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Program 

Monday, 20.03.2023 

 

15:00 – 18:00 JCF Workshops* (JCF only)  TBA

18:00 – 20:00 Networking Evening* (JFC only) Foyer of 

Heinrich Buff 

Ring 17 

Tuesday, 21.02.2023 

 

13:00 Registration Desk Opening Heinrich Buff 

Ring 19, lower 

floor

09:00 – 13:30 Speaker Conference* 

(Regionalvorsitz only) 

C5b, Heinrich 

Buff Ring 19 

13:30 – 14:30 Lunch Break (Official Conference Start)  

14:30 – 17:00 Industry Workshops see below

17:00 – 18:00 Break  

18:00 – 20:00 Welcome Reception Foyer of 

Heinrich Buff 

Ring 17 

* These program elements are reserved for JCF members and are therefore not part of the 

official conference. 
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Wednesday, 22.03.2023 

 

09:00 – 10:30 Opening + Awards Ceremony C112, Heinrich 

Buff Ring 19 

10:30 – 11:00 Break  

11:00 – 12:00 Benjamin List C112 

 12:00 – 12:30 NFDI4Chem C112 

 12:30 – 13:30 Lunch Break  

 13:30 – 14:00 Stefanie Kaiser C112 

14:00 – 15:00 Industry Lectures 

(Boehringer Ingelheim, Lonza AG, 

ALTANA AG) 

C112 

15:00 – 15:30 Break  

 15:30 – 16:30 Rosalba A. Rincón Ovalles C112 

 16:30 – 16:45 Break  

 16:45 – 17:30 Industry Lecture (Evonik 

Industries AG) 

C112 

 17:30 – 18:00 Peter R. Schreiner C112 

 18:00 – 18:30 Break  

 18:30 – 20:00 Conference Dinner Südanlage 3, 

bus stop: Berliner 

Platz. 
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Thursday, 23.03.2023 

 

09:00 – 10:00 Jürgen Janek C112 

10:00 – 10:30 FAIR4Chem Award C112 

10:30 – 11:00 Break  

11:00 – 11:30 Alicia Casitas C112 

 11:30 – 12:30 Industry Lectures 

(HOX Life Sciences GmbH, 

BASF, Roche) 

C112 

 12:30 – 13:30 Lunch Break  

 13:30 – 14:30 Oral Presentations C112 

 14:30 – 16:00 Postersession Foyer, Physics Lecture 

Hall Building, Heinrich 

Buff Ring 14 

16:00 – 16:15 Break  

16:15 – 17:15 Stefanie Dehnen C112 

17:15 – 18:15 Pitches C112 

 18:15 – 19:30 Break  

 19:30 – 20:00 Night Life Starting at Berliner 

Platz, Giessen 
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Friday, 24.03.2023 

 

09:00 – 09:30 Urs Gellrich C112 

09:30 – 10:30 Oral Presentations C112 

10:30 – 12:00 Postersession Foyer, Physics Lecture 

Hall Building, Heinrich 

Buff Ring 14 

 12:00 – 13:15 Oral Presentations C112

 13:15 – 14:15 Closing Ceremony C112

 14:15 – 20:00 Social Activities Various Locations
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Greetings 

Greetings of Paul Debes and Lysander Wagner 

Heads of Conference FJS 2023 Giessen 

Dear participants, 

on the footprints of a marvelous chemist, we are coming home to 

the mother of all laboratories. Thus, we are pleased to welcome 

you to the 25th Spring Symposium 2023 in Giessen - Chemistry 

is Coming Home!  

Exactly 150 years ago, Justus von Liebig, the namesake of our 

university, passed away. You might ask why we are turning the spotlight on him. By establishing 

a both fast and reliable elemental analysis, setting up fundamental theories about the structure 

of molecules, and creating a groundbreaking laboratory architecture, he turned alchemy into 

modern chemistry. As an excellent teacher, numerous great chemists - such as Kekulé, 

Erlenmeyer, Fehling, Fresenius, and Hofmann - arose from his school. His pioneering 

achievements in the fields of agriculture, anesthesia, and food chemistry were motivated by 

dedicating research to society. By that, he not only saved but also enabled millions of lives. 

Following Liebig’s spirit, we want to learn from history in order to face our current challenges. 

So, let us young chemists meet, discuss with each other, and exchange ideas to find solutions 

to future problems. 

