo, Y. Qiu,

M.-X. Wang, J. F. Stoddart, Nat. Chem. 2021, 13, 402-419.

Prof. Meixiang Wang graduated from Fudan University (1983).
After spending 3 years in Beijing General Research Institute of
Non-ferrous Metals as a research associate, he joined Institute of
Chemistry, Chinese Academy of Sciences (ICCAS) at Beijing and
obtained his master degree (1989) and PhD (1992) under the
supervision of Prof. Zhi-Tang Huang. He then worked at ICCAS

ranking from assistant professor, associate professor to full professor.

He has joined Tsinghua University since the May of 2009. His
research interest includes macrocyclic and supramolecular chemistry of heteracalixaromatics,
coronarenes and zigzag hydrocarbon belts, anion-t non-covalent bond interactions, high
valent organocopper chemistry, catalytic and biocatalytic enantioselective reactions and

applications.
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Lecture 2;: Understanding Carrier Transfer Across Interfaces in Metal Halide

Perovskites

Speaker: Prof. Juan-Pablo Correa-Baena Online

Georgia Institute of Technology, USA

Abstract: Perovskite solar cells promise to yield efficiencies beyond 30% by further
improving the quality of the materials and devices. Electronic defect passivation and
suppression of detrimental charge-carrier recombination at the different device interfaces has
been used as a strategy to achieve high performance perovskite solar cells. However, the
mechanisms that allow for carriers to be transferred across these interfaces are still unknown.
In this presentation, Prof. Juan-Pablo Correa-Baena will discuss the role of crystal surface
structural defects on optoelectronic properties of lead halide perovskites through
synchrotron-based techniques. The importance of interfaces and their contribution to
detrimental recombination will also be discussed. As a result of these contributions to better
understanding 2D and 3D defects, the perovskite solar cell field has been able to improve
device performance. Albeit the rapid improvements in performance, there is still a need to
understand how these defects affect long term structural stability and thus optoelectronic

performance over the long term.

Juan-Pablo Correa-Baena is an Assistant Professor and the
Goizueta Junior Faculty Rotating Chair in the School of Materials
Science and Engineering at the Georgia Institute of Technology in
Atlanta, USA. His group focuses on understanding and control of
electronic dynamics at the nanoscale of low-cost semiconductors,
such as halide perovskites and other materials, for solar cell and light

emitting diode applications. Juan-Pablo’s group works on advanced

deposition techniques, with emphasis on low-cost equipment and
high throughput, as well as advanced characterization methods that include

synchrotron-based mapping and imaging approaches with nanoscale resolution.

Juan-Pablo has published over 100 peer-reviewed papers in materials science for
optoelectronic devices and some of the most impactful work in perovskite solar cell research,
in the journals Nature, Science, Energy and Environmental Science, Advanced Materials,
and Nature Energy, among others. Juan-Pablo received his PhD from the University of

Connecticut, where he studied metal oxide aerogels as porous conductive electrodes for
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dye-sensitized solar cells, funded by two National Science Foundation fellowships. His work
as a postdoctoral fellow in the group of Prof. Michael Grétzel at the Ecole Polytechnique
Fédérale de Lausanne focused on understanding of fundamental questions regarding band
offsets at interfaces in perovskite solar cells. He was awarded the highly competitive
Department of Energy EERE fellowship to conduct work at MIT, where he helped shed light
onto minority phase formation and elemental distribution in complex, multi-element halide
perovskites. His work at MIT lead to a first-author publication in the journal Science. His
contributions have helped boost the efficiencies of perovskite solar cells above 25%,
achieved by MIT researchers. His work has been cited over 20,000 times (h-index of 50)
making him a top cited researcher as recognized by the Web of Science Group, Highly Cited
Researchers-cross-field (2019) and Chemistry (2020), and Nature Index, Leading early

career researcher in materials science (2019).

Juan-Pablo has been a Guest Editor for a special issue on photovoltaics in the journal PLOS
One, and is a board member of the materials science and engineering journal Matter, from
Cell Press. He is a regular reviewer for top journals, including Science, Nature, and Energy
and Environmental Science. He has also been an organizer for several MRS symposia that
deal with solar cell research. His contributions to society at large include disseminating his
work via TV, where he has given several interviews about his research, and social media,

where he has a strong and growing following on Twitter.

10
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Lecture 3: Synthesis and Imbalanced C-H Activation Reactivity of a Terminal

Co Oxo Complex

Speaker: Prof. John Anderson Online
University of Chicago, USA

Abstract: Transition metal oxo complexes, particularly those of later transition metals, have
been cited as important intermediates in processes such as C-H hydroxylation and oxygen
evolution. In general, however, these species are highly reactive and difficult to isolate and
study. In this talk I will present our laboratory’s efforts at isolating and studying late
transition metal oxo complexes. We have found that use of pseudo-tetrahedral geometries
enables the isolation of an unusual terminal Co-oxo complex. The reactivity of this species
towards C-H activation is markedly different than that observed for the majority of other
systems and provides experimental evidence for a new mechanistic scenario arising from
imbalanced thermodynamic driving forces. We show that far from being unique to this
system, such “imbalanced” transition state effects are general and are also fully compatible

with quantum mechanical nonadiabatic CPET reactions.

L% Prof. John Anderson was born in Downers Grove, a suburb about

: ,.1 40 minutes west of Chicago. He acquired his interest in chemistry at

% | " an early age from his grandmother, who was a chemist at Abbott
. Laboratories in North Chicago. Seeking to further his study of
science, John matriculated at the University of Chicago. Once there,
John quickly joined the laboratory of Professor Greg Hillhouse. It
i { was in the three years that John spent in Greg's lab that he found his
love for inorganic chemistry. During this time, John focused on researching phosphine

complexes of Ni, specifically with respect to their reactivity with small molecules such as

carbon dioxide and carbon disulfide.

