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Abstract 

The emergent two-dimensional (2D) materials are atomically thin and ultra-flexible, 

promising for a variety of miniaturized, high-performance, and flexible devices in 

applications. On one hand, the ultrahigh flexibility causes problems: the prevalent 

wrinkles in 2D materials may undermine the ideal properties and create barriers in 

fabrication, processing, and quality control of materials. On the other hand, in some cases 

the wrinkles are used for the architecting of surface texture and the modulation of physical 

and chemical properties. Therefore, a thorough understanding of the mechanism and 

stability of wrinkles is highly needed. Herein, we investigate a critical length for 

stabilizing the wrinkles in 2D materials, observed in the wrinkling and wrinkle 

elimination processes upon thermal annealing by AFM imaging, as well as by in situ TEM 

manipulations on individual wrinkles.1 Wrinkles with lengths below a critical value are 

unstable and removable by thermal annealing, while wrinkles with lengths above a critical 

value are self-stabilized by van der Waals interactions.1 Our findings empower numerous 

applications that require architecting nanoscale ordered surface wrinkles.2 
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Abstract  

Rational design of aptamers to incorporate unnatural nucleotides and special chemical 

moieties can expand their functional complexity and diversity. Spiegelmer (L-RNA 

aptamer) is a unique class of aptamer that is composed of unnatural L-RNA nucleotides, 

and so far there are limited L-RNA aptamer candidates and applications being reported. 

Moreover, the target binding properties of current L-RNA aptamers require significant 

improvement. Here, using L-Apt.4-1c as an example, we develop a simple and robust 

strategy to generate the first circular L-RNA aptamer, cycL-Apt.4-1c, quantitatively, 

demonstrate substantial enhancement in binding affinity and selectivity towards its target, 

and notably report novel applications of circular L-RNA aptamer in controlling RNA-

protein interaction, and gene activity including telomerase activity and gene expression. 

Our approach and findings will be applicable to any L-RNA aptamers and open up a new 

avenue for diverse applications. 
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Abstract 

Utilization of exogenous activators is an effective way to controllably activate 

metal-based anticancer therapeutics. Beyond light-driven activation of Pt(IV) prodrugs, 

herein, an ultrasound-responsive Pt(IV) prodrug is presented for multimodal 

imaging-guided sono-sensitized chemotherapy. The prodrug molecule consisted of 

sonosensitizer and carboplatin moieties, which can utilize ultrasound energy to excite 

the prodrug molecule and subsequently release carboplatin as well as reactive oxygen 

species for combinatorial ablation of cancer cells. As validated by in vitro experiments, 

this prodrug can effectively accumulate in cancer cells and tumor tissues. Upon 

exposure to ultrasound, the acute cancer cell-killing effect is generated. With the 

guidance of optical/photoacoustic/ultrasound tri-modal imaging and concisely 

controlled focused-ultrasound, the in vivo ultrasound-triggered antitumor therapy can be 

confirmed with minimal systemic adverse effects due to its non-invasiveness and 

stimuli-responsiveness. The overall theranostic outcomes achieved by this 

ultrasound-activable Pt(IV) prodrug may open up novel approaches towards 

sono-sensitized chemotherapy to fight against cancer.  
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Abstract 

1-nitropyrene (1-NP) is one of the most representative diesel exhaust-sourced 

component of fine particulate matter (PM2.5) and a potential carcinogen1. In 

addition, 1-NP demonstrates a significant higher cytotoxicity than its structural 

analogs and precursor2. In this study, we compare 1-NP with its structural analog 

3-nitrofluoranthene and precursor pyrene in human lung epithelial cell lines. An 

acute ROS accompanied with cell death was observed for 1-NP. Using compound-

centric redox proteomics analysis, we showed that 1-NP significantly re-modeled 

the redox proteome and specifically targeted on ROS reduction pathway. 

Superoxide dismutase 1 (SOD1) was identified as a potential target. We further 

demonstrated that 1-NP directly acted on cysteine residue Cys111 and inhibited 

SOD activity. The position of nitroxide determines its direct target and contributes 

to the unique mechanism of 1-NP. A novel mechanism for 1-NP cytotoxicity and 

ROS induction was therefore proposed3. 
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“Barcode” Cell Biosensor for Rapid, Convenient and Resource-independent 
Antimicrobial Susceptibility Testing 
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Abstract 

In recent years many rapid antimicrobial susceptibility testing (AST) methods have 

been proposed to reduce the misuse of antimicrobials in clinical settings, as to combat 

against antimicrobial resistance (AMR) and preserve the effectivity of remaining 

antimicrobials. Nonetheless, few methods are available for studying and combating 

environmental AMR, which arises from causes such as agricultural activities, industrial 

discharges, and human wastes, and requires frequent survey of large number of samples. 

Most of the novel clinical AST methods realized thus far have variety of drawbacks for 

this purpose, e.g., they are costly and require microscopic analysis and expensive 

instrumentation, rendering them unsuitable for resource-limited and large-sample 

amount conditions. A more reasonable strategy is to routinely perform tests onsite, and 

send any sample suspected to have strong drug resistance to advanced tests. Thus, a 

convenient and cost-efficient AST method that can rapidly screen a large number of 

samples at resource-limited condition is required for the study of environmental AMR. 

Herein, we developed a novel “barcode” cell biosensor based on an adaptive linear filter 

array as a fully-automatic and microscope-free method for counting very small volume 

of cells, which concentrates suspended cells into microbars through the filtration effect 

of nanochannels at the channel sides. The nanochannels are conveniently formed by the 

roof collapse effect of an elastomer. We combined this biosensor with an on-chip culture 

that takes much less time than standard methods, thereby realizing a low-cost and high-

throughput platform for portable AST, from which results can be obtained through a 

cell phone. Our “barcode” cell biosensor has shown enormous potential for the study 

of environmental AST samples due to its microscopy-free analysis, affordability, 

portability, high throughput, and user-friendliness, making it a powerful weapon in the 

fight against AMR. 
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Abstract 

Using antimicrobial susceptibility test (AST) as an example, this work demonstrates a practical method to 

fabricate microfluidic chips entirely from polypropylene (PP), and the benefits for potential commercial 

use. Primarily caused by the misuse and abuse of antibiotics, antimicrobial resistance (AMR) is a major 

threat to modern medicine. AST is a promising technique to help with the optimal use of antibiotics for 

reducing AMR. However, current phenotypic ASTs suffer from long turnaround time, while genotypic 

ASTs suffer from low reliability, and both are unaffordable for routine use. New microfluidic based AST 

methods are rapid, but still unreliable, as well as costly due to the PDMS chip material. Herein, we 

demonstrate a convenient method to fabricate whole-PP microfluidic chips with high resolution and 

fidelity1. Unlike PDMS chips, the whole-PP chips showed better reliability due to its inertness, are 

solvent-compatible and can be conveniently reused and recycled, which largely decreases the cost and is 

environmental-friendly. We specially designed 3D chambers that allow for quick cell loading without 

valving/liquid exchange; this new hydrodynamic design satisfies the shear stress requirement for on-chip 

bacteria culture, which, compared to reported designs for similar purposes, allows for simpler, more rapid, 

and high-throughput operation. Our system allows for reliable tracking of individual cells and acquisition 

of AST results within 1-3 hours, which is among the group of fastest phenotypic methods. The PP chips 

are more reliable and affordable than PDMS chips, providing a practical solution to improve current 

culture-based AST and benefiting the fight against AMR through helping doctors prescribe effective, 

narrow-spectrum antibiotics; they will also be broadly useful for other applications wherein a reliable, 

solvent resistant, anti-fouling, and affordable microfluidic chip is needed. 
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Abstract 

 

The wild-type FtsZ and FtsA proteins of gram-positive Bacillus subtilis and 

Staphylococcus aureus were successfully overexpressed and purified. The purity of 

proteins was confirmed by SDS-PAGE analysis and the experimental mass of proteins 

identified by UPLC-ESI-QTof-MS analysis is consistent with the theoretical ones. 

