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School of Chemistry & Chemical Engineering, QUB 

A Message from the President  

Dear Fellows, Members, Graduates and Associates.  

This is my first opportunity for me to say to all our Members and Fellows how 

honoured I am to serve as President of the ICI. It will be a challenge to match the 

achievements of both my immediate predecessors who, in addition to our normal 

activities, brought the largest Chemistry conference ever run in Ireland to Dublin in 

2024. This was a huge success academically and for the ICI in particular, since it 

showed how important the work it supports is for the whole chemistry community in 

Ireland. It is a testament to the organisational skills of all concerned that the EuChemS 

conference even generated a small surplus which we will certainly be able to put to 

good use. I am hoping that we will be able to build on this momentum during my term 

as President and raise the profile of the ICI both nationally and internationally. We have 

a lot to celebrate, and it is important that the work of the ICI and all its members is 

properly recognised. I am looking forward to working with our newly elected vice-

President, Professor Anita Maguire of the University College Cork and the Officers and 

Council of the Institute in making that happen. 

In this issue alone we have reports of several recent ICI-led academic meetings. These 

included the annual ICI Awards Day, which was held at University College Dublin on 1 

May. This is a flagship event, and we had outstanding presentation from our awardees. 

Biographies of Professor Isabel Rozas of Trinity College Dublin, who received the ICI 

Eva Philbin Lecture Award and Professor Paul Murphy of the University of Galway, 

who received the ICI Boyle-Higgins Medal are included in this issue of ICN. In 

addition, the standard of applications for the ICI Dervilla Donnelly Postgraduate Award 

meant that we felt it appropriate to make awards to two postgraduate students. These 

were Keerthi Nair of ATU Sligo and Fionn McNeill of University College Dublin. 

Again, you can read about them and their work in the issue. 

As well as the Awards Day other notable ICI meetings included the Inorganic Ireland 

Symposium was held on the 23rd of May 2025, at the University of Galway. This one-

day meeting featured invited talks, oral flash presentations, and posters while Professor 

Stuart James (Queenôs University Belfast) presented the ICI David Brown Lecture. This 

was followed by the 49th ICI Annual Congress, which had the theme ñElectrochemical 

Horizonsò and was organised by Professor Mike Lyons of Trinity College Dublin and 
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held in the School of Chemistry in TCD on the 4th of June 2025. This very successful 

event showcased the diversity and quality of electrochemical research which is being 

carried out right across the Island. 

In addition to these recent meetings, we still have more events which will run in the 

near future. The IV Medicinal & Biological Chemistry Ireland Conference, which is 

organised by the ICIôs Division for Medicinal & Biological Chemistry, will be held 

Queenôs University Belfast, July 15-16, 2025. While our largest annual event, the 76th 

Irish Universities Chemistry Colloquium, will be hosted this year at Maynooth 

University on the 16th-17th June 2025 by the Department of Chemistry. 

Of course, along with Meetings and Awards the ICI has many other activities. In 

particular, the ICI Young Chemists Network continues to be very active. Notably, in 

March this year Dr. Wiktoria Brytan from the University of Limerick represented the 

ICI-YCN at the European Young Chemistsô Network 20th Delegate Assembly in 

Prague. The Delegate Assembly provides an excellent platform for young chemists 

across Europe to connect and network. 

In closing, I would like to thank on behalf of our whole community, our Editor, Pat 

Hobbs, for his dedication and commitment in producing the ICN. I know that many of 

you do appreciate hearing about the activities of the ICI in this format, but it is 

particularly appropriate to highlight Patôs contribution now, since this edition of ICN 

marks 10 years of Patôs service as Editor. 

 

With best regards, 

President, Institute of Chemistry of Ireland  

Prof Stephen bell FICI, FRSC 

5/6/2025 
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      Editorial 

 

Itôs a time of change for the ICI and Irish Chemical News.  

A big thank you to Prof Pat Guiry his wonderful contribution during his tenure as President of ICI. 

Prof Celine Marmion also steps back after her extended term as Immediate Past President. 

The Institute and all of us on Council owe deep gratitude to both Prof Pat and Prof Celine for making 

the EuChemS Chemistry Congress (ECC-9) such a success last July. Their hard work and endless 

hours with the Scientific Committee formulating the Scientific Programme and getting commercial 

sponsorship and funding really paid off in terms of scientific content and made the Congress 

financially viable.  

ICI has a new President and Vice-President. Both were elected at the AGM held in UCD on 1st May 

2025.  

The elected President is Prof Stephen Bell from Queens University, Belfast, having served as Vice-

President for the past two years. Prof Anita McGuire, University College Cork, was elected Vice 

President. A big welcome to our two new officers. Inside you will find short biographies for both 

Stephen and Anita. 

An important feature in this Issue is the Awards Day hosted in UCD on May 1st. This is covered along 

with photographs of Prof Pat Guiry presenting the Gold Medal and plaques to the awardees as one of 

his last duties before ending his Presidency. The lectures given were excellent and gave great insight 

into the quality of the work of these great researchers. As usual at this event day a reception is held 

after AGM and is an opportunity to catch up, meet new people and network. 

You will notice the contents of ICN have changed. Many of the published papers in chemistry journals 

with links in the various topic sections of ICN were international authors with few featuring 

publications by researchers based on the Island of Ireland. The big change is that this Issue features 

Abstracts from researchers based on the Island of Ireland from our universities and research 

institutions. You will see that the contributions are arrange by university or institution rather than 

chemistry topic. In this Issue the focus is on the year 2024. In future Issues quarterly abstracts will 

feature, hopefully reducing its size. 

Under each university, published papers for 2024 listed on their website, are compiled and presented in 

this Issue. Some colleges list these under author name in alphabetical order such as UCD while others 

are random. Itôs a major undertaking to find the papers for most colleges as they may be listed under 

different departments, research group or individual.  

To enable a more efficient search system it would be a great help if all universities agreed to list their 

Chemistry and Medicinal Chemistry Publications in an easily accessible location on their website. 

Facilitating retrieval and allowing easier access, for publications such as ICN, which can then publicise 

and highlight the work of the individual researchers.  

 The Abstract format is as follows: the paper title, the author(s) list, journal name, number, volume, 

pages, DOI, and publication date. The DOI in dark blue takes you directly to the paper and most are 

open access. For authors two colours are used dark blue for an active link for information about the 

author(s) and light blue indicating that this link is text only, but the link is active in the actual paper in 
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most cases. Some journals only allow a text copy of the authorsô name even though the link is active in 

the paper. It is not clear why this is.  

You might note on the contents page that this Issue is the 10th Anniversary with current your Editor. 

The format had changed and evolved before, during and after the Covid pandemic when no meetings 

or conferences were happening in Ireland or abroad to report on. Papers however were being 

published, many with open access, hence the evolution to links to the open access papers. The more of 

these papers accessed, the more links followed by email from publishers and other sources and feeds 

from Chrome which then grew exponentially resulting in ICN becoming very large.  

May/June is very active period for the Institute and there are several events especially in June after the 

Awards Day. We have the ICI Annual Congress on June 4th dedicated to electrochemistry in TCD and 

followed by the 76th Irish Universities Chemistry Research Colloquium 16-17 June 2025 hosted at 

Maynooth University. These events will be fully covered in the next Issue. 

One of our ICI-YCN more active young chemists Dr Wiktoria Brytan was appointed to represent the 

young chemists in Ireland on the European Young Chemistsô Network (EYCN). Wiktoria Brytan 

received the special recognition award for her contributions to the EYCN Communications Team. A 

short report is included in this Issue. The ICI-YCN have a new Chair, Francesca Adami University of 

Limerick. Francesca will take up her role at the YCN AGM during the Colloquium at Maynooth 

University. 

There are other conferences supported by ICI along with internation specialist events of interest to 

chemists in Ireland posted in this Issue.   

It is difficult to capture all the chemistry publications from the Universities and there is not a single list 

of research publications in one place on most university websites. Until this can be addressed do send a 

notification to the Editorôs email with a link to your paper when it is published and then enjoy the extra 

credit by knowing the chemistry community here will be informed shortly afterwards. Apologies to 

anyone who published a paper, and I missed it. Any missed papers can be included in the next Issue. 

This new format is not fixed in stone and can evolve further with suitable feedback. Please send your 

feedback suggestions to the Editor email address below.   

  

Suggestions, Comments, Feedback and Responses are welcome and can be sent to the Editor 

Email address: -  

editor@instituteofchemistry.org 

 

Institute of Chemistry of Ireland (chemistryireland.org) 
 

Patrick Hobbs MSc, FICI, CChem, CSci, MRSC.  

Editor  

Irish Chemical News 

 

5th May 2025 

 

Note: Opinions expressed in this Journal are those of the authors and not necessarily 

those of the Institute. 

 

mailto:editor@instituteofchemistry.org
https://www.chemistryireland.org/
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The Institute of Chemistry of Ireland Young Chemistsô Network (ICI YCN) is the young division of 

the Institute of Chemistry of Ireland and represents the interests of all young chemists in Ireland. A 

sub-committee of the ICI Council oversees all the activities of the YCN.  The aim of the ICI YCN is to 

promote networking and collaboration opportunities for early-stage researchers by organising 

conferences and networking events for young chemists. It also aims to support young chemists by 

providing a platform to promote upcoming positions suited for young chemists. 

 

Are you a chemist in Ireland aged between 18-35 years old? Want to be part of an exciting new 

network of young chemists and be part of a growing community? Join us today by emailing 

youngchemists@instituteofchemistry.org with your name, age, and where you study or work. If your 

institution is not listed below, you could even be part of our incredible committee. 

 

Also see the International Young Chemists Network:    https://www.iycnglobal.com 

 

ICIôs Young Chemists Network Committee for 2025/2026 

 

Aaron McCormac, Chairperson of the ICI YCN, Director of the Institute of Chemistry Ireland, PhD 

student University of Galway. 

Email: a.mccormac17@universityofgalway.ie  youngchemists@instituteofchemistry.org  

Committee Members 2025/2026 

 

mailto:youngchemists@instituteofchemistry.org
mailto:a.mccormac17@universityofgalway.ie
mailto:youngchemists@instituteofchemistry.org
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     Ш  

ICI-YCN at the 20th Delegate Assembly of the European Young 

Chemistsô Network 

 

As a member state of the European Chemical Society, the Institute of Chemistry of Ireland- Young 

Chemistsô Network (ICI-YCN) elects a young delegate to represent the young chemists in Ireland on 

the European Young Chemistsô Network (EYCN).  

This year, the ICI Young Chemistsô Network was represented by Dr. Wiktoria Brytan, University of 

Limerick, at the 20th Delegate Assembly in Prague, 20-22nd March 2025. Wiktoria received 

sponsorship from the ICI and EuChemS to attend the event.   

The Delegate Assembly provides an excellent platform for young chemists across Europe to connect 

and network. Wiktoria has been working as part of the Communications Team on the EYCN for the 

last 2 years and has been supporting ICI-YCN events by communicating them through the EYCN 

networks and media.  

ШШШ 

Wiktoria Brytan receiving the special recognition award for her contributions to the EYCN 

Communications Team  

ÑőĲШĲƻĲŰƣШƽċƚШőŸƚƣĲĬШĤǃШƣőĲШ9ǍĲĦőШ9őĲůŔĦċũШÉŸĦŔĲƣǃЯШċŰĬШŔŰĦũƨĬĲĬШƽŸƖťƚőŸƓƚШũĲĬШĤǃШEũƚĲƻŔĲƖЯШ
ŉŸĦƨƚŔŰŊШŸŰШũĲċĬĲƖƚőŔƓШƚťŔũũƚШċŰĬШƣĲċůƽŸƖťЮШ 
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Marta Da Pian, Elsevier, leading a teamwork workshop (right). 

Additionally, a session led by EuChemS president Angela Agostiano and EuChemS Science 

Communication and Policy Officer Chiara Capodacqua explored the 10th Framework Programme for 

Research and Innovation. A key moment of the assembly was the introduction of candidates for the 

next EYCN Board, who shared their visions for the future of the network.  

Irish Delegate and ICI-YCN representative, Wiktoria Brytan was elected as the new Communications 

Team Lead, joining the Executive Board of the EYCN and forming the future of the network in 

Europe. Pictured below are the new Executive Board of the EYCN.  

 

Pictured from left to right: Jelena Kesic, Membership Team Lead, Jo«o Ant·nio, Executive Vice 

Chair, Wiktoria Brytan, Communications Team Lead,  Noah-Al-Shammery, Executive Chair, 

Tatiana Sviriniuc, Global Connections Team Lead, Carla Casadevall, Networks Team Lead, Monja 

Schilling, Treasurer, and Konrad Barnowski, Science Team Lead. 

The ICI is entitled to elect 2 delegates and 2 representatives on the EYCN panel. If you are interesting 

in connecting with European chemists and have your say on an international level, please contact : 

membership@eycn.eu.  

https://www.magazine.euchems.eu/the-path-to-the-10th-framework-programme-for-research-and-innovation-fp10/
https://www.magazine.euchems.eu/the-path-to-the-10th-framework-programme-for-research-and-innovation-fp10/
mailto:membership@eycn.eu
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ICI  Awards Ceremony &  Lecture Day May 1st, 2025, at UCD 

Boyle Higgins Gold Medal Lecture Award 2025 

Professor Paul Murphy, University of Galway 
 

The ICI  Annual Award for  Chemistry (Eva Philbin  Public Lecture 

Series) 

Professor Isabel Rozas (TCD) 
 

Dervilla  Donnelly Postgraduate Award 

Joint Winners: 

Keerthi Nair (ATU Sligo) 

Fionn McNeill (UCD) 

 

The event was hosted by Prof Pat Guiry  with assistance from Assoc. Prof Marcus 

Baumann and Dr  Joseph Byrne both at UCD 

Each award winner gave very a stimulating and interesting lecture on their respective 

research areas across four leading research institutions.  
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Boyle Higgins Gold Medal Award 

Starting with the Boyle Higgins Gold Medal Award Winner Prof Paul Murphy here is a 

brief summary of his career: 

 

 

Prof Paul V. Murphy being presented with the Boyle-Higgins Gold Medal by 

Prof Pat Guiry, UCD, Outgoing President of ICI 

 

 

School of Biological and Chemical Sciences, University of Galway, University 

Road, Galway 
 
 

CAREER PROFILE  (EDUCATION  AND EMPLOYMENT)  

2008-current Established Professor of Chemistry, University of Galway 

2008-13 & 14-7 Head of School of Chemistry, University of Galway 

1996-2008 Lecturer, Senior Lecturer, Associate Professor, University College Dublin (UCD) 

1994-96 Chiroscience Postdoctoral Fellow, University of York, UK 

1990, 1994 BSc, PhD, National University of Ireland (University College Galway) 

SELECTED AWARDS, DISTINCTIONS, CONTRIBUTIONS 

2001 Organizer Royal Society of Chemistry Carbohydrate Spring Meeting 

2003-27 Science Foundation Ireland Investigator Award Holder 

2005-12 Member Editorial Board of Carbohydrate Research 

2005 Astellas USA Foundation Award 

2013 Admitted as a Fellow of the Institute of Chemistry of Ireland 
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2019 University of Galway Presidentôs Award for Research Excellence (supervisor category) 

2019-21 Chair of University of Galway School of Chemistry Self-Assessment-Team: Athena SWAN 

Bronze Award granted 2021-2025. 

2024 SSPC Research Ireland Centre for Pharmaceuticals: Research Article of the Year 2023 

2024 My Green Laboratory Certification 

2025 Boyle-Higgins Gold Medal of the Institute of Chemistry of Ireland 

 

RESEARCH INTERESTS AND MENTORING  

1. Lectin ligand design, synthesis and application (glycomimetics). Currently includes development of 

ligands for galectins, siglec, macrophage galactose C-type lectin, hemagglutinin. 

2. Development of Lewis acid promoted anomerisation (b to a-anomer isomerisation) for 

stereoselective synthesis of natural glycosides and glycomimetics. Currently focused on mechanistic 

study for anomerisation involving modern electronic theory (DFT). 

3. Design and implementation of new reactions for C-N ring synthesis applied to preparation of 

pharmaceutically relevant iminosugars and to produce new iminosugars. Currently focused on study of 

stereoselective azide-alkene cycloadditions to give triazolines and their decomposition to aziridines at 

the anomeric centre, including use of flow chemistry to increase the efficacy of such reactions. 

Prof Murphy has supervised 37 PhD & 8 MSc researchers to completion and 31 postdoc researchers. 

He and his group have published over 150 peer reviewed articles and reviews. 

 

SELECTED PUBLICATIONS  

Allylic  Azide Rearrangement in Tandem with Huisgen Cycloaddition for Ring Formation. 

Stereoselective Synthesis of C-Iminosugars, L Moynihan, R Chadda, P McArdle, PV Murphy, Organic 

Letters, 2015, 17, 6226-6229. Open access link: http://hdl.handle.net/10379/5941  

Lewis Acid Induced Anomerisation of Se-Glycosides. Application to Synthesis of a-Se-GalCer. AW 

McDonagh, MF Mahon, PV Murphy, Organic Letters, 2016, 18, 552ï555. Open access link: 

https://aran.library.nuigalway.ie/handle/10379/5940  

MUC1 Glycopeptide Vaccine Modified with a GalNAc Glycocluster Targets the Macrophage 

Galactose C-Type Lectin on Dendritic Cells to Elicit an Improved Humoral Response. A Gabba, R 

Attariya, S Behren, C Pett, J C van der Horst, H Yurugi, J Yu, M Urschbach, J Sabin, G Birrane, E 

Schmitt, S J van Vliet, P Besenius, U Westerlind, PV Murphy, Journal of the American Chemical 

Society, 2023,145, 24, 13027. Open Access link: https://pubs.acs.org/doi/full/10.1021/jacs.2c12843  

 

 

 

 

 

 

 

 

http://hdl.handle.net/10379/5941
https://aran.library.nuigalway.ie/handle/10379/5940
https://pubs.acs.org/doi/full/10.1021/jacs.2c12843
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Eva Philbin  Lecture Award  

 

Isabel Rozas was born in Madrid, Spain. After a B.Sc. in (Organic) Chemistry at the Universidad 

Complutense de Madrid (1981, Spain) she carried out postgraduate research at the Institute of 

Medicinal Chemistry (CSIC, Madrid, Spain) obtaining her PhD degree from the Universidad 

Complutense de Madrid in 1987. She performed post-doctoral research in the University of 

Saskatchewan (1989-91, Canada), followed by a second post-doctoral fellowship at Queenôs 

University in Kingston (1993-94, Canada).  

 

After working for 14 years as a researcher at the mentioned Institute of Medicinal Chemistry, in 2000 

she moved to the School of Chemistry at Trinity College Dublin as a Lecturer in Medicinal Chemistry. 

In 2003, she became director of the Medicinal Chemistry course; in 2005, was elected Fellow of 

Trinity College Dublin, and in 2010, she became Professor in Chemistry.  