After graduating John began his graduate studies in Boston at MIT in the group of Professor
Jonas Peters. His time in Boston was to be short-lived however, as the Peters group moved
to the California Institute of Technology in sunny Pasadena, CA quickly thereafter. John also
made the move and received his Ph.D. from Caltech. John's thesis centered around a discrete

Fe complex that mediates catalytic nitrogen fixation to ammonia.

11
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After finishing his thesis, John came to Northwestern to work in the laboratory of Dave
Harris. During this time, John has focused on materials, particularly metal organic
frameworks. A central theme is the ability to stabilize reactive species, such as low
coordinate dioxygen adducts, within metal organic frameworks thus allowing their

characterization and study.

In his independent career, John and the Anderson group have been interested in linking the
physical properties of transition metal centers, particularly their spin and radical character, to

reactivity and bulk properties.

12
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Lecture 4: Combining Synthetic Chemistry and Biology for Streamlining Access

to Complex Molecules

Speaker: Prof. Hans Renata Online
The Scripps Research Institute, USA

Abstract: By virtue of their unrivaled selectivity profiles, enzymes possess remarkable
potential to address unsolved challenges in chemical synthesis. The realization of this
potential, however, has only recently gained traction. Recent advances in enzyme
engineering and genome mining have provided a powerful platform for identifying and
optimizing enzymatic transformations for synthetic applications and allowed us to begin
formulating novel synthetic strategies and disconnections. This talk will describe our recent
efforts in developing a new design language in chemical synthesis that centers on the
incorporation of biocatalytic approaches in contemporary synthetic logic. Case studies will
focus on the use of this platform in the chemoenzymatic syntheses of complex natural
products and also highlight how this platform could serve as a starting point to enable

further biological and medicinal chemistry discoveries.

Prof. Hans Renata received his B.A. degree from Columbia
University in 2008 and earned his Ph.D. from The Scripps Research
Institute in 2013 under the guidance of Prof. Phil S. Baran. After
postdoctoral studies with Prof. Frances H. Arnold at Caltech, he
began his independent career at The Scripps Research Institute in

2016. His research focuses on synthetic and biosynthetic studies of

natural products and biocatalytic reaction developments.

13
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Lecture 5: AGRFFRLICFSEYR RS0

Speaker: Prof. Xiaoguang Lei (EFeY6 #%)
Peking University —(JLEEAZE)

Abstract: LFEER—EIUARRENENELARMEF YT ANEEEM. BE,
BRI TEAEEEEENSEREHNEIS T, FIRRAD FRIG AR
BT R BRE AR, SHEG AR NAYE TR R A EYI GRS I ATER
YIHEEEESECSERSIEES—ENS. B, EREBRT, WX
R 2 IERIRTREE LRI LR BLER B IS, B, ETEEWIENSAT
ESRGENFENSEEBRIFINERME. FELORIRES, Bl CF R RO
YR AR SOHTERS, RULIEREIS FAY FeEG A X —KER M,
BYERMESHUFERSEMEENEN, BUSHME. RORESEINEANS,

S RFEFE. “EBRERERFIE TR, WiESEIsEI SRR
. D FRIER. BERIE.

B, LR KENZE D FIESREUR, It BEmR
ZFERAEMRPOSTARK, RYIELI0=MEAFR TR
KRR, 2001 FARENFALRKFMUES R, 2006 T3R5
ERTMAFENESAAFELFA, 2006-2008 FEEES
CLLIT K FENEENBITULFAELFAR, 2008 FEREERE]
E, BHtrEERRERRAERARR, 2014 F2ENA
IERARFNFEFR., M TIELCR, BEERKATEEH,
EE N FRETSRNCEEYS, ESRSIBIEN, LUK
CUFTZSYITRRURES T —RINEBIREIMAIRIZAIN; BBITE Cell, Nature, Science,
Nature Chemistry, Nature Chemical Biology EEATI_EARIE 100 R, FRB T 20 R
INEIFRZSMRRERIEN, R TERNHEFES. BHXED 973, 863 BERIESR.
BAHHIEFEARRE, BRETEMRNAARSFRIFRE, B EEDNFINES
MR, LIEF David Ginsburg Award, FEHFS-BEIREFAREFR, HEX
AR, SENFER, PENZFSMERZGYMFE RIS 20 MERINEAREZH;
BEI#E(E BMC ZEHRITER.

14
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Lecture 6: Chemical Proteomic Profiling of Functional Modifications by

Reactive Metabolites

Speaker: Prof. Chu Wang (E#]Z%)
Peking University —(JLEEAZE)

Abstract: Genome sequencing projects have revolutionized our view of the complexity of
prokaryotic and eukaryotic proteomes, however, we are also left with a daunting challenge
of functionally annotating these large number of predicted proteins. Chemical proteomic
methods, such as activity-based protein profiling (ABPP), have been developed aiming at
systematically discovering new functional targets directly from native proteomes. In this talk,
I will present recent progresses from my laboratory which combine ABPP-based chemical
proteomic, biochemical and computational strategies to uncover functional sites of

post-translational modifications by reactive metabolites in proteomes.

Prof. Chu Wang received his bachelor degree in biology from
University of Science and Technology of China (USTC) in 2001. He
got his Ph.D. in 2007 from University of Washington under the
guidance of Professor David Baker, training in the area of
computational protein structural prediction and design. He then
worked as a postdoctoral fellow with Professor Benjamin Cravatt at

The Scripps Research Institute, Lo Jolla, and developed multiple

chemical proteomic methods to profile reactive cysteines and
modifications in proteomes. In 2014, he joined College of Chemistry and Molecular
Engineering, Peking University as a tenure-track assistant professor of Chemical Biology
and was promoted to the full professorship in 2020. Currently he is also appointed as a
Principal Investigator at the PKU Synthetic and Functional Biomolecules Center (SFBC)
and the PKU-Tsinghua Center for Life Sciences (CLS). His research interest is to develop
chemical and computational proteomics methods to enable quantitative profiling of
functional enzymes, protein post-translational modifications as well as protein-ligand
interactions in proteomes. He received the “ICBS Young Chemical Biologist Award” from
International Chemical Biology Society in 2018 and the “Distinguished Young Scholars