Moreover, the results of circular dichroism spectrometer showed that the proteins 

acquire secondary structure in solution, other than SaFtsZ which is most likely unfolded 

during protein isolation. The unfolded behavior of intact SaFtsZ was also confirmed by 

the global Hydrogen Deuterium Exchange-Mass Spectrometry (HDX-MS) analysis 

showing no significant deuteration compared with the folded SaFtsA. In addition, the 

linear sequence coverage by online pepsin digestion reproducibly achieved at least 70% 

in the peptide maps of our protein samples. Thus, it is desirable to undergo the local 

HDX-MS analysis for the peptides of FtsZ and FtsA itself, as well as the study of 

protein-protein interaction between FtsZ and FtsA. 
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Abstract 

Ligustri Lucidi Fructus (LLF, Nüzhenzi in Chinese) is the dried ripen fruit of Ligustrum 

lucidum Ait.  (Oleaceae family). It was first documented in the famous ancient Chinese 

Materia Medica, Shennong Bencaojing (Anonymous, ca. 200 BC), and has been widely 

used for treatment of rheumatic bone and osteoporotic bone pain. Previous study 

showed that LLF extract as well as the two active triterpenoids constituents of 

LLF--oleanolic acid (OA) and ursolic acid (UA) could promote the calcium absorption 

and regulate the vitamin D metabolism1. In this study, a serum metabolomics analysis 

using GC-TOF/MS and UPLC-Orbitrap/MS was conducted to acquire the metabolic 

profiles of aged female rats received different treatment, including high calcium diet, 

medium calcium diet, LLF, OA and OA/UA. Our metabolomics study revealed the 

metabolic changes induced by calcium deficiency and the interventions of LLF. The 

results provided important information to evaluate and compare the holistic therapeutic 

effect of calcium supplement and FLL in improving bone properties. 
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Abstract 

Parental exposure to fine particulate matter (PM2.5) is associated with increased risk of 
neurodevelopmental disorder in offspring. However, the impact of parental PM2.5 exposure on the 
metabolic change in parental mice has not been fully examined. This study investigated the effects of 
parental exposure to PM2.5 on the serum metabolites profile and identified potential biomarkers. 
Pregnant mice were subjected to concentrated PM2.5 or filtered air exposure with instillation during 
gestation. Their serum were analyzed by ultra performance liquid chromatography- orbitrap mass 
spectrometry (UPLC-Orbitrap/MS). Partial Least-Squares Discriminant Analysis (PLS-DA) and heatmap 
analysis were performed to discover potential biomarkers for further pathway analysis. 
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Abstract 

Red wine is one of the most popular alcoholic beverages all over the world, and 

counterfeit of red wine has been a severe problem in many countries. Authentication of 

red wine regarding their origins, vintage years, grape types etc. has thus become an 

important issue. In this study, we report a rapid, simple and high throughput approach for 

determination of red wine by combining matrix-assisted laser desorption/ionization mass 

spectrometry (MALDI-MS) and direct analysis in real time mass spectrometry (DART-

MS), two techniques that can analyze red wine samples with no or little sample 

pretreatment. A chemometrics method, orthogonal partial least squares discrimination 

analysis (OPLS-DS), was employed to generate reliable models based on the spectral 

results and screen out potential markers. The approach was successfully performed on 

535 wine samples from 8 countries with good classification correct rates. Compared to 

using only one single technique, combination of MALDI-MS and DART-MS allowed 

detection of more compounds, and higher fitting and predictive results. The satisfactory 

differentiation results of grape cultivars and vintage years verified the robustness of the 

approach, which will be further validated with more samples for authentication of other 

features, e.g., brands and manufacturing techniques. 
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Preparation and surface conjugation of lead-free perovskite nanocrystals for 
biosensing applications 

Steevanson Bayer, Stefan Nagl 
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Abstract 

Lead halide perovskite nanocrystals have been widely studied due to their favorable optical 
properties but their biological applications are limited due to the presence of toxic lead 
ions. It is promising to replace lead with other elements such as Bi, Sn, or Sb to solve the 
toxicity issue. In this work, lead-free perovskite nanocrystals were synthesized using the 
ligand-assisted re-precipitation (LARP) method. The surface of Cs3Bi2Br9 and CsPbBr3 
nanocrystals (NCs) was functionalized with either cellulose acetate (CA), glutamine, biotin, 
and chitosan. The synthesized Cs3Bi2Br9 NCs gave blue emission with a maximum at 434 
nm, and a PLQY of 4.23 %. In the case of CsPbBr3 a green emission was observed with a 
maximum at 509 nm. Bathochromic shifts were observed with the change of concentration 
of CA from 3% w/w to 15% w/w. Currently, we are working to improve the water stability 
of these lead-free perovskites to enable their use in bioanalysis. 
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Abstract 

Infectious diseases are responsible for morbidity and mortality worldwide. Infectious 

agents proliferate and mutate rapidly, making it important to monitor them, but a lack of 

scalable and convenient multiplexed diagnostic technologies makes this challenging. A 

centrifugal microfluidic chip and detection methods were developed that permit rapid 

point-of-care multiplexed diagnostics. The chips were fabricated using a novel variothermal 

desktop injection molding method. Rapid heating and cooling of the molds enabled the use 

of a compact injection molding machine, which makes injection molding accessible in 

resource limited settings and ensures that prototyped designs are scalable. 100 µm wide 

microchannels were formed into polystyrene parts with high-fidelity along with other 

features up to 1.4 mm in height. Each part was produced in under one minute and sealed 

using double-sided adhesive and an acrylic disc. The chip design incorporated a novel 

central fluidic mechanism for sample loading using passive overflow valves. The chips 

featured 15 fluidically separated reaction chambers which can handle multiple diagnostic 

reverse transcription loop-mediated isothermal amplification (RT-LAMP) assays 

simultaneously. Fluorescein isothiocyanate covalently coupled to poly 2-

hydroxymethylacrylate served as an optical pH sensor and was used to generate readouts in 

minimally buffered RT-LAMP reactions and yielded results in 30 minutes. The 

acidification associated with positive LAMP reactions is registered as a 30% decrease in 

fluorescence by the optical pH sensors deposited into reaction chambers using drop-casting. 

