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Bo Xin and Liu Xiaoyan gave academic reports
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On February 10, 2023, the Photonic Nose and Molecular
Materials group held an academic exchange meeting in the
1668 lecture hall of Zhizhi Building, and Dr. Bo Xin and Dr.
Liu Xiaoyan gave academic reports.

Teachers and graduate students of the group participated
in the meeting, which was anchored by Prof. Liu Jing.
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Bo Xin introduced the improvement of the catalytic
activity of electrochemical oxygen evolution by high-
valence chromium-doped catalytic system with the title of
"Design and Application of Efficient Electrolyzed Water to
Hydrogen Production Catalyst", the promotion of the catalytic
performance of molybdenum-phosphorus co-doped cobalt-
based active materials prepared by one-step electrodeposition
method, and its broad prospects in actual industrial
production. Teacher Bo Xin also shared his experience in his
study and scientific research career, encouraging students
to try more in scientific research, "Don't care about whether
there are results in the early stage, do more work, and
understand when you do more".

Liu Xiaoyan introduced the use of simple phospholipid
molecules to simulate cell membranes in the research topic
entitled "Interaction between Soft Matter Nanoparticles and
Biofilms", and combined experimental results with theoretical
calculations to study the interaction between nanoparticles
and cell membranes, and its significance in drug delivery,

cancer treatment and cell encapsulation.
After the presentation, Bo Xin and Liu Xiaoyan exchanged
views with the teachers and students present.

fifzhZA News in Brief
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Fang Yu speaks at Young Scholars Forum of Catalysis and
Surface/Interface Chemistry
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On February 26, 2023, Prof. Fang
“YRRBRALE X V- :
s Yu went to Dalian to participate in the B02

Catalysis and Surface Interface Chemistry
Young Scholars Academic Exchange
Conference held at the School of Energy
Science of the University of Chinese
Academy of Sciences (Dalian), and gave
a conference report titled "Research on
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Film Fluorescence Sensing - Review and
Prospects". Prof. Peng Haonan and Prof.
He Gang attended the meeting.
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RESEARCH ARTICLE

Bi-ortho-Carborane Unit-Riveted
Perylene Monoimides:
Structure-Tuned Optical Switches
for Electron Transfer and Robust Thin
Film-Based Fluorescence Sensors

Nannan Ding", Yu-Chan Liao%, Gang Wang', Kai-Hsin Chang?, Zhaolong Wang', Ke Liu', Jiani Ma™, Pi-Tai Chou®* &

Yu Fang'*

Received: Dec. 19, 2022 | Accepted: Feb. 14,2023 | Published: Mar. 7, 2023
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As a tunable, versatile alternative
for miniaturised detector, film-based
fluorescent sensors (FFSs) are much
more significant in social security and
environmental applications. However,
design of FFSs remains a great chal-
lenge, which is largely determined by
the structural property of the sensing
fluorophore and the adlayer structure
of fluorophore-based film. Therefore,
innovative design of sensing fluorophores

possessing superior photophysical
properties, porous and packing-resistance
structures plays pivotal roles for high
performance FFSs in terms of sensitivity
and reversibility.

To this end, PDCB, a structurally
riveted perylene monoimide (PMI)
derivative incorporating large spatial
phenyl-carborane was strategically de-
signed and synthesized, which was found
to be with unexpected photophysical
properties. PDCB with a bending
configuration between PMI and phenyl-
carborane exhibits not only PMI-
like emission but also a large Stokes
shifted emission in the red and near
IR. In sharp contrast, the reference
compound PMI-CBH, which is in a
linear configuration, exhibits only PMI-
like and solvent independent emission
profile. Time-resolved fluorescence
and transient absorption studies reveal
that upon local excitation (LE) PDCB
undergoes a photoinduced electron
transfer (PET) between PMI and phenyl-
carborane via a through bond manner,
resulting in a charge-transfer (CT) state.
Further support is given by synthesis
of other two PDCB derivatives, PCB
and PDCBP, where the former truncates
a carborane moiety and latter adds an
ortho-phenyl ring from the parent PDCB.
As a result, PET was also observed for
PCB and PDCBP, the rate of which is
in the order of PCB (48 ps') > PDCB
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(163 ps™) > PDCBP (815 ps™) in toluene,
being decreased as increasing the steric
hindrance, inferring the perquisite of
structure reorganization prior to the
through bond PET reaction. Both LE and
CT emissions exhibit identical population
decay rate for PDCB and its derivatives,
manifesting the thermal equilibrium
between LE and CT states.