Award” from National Natural Science Foundation of China in 2019.
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Lecture 7; Exo-Selective Diels—Alder Reactions Enabled by a Bispyrrolidine

Diboronate

Speaker; Prof. Zhen Yang (12 2i%)
Peking University (JLRAF)

Abstract: Catalytic asymmetric Diels—Alder reaction is one of the most useful reactions in
organic chemistry as it can potentially generate a six-membered ring with up to four chiral
centers, thus attracting continues attentions. It is a great challenge to achieve only one
product out of eight possible stereoisomers, which is often considered the task of an enzyme,
causing tremendous efforts in searching for Diels-Alderases. Here we report a novel
bispyrrolidine diboronate compound which is derived from the reaction of two molecules of
oxazaborolidine with one molecule of water. Upon activation, it effectively catalyzes (0.4-5
mol % loading) the Diels—Alder reaction between a variety of mono- and di-carbonyl
activated dienophiles and dienes with better than 20:1 regioselectivity, up to >99:1
enantioselectivity, and better than 20:1 exo/endo selectivity. Based on theoretical studies a
model is proposed to rationalize the above observations. Due to the dimeric nature of the
catalyst, a cavity is formed as the catalytic center. The dienophile substrate binds in an S-cis
conformation, and the diene has to take a Si exo approach towards the dienophile. This
reaction opens a wide window for the synthesis of a large number of natural products which

are otherwise difficult to synthesize using existing methods.

Prof. Zhen Yang studied medicinal chemistry at Shenyang College
of Pharmacy and earned a Ph.D. at The Chinese University of Hong
Kong in 1992 under the guidance of Professor H. N. C. Wong. He
carried out postdoctoral research on natural product synthesis with
Professor K. C. Nicolaou at The Scripps Research Institute in La
Jolla, CA, USA and joined its faculty in 1995. In 1998, he moved to
the Institute of Chemistry and Cell Biology at Harvard Medical

School as an institute fellow before returning to China as a professor
at Peking University in 2001. Since 2008, he has served as the founding Dean of the School
of Chemical Biology and Biotechnology of Peking University of Shenzhen Graduate School.
He is recognized for his work in organic synthesis, natural product total synthesis and

synthetic methodology development.
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Lecture 8: SRERTFRISRTHAT

Speaker; Prof. Pingping Tang (B 21%5)
Nankai University (BIFFAF)

Abstract: ATRRAAFHRIMER, SRETWIEES, K&, EFEN, MRS
BE ZHNA. B, —ZaRsERTEERREF NSNS, EES, KRS
S T SR ERZRXE. B2, BTEEN=aRaEtinfK), B
SMHX, B, 2%, =ZaREENBFIAIRE, BZoBRERBEFNAEES
»T, SH=aRsEUSYRNESREREERARKE, —EERENFTURAIE
R BIRET —REFN=aRaENi——=aPERERE (TFMS), BIX
S T IRECERIAITRRA =m PR EUR . Z=mFaEiixIFEEE,

FAEHEERFHRENE, RNEEFFNR. ETHEN=aRaEF (TEMS),

HAIH—ERRE T —HRIBMNFE TH=aRaEBNHTE. ZFRIGETLIERSE
NERDFRRH=aREEMN, NERDFHRH=aRaEWRH THLE.

W AEE, REAAEHIE. BTAES. 2002 SRR TR
AZF, 2007 FHETEWFHERIFR BBV ERRFR, D
METEIAFTER. 2008 & 8 B-2012 &, EIGHAZNEELEH
5%, M Tobias Ritter #U¥, 2012 & 9 BIINmEH K ERESHT
FRA. WORTARK, 2018 F 9 BEAHIR. CHTIEAFES
BEMFA, Thieme Chemistry Journals Award, FEIHEHLS
FR EREETNHTFEES (2019) ERFIRE, AR
B AUERRTIRATILERIAR. 125EHE Nat Chem,
Nat Commun., JACS. ACIE EHFERRFANILN 50 Ris.
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Lecture 9;: BIEERHSE~RIE

Speaker: Prof. Weihong Zhu (5RBZE #38)
East China University of Science and Technology (EFREET X))

Abstract: FBECTIEANTFRrAENEERSR, HIGREINTL. MALUH. =
i REEF AL IABHTIEEINN, BREDFHFTE, IRLMERERAZF LN,
BT a2, BreEREE. BUREoBIEXED AR, &R
FHITOREME. REMRES, RFrsed e AR~RIE, SREALISE
mIfESt.

KRR, WEEREBTAFERK. B TIHARFATK. BX
REBFERIKEE (2013 F), BABRKIFEFIESEIT (2015
F). PEITHATHIRHREIFTMZEAT (2016 F). ESRE
FREN (2018 £F). HEBFHLEMNFIAL (2007 F). Ligh
FAWEA (2015 5F),

— 1992 FF 7 BEFRRIBEAFIFER, 1995 F 7 BEE
& FASUSRIRENSRLE, 1999 & 7 BESRETA
FIRNMFFELEE, 2001 £ 10 BE 2003 F£4 B, HER
RESIFAAREGRE AT (AIST) YKIARFTEL/EMT, 2004 8 7 BE 2005 & 3
B, BARKRKFFHFIRAFR L (TARA Center) SMEAHRR (SRHEFEE).