Her main area of research is framed within the Medicinal Chemistry field, and, thus, her group works 

in the modelling, preparation and biophysical and biological evaluation of: (i) agents targeting nucleic 

acids (DNA minor groove and Guanine-quadruplexes) as anticancer or antiprotozoal therapies; (ii)  

guanidine-based inhibitors of protein kinases; (iii)  compounds targeting adrenergic alpha2-adrenergic 
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receptors with application as antidepressants or antipsychotic agents; (iv) piperazine guanidinium 

derivatives as anti-tuberculosis agents; and recently (v) compounds targeting TMPRSS2 protease as 

potential anti Covid-19 therapies. In addition, she has an interest in the theoretical study of non-

covalent interactions such as hydrogen bonds. She has published 175 papers and collaborates with 

several groups in Ireland, Spain, the UK, France, Germany, Italy, India, Canada and USA. Between 

2019 and 2022, she was an Editor of Bioorganic and Medicinal Chemistry Letters and now is a 

member of the Advisory Board for both Bioorganic and Medicinal Chemistry and Bioorganic and 

Medicinal Chemistry Letters as well as Special Issue Editor for Results in Chemistry.  

Presently, she is the Chairperson of the Division of Medicinal and Biological Chemistry in the ICI 

(Institute of Chemistry of Ireland) and member of the Council of the European Federation for 

Medicinal Chemistry and Chemical Biology (EFMC). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://emea01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.journals.elsevier.com%2Fbioorganic-and-medicinal-chemistry-letters%2F&data=05%7C02%7C%7C65f3a8343d154ba63c1308dd92ba7d31%7C84df9e7fe9f640afb435aaaaaaaaaaaa%7C1%7C0%7C638828051859271083%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=7YQVjOLerKZLJA5goadJFxt7Ms%2FzsO%2Bu%2BOLWqYOUcps%3D&reserved=0
https://emea01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.sciencedirect.com%2Fjournal%2Fresults-in-chemistry&data=05%7C02%7C%7C65f3a8343d154ba63c1308dd92ba7d31%7C84df9e7fe9f640afb435aaaaaaaaaaaa%7C1%7C0%7C638828051859292012%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=OtxY65MDzhbizTLbQOpEloi8LZwqK5bPb5QVhoUb6Ng%3D&reserved=0
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Dervilla  Donnelly Postgraduate Award  

This year the Postgraduate Award has been renamed the Dervilla  Donnelly Postgraduate Award in 

honour of the late Prof Dervilla Donnelly UCD. Of the contenders two stood out and the judging panel had great 

difficulty  separating two of the contenders. It was agreed with the Institute that both would be deemed equal 

winners of this yearôs award.  

In order of speaking there were Dr Keerthi  Nair,  Atlantic  Technological University Sligo  

 

Keerthi supervised by Prof Suresh C. Pillai of the Nanotechnology 

and Bio-Engineering Research Group during her PhD research. 

Keerthiôs PhD research, conducted as part of the EU Horizon 2020 

PANIWATER project, focuses on the development of Fe-based 

functional nanomaterials, particularly Metal-Organic Frameworks 

(MOFs) and their derivatives, as advanced catalysts for wastewater 

treatment. Her work addresses critical water contamination 

challenges and aligns with the United Nations Sustainable 

Development Goal 6, which aims to ensure clean water and 

sanitation for all. 

 

 

 

ATU PhD Researcher Receives Prestigious Dervilla Donnelly Award 2025 

Atlantic Technological University (ATU Sligo) PhD Researcher Keerthi M. Nair (Supervised by Prof. 

Suresh C. Pillai) of the Nanotechnology and Bio-Engineering Research Group has been honoured with 

the Dervilla Donnelly Postgraduate Award 2025 .  

Keerthi worked for her PhD in cutting-edge research as part 

of the European Union's Horizon 2020 Research and 

Innovation Program, PANIWATER (Paniwater eu). This 

program emphasises the development of innovative 

solutions for water treatment, an area of utmost importance 

for environmental sustainability and human well-being. This 

recognition highlights Keerthi Nairôs exceptional research in 

the development of Fe-based functional nanomaterials, 

particularly Metal-Organic Frameworks (MOFs) and their 

derivatives, as highly effective catalysts in advanced wastewater treatment processes.     

Beyond her research, Keerthi has dedicated considerable time to mentorship and education. As a 

teaching assistant, she has guided undergraduate students, fostering critical thinking and hands-on 

learning to enhance their academic experience. In addition, Keerthi has served as an active member 

and ambassador of the Current Chemistry Investigators (CCI), a pioneering science outreach initiative 

funded by Research Ireland and led by prestigious institutions such as Trinity College Dublin, ATU 

Sligo, University College Cork, and the Tyndall Institute.  Keerthiôs passion for public engagement 

also extends to large-scale science festivals. She has played a key role in organizing and facilitating 

three major public engagement events annually, each attracting over 2,000 attendees. These events 

include the ESB Science Blast in Dublin, the Cork Carnival of Science, and the Lifetime Lab Open 

Days, where she has helped to bring chemistry to life for diverse audiences. 
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Through her combined efforts in research, mentorship, and outreach, Keerthi continues to bridge the 

gap between scientific discovery and public understanding, ensuring that both knowledge and 

opportunities are accessible to all. 

ATU President Dr Orla Flynn praised Keerthiôs achievement, stating: ñThis recognition of Keerthiôs 

work not only highlights her individual dedication and expertise but also reflects the high standards of 

research at ATU. Her work exemplifies our commitment to producing cutting-edge research with 

tangible global impact, reinforcing ATUôs role in fostering scientific innovation and sustainability. 

Congratulations, Keerthi!ò 

Keerthiôs recognition not only highlights her individual dedication and expertise but also serves as a 

testament to the high standards of research conducted at ATU. Her work exemplifies ATUôs 

commitment to producing cutting-edge research that has a tangible impact on both scientific 

communities and global environmental challenges. The recognition further underscores ATUôs role in 

fostering innovative research and cultivating talent that contributes to the broader field of science and 

sustainability.  

The second Postgraduate Awardee was Dr Fionn McNeill,  University College 

Dublin  supervised by Prof Pat Guiry.  

 

 

Fionn McNeill  PhD lecture was titled "The Enantioselective Synthesis of Oxygen-containing 

Heterocycles via Pd-catalysed Decarboxylative Asymmetric Transformations" (Guiry Research Group, 

April  2025) 

Short Biography 
"I  was born and raised in Dublin and very early on developed an interest in science which led me to pursue a 

career in chemistry. In 2016, I started my chemistry journey, enrolling in the Medicinal Chemistry and 

Chemical Biology course at University College Dublin. During this time, I interned at the Process Development 

lab at Takeda, Grange Castle and I completed my final year project with Dr. Paul Evans, studying the 

Staudinger-Ligation reaction for the synthesis of amides and enamides. Additionally, I was awarded the Frank 

Hegarty and Dervilla Donnelly medal for my undergraduate results, which I was very honoured to receive. 
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 In 2020, I went on to pursue postgraduate studies, carrying out a PhD under the supervision of Prof. Pat Guiry 

at UCD. There I worked on lead mediated arylations of oxygen containing heterocycles and their application in 

palladium catalysed decarboxylative asymmetric transformations. The time in the Guiry group allowed me to 

flourish as a methodologist where I developed an interest in reaction scale up and product crystallisation and 

learned key skills in reaction optimisation, asymmetric chemistry and product characterisation. In 2023, I had 

the very exciting opportunity to study under Prof. Masayuki Inoue in the University of Tokyo, Japan, where I 

worked on the development of synthetic pathways towards natural products.  

Last year, I was fortunate to publish my first paper on my work under a special collection for the 9th EuChemS 

Chemistry Congress in Chemistry: Chemistry A European Journal https://doi.org/10.1002/chem.202401738 

and present my work at the Convention Centre Dublin where the event was held. Earlier this year. I successfully 

defended my thesis, and I am due to start the next step in my career as a Process Development Scientist with 

APC." 

 

 

The 76th Annual General Meeting of the Institute  of Chemistry of 

Ireland 

Immediately after the Award Lectures the Annual General Meeting took place in SCIH 1.37 Lynch 

Theatre, Science hub, OôBrien Centre for Science, UCD. 

 The main topic reported here is the change of President and Vice President. Prof Pat Guiry ends his 

Presidency and Prof Celine Marmion ends her Immediate Past President and both remail as Council 

members. Vice President Prof Stephen Bell QUB was duly proposed and elected as the new President 

of ICI. Prof Anita McGuire UCC was proposed and elected as Vice President.  

Pat Guiry and Celine Marmion are due many thanks for their trojan work during a six year period in 

making the 9th EuChemS Chemistry Congress such a great success in Dublin last July 2024. 

 

 

 

 

 

 

https://doi.org/10.1002/chem.202401738


19  
 

                                                       IRISH CHEMICAL NEWS ISSUE NO. 2 MAY 2025 

 

 

Prof Stephen Bell QUB. President ICI  2025-2027 

 

 

 

Steven Bell is Professor of Physical Chemistry in the School of Chemistry and Chemical Engineering, 

Queenôs University Belfast. He earned his PhD on time-resolved spectroscopy under the supervision of 

Professor John McGarvey. After postdoctoral work in the Rutherford Appleton Laboratory (Oxford, 

U.K.) with Professor Ron Hester, he was appointed to his first independent academic position as a 

lecturer in the University of York, before eventually returning to QUB. 

His research interests centre on the development of Raman and surface-enhanced Raman spectroscopy 

for chemical analysis, but this has branched into areas as diverse as superhydrophobic materials and 

liquid-liquid interfaces. His work, which combines fundamental science with real-world applications, 

has been reported in over 200 publications. He pioneered Raman analysis of drugs of abuse, 

foodstuffs, and forensic evidence and has a long-standing interest making surface-enhanced Raman 

spectroscopy a robust quantitative technique. 

He has a strong interest in the commercialisation of research and has been a Royal Society Industry 

Fellow. He was founder/director of Avalon Instruments Ltd, which manufactured user-friendly 

benchtop Raman systems and was ultimately purchased by Perkin-Elmer Inc. 

Steven is a Fellow of the Institute of Chemistry of Ireland and the Royal Society of Chemistry. He is 

an elected Member of the Royal Irish Academy, where he sits on the Council as Vice President with 

responsibility for Research. He received the Royal Society of Chemistryôs open prize in Analytical 

Chemistry , the Theophilus Redwood Award, in 2024. 
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Prof Anita  McGuire UCC. Vice President ICI  2025-2027 

 

Anita  Maguire is currently Head of the School of Chemistry at UCC, having completed two terms as 

Vice President for Research & Innovation (2011-21). She is a Co-PI in SSPC, The Research Ireland 

Centre for Pharmaceuticals. 

Following studies at UCC (BSc Chemistry 1985, PhD 1989), and postdoctoral research in Namur, 

Belgium then at the University of Exeter, UK, Anita returned to Cork in 1991 to establish an 

independent research team focusing on synthetic organic chemistry. Her research interests include 

development of new synthetic methodology, use of continuous flow, asymmetric catalysis, and the 

design and synthesis of bioactive compounds. 60 PhD students, 9 MSc and 47 postdocs have graduated 

from her team, many of whom have progressed to careers in the pharmaceutical sector in Ireland and 

internationally.  

She was the inaugural Chair of the National Forum on Research Integrity in Ireland established in 

2015 until the end of 2024.  

International activities include Chairing the ERC Advanced Grants Evaluation panel PE5 ï Synthetic 

Chemistry & Materials, membership of the International Advisory Board, EPSRC CDT React, 

Imperial College London, and as an Adjunct Professor in the University of Bergen, 2011-16.  

She was elected as a Member of the Royal Irish Academy in 2014, Vice President of the Royal Irish 

Academy for 2019-22 and chaired the Diversity Committee of the RIA for 2019-2023.  

 

Social &  Networking after the Award Lectures and AGM  
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Prof Eoghan McGarrigle, UCD, Prof Paul Murphy, Prof Grace Morgan (facing back) UCD, Celin Marion 

 

Prof  Mary J. Meegan, Margaret Franklin, Odilla Finlayson 
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L-R John Keegan, Margaret Franklin, Odilla Finlayson 

 

L_R Dr Marco Minneci, Isabel Rozas, Emeritus Prof  Mary J. Meegan TCD 

 

L-R Celine Marmion, Emeritus Prof Michael McGlinchey UCD, Grace Morgan Stephen Bell 
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L_R Bodhayan Biswas UCD, Guru Vigknesh Anantharaj UG, Aiswarya Siby UG, Elisabetta Panichelli UCD 

 

L_R Dr Keerthi Nair, Prof John Kelly, Prof Suresh Pillai 

 

L-R Prof Stephen Bell, Prof John Kelly, Prof Celine Marmion 
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Sharali Malik, UCD &  Laura Cunningham, University of Galway 
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The 22nd European Carbohydrate Symposium 

6th-10th July 2025, Gdansk, Poland 

 The 22nd European Carbohydrate Symposium 

in Gdansk ï eurocarb22 (eurocarb2025.com) 

 

 

Abstract Submissions extended to 28 February 

Welcome to EUROCARB 2025 

It is a pleasure to invite you to 22nd EUROCARB to be held in GdaŒsk on July 6th-10th, 2025, hosted 

by the Faculty of Chemistry, University of GdaŒsk, under the auspices of the` European Carbohydrate 

Organization. 

The first EUROCARB symposium was organized in Austria in 1981. As a biennial meeting, it has 

evolved from a carbohydrate chemistry forum to a glycoscience meeting which also includes 

glycobiology and biological chemistry. Nowadays, EUROCARB is positioned as a leading 

symposium at the forefront of Glycosciences in Europe. 

The EUROCARB 2025 program will try to consolidate the interplay between chemistry and biology, 

to be attractive to both communities, and reinforce the needed interaction between glycochemistry, 

glycobiology, and applied glycosciences. The conference will be organized in several topics that cover 

all aspects of Glycosciences, aimed at showing the latest developments in the field, provide a forum 

for discussions and networking and highlight the challenges and future trends in carbohydrate-related 

scientific disciplines and applied technologies.  

EUROCARB 2025 will gather academia and industry to burst innovative technologies into application 

in a large diversity of fields, including medicine, nutrition and food sciences, material sciences, 

chemistry, biotechnology and bioeconomy. 

The symposium is also an opportunity to visit GdaŒsk, which is located on the Baltic coast of northern 

Poland. Either before or after the symposium youôll be able to enjoy the city, its architecture and 

museums. 

On behalf of the Organizing Committee, I invite you to the 22nd EUROCARB in GdaŒsk in 2025. 

Zbigniew KaczyŒski 

Chair of the Organizing Committee 

Contact: For the e-mail correspondence, please use the e-mail address: eurocarb22@ug.edu.pl 

https://www.eurocarb2025.com/
https://www.eurocarb2025.com/
https://en.wikipedia.org/wiki/Gda%C5%84sk
mailto:eurocarb22@ug.edu.pl
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Institute  of Chemistry of Ireland as a Co-Owner Benefits 

when you publish in PCCP 

 

 
   
 
 

  Physical Chemistry Chemical Physics 

  Phys. Chem. Chem. Phys.,  

  28 March 2025, Volume 27, Issue 12 

  Page 5935 to 6374 

  https://doi.org/10.1039/d4cp04689g  

 

 

Support our Institute by publishing your new research results in 

this prestigious peer reviewed journal. 

 

Scope 

PCCP (Physical Chemistry Chemical Physics) is an international journal for the publication of cutting-

edge original work in physical chemistry, chemical physics and biophysical chemistry. To be suitable 

for publication in PCCP, articles must include significant new physical insights; this is the prime 

criterion that referees, and the Editors will judge against when evaluating submissions. 

The journal has a broad scope which includes spectroscopy, dynamics, kinetics, statistical mechanics, 

thermodynamics, electrochemistry, catalysis, surface science, quantum mechanics and theoretical 

developments play an important part in the journal. Interdisciplinary research areas such as polymers 

and soft matter, materials, nanoscience, surfaces/interfaces, and biophysical chemistry are especially 

welcomed whenever they include a physico-chemical approach. 

PCCP is proud to be a Society journal and is co-owned by 19 national chemical societies. The journal 

is published by the Royal Society of Chemistry on a not-for-profit basis for the benefit of the whole 

scientific community. 

Impact factor: 4.493* 

Publishing frequency: 48 per year 

Indexed in MEDLINE and Web of Science 

 

 

 

https://doi.org/10.1039/d4cp04689g
http://pubs.rsc.org/en/journals/journalissues/cp#!partner-societies
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ICI  Annual Congress 2025 
TCD on June 4th organised by Professor Lyons (TCD) 

Large Lecture Theatre, Main  Building  School of Chemistry in 

TCD 

Topic: Electrochemical Horizons 

This event is a one-day meeting. This symposium will address important current 

topics in Electrochemical Science and will be of broad general interest. 
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Registration details  

Registration closes 2/6/25  

Registration Fees  

ICI Member   ú50  

Non-member   ú75  

Student/Post-Doc   ú25  

The student registration fee will include a voucher, which can be used to cover the cost 

of one yearôs subscription fee for membership of the ICI.  

Payment will be collected through the following link:  

https://clr.ie/138214 

 

choosing which category of registration you require and asking for credit card details. A 

range of different credit cards are acceptable.  

Posters  

Students or ECRs who wish to present a poster should send the title of the poster to 

melyons@tcd.ie by 2/6/2025.  

Dietary Requirements  

Delegates with dietary requirements are asked to note this in the dedicated section of the 

registration app.  

Updates and revisions to the program will be posted on the ICI website: 

https://www.chemistryireland.org/  

and on the School of Chemistry website TCD:  

https://chemistry.tcd.ie 

 

 

https://clr.ie/138214
https://chemistry.tcd.ie/
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This invitation to members and colleagues at the Institute of Chemistry of Ireland to the 

launch of our book ñTrinity College Dublin ï 300 years of Chemistryò, which will be 

held at 5pm June 30 in the Tercentenary Theatre of the Trinity Biosciences Institute on 

Pearse Street.   

 The launch will be followed by a wine reception where copies of the book will be 

available. 

Prof John J. Boland 

School of Chemistry 

SFI AMBER Research Centre 

Trinity College Dublin 
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International Chemistry Events 
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IV Medicinal & Biological Chemistry 

Ireland Conference 

 
Queenôs University Belfast, July 15-16, 2025 

The IV Medicinal & Biological Chemistry Ireland conference will be hosted in Queenôs 

University Belfast, UK on July 15-16, 2025.  

Organised by the Division for Medicinal & Biological Chemistry of the Institute of 

Chemistry of Ireland (ICI), this meeting will take place with support by the European 

Federation of Medicinal Chemistry and Chemical biology (EFMC). 

 

This biennial meeting will showcase a wide panel of international and national 

keynote speakers from various fields of medicinal chemistry and chemical biology, 

and early career researchers will have the opportunity to: 

 

ï showcase their  research through poster and flash oral presentations 

ï attend a careers fair  including presentations from stakeholders within  the              

pharmaceutical industry  

 

Deadline for registration and abstract submission: 1st June 2025 

 

We look forward to welcoming you to Belfast in July! 

Resister here:- 

Link  to Registration, Abstract Submission &  

Scientific Programme 

http://medicinalchemistryireland.wordpress.com/
http://medicinalchemistryireland.wordpress.com/
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 Welcome 

 The 76th edition of the Chemistry Colloquium run annually under the aegis of 

the Institute of Chemistry of Ireland will be hosted this year at Maynooth University on 

the 16th-17th June 2025 by the Department of Chemistry.  