Taking the bending structure,
advantage of profound porosity ("38%)
and sensitive microenvironment effects,
we fabricated a PDCB-based film and
proved it to be an excellent acetone-
selective sensor, having a fast response
time of less than 1 s, followed by a recov-
ery time of < 10 s and a detection limit
of < 2.2 ppt in the ambient atmosphere
at room temperature. No observable
degradation of the sensing performance
after 100 on-off cycles, attaining a
practical and high-performance acetone
film sensor.

This work is the first to report
that non-linear PMI-phenyl-carborane
derivatives form a charge transfer state
through structural relaxation, which is
different from the previous regulation
of intramolecular electron transfer rate
by changing the electron donor/acceptor
ability. By changing the steric hindrance
of phenyl-carborane, we achieved the
fine regulation of electron transfer rate
between PMI and phenyl-carborane for
the first time.

First Authors: Doctoral candidate Ding
Nannan, Shaanxi Normal University; Master’s
candidate Yu-Chan Liao, Taiwan University
Corresponding Authors: Prof. Fang Yu and
Prof. Ma Jiani, Shaanxi Normal University;
Prof. Pi-Tai Chou, Taiwan University

Full Text Link: https://doi.org/10.31635/
ceschem.023.202202664
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Figure 2 Schematic diagram and
computational approach of structure
relaxation-induced electron transfer of
compound(s), and sensing performance of the
conceptual PDCB-based sensor.



THE HMIRNAL OF

PHYSICAL
CHEMISTRY

& 59T A S B L ST

WgEsE AL

Research Highlight

Tracking the Intramolecular Charge Transfer Process of
2,6-Substituted D-A BODIPY Derivatives

Hao Chen, Man An, Yanging Wang, Gang Wang, Somnath Mukherjes, Hongtac Bian, Jiani Ma*

. Jing Liu*, and Yu Fang

© Cite this: J. Phys. Chem. B 2023, XXX, XXX, X¥¥-  Art

WX
Publication Date: February 27, 2023 ~

hitps://doi.org/10.1021/acs jpch.3c00347
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Figure 1. Left: schematic illustration of regulating the excited state of BODIPY derivatives;

Right: normalized absorption (dot line) and fluorescence emission (solid line) spectra of 1 (a), 2

(b), and 3 (c) in hexane (black line), toluene (red line), and 1,4-dioxane (green line).
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In recent years, boron dipy-
rromethene (BODIPY) has been ex-
tensively studied due to its excellent
properties, such as large extinction
coefficient, high emission quantum
yield, relatively sharp emission peaks,
and tunable photophysical and chemical
properties. BODIPY fluorophores have
been widely used in chemosensors,
fluorescence imaging, photoelectric
devices, and photodynamic therapy.
However, the rigid skeleton of the
BODIPY derivatives prevents non-
radiative deactivation of the excited
state, leading to their straightforward
excited state relaxation. The small Stokes
shift results in strong self-absorption
and the emission in the green region (A,
< 600 nm), limiting the applications of
BODIPY derivatives.

Great efforts have been devoted to
broadening the Stokes shift of BODIPY

08 | =/ February, 2023

by introducing different substituents
at different core positions. It has been
proven that the photophysical properties
of push-pull chromophores can be
tuned through the intramolecular charge
transfer. Modifying the 2, 6 positions
with electron donors is proposed as
a striking strategy for improving the
photophysical properties of the BODIPY
derivatives. To design a fluorescent
framework with excellent properties, it is
crucial to understand the dynamics of the
excited state of ICT. However, as of now,
there is no relevant study on tracking the
ICT process of 2,6-substituted BODIPY
compounds and no direct spectral
information has been reported regarding
the generation and decay of the ICT state.
Femtosecond transient absorption (Fs-
TA) is a powerful technique to elucidate
these ultrafast dynamics.