HRIEENSEUFTRITIERR, SREESIERRml, BERERl X
N ERr. sl 1258R3%R SCIIEX 310 RE, ¥ SCI5|F 1.8 ARIX, H
18808 74, BRIEFERBER 36 I, H 28 MERN, BRERBARFR "ER
PRI (2019 FHE—5TAA; 2007 FHE=5TA). LBHERRIFR—FRMIN (2017
FE oA 2006 FE=5THA). EBHRIBIHER—FR (2020), LBHHA
RE, AL 2018, 2020 FEREBRUFWL“SWS|RIF K (Highly Cited
Researchers),

HREEHPEUIZSRHNEERERFTEERER. PEHNIZSBERECTIELER
SEFER. FENESHMUNEEEZSEIEEERR. FEREFSE/\BEESES
HE, FHE(E (Green Chemical Engineering) BIES. (SRETREFIR) BE£H. (¥
GBRIZ5}UE) BSRIEYR. Science China Chemistry YgZ=. ACS Applied Bio Materials
(ACS-ABM) JRz=. Dyes and Pigments YmZ=. Green Energy and Environment TREZ,
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Lecture 10 ; Nickel-Mediated Radical Pathways and Applications in
C-Glycosylation

Speaker: Prof. Tianning Diao (ZXTF #i8) Online
New York University, USA

Abstract: Reactions involving organic radical intermediates have been traditionally
regarded as overly reactive and unselective. Nickel complexes can reversibly coordinate to
radicals, and thus modulate the reactivity and control the selectivity of reactions involving
radical intermediates. We probe fundamental questions, such as "how do nickel complexes
initiate radical formation from various precursors", "how do radicals interact with nickel
complexes", and "How do ligands serve to stabilize open-shell intermediates and facilitate
catalytic reactions?" Mechanistic insight has informed us in the development of a new
glycosyl radical precursor for the syntheses of C-glycosides, including nucleoside analogues,

crucial for drug discovery and chemical biology studies.

— v Prof. Tianning Diao is an Associate Professor of Chemistry. She
received her Ph.D. in Chemistry from the University of Wisconsin—
Madison in 2012 and conducted postdoctoral research at Princeton
University from 2012 to 2014. Since joining the faculty at NYU in
2014, her research has focused on understanding the mechanism of
nickel-catalyzed cross-coupling reactions and developing new

methods to address challenges in organic synthesis of sustainable

energy conversion. Diao is a recipient of the NSF-CAREER award
(2016), Sloan Research Fellowship (2018) Chinese-American Chemistry Professors
Association Distinguished Junior Faculty Award (2018), Organometallics Distinguished
Author Award (2018), Camille-Dreyfus Teacher-Scholar Award (2019), and Thieme
Chemistry Journal Award (2019).
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Lecture 11; FH Lewis iRfhidiEEBINRAXITRENL

Speaker: Prof. Liuzhu Gong (ZEiRtE #%)
University of Science and Technology of China (FEFRIZHALE)

Abstract: BHVN\D FHIERERGEAFI T RNSELLEHS MR EEE FE
A, RFiteEBARBE—EUFIMELISSIRIRAL, 2001 FR(IERIRE T FEETINGD
FHIESBIRGEMIIARIITRRN, S0 T AR E B PR EF R MEHIR
EERERIESIS. TR, BiISEART FIEmERETER S BAFIENIER
NG FIERFERGHENT, BT —FRFBE—E IR RELSS RIS TRETLE
R NRIREAG EBNBHAVRETE Lewis BT E S B S RS EESIHE.

PYETI TS BTIERIZ, 2016 EHITERER B AL RE

-v

? AT . EBNERTTRENIIRAT 2GR, S6FEX
W7 S ERE RS ARG R R A FREN R RN, B T ER- a5 &
WREL, BT “FUHBEIVNG F/ER I EEWRIRES, RRTHEEWE. LB
HEEEERFATMIARIEN 170 Zie. STRFATFENFSBIWETIZERS
MEMBIER" (2005), FENFS-BIKATITFEAIRGIFR (2009), PEHZE
SBEFHUFER (2012), LIS—FTRAKELHERFRAR—FR (2012) 1
ExREARFR_FR (2013) &I

ERHE, 1970 F 10 B4, 81, #u%. 1993 S FaE)n
SBRENFR, 1996 FEFERIZFLRAEPBTLFEHARTATIRR
T4, 2000 EHRERZRECEARMREBEZETFA,

2000-2005 SFEFERIFRREBTERRET TIE, So/afEa
EfRA. BHREIHARR. 2006 £ 1 BESFHERZHR
AXFHIE, 2003 FREEFRRKLETFESKE, 2007 FHEE
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Lecture 12; Discovery and Biosynthesis of Marine Actinobacteria-Derived

Polycyclic Natural Products

Speaker: Prof. Changsheng Zhang (3KIK&E HHRER
South China Sea Institute of Oceanology (PRI 7S HT)

Abstract: EFHEMBBANAKIER BEENSENF BRI YINEER R,
HANSFRINRER, SFHAEMNMEEEFERNIMNSHE, MERBE~ZMNS
HREBSINEHRIFERAT ), INEBRIBNEEIEDRS. B, FIEER,
BEEEBZREARENF IEMEEFHRNSFR, JLENENRERR, #H—F
ISR MEM SRR NSRS, EYERITFRRE, SIEREER
FRMCEFNEEFIS], MBI RERNZREERTRY 5 TTHIA, MSERET
RIRIASIANERRE N 28 — R I IRIIRRBGA RN R, —ESZIRTEEERRLIE
W AFBS RIS, ASGUIR T Bl DR RIS R M SRR AT HIRY
RIMBE RV HE S ERTES LR,

skicE, FERIFRESEFARET, HRR, BTk, BxE
SENLEFESIKEE, REERUFFRT. TENSS
FREMRATINRIRESRENFAR, R T —FRIIE
BEEIRN. B, niveieziisiEttasese
EFMENRIATY), ERT HRINEFRERERATNENS
FRAVREF AN IERNBE AN, B ERENFS I NiSFHHMEDH
1TCEAFNGIFT, £ Science. Nat Commun, JACS. Angew Chem.
Chem Sci EEREIFIAFTFIC 140 i, IBIE Natural Product
Reports, Molecules iZ, SREISSFBUFRIREN. EzRBTHAZ LR, “BATL”.
IRESGHIAREAZ (BEER) FRE.
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Lecture 13; RIZ=2#A95EYIIE3S RN M 73 FIREt