Speakers will  include: 

¶ Dr Michelle Browne, Helmholtz-Zentrum, Berlin 

¶ Professor Steven Bell, Queenôs University, Belfast 

  

Format for  the Colloquium. We will follow the successful format of recent years.  

All final year PhD students are welcome to present their research. To achieve this, there 

will be multiple parallel sessions. For other postgraduate and postdoctoral researchers, 

there will be a poster session and combined drinks/dinner reception in the evening of 

the 16th of June. All participants will be welcome to a BBQ dinner and drinks at the 

MSU Building on campus, in the evening of 16th June. 

Oral  and Poster Presentations  

All final year postgraduate students are encouraged to submit an abstract and are 

guaranteed an oral presentation slot.   

All other students who submit an abstract for an oral presentation may be allocated a 

speaking slot if sufficient slots are available.  If there are not sufficient slots available, 

these students are guaranteed an opportunity for a poster presentation .  

All students and post docs who submit an abstract for a poster presentation are 

guaranteed that opportunity. 

 Theme Areas for  Abstract Submission 

¶ Organic Synthesis 

¶ Medicinal Chemistry 

¶ Materials 
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¶ Sustainable and Environmental Chemistry 

¶ Reaction Mechanism and Computational Chemistry 

¶ Electrochemistry 

Oral Presentations should be either 15 or 20 minutes in length (tbc) including time for 

questions. 

Poster Presentations should be printed in standard format A0 or A1 size. 

Full details on the list below are available on the Colloquium web site: 

 

https://www.maynoothuniversity.ie/chemistry/76th-chemistry-colloquium-

2025#:~:text=The%2076th%20edition%20of,Browne%2C%20Helmholtz%2DZentrum%2

C%20Berlin 

 

Location 

Plenary Speakers 

Registration and Payment Details 

Accommodation 

Abstract Submission Information 

Programme and Book of Abstracts 

Sponsors 

Sincere Gratitude To All Our Sponsors 

We are very grateful to our many Sponsors without whom the 76th Colloquium would 

not have been possible. 

 

 
 

 

https://www.maynoothuniversity.ie/chemistry/76th-chemistry-colloquium-2025#:~:text=The%2076th%20edition%20of,Browne%2C%20Helmholtz%2DZentrum%2C%20Berlin
https://www.maynoothuniversity.ie/chemistry/76th-chemistry-colloquium-2025#:~:text=The%2076th%20edition%20of,Browne%2C%20Helmholtz%2DZentrum%2C%20Berlin
https://www.maynoothuniversity.ie/chemistry/76th-chemistry-colloquium-2025#:~:text=The%2076th%20edition%20of,Browne%2C%20Helmholtz%2DZentrum%2C%20Berlin
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Universities Research & Publications in Ireland 

 

University College Dublin, School of Chemistry, Publications 

2024, Focus on Journal Articles 
*  Principal Contact 

 

Expedited access to ɓ-lactams via a telescoped three-component Staudinger 

reaction in flow 
Federica Minuto, Andrea Basso & Marcus Baumann*  

 

J Flow Chem 14, 615ï621 (2024). 

https://doi.org/10.1007/s41981-024-00333-0 or https://rdcu.be/eiCrc 

Published 23 August 2024 

Open Access 

 

Abstract 
The Staudinger reaction is widely used for the generation of ɓ-lactams via the thermal cycloaddition of 

imines with ketenes. Traditionally, it cannot be performed as a multicomponent reaction between 

aldehydes, amines and ketenes, thus limiting its versatility. Recently we reported for the first time a 

three-component Staudinger reaction in batch, exploiting a photochemical Wolff rearrangement of 

diazoketones and an in-situ generation of the imine. Here we report an expedited continuous flow 

approach that generates the crucial ketene intermediate prior to its telescoped reaction with an imine 

component at ambient temperatures. The imine is prepared by an in situ dehydration between amines 

and aldehydes in a packed bed reactor containing basic alumina as drying agent. The resulting 

telescoped flow approach features a fast dehydration reaction (tRes ca. 3 min) as well as an efficient 

Wolff rearrangement using LEDs (420 nm) to afford the desired ɓ-lactam products in less than 30 min 

which compares favourably with reaction times of several days in batch mode. Flow processing 

thereby affords a safe and streamlined entry to these important targets and allows their effective 

generation on gram scale. Moreover, this approach exploits several homogeneous and heterogeneous 

transformations under mild conditions that generate water and nitrogen gas as the only by-products. 

 

Graphical Abstract 

 
 

 

 

 

 

 

 

https://link.springer.com/article/10.1007/s41981-024-00333-0#auth-Federica-Minuto-Aff1-Aff2
https://link.springer.com/article/10.1007/s41981-024-00333-0#auth-Andrea-Basso-Aff2
https://link.springer.com/article/10.1007/s41981-024-00333-0#auth-Marcus-Baumann-Aff1
https://doi.org/10.1007/s41981-024-00333-0
https://rdcu.be/eiCrc
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Acyl-1,4-Dihydropyridines: Universal Acylation Reagents for Organic Synthesis 
Karthikeyan Manoharan1 and Bartosz Bieszczad1,2,* 
1 Centre for Synthesis and Chemical Biology, School of Chemistry, University College Dublin, 

Belfield, D04 V1W8 Dublin, Ireland 
2 School of Chemical and Pharmaceutical Sciences, Technological University Dublin, City Campus, 

Grangegorman, D07 H6K8 Dublin, Ireland 
*Author to whom correspondence should be addressed. 

Molecules 2024, 29(16), 3844 

https://doi.org/10.3390/molecules29163844 

Published: 13 August 2024 

Open Access 

(This article belongs to the Special Issue Featured Reviews in Organic Chemistry 2024) 

 

Abstract 
Acyl-1,4-dihydropyridines have recently emerged as universal acylation reagents. These easy-to-make 

and bench-stable NADH biomimetics play the dual role of single-electron reductants and sources of 

acyl radicals. This review article discusses applications of acyl-1,4-dihydropyridines in organic 

synthesis since their introduction in 2019. Acyl-1,4-dihydropyridines, activated by photochemical, 

thermal or electrochemical methods, have been successfully applied as radical sources in multiple 

diverse organic transformations such as acyl radical addition to olefins, alkynes, imines and other 

acceptors, as well as in the late-stage functionalisation of natural products and APIs. Release of acyl 

radicals and an electron can be performed under mild conditionsðin green solvents, under air and 

sunlight, and without the use of photocatalysts, photosensitizers or external oxidantsðwhich makes 

them ideal reagents for organic chemists. 

----------------------------------------------------------------------------------------------------------------------------  

Thermoresponsiveness Across the Physiologically Accessible Range: Effect of 

Surfactant, Cross-Linker, and Initiator Content on Size, Structure, and Transition 

Temperature of Poly(N-isopropylmethacrylamide) Microgels 
Danielle Winning, Jacek K. Wychowaniec*, Bing Wu, Andreas Heise, Brian J. Rodriguez Dermot F. 

Brougham*  

ACS Omega 2024, 9, 34, 36185ï36197 

https://doi.org/10.1021/acsomega.4c02115 

Published August 12, 2024 

Open Access CC-BY 4.0 https://creativecommons.org/licenses/by/4.0  

 

Abstract 
The influence of surfactant, cross-linker, and initiator on the final structure and thermoresponse of 

poly(N-isopropylmethacrylamide) (pNIPMAM) microgels was evaluated. The goals were to control 

particle size (into the nanorange) and transition temperature (across the physiologically accessible 

range). The concentration of the reactants used in the synthesis was varied, except for the monomer, 

which was kept constant. The thermoresponsive suspensions formed were characterized by dynamic 

light scattering, small-angle X-ray scattering, atomic force microscopy, and rheology. Increasing 

surfactant, sodium dodecyl sulfate content, produced smaller microgels, as expected, into the 

nanorange and with greater internal entanglement, but with no change in phase transition temperature 

(LCST), which is contrary to previous reports. Increasing cross-linker, N,N-methylenebis acrylamide, 

content had no impact on particle size but reduced particle deformability and, again contrary to 

previous reports of decreases, progressively increased the LCST from 39 to 46 ÁC. The unusual LCST 

trends were confirmed using different rheological techniques. Initiator, potassium persulfate, content 

was found to weakly influence the outcomes. An optimized content was identified that provides 

functional nanogels in the 100 nm (swollen) size range with controlled LCST, just above physiological 

temperature. The study contributes chemistry-derived design rules for thermally responsive colloidal 

particles with physiologically accessible LCST for a variety of biomedical and soft robotics 

applications. 

https://doi.org/10.3390/molecules29163844
https://www.mdpi.com/journal/molecules/special_issues/94S38WZZGF
https://doi.org/10.1021/acsomega.4c02115
https://creativecommons.org/licenses/by/4.0/
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Graphical Abstract 

 
----------------------------------------------------------------------------------------------------------------------------  

 

 

Regioselective Partial Hydrogenation and Deuteration of Tetracyclic 

(Hetero)aromatic Systems Using a Simple Heterogeneous Catalyst 
Roberta A. Kehoe, Dr. Amy Lowry, Dr. Mark E. Light, Dr. David J. Jones, Dr. Peter A. Byrne, Dr. 

Gerard P. McGlacken* (UCC, SSPC-UL,  University of, Southampton, University of Edinburgh, 

UCD), 

Chemistry A European Journal  Volume30, Issue17 March 20, 2024 e202400102 

https://doi.org/10.1002/chem.202400102 

First published: 12 January 2024 

 

Abstract 

The introduction of added ó3-dimensionalityô through late-stage functionalisation of extended 

(hetero)aromatic systems is a powerful synthetic approach. The abundance of starting materials and 

cross-coupling methodologies to access the precursors allows for highly diverse products. Subsequent 

selective partial reduction can alter the core structure in a manner of interest to medicinal chemists. 

Herein, we describe the precise, partial reduction of multicyclic heteroaromatic systems using a simple 

heterogeneous catalyst. The approach can be extended to introduce deuterium (again at late-stage). 

Excellent yields can be obtained using simple reaction conditions. 

 

Graphical Abstract 

The introduction of added ó3-dimensionalityô through late-stage functionalisation is a powerful 

synthetic approach to biologically significant moieties. Herein, a hydrogenative, regioselective 

dearomatisation of extended (hetero)aromatic systems is described, using a simple Pd catalyst at 

atmospheric hydrogen pressure. Deuteration is also demonstrated, and some initial mechanistic 

insights are revealed. 

 

 
 

 

 

 

https://chemistry-europe.onlinelibrary.wiley.com/authored-by/Kehoe/Roberta+A.
https://chemistry-europe.onlinelibrary.wiley.com/authored-by/Lowry/Amy
https://chemistry-europe.onlinelibrary.wiley.com/authored-by/Light/Mark+E.
https://chemistry-europe.onlinelibrary.wiley.com/authored-by/Jones/David+J.
https://chemistry-europe.onlinelibrary.wiley.com/authored-by/Byrne/Peter+A.
https://chemistry-europe.onlinelibrary.wiley.com/authored-by/McGlacken/Gerard+P.
https://chemistry-europe.onlinelibrary.wiley.com/authored-by/McGlacken/Gerard+P.
https://chemistry-europe.onlinelibrary.wiley.com/toc/15213765/2024/30/17
https://doi.org/10.1002/chem.202400102
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The effect of aliovalent dopants on the structural and transport properties of 

Li6La2BaTa2O12 garnet Li-ion solid electrolytesÀ 
Marco Amores,  *a   Peter J. Baker,  b   Edmund J. Cussen  c  and  Serena A. Cussen  *d   

(University, Geelong, Australia, Rutherford Appleton Laboratory, Harwell Science and Innovation Campus, 

Didcot, UK, Technological University Dublin, University College Dublin) 

+9L=Jȷ <NȷӅ ҐҎҐҒӅғӅ ҖҖҐҔәҖҖґғ 
https://doi.org/10.1039/D4MA00679H 

First published 01 Oct 2024 
 

Abstract 
Li-rich garnet solid electrolytes are promising candidates for all-solid-state batteries, allowing for 

increased energy densities, compatibility with Li-metal anodes and improved safety by replacing 

flammable organic-based liquid electrolytes. Li-stuffed garnets typically require aliovalent doping to 

stabilise the highly ionic conductive Iad cubic phase. The role of dopants and their location within the 

garnet framework can greatly affect the conduction properties of these garnets, yet their impact on the 

structure and resulting ion transport is not fully understood. Here, we evaluate the effect of aliovalent 

doping with Al3+, Ga3+ and Zn2+ in the Li6BaLa2Ta2O12 (LBLTO) garnet material. A combination of 

PXRD and XAS reveals a linear cell parameter contraction with an increase in doping and the 

preference of the 24d Li+ sites for Al3+ and Zn2+ dopants, with Ga3+ occupying both the 24d and 48g 

Li+ sites. Macroscopic ionic conductivity analyses by EIS demonstrate an enhancement of the transport 

properties where addition of small amounts of Al3+ decreases the activation energy to Li+ diffusion to 

0.35(4) eV. A detrimental effect on ionic conductivities is observed when dopants were introduced in 

Li+ pathways and upon decreasing the Li+ concentration. Insights into this behaviour are gleaned from 

microscopic diffusion studies by muon spin relaxation (ɛ+SR) spectroscopy, which reveals a low 

activation energy barrier for Li+ diffusion of 0.16(1) eV and a diffusion coefficient comparable to those 

of Li7La3Zr2O12 (LLZO) benchmark garnet materials. 
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¶ This article is part of the themed collection: Celebrating International Womenôs day 2025: 
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Investigation of sodium insertion in hard carbon with operando small angle 

neutron scatteringÀ 
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Abstract 
Sodium-ion battery technology is a promising and more sustainable alternative to its more 

conventional lithium-ion based counterpart. The most common anode material for these systems is 

a disordered form of graphite known as hard carbon. The inherent disorder in these carbons results 

in multiple possible pathways for sodium storage making the characterisation of sodiation 
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mechanisms during cycling highly challenging. Here, we report an operando small angle neutron 

scattering (SANS) investigation of sodiation in a commercial hard carbon using a custom 

electrochemical cell. We demonstrate that it is possible to discern different sodiation mechanisms 

throughout cycling and provide supporting evidence for a three-stage model in which sodium ions 

are first adsorbed onto the surface of particles, then intercalated into the graphene layers, and 

finally inserted into the nanopores during the electrochemical stage known as the plateau region. 

This study showcases the unique capabilities of operando SANS for the characterisation of 

sodiation mechanisms of carbon-based, disordered, porous materials. 
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Abstract 
Glycosylated polyene macrolides are important antifungal agents that are produced by many 

actinomycete species. Development of new polyenes may deliver improved antibiotics. 

Here, Streptomyces nodosus was genetically re-programmed to synthesise pentaene analogues of the 

heptaene amphotericin B. These pentaenes are of interest as surrogate substrates for enzymes 

catalysing unusual, late-stage biosynthetic modifications. The previous deletion of amphotericin 

polyketide synthase modules 5 and 6 generated S. nodosus M57, which produces an inactive pentaene. 

Here, the chain-terminating thioesterase was fused to module 16 to generate strain M57-16TE, in 

which cycles 5, 6, 17 and 18 are eliminated from the biosynthetic pathway. Another variant of M57 

was obtained by replacing modules 15, 16 and 17 with a single 15ï17 hybrid module. This gave strain 

M57-1517, in which cycles 5, 6, 15 and 16 are deleted. M57-16TE and M57-1517 gave reduced 

pentaene yields. Only M57-1517 delivered its predicted full-length pentaene macrolactone in low 

amounts. For both mutants, the major pentaenes were intermediates released from modules 10, 11 and 

12. Longer pentaene chains were unstable. The novel pentaenes were not glycosylated and were not 

active against Candida albicans. However, random mutagenesis and screening may yet deliver new 

antifungal producers from the M57-16TE and M57-1517 strains. 
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Abstract 
This review article assembles key recent advances in the synthetic chemistry and biology of 

specialised pro-resolving mediators (SPMs). The major medicinal chemistry developments in the 

design, synthesis and biological evaluation of synthetic SPM analogues of lipoxins and resolvins have 

been discussed. These include variations in the top and bottom chains, as well as changes to the triene 

core, of lipoxins, all changes intended to enhance the metabolic stability whilst retaining or improving 

biological activity. Similar chemical modifications of resolvins are also discussed. The biological 

evaluation of these synthetic SPMs is also described in some detail. Original investigations into the 

biological activity of endogenous SPMs led to the pairing of these ligands with the FPR2/LX receptor, 

and these results have been challenged in more recent work, leading to conflicting results and views, 

which are again discussed. 
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Abstract 
The Pd-catalysed decarboxylative asymmetric allylic alkylation (DAAA) of sterically hindered Ŭ-

aryl,ɓ-amido allyl ester lactams has been developed. The key step in the synthesis of a range of Ŭ-aryl 

lactam substrates for catalysis was a Pb-mediated Ŭ-arylation of a ɓ-amido allyl ester affording 14 

novel examples of Ŭ-aryl-ɓ-amido allyl ester lactams in good yields (up to 80 %). The Pd-catalysed 

DAAA was optimised with the 2,4,6-trimethoxyphenyl-containing substrate. Using (S,S)-DACH-

phenyl Trost as the optimal chiral ligand, enantioselectivities of up to 82 % ee were obtained. A 

substrate scope of 11 examples of Ŭ-aryl-ɓ-amido allyl ester lactams showed that products containing 
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the di-ortho-methoxy-substituted phenyls and naphthyl groups gave rise to the highest ees, whereas 

products not bearing this substitution pattern showed lower enantioselectivities (<60 % ee). Transition 

states to rationalise the observed stereochemical outcome are proposed. 

 

Graphical Abstract 

The Pd-catalysed decarboxylative asymmetric allylic alkylation (DAAA) of sterically hindered Ŭ-

aryl,ɓ-amido allyl ester lactams has been developed. The key step in the synthesis of a range of Ŭ-aryl 

lactam substrates for catalysis was a Pb-mediated Ŭ-arylation. A substrate scope of 11 examples of 

DAAA showed that products containing the di-ortho-methoxy-substituted phenyls and naphthyl groups 

gave rise to the highest enantioselctivities of up to 82 % ee.  

 

 
----------------------------------------------------------------------------------------------------------  
 

Synthesis of a Bicyclo[1.1.1]pentane-Containing Aromatic Lipoxin B4 Analogue 

and Heteroaromatic Congeners 
Benjamin Owen, Patrick J. Guiry* 

European Journal of Organic Chemistry, 27(23) 

https://doi.org/10.1002/ejoc.202400256 

Published 23 March 2024 

 

Abstract 
Lipoxins are pro-resolving mediators that play an important role in the resolution phase of the innate 

inflammatory response. However, because of their chemical and metabolic instability, the design of 

more stable synthetic analogues of lipoxin A4 and lipoxin B4 is an ongoing area of study. Herein we 

report the asymmetric synthesis of an aromatic lipoxin B4 analogue containing a conformationally 

rigid and potentially more metabolically resistant bicyclo[1.1.1]pentane (BCP) ring incorporated into 

the upper alkyl chain. This was achieved by the development of a 9-step chiral-pool synthesis of a 

novel BCP-containing boronic ester coupling partner which could serve as a common precursor to the 

target analogue as well as other analogues with further modifications to the aromatic core. 