This year provides another opportunity to lock back in history. The FJS 2023 represents the 25th 

anniversary of the Spring Symposium. Since the conference in Berlin in the year 1999, the young 

chemist’s network of the German Chemical Society organizes each year a spring symposium. 

These adapted to the new situation of the pandemic and switched to a digital conference two 

years ago. Last year, the FJS returned to an on-site format in a very professional way organized 

by the JCF Hannover and Göttingen. Together we want to take a look back at 25 years of FJS. 

We are looking forward to over ten oral presentations and over 100 posters, mainly from young 

scientists, which allow for communicating the future also in this year. Especially, the brief pitches 

shall promote young researchers to present their results on a big stage. Furthermore, we offered 

a junior group leader of each organizing JCF the possibility to share their results within an oral 

contribution. 

At the end, we would like to utterly thank all the people who enabled this event. We thank our 

wonderful team for their large effort. We thank the JCFs from Frankfurt and Marburg for joining 
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us in preparing a Hessian FJS. We are grateful for the support by the GDCh, the Justus-Liebig 

University for hosting the conference, and all sponsors of the FJS 2023 for building the financial 

basis of this symposium. 

With kind regards, 

 

Paul Debes    Lysander Wagner 

Head of Conference    Head of Conference 
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Greetings of Dr. Karsten Danielmeier 

President of the GDCh 

I welcome you in the name of the entire Board of the 

GDCh to the JCF Spring Symposium in Gießen. Although 

the “Frühjahrssymposium” is a meeting of young 

chemists, it does have a remarkable tradition. It began 

with a small event in Berlin in 1999 and developed into 

one of the largest conferences in Europe organized by 

young scientists for young scientists. 

“Chemistry is coming home” is this year’s motto und this motto highlights the significance and 

relevance of chemistry in our daily lives. As chemists, we are aware of the eminently important 

contributions that Justus von Liebig made to chemistry. And since he worked in Giessen for 

almost thirty years, we are also honoring one of the world's most important and influential 

chemists with this event. 

But the tagline "Chemistry is coming home" suggests more that returning to a location where a 

famous chemist once lived. It represents the idea that chemistry is not just limited to the lab or 

academic institutions, but it is present and impacting us in our homes and communities. This 

slogan emphasizes the importance of bringing the study and understanding of chemistry to the 

forefront and making it accessible to all. It is a call to action for the chemistry community to 

showcase the practical applications and real-world benefits of this field, and bring the 

conversation about chemistry to the public. 

After all, chemistry plays an essential role in many global challenges: the necessary change in 

energy policy along with the mitigation of climate change, feeding more and more people 

worldwide and, as we have seen impressively in the last three years, combating pandemics and 

other diseases. 

We all know that mankind cannot solve these challenges without modern chemistry and cannot 

solve them overnight. And to do this, we need to bring scientists together and chemistry into new 

venues. We need to re-think chemistry. 

To underline this the GDCh Board of Directors chose the “Rethinking Chemistry” motto last year 

for the years to come as guiding principle. ”Rethinking Chemistry” is indicative of the Board's 

desire to approach chemistry in a new way, with a focus on reconsidering the field from many 

different angles. By taking this holistic approach, the Board intends to foster a more innovative, 

sustainable and effective way to “use” chemistry. And we all can and must make our contribution 

to that. 

Credit: Bert Bostelmann/bildfolio 
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Regardless of our background, whether it be age, gender, occupation, or any other factors, we 

are united by our love for chemistry and our drive for scientific excellence. By showcasing these 

qualities, we can inspire and motivate others to share our passion. So let's make it happen and 

start sharing our knowledge and enthusiasm. I am wishing all conference attendees a fantastic 

experience filled with exciting connections and enjoyment. 

 

Dr. Karsten Danielmeier 

GDCh President 2022 & 2023 
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Greetings of Prof. Dr. Joybrato Mukherjee 

President of the Justus Liebig University Giessen 

Dear colleagues and attendees, 

On behalf of all members of the Executive Board of Justus 

Liebig University Giessen (JLU), it is my pleasure to welcome 

you to the 25th annual symposium of the youth organization of 

the German Chemical Society held at our university, following 

the motto “Chemistry is Coming Home”. JLU was founded in 

1607 as Ludoviciana. Throughout history, JLU was home to 

many significant scientists who helped to increase its modern, 

even liberal, representation in competition with other Hessian 

universities. One of these scientists was JLU’s namesake 

Justus Liebig, whose research and studies supported the 

stabilization of so-called “young” sciences and marked Giessen 

as the birthplace of modern chemistry. He also contributed to 

the unusual diversity of subjects and quality in teaching that is 

still typical of Giessen today. With its eleven faculties and nine interdisciplinary scientific centers, 