This technology should provide a means by which public health officials, medical 

practitioners, and even home users can monitor various infection agents, including viruses, 

bacteria, and fungi among others.  
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Lambda exonuclease based directed evolution of DNA-Encoded 
Chemical Libraries 

 
Yu-Han Gui, Clara Shania Wong, Rui Hou, and Xiao-Yu Li* 

Email: xiaoyuli@hku.hk 

ABSTRACT:  

DNA-encoded chemical libraries (DELs) represent a promising ultrahigh-throughput 

technology platform for pharmaceutical hit discovery, lead expansion in Chemical 

Biological research1. So far, most DELs were assembled and encoded with double-

stranded oligonucleotide2, 3. Nonetheless, dsDNA format has its limitation especially 

when applied in solution selection and it appears that single-stranded tags might be more 

versatile and flexible, benefit from the facile and fast annealing with chemically custom-

built complementary DNA, allowing for the construction of DNA-photo crosslinking 

conjugates4, 5, dual-pharmacophore ESAC libraries6 and Interaction-dependent PCR7. In 

this study, we present an accessible methodology for straightforward generation of high 

yield ssDNA scaffolds utilized in DEL, achieved by virtue of lambda exonuclease 

digestion without the need of new library synthesis or any other sophisticated 

manipulation. Furthermore, based on this approach, we enabled a powerful application to 

the execution of covalent affinity-based selection towards either immobilized protein or 

even live cell membrane protein. 
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Abstract 

Dihydromotuporamine C (dhMotC), a member of motuporamines, particularly exhibits 

significant inhibitory effect on cancer cell migration with little cytotoxicity. Recently, 

it has been identified by our group that the human isochorismatase domain-containing 

protein 1 (hISOC1) is the cellular target of dhMotC. However, the interaction 

mechanism of dhMotC and hISOC1 is still unclear. Here we determined the tertiary 

structure of apo-form hISOC1 (2.5 Å) and complex-form dhMotC/hISOC1 (2.0 Å) by 

X-ray crystallography. The structure reveals that hISOC1 is a homo-tetramer and the 

binding pocket for dhMotC locates at the interface of every two monomers. The 

hydrophobic interaction by the macrocyclic structure of dhMotC and the hydrophobic 

residues in the pocket mainly contributes to the ligand binding. 
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Abstract 

There are two core movements in combatting human diseases: identifying the pathology of 

human diseases formation on the molecular level and finding the potential healing agents to 

cure them. Bioactive small molecules provide a rich pool of versatile and powerful tools for 

biomedical research in both aspects. However, the chemical structures of small molecules do 

not directly reveal their modes of action. In this respect, target identification of the bioactive 

compound is an essential step to illuminate the underlying molecular mechanism and provide 

rationales for developing novel therapeutic strategies. 

Dihydromotuporamine C (dhMotC), a derivative of Motuporamines, which were isolated 

from Xestospongia exigua, shows anti-invasion and anti-angiogenesis biological activities, 

whereas its underlying molecular mechanism in the cell has not been investigated thoroughly. 

Therefore, identify the target proteins of dhMotC and study the following in-depth molecular 

mechanism is crucial and may contribute to better understanding cancer development and 

promote anti-cancer drug discovery. 

By applying the DNA-programmed photoaffinity labeling (DPAL) approach, we discovered 

and verified that protein A to be one of the cellular targets of dhMotC. However, the protein 

A is not well studied so far. We uncovered that protein A is closely related to cell invasion 

phenotypically by promoting the activations of MMP2 and plasmin. Hence, dhMotC may 

inhibit cell invasion by suppressing protein A. Moreover, we investigated protein A involved 

in-depth cellular pathways and revealed that protein A could stimulate HSP27 

phosphorylation through the p38 pathway and suppress SQSTM1 ubiquitination by inhibiting 

TRIM21. 
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Bismuth(III) compounds as inhibitors of nsp14-nsp10 complex of SARS-CoV-2  

Jingxin Chen1, Xiaohan Xu1, Shuofeng Yuan2, Jasper FW Chan2, Hongyan Li1 and Hongzhe 

Sun1,* 
1Department of Chemistry and 2Department of Microbiology, The University of Hong Kong, 

Pokfulam Road, Hong Kong, P.R. China (E-mail: cjxchen@connect.hku.hk) 

 

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has posed an 
unprecedented threat to public health globally. SARS-CoV-2 open reading frames (ORF) 1a 
and 1b encode 16 non-structural proteins (nsps) which are closely related to virus replication 
and transcription.1 Among these nsps, nsp14 functions as an exoribonuclease (ExoN) and 
S-adenosyl methionine-dependent (guanine-N7) methyl transferase (MTase), and the 
exoribonuclease activity of nsp14 was stimulated by its critical co-factor nsp10.2 Due to its 
important functions in virus replication and transcription, nsp14-nsp10 complex will be an 
attractive target for anti-SARS-CoV-2 drugs. 

Bismuth metallodrugs have a long tradition in antimicrobial medicine for the treatment 
of Helicobacter pylori infection and various gastrointestinal disorder.3 Herein, we focused 
on the dual enzymatic activity of SARS-CoV-2 nsp14-nsp10 complex and found that 
bismuth(III) compounds including ranitidine bismuth citrate, are effective inhibitors of the 
complex both on its ExoN activity and MTase activity. The activity of bismuth(III) 
compounds against SARS-CoV-2 nsp14-nsp10 complex is attributed to their ability to 
displace zinc(II) ions from the zinc-finger motifs by bismuth(III) ions. Our study 
demonstrates a highly potential of bismuth(III) compounds as anti-SARS-CoV-2 drugs. 

This work was supported by the Research Grants Council (RGC), ITF of Hong Kong 
SAR and the University of Hong Kong. 

References 

1. (a) Zhou P, Yang XL, Shi ZL et al. Nature 2020, 579, 270-273; (b) Chan JF, Yuan S, Kok 
KH, Yuen KY et al. Lancet 2020, 395, 514-523. 

2. Lin, S. et al. Nucleic Acids Res 2021, 49, 5382-5392. 
3. (a) Griffith DM, Li HY, Werrett MV, Andrews PC, Sun H, Chem Soc Rev 2021, 50, 

doi: 10.1039/d0cs00031k; (b) Li H, Sun H. Curr Opin Chem Biol 2012, 16, 74-83 

AEB-59







Auranofin targets GAPDH (Glyceraldehyde 3-phosphate dehydro-

genase) in ovarian cancer cells 

Xiaohan Xu, Haibo Wang, Hongyan Li and Hongzhe Sun* 
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mail address: xuxh@connect.hku.hk) 
 

Repurposing drugs for new therapeutic utilizations have become an extremely effective 
approach for many diseases since the discovery and development of new drugs is a drawn-
out process with expensive costs and high failure rates.1 Auranofin, an FDA-approved drug 
used for rheumatoid arthritis, is now being examined for many other therapeutic utilizations, 
especially for cancer treatment.2 However, the molecular modes of action underlying its 
anticancer properties still remain obscure. 

Herein, by utilizing on-line coupling of column-type gel electrophoresis with inductively 
coupled plasma mass spectrometry (GE-ICP-MS),3-5 four gold-binding proteins were 
identified for the first time in A2780 human ovarian cancer cells upon treatment with 
auranofin. Among the identified proteins, GAPDH (glyceraldehyde-3-phosphate 
dehydrogenase), an important enzyme involved in glycolysis pathway, was preliminarily 
validated to be a potential target of auranofin both in vitro and in cellulo. Auranofin dose-
dependently inhibited the enzymatic activity of GAPDH and suppressed glycolytic 
metabolism in A2780 cells. Furthermore, the knockdown of GAPDH effectively elevated 
the viability of A2780 cells after auranofin treatment, confirming that reducing GAPDH 
expression level confers resistance to auranofin in A2780 cells. We conclude that GAPDH 
is a target of auranofin, providing new information for further understanding its modes of 
action. 

This work was support by the Research Grants Council (RGC) of Hong Kong and the 
University of Hong Kong (Norman & Celia Yip Foundation, and fellowship to XHX). 
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*Correspondence: syuwang@connect.hku.hk 

Abstract 

SARS CoV-2 is the causative agent of the outbreak of COVID-19 pandemic. 
Development of drug therapies against COVID-19 is of paramount to contain its spread 
and save lives. We previously demonstrated a bismuth drug as a promising anti-SARS-
CoV-2 agent (1). However, the efficacy of bismuth drugs via an oral route to treat 
COVID-19 might not be sufficient owing to its low absorption. Here we report that 
chemical stability and pharmacokinetics profile of a bismuth drug, colloidal bismuth 
subcitrate (CBS) could be improved by a thiol-containing drug, N-acetylcysteine 
(NAC). NAC served to increase the peak blood concentration of bismuth and appeared 
at prolonged absorption time, resulting in a significant elevation in metal exposure. 
Importantly, combination of CBS and NAC broadly suppresses the replication of 
coronaviruses including SARS-CoV-2 via binding and functionally inactivation of 
multiple crucial cysteine protease, i.e., papain-like protease, chymotrypsin-like main 
protease and helicase. Oral co-administration of CBS and NAC reduced viral loads in 
the lung and mitigated virus-associated pneumonia in a hamster model of SARS-CoV-2 
pathogenesis. The co-administration of CBS and NAC offers a general strategy for 
combatting this and future coronavirus diseases. 