 

Graphical Abstract 
This work describes the asymmetric synthesis of an aromatic analogue of lipoxin B4 containing a 

conformationally rigid and potentially more metabolically resistant bicyclo[1.1.1]pentane (BCP) ring 

incorporated into the upper alkyl chain. This was achieved via the design of a key BCP-containing 

fragment that could be used as a common intermediate in the synthesis of the target analogue as well 

as other heteroaromatic congeners. 
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Abstract 

Transaminase-catalysed asymmetric amination is a valuable transformation for the synthesis of chiral 

amines. However, its use in synthetic chemistry has been curtailed by a narrow substrate scope and 

limited information on commercially available catalysts. In this work we have explored the substrate 

scope of selected commercially available transaminases, focusing on prochiral ketones bearing two 

bulky substituents and their application in both enzyme-catalysed and enzyme-triggered reactions. (R)- 

and/or (S)-selective enzymes converted methyl-, isopropyl-, n-butyl-, and cyclohexyl-phenone 

substrates to the corresponding amines in the range of 6ï>99 % ee. In some cases, a stereochemical 

switch was detected, in which (R)-enantioselectivity was observed with enzymes typically assigned as 

(S)-selective. Upscaling of selected biotransformations provided chiral amines, in >99 % ee and up to 

40 % isolated yield. Furthermore, transaminase-triggered reactions, which were previously limited to 

methyl- and ethyl-derivatives, were expanded to phenyl-derivatives for the formation of a cis-2,6-

disubstituted piperidine and 2,4-diphenyl pyrroline, and isolated in up to 67 % yield. 

Graphical Abstract 

Commercially available transaminases are valuable tools for the synthesis of chiral amine building 

blocks and are very accessible to the synthetic chemistry community. We demonstrate that selected 

commercially available enzymes from Codexisô transaminase collection can accept and aminate bulky-

bulky ketones in up to 99 % ee.   
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Abstract 
The surface modification of carbon electrodes is an area of great interest in both fundamental and 

applied electrochemistry. Herein we demonstrate a reliable route for the modification of sp3 boron-
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doped diamond electrodes through a diazonium reduction and subsequent solid phase synthesis to 

produce a stable, immobilised layer of surface-bound anthraquinone. The electron transfer kinetics, 

surface coverage, and pKa of the immobilised anthraquinone were investigated and compared to those 

of anthraquinone immobilised via an identical synthetic route onto a glassy carbon sp2 interface. The 

pKa of anthraquinone was found to be 9.1 on glassy carbon but 6.6 on boron-doped diamond. 

Differences in pKa were observed despite the use of identical surface modification strategies and the 

achievement of comparable surface densities for both types of electrode, and are attributed to the 

differing dielectric properties of the surface-modified layers atop either an sp2 or sp3 interface. These 

results highlight how the underlying substrate can greatly influence the fundamental chemical and 

electrochemical properties of immobilised molecules, as well as the need for caution when applying 

well-established sp2 solid phase synthesis methodologies to sp3 substrates. 

 

Graphical Abstract 
The pKa of anthraquinone in solution is circa 7.7, however when immobilised at an sp

2 glassy carbon 

interface the pKa value shifts to 9.1, yet when immobilised at an sp
3 boron doped diamond interface the 

pKa shifts to 6.6. This study highlights the need for caution when immobilising redox molecules to 

predominantly sp3 surfaces using surface modification routes previously established for sp2 interfaces. 
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Abstract 
Organosilanes are commonly utilized to attach bioreceptors to oxide surfaces. The deposition of such 

silane layers is especially challenging in nanoscale or nanoconfined devices, such as in nanopipettes, 

since rinsing off loosely bound silanes may not be possible due to geometric constrictions and because 

the thickness of multilayered silanes can cover or block nanoscale features. Furthermore, in 

electrochemical devices, the silane layers experience additional perturbations, such as electric 

migration and electroosmotic force. Despite its importance, there appears to be no consensus in the 

current literature on the optimal methodology for nanopipette silanization, with significant variations 

in reported conditions. Herein, we systematically investigate the reproducibility and stability of liquid- 

and vapor-phase deposited silane layers inside nanopipettes. Electrochemical monitoring of the 

changing internal silanized surface reveals that vapor-deposited APTES generates surface 

modifications with the highest reproducibility, while vapor-deposited APTMS generates surface 

modifications of the highest stability over a 24-hour time period. Practical issues of silanizing 

nanoconfined systems are highlighted, and the importance of carefully chosen silanization conditions 
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to yield stable and reproducible monolayers is emphasized as an underappreciated aspect in the 

development of novel nanoscale systems. 

 

Graphical Abstract 
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Chemical context (No Abstract) 

Copper oxalate, Cu(ox), is primarily a synthetic compound that has been the subject of much research 

and can also be found naturally as the mineral moolooite (Clarke & Williams, 1986[Clarke, R. M. & 

Williams, I. R. (1986). Miner. Mag. 50, 295-298.]). It has been examined as a potential precursor to 

forming copper oxide particles with controlled morphologies (Rahimi-Nasrabadi et al., 2013[Rahimi-

Nasrabadi, M., Pourmortazavi, S. M., Davoudi-Dehaghani, A. A., Hajimirsadeghi, S. S. & Zahedi, M. 

M. (2013). CrystEngComm, 15, 4077-4086.]) and has been the subject of thorough investigation of its 

structure (Fichtner-Schmittler, 1984[Fichtner-Schmittler, H. (1984). Cryst. Res. Technol. 19, 1225-

1230.]; O'Connor et al., 2019[O'Connor, B. H., Clarke, R. M. & Kimpton, J. A. (2019). Powder Diffr. 

34, 21-34.]; Kornyakov et al., 2023[Kornyakov, I. V., Gurzhiy, V. V., Kuz'mina, M. A., 

Krzhizhanovskaya, M. G., Chukanov, N. V., Chislov, M. V., Korneev, A. V. & Izatulina, A. R. (2023). 

Int. J. Mol. Sci. 24, 6786.]). Unlike other first row transition-metal oxalate compounds, which form 

mainly as dihydrates, copper oxalate forms as anhydrous chains with chemisorbed water on the 

particle's surface, with the amount of water being dependent on the reaction conditions. The amount of 

water present also contributes to disorder (O'Connor et al., 2019[O'Connor, B. H., Clarke, R. M. & 

Kimpton, J. A. (2019). Powder Diffr. 34, 21-34.]; Kornyakov et al., 2023[Kornyakov, I. V., Gurzhiy, V. 

V., Kuz'mina, M. A., Krzhizhanovskaya, M. G., Chukanov, N. V., Chislov, M. V., Korneev, A. V. & 

Izatulina, A. R. (2023). Int. J. Mol. Sci. 24, 6786.]). Copper oxalate forms as a microcrystalline powder 

so we were inter-ested in investigating the use of alternative solvents that could allow for the synthesis 

of single crystals of anhydrous copper oxalate compounds. 
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Abstract 
Going beyond currently reported two electron transformations that formed the core backdrop of 

asymmetric catalytic site-selective carbohydrate polyol functionalizations, we herein report a seminal 

demonstration of an enantioconvergent copper catalyzed site-selective etherification of minimally 

protected saccharides through a single-electron radical pathway. Further, this strategy paves a rare 

strategy, through which a carboxamide scaffold that is present in some glycomimetics of 

pharmacological relevance, can be selectively introduced. In light of the burgeoning interest in chiral 

radical catalysis, and the virtual absence of such stereocontrol broadly in carbohydrate synthesis, our 

strategy showcased the unknown capability of chiral radical copper catalysis as a contemporary tool to 

address the formidable site-selectivity challenge on a remarkable palette of naturally occurring 

saccharides. When reducing sugars were employed, a further dynamic kinetic resolution type 

glycosylation can be activated by the catalytic system to selectively generate the challenging ɓ-O-

glycosides. 

 

Graphical Abstract 
By harnessing a chiral radical copper catalytic system, the challenging enantioconvergent and site-

selective etherification of carbohydrate polyols is achieved. Besides being broadly applicable over a 

considerable range of sugars, multiple dimensions of stereocontrol can be tackled simultaneously. 

Remarkably, when anomeric unprotected reducing sugars were employed, dynamic kinetic resolution 

is further activated to achieve ɓ-O-glycosylation. 
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Abstract 
Going beyond currently reported two electron transformations that formed the core backdrop of 

asymmetric catalytic site-selective carbohydrate polyol functionalizations, we herein report a seminal 

demonstration of an enantioconvergent copper catalyzed site-selective etherification of minimally 

protected saccharides through a single-electron radical pathway. Further, this strategy paves a rare 

strategy, through which a carboxamide scaffold that is present in some glycomimetics of 

pharmacological relevance, can be selectively introduced. In light of the burgeoning interest in chiral 

radical catalysis, and the virtual absence of such stereocontrol broadly in carbohydrate synthesis, our 
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strategy showcased the unknown capability of chiral radical copper catalysis as a contemporary tool to 

address the formidable site-selectivity challenge on a remarkable palette of naturally occurring 

saccharides. When reducing sugars were employed, a further dynamic kinetic resolution type 

glycosylation can be activated by the catalytic system to selectively generate the challenging ɓ-O-

glycosides. 

 

Graphical Abstract 
By harnessing a chiral radical copper catalytic system, the challenging enantioconvergent and site-

selective etherification of carbohydrate polyols is achieved. Besides being broadly applicable over a 

considerable range of sugars, multiple dimensions of stereocontrol can be tackled simultaneously. 

Remarkably, when anomeric unprotected reducing sugars were employed, dynamic kinetic resolution 

is further activated to achieve ɓ-O-glycosylation. 
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Abstract 
The impact of organometallic chemistry on the terpene field only really blossomed in the 1960s and 

1970s with the realisation that carbonïcarbon bond formation under mild conditions could be achieved 

by using nickel or iron carbonyls as synthetic reagents. Concomitantly, the development of palladium 

derivatives capable of the controlled coupling of isoprene units attracted the attention of numerous 

highly talented researchers, including future Nobel laureates. We discuss briefly how early work on the 

syntheses of simple monoterpenes soon progressed to sesquiterpenes and diterpenes of increasing 

complexity, such as humulene, flexibilene, vitamin A, or pheromones of commercial value, in 

particular those used in perfumery (muscone, lavandulol), or grandisol and red scale pheromone as 

replacements for harmful pesticides. As the field progressed, there has been more emphasis on 

developing organometallic routes to enantiopure rather than racemic products, as well as gaining 

precise mechanistic data on the transformations, notably the course of metal-promoted molecular 

rearrangements that have long been a feature of terpene chemistry. We note the impact of the 

enormously enhanced analytical techniques, high-field NMR spectroscopy and X-ray crystallography, 

and their use to re-examine the originally proposed structures of terpenes and their organometallic 

derivatives. Finally, we highlight the very recent ground-breaking use of the crystalline sponge method 

to acquire structural data on low-melting or volatile terpenes. The literature cited herein covers the 

period 1959 to 2023. 
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Total synthesis of antifungal lipopeptide iturin A analogues and evaluation of their 

bioactivity against F. graminearum 
Periklis Karamanis, Jimmy Muldoon, Cormac D. Murphy*, Marina Rubini* 

BiOrbic Bioeconomy SFI Research Centre,  UCD School of Chemistry, University College Dublin 
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First published: 01 February 2024  

 

Abstract 
The pursuit of novel antifungal agents is imperative to tackle the threat of antifungal resistance, which 

poses major risks to both human health and to food security. Iturin A is a cyclic lipopeptide, produced 

by Bacillus sp., with pronounced antifungal properties against several pathogens. Its challenging 

synthesis, mainly due to the laborious synthesis of the ɓ-amino fatty acid present in its structure, has 

hindered the study of its mode of action and the development of more potent analogues. In this work, a 

facile synthesis of bioactive iturin A analogues containing an alkylated cysteine residue is presented. 

Two analogues with opposite configurations of the alkylated cysteine residue were synthesized, to 

evaluate the role of the stereochemistry of the newly introduced amino acid on the bioactivity. 

Antifungal assays, conducted against F. graminearum, showed that the novel analogues are bioactive 

and can be used as a synthetic model for the design of new analogues and in structureïactivity 

relationship studies. The assays also highlight the importance of the ɓ-amino acid in the natural 

structure and the role of the stereochemistry of the amino fatty acid, as the analogue with the D 

configuration showed stronger antifungal properties than the one with the L configuration. 
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Multifunctionalized zirconium-based MOF as a novel support for dispersed 

copper: application in CO2 adsorption and catalytic conversionÀ 
Albert Rosado,  a   Ioana-Maria Popa,b   Ahmad Abo Markeb,  cd   Javier Moral-Vico,c   Eva 
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J. Mater. Chem. A, 2024,12, 21758-21771 

https://doi.org/10.1039/D4TA03268C  

First Published 19 July 2024 

 

Abstract 
CO2 conversion and utilization for global sustainability is an integral part of greenhouse gases 

management, typically for the production of fuels and specialty chemicals. Added value products, such 

as methanol, methane or formate, can be obtained by electrocatalysis and thermocatalysis, the two 

techniques addressed in this study. The main motivation of this study is to develop a copper based 

catalyst active in both processes, confronting the main concerns regarding typical metal catalysts 

related to nanoparticles aggregation and concomitant deactivation. For this, modified NU-1000, a 

water-stable mesoporous MOF, is used as a platform for the simultaneous coordinationïstabilization of 

copper single atoms and CO2 adsorption. NU-1000 is synthetized with primary amino groups (ï

NH2 with affinity for CO2) by modifying the ligand prior to MOF synthesis, while post-synthetic 

solvent-assisted ligand incorporation is applied to insert thiol functionalities (ïSH with affinity for 

copper) within the framework. To make the functionalized MOF catalytically active, a Cu2+ salt is 

impregnated into the MOF channels, which is further reduced with H2 to Cu
+/Cu0 before performance 

assessment in CO2 conversion processes. The as-synthetized and spent catalysts were analysed 

regarding the structure (X-ray diffraction, infrared), bulk (mass spectrometry) and surface (X-ray 

photoelectron spectroscopy) composition, morphology (electronic microscopy and energy dispersive 

spectroscopy) and textural properties (N2 physisorption). The electrocatalytic reduction of CO2 was 

performed in the potential range of ī0.8 to ī1.8 V, indicating the formation of formic acid. 

Thermocatalytic experiments were carried out in an economically and energetically sustainable low-
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pressure (1 MPa) hydrogenation process. Methanol was obtained with 100% selectivity at 

temperatures up to 280 ÁC, and a space-time yield of ca. 100 mgMeOH gcat
ī1 hī1 which overcomes that 

of commercial CuZnO NPs designed for this purpose. 
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Abstract 
The engineering of natural enzymes has led to the availability of a broad range of biocatalysts that can 

be used for the sustainable manufacturing of a variety of chemicals and pharmaceuticals. However, for 

many important chemical transformations there are no known enzymes that can serve as starting 

templates for biocatalyst development. These limitations have fuelled efforts to build entirely new 

catalytic sites into proteins in order to generate enzymes with functions beyond those found in Nature. 

This bottom-up approach to enzyme development can also reveal new fundamental insights into the 

molecular origins of efficient protein catalysis. In this tutorial review, we will survey the different 

strategies that have been explored for designing new protein catalysts. These methods will be 

illustrated through key selected examples, which demonstrate how highly proficient and selective 

biocatalysts can be developed through experimental protein engineering and/or computational design. 

Given the rapid pace of development in the field, we are optimistic that designer enzymes will begin to 

play an increasingly prominent role as industrial biocatalysts in the coming years. 
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Abstract 
Cryptococcus neoformans is a fungus classified by the World Health Organization as a critically 

important pathogen, which poses a significant threat to immunocompromised individuals. In this study, 

we present the chemical synthesis and evaluation of two semisynthetic vaccine candidates targeting the 

capsular polysaccharide glucuronoxylomannan (GXM) of C. neoformans. These semisynthetic 

glycoconjugate vaccines contain an identical synthetic decasaccharide (M2 motif) antigen. This 

antigen is present in serotype A strains, which constitute 95% of the clinical cryptococcosis cases. This 

synthetic oligosaccharide was conjugated to two proteins (CRM197 and Anthrax 63 kDa PA) and 

tested for immunogenicity in mice. The conjugates elicited a specific antibody response that bound to 

the M2 motif but also exhibited additional cross-reactivity toward M1 and M4 GXM motifs. Both 

glycoconjugates produced antibodies that bound to GXM in ELISA assays and to live fungal cells. 

Mice immunized with the CRM197 glycoconjugate produced weakly opsonic antibodies and displayed 

trends toward increased median survival relative to mice given a mock PBS injection (18 vs 15 

days, p = 0.06). These findings indicate promise, achieving a successful vaccine demands further 

optimization of the glycoconjugate. This antigen could serve as a component in a multivalent GXM 

motif vaccine. 
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Contrasting Photosensitized Processes of Ru(II) Polypyridyl Structural Isomers 

Containing Linear and Hooked Intercalating Ligands Bound to Guanine-Rich 

DNA 
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Abstract with Graphical Abstract 
 

The DNA binding and cellular 

uptake of the lambda enantiomer of 

two bis-tetraazaphenanthrene 

(TAP) Ru(II) polypyridyl 

complexes containing either a 

linear dppn (1) or a hooked bdppz 

(2) benzodipyridophenazine ligand 

are reported, and the role of 

different charge-transfer states of 

the structural isomers in the photo-

oxidation of guanine is explored. 

Both complexes possess 

characteristic metal-to-ligand 

charge-transfer (MLCT) bands 

between 400 and 500 nm and emission at ca. 630 nm in an aerated aqueous solution. Transient visible 

absorption (TrA) spectroscopy reveals that 400 nm excitation of 1 yields a dppn-based metal-to-ligand 

charge-transfer (MLCT) state, which in turn populates a dppn intraligand (3IL) state. In contrast, 

photoexcitation of 2 results in an MLCT state on the TAP ligand and not the intercalating bdppz 

ligand. Both 1 and 2 bind strongly to double-stranded guanine-rich DNA with a loss of emission. 

Combined TrA and time-resolved infrared (TRIR) spectroscopy confirms formation of the guanine 

radical cation when 2 is bound to the d(G5C5)2 duplex, which is not the case when 1 is bound to the 

same duplex and indicates a different mechanism of action in DNA. Utilizing the long-lived triplet 

excited lifetime, we show good uptake and localization of 2 in live cells as well as isolated 

chromosomes. The observed shortening of the excited-state lifetime of 2 when internalized in cell 

chromosomes is consistent with DNA binding and luminescent quenching due to guanine photo-

oxidation. 

---------------------------------------------------------------------------------------------------------------------------  

 

Volatile Memristive Devices with Analog Resistance Switching Based on Self-

Assembled Squaraine Microtubes as Synaptic Emulators 
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Abstract 
In this work, the discovery of volatile memristive devices that exhibit analog resistive switching (RS) 

and synaptic emulation based on squaraine materials is presented. Specifically, organic microtubes 

(MTs) based on 2,4-bis[(4-(N,N-diisobutyl)-2-6-hydroxyphenyl]squaraine (SQ) are prepared by 

evaporation-induced self-assembly (EISA). The MTs are ca. 2 ɛm in diameter (aspect ratio: 10ï130). 