JLU offers a combination of excellent achievements in research and teaching with a clear 

commitment to its social responsibilities. Nowadays, instead of competing with each other, 

researchers from Frankfurt, Marburg and Giessen often collaborate in joint research programs 

to acquire new scientific knowledge. Some of this knowledge in the field of chemistry is 

presented in the Book of Abstracts at hand. Special thanks go to plenary speakers as well as to 

sponsors of this year’s symposium. I am certain that valuable synergies for chemical research 

will emerge. I wish you interesting conversations, new insights and a good time with chemistry 

back home in Giessen. 

Kind regards, 

 

Prof. Dr. Joybrato Mukherjee 

President of the Justus Liebig University Giessen 

  

Credit: JLU / Jonas Ratermann 
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Greetings of Melina Dilanas 

Chairperson of the JCF National Board 

Dear participants,  

This years' Spring Symposium marks the conferences' 25th anniversary. The 

first young Chemists' meeting took place during the 

“Chemiedozententagung” (CDT, a conference for lecturers in Chemistry), in 

Essen in 1998. During that time the remarkable name “Spring Symposium” 

had not yet been established, but since the event was held on the 16th and 

17th of March, it is very likely that it originated there. 

Following this legacy, the Spring Symposium was held every year, except when the Covid-19 

pandemic hit Germany in the beginning of 2020. After a digital Symposium in 2021 and the first 

on-site Symposium with contact regulations after the pandemic last year, it is a great pleasure 

to be welcomed to the first unrestricted Spring Symposium again. I am looking forward to 

meeting a lot of smart and open-minded people and therefore want to welcome you to the 

conference on the behalf of the JCF executive board. 

Gießen happens to be the hometown of famous chemist Justus Liebig. Fittingly, the conference 

is held under the motto “Chemistry is coming Home”. In 1824, Justus Liebig received his 

professorship in organic chemistry. He believed that research and teaching are inseparable. 

With this important perception, he set a new standard for universities all over the world and 

started the age of modern scientific research. 

Whilst the philosophy of combining research and teaching stayed the same, our society and the 

knowledge about chemistry have changed in many ways. We applaud all the brilliant young 

minds who contributed in making the German Chemical Society and the JCF a more inclusive, 

sustainable and innovative environment. Keypoint to that is never to rest and to critically reflect 

the current position. Accordingly, the GDCh and therefore the JCF will keep “Rethinking 

Chemistry” to develop an even more prosperous future. 

We all can partake in “Rethinking Chemistry” in the following days, since we will hear fascinating 

lectures, a variety of short talks and pitches and we will discover a myriad of posters from the 

most divergent fields of chemistry. Additionally, there will be an outstanding conference dinner 

and exclusive time for networking between participants and business partners topped off with 

exciting social events. Use this valuable chance and enjoy this Spring Symposium. 

“Chemistry is coming Home” would not be possible without a home to come to. Therefore, I want 

to recognize all the people who participated in the organization of this thriving event. Thank you 
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to the organizing committee for planning and inviting us all to the “new home”. The organizational 

work was supported with much obliged assistance from the GDCh office. Our appreciation goes 

to all sponsors, who helped fund this magnificent conference. 

Let us honor the immense time and effort that was put into this excellent symposium and fill the 

house with life and laughter. 

With best regards, 

 

Melina Dilanas 

Chairperson of the JCF National Board 
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General Information 

About the Program 

Network Evening 

We invite the members of the Young Chemists Network (JCF) to a small 

get-together in the foyer of our chemistry building on Monday evening. 

Among pizza and drinks – sponsored by the national board of the JCF – 

we want to interconnect, meet old friends, and make new friends from all 

over Germany. 

Welcome Reception 

The Welcome Reception on Tuesday evening marks the overture of the 

conference prior to the Opening Ceremony on Wednesday, and provides 

a warm welcome at the conference site (unless you did not already enjoy 

an industry workshop). During a cozy atmosphere with snacks and cooled 

drinks, you have the opportunity to get to know the location, the 

participants, and especially our sponsors. Do not miss this chance to 

enlarge your personal network. 