We thank the Research Grants Council (RGC) of Hong Kong and Norman & Celia Yip 

Foundation for financial support 

Figure 1. Pharmacokinetic profile of CBS and CBS+NAC (Upper left) and Viral N 
protein distribution in lung tissues section from groups of hamsters (Bottom left and 
right) 

References: Yuan, S., et al. Nature microbiology, 2020, 5(11), 1439-1448. 
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Characterization of the structure and the morphology of zein-based nanoparticles 

with gum arabic 

Xueying Huang a, Yi Wang a,* 
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* Corresponding author: yiwang2@hkbu.edu.hk 

Abstract 

Encapsulation is one of the most convenient ways to increase the solubility of 

hydrophobic compounds and enhance the protection of sensitive compounds. The 

development of natural and edible encapsulation systems is a challenge. This study 

explored the effects of different amounts of gum arabic (GA) on the structure and 

morphology of zein nanoparticles (NPs) and the protective effect of the formed NPs on 

rutin. ZG and ZWG NPs are prepared by different methods and have a series of mass 

ratios of zein to GA. The results of dynamic light scattering (DLS) and scanning electron 

microscopy (SEM) found that the average size of ZG and ZWG NPs is larger than that of 

zein NPs, and excessive GA will significantly increase the particle size of the NPs. The 

result of zeta potential changed from positive of zein NPs to negative of ZG and ZWG 

NPs, confirming the interaction between GA molecules and the surface of zein NPs. The 

results of thermogravimetric analysis (TGA) indicate that ZWG NPs are more likely to 

have a core-shell structure. Release studies have shown that rutin encapsulated in ZG and 

ZWG NPs releases less than 15% of rutin in simulated gastric juice in 2 hours, which 

proves the protective effect of ZG and ZWG NPs on rutin.1 These results can be used to 

design controlled-release drug and nutrient delivery systems. 

Reference: 

1. Hou, H.;  Zhang, D.;  Lin, J.;  Zhang, Y.;  Li, C.;  Wang, Z.;  Ren, J.;  Yao, 

M.;  Wong, K.-h.; Wang, Y., Zein-Paclitaxel Prodrug Nanoparticles for Redox-Triggered 

Drug Delivery and Enhanced Therapeutic Efficiency. J Agr Food Chem 2018, 66 (44), 

11812-11822. 
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Structure engineering of porphyrin-based hole transporting materials for stable 

and high-performance perovskite solar cells  
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Tong, Hong Kong, P. R. China 
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Abstract  

Perovskite solar cells (PSCs) are a new type of organic-inorganic thin-film solar cells 

developed from dyesensitized solar cells. Due to its high efficiency, low cost and easy 

preparation characteristics, perovskite solar cells have attracted the research interest of a 

huge number of scientific researchers and have achieved very significant achievements. 

From 2009 to the present, its light conversion efficiency has increased from 3.8% [1] 

Increased to 25.5% [2]. However, hole transport materials like Spiro-OMeTAD which 

was used mostly in perovskite solar cell often needed doping to increase its mobility, 

and this would decrease its stability, which was unfavorable for its scalable application. 

Herein, four porphyrin-based hole transport materials (HTM) were designed, 

synthesized, and used in perovskite solar cell. Compared with traditional HTM Spiro-

OMeTAD, they were more convenient to synthesize and non-doped. They got a 

comparable power conversion efficiency of 18.12%, which is just slightly lower than 

Spiro-based device (19.71%). At the same time, the device of based on these four new 

HTM could remain at least 80% of their efficiency after 31 days under ambient 

environment, while Spiro based device degraded to 54% of its original efficiency.  

 

References 
1. Kojima A, Teshima K, Shirai Y, et al. Organometal halide perovskites as visible-

light sensitizers for photovoltaic cells[J]. Journal of the American Chemical Society, 
2009, 131(17): 6050-6051. 

2. NREL Best Research Cell Efficiencies, https://www.nrel.gov/pv/assets/pdfs/best-
research-cell-efficiencies-rev210726.pdf (accessed: August 2021). 
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Specially Designed Chiral Carbazolyl-Derived Phosphine Ligands in Atroposelective 

Cross-Coupling for Axially Chiral Biaryls  

Kin Boon Gan, Rong-Lin Zhong, Ren Ching Yee and Fuk Yee Kwong* 

Fuk Yee Kwong - fykwong@cuhk.edu.hk 

 

Abstract 

The axially chiral 2-aminobinaphthalene is an important precursor to access various axially 

chiral biaryls via functional group interconversion. Among several reported methods, the 

hassle-free, versatile, and straightforward synthesis of this biaryl via enantioselective 

Suzuki-Miyaura cross-coupling remains challenging. Consequently, we have designed a 

series of useful and synthetically effortless chiral carbazolyl-derived monophosphine 

ligands, particularly Kin-Phos, to achieve the asymmetric cross-coupling reaction of a wide 

range of substrates in excellent yields and good enantioselectivities. Larger scale reactions 

are also feasible at a lower catalytic loading, showing the applicability of this reaction 

system in the pharmaceutical and chemical industry. DFT calculations revealed that the 

reductive elimination is the enantio-determining step for this reaction as the calculated 

percentage er matches with the experimental result. 

O

NPh2P

NR1

Br

R2

HH

Pd

�ú Chiral ligands synthesized in 4 steps
   using cheap starting materials.

�ú Substrates with identical bulkiness 
    of  substituents

�ú 56 examples with excellent yields 
    and er up to 93:7.

NHR1R2

R3
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Me OMe
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O

O Me
Me
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B2neop2

A rational ligand design fit for borylation of steric hindered ArCl in general
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N

O

O
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Me

Me

Me

OM-10





mailto:miaoqian@cuhk.edu.hk




mailto:miaoqian@cuhk.edu.hk


!"#$"%&'()*+,"-%*'*)./)*-$0%10%#*'*"%,")*20#$3.4%(24$#)5.6%*)$,7)($&%*)

!"#"$%&'()&*"+$&,-./&

01#+2341$3&56&7814"932:)&;81&78"$191&<$"=129"3:&56&>5$%&?5$%)&@8+3"$)&A1B&

;122"352"19)&>5$%&?5$%)&78"$+C&(4+"DE&4"+5F"+$GHI8JK1LIK8J&

&

85*"#$(")