In this study, three BODIPY
derivatives with electron donating
substituents on the 2,6-positions of the
core were designed and synthesized.
Importantly, a large Stokes shift was
observed with a moderate QY for 3
in hexane through ICT process. The
CT state formation was probed by

B2 Aa 1-5 £ ETHR P A A
HOMO-LUMO #Lifl fE 4,

Figure Distribution of HOMOs and LUMOs
of compounds 1-5 at the SI-min in n-hexane.

broadband femtosecond transient
absorption spectroscopy. Unlike other
studies utilizing indirect steady state
fluorescent testing to describe the CT
state in 2,6-substituted BODIPYSs, the
present study applied direct information
regarding the CT state's generation and
evolution for the first time. Noticeably,
compounds 1-3 exhibited CT emission
even in the non-polar or less polarity
solvent. This work highlights that
decorating the 2,6-positions of the
BODIPY core with electron donating
groups is the key to adjusting its
photophysical properties, compared
to other substitution positions. This
convenient approach is expected to
facilitate the development of the efficient
photo-functional materials based on the
functionalized BODIPY.

First Author: Maste’s candidates Chen Hao
and An Nan, Shaanxi Normal University
Corresponding Author: Prof. Liu Jing and
Prof. Ma Jiani, Shaanxi Normal University
Full Text Link: https://pubs.acs.org/
doi/10.1021/acs.jpcb.3c00347
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New reticular chemistry of pillared rare-earth kgd
supermolecular building layer frameworks with
ethane-trapping property+t

Hong-Xin Li, Han Fang, Yu-Feng Zhang, Zong-Hui Zhang and Dong-Xu Xue ' *
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Figure 1. Schematic representation of the assembly and C2H4/C2H6 separation for the series of pillar-layered RE MOFs
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The industrial demand for ethylene
is increasing, efficient purification of
ethylene from ethane is of significant
importance but challenging. Pillar-
layered metal-organic frameworks
(MOFs) have aroused extensive attention
due to their application potential in gas
separation, storage and catalysis, etc.
Herein, five pillar-layered RE(rare-earth)-
MOFs based on rare kgd supermolecular
building layers (SBLs) were successfully
prepared under solvothermal conditions
by means of Tb(NO;),;x6H,0 as the
metal source, single tritopic H;NTB
(4,4',4"-nitrilotribenzoic acid) or mixed
H3NTB with a series of ditopic ligands
with distinct lengths as the bridge linkers.
Single crystal structure analyses showed
that three types of pillar-layered RE-
MOFs were isolated due to the difference
of pillars between the exclusive kgd
SBLs, i.e., trk, zma and tpk topological
networks. The N, isotherms exhibit that
the first four MOFs feature microporous
characteristics.

Furthermore, the single component
of C,H,, C,H,, C,H, and CO, sorption
isotherms show that the four materials
exhibit reverse C,Hy/C,H, separation
as well as C,H,-selective adsorption
for C,H,/CO, mixture. Among them,
Tb-NTB-1,4-NDC displays the best
separation potential as revealed by ideal
adsorption solution theory and dynamic
column breakthrough experiments.

First Author: Doctoral candidate Li Hongxin,
Shaanxi Normal University

Corresponding Author: Assoc. Prof. Xue
Dongxu, Shaanxi Normal University

Full Text Link: https://pubs.rsc.org/en/content/
articlepdf/2023/Q1/D3QI00103B
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Photorelease Reaction

Mechanism Study of a Diaryle

Dual Functions Compound

Qian-qian Tan,|| Yan Guo,|| David Lee Phillips, Tongyu Xu, and Jiani Ma*

Cite This: J. Phys. Chem. Lett. 2023, 14, 2119-2124
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Diarylethene derivatives (DAE)
have potential applications in infor-
mation storage, optical switching and
smart materials due to their thermal
stability, fatigue resistance and rapid
response. Due to its high photochromic
quantum yield, DAE-based photolabile
protecting group (PPG) have become a
research hotspot in the field of photo-
deprotection. In order to develop and
design multifunctional photochromic
organic molecular systems with excellent
properties, it is necessary to understand
the photochemical reaction process of
excited states of such molecular systems,
and analyze the detailed photochemical
reaction pathways and mechanisms.
However, the conventional steady-state
technique cannot obtain the necessary and
accurate information of the core excited
state intermediates. Incorporating organic
functional groups into photochromic
units, fascinating photo-functional
properties could be expected. Within the
specific molecular structures, both the
photochromic unit and organic functional
groups would exhibit novel molecular
activities during photochemical reaction
and synergistically affect the overall
molecular properties.