Oral Presentations 

During the 15-minute oral presentations, you will get the chance to hear 

about the current research of ten young scientists! The presentations will 

be split into three sessions (Thursday, March 23rd, 13:30 am – 14:30 am; 

Friday, March 24th, 09:30 am – 10:30 am and 12:00 pm – 13:15 pm) and 

held in lecture hall C112 (Chemistry Lecture Hall building, Heinrich-Buff-

Ring 19). 

Pitches  

During the pitches session, eleven young scientists will give you a glimpse 

into their current projects in a 4-minute flash talk. You can vote for the best 

pitch via a google forms link, which you can access by scanning the QR 

code on your conference guide. The abstract for every pitch can be found 

in our digital Book of Abstracts. The best pitch will be awarded during the 

closing ceremony. 
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Poster Sessions 

We will have two poster sessions this year. The sessions will take place 

in the foyer of the Physics Lecture Hall building (Heinrich-Buff-Ring 14, 

ground floor) on Thursday, March 23rd (2:30 pm – 4:00 pm), and Friday, 

March 24th (10:30 am – 12:00 pm). You can vote for the best poster via a 

google forms link, which you can access by scanning the QR code on your 

conference guide. The abstract for every poster can be found in our digital 

Book of Abstracts. The poster prize will be awarded during the closing 

ceremony. 

Workshops 

The Workshops by our sponsors and partners are the ideal opportunity 

for you to get know-how from true professionals in their respective fields! 

The Workshops will take place on Tuesday, March 21st, from 2:30 pm – 

5 pm. You should have received detailed information about the social 

activity that you have registered for via mail. 

Social Activities 

On Friday, March 24th, the conference ends with the closing ceremony. 

Afterwards, you can participate in some relaxing social activities to learn 

something about Giessen or Marburg during a city tour, or to get a guided 

tour through the botanical garden, Mathematikum or Liebig Museum. You 

should have received detailed information about the social activity that you 

have registered for via mail. 

Nightlife

On Thursday night, you will have the chance to take part in our pub crawl 

and experience the places where Giessen´s students spend their 

evenings! We will meet at the “Berliner Platz” in front of the “Stadtbüro” at 

07:30 pm to form the groups for the pub crawl.
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About Food 

Food and Drinks 

During the conference, food and drinks can be found at Heinrich Buff Ring 

14, the physics lecture hall building (visible on the map). Various tea and 

coffee stations are spread among the building for easy access.  

Conference Dinner

Our Conference Dinner will take place on Wednesday, 22nd of March, 

starting at 6:30 pm. You can find the site “Kongresshalle” at Südanlage 3 

near the City Center or directly next to the bus station “Berliner Platz”. 

We are looking forward to hosting you there with food, drinks, and little 

social activities.

Further Information 

Liebig Images: The FJS Scrapbook  

In the past, the so-called Liebig Images were used to advertise 

Liebig’s meat extract. We want to bring the collecting passion of 

that time to our symposium. Therefore, you will find a scrapbook in 

your conference bag, in which you can collect your stickers. You 

can find the stickers at almost all sponsor booths, with our 

speakers, other JCF members, and of course with us, the 

organisational team. Get in touch and try to find as many as 

possible. Once your scrapbook is full, you can show it at the 

registration desk, and you will be in a draw for the final prize.  

 



 

24 

Our Venue 

The Location 

The conference will take place at the Campus of Natural Sciences of Justus Liebig University of 

Giessen. Most of the events will take place in the lecture hall building or the institute building of 

the chemistry campus. All presentations will be held in room C112, and the workshops will take 

place in the rooms on the first floor of that same building. The poster session, however, will take 

place at the physics lecture hall building.  

 

To get to the site, you can take bus line 10 (to Gießen Philosophikum), and it will directly get you 

to the venue. Exit at Gießen Naturwissenschaften (approx. 10-12 min, 6 intermediate stops). 

Alternatively, you could also take bus line 378 (to Gießen Bahnhof) and also exit at Gießen 

Naturwissenschaften (approx. 10 min, 4 intermediate stops). 
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You can find the Registration Desk on the lower floor of the lecture hall building right in front of 

C5b. You can either enter from the piazza in front of the lecture hall and institute building and 

take the stairs or enter from the institute building using a passageway connecting these two 

buildings on the lower floor level.  

 

All lectures and talks will be given in C112 on the ground floor. The speakers conference on 

Tuesday, on the other hand, will be held in C5b on the lower floor. 