@I#2+45D1HID+2& H+%19& B"38& B1DDML16"$1L& H+="3:& 8+=1& L2+B$& H5$9"L12+31& +331$3"5$& "$& +&

B"L1&2+$%1&56&+##D"H+3"5$9&"$HDIL"$%&45D1HID+2&91#+2+3"5$9)&#I2"6"H+3"5$)&+$L&H+3+D:9"9K!&

-$&381&#+93&L1H+L19)&52%+$"H&H814"939&8+=1&N11$&+ND1&35&9:$3819"O1&+&B"L1&2+$%1&56&H+%19&

I9"$%&L"66121$3&41385L9&"$HDIL"$%&"4"$1&52&N525$"H&+H"L&H5$L1$9+3"5$)&+DJ:$1&413+3819"9)&

+$L& 91D6M+9914ND:K& P1$12+DD:)& 9:$3819"O"$%& 38191& L19"21L& +2H8"31H3I219& 21FI"219& B1DDM

L16"$1L&#21HI29529&B"38&2"%"L&932IH3I21&+$L&21+95$+ND1&%154132"H&+332"NI319&$1H199+2:&652&

+& 3+2%13& 932IH3I21K&>121"$)&B1& 21#523& 381& 9:$3819"9& +$L& H8+2+H312"O+3"5$& 56& +& 6+4"D:& 56&

98+#1M#129"931$3& 9I#2+45D1HID+2& N5Q19& +$L& H+%19& I9"$%& 7M98+#1L& NI"DL"$%& ND5HJ"& N:&

"4"$1&+$L&N525$"H&+H"L&H5$L1$9+3"5$K&.9&45$"3521L&B"38&6DI5219H1$H1&9#1H3259H5#:)&5$1&

56&38191&H+%19&1Q8"N"39&N"$L9&7#$&B"38&+995H"+3"5$&H5$93+$39&+9&8"%8&+9&RKS!TU#&,%!K&

&

9%/%#%,(%*)

TK&V8+$%)&PKC&,+93+D12O)&,K&!"#$%&'()%&*#+%)&:;<=)&,-)&TWXSMTWSYK&

RK&Z+$%)&[K&!KC&,"+5)&*K&./0%&1#22)&:;<>)&34)&TUTRUMTUTRSK&

OM-15





















mailto:kwok-yin.wong@polyu.edu.hk








mailto:jhalpert@ust.hk


Efficient and Spectrally Stable Sky-blue Perovskite L ight-emitting Diode via Metal 

Doping.  

C-H. Angus Li, Sunil B. Shivarudraiah, Pai Geng, Michael Ng, Liang Guo, Jonathan E. 

Halpert 

Postal address: jhalpert@ust.hk 

Abstract 

Metal halide perovskites light-emitting diode (peLED) has attracted significant attention for 

its excellent photoluminescence and electroluminescence properties such as bright emission, 

high photoluminescent quantum yield (PLQY), narrow emission width and high carrier 

mobilities.1 Recent years have seen improvement of overall external quantum efficiency 

(EQE%) surged from sub-1 to over 20% in the region of green, red and infra-red (IR).2, 3 For 

practical application such as display technology, red, green and blue emitters are 

indispensable, therefore research into efficient and stable blue peLEDs are indispensable. 

Herein we report efficient and spectral stable quasi-2D based peLED via metal doping, the 

resulting device shown high EQE of 7.5% at 487 nm sky-blue and spectral stable up 9V 

without shifting EL peak. These results paved way for peLEDs become practical in display 

applications. 

(1). Li, C. H. A.;  Zhou, Z.;  Vashishtha, P.; Halpert, J. E., Chem. Mater. 2019, 31, 6003-

6032. 

(2). Kong, L.;  Zhang, X.;  Li, Y.;  Wang, H.;  Jiang, Y.;  Wang, S.;  You, M.;  Zhang, C.;  

Zhang, T.;  Kershaw, S. V.;  Zheng, W.;  Yang, Y.;  Lin, Q.;  Yuan, M.;  Rogach, A. L.; Yang, 

X., Nat. Commun. 2021, 12, 1246. 

(3). Chiba, T.;  Hayashi, Y.;  Ebe, H.;  Hoshi, K.;  Sato, J.;  Sato, S.;  Pu, Y.-J.;  Ohisa, S.; 

Kido, J., Nat. Photonics 2018, 12, 681-687. 
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Highly  Efficient Lead-free Copper(I )-based Halides 

Yanyan Li, Zhicong Zhou, Fu Kit Sheong, Zengshan Xing, Kam Sing Wong, Herman H. Y. 

Sung, Ian D. Williams, and Jonathan E. Halpert* 

Department of Chemistry, The Hong Kong University of Science and Technology, Clear 

Water Bay, Kowloon, Hong Kong, 999077, China; jhalpert@ust.hk 

 

Abstract 

Ternary metal halides, including perovskites, have become a popular field of study over the 

last decade. Many groups have attempted to replace the lead in lead-based perovskites with 

other metals while retaining similar optical and electronic properties. While there are several 

candidates for lead replacement, copper has become a favored candidate for replacing lead 

in the metal halide family because of its outstanding optoelectronic features, abundance, low 

price, and low environmental effect. A series of AmCu(I)nXm+n (A = K, Rb, and Cs; X = Cl, 

Br, and I) have been studied, the different compositions and structures enable them to exhibit 

bright emission in the spectrum region from deep-blue to yellow. Among them, Cs3Cu2X5 

(X = Cl and I) and A2CuX3 (A = K, Rb; X = Cl, Br) possess ~100% photoluminescence 

quantum yields (PLQYs) and electric driven Cs3Cu2I5-based blue and CsCu2I3-based yellow 

LEDs were also fabricated. These results indicate that copper-based chlorides may have great 

potential for future display or lighting applications. Here we present copper(I)-based metal 

halides with excellent optical properties. 
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Photo-rechargeable Lead-free Perovskite Halide Lithium -ion Batteries 

Neha Tewari, Sunil B. Shivarudraiah, and Jonathan E. Halpert*  

Department of Chemistry, Hong Kong University of Science and Technology, Clear Water 
Bay Road, Kowloon, Hong Kong SAR.  

E-mail: jhalpert@ust.hk 

 Materials that enable bifunctional operation in harvesting and storing energy are currently in 

high demand, due to their potential to efficiently use renewable solar energy.1 Multi -field 

integration of solar cell and a battery can lead to ohmic losses and higher cost.2 Here, we 

have reported a lead free all inorganic bismuth based perovskite halide as a potential 

electrode candidate for lithium ion batteries which can harvest energy under illumination 

without an external load, working as a photoelectrode. The electrode consists of cesium 

bismuth halide perovskite which also acts as a photoactive material that drives the light 

charging process by generation of electron hole pairs showing a 12 µA/cm2 rise in the value 

of current and a photo conversion efficiency of 0.43 %, the highest first cycle efficiency 

reported for lithium ion photo-batteries. Further exploration in research and design can 

provide possibilities for an efficient energy storage system. 

 
References 
(1). Yu, M.; McCulloch, W. D.; Huang, Z.; Trang, B. B.; Lu, J.; Amine, K.; Wu, Y., J. 
Mater. Chem. A 2016, 4, 2766-2782. 
(2). Li, Q.; Liu, Y.; Guo, S.; Zhou, H., Nano Today 2017, 16, 46-60. 
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Chiral Spiroborate Anions derived from Naphthoic acid 

Xiaoyan Chen, Lawrence W-Y. Wong, Aristyo Soecipto, Herman H-Y. Sung, Ian D. 

Williams 

Department of Chemistry, Hong Kong University of Science and Technology, Clear 

Water Bay, Hong Kong, China. Email: xchenbu@connect.ust.hk 

 

Abstract 

We have recently reported the isolation and enantiostability of the B-chiral 

bis(saliscylato)borate anions [BR(Sal)2] and [BS(Sal)2] (R and S subscripts indicate 

boron stereochemistry).1 Then we expand the phenyl group of salicylic acid to naphthyl 

group of 1-hydroxyl-2-naphthoic acid, 2-hydroxyl-1-naphthoic acid and 3-hydroxyl-2-

naphthoic acid. In the three systems, it indicates that the bis(2-hydroxyl-1-

naphthlato)borate anions can be isolated in one-pot synthesis involving reaction of boric 

acid and 2-hydroxyl-1-naphthoic acids with the L/D-proline. Circular dichroism (CD) 

spectroscopy shows the B-based chirality is stable in polar aprotic solvent, such as DMF.  