WgEsE AL

In this work, compound lo was
studied systematically by time-resolved
spectroscopy and DFT calculation.
The photophysical and photochemical
processes of 1o were studied by time-
resolved spectroscopy, and the mechanism
of photodeprotection reaction was ex-
plored. The potential energy surface of
1o photochemical reaction was calculated
and simulated by excited state theory.

In the strongly polar solvent DMSO,
the photophysical processes for the P con-
former of 1o were detected. Therefore,
fs-TA mainly observed excited states of
P conformer. In the solvent 1,4-dioxane
with low polarity, the photocyclization
and deprotection process after the AP
conformer was excited were monitored,
and the photodeprotection product was
detected by time-resolved resonance
raman spectroscopy. The potential energy
surface for photochemical reaction of
lo was calculated and simulated by the
excited state theory. The conformer in

S
v =

N
oRsY
X=0Ac/OMe S
hvl

Y=0Me/OAc P
2°% AP (FC) b°’°o

Research Highlight

which the active group is located on the
same side of the ring plane can undergo
concerted elimination reaction to remove
AcOH/MeOH. The conformer with
active group on opposite sides of the ring
plane release AcOH/MeOH by [1,5]-
H shift. In both pathways, the release
of AcOH is more competitive than that
of MeOH. Combined with quenching
experiments, it was found that there
was no formation of carbocation and
carboanion in the photorelease process
of lo. In summary, photodeprotection
reaction mechanism of compound lo in
1,4-dioxane was proposed.

First Authors: Master’s candidate Tan
Qiangian, Northwest University; Dr. Guo Yan,
Shaanxi Normal University

Corresponding Author: Prof. Ma Jiani,
Shaanxi Normal University

Full Text Link: https://doi.org/10.1021/acs.
jpclett.3¢00131
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Figure 1. Proposed Photorelease Reaction Mechanism of 1o in 1,4-dioxane
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Fang Group visit Shaanxi Branch of National Narcotics Lab
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On February 3, 2023, Ding Liping
and Liu Chenghui, vice deans of Shaanxi
Normal University’s School of Chemistry
and Chemical Engineering, and Photonic
Nose and Molecular Materials group
members Liu Jing, Peng Haonan, Liu
Taihong and Yang Xiaogang, visited the
Shaanxi Branch of the National Narcotics
Laboratory and held a discussion with
the hosts.

Yao Zhen, director of the Shaanxi
Branch, welcomed the visitors, briefed

about the branch and its work in
monitoring and early warning of the
manufacture and trafficking of fentanyl
drugs in northwest China, and hair
drug testing, sewage drug detection
and conventional drug inspection and
identification, as well as scientific
and technological research in related
technical fields, and expressed his hope to
broaden cooperation with SNNU’s School
of Chemistry and Chemical Engineering
to carry out in-depth exchanges and
cooperation in talent co-education,
joint research, resource sharing, jointly
promoting the technological progress of
both sides.

Ding Liping briefed about SNNU's
Institute of New Concept Sensor and
Molecular Materials, and the nano
photosensitive materials, film materials
and detection instruments developed by
its researchers in drug detection research,
which can be used for sensitive detection
and identification of drugs, suitable for
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front-line use for on-site rapid inspection, and said INCSMM
would carry out talent co-education, joint research and
resource sharing with the branch.

At the meeting, Prof. Peng Haonan introduced the
structure regulation and sensing application of the active
layer of fluorescent films, Prof. Liu Taihong introduced the
creation of film-based fluorescent sensors and the high-
sensitivity detection of drugs, and Prof. Liu Chenghui
introduced the application of cancer stem cell identification
and in vivo fluorescence imaging technology.
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XJTU Prof. Liu Feng invited to share his research
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On the afternoon of February 23, 2023, the Photonic Nose
and Molecular Materials group invited Prof. Liu Feng from the
Department of Physical Chemistry, School of Materials Science
and Engineering, Xi’an Jiaotong University, to give a report to
the group in the lecture hall 1668 of Zhizhi Building.