While powder X-ray diffraction data for MTs identify monoclinic and orthorhombic polymorphs, 

optical data report the monoclinic phase with energetic disorder. By favorable energetic alignment of 

the Au work function with the SQ HOMO energy, unipolar (hole-only) symmetric metalïinsulatorï

metal devices are formed by EISA of MT meshes on interdigitated electrodes. The DC Iï

V characteristics acquired exhibit pinched hysteretic IïV loops, indicative of memristive behavior. 

Analysis indicates Ohmic transport at low bias with carrier extraction by thermionic emission. At high 

bias, space-charge-limited conduction in the presence of traps distributed in energy, enhanced by a 
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Poole-Frenkel effect and with carrier extraction by Fowler-Nordheim tunnelling, is observed. These 

data indicate purely electronic conduction. IïV hysteresis attenuates at smaller voltage windows, 

suggesting that carrier trapping/detrapping underpins the hysteresis. By applying triangular voltage 

waveforms, device conductance gradually increases sweep-on-sweep, with wait-time-erase or voltage-

erase options. Using square waveforms, repeated erase-write-read of multiple distinct conductance 

states is achieved. Such analog RS behaviour is consistent with trap filling/emptying effects. By 

waveform design, volatile conductance states may also be written so that successive conductance states 

exhibit identical current levels, indicating forgetting of previously written states and mimicking the 

forgetting curve. Finally, advanced synaptic functions, i.e., excitatory postsynaptic current, paired-

pulse facilitation, pulse-dependent plasticity, and a transition from short- to long-term memory driven 

by post-tetanic potentiation, are demonstrated. 
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Abstract 
N-Carboxyanhydrides (NCAs) are compounds derived from the addition of a carboxylic acid to an 

isocyanate, and are known to form amides readily with the release of CO2 as a by-product. NCAs have 

been known for over 120 years, but despite their lengthy history, have remained so far overshadowed 

by more traditional approaches to amide bond formation. In this review, the potential utility of NCAs 

in the context of amide bond formation is reviewed and their preparation, reactivity and practical 

application are also discussed. 

 

Graphical Abstract 

N-Carboxyanhydrides are species derived from the addition of a carboxylic acid to an isocyanate, and 

are well-known to form amides products with release of CO2. Although first reported over 120 years 

ago, their potential use as reagents for amide bond-forming reactions is currently underexplored. In 

this article, the properties, synthesis and current applications of NCAs are highlighted. 
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Chiral Pd2L4 Capsules from Readily Accessible Trºger's Base Ligands Inducing 

Circular Dichroism on Fullerenes C60 and C70 
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Abstract 

The induction of chirality on pristine fullerenes through non-covalent embedding in an asymmetric 

nano-confinement has only been rarely reported. Bringing molecules with such a unique electronic 

structure and broad application range into a chiral environment is particularly appealing for the 

development of chiroptical materials, enantioselective photoredox catalysts and systems showing 

chirality-induced spin selectivity (CISS). In this study, we report the formation of a chiral, 

configurationally stable Pd2L4 capsule assembled from a C2-symmetric, óribbon-shapedô ligand with a 

Trºger's base naphthalimide (TbNaps) backbone, easily synthesized in three steps from commercially 

available compounds. Embedding chirality directly into the ligand backbone ensures a relatively 
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lightweight receptor design whose aromatic panels create a strongly shielded inner cavity of about 700 

¡3 volume. Fullerenes C60 and C70, as well as a pair of corannulenes, can be bound in acetonitrile 

(where unsubstituted fullerenes are insoluble) and X-ray structures of host-guest complexes were 

obtained. Tight interactions between the chiral host and the fullerene guests leads to the induction of a 

circular dichroism (CD) on the characteristic absorption bands of the forbidden ḯ́ * transitions of the 

fullerenes, backed up by sTDA TD-DFT calculations and detailed investigation of the electronic 

excited states. 

 

Graphical Abstract 

A chiral Pd2L4 capsule based on Trºger's base is reported and shown to bind several polyaromatic 

hydrocarbons (PAH). It shows strong affinity for fullerenes C70 and C60 and is able to extract the 

latter from complex mixtures. Host-to-guest chirality transfer onto the fullerenes is observed by 

circular dichroism spectroscopy and theoretically analyzed by sTDA time-dependent DFT methods. 
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First published: 06 March 2024 
 

Abstract 
The synthesis of a family of chiral and enantiomerically pure pyridyl-diamide (pda) ligands that upon 

complexation with europium [Eu(CF3SO3)3] result in chiral complexes with metal centered 

luminescence is reported; the sets of enantiomers giving rise to both circular dichroism (CD) and 

circularly polarized luminescence (CPL) signatures. The solid-state structures of these chiral 

metallosupramolecular systems are determined using X-ray diffraction showing that the ligand 

chirality is transferred from solution to the solid state. This optically favorable helical packing 

arrangement is confirmed by recording the CPL spectra from the crystalline assembly by using steady 

state and enantioselective differential chiral contrast (EDCC) CPL Laser Scanning Confocal 

Microscopy (CPL-LSCM) where the two enantiomers can be clearly distinguished. 

https://advanced.onlinelibrary.wiley.com/authored-by/Caffrey/David+F.
https://advanced.onlinelibrary.wiley.com/authored-by/Gorai/Tumpa
https://advanced.onlinelibrary.wiley.com/authored-by/Rawson/Bl%C3%A1ith%C3%ADn
https://advanced.onlinelibrary.wiley.com/authored-by/Mart%C3%ADnez%E2%80%90Calvo/Miguel
https://advanced.onlinelibrary.wiley.com/authored-by/Kitchen/Jonathan+A.
https://advanced.onlinelibrary.wiley.com/authored-by/Kitchen/Jonathan+A.
https://advanced.onlinelibrary.wiley.com/authored-by/Murray/Niamh+S.
https://advanced.onlinelibrary.wiley.com/authored-by/Kotova/Oxana
https://advanced.onlinelibrary.wiley.com/authored-by/Comby/Steve
https://advanced.onlinelibrary.wiley.com/authored-by/Peacock/Robert+D.
https://advanced.onlinelibrary.wiley.com/authored-by/Stachelek/Patrycja
https://advanced.onlinelibrary.wiley.com/authored-by/Stachelek/Patrycja
https://advanced.onlinelibrary.wiley.com/authored-by/Pal/Robert
https://advanced.onlinelibrary.wiley.com/authored-by/Gunnlaugsson/Thorfinnur
https://advanced.onlinelibrary.wiley.com/doi/10.1002/advs.202307448
https://advanced.onlinelibrary.wiley.com/toc/21983844/2024/11/18
https://doi.org/10.1002/advs.202307448


57  
 

                                                       IRISH CHEMICAL NEWS ISSUE NO. 2 MAY 2025 

 

 

A Structural and Functional Mimic of P680+ 
Sachidulal Biswas, Oscar Reid Kelly, Brendan Twamley, Aidan R. McDonald* 

Bioinspired Inorganic Chemistry Group Chemistry Department TCD 

Abgewandte  Volume64, Issue 3 January 15, 2025 e202415688 

https://doi.org/10.1002/anie.202415688 

First Published 23 October 2024 

Bioinspired Inorganic Chemistry Group Chemistry Department TCD 
 

Abstract 
One or multiple chlorophyll a molecules are employed in the reaction center of photosystem IIǋs main 

electron donor (defined as P680). We have a poor understanding of how the reaction center facilitates 

water oxidation in photosystem II and the roles that mono- and/or multimeric chlorophyll groups play 

when P680 oxidizes a neighboring tyrosine in order to drive water oxidation at the oxygen evolving 

complex. We have prepared a dimeric MgII-porphyrin complex [Mg2(BTPP)] (1, H4-BTPP=1,2-bis-

(10,15,20-triphenylporphyrin-5-yl)-benzene) as a structural and functional mimic of the dimeric core 

of P680. 1 was oxidized by one-electron to the corresponding -́cation radical complex 2. The radical 

cation was characterized by UV/Vis-NIR, FT-IR, and EPR spectroscopic techniques. 2 was shown to 

be reactive towards phenols to give the corresponding phenoxyl radicals, mimicking the reactivity of 

the P680 cation radical which oxidizes tyrosine to tyrosyl radical. Critically, the dimeric -́cation 

radical showed markedly higher rates of proton coupled electron transfer oxidation (PCET) of phenols 

when compared to its monomeric counterpart [Mg(TPP)] (TPP=5,10,15,20-tetraphenylporphyrin). Our 

findings demonstrate that MgII-porphyrin complexes are reliable mimics of photosynthetic PCET 

processes and suggest that photosynthetic reaction centers with multiple -́conjugated complexes 

likely lower the barrier to PCET oxidation by -́cation radical species. 
 

Graphical Abstract 
A dimeric MgII-porphyrin complex has been developed as a structural and functional mimic of the 

dimeric-chlorophyll reaction center found in photosystem II. The corresponding -́cation radical 

complex was prepared and characterized. The dimeric -́cation radical showed markedly higher rates 

of proton coupled electron transfer (PCET) oxidation of phenols compared to its monomeric 

counterpart indicating that photosynthetic reaction centers may employ multiple -́conjugated 

complexes in order to lower the barrier to PCET oxidation. 
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Abstract 
Delaminated two-dimensional (2D) transition metal dichalchogenides (TMDs) have attracted 

significant attention due to their potential application in electronics, catalysis, and biomedical devices. 

Chemical derivation of TMDs often relies on the generation of a metallic polymorph (1T) which is 

unsuitable for such applications. We explored the reactivity of the semi-conducting polymorph (2H) of 

pre-exfoliated MoS2 nanosheets (as a model TMD). Pristine liquid exfoliated 2H-MoS2 was reacted 

with NaBH4. A novel reduced two-dimensional TMD, r-2H-MoS2, was identified as evidenced by 

electronic absorption, XPS, photoluminescence, DRIFT, and Raman spectroscopies, and cyclic 

voltammetry. The material demonstrated a full preservation of the semi-conducting phase rather than 

conversion to the metallic 1T-nanomaterial that is commonly observed in the chemical 

derivation/exfoliation of TMDs. 

 

Graphical Abstract 
Delaminated two-dimensional (2D) transition metal dichalchogenides (TMDs) have attracted 

significant attention due to their potential application in electronics, catalysis, and biomedical devices. 

We demonstrate the preparation of a novel reduced two-dimensional form of MoS2. UV-vis, XPS, 

photoluminescence, infra-red, and Raman spectroscopies alongside cyclic voltammetry confirmed 

electronic doping in the novel material, while showing a full preservation of the semi-conducting 

phase. 
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A CoII-hydroxide complex that converts directly to a CoII-acetamide during 

catalytic nitrile hydration.  
Philipp Heim, Sachidulal Biswas, Hugo Lopez, Robert Gericke, Brendan Twamley, Aidan R. 

McDonald* 

Bioinspired Inorganic Chemistry Group Chemistry Department TCD 

Inorg. Chem. 2024, 63, 17, 7896-7902. 
https://doi.org/10.1021/acs.inorgchem.4c00754 

 

Abstract 
In exploring structural and functional mimics of nitrile hydratases, we report the synthesis of 

the pseudo-trigonal bipyramidal CoII complexes (K)[CoII(DMF)(LPh)] (1(DMF)), 

(NMe4)2[Co
II(OAc)(LPh)] (1(OAc)), and (NMe4)2[Co

II(OH)(LPh)] (1(OH)) (LPh = 2,2ǋ,2ôô-nitrilo-tris-

(N-phenylacetamide; DMF = N,N-dimethylformamide; ïOAc = acetate)). The complexes were 

characterized using NMR, FT-IR, ESI-MS, electronic absorption spectroscopy, and X-ray 

crystallography, showing the LPh ligand to bind in a tetradentate tripodal fashion alongside the 

respective ancillary donor. One of the complexes, 1(OH), is an unusual structural and functional 

mimic of the Co active site in Co nitrile hydratases. 1(OH) reacted with acetonitrile to yield the CoII-

acetamide complex (NMe4)2[Co
II(NHC(O)CH3)(L

Ph)], 2, which was also thoroughly characterized. In 

the presence of excess hydroxide, 1(OH) was found to catalyze quantitative conversion of the added 

hydroxide into acetamide. Despite the differences in Co oxidation state in nitrile hydratases 

https://doi.org/10.1021/acs.inorgchem.4c00754
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and 1(OH) (CoIII versus CoII, respectively), 1(OH) was nonetheless an effective nitrile hydration 

catalyst, selectively producing acetamide over multiple turnovers. 

 

Graphical Abstract 

 

 
 

Synopsis 
A CoII-hydroxide complex reacted with acetonitrile to yield the corresponding CoII-acetamide 

complex. In the presence of excess hydroxide, the reaction with acetonitrile was catalytic with the 

quantitative conversion of the added hydroxide into acetamide. Despite the difference in Co oxidation 

state in Co NHase (CoIII), the CoII synthetic model was nonetheless an effective nitrile hydration 

catalyst. 
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Abstract 

Azide functionalization of protein and peptide lysine residues allows selective bioorthogonal labeling 

to introduce new, site selective functionaltiy into proteins. Optimised diazotransfer reactions under 

mild conditions allow aqueous diazotransfer to occur in just 20 min at pH 8.5 on amino acid, peptide 

and protein targets. In addition, conditons can be modified to selectively label a single lysine residue in 

both protein targets investigated. Finally, we demonstrate selective modification of proteins containing 

a single azidolysine using copper(I)-catalyzed triazole formation. 
 

Graphical Abstract 
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Zinc-Binding Oligonucleotide Backbone Modifications for Targeting a DNA-

Processing Metalloenzyme 
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Abstract 
A series of chemically modified oligonucleotides for targeting the DNA repair nuclease SNM1A have 

been designed and synthesised. Each oligonucleotide contains a modified internucleotide linkage 

designed to both mimic the native phosphodiester backbone and chelate to the catalytic zinc ion(s) in 

the SNM1A active site. Dinucleoside phosphoramidites containing urea, squaramide, 

sulfanylacetamide, and sulfinylacetamide linkages were prepared and employed successfully in solid-

phase oligonucleotide synthesis. All the modified oligonucleotides were found to interact with SNM1A 

in a gel electrophoresis-based assay, demonstrating the first examples of inhibition of DNA damage 

repair enzymes for many of these groups in oligonucleotides. One strand containing a 

sulfinylacetamide-linkage was found to have the strongest interaction with SNM1A and was further 

tested in a real-time fluorescence assay. This allowed an IC50 value of 231 nM to be determined, 

significantly lower than previously reported substrate-mimics targeting this enzyme. It is expected that 

these modified oligonucleotides will serve as a scaffold for the future development of fluorescent or 

biotin-labelled probes for the in vivo study of DNA repair processes. 

 

Graphical Abstract 
DNA oligonucleotides bearing a modified internucleotide linkage that enables chelation of zinc ions 

were synthesized. Modifications included urea, squaramide, sulfanylacetamide and sulfinylacetamide 

moieties. The interaction of the oligonucleotides with the zinc-dependent DNA repair enzyme SNM1A 

was studied. The oligonucleotides were capable of strong binding to SNM1A, and the most potent 

compound inhibited SNM1A activity with an IC50 of 231 nM. 
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Probing the metalloproteome: an 8-mercaptoquinoline motif enriches 

minichromosome maintenance complex components as significant metalloprotein 

targets in live cellsÀ 
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Abstract 
Affinity-based probes are valuable tools for detecting binding interactions between small molecules 

and proteins in complex biological environments. Metalloproteins are a class of therapeutically 

significant biomolecules which bind metal ions as part of key structural or catalytic domains and are 

compelling targets for study. However, there is currently a limited range of chemical tools suitable for 

profiling the metalloproteome. Here, we describe the preparation and application of a novel, 

photoactivatable affinity-based probe for detection of a subset of previously challenging to engage 

metalloproteins. The probe, bearing an 8-mercaptoquinoline metal chelator, was anticipated to engage 

several zinc metalloproteins, including the 26S-proteasome subunit Rpn11. Upon translation of the 

labelling experiment to mammalian cell lysate and live cell experiments, proteomic analysis revealed 

that several metalloproteins were competitively enriched. The diazirine probe SMK-24 was found to 

effectively enrich multiple components of the minichromosome maintenance complex, a zinc 

metalloprotein assembly with helicase activity essential to DNA replication. Cell cycle analysis 

experiments revealed that HEK293 cells treated with SMK-24 experienced stalling in G0/G1 phase, 

consistent with inactivation of the DNA helicase complex. This work represents an important 

contribution to the library of cell-permeable chemical tools for studying a collection of metalloproteins 

for which no previous probe existed. 

 

Graphical Extract  
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Abstract 
N-doped graphene oxides (GO) are nanomaterials of interest as building blocks for 3D electrode 

architectures for vanadium redox flow battery applications. N- and O-functionalities have been 

reported to increase charge transfer rates for vanadium redox couples. However, GO synthesis 

typically yields heterogeneous nanomaterials, making it challenging to understand whether the 

electrochemical activity of conventional GO electrodes results from a sub-population of GO entities or 

sub-domains. Herein, single-entity voltammetry studies of vanadyl oxidation at N-doped GO using 

scanning electrochemical cell microscopy (SECCM) are reported. The electrochemical response is 

mapped at sub-domains within isolated flakes and found to display significant heterogeneity: small 

active sites are interspersed between relatively large inert sub-domains. Correlative Raman-SECCM 

analysis suggests that defect densities are not useful predictors of activity, while the specific chemical 

nature of defects might be a more important factor for understanding oxidation rates. Finite element 

simulations of the electrochemical response suggest that active sub-domains/sites are smaller than the 

mean inter-defect distance estimated from Raman spectra but can display very fast heterogeneous rate 

constants >1 cm sī1. These results indicate that N-doped GO electrodes can deliver on intrinsic activity 

requirements set out for the viable performance of vanadium redox flow battery devices. 
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Abstract 
The urgent need to reduce 

carbon emissions has 

intensified research into 

carbon dioxide (CO2) 

conversion systems, with 

electrochemical reduction 

emerging as a promising 

approach. Efficient 

electrocatalysts are crucial 

for the challenging 

conversion of CO2 into 

valuable products. Metalï

organic frameworks (MOFs) 

have garnered significant 

attention as electrocatalysts for CO2 electrolysis due to high surface areas, permanent porosity, 

modularity, and tunability. The exceptional tunability of MOFs enables precise engineering of the 

chemical environment surrounding the active site, facilitating a deeper understanding of structureï

activity relationships for CO2 reduction. This review catalogues diverse MOF-based electrocatalyst 

designs for CO2 reduction, categorizing them into distinct generations based on active site structures. 

The first generation utilizes traditionally insulating metal node or linker components as the active site. 

The second generation uses a single atom active site embedded onto the organic linker. The third 

generation utilizes active sites within electrically conductive MOFs. Additionally, this review identifies 

specific enhancements that boost the electrocatalytic performance of MOF-based systems, including 

experimental setup optimization, hostïguest interactions, secondary sphere interactions and 

photoassistance. Understanding how these enhancements overcome electrocatalytic limitations and 

improve performance will guide the development of high-performing MOF electrocatalyst systems for 

efficient CO2 conversion. 
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Abstract 
Carbons and nanocarbons are important electrode materials for vanadium redox flow 

battery applications, however, the kinetics of vanadium species are often sluggish at these surfaces, 

thus prompting interest in functionalization strategies to improve performance. Herein, we investigate 

the effect of N-functionalities on the VO2+/VO2
+ redox process at carbon electrodes. We fabricate thin 

film carbon disk electrodes that are metal-free, possess well-defined geometry and display smooth 

topography, while featuring different N-site distribution, thus enabling a mechanistic investigation of 

the intrinsic surface activity towards VO2+/VO2
+. Voltammetry and electrochemical impedance 

spectroscopy show that N-functionalities improve performance, with pyridinic/pyrrolic-N imparting 

the most significant improvements in charge transfer rates and reversibility, compared to graphitic-N. 