Speaker; Prof. Yan Zhang (3K 2U%)
Nanjing University (BRAZ)

Abstract: fEEIYERREUARIEARIER, SEUXORENS FIE, AIsCIENIFRER
REID FEHHTHIA=R S WIS, RARERNSEMNTRTD TR
73i%. EMIERRNNEER BINFERETIEREMARHTIRM. EARRERR
A8, AISRAEE A RIS RN, NEBFAHFENSHEDHHRND T
TH, HBAREETARKFRIEIES FSARIBRITRADRISRI R ENF 755/
AR, ARMFTARFRIEMIER R MR EkkiE. 2000 FiRSAIFE—FIEMIER RN Z
WEENFRRIERESEM, (BERER 20 FEFRHATFTEMIERRNRD, £
MIERXRTERBENSFTRIFEEZ, HPTHRZEBNZEDHRINENIER DT
TH. ARsEMIERRNELIRESHFIIAREER, (Bt RN PIEREAS
MEEt PR ES AR R PSRN E — R, XEF RS CRNEMIIE
RZRRIATH I —AHERR, LIRSS, BSERNMEBANE SRR ALY
IERRRMNAISRHTIHRE, SER WICIRERIEMIIESR R K ToRIMARIEA S KT (A
EVESBMNBR NAIA I, EEEYIERRNANINEED FARERS, HIERRET
SIEH T RS ILASSINE TR R N AR S DS,

T % EYERRMN
mrcows () e g

Si#E, 1997 FARIETFEMASE, 2002 FELENTFEREA
F, 2002-2004 FEFBRBAZUERMIBELE, 2004 F£&F
2006 FEHMEEAFEZRMIELS. 2006 F 9 BEERREA
PN T ERET, B DI IRRAF RS E S FEY S
RXHAR, MAOTHECESHNEMER RN R EENZEY
FHRPAUFIRAE. 2014 FENEFHEIFERRAL. 2016 F
BIERRAZU U T ZRRRK, 2018 FEFRERmREAFN
U T ERUEENZERI T,
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Lecture 14; FCHBHIERICFZEYFRR

Speaker: Prof. Jing Zhao (#XF) #8) Online
Nanjing University (FIRAZ)

Abstract: FERSHITHACRI IR, “HEBERMHS T ZHKE. BEHIREE
VMEFSRSIEEHEEBERNABNE. HMNNBBHFIHATF, BREEERY
EHWHT TREAREEREEDTT, R 7 BB AREarTIEITIE, R,
BATRI T BB RIS IR TIRE, AH—S Rt RIeR ISR T
FHRES. &a, AR T X ZFETENRFESMERFPRIRABER—
ZEREEREL PolyP, BT ENSHEBRESSE, RR T HAsEENFIhREr ™
AERIR,

B, ERAFURUNTERBIR, TENSERTIUCERR
THE. 1998 FARENTREAFUNER, JREBSEFH
IEE AL, 2005 2 2006 FF MK EFRADIRMEIEL
[R5, 2006 FZ= 2007 FFZINFAFZNEELEMAF. 2007
FE 2008 FED ISEIATIAAT IIE. 2008 5 6 BIIARER
R, BLTESID. 2009 F-2014 FHEEILERERYIGH
REGEUZENZSEMTAZERIBRIK,. BXESID. 2020
FREEREARFEEERNHEFEESIT,
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Lecture 15;: Molecular Materials Property Prediction: Mechanism and

Computational Methods

Speaker; Prof. Zhigang Shuai (JIERI 2435)

Tsinghua University (;BHAZ)

Abstract: S BUFRIARERCEHMEMIERINGE. F(IERD FERAIHEITI8ET
BEEIRRETETIHESIESER. BN ARFTARITEETASIE R
EHRTESE, SEERHAZIEFIREBAERIRE, &a, BIINER
TR T =8SHF St Fa e LRSI R B ZFBIRERAIF S 1].

[1] Qi Ou, Yihan Shao, Zhigang Shuai*, “Enhanced reverse intersystem crossing promoted

by triplet exciton-photon coupling”, J Am Chem Soc 2021 (accepted).

IR, BEAS S RICTSESENE, BERALHSEES
%EE, TERFLREEK, 1983 o ASYERES+
. L 19890 FREXAIERRIGLTA. 1990 &2, R

= SRHRAS IR TR 11 £, 2000 ENSRISRE AL, 0
| O NTERIBMESEET TR, 2008 SEENBREAS, KEIMEEISH
HH5, RETHFHASNENSITETES L, AETHET
XA T RS AN A E RN, FETOFY
BB R SEHA TR B2 MOMAP, BRIER
ST RALRI A, &3 420 REIS, #51FH 22000 RIX(h EF=81). 2008 F24isk
HEGFEFHTRSEREL, FTF 2018 ESENREB, 2011 F, HARUNRS0
(Academia Europaca) SMEBRt, 2012 FEFkrhEM S M- TURLERIZ, 2013
F, SEA R ERESEIMEE T, 2017 &, MENHEES ST EKSRe
(WATOC)RISIEE, 2018 £, FREEMSSIA- HUSSHERS, 559K 2020 SFLETHE
SRRl (HERE—), 2021 6, M NERRAE SRR EEES S UPACH

TRESZER.
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Lecture 16: Visualizing a Single Molecule at the Single-Bond Limit

Speaker: Prof. Yi Luo (B%% #i%)
University of Science and Technology of China (FEFRIZHALE)

Abstract: Light has been widely used to characterize molecular structure and properties.
However, the spatial resolution of light-based techniques is often in the region of hundred
nanometers because of the intrinsic diffraction limit, which is much larger than the size of
the molecule. The generation of nanocavity plasmon has made it possible to break the
diffraction limit, enabling to visualize a molecule at sub-nanometer level. Here, I will briefly
introduce our progresses in developing chemical imaging techniques for single molecules in
recent years by addressing three questions, namely, (1) how can a single molecule image be

acquired? (2) What does the image tell? (3) How could the images be utilized to solve

chemical problems?