The report was chaired by Prof. Liu Jing, and all teachers,
doctoral and master’s students of the group attended the report.

Prof. Liu Feng is mainly engaged in the design/synthesis,
characterization and application of functional soft materials,
using soft materials as the main research object to carry
out interdisciplinary frontier research on the basic theory,
preparation and synthesis, physical and chemical properties,
and device properties of soft materials in the research direction
of molecular design and synthesis, molecular self-assembly,
functional materials and devices.

In the report titled Self-assembly of Liquid Crystals: A
Synergistic Effect of Molecular Orientation and Positional
Order, Liu Feng introduced that the spontaneous generation
mechanism of supramolecular chirality is the focus and
difficulty of current chiral research, and put forward a unique
insight into the scientific problem of spontaneous generation
mechanism of supramolecular chirality. Liu Feng studied the
assembly behavior of supramolecular chirality based on the
design concept of tem-perature responsiveness of alkyl chains,
and has verified the scientific nature of the mechanism through
experimental data, which has important guiding significance in
the field of supramolecular chemistry and liquid crystal.

After the presentation, Liu Feng discussed relevant issues
with the teachers and students present, and took a group photo
with the teachers.
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On February 28, 2023, Prof.
Fang Yu visited Tongzhou District,
Nantong City, and met and talked with
local officials including Sun Qingshan,
member of the CPC Party Group and
assistant director of Nantong Science
and Technology Bureau, and Shi Xiaoyi,
member of the Standing Committee of
the Tongzhou District Party Committee,
director of the Organization Department
and director of the United Front Work
Department.

Fang Yu briefed about his group's
achievements in basic and applied
research in the two directions of sensors
and soft matter, expressed appreciation
for Nantong City and Tongzhou District
for valuing talents and technological
innovation, and said that he would use
the resource advantages of his "circle
of friends" to help promote the talent
development environment in Tongzhou

EhE T EE T E N X G EZE

Fang Yu visits Tongzhou District of Nantong City
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and introduce more talents to Tongzhou

for common development.

Shi Xiaoyi welcomed Fang Yu,
thanked Shaanxi Normal University for
its support to Tongzhou District, and
said that Tongzhou has a solid industrial
foundation and a strong innovation
atmosphere, and hoped to make break
through in key technologies and create
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a talent development highland with
regional influence through school-
enterprise innovation cooperation and
joint research.

After the meeting, Fang Yu visited
Jianghai Energy Storage Technology Co.,
Ltd. and Jiangsu Tuobang Environmental
Protection Technology Co., Ltd.
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The role of basic science

——Beginning from reading an early Science article
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from the ages shall be passed on with a still
Let us champion the cause
of education, in the best sense of the word,
as having regard to its spiritual as well as
Let us go forward with
our own tasks, unflinchingly seeking for
the truth, confident that, in the eternal dis-
pensation, each successive generation of
seekers may approach nearer to the goal.

brighter flame,

its scientifie side.

Magna est veritas, et pravalebit,
ArTHUR EvaNns

Years ago, I read a speech by Henry
Augustus Rowland, president of the first
American Physical Society, entitled "A
Plea for Pure Science" at the American
Association for the Advancement of
Science (AAAS) (see Science, 1883,
1L(29):242-250). Since the content of
the article involves what is a university,
what is a master, what is science,
what is education, what a university
professor should look like, how young
scholars should grow, how society can
progress, etc., which far exceeds the
literal meaning of the speech topic, I
was touched too much after reading it,
so I took advantage of my position as
the president at that time to recommend
the Chinese translation of the article
to be published in the Shaanxi Normal
University Gazette, along with a guide of
more than 2,000 words which I wrote for
the article.

Recently, while reading literature,
I accidentally found that the journal

pp. 456-459 - DOL: 10.1126/science.44.1135.456
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war than if reliance had been placed on
the military equipment alone.
Preparedness means, not only the opti-
mum military and naval forces for repell-
ing the initial onslaughts of the enemy, but
also the power to quickly adapt one's self
to the changing conditions brought about
by war and to render available the latent
resources in the shortest period of time.