 

The workshops will take place in the seminar rooms of the lecture hall building, located on the 

first floor. 
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The City of Giessen 

In 2023, the Spring Symposium takes place in Giessen, the former working place of Justus von 

Liebig and thus one of the birthplaces of modern chemistry. The city of Giessen is located in the 

heart of Hesse in the valley of the river Lahn, 50 km north of Frankfurt am Main. In 2014, the city 

hosted the 5. “Hessische Landesgartenshow”, during which the area near the river and the 

municipal park near the “Schwanenteich” were redeveloped to give the city a green touch. The 

"Botanischer Garten" Giessen, established in 1609 and the oldest botanical garden in Germany, 

was also recently renovated. 

Giessen was heavily bombed in 1944, but some truly beautiful old buildings have been 

preserved, including the medieval "Altes Schloss", the classical theatre with a wonderful Art 

Nouveau Foyer built in 1907, the "Zeughaus", and the university’s main building. 

Outside of Giessen, Kloster Schiffenberg is worth a visit. The former monastery is surrounded 

by a beautiful scenery and regularly hosts concerts and other events. Furthermore, Castle 

Gleiberg gives a stunning view of the town. 

Giessen is internationally known for Wilhelm C. Roentgen, the first to receive the Nobel prize in 

Physics in 1901, and Justus von Liebig, whose contributions have shaped how we do chemistry 

today. Therefore, the Liebig Museum was established in his exceptionally well-preserved 

laboratories in 1920, which you can still visit today to see how he carried out research back in 

his days. The Liebig Museum is considered one of the most important sites in the history of 

chemistry. 
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The University and its Namesake Justus von Liebig 

Giessen is the city with the most students per inhabitant in Germany. Correspondingly, the role 

of the Justus Liebig University in Giessen is crucial. About 28,000 students are enrolled, and the 

university is also the largest employer in the region. Founded in 1607, it is the second oldest 

university in Hesse after Phillips University in Marburg and the second largest after Goethe 

University in Frankfurt.  

In honour of its most famous professor, the University has been named Justus Liebig University 

in 1946. Justus von Liebig was appointed professor at the age of only 21 in 1824 and stayed in 

Giessen until 1852. Initially, he focused on the analysis of organic compounds, and thus not only 

invented the kaliapparat, which can still be found in the logo of the ACS today but is also 

considered one of the founders of organic chemistry by enabling precise analyses. 

Nevertheless, his most significant discovery is probably the necessity of mineral fertilisation, 

which made him an internationally recognised figure. As he was standing under the impression 

of the terrible famines of that time, this shows very well his motivation to do chemistry first and 

foremost for the people and society. In his laboratories, he was the first to carry out large-scale 

empirical research and to combine research and teaching in a practical way. Thus, he did not 

only lay decisive foundations for the development towards modern chemistry, but also for the 

study of chemistry as we know it today. Among the first 60 Nobel Prize winners in chemistry, 42 

came from his school. 

Today, the Justus Liebig University is still following the lead established by Liebig guaranteeing 

excellent fundamental research with a clear orientation towards societal needs. The support of 

young scientists through research-oriented teaching and the establishment of regional, national, 

and international networks is not only in line with Liebig's principles, but also corresponds to the 

JCF's values and basic motives. 
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Chemistry at Justus Liebig University 

The chemistry department is located on the Seltersberg Campus in the south of Giessen. In 

2015, the department moved into the new chemistry building. The state-of-the-art building 

ensures a modern and excellently equipped infrastructure for research and teaching. It houses 

6 institutes: the Institute for Inorganic and Analytical Chemistry, the Institute for Organic 

Chemistry, the Institute for Physical Chemistry, the Institute for Food Chemistry and Food 

Biotechnology, the Institute for Biochemistry, and the Institute for Didactics of Chemistry.  

We are looking forward to welcoming you to a fruitful conference exactly at this place! 
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Workshops 

The Workshops by our sponsors and partners are the ideal opportunity for you to get know-how 

from true professionals in their respective fields! The Workshops will take place on Tuesday, 

March 21st, from 2:30 pm – 5 pm. You should have received detailed information about the 

workshop that you have registered for via mail. 

1) Als Projektmanager*in in der Industrie - Einblicke ins Projektmanagement, 

Übersicht über die Tools und eine praktische Übung 

Date: 21st of March 2023; 2:30 pm – 5 pm 

Location: Chemistry Lecture Hall building – Room C5B (Heinrich-Buff-Ring 19) 

Organizer: HOX Life Science GmbH 

Speaker: Dr. Morna Gruber, Marie Luise Reif und Dr. Marta Lee 

Language: German 

Description: 

Als Wissenschaftler*in an der Universität betreut man sein Forschungsprojekt, plant seine 

Versuche und setzt diese im Labor um. Ist man dadurch schon ein Projektmanager? 