B3, 3R, BLAESN, NESEHMRENRRIZERART
DEE, PREEFCIFARKRRARK, EXRGEER, BXRN
HEFEESREE. 1985 FEEFIZHRREIFZN,
1985-1989 SR L@ AMRIEIEEE, 1996 FHEIRMME
FAFRTEIRE TN, BERETES/REXNZ(EEH
%, InHERBTFEESIREE. #%. FERBUE. KNS K
FYIEAR, RAKRE T B CaSRIEEERECTITER
%, RETAIMHWENED FUEERRERAI SRS HERA

(SRP), KRET BISARENRITELLMERBFEEHE (NESS)FAR. K15 2010 FinHER
RIZBE “Goran Gustafsson™tFR, 2014 FEAETETHRAZ —FRFERZFR ARHR
R, EEREEFARIRTIATRIC 500 RiE, AE 2020 FRIEEHERZ SH
5|RExR"BE,
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Lecture 17: S5 EE2ME-PAFs

Speaker: Prof. Guangshan Zhu (5R["LL #%)
Northeast Normal University (FRILIFEAZE)

Abstract: B, SFIFEMA (PAFs) KIAREMAZHMHZRIRII— MRFAR.
ZISEERMHEARELS. WERERK. fLEX. TihEeESFmE, 'SR
tEFIIOE. ER. L. JEERI TR A TREERE TSI
EEERNSAFEERH, ESENSEETTIIERABER AR EEIFE
BEREN. EHETIRIHERURSEET, RNkt Gl T—FIIZASEESRM
B, BEAREAINZEN, Birtitimiriie SENEETHIEMAIRE R,

SCHL 7 S ELRTERR PAFs MBS AL,

ETEESEERITNTIEREM, HNERSASEBRMHINEETIRIHEX
—FR, FIRESMGEHIIERNA. BEREFHLO. ERFHRBLURSEIERA
FLMEMALRE PAF #EBREIA 2700 my/g BIBERSIRME (Fig. 1a). V@S
FLERESENR, FIRESENIIXEISCI PAFs FFHE2UE7KIZENH (Fig. 1b).
"SEERUELNSEREEFES, FRIEE PAFs AIFLIRERFSERAMEWIEM (Fig.
le). MBS EBEMEHSRERSR SIMEE XA ELIIRE M RIATIRIS B 209585
PR,
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Fig. 1 PAF materials with (a) multiple active sites for iodine uptake, (b) combination of
chemical chelating and electric field driven of uranium species and (c) porosity modulation

via polymetalate anions.

XA ZASEER Bt ERG: SHoB, STHINENA
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[1] Zou X. Q., Ren H., Zhu G. S., Chem. Commun., 2013, 49, 3925.

[2] Tian Y. Y., Zhu G. S., Chem. Rev. 2020, 120, 8934-8986.

[3] Yan, Z. J.; Yuan, Y.; Tian, Y. Y.; Zhang, D. M.; Zhu, G. S. et. al., Angew. Chem. Int. Ed.,
2015, 54, 12733.

[4] Wang Z. Y., Meng Q. H., MaR. C, Yuan Y., Zhu G. S. et. al., Chem 6, 1683—-1691.

[5] Song J., Li Y, Tian Y. Y., Wang X. H., Zhu G. S., et. al., Adv. Mater,, 2019, 31, 1902444,

]
]

KW, EBxRAREBFFESRKEE, BXR DA R CIFM
EAT, BLEST (‘FEHNSESITIRESE). FKIbEX
FHR, EFGR K, REPRER, TBNESHMRIRIT.
BRSTIREFIEAT, FFEISFLISEELR (PAFs) #1t, IEEFK,
£ J. Am. Chem. Soc.. Angew. Chem. Int. Ed., Nat. Commun., Adv.
Mater FEEIRIINEERFRIAFICI 380 R, #5 |F 18000 RIR,
H-Index 79 73, HHARZENEE 2 &8, SKIGEIRFENEF) 20 ;RIT,
2014 FLIRZIRNEEKSHEIRIF R, SIRNBESINHERT
HERSNABESSER. SEEHFENERKIEANERME, EHERBAR
FEE (BFEANE. EXERESFERE. BLEHBS). e FNESE 10 AR
973 INHFFRA 2 T, Fo/a3k15 2008 FERBARZF"EFR (55 A) —IT, 2018
FEMRERBOHL—FE (B—5A).

27



AR F2021WERIZBRIIA S RS TIEE 7 T 7 it

2021 WE Forum of Westlake University-Discovery, Design and Synthesis of Functional Molecules Symposium

Lecture 18: In Situ Neutron Measurements in Materials Chemistry

Speaker: Prof. Howard Wang (Ei& #i8)
University of Maryland, College Park, USA

Abstract: Large scientific research facilities such as synchrotron x-ray and neutron sources
have enabled in situ measurement techniques for advancing the design, synthesis, processing
and applications of materials. I will illustrate the application of in sifu neutron measurements
to those 4 aspects of materials research by using examples in the 4 focused fields of this WE
Forum: (1) controlled synthesis and directed assembly of quantum dots and nanoparticles, (2)
growth of lithium dendrites at the interface and in the bulk of solid electrolytes in
rechargeable batteries, (3) enzymatic dephosphorylation of synthetic peptides and synergistic
formation of hydrogels, and (4) tailored length and time scales in the bilayered-micelle to
perforated-lamellae transition in phospholipid solutions. Opportunities and challenges of

using neutron instruments in materials research will be discussed.