It is the organization and development

Science also published a review article
in 1916 calling on all sectors of society
to pay attention to the importance of
scientific research. The article is titled
The Importance of Scientific Research to
the Industries, Science, 1916, XLIV(1135):
456-459. Out of curiosity, I wanted to
see how scholars understood scientific
research at a time more than 30 years
after Rowland's article and more than
100 years ago from now, so I took a
little time and carefully read this article.
After reading it, I really feel that a
series of problems facing our country's
development now have actually been
encountered by Western developed
countries in their early development.
If our intellectuals, especially the
scientific and technological circles, could
rationally study the West and understand
what early Western scholars thought in
their country's modernization process, it
would be undoubtedly of great benefit to
clearing our understanding, strengthening

of these latent resources that should de-

our responsibility, and making due
contributions to China’s modernization
drive.

The author, C. Alfred Jacobson,
from the University of Nevada, is a
devout patriot. Based on the national
interests of the United States, combined
with typical cases of scientific research
at home and abroad to promote industrial
development, the author comprehensively
discusses the significance of scientific re-
search to industrial development and the
improvement of national comprehensive
strength from a global perspective.
The author emphasizes that immediate
practical research should not become the
mainstream of scientific research, nor is
it scientific research in the true sense of
the word. What industry and government
really need to pay attention to is those
basic laws and fundamental principles
governing the same, which is expected
to bring transformative technological
progress to the development of the
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country in the future, and the contribution
is in the future, and the benefit is for
future generations (Please note: not
contribution is in the contemporary, the
benefit is for the future).

The authors also point out that those
who engage in these studies are often not
understood by their contemporaries and
are often ridiculed. What is particularly
valuable is that the author realized more
than a hundred years ago that "in this
day and age no sane person would dare
to say that a certain piece of fundamental
research will be of no practical value for
a hundred years to come." In addition,
he also claims that efficiency points to
centralization and coordination. His
concept that "the ne plus ultra of today
will be scrapped tomorrow" is the spirit
of thinking of danger in peace and
constantly innovating that we advocate
today.

At the end of the article, Jacobson
borrows from a speech given by the
famous French chemist Dumas in
1870, just after the end of the French-
Prussian War, to emphasize that "the
future belongs to science" and "it is by
the exaltation of science that France
will recover her prestige." to end his
discourse on the importance of scientific
research.

After reading this article, we can

at least get the following insights: (1)
scientific research in the true sense is
those that pursue the internal laws of
the development of things; (2) scientific
research cannot be rushed to achieve
quick results, and true scholars must
stick to it and endure loneliness; (3) the
government and enterprises need to give
more support to scientific research; (4)
society needs to give more tolerance to
scientists; (5) the prosperity of a country
and the development of an industry must
be rooted in continuous innovation. Not
thinking of progress and resting on one's
laurels will only lead to decay.

The reason why today's disruptive
technologies are mostly produced in the
United States must be inseparable from
their persistence and long-term scientific
cultural construction. It is precisely
because of this insistence, the society
and the government have become more
tolerant of unconventional thinking, and
scientific geeks and business wizards
continue to emerge. After more than 70
years since the founding of the People's
Republic of China, especially more
than 40 years of reform and opening up,
China's economy and society have made
great progress, but compared with the
developed Western countries that have
been built for hundreds of years, we still
face many problems in our development.

Especially at present, China's mo-
dernization is facing unprecedented
pressure, so how do we change the
situation? It takes solidarity, unity and
joint efforts. Among them, whether
the value orientation of the intellectual
community is correct and whether the
responsibility of the scientific community
is in place will be a vitally important.

As we all know, 2022 is the In-
ternational Year of Basic Sciences for
Sustainable Development (IYBSSD
2022), approved by the United Nations
General Assembly, which aims to raise
global awareness of the importance of
basic sciences and understand their value
and contribution to the achievement of
the Sustainable Development Goals.
Due to the pandemic, the campaign was
postponed from July 2022 to the end of
June 2023. Today, when the world attaches
great importance to science, especially
basic science, as a member of a nation
that started late in scientific research
and has a long lack of understanding of
the importance of scientific research,
especially basic scientific research, and
is facing the heavy task of development,
seriously studying and understanding
this article is undoubtedly of practical
significance for us to correct our
value orientation and strengthen our
responsibility.
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