This was further supported by voltammetry studies on nitrogen-free electrodes modified via 

aryldiazonium chemistry with molecular pyridyl adlayers. Computational modeling using an 

electrochemical-chemical mechanism indicates that introduction of surface pyridinic/pyrrolic-N can 

increase the heterogeneous rate constants by approximately two orders of magnitude relative to those 

observed at nitrogen-free carbon (k0 = 1.29 Ĭ 10ī4 vs 9.34 Ĭ 10ī7 cm/s). Simulations also suggest that 

these N-functionalities play a role in affecting reaction rates in the chemical step. Our results indicate 

that nitrogen incorporation via basic functional groups offers an interesting route to the design of 

advanced carbon electrodes for VRFB devices. 
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Abstract 
Considering the broad use of the trifluoromethyl functional group (īCF3) in medicinal chemistry and 

taking into account the recent concerns on the negative environmental effects of CF3 containing 

compounds, we are searching for ñgreenerò alternatives. Thus, different chemical groups (i. e. iodide, 

fluoride, cyclopropyl, isopropyl, cyclobutyl, 3-oxetyl, 2-oxetyl, methylsulfide, pentafluorosulfide, 

methylsulfonyl and sulfonamide) have been considered as potential bioequivalents of īCF3 aiming to 

use them in compounds with therapeutic interest instead of the polyfluoride functionality. Different 

structural (molecular surface and volume) and physicochemical (electronic and lipophilic) aspects of 

the bioequivalent functionalities proposed have been theoretically calculated and compared to those of 

īCF3. Additionally, the corresponding phenyl derivatives carrying these functionalities have been 

purchased or prepared and their experimental lipophilicity (i. e. LogP) measured using shake-flask 

experiments and UV-vis spectroscopy. 

 

Graphical Abstract 
Considering concerns on the negative environmental effects of CF3 containing compounds, we 

searched for ñgreenerò alternatives. We found īI as the best alternative since it is equivalent in all 

aspects studied, size, electronic and lipophilic, followed by īF, -cyclo-Pr, ī2-oxetyl, īSF5 and 

īSCH3. We suggest using these functionalities as an alternative to īCF3 in the preparation of new 

therapies. 
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There remains a 

critical need for new 

antibiotics against 

multi-drug-resistant 

Gram-negative 

bacteria, a major 

global threat that 

continues to impact mortality rates. Lipoprotein signal peptidase II is an essential enzyme in the 

lipoprotein biosynthetic pathway of Gram-negative bacteria, making it an attractive target for 

antibacterial drug discovery. Although natural inhibitors of LspA have been identified, such as the 

cyclic depsipeptide globomycin, poor stability and production difficulties limit their use in a clinical 

setting. We harness computational design to generate stable de novo cyclic peptide analogues of 

globomycin. Only 12 peptides needed to be synthesized and tested to yield potent inhibitors, avoiding 

costly preparation of large libraries and screening campaigns. The most potent analogues showed 

comparable or better antimicrobial activity than globomycin in microdilution assays against ESKAPE-

E pathogens. This work highlights computational design as a general strategy to combat antibiotic 

resistance. 
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Graphical Abstract 

A photochemical acyl thiolïene reaction can be used to rapidly cyclise fully unprotected peptides 

bearing both a thioacid and alkene to form peptide thiolactones. This strategy represents the first 

reported synthesis of peptide thiolactones under radical-mediated conditions. 
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Abstract 
Herein, we present the first examples of amino acid decarboxylation via photochemically activated 

carbonyl sulfide (COS) elimination of the corresponding thioacids. This method offers a mild approach 

for the decarboxylation of amino acids, furnishing N-alkyl amino derivatives. The methodology was 
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compatible with amino acids displaying both polar and hydrophobic sidechains and was tolerant 

towards widely used amino acid-protecting groups. The compatibility of the reaction with continuous-

flow conditions demonstrates the scalability of the process. 
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Abstract 
A simple in vitro assay involving the measurement of IL-6 production in human synovial fibroblasts 

from rheumatoid arthritis patients has been utilised to select candidates from a targeted library of 

queuine tRNA ribosyltransferase (QTRT) substrates for subsequent in vivo screening in murine 

experimental autoimmune encephalomyelitis (EAE ï a model of multiple sclerosis). The in 

vitro activity assay discriminated between poor and excellent 7-deazaguanine QTRT substrates and 

allowed the identification of several structures which subsequently outperformed the previous lead in 

EAE. Two molecules were of significant promise: one rigidified analogue of the lead, and another 

considerably simpler structure incorporating an oxime motif which differs structurally from the lead to 

a considerable extent. These studies provide data from human cells for the first time and have 

expanded both the chemical space and current understanding of the structureïactivity relationship 

underpinning the remarkable potential of 7-deazguanines in a Multiple Sclerosis disease model. 
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Deep-ultraviolet absorption cross sections of strongly absorbing atmospheric 

species 
Meng Wang, Sean C. Connolly, Dean S. Venables*School of Chemistry and Environmental Research 

Institute UCC 

Journal of Quantitative Spectroscopy and Radiative Transfer Volume 323, September 2024, 

109050 

https://doi.org/10.1016/j.jqsrt.2024.109050 

Published Sep 2024 
 

Abstract 
Absorption of deep-ultraviolet photons gives rise to intense vibronic transitions in molecules and can 

be exploited for sensitive and selective quantification of trace gases. Accurate absorption cross 

sections at appropriate resolution are essential for such applications, but are not well characterised for 

even major atmospheric species like nitric oxide (NO) and key biogenic and anthropogenic volatile 

organic compounds (BVOCs and AVOCs). This study reports new absorption cross section spectra 

from 197 to 235 nm for NO at 1 atm and 293 K and important aromatic AVOCs (benzene, 

toluene, ethylbenzene, and o-, m-, and p-xylene) and BVOCs (Ŭ-pinene, ɓ-pinene, limonene, 3-carene, 

and myrcene) at 1 atm across a temperature range of 293 K to 296 K. 
 

Measurements were made with a xenon flashlamp spectrometer using a flow cell configuration for gas 

mixtures and a static cell arrangement for vapour-phase VOC samples. The resolution of the spectrum 

at 253.7 nm was approximately 0.3 nm. Both configurations showed excellent agreement in magnitude 

and spectral features with well-established literature cross sections. Flow cell measurements were 

validated against the absorption cross section of sulfur dioxide (SO2) and static cell measurements 

against that of isoprene. Our absorption cross sections of NO and m-xylene reconcile large differences 

in the magnitude and spectral structure of previous cross sections. The deep-UV absorption cross 

sections of 3-carene, myrcene and ethylbenzene are reported for the first time, and confirmed for Ŭ-

pinene, ɓ-pinene, and limonene. We discuss the potential and challenges of using deep-UV absorption 

for quantifying these gases ambient air monitoring, emissions monitoring, and breath analysis. 

-------------------------------------------------------------------------------------------------------------------------  
 

Spatial analysis of PM2.5 using a concentration similarity index applied to air 

quality sensor networks 
R·s²n Byrne, John C. Wenger, and Stig Hellebust* 

School of Chemistry and Environmental Research Institute UCC 

Atmos. Meas. Tech., 17, 5129ï5146 

https://doi.org/10.1016/j.atmosenv.2024.120794 

Published 5 Sep 2024 
 

Abstract 
Air quality sensor (AQS) networks are useful for mapping PM2.5 (particles with a diameter of 

2.5 Õm or smaller) in urban environments, but quantitative assessment of the observed spatial and 

temporal variation is currently underdeveloped. This study introduces a new metric ï the concentration 

similarity index (CSI) ï to facilitate a quantitative and time-averaged comparison of the concentrationï

time profiles of PM2.5 measured by each sensor within an air quality sensor network. Following 

development on a dataset with minimal unexplained variation and robust tests, the CSI function is used 

to represent an unbiased and fair depiction of the air quality variation within an area covered by a 

monitoring network. The measurement data is used to derive a CSI value for every combination of 

sensor pairs in the network, yielding valuable information on spatial variation in PM2.5. This new 

method is applied to two separate AQS networks, in Dungarvan and in the city of Cork, Ireland. In 

https://www.sciencedirect.com/journal/journal-of-quantitative-spectroscopy-and-radiative-transfer/vol/323/suppl/C
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Dungarvan there was a lower mean CSI value  indicating lower 

overall similarity between locations in the network. In both networks, the average diurnal plots for 

each sensor exhibit an evening peak in PM2.5 concentration due to emissions from residential solid-fuel 

burning; however, there is considerable variation in the size of this peak. Clustering techniques applied 

to the CSI matrices identify two different location types in each network; locations in central or 

residential areas that experience more pollution from solid-fuel burning and locations on the edge of 

the urban areas that experience cleaner air. The difference in mean PM2.5 between these two location 

types was 6 Õg mī3 in Dungarvan and 2 Õgmī3 in Cork. Furthermore, the examination of winter and 

summer months (January and May) indicates that higher PM2.5 levels during periods of increased 

residential solid-fuel burning act as a major driver for greater differences (lower similarity indices) 

between locations in both networks, with differences in mean seasonal CSI values exceeding 0.25 and 

differences in mean seasonal PM2.5 exceeding 7 Õg mī3. These findings underscore the importance of 

including wintertime PM data in analyses, as the differences between locations is enhanced during 

periods when solid-fuel burning activities are at a peak. Additionally, the CSI method facilitates the 

assessment of the representativeness of the PM2.5 measured at regulatory air quality monitoring 

locations with respect to population exposure, showing here that location type is more important than 

physical proximity in terms of similarity and spatial representativeness assessments. Applying the CSI 

in this manner can allow for the placement of monitoring infrastructure to be optimised. The results 

indicate that the population exposure to PM2.5 in Dungarvan is moderately represented () by the current 

regulatory monitoring location, and the regulatory monitoring location assessed in Cork represented 

the city-wide PM2.5 levels well  

----------------------------------------------------------------------------------------------------------------------------  
 

'Nanowood: A Unique Natural Nanomaterial That Can Be Obtained Using 

Household Chemicals' 
Ievgen Nedrygailov*, Darragh OôBrien, Scott Monaghan, Paul Hurley,Subhajit Biswas, Justin D. 

Holmes*  

School of Chemistry, University College Cork, Cork 

J. Chem. Educ. 2024, 101, 11, 4931ï4936 

https://doi.org/10.1021/acs.jchemed.4c00166 

Published October 10, 2024 
 

Abstract 
At the nanometer scale, electrolyte solutions behave differently compared to their bulk counterparts. 

This phenomenon forms the basis for the field of nanofluidics, which is dedicated to studying the 

transport of fluids within and around objects with dimensions of less than 100 nm. Despite the 

increasing importance of nanofluidics for a wide range of chemical and biochemical applications, the 

ability to study this field in undergraduate laboratories remains limited due to challenges associated 

with producing suitable nanoscale objects. This article outlines a straightforward procedure, using 

easily accessible materials and chemical reagents, to create nanofluidic membranes, called nanowood, 

containing channels with diameters less than 100 nm. We describe the fabrication process of 

nanofluidic channels in wood and demonstrate the presence of these nanochannels based on 

conductance measurements using electrochemical impedance spectroscopy. 
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'Guanidine functionalized porous SiO2 as heterogeneous catalysts for microwave 

depolymerization of PET and PLA' 

£adaoin Casey,ab   Rachel Breen,ab   Gerard Pareras,  c   Albert Rimola,  c   Justin D. 

Holmes  ab  and  Gillian Collins  *ab 

School of Chemistry, University College Cork, Cork 

RSC Sustainability, 2024,2, 1040-1051 

DOI 

https://doi.org/10.1039/D3SU00425B 

6 Mar 2024 

 

Abstract 
Chemical recycling is an important strategy to tackle the growing global problem of plastic waste 

pollution. The development of metal-free catalysts for depolymerization of plastics is attractive as it 

avoids the use of metal salts, which are potentially damaging to the environment. Here we report a 

metal-free heterogeneous catalyst for the glycolysis of polyethylene terephthalate (PET) and 

methanolysis of polylactic acid (PLA). The catalysts are synthesized by covalent surface modification 

of mesoporous silica (SiO2) with guanidine ligands and evaluated under conventional thermal and 

microwave-assisted heating. A surface bound cyanoguanidine ligand was found to be the best catalyst 

leading to 100% PET conversion with 80% BHET yield. The nature of the catalyst support material 

influenced the catalytic performance of the guanidine ligands with porous SiO2 supports outperforming 

activated carbon in conventional thermal glycolysis, while the opposite trend was observed with 

microwave assisted glycolysis. Dedicated density functional theory (DFT) computations were 

performed to simulate the depolymerization processes, obtain the free energy profiles of the reaction 

mechanisms, and identify the important role of hydrogen bonding in the reaction mechanism. 

 

Graphical Abstract 
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Stereoretentive enantioconvergent reactions 
Steven H. Bennett, Jacob S. Bestwick, Vera P. Demertzidou, David J. Jones, Helen E. Jones, Fran­ois 

Richard, Joshua A. Homer, Rosie Street-Jeakings, Andrew F. Tiberia & Andrew L. Lawrence* 

University College Cork and others 

Nature Chemistry volume 16, pages1177ï1183 (2024) 

https://doi.org/10.1038/s41557-024-01504-1 

Published 17 April 2024 

 

Abstract 
Enantioconvergent reactions are pre-eminent in contemporary asymmetric synthesis as they convert 

both enantiomers of a racemic starting material into a single enantioenriched product, thus avoiding 

the maximum 50% yield associated with resolutions. All currently known enantioconvergent processes 
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necessitate the loss or partial loss of the racemic substrateôs stereochemical information, thus limiting 

the potential substrate scope to molecules that contain labile stereogenic units. Here we present an 

alternative approach to enantioconvergent reactions that can proceed with full retention of the racemic 

substrateôs configuration. This uniquely stereo-economic approach is possible if the two enantiomers 

of a racemic starting material are joined together to form one enantiomer of a non-meso product. 

Experimental validation of this concept is presented using two distinct strategies: (1) a direct 

asymmetric coupling approach, and (2) a multicomponent approach, which exhibits statistical 

amplification of enantiopurity. Thus, the established dogma that enantioconvergent reactions require 

substrates that contain labile stereogenic units is shown to be incorrect. 
 

 
---------------------------------------------------------------------------------------------------------------------------  

 

Regioselective Partial Hydrogenation and Deuteration of Tetracyclic 

(Hetero)aromatic Systems Using a Simple Heterogeneous Catalyst 
Roberta Kehoe, Amy Lowry, Mark Light, David J. Jones, Peter A. Byrne, Gerard Patrick McGlacken* 

University College Cork 

Chemistry - A European Journal Volume 30, Issue 17, 20 March 2024 e202400102 

https://doi.org/10.1002/chem.202400102 

First Published 17 January 2024 

 

Abstract 
 

The introduction of added ó3-dimensionalityô through late-stage functionalisation of extended 

(hetero)aromatic systems is a powerful synthetic approach. The abundance of starting materials and 

cross-coupling methodologies to access the precursors allows for highly diverse products. Subsequent 

selective partial reduction can alter the core structure in a manner of interest to medicinal chemists. 

Herein, we describe the precise, partial reduction of multicyclic heteroaromatic systems using a simple 

heterogeneous catalyst. The approach can be extended to introduce deuterium (again at late-stage). 

Excellent yields can be obtained using simple reaction conditions. 

 

Graphical Abstract 
 

The introduction of added ó3-dimensionalityô through late-stage functionalisation is a powerful 

synthetic approach to biologically significant moieties. Herein, a hydrogenative, regioselective 

dearomatisation of extended (hetero)aromatic systems is described, using a simple Pd catalyst at 

atmospheric hydrogen pressure. Deuteration is also demonstrated, and some initial mechanistic 

insights are revealed. 
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Synthesis and Reactivity of Ŭ-Diazo-ɓ-keto Sulfonamides 
Evan R. Judge, Keith OôShaughnessy, Simon E. Lawrence,  Stuart G. Collins,z Anita R. Maguire z

School of Chemistry, Analytical & Biological Chemistry UCC 

Synthesis 2024; 56(24): 3752-3768 (Special Issue Recent Advances in The Chemistry of Diazo 

Compounds) 

DOI: 10.1055/a-2348-5631 

Published on Line 24 May 2024 

 

Abstract 
Copper-mediated reactions of Ŭ-diazo-ɓ-keto sulfonamides led to a range of products, including 

alkynesulfonamides, enamines, and Ŭ-halosulfonamides, with no evidence for intramolecular CïH 

insertion in any of the reactions, in contrast to the reactivity of the comparable Ŭ-diazo-ɓ-oxo sulfones. 

Use of copper(II) triflate (5 mol%) led to the isolation of a series of alkynesulfonamides (up to 12% 

yield) and enamines (up to 64% yield). Use of copper(II) chloride (5 mol%) led to the formation, in 

addition, of Ŭ-halosulfonamides; use of stoichiometric amounts of copper(II) chloride/bromide enabled 

facile halogenation of the ɓ-keto sulfonamide to form Ŭ-halosulfonamides (up to 63% yield). 
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Resistance 
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Abstract 
Multidrug resistance (MDR) 

of human tumors has 

resulted in an immediate 

need to develop appropriate 

new drugs. This work 

outlines the development of 

20 potent IQQ N-oxide 

derivatives in two isomeric 

families, both exhibiting 

nanomolar GI50 against 

human tumor cell lines.  

 

Preliminary NCI-60 tumor 

screening sees the C(6) 

isomers achieve a mean 

GI50 > 2 times lower than the corresponding C(7) isomers. MDR evaluation of nine selected 

compounds reveals that each presents lower GI50 concentrations in two MDR tumor cell lines. Four of 

the series display nanomolar GI50 values against MDR cells, having selectivity ratios up to 2.7 versus 

the sensitive (parental) cells. The most potent compound 25 inhibits the activity of drug efflux pumps 

in MDR cells, causes significant ROS accumulation, and potently inhibits cell proliferation, causing 

alterations in the cell cycle profile. Our findings are confirmed by 3D spheroid models, providing new 

candidates for studies against MDR cancers. 

--------------------------------------------------------------------------------------------------------------------------  

 

BDSF Analogues Inhibit Quorum Sensing-Regulated Biofilm Production in Xylella 

fastidiosa 
by  

Conor Horgan1,2,3,À, Clelia Baccari 4,À, Michelle OôDriscoll 1,2,3, Steven E. Lindow 4,* and Timothy P. 

OôSullivan 1,2,3,* 

School of Chemistry, University College Cork and other. 

Microorganisms 2024, 12(12), 2496 

https://doi.org/10.3390/microorganisms12122496 

Published: 4 December 2024 

 

Abstract 
Xylella fastidiosa is an aerobic, Gram-negative bacterium that is responsible for many plant diseases. 