Um diese Frage zu klären, möchten wir in unserem Workshop zusammen mit Ihnen ins 

Projektmanagement eintauchen. Neben der Definition des Begriffs ‚Projekt‘ und Vorstellungen 

der Grundlagen des Projektmanagements, sprechen wir auch über die klassische, agile und 

hybride Form.  

Außerdem beleuchten wir die Position selbst: Welche Gegebenheiten können mir als 

Projektmanager*in in der Industrie begegnen, wo sollte ich zweimal hinsehen und wie gehe ich 

auf Projektmitarbeiter*innen ein. 

Nach Beschäftigung mit der Theorie, folgt der praktische Teil – die Planung eines kleinen 

Industrie-Projektes inklusive Erstellung eines Projektplans mit Gantt-Chart. Außerdem gehen 

wir auch auf andere Tools ein und schauen uns die Projektmanagement Software MS Project 

etwas näher an. 
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2) Innovating with Purpose 

Date: 21st of March 2023; 2:30 pm – 5 pm 

Location: Chemistry Lecture Hall building – Room C1 (Heinrich-Buff-Ring 19) 

Organizer: Evonik Industries AG 

Language: English 

Description: 

Are you a young, ambitious science-driven student looking for ways to make a positive impact 

on the world? Our upcoming "Innovating with Purpose" workshop is the perfect opportunity for 

you to explore how you can use your skills to make a real difference. Join us as we delve into 

the exciting world of purpose-driven innovation, and discover essence of innovation philosophies 

that are shaping the future of the chemical industry. At our workshop, you'll have the chance to 

connect with like-minded individuals, share your ideas, and learn from experienced 

professionals in the field. Don't miss out on this unique opportunity to explore how you can 

become part of the next generation of innovators committed to making a positive impact. 

Register now to secure your spot! 

3) Pharmaceutical industry - From Lab to drug store 

Date: 21st of March 2023; 2:30 pm – 5 pm 

Location: Chemistry Lecture Hall building – Room C2 (Heinrich-Buff-Ring 19) 

Organizer: Lonza AG 

Speaker: Dr. Sebastian Sutter 

Language: English 

Description: 

Did you ever spent a thought about the first job you will have after leaving university? Perhaps 

joining pharma industry is a possible way to go?  

During this workshop you will have the opportunity to join the journey to bring a substance from 

your Lab to a drug store. In a first part we will give you a short introduction about the different 

departments, job titles and tasks needed for a pharmaceutical production.  

In a second part, different daily tasks have to be done by you – our new colleagues in 

manufacturing department – to give you a short look to the daily life of a chemist in pharma 

industry. During this session you have to use your newly acquired knowledge, to keep 

manufacturing running.  

Note: This workshop is open to all departments (in/organic, biochemic, analytical, etc. 

chemistry).  

Learnings: Which different jobs are available in pharma industry for a chemist? What are the 

daily routines / life in these jobs?!  
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4) Organic Synthesis using Biocatalysis @BASF 

Date: 21st of March 2023; 2:30 pm – 5 pm 

Location: Chemistry Institute building – Room B24 (Heinrich-Buff-Ring 17) 

Organizer: BASF 

Language: English 

Description: 

Biocatalysis has emerged as a powerful tool for the synthesis of chemical products. Biocatalysis 

employs fermentation products (enzymes, cells) to efficiently synthesize target molecules with 

high regio- and stereoselectivity. In contrast to chemical syntheses biocatalytic reactions do not 

require high temperatures and pressures. In times of high-energy prices, biocatalysis has 

therefore emerged as an alternative technology even for the synthesis of bulk chemicals. In this 

lecture several examples of biocatalytic syntheses will be presented and compared to alternative 

chemical routes. 

 

5) Gehaltsverhandlung zum Berufseinstieg – wie verhandle ich mehr Geld? 