Prof. Howard Wang obtained his Bachelor of Science in Physics
from the Peking University and Ph.D. in Materials Science and
Engineering from the University of Pennsylvania in 1999. After
postdoc research at NIST, he was an assistant professor at Michigan
Technological Univ., an associate professor at the State University of
New York, Binghamton, a research professor at the University of

Maryland, College Park, and the founding director of the SLDF, the

first deuteration facility in China. Wang has had extensive research
experience in neutron techniques for studying soft matter, nanotechnology, electronics and
batteries, and authored over 100 publications and 8 patents. Wang was a member of the
Bohmische Physical Society, a recipient of the NSF Career Award, an Empire-State
Professor at SUNY, and a NIST-ARRA Senior Research Fellow.
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Lecture 19; Dynamics and Mechanism of Water Oxidation Catalysts

Speaker: Prof. Marten S.G. Ahlquist Online
Royal Institute of Technology, Sweden

Abstract: Electrocatalytic water splitting is mainly limited by the water oxidation reaction,
which in turn is limited by the formation of the first O-O bond. There are two main
mechanisms for this reaction step, the water nuceleophilic attack on a metal oxo, and the
radical coupling mechanism of two metal oxos. The former is typically slow but easily
achieved, while the latter have been found to be extremely fast but much more challenging
to control. A major challenge with the radical coupling mechanism is that it involves two
metal centers, typically on two metal complexes, that need to interact without additional
strain or electrostatic repulsion. Since our first publication on a dynamic study of the O-O
bond formation of the highly efficient Ru(bda)L2 catalyst by Sun and co-workers, we have
developed the technique to simulate key reaction steps for catalyst in highly complex
environments. We will present simulations of catalyst diffusion, reaction steps, at water
carbon interfaces, in presence of ions and high electric fields. Finally we will present a third

mechanism for O-O bond formation, the oxide relay mechanism.

Prof. Marten Ahlquist is a Professor and pro-prefect at the
Department of Theoretical Chemistry & Biology at KTH Royal
Institute of Technology in Stockholm Sweden. His work is focused
on modelling of molecular catalysts, mainly for activation of strong
bonds and small molecules, including C-H activation, water
oxidation, electrochemical catalysis, CO, activation, and H,

production. After his M.Sc. in 2004 at Lund University Sweden he

moved to the Technical University of Denmark for his doctoral
studies. He received his Ph.D. in 2007 for his work on palladium and copper catalyzed
reactions involving alkynes. This work was supervised by Per-Ola Norrby in collaboration
with experimental groups, including Nobel Laureate K. Barry Sharpless. In 2007 he began
his postdoctoral studies at Caltech under the supervision of William A. Goddard III. The
direction was still on metal catalyzed reactions, but now under more extreme conditions. The
focus was on mechanistic studies of platinum catalyzed methane to methanol oxidation in
fuming sulfuric acid. In 2009 he returned to Sweden and started his independent career at
KTH in Stockholm. His current research is directed towards understanding molecular
catalysts in complex and realistic environments, including solutions, at electrode-water

interfaces, in metal-organic frameworks, and under the influence of electric fields.
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Lecture 20: The Coalescence Behavior of Two-Dimensional Materials Revealed

by Multiscale In Situ Imaging

Speaker; Dr. Zhujun Wang (EMTE 1SEEARR
ShanghaiTech University (L/GRHEAS)

Abstract: Wafer-scale monocrystalline two-dimensional (2D) materials can theoretically be
grown by seamless coalescence of individual domains into a large single crystal. Here we
present a concise study of the coalescence behavior of crystalline 2D films using a
combination of complementary in situ methods. Direct observation of overlayer growth from
the atomic to the millimeter scale and under model- and industrially relevant growth
conditions reveals the influence of the film—substrate interaction on the crystallinity of the
2D film. In the case of weakly interacting substrates, the coalescence behavior is dictated by
the inherent growth kinetics of the 2D film. It is shown that the merging of coaligned
domains leads to a distinct modification of the growth dynamics through the formation of
fast-growing high-energy edges. The latter can be traced down to a reduced kink-creation
energy at the interface between well-aligned domains. In the case of strongly interacting
substrates, the lattice mismatch between film and substrate induces a pronounced moiré
corrugation that determines the growth and coalescence behavior. It furthermore imposes
additional criteria for seamless coalescence and determines the structure of grain boundaries.
The experimental findings, obtained here for the case of graphene, are confirmed by
theory-based growth simulations and can be generalized to other 2D materials that show 3-
or 6-fold symmetry. Based on the gained understanding of the relation between film—
substrate interaction, shape evolution, and coalescence behavior, conditions for seamless
coalescence and, thus, for the optimization of large-scale production of monocrystalline 2D

materials are established.

Keywords: multiscale in sifu imaging, seamless coalescence 2D materials, complementary

in situ methods, chemical vapor deposition, pressure gap
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Fig. 1 Real-time in situ SEM shows coalescence behaviors of 2D material during CVD growth

Dr. Zhu-Jun Wang obtained his PhD in experimental physics at Fritz-Haber-Institute of
MPG in 2015. After a senior scientist fellowship at ETH, since October 2020, Zhu-Jun is a
group leader at, School of Physical Science and Technology, ShanghaiTech University. Dr.
Zhu-Jun Wang is an expert on both electron microscopy and heterogeneous catalysis. He has
successfully constructed the surface sensitive near-ambient-pressure ex scanning electron
microscopy (SEM) during his doctoral research. With this technique, the detailed
atomic-scale information obtained by in-situ transmission electron microscopy (TEM)/
scanning tunneling microscopy (STM) can be embedded within the global picture obtained
at lower magnifications by in-situ SEM and subsequently correlated with the spectroscopic
data from near ambient pressure in-situ X-ray photoelectron spectroscopy (NAP-XPS). This
multi-scale approach enables to investigate the dynamic nature of catalyst during the
ongoing work, bridges the pressure-gap, and links atomistic details to collective processes.
One typical work is the analysis of surface dynamics, from the micrometer- to the
atomic-scale, at well-controlled experimental environments to obtain a fundamental
understanding of the mechanism of graphene and two dimensional (2D) materials growth on

metal catalyst.
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Lecture 21: Molecular Reaction Dynamics at the Air-Water Interface

Speaker; Dr. Xinxing Zhang (KR {SIEHRR
Nankai University (BFHFASE)

Abstract: Air-water interface is ubiquitous in nature, including the surface of ocean that
takes up more than 70% of earth surface, the surface of cloud droplets, and the surface of
human lungs and eyes (the tear film). Consequently, the chemistries that occur at the

air-water interfaces are vital in understanding many environmental and biological processes.