Enantiopure ‘conglomerate’ salts with achiral counter-cations, such as [NBu4][BR(2-

OH-1-Nap)2] and [NBu4][BS(2-OH-1-Nap)2] can be prepared by exchange, so these B-

chiral anions may have good potential in metathesis-based resolutions. 

 

 
Reference  

1. Wong, L. W-Y.; Au Yeung, A. S-F. RSC Adv., 2018, 8, 1451 
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Cocrystals of 11 Azaartemisinin with Substituted Benzoic Acids and its derivatives. 

Monalisa Roya, Keyao Lia, Madiha Nisara, Lawrence W-Y. Wonga, Herman H-Y. Sunga, and 

Ian D. Williamsa*  
aDepartment of Chemistry, Hong Kong University of Science and Technology, Clear Water 

Bay, Hong Kong, People's Republic of China  

Email address: mroy@connect.ust.hk 

 

The formation of co-crystals1, i.e., crystalline molecular complexes of two- or more neutral 

molecules, represents a potential route to achieve pharmaceutical materials with improved 

properties of interest. A preliminary batch of substituted variations of the cocrystal2-4 between 

11-azaartemisinin and substituted benzoic and a class of benzoic acid derivatives: salicylic 

and phenylacetic acids (11-Aza: BzA/SalA/PAA) using respective coformers were prepared. 

From prior literature2, a molecular pair with retained synthon is present, these form 2-fold 

screw stacks with similar geometry. (Figure 1). The X-ray structures of three new 1:1 

pharmaceutical cocrystals of 11-azaartemisinin (11-Aza) with bromo-substituted salicylic 

acids (5-BrSalA, 4-BrSalA and 3,5-Br2SalA) are reported5. Cocrystal structures for various 

substituted benzoic and PAA6 is investigated in this work, cocrystals of 11 Aza with 

substituted BzA, SalA and PAA is expected to follow trends from prior works.  Future works 

concern the use of seeding using one form to induce another cocrystal to adopt the alternative 

arrangement. 

     

                 (a)                                            (b)                  (c) 

Figure 1: Similarity between (a)hydrogen bond between amide:acid heterodimer, (b) 11Aza: 5BrSalA  and (c) 

11Aza:BzA cocrytals. 
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(a)                                              (b)                                    (c) 

Figure 2: Molecular similarities for (a)BzA (b) SalA and (c)PAA. 
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Tetrahydroisoquinoline and Indole Derivatives 
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b. State Key Laboratory of Synthetic Chemistry and CAS-HKU Joint Laboratory of    
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Hong Kong, P. R. China 

*e-mail: hoyuay@hku.hk 
 
Abstract 

Mechanically interlocked molecules (MIMs) have been used in catalysis due to the unique 

properties arising from mechanical bond. Our previous work have found that the interlocked 

catenane ligands provide kinetic stabilization to Cu(I) and offer a responsive copper 

coordination geometry, allowing the active site to be available briefly for cross 

dehydrogenative coupling (CDC).1 Herein, we have utilized copper-[2]catenane as catalyst 

in the aerobic oxidative coupling between N-Aryl tetrahydroisoquinoline and indole with a 

broad substrate scope in good yields. Notably, other than O2, H2O2 is also successfully 

employed as an oxidant, where it was rarely reported as an oxidant in this reaction. 

 
Reference 

1. Zhu, L.; Li , J.; Yang, J.; Au-Yeung, H. Y. Chem. Sci., 2020, 11, 13008 - 13014. 
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Precisely Light Switched Micromotor by Phase Command in AC E-field 
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SAR, China; E-mail: jinyao@hku.hk 

 

The pursuit of artificial micromotors with high precision manipulation of direction and 

velocity requires sophisticated unsymmetric structure and individual external field 

control.1 Here, we propose an innovative working mechanism that allows the swiftly-

translational motion of forward and backward for an illuminated (pulse light, 50% duty 

cycle) bare silicon wire by phase (0-360°)  modulation under AC E-field, along with speed 

variation at a specific frequency. Charge induced by visible light in silicon wire can 

construct natural unsymmetric engineering by the polarization of AC E-field, guiding the 

alignment performance and driving the chemical-powered migration by self-

electrophoresis. Unlike previously developed micromotors strongly dependent on energy 

consumption to accelerate self-propulsion, linearly increase/decrease motion speed 

within working frequency (1KHz-100KHz) in our system makes it subtly flexible to 

adjust the movement.2 Our work explores a new insight to replace the complex material 

design with multi-external field interplaying, further advancing the general application 

for non-decorated micromotors. 
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A Rhenium(I) Polypyridine Tetrazine Complex as Phosphorogenic Bioorthogonal 

Reagent for Release of Functional Payloads 

Eunice Chiu-Lam Mak and Kenneth Kam-Wing Lo* 

Department of Chemistry, City University of Hong Kong, Tat Chee Avenue, Kowloon, 

Hong Kong, P. R. China; Email: bhkenlo@cityu.edu.hk 

 

There has been growing interest in developing bioorthogonal cleavage reactions for 

targeted delivery of functional payloads, such as fluorophores and drugs, in living systems. 

The bioorthogonal chemistry of tetrazines and isonitriles has gained attention due to the 

structural compactness of the isonitrile group that minimizes perturbation to biological 

environments.1 Based on our interest in photofunctional transition metal complexes as 

bioimaging reagents and photosensitizers for photodynamic therapy, a rhenium(I) 

polypyridine complex functionalized with a tetrazylmethyl group (1) was designed as a 

novel bioorthogonal turn-on reagent for triggering and monitoring the release of payloads. 

Upon reaction with an isonitrile derivative, the complex displayed substantial emission 

enhancement and lifetime extension. The reaction was monitored by HPLC analysis and 

showed near-quantitative release of the tetrazylmethyl-free complex. The high 

photoinduced singlet oxygen generation efficiency of the complex demonstrated its 

potential as a phototherapeutic reagent. 
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Heterophase fcc-2H-fcc Au@Pd Nanorods for Highly Efficient Electrocatalytic    

Alcohol Oxidation 

Xichen Zhou,1† Yangbo Ma,1† Yiyao Ge,1† Zhanxi Fan,1,2,3 Hua Zhang1,2,3* 
z1Department of Chemistry, City University of Hong Kong, Hong Kong, China. 

2Hong Kong Branch of National Precious Metals Material Engineering Research Center 

(NPMM), City University of Hong Kong, Hong Kong, China. 
3Shenzhen Research Institute, City University of Hong Kong, Shenzhen, 518057, China. 

Email address: hua.zhang@cityu.edu.hk 

Phase engineering of nanomaterials (PEN), which focuses on the delicate regulation of 

atomic arrangements, has emerged as an effective strategy to synthesize novel 

nanostructures with fascinating physicochemical properties and enhanced performances 

in various important applications.1-3 Herein, we report a wet-chemical synthesis of 

Au@Pd core-shell nanorods (NRs) with well-defined fcc-2H-fcc heterophase (fcc: face-

centered cubic; 2H: hexagonal close-packed with an atomic arrangement of “AB”), 

distinct phase boundary, and expanded Pd shell via seed-mediated epitaxial growth. The 

obtained heterophase fcc-2H-fcc Au@Pd NRs exhibit superior electrocatalytic ethanol 

oxidation performance. Experimental results and density functional theory calculations 

indicate that the enhanced performance of the Au@Pd NRs can be ascribed to the fcc-

2H-fcc heterophase core-shell structure with unconventional 2H phase, 2H/fcc phase 

boundary, and the lattice expansion of the Pd shell. Such delicate phase engineering of 

nanomaterials paves a novel avenue for developing high-performance electrocatalysts 

and constructing model nanomaterials for mechanism study.  