Date: 21st of March 2023; 2:30 pm – 5 pm 

Location: Chemistry Lecture Hall building – Room C106 (Heinrich-Buff-Ring 19) 

Organizer: MLP Finanzberatung SE 

Speaker: Patrick Koy and Carsten Schmitt 

Language: German 

Description: 

Die TeilnehmerInnen lernen Werbung in eigener Sache zu betreiben, sich optimal auf 

Gehaltsgespräche vorzubereiten und diese selbstbewusst durchzuführen. Wie vereinbare ich 

Ziele mit dem Arbeitgeber? Wie halte ich diese charmant nach? Was ist für den nachhaltigen 

Erfolg der eigenen Karriere entscheidend? In Gruppenübungen durchlaufen Sie reale 

Fallbeispiele zur Übung des Gehaltsgesprächs und Beantwortung dieser Fragen. Unsere 

ausführliche Gehaltsdatenbank liefert Ihnen zudem eine individuelle Gehaltsanalyse anhand 

zahlreicher Faktoren (u. a. Hochschulabschluss, Position, Branche), die in ihrer Ausführlichkeit 

und Datenqualität einzigartig ist. Durch das Coaching und die Gehaltsdaten werden Sie bestens 

für jede Gehaltsverhandlung gerüstet sein. 
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6) Berufseinstieg in der Chemie 

Date: 21st of March 2023; 2:30 pm – 5 pm 

Location: Chemistry Lecture Hall building – Room C5A (Heinrich-Buff-Ring 19) 

Speaker: Dr. Hans-Georg Weinig and Christian Lange 

Organizer: VAA – Verband Angestellter Akademiker 

Language: German 

Description: 

Mit welchen Gehaltsvorstellungen gehe ich in ein Vorstellungsgespräch? 

Wie entwickeln sich die Gehälter in der chemischen Industrie? 

Welche Unterschiede gibt es zwischen der Arbeit in der Großindustrie versus dem Berufsalltag 

in kleineren und mittleren Unternehmen? 

Dies sind nur einige Fragestellungen, auf die im Workshop eingegangen wird.  

Daneben wird auch der Ablauf eines Bewerbungsverfahrens erläutert und konkrete Tipps für die 

verschiedenen Stationen des Bewerbungsverfahrens gegeben. Selbstverständlich besteht die 

Möglichkeit konkrete Fragen rund um den Berufseinstieg zu stellen. 

 

7) How entrepreneurship enables innovation and sustainable chemistry 

Date: 21st of March 2023; 2:30 pm – 5 pm 

Location: Chemistry Institute building – Room A125 (Heinrich-Buff-Ring 17) 

Organizer: chemstars.nrw 

Language: English 

Description: 

The chemical industry is involved in the production of 97% of all products in Germany. And right 

now, it is undergoing the biggest transformation in its history. The shift towards greenhouse gas 

neutrality and a circular economy requires nothing less than the reinvention of the entire industry 

in less than thirty years. This in return will require a large number of new technologies and 

business models. Where these come from and what role startups play will be discussed in this 

workshop by chemstars. 
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8) How does drug discovery work? Ask our Boehringer Ingelheim scientists 

anything you like! 

Date: 21st of March 2023; 2:30 pm – 5 pm 

Location: Chemistry Lecture Hall building – Room C103 (Heinrich-Buff-Ring 19) 

Organizer: Boehringer Ingelheim 

Language: English 

Description: 

Finding and developing new medications for humans and animals is a complex and highly 

interdisciplinary endeavor. In order to provide insights into this challenging but rewarding 

process, we offer a round table discussion with scientists from different departments and 

different sites within Boehringer Ingelheim. You will have the chance to connect to chemists, 

biochemists, and learn about their tasks, responsibilities and everyday work life. 

 

9) Tips & Tricks for Your Career Start with Roche 

Date: 21st of March 2023; 2:30 pm – 5 pm 

Location: Chemistry Lecture Hall building – Room C107 (Heinrich-Buff-Ring 19) 

Organizer: Roche 

Roche: Anabell Heitlinger 

Language: Deutsch 

Description: 

Bei Roche zu arbeiten bedeutet, an der Spitze der Innovation zu stehen. Nehmen Sie an 

unserem Workshop teil und erfahren Sie mehr darüber, wie es ist, Teil eines globalen Teams zu 

sein. Wenn Sie an unserem Workshop teilnehmen, erfahren Sie mehr über das Unternehmen 

im Allgemeinen und erhalten Tipps und Tricks zu den Themen CV Screening und Aufbau sowie 

den Interviewprozess. Wenn Sie also daran interessiert sind, bei Roche dazu beizutragen, einen 

Unterschied zu machen und Insides für die bestmögliche Bewerbungsvorbereitung bekommen 

wollen, dann freuen wir uns auf Sie. 
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10) Get to know the Open-Source Electronic Lab Notebook Chemotion 