The bacterium is the causal agent of Pierceôs disease in grapes and is also responsible for citrus 

variegated chlorosis, peach phony disease, olive quick decline syndrome and leaf scorches of various 

species. The production of biofilm is intrinsically linked with persistence and transmission in X. 

fastidiosa. Biofilm formation is regulated by members of the Diffusible Signal Factor (DSF) quorum 

sensing signalling family which are comprised of a series of long chain cis-unsaturated fatty acids. 

This article describes the evaluation of a library of N-acyl sulfonamide bioisosteric analogues of 

BDSF, XfDSF1 and XfDSF2 for their ability to control biofilm production in X. fastidiosa. The 

compounds were screened against both the wild-type strain Temecula and an rpfF* mutant which can 

perceive but not produce XfDSF. Planktonic cell abundance was measured via OD600 while standard 

crystal violet assays were used to determine biofilm biomass. Several compounds were found to be 

effective biofilm inhibitors depending on the nature of the sulfonamide substituent. The findings 

reported here may provide future opportunities for biocontrol of this important plant pathogen. 
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Synthesis, evaluation and mechanistic insights of novel IMPDH inhibitors 

targeting ESKAPEE bacteria 
Nour Ayoub a 2, Amit Upadhyay b c d 2, Arnaud T°te e, Nicolas Pietrancosta f g, H®l¯ne Munier-

Lehmann a 1, Timothy P. O'Sullivan b c d 1 

School of Chemistry, University College Cork, Cork 

European Journal of Medicinal Chemistry Volume 280, 15 December 2024, 116920 

https://doi.org/10.1016/j.ejmech.2024.116920 

Published Version of Record 5 October 2024 

 

Abstract 

Antimicrobial resistance poses a significant threat to global health, necessitating the development of 

novel therapeutic agents with unique mechanisms of action. Inosine 5ǋ-monophosphate dehydrogenase 

(IMPDH), an essential enzyme in guanine nucleotide biosynthesis, is a promising target for the 

discovery of new antimicrobial agents. High-throughput screening studies have previously identified 

several urea-based leads as potential inhibitors, although many of these are characterised by reduced 

chemical stability. In this work, we describe the design and synthesis of a series of heteroaryl-

susbtituted analogues and the evaluation of their inhibitory potency against IMPDHs. Our screening 

targets ESKAPEE pathogens, including Pseudomonas aeruginosa, Staphylococcus 

aureus and Escherichia coli. Several analogues with submicromolar inhibitory potency are identified 

and show no inhibitory potency on human IMPDH nor cytotoxic effects on human cells. Kinetic 

studies revealed that these molecules act as noncompetitive inhibitors with respect to the substrates and 

ligand virtual docking simulations provided insights into the binding interactions at the interface of the 

NAD+ and IMP binding sites on IMPDH. 
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Flow Chemistry and Continuous Processing: More Mainstream than Ever! 
Kevin P. Cole*, Jonathan N. Jaworski, C. Oliver Kappe, Shu Kobayashi, Anita R. Maguir,  

Anne OôKearney-McMullan, Jaan A. Pesti 

School of Chemistry and School of Pharmacy, Analytical and Biological Chemistry Research Facility, 

UCC & Industry Partners 

Org. Process Res. Dev. 2024, 28, 5, 1269ï1271 

https://doi.org/10.1021/acs.oprd.3c00483 

Published 17 May 2024 
 

Abstract 
Abstract not available 
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The role of PAT in the development of telescoped continuous flow processes 
Aoife M. Kearney,  a   Stuart G. Collins  *b  and  Anita R. Maguire  *c   

School of Chemistry and School of Pharmacy, Analytical and Biological Chemistry Research Facility, 

UCC 

React. Chem. Eng., 2024,9, 990-1013 

https://doi.org/10.1039/D3RE00678F 
 

Abstract 
This review highlights the advantages of incorporating Process Analytical Technologies into 

continuous flow processes, especially in the context of telescoped multistep flow sequences. Use of 

FlowIR, in-line UV-vis, online HPLC, online MS and Flow NMR are discussed within this review, 

with multiple PAT techniques used in conjunction with one another in some instances. PAT is key in 

ensuring as much information as possible can be gathered during a chemical transformation, with real-

time analysis allowing for rapid reaction optimization. 
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Elucidating the Degradation Pathways of Human Insulin in the Solid State 
Andrew Fagan, Lorraine M. Bateman, Joseph P. OôShea & Abina M. Crean* 

SSPC, the SFI Centre for Pharmaceutical Research, School of Pharmacy, University College Cork 

 J. Anal. Test. 8, 288ï299 (2024) 

https://doi.org/10.1007/s41664-024-00302-5 

Published 6 May 2024 
 

Abstract 
While there have been significant advances in the development of peptide oral dosage forms in recent 

years, highlighted by the clinical and commercial success of approved peptides such as RybelsusÈ, 

there remain several barriers in the way of broad range applicability of this approach to peptide 

delivery. One such barrier includes the poor physical and chemical stability inherent to their structures, 

which persists in the solid state although degradation typically occurs at different rates and via 

different pathways in comparison to the solution state. Using insulin as a model peptide, this work 

sought to contribute to the development of analytical techniques for investigating common insulin 

degradation pathways. Chemically denatured, deamidated and aggregated samples were prepared and 

used to benchmark circular dichroism spectroscopy, reverse phase HPLC and size exclusion 

chromatography methods for the investigation of unfolding, chemical modifications and covalent 

aggregation of the insulin molecule respectively. Solid state degraded samples were prepared by 

heating insulin powder at 60 ÁC and 75% relative humidity for 1, 3, 5 and 7 d, and the degradation 

profiles of the samples were evaluated and compared with those observed in solution. While no 

unfolding was observed to occur, significant deamidation and covalent aggregation were detected. 

Reductive disulfide bond cleavage using dithiothreitol allowed for separation of the insulin A- and B-
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chains, offering a facile yet novel means of assessing the mechanisms of deamidation and covalent 

aggregation occurring in the solid state. 
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Selective Thermal Deprotection of N-Boc Protected Amines in Continuous Flow 
Michelle-Rose Ryan, Denis Lynch, Stuart G. Collins*, Anita R. Maguire*  

School of Chemistry, Analytical and Biological Chemistry Research Facility, UCC 

Org. Process Res. Dev. 2024, 28, 5, 1946ï1963 

https://doi.org/10.1021/acs.oprd.3c00498 

Published 25 April 2024 

 

Abstract 
 

Thermal N-Boc deprotection of a range of amines is readily effected in continuous flow, in the absence 

of an acid catalyst. While the optimum results were obtained in methanol or trifluoroethanol, 

deprotection can be effected in a range of solvents of different polarities. Sequential selective 

deprotection of N-Boc groups has been demonstrated through temperature control, as exemplified by 

effective removal of an aryl N-Boc group in the presence of an alkyl N-Boc group. As a proof of 

principle, a telescoped sequence involving selective deprotection of an aryl N-Boc group 

from 9h followed by benzoylation and deprotection of the remaining alkyl N-Boc group to form 

amide 13 proved successful. 
 

Graphic Abstract 
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Susceptibility of the Different Oxygen-Sensing Probes to Interferences in 

Respirometric Bacterial Assays with Complex Media 
Chiara Zanetti*; Liang Li*; Rafael Di Lazaro Gaspar*; Elisa Santovito*; Sophia Elisseeva; Stuart G. 

Collins*; Anita R. Maguire*; Dmitri B. Papkovsky* 

School of Biochemistry and Cell Biology, University College Cork & Others 

Sensors 2024, 24(1), 267 

https://doi.org/10.3390/s24010267 

Published: 2 January 2024 

 

Abstract 
Respirometric microbial assays are gaining popularity, but their uptake is limited by the availability of 

optimal O2 sensing materials and the challenge of validating assays with complex real samples. We 

conducted a comparative evaluation of four different O2-sensing probes based on Pt-porphyrin 

phosphors in respirometric bacterial assays performed on standard time-resolved fluorescence reader. 

The macromolecular MitoXpress, nanoparticle NanO2 and small molecule PtGlc4 and PtPEG4 probes 

https://doi.org/10.1021/acs.oprd.3c00498
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were assessed with E. coli cells in five growth media: nutrient broth (NB), McConkey (MC), Rapid 

Coliform ChromoSelect (RCC), M-Lauryl lauryl sulfate (MLS), and Minerals-Modified Glutamate 

(MMG) media. Respiration profiles of the cells were recorded and analyzed, along with densitometry 

profiles and quenching studies of individual media components. This revealed several limiting factors 

and interferences impacting assay performance, which include probe quenched lifetime, instrument 

temporal resolution, inner filter effects (mainly by indicator dyes), probe binding to lipophilic 

components, and dynamic and static quenching by media components. The study allowed for the 

ranking of the probes based on their ruggedness, resilience to interferences and overall performance in 

respirometric bacterial assays. The óshieldedô probe NanO2 outperformed the established MitoXpress 

probe and the small molecule probes PtGlc4 and PtPEG4. 

--------------------------------------------------------------------------------------------------------------------------  

 

Enhanced Photostability and Photoactivity of Ruthenium Polypyridyl-Based 

Photocatalysts by Covalently Anchoring Onto Reduced Graphene Oxid 
Se§n Hennessey, Roberto Gonz§lez-G·mez*, Kathryn McCarthy, Christopher S. Burke, Camille Le 

Hou®rou, Nirod Kumar Sarangi, Patrick McArdle, Tia E. Keyes, Fabio Cucinotta, Pau Farr¨s* 

School of Biological and Chemical Sciences, Energy Research Centre, Ryan Institute, University of 

Galway,  

UCC, DCU, Newcastle University, UK. 

ACS Omega 2024, 9, 12, 13872ï13882 

https://doi.org/10.1021/acsomega.3c08800 

Published March 14, 2024 

 

Abstract 
Recentstudies toward finding more efficient ruthenium 

metalloligands for photocatalysis applications have 

shown that the derivatives of the linear 

[Ru(dqp)2]
2+ (dqp: 2,6-di(quinolin-8-yl)-pyridine) 

complexes hold significant promise due to their 

extended emission lifetime in the ɛs time scale while 

retaining comparable redox potential, extinction 

coefficients, and absorption profile in the visible region 

to [Ru(bpy)3]
2+ (bpy: 2,2ǋ-bipyridine) and 

[Ru(tpy)2]
2+ (tpy: 2,2ǋ:6ǋ,2ǌ-terpyridine) complexes. 

Nevertheless, its photostability in aqueous solution 

needs to be improved for its widespread use in 

photocatalysis. Carbon-based supports have arisen as 

potential solutions for improving photostability and 

photocatalytic activity, yet their effect greatly depends 

on the interaction of the metal complex with the 

support. Herein, we present a strategy for obtaining Ruïpolypyridyl complexes covalently linked to 

aminated reduced graphene oxide (rGO) to generate novel materials with long-term photostability and 

increased photoactivity. Specifically, the hybrid Ru(dqp)@rGO system has shown excellent 

photostable behavior during 24 h of continual irradiation, with an enhancement of 10 and 15% of 

photocatalytic dye degradation in comparison with [Ru(dqp)2]
2+ and Ru(tpy)@rGO, respectively, as 

well as remarkable recyclability. The presented strategy corroborates the potential of [Ru(dqp)2]
2+ as 

an interesting photoactive molecule to produce more advantageous light-active materials by covalent 

attachment onto carbon-based supports. 

--------------------------------------------------------------------------------------------------------------------------  
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Colyophilized SugarïPolymer Dispersions for Enhanced Processing and Storage 

Stability 
Claudia Giannachi, Evin Allen, Gr§inne Egan, Sonja Vucen, Abina M. Crean* 

SSPC, the SFI Research Centre for Pharmaceuticals, School of Pharmacy, University College Cork 

Mol. Pharmaceutics 2024, 21, 6, 3017ï3026 

https://doi.org/10.1021/acs.molpharmaceut.4c00187 

Published May 17, 2024 
 

Abstract 
Sucrose and trehalose pharmaceutical excipients are employed to stabilize protein therapeutics in a 

dried state. The mechanism of therapeutic protein stabilization is dependent on the sugars being 

present in an amorphous solid-state. Colyophilization of sugars with high glass transition polymers, 

polyvinylpyrrolidone (PVP), and poly(vinylpyrrolidone vinyl acetate) (PVPVA), enhances amorphous 

sugar stability. This study investigates the stability of colyophilized sugarïpolymer systems in the 

frozen solution state, dried state postlyophilization, and upon exposure to elevated humidity. Binary 

systems of sucrose or trehalose with PVP or PVPVA were lyophilized with sugar/polymer ratios 

ranging from 2:8 to 8:2. Frozen sugarïPVPVA solutions exhibited a higher glass transition temperature 

of the maximally freeze-concentrated amorphous phase (Tgô) compared to sugarïPVP solutions, 

despite the glass transition temperature (Tg) of PVPVA being lower than PVP. Tg values of all 

colyophilized systems were in a similar temperature range irrespective of polymer type. Greater 

hydrogen bonding between sugars and PVP and the lower hygroscopicity of PVPVA influenced 

polymer antiplasticization effects and the plasticization effects of residual water. Plasticization due to 

water sorption was investigated in a dynamic vapor sorption humidity ramping experiment.  

 

Lyophilized sucrose systems 

exhibited increased amorphous 

stability compared to trehalose upon 

exposure to the humidity. 

Recrystallization of trehalose was 

observed and stabilized by polymer 

addition. Lower concentrations of 

PVP inhibited trehalose 

recrystallization compared to 

PVPVA. These stabilizing effects 

were attributed to the increased 

hydrogen bonding between 

trehalose and PVP compared to 

trehalose and PVPVA. Overall, the 

study demonstrated how differences in polymer hygroscopicity and hydrogen bonding with sugars 

influence the stability of colyophilized amorphous dispersions. These insights into excipient solid-state 

stability are relevant to the development of stabilized biopharmaceutical solid-state formulations. 

----------------------------------------------------------------------------------------------------------------------------  

 

Discovery of Potent Isoquinolinequinone N-Oxides to Overcome Cancer Multidrug 

Resistance 
Ryan D. Kruschel, M®lanie A. G. Barbosa, Maria Jo«o Almeida, Cristina P. R. Xavier, M. Helena 

Vasconcelos, Florence O. McCarthy 

School of Chemistry, Analytical and Biological Chemistry Research Facility, University College Cork 

& others 
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Abstract 
Multidrug resistance (MDR) of human tumors has resulted in an immediate need to develop 

appropriate new drugs. This work outlines the development of 20 potent IQQ N-oxide derivatives in 

two isomeric families, both exhibiting nanomolar GI50 against human tumor cell lines. Preliminary 

NCI-60 tumor screening sees the C(6) isomers achieve a mean GI50 > 2 times lower than the 

corresponding C(7) isomers. MDR evaluation of nine selected compounds reveals that each presents 

lower GI50 concentrations in two MDR tumor cell lines. Four of the series display nanomolar 

GI50 values against MDR cells, having selectivity ratios up to 2.7 versus the sensitive (parental) cells. 

The most potent compound 25 inhibits the activity of drug efflux pumps in MDR cells, causes 

significant ROS accumulation, and potently inhibits cell proliferation, causing alterations in the cell 

cycle profile. Our findings are confirmed by 3D spheroid models, providing new candidates for studies 

against MDR cancers. 

 

 
------------------------------------------------------------------------------------------------------------------------  

 

Regioselective Partial Hydrogenation and Deuteration of Tetracyclic 

(Hetero)aromatic Systems Using a Simple Heterogeneous Catalyst 
Roberta A. Kehoe, Dr. Amy Lowry, Dr. Mark E. Light, Dr. David J. Jones, Dr. Peter A. Byrne, Dr. 

Gerard P. McGlacken 

School of Chemistry, Analytical and Biological Chemistry Research Facility, University College Cork 

& Others 

Chemistry A European Journal Volume30, Issue17 March 20, 2024 e202400102 

https://doi.org/10.1002/chem.202400102 

First published: 12 January 2024 

 

Abstract 
The introduction of added ó3-dimensionalityô through late-stage functionalisation of extended 

(hetero)aromatic systems is a powerful synthetic approach. The abundance of starting materials and 

cross-coupling methodologies to access the precursors allows for highly diverse products. Subsequent 

selective partial reduction can alter the core structure in a manner of interest to medicinal chemists. 

Herein, we describe the precise, partial reduction of multicyclic heteroaromatic systems using a simple 

heterogeneous catalyst. The approach can be extended to introduce deuterium (again at late-stage). 

Excellent yields can be obtained using simple reaction conditions. 

 

Graphical Abstract 
The introduction of added ó3-dimensionalityô through late-stage functionalisation is a powerful 

synthetic approach to biologically significant moieties. Herein, a hydrogenative, regioselective 

dearomatisation of extended (hetero)aromatic systems is described, using a simple Pd catalyst at 

atmospheric hydrogen pressure. Deuteration is also demonstrated, and some initial mechanistic 

insights are revealed. 
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Synthesis and characterisation of antimicrobial metalïorganic frameworks as 

multi-drug carriers 
Ahmed Ahmed; Aileen Kelly; Dayle Leonard; Waleed Saleem; Andrey Bezrukov; Constantinos G. 

Efthymiou; Michael J. Zaworotko; Davide Tiana; Aoife Boyd; Constantina Papatriantafyllopoulou 

UCC, University of Galway UL and SSPC 

Dalton Trans., 2024,53, 11867-11875 

https://doi.org/10.1039/D4DT01100G 

First published 21 Jun 2024 

 

Abstract 

Antibiotic resistance is a significant global concern, necessitating the development of either new 

antibiotics or advanced delivery methods. With this in mind, we report on the synthesis and 

characterisation of a new family of MetalïOrganic Frameworks (MOFs), OnG6 MOFs, designed to 

act as multi-drug carriers for bacterial infection treatment. OnG6 is based on the pro-drug 4,4ǋ-

azodisalicylic acid (AZDH4), which in vivo produces two equivalents of para-aminosalicylic acid 

(ASA), a crucial drug for M. tuberculosis treatment. X-ray and computational studies revealed 

that OnG6 MOFs are mesoporous MOFs with etb topology and an [M2(AZD)] formula (M = 

Zn, OnG6-Zn; Mg, OnG6-Mg; Cu, OnG6-Cu; and Co, OnG6-Co), featuring 1-dimensional channel 

type pores of 25 ¡ diameter. OnG6 MOFs are the first reported MOFs bearing the ligand AZDH4, 

joining the family of mesoporous MOFs arranged in a honeycomb pattern. They absorb isoniazid 

(INH) and ciprofloxacin (CIPRO) with the former being a specific antibiotic for M. tuberculosis, and 

the latter being a broader-spectrum antibiotic. The stability of the MOFs and their capacity for 

antibiotic uptake depend on the nature of the metal ion, with OnG6-Mg demonstrating the highest 

drug absorption. The antimicrobial activity of these species was assessed against S. aureus and E. coli, 

revealing that the carriers containing CIPRO displayed optimal efficacy. 

 

 
 

---------------------------------------------------------------------------------------------------------------------------  
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Gene Editing with Artificial DNA Scissors 
Dr. Alex Gibney, Prof. Dr. Andrew Kellett* 

SSPC, The Science Foundation Ireland Research Centre for Pharmaceuticals, School of Chemical 

Sciences, Dublin City University 

Chemistry ï A European Journal: Volume 30, Issue 57 e202401621 11 October 2024 

https://doi.org/10.1002/chem.202401621 

First published: 10 July 2024 

 

Abstract 
Artificial metallo-nucleases (AMNs) are small molecule DNA cleavage agents, also known as DNA 

molecular scissors, and represent an important class of chemotherapeutic with high clinical potential. 