Sampling the ultra-thin air-water interface without any interference from the bulk is an
obvious technical difficulty. To solve this problem, our lab utilized the unique field-induced
droplet ionization mass spectrometry (FIDI-MS) methodology, which is capable of
selectively sampling the monolayer of amphiphilic molecules that reside on the air-water
interface in an “online” manner. By studying the oxidation chemistry initiated by hydroxyl
radicals (OH), we have systematically elaborated many biologically relevant chemical

processes that are highly influenced by the biophysical status of the monolayer.

More recently, our lab developed a new phased-array acoustic levitation (tweezers)
technique, which is able to manipulate multiple particles simultaneously, and to deliver
airborne, container-less chemical reactions. This technique has been combined with
FIDI-MS to study the molecular-level mechanism of photodynamic therapy for cancer

involving lipid oxidation.

W RERE, mAAFEUEZREARR, TERRSEASRKREEN
ZEMNFNRAED FRNNNDZE, 25 ALEERTE SC1igX 72
B, AR —EETFEICX 53 K. BEEMIITIELSR, NiEE
FE T EFTALTY, ERRAEREF S RLEFAFE
BINBARRIEN 29 7, HPEHE Angew. Chem. 775, JACS 2
x %8, Nat. Commun. 1 %5, J. Phys. Chem. Lett. 2 g, 3K5 7 HE

$LOETEESUSFRE (FELER 5 8), ZTEREYS
ASMS FHEIZ 3R (Emerging Investigator) RS (AFEEEKLE 11
B, 2015 FERHSRULSKE—FEARIREGE), URTEVESSRESUER

£IFIEAT 2021 FEREEER (LER—IRLA),
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Venue (£¥iiiit)

€ Hangzhou Narada Resort & Spa Liangzhu (fnRiEE&GNE)

€ Address: Liangzhu Cultural Village, Holiday Road, Yuhang District, Hangzhou City,
Zhejiang Province (HnIBHNMRMEKEREREXIITA)

€ Tel: 0571-56195202
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Transportation (3ZEEFEREI)

1. If you arrive at Hangzhou Xiaoshan International Airport by plane, you can
directly take a taxi from the airport to the hotel. (The distance is about 58

kilometers, and the taxi fare is about 170 yuan).

2. Ifyou arrive at Hangzhou East Railway Station by high-speed train:

2.1 You can directly take a taxi from Hangzhou East Railway Station to the hotel

(the distance is about 26 kilometers, the taxi fare is about 80 yuan).

2.2 You can take Metro Line 1 to Fengqi Road, transfer to Line 2 to reach Dufu
Village, and then take a taxi to the hotel (taxi fee is about 13 RMB).

. NSRIESR WHBEMM R ILERE, SRS BEMTUAZEE.
(EEESZY 58 B, HFE%F#ELY 170 TARM).

2. INFRIETREIEY R AU RS

2.1 EEEALSRHBEMUNRIEEEE
(EEEELY 26 N, HFE%F#LY 80 TTARM).

2.2 IEEILISRIbER 1 SERIRUEH, 3k 2 SEEAEN, ARRHEERESE
(HFEEZERZ 13 ARM).
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Accommodation ({{FIETF)

€ Hangzhou Narada Resort & Spa Liangzhu

Room type Standard King Room/Standard Twin Room

Price per night RMB 650

Booking process:

Step 1: Call the hotel sales manager 13656653446

Step 2: Report the name of the meeting and enjoy the special price of the meeting

Step 3: The hotel will charge a part of the room rate as a deposit (cannot be cancelled
after booking)

Step 4: Booking is successful!

€ SSAW Boutique Hotel (It is 3.4km away from Liangzhu Junlan Resort, 8

minutes by taxi.)

Room type King Room/Twin Room

Price per night RMB 375

Booking process:

Step 1: Call the hotel reception +86-571-88777766

Step 2: Report the name of the meeting and enjoy the special price of the meeting

Step 3: The hotel will charge a part of the room rate as a deposit (cannot be cancelled
after booking)

Step 4: Booking is successful!

€ Manju Prestige Hotel - Archaeological Ruins of Liangzhu City Hangzhou (It

is 9km away from Liangzhu Junlan Resort, 20 minutes by taxi.)

Room type Manju King Room/Manju Twin Room

Price per night RMB 358

Booking process:

Step 1: Call the hotel reception +86-571-88669777

Step 2: Report the name of the meeting and enjoy the special price of the meeting
Step 3: The hotel will charge a part of the room rate as a deposit (cannot be cancelled
after booking)

Step 4: Booking is successful!
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General Information (GEEIRHE)

Registration
Service Time: 13:00 — 20:00, 25" Oct.
08:00 — 20:00, 26™ Oct.
08:00 — 17:00, 27™ Oct.
Venue: Lobby, Hangzhou Narada Resort & Spa Liangzhu

Contact Information
Ms. Qiangian CUI  ( +86 13738064493 )

Emergency Phone Numbers
119: Fire, Rescue

120: Hospital Services

110: Police

Weather Information
It is autumn during October in Hangzhou, a pleasant season to visit the city. The
temperature is typically between 13°C to 21°C. It seems unlikely to rain, but just

in case please take your umbrella with you.

=SE5RSE

IBSSESE: 10 8258 13:00 — 20:00
10 B 26 B 08:00 —20:00
10 B 27 H 08:00—-17:00

HE: MNREERREAE

SFHRA

EEfSS (+86 13738064493 )

KRR EBIE

119 XKZERE

120 ZR2ETKKAEEF

110 RERERBIE

XEER

SWAERESTB, MNMKESREK. SERE. TUrEXFESER
21 B, mEFSIEN 13 E. MNBFEESM, KIEREBSIETRE,
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