References 

1. Chen, Y.; Zhang, H., et al. Nat. Rev. Chem., 2020, 4, 243-256.  

2. Fan, Z.; Zhang, H., et al. Nat. Commun., 2020, 11, 3293. 

3. Ge, Y.; Zhang, H., et al. J. Am. Chem. Soc., 2020, 142, 18971-18980. 

PI - 15





Room Temperature Aerobic Peroxidation of Organic Substrates 

Catalyzed by Cobalt(III) Alkylperoxo Complexes 
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Abstract 

Room temperature aerobic oxidation of hydrocarbons is highly desirable and remains a 

great challenge.1-3 Here we report a series of highly electrophilic cobalt(III) alkylperoxo 

complexes, CoIII(qpy)OOR supported by a planar tetradentate quaterpyridine ligand that 

�F�D�Q�� �G�L�U�H�F�W�O�\�� �D�E�V�W�U�D�F�W�� �+�� �D�W�R�P�V�� �I�U�R�P�� �K�\�G�U�R�F�D�U�E�R�Q�V�� ���5�•�+���� �D�W�� �D�P�E�L�H�Q�W�� �F�Rnditions 

(CoIII���T�S�\���2�2�5�� ���� �5�•�+ �:�� �&�RII���T�S�\���� ���� �5�•�‡�� ���� �5�2�2�+������ �7�K�H�� �U�H�V�X�O�W�L�Q�J�� �D�O�N�\�O�� �U�D�G�L�F�D�O�� ���5�•�‡����

reacts rapidly with O2 �W�R���I�R�U�P���D�O�N�\�O�S�H�U�R�[�\���U�D�G�L�F�D�O�����5�•�2�2�‡�������Z�K�L�F�K���L�V efficiently scavenged 

by CoII(qpy) to give CoIII���T�S�\���2�2�5�•�����&�RII���T�S�\���������5�•�2�2�‡���:���&�RIII(qpy���2�2�5�•�������7�K�L�V���X�Q�L�T�X�H��

reactivity enables CoIII(qpy)OOR to function as efficient catalysts for aerobic 

�S�H�U�R�[�L�G�D�W�L�R�Q�� �R�I�� �K�\�G�U�R�F�D�U�E�R�Q�V�� ���5�•�+�� ���� �22 �:�� �5�•�2�2�+���� �X�Q�G�H�U�� ���� �D�W�P�� �D�L�U�� �D�Q�G�� �D�W�� �U�R�R�P��

temperature. 

 

Reference 

1. Shilov, A. E.; Shul’pin, G. B. Chem. Rev. 1997, 97, ���������í���������� 

2. Que, L., Jr.; Tolman, W. B. Nature 2008, 455�����������í�������� 

3. Li, Z.; Wang, Z.; Chekshin, N.; Qian, S.; Qiao, J. X.; Cheng, P. T.; Yeung, K.-S.; Ewing, 

W. R.; Yu, J.-Q. Science 2021, 372�������������í���������� 

PI - 17



�7�H�P�S�H�U�D�W�X�U�H���'�H�S�H�Q�G�H�Q�F�H���R�I���W�K�H���/�R�F�D�O���)�L�H�O�G���(�I�I�H�F�W���L�Q���<�$�*���&�H�������1�D�Q�R�F�R�P�S�R�V�L�W�H�V 

�$�Q�M�X�Q���+�X�D�Q�J�������.�R�Q�V�W�D�Q�W�L�Q���.�����3�X�N�K�R�Y�������.�D���/�H�X�Q�J���:�R�Q�J���
�����3�H�W�H�U���$�����7�D�Q�Q�H�U�
���� 

�����'�H�S�D�U�W�P�H�Q�W���R�I���&�K�H�P�L�V�W�U�\�����+�R�Q�J���.�R�Q�J���%�D�S�W�L�V�W���8�Q�L�Y�H�U�V�L�W�\�������������:�D�W�H�U�O�R�R���5�R�D�G�����.�R�Z�O�R�R�Q�����+�R�Q�J���.�R�Q�J��

�6�$�5�����3�����5�����&�K�L�Q�D���� 

�����3�U�R�N�K�R�U�R�Y���*�H�Q�H�U�D�O���3�K�\�V�L�F�V���,�Q�V�W�L�W�X�W�H���R�I���W�K�H���5�X�V�V�L�D�Q���$�F�D�G�H�P�\���R�I���6�F�L�H�Q�F�H�V�����0�R�V�F�R�Z�������������������5�X�V�V�L�D 

�
���F�R�R�U�H�V�S�R�Q�G�L�Q�J���D�X�W�K�R�U�����.�D���/�H�X�Q�J���:�R�Q�J�����(���P�D�L�O�����N�O�Z�R�Q�J�#�K�N�E�X���H�G�X���K�N�� 

�3�H�W�H�U���$�����7�D�Q�Q�H�U�����(���P�D�L�O�����S�H�W�H�U�D�W�D�Q�Q�H�U�#�K�N�E�X���H�G�X���K�N 

�$�E�V�W�U�D�F�W 

�7�K�H�� �V�S�R�Q�W�D�Q�H�R�X�V�� �H�P�L�V�V�L�R�Q�� �U�D�W�H�� ���6�(�5���� �R�I�� �D�� �F�K�U�R�P�R�S�K�R�U�H�� �L�Q�� �D�� �Q�D�Q�R�S�D�U�W�L�F�O�H�� ���1�3���� �L�V��

�G�H�W�H�U�P�L�Q�H�G���E�\���W�K�H���P�R�G�L�I�L�F�D�W�L�R�Q���R�I���W�K�H���H�O�H�F�W�U�L�F���I�L�H�O�G���E�\���L�W�V���H�Q�Y�L�U�R�Q�P�H�Q�W�����3�U�H�Y�L�R�X�V���V�W�X�G�L�H�V��

�R�I�� �W�K�L�V�� �O�R�F�D�O�� �I�L�H�O�G�� �H�I�I�H�F�W�� �K�D�Y�H�� �G�L�V�S�H�U�V�H�G�� �1�3�V�� �L�Q�� �Q�R�Q���F�K�H�P�L�F�D�O�O�\�� �L�Q�W�H�U�D�F�W�L�Q�J�� �P�H�G�L�D�� �R�I��

�G�L�I�I�H�U�H�Q�W�� �U�H�I�U�D�F�W�L�Y�H�� �L�Q�G�H�[�� ���5�,���� �D�Q�G�� �P�H�D�V�X�U�H�G�� �W�K�H�� �H�P�L�V�V�L�R�Q�� �O�L�I�H�W�L�P�H�V���� �8�Q�I�R�U�W�X�Q�D�W�H�O�\���� �W�K�H��

�D�S�S�O�L�F�D�E�O�H���V�R�O�Y�H�Q�W�V���F�R�Y�H�U���R�Q�O�\���D���V�P�D�O�O���U�D�Q�J�H���R�I���5�,���V�R���W�K�D�W���W�K�H���W�H�V�W���R�I���D���W�K�H�R�U�H�W�L�F�D�O���P�R�G�H�O��

�L�V�� �O�L�P�L�W�H�G���� �:�H�� �K�D�Y�H�� �X�W�L�O�L�]�H�G�� �W�K�H�� �Y�D�U�L�D�W�L�R�Q�� �R�I�� �W�H�P�S�H�U�D�W�X�U�H�� �W�R�� �P�R�G�L�I�\�� �5�,�� �V�R�� �W�K�D�W�� �D�� �P�R�U�H��

�F�R�P�S�U�H�K�H�Q�V�L�Y�H���W�H�V�W���R�I���D���P�R�G�H�O���F�D�Q���E�H���D�F�K�L�H�Y�H�G�����<�W�W�U�L�X�P���D�O�X�P�L�Q�L�X�P���J�D�U�Q�H�W�����<�$�*�����1�3�V��

�G�R�S�H�G���Z�L�W�K���&�H�������L�R�Q�V���Z�H�U�H���L�P�P�H�U�V�H�G���L�Q���G�L�I�I�H�U�H�Q�W���D�O�F�R�K�R�O�V���D�Q�G���W�K�H���O�L�I�H�W�L�P�H���R�I���W�K�H���H�O�H�F�W�U�L�F��

�G�L�S�R�O�H���D�O�O�R�Z�H�G�����G�����o �����I�����W�U�D�Q�V�L�W�L�R�Q���Z�D�V���P�H�D�V�X�U�H�G���D�W���G�L�I�I�H�U�H�Q�W���W�H�P�S�H�U�D�W�X�U�H�V���L�Q���H�D�F�K���F�D�V�H����

�,�Q�� �R�U�G�H�U�� �W�R�� �F�O�D�U�L�I�\�� �D�Q�G�� �F�R�Q�I�L�U�P�� �R�X�U�� �U�H�V�X�O�W�V�� �Z�H�� �K�D�Y�H�� �H�P�S�O�R�\�H�G�� �W�Z�R�� �G�L�I�I�H�U�H�Q�W�� �G�R�S�D�Q�W��

�F�R�Q�F�H�Q�W�U�D�W�L�R�Q�V���R�I���&�H���<�����Q�H�D�U�����������D�W�������D�Q�G�������������D�W���������7�K�H���&�H�������O�L�I�H�W�L�P�H�V���Z�H�U�H���Z�H�O�O���I�L�W�W�H�G��

�W�R���D���I�R�U�P�X�O�D���U�H�O�D�W�L�Q�J���W�K�H���G�H�F�D�\���U�D�W�H���W�R���W�K�H���G�L�H�O�H�F�W�U�L�F���S�D�U�D�P�H�W�H�U�V���R�I���W�K�H���Q�D�Q�R�F�R�P�S�R�V�L�W�H���D�Q�G��

�W�K�H�� �Y�R�O�X�P�H�W�U�L�F�� �F�R�Q�W�H�Q�W���R�I�� �W�K�H�� �1�3�V�����7�Z�R�� �S�D�U�D�P�H�W�H�U�V�� �Z�H�U�H�� �G�H�U�L�Y�H�G���� �W�K�H�� �6�(�5�� �R�I�� �W�K�H�� �E�X�O�N��

�P�D�W�H�U�L�D�O�����I�R�X�Q�G���W�R���E�H���H�I�I�H�F�W�L�Y�H�O�\���F�R�Q�V�W�D�Q�W�����D�Q�G���W�K�H���Q�R�Q�U�D�G�L�D�W�L�Y�H���G�H�F�D�\���U�D�W�H�����Z�K�L�F�K���Y�D�U�L�H�G��

�D�V���W�K�H���P�X�O�W�L�S�K�R�Q�R�Q���U�H�O�D�[�D�W�L�R�Q���U�D�W�H���I�R�U���W�K�H���P�R�U�H���K�H�D�Y�L�O�\���G�R�S�H�G���P�D�W�H�U�L�D�O�V�����7�K�H���H�P�L�V�V�L�R�Q��

�I�U�R�P�� �W�K�H���<�$�*���&�H�������1�3�V�� �Z�D�V�� �D�W�W�U�L�E�X�W�H�G�� �W�R�� �&�H�������L�R�Q�V�� �Z�L�W�K�� �����F�R�R�U�G�L�Q�D�W�L�R�Q�� �W�R�� �R�[�\�J�H�Q�� �L�Q��

�D�G�G�L�W�L�R�Q���W�R���V�X�U�I�D�F�H���&�H�������L�R�Q�V���Z�L�W�K���O�R�Z�H�U���F�R�R�U�G�L�Q�D�W�L�R�Q���Q�X�P�E�H�U�����7�K�H���E�X�O�N���U�D�G�L�D�W�L�Y�H���O�L�I�H�W�L�P�H��

�Z�D�V���G�H�W�H�U�P�L�Q�H�G���D�V�������“�����Q�V�����>���@ 

�5�H�I�H�U�H�Q�F�H�� 

�>���@���+�X�D�Q�J���$�������3�X�N�K�R�Y���.�����. �������:�R�Q�J���.�����/ �������7�D�Q�Q�H�U���$�����3�����1�D�Q�R�V�F�D�O�H������������������������������������������������ 
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Abstract 

Optimization of zinc gallogermanate samples for the best spectroscopic performance has 

been achieved by zinc depletion. Three overlapping photoluminescence and persistent 

luminescence emission bands, with very strong temperature dependence, have been 

identified at 3.0, 2.6 and 2.4 eV. Their origin has been assigned to transitions from F+ (2T1 

- 2A1) and F0 (3T1, 1T1 - 1A1) centres, respectively.1 Room temperature persistent 

luminescence at 2.4 eV results from a distribution of traps2, ranging from 0.1 eV to at 

least 0.6 eV, which is attributed to the different geometry and distances of traps feeding 

F0 centres. The analysis of the persistent luminescence decay curves measured under 

different charging conditions revealed that the tunneling recombination to F+ centre 

leading to emission at 3.0 eV might occur at very low temperatures (10 K). However, it 

is only possible at low dose rates since the number of traps is much smaller than the 

number of recombination centres.3 
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Groups 13 and 14 Complexes Supported by a Sterically Bulky Guanidinate Ligand 
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Abstract 

A series of Groups 13 and 14 complexes supported by sterically bulky monoanionic 

guanidinate ligand [(2,6-iPr2C6H3N)C(NHPri)(NPri)]- (L) were prepared and structurally 

characterized. Metalation of 2,6-diisopropylaniline with n-butyllithium or potassium 

hydride in an appropriate solvent, followed by addition of N,N�¶-diisopropylcarbodiimide 

afforded lithium complex [Li 2L2(Et2O)] and potassium complex [KL] n, respectively. 

Metathesis reactions of an appropriate Groups 13 and 14 metal chloride with [Li 2L2(Et2O)] 

or [KL]n led to isolation of the corresponding guanidinate complexes.  
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Abstract 

Solar-driven photocatalytic oxygen reduction is a potentially sustainable route for the 

production of hydrogen peroxide.1 However, this approach suffers from the limited 

solubility and slow diffusion of oxygen in water. Another problem is that most 

photocatalytic oxygen reduction systems do not work well with just water. They often 

require the addition of sacrificial agents such as alcohols.1, 2. Here, we report a covalent 

organic framework (COF)-based photocatalyst that can reduce O2 to H2O2 efficiently in 

pure water under visible-light irradiation. A solar-to-chemical conversion of 0.76% is 

achieved for H2O2 generation. More importantly, the hydrophobic and mesoporous 

properties of triphenylbenzene-dimethoxyterephthaldehyde-COF allow the formation of 

a triphase interface (gas-liquid-solid) when loading this catalyst onto a porous substrate. 

The H2O2 production rate reaches 2.9 mmol gcat
-1 h-1 at the triphase interface by 

overcoming the mass-transfer limitation of O2 in water. Notably, this rate is 15 times 

higher than that in a diphase system (liquid-solid). The photoelectrochemical tests reveal 

that the increase in yield is closely related to the enhanced mass-transfer rate and the 

higher interfacial O2 concentration. Furthermore, the triphenylbenzene part is identified 

as the reactive site based on theoretical calculations. This work represents a significant 

advance in sustainable H2O2 generation in pure water. 
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