This review provides a primary level of exploration on the concepts key to this area including an 

introduction to DNA structure, function, recognition, along with damage and repair mechanisms. 

Building on this foundation, we describe hybrid molecules where AMNs are covalently attached to 

directing groups that provide molecular scissors with enhanced or sequence specific DNA damaging 

capabilities. As this research field continues to evolve, understanding the applications of AMNs along 

with synthetic conjugation strategies can provide the basis for future innovations, particularly for 

designing new artificial gene editing systems. 

 

Graphical Abstract 
Artificial metallonucleases (AMNs) are small molecule DNA cleavage agents, also known as 

molecular scissors, and represent an important class of chemotherapeutic agent. This review introduces 

concepts core to this area such as DNA structure, AMN design, and cleavage mechanisms. We also 

describe hybrid molecules where AMNs are covalently attached to directing groups that provide 

sequence specific DNA damaging capabilities. 
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Asymmetric synthesis of enantioenriched Ŭ-allyl esters through Pd(BINAPHANE)-

catalysed allylation of disubstituted ketenesÀ 
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Abstract 
Pd2dba3ĿCHCl3 (2.5 mol%)-BINAPHANE (5 mol%) was used to promote the first catalytic 

enantioselective allylation of disubstituted ketenes to give Ŭ-allyl esters. The ester products were 

formed in good to excellent yields (61ï93% yield for 13 examples, 16 examples in all), with moderate 

to good enantioselectivity (68ï80% ee for 7 examples). 
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Wirefree Electrochemistry for Enhanced Detection and Treatment of Disease 
Ois²n Foley Doyle a, Robert J. Forster a b* 

School of Chemical Sciences, DCU, FutureNeuro, SFI Research Centre for Chronic and Rare 

Neurological Diseases 

Electrochemistry Communications Volume 169, December 2024, 107832 

https://doi.org/10.1016/j.elecom.2024.107832 

Version of Record 9 November 2024 
 

Abstract 
Wirefree, or bipolar electrochemistry, BPE, has the potential to transform patient outcomes through 

early diagnosis using ultrasensitive sensors for multiple biomarkers and personalised treatments such 

as enhanced cell growth, differentiation and destruction as well as local delivery of therapeutics. We 

highlight the emerging field of wirefree electroceuticals and show how BPE could enable precise 

modulation of neural circuits, non-pharmaceutical therapies for conditions like Parkinsonôs disease and 

chronic pain management, as well as on-demand drug delivery with high spatial and temporal 

precision. Moreover, it explores the integration of advanced nanomaterials illustrating their pivotal role 

in enhancing electrode performance and biocompatibility, thereby maximising their potential 

diagnostic and therapeutic efficacy especially in vivo. 
 

Graphical abstract 
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Prebiotic membrane structures mimic the morphology of alleged early traces of life 

on Earth 
Se§n F. Jordan*, Mark A. van Zuilen, Joti Rouillard, Zita Martins & Nick Lane  
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Commun Earth Environ 5, 234 (2024) 
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Abstract 
Elucidating compositions of the first cell membranes requires experiments with molecules and 

chemical conditions representative of early Earth. The molecules used are described as óprebiotically 

plausibleô, i.e., they could have formed through abiotic reactions before the emergence of biology. 

Similarly, the chemical properties of solutions in which these membranes are formed (e.g., pH, 

temperature, ionic strength) must represent early Earth environments. Here, using confocal and 

transmission electron microscopy combined with population morphometry, we show that prebiotically 

plausible molecules, in solutions representative of Hadean submarine alkaline hydrothermal vents, 

form microstructures with substantial morphological diversity. The microstructures hold the potential 

for use as analogues of prebiotic processes in the rock record. Additionally, many of the structures are 

morphologically similar to purported early microfossils, highlighting limitations of morphological 

interpretation in these studies. Detailed analyses of abiotic microstructures are essential for 

understanding the earliest life on Earth, and for interpretation of potential biosignatures from extra-

terrestrial bodies. 
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Spectroscopic detection of bioaerosols with the wibs-4+: Anthropogenic and 

meteorological impacts 
Emma Markey a, Jerry Hourihane Clancy a, Mois®s Mart²nez-Bracero a, Roland Sarda-

Est¯ve b, Dominique Baisn®e b, Eoin J. McGillicuddy c, Gavin Sewell c, Carsten Ambelas Skjßth d, David 
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Science of The Total Environment Volume 943, 15 September 2024, 173649 
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Abstract 

 
This research builds upon a previous study that explored the potential of the modified WIBS-4+ to 

selectively differentiate and detect different bioaerosol classes. The current work evaluates the 

influence of meteorological and air quality parameters on bioaerosol concentrations, specifically pollen 

and fungal spore dynamics. 

Temperature was found to be the most influential parameter in terms of pollen production and release, 

showing a strong positive correlation. Wind data analysis provided insights into the potential 

geographic origins of pollen and fungal spore concentrations. Fungal spores were primarily shown to 

originate from a westerly direction, corresponding to agricultural land use, whereas pollen largely 

originated from a North-easterly direction, corresponding to several forests. 
 

The influence of air quality was also analysed to understand its potential impact on the WIBS 

fluorescent parameters investigated. Most parameters had a negative association with fungal spore 

concentrations, whereas several anthropogenic influences showed notable positive correlations with 

daily pollen concentrations. This is attributed to similar driving forces (meteorological parameters) and 

geographical origins. In addition, the WIBS showed a significant correlation with anthropogenic 

pollutants originating from combustion sources, suggesting the potential for such modified 

spectroscopic instruments to be utilized as air quality monitors. 
 

By combining all meteorological and pollution data along with WIBS-4+ channel data, a set of 

Multiple Linear Regression (MLR) analyses were completed. Successful results with R2 values 

ranging from 0.6 to 0.8 were recorded. The inclusion of meteorological parameters was dependent on 

the spore or pollen type being examined. 
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Pyrolysis, a recovery solution to reduce landfilling of residual organic waste 

generated from mixed municipal waste 
Jessica Gra­a, Marzena Kwapinska*, Brian Murphy, Tim Duggan, James J. Leahy & Brian Kelleher  
DCU, Department of Chemical Sciences, University of Limerick & Others 

Environ Sci Pollut Res 31, 30676ï30687 (2024) 

 https://doi.org/10.1007/s11356-024-33282-1 

Published13 April 2024 

 

Abstract 
Despite policies to restrict the mixing of organic waste with other general waste and improve its 

separation at source, municipal solid waste still contains a high proportion of organic waste. The 

residual organic waste is generated as a by-product of the mechanical treatment of municipal solid 

waste (MSW) and is mainly disposed in landfills after composting. Its reuse and recovery status varies 

across European countries. Most countries restrict the use of biostabilised residual waste (BSRW) to 

landfill cover, whereas others have regulated it as marketable compost. Crucially, BSRW is set to lose 

its ñrecycledò status under the revised European Union waste framework, with probably tighter 

restrictions and increased costs imposed for the landfilling of organic waste. Our research aimed to 

investigate pyrolysis as an alternative technology to treat the 10ï40 mm fraction of BSRW 

(representing 50% of BSRW generated). Pyrolysis at 700 ÁC was carried out and feedstock and 

pyrolysis products were characterized. Mass and energy balances showed that pyrolysis produced hot 

vapour/gas whose combustion may render the pyrolysis process energetically sustainable. Biochar 

comprises 30ï50% of BRSW mass after removal of glass, metal and stones. Our results indicate that 

pyrolysis has the potential to create options for contributing to reduce the landfilling of BSRW; 

however, the presence of residual impurities may limit biochar applications. 
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Enhancing Phototoxicity in BODIPY-Perylene Charge Transfer Dyads by 

Combined Iodination and Mesylation 
Rhianne C. Curley, Ruben Arturo Arellano-Reyes, James N. McPherson, Vickie McKee, Tia E. Keyes* 

Chemistry Europe A European Journal Volume30, Issue71 December 18, 2024 e202403149 

https://doi.org/10.1002/chem.202403149 

First published: 07 October 2024 

 

Abstract 
The uptake and phototoxicity of a family of BODIPY-perylene charge transfer dyads are compared in 

live cancer and non-cancer cell lines to evaluate their performance in imaging and photodynamic 

therapy (PDT). The impact of iodination and mesylation of the meso position of the compounds on 
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their optical properties, cell uptake and toxicity are compared. Notably, across all derivatives the 

probes were minimally dark toxic up to 50 ɛM, (the maximum concentration tested), but exhibited 

outstanding phototoxicity with nanomolar IC50 values and impressive phototoxic indices (PI, ratio of 

dark IC50 to light IC50), with best performance for the mesylated iodinated derivative MB2PI, which 

had a PI of >218 and >8.9 in MCF-7 cells and tumour spheroids respectively. This is significantly 

higher than non-iodinated analogue MB2P in MCF-7 cells with an observed PI of >109 and slightly 

higher than MB2PI in spheroids with a PI of >8. This compound also showed interesting emission 

spectral variation with localisation that responded to stimulation of inflammation. Additional studies 

confirmed efficient singlet oxygen generation by the BODIPYs, suggesting a Type II mechanism of 

phototoxicity. Overall, the data indicates that combining charge transfer and iodination is an effective 

strategy for enhancing phototherapeutic capacity of BODIPY PS. 

 

Graphic Abstract 
We report a family of BODIPY-perylene charge transfer compounds with and without iodination 

and/or a mesityl group. The BODIPY derivatives reported show high phototoxicity in both 2D cell 

cultures and multicellular tumour spheroids, where MB2PI (iodinated BODIPY-perylene with a 

mesityl group) was the most phototoxic derivative, indicating that combining strategies to enhance 

phototoxicity can yield positive results. 
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Abstract 
Purpose 

Phosphorus (P) sorption processes in soils can influence P plant-availability and influence óbuild-upô 

and ódraw-downô P cycles. Current fertiliser recommendations do not take these processes into 

account. This study aimed to integrate soil P sorption behaviour and P agronomic-indices to strengthen 

P management recommendations. 

Methods 

Mineral soil covering 35,716-km2 of Ireland was characterised by P status (Morganôs P and Mehlich-3 

P), and Langmuir sorption parameters of P sorption maximum capacity (Smax, mgĿkgī1) and binding 

energy (k, LĿmgī1). 
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Abstract 
Nucleic Acid Nanocapsules (NANs) are nucleic 

acid nanostructures that radially display 

oligonucleotides on the surface of cross-linked 

surfactant micelles. Their chemical makeup 

affords the stimuli-responsive release of 

therapeutically active DNAïsurfactant conjugates 

into the cells. While NANs have so far 

demonstrated the effective cytosolic delivery of 

their nucleic acid cargo, as seen indirectly by their 

gene regulation capabilities, there remain gaps in 

the molecular understanding of how this process 

happens. Herein, we examine the enzymatic 

degradation of NANs and confirm the identity of 

the DNAïsurfactant conjugates formed by using 

mass spectrometry (MS). With surface enhanced 

(resonance) Raman spectroscopy (SE(R)RS), we also provide evidence that the energy-independent 

translocation of such DNAïsurfactant conjugates is contingent upon their release from the NAN 

structure, which, when intact, otherwise buries the hydrophobic surfactant tail in its interior. Such 

information suggests a critical role of the surfactant in the lipid disruption capability of the DNA 

surfactant conjugates generated from degradation of the NANs. Using NANs made with different tail 

lengths (C12 and C10), we show that this mechanism likely holds true despite significant differences in 

the physical properties (i.e., critical micelle concentration (CMC), surfactants per micelle, Nagg) of the 

resultant particles (C12 and C10 NANs). While the total cellular uptake efficiencies of C12 and 

C10 NANs are similar, there were differences observed in their cellular distribution and localized 

trafficking, even after ensuring that the total concentration of DNA was the same for both particles. 

Ultimately, C10 NANs appeared less diffuse within cells and colocalized less with lysosomes over 

time, achieving more significant knockdown of the target gene investigated, suggesting more effective 

endosomal escape. These differences indicate that the surfactant assembly and disassembly properties, 

including the number of surfactants per particle and the CMC can have important implications for the 

cellular delivery efficacy of DNA micelles and surfactant conjugates. 
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Abstract 
Recentstudies toward finding more efficient ruthenium metalloligands for photocatalysis applications 

have shown that the derivatives of the linear [Ru(dqp)2]
2+ (dqp: 2,6-di(quinolin-8-yl)-pyridine) 

complexes hold significant promise due to their extended emission lifetime in the ɛs time scale while 

retaining comparable redox potential, extinction coefficients, and absorption profile in the visible 

region to [Ru(bpy)3]
2+ (bpy: 2,2ǋ-bipyridine) and [Ru(tpy)2]

2+ (tpy: 2,2ǋ:6ǋ,2ǌ-terpyridine) complexes. 

Nevertheless, its photostability in aqueous solution needs to be improved for its widespread use in 

photocatalysis. Carbon-based supports 

have arisen as potential solutions for 

improving photostability and 

photocatalytic activity, yet their effect 

greatly depends on the interaction of the 

metal complex with the support. Herein, 

we present a strategy for obtaining Ruï

polypyridyl complexes covalently linked 

to aminated reduced graphene oxide 

(rGO)  

 

to generate novel materials with long-term 

photostability and increased photoactivity. 

Specifically, the hybrid Ru(dqp)@rGO 

system has shown excellent photostable 

behavior during 24 h of continual 

irradiation, with an enhancement of 10 

and 15% of photocatalytic dye 

degradation in comparison with 

[Ru(dqp)2]
2+ and Ru(tpy)@rGO, 

respectively, as well as remarkable recyclability. The presented strategy corroborates the potential of 

[Ru(dqp)2]
2+ as an interesting photoactive molecule to produce more advantageous light-active 

materials by covalent attachment onto carbon-based supports. 
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Abstract 
Silicon dioxide (SiO2) is ubiquitous in biomedical diagnostics and other applications as a capture 

medium for nucleic acids and proteins. Diagnostic devices have seen rapid miniaturisation in recent 

years, due to the increased demand for portable point-of-care diagnostics. However, there are increasing 

challenges with incorporating SiO2 nanostructures into diagnostic devices, due to the complexity of 

nanostructured SiO2 synthesis, often involving etching and chemical vapour deposition under high 

vacuum conditions. 

We report a novel and straightforward method for deposition of high-quality, nanoscale SiO2 films and 

3D SiO2 structures using thermal decomposition of polydimethylsiloxane (PDMS), in a furnace at 

atmospheric pressure at 500 ÁC. This method allows individual nanometre controllability of conformal 

pinhole-free layers on a variety of materials and morphologies. The temperature ramp rate is a key factor 

in determining the SiO2 deposit morphology, with slower ramp rates leading to highly conformal 2D 

films and faster ones yielding 3D nanodentrite structures. For the 2D films, the film thickness, as 

https://www.sciencedirect.com/journal/applied-materials-today/vol/38/suppl/C
https://doi.org/10.1016/j.apmt.2024.102175
https://www.sciencedirect.com/topics/engineering/nanometre


87  
 

                                                       IRISH CHEMICAL NEWS ISSUE NO. 2 MAY 2025 

 

 

determined by spectroscopic ellipsometry and confirmed by SEM data, is shown to correlate excellently 

with initial PDMS source material mass in the thickness range 0.8ï18 nm. Fits to ellipsometry models 

confirm that the refractive index of the deposited film matches the expected value for SiO2, while 

electrical breakdown measurements confirm that the breakdown strength of the films is comparable to 

that of high-quality thermal oxides. Depositions on high aspect ratio ZnO nanostructures are shown to 

be highly conformal, leading to core-shell ZnO-SiO2 nanostructures whose shell thickness is in excellent 

agreement with the expected values from deposition on planar substrates. At faster ramp rates an abrupt 

morphological transition is seen to a deposit which displays a 3D nanodentrite morphology. The 

possibilities for applications of both morphologies (and core-shell combinations with other 

nanostructured materials) in biosensing and related areas are briefly discussed, and the DNA capture 

capabilities of each nanostructure are measured. The high aspect ratio nanodendrite structures allow for 

significant DNA capture within microfluidic devices in the presence of low DNA concentrations, with a 

maximum average capture efficiency of 43.4 % achieved in the presence of 10 ng/mL of DNA, which is 

an improvement by a factor of Ḑ 3 over planar Si surfaces. Improvements by factors of >10 over planar 
surfaces were achieved at higher DNA concentrations of 100 and 1000 ng/mL. 
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Abstract 
Nanotechnology's potential in revolutionising cancer treatments is evident in targeted drug 

delivery systems (DDSs) engineered to optimise therapeutic efficacy and minimise toxicity. This study 

examines a novel nanocarrier constructed with carbon nano-onions (CNOs), engineered and evaluated 

for its ability to selectively target cancer cells overexpressing the hyaluronic acid receptor; CD44. Our 

results highlighted that the CNO-based nanocarrier coupled with hyaluronic acid as the targeting agent 

demonstrated effective uptake by CD44+ PANC-1 and MIA PaCa-2 cells, while avoiding CD44- Capan-
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1 cells. The CNO-based nanocarrier also exhibited excellent biocompatibility in all tested pancreatic 

ductal adenocarcinoma (PDAC) cells, as well as healthy cells. Notably, the CNO-based nanocarrier was 

successfully loaded with chemotherapeutic 4-(N)-acyl- sidechain-containing prodrugs derived from 

gemcitabine (GEM). These prodrugs alone exhibited remarkable efficacy in killing PDAC cells which 

are known to be GEM resistant, and their efficacy was amplified when combined with the CNO-based 

nanocarrier, particularly in targeting GEM-resistant CD44+ PDAC cells. These findings demonstrate the 

potential of CNOs as promising scaffolds in advancing targeted DDSs, signifying the translational 

potential of carbon nanoparticles for cancer therapy. 
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Abstract 
 

Cancer, responsible for approximately 10 million lives annually, urgently requires innovative treatments, 

as well as solutions to mitigate the limitations of traditional chemotherapy, such as long-term adverse 

side effects and multidrug resistance. This review focuses on Carbon Dots (CDs), an emergent class of 

nanoparticles (NPs) with remarkable physicochemical and biological properties, and their burgeoning 

applications in bioimaging and as nanocarriers in drug delivery systems for cancer treatment. The review 

initiates with an overview of NPs as nanocarriers, followed by an in-depth look into the biological 

barriers that could affect their distribution, from barriers to administration, to intracellular trafficking. It 

further explores CDsǋ synthesis, including both bottom-up and top-down approaches, and their notable 

biocompatibility, supported by a selection of in vitro, in vivo, and ex vivo studies. Special attention is 

given to CDsǋ role in bioimaging, highlighting their optical properties. The discussion extends to their 

emerging significance as drug carriers, particularly in the delivery of doxorubicin and other anticancer 

agents, underscoring recent advancements and challenges in this field. Finally, we showcase examples 

of other promising bioapplications of CDs, emergent owing to the NPs flexible design. As research on 

CDs evolves, we envisage key challenges, as well as the potential of CD-based systems in bioimaging 

and cancer therapy. 
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