Date: 21st of March 2023; 2:30 pm – 5 pm 

Location: Chemistry Institute building – Room A127 (Heinrich-Buff-Ring 17) 

Organizer: NFDI4Chem 

Speaker: Christian Conrads and Victor Larignon 

Language: English 

Description: 

Chemotion is an Open-Source electronic lab notebook (ELN) designed specifically for chemists 

which can help you manage your experiments and data in a sustainable way. It is especially 

useful for sharing data within a working group but also outside of your working group. Features 

such as the automated writing of supporting information documents can also help you prepare 

your experimental data for your thesis or publications. In this workshop, we introduce the 

Chemotion ELN and its features for beginners following a “learning by doing”-concept. Members 

of our Chemotion team will explain the various features of the ELN in several learning units. The 

units are accompanied by specific exercises in which you will create and edit ELN entries 

interactively. During the exercises, questions and arising problems can be discussed with the 

Chemotion trainers directly. 

  



A Meaningful Difference
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Social Activities 

On Friday, March 24th, the conference ends with the 

closing ceremony. Afterwards, you can participate in some 

relaxing social activities to learn something about Giessen 

or Marburg during a city tour, or to get a guided tour 

through the botanical garden, Mathematikum or Liebig 

Museum. You should have received detailed information 

about the social activity that you have registered for via 

mail.  

Liebig-Museum Tour 

You want to have glimpse at the workplace of Justus von Liebig, one of the most influential 

chemists in history? Then, a tour through the Liebig-Museum, a historical landmark of chemistry 

according to the European Chemical Society and German Chemical Society, is the ideal social 

activity for you. You will have the chance to visit almost 200 years old laboratories, in which 

chemical history was written and many renowned chemists were trained. The guided tour takes 

approximately 1 h. 

Price: 5 € paid in cash at the Liebig-Museum 

City Tour Giessen 

The City Tour is ideal for people who are visiting Giessen for the first time! You will visit Gies-

sen´s historical landmarks and learn about the first settlements in this area 800 years ago. Fur-

thermore, you will learn about the founding of the Ludwig University (now Justus-Liebig Univer-

sity) in 1607, which significantly shaped the cities development, and ultimately the cities more 

recent history. The guided tour will take about 1.5 h. 

Price: 5 € paid in cash at the Registration Desk 

Botanical Garden Tour 

About 7500 plant species can be admired on an area of about 3 ha in the botanical garden of 

the Justus Liebig University. Are you interested in the world of plants? Do you want to learn 

about the development and the tasks of the botanical garden? Then join a guided tour in the 

botanical garden of the Justus-Liebig-University in Giessen! 
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The guided tour will take approximately 1 h and it is for free, but donations to the “Freundeskreis 

Botanischer Garten der Justus-Liebig-Universität Gießen e.V.” are welcome! 

 Mathematikum Tour 

The Mathematikum in Giessen inspires visitors of all ages with about 200 exhibits to participate 

in. Scientific phenomena can be understood through interactive experiments. Whether it is 

standing in a giant soap bubble, building a bridge using only simple wooden bars or solving 

puzzle games, there's plenty to experience at the Mathematikum. The guided tour takes about 

1-2 h. 

Price: 10 € paid in cash at the Mathematikum 

City Tour Marburg 

On the Marburg city tour, you will experience the history of the medieval university city up close. 

From the Elisabeth Church, through narrow streets up to the Landgrafenschloss, the "Oberstadt" 

invites you to look around, enjoy, and linger. Explore history in numerous places and corners, 

whether following the footsteps of the Brothers Grimm, Martin Luther or Emil von Behring, there 

is a lot to discover. The guided tour takes approximately 1-1.5 h. 

Price: 5 € paid in cash at the Registration Desk 

 

Please note, that the fees are paid in cash on site and not in advance. The fees might vary, 

depending on the number of people registering for that activity. Therefore, we can yet only 

provide a price range.
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Plenary Lectures 

Prof. Dr. Benjamin List 

Max-Planck-Institute for Coal Research, Mülheim  

 

Benjamin List is a Director at Max-Planck-Institute 

for Coal Research in Mülheim an der Ruhr and a 

2021 Nobel Prize Laureate in Chemistry. He is 

interested in Organocatalysis and his research 

group aims at the development of catalytic metal-

free transformations, emphasising their goal of 

“perfect organic reactions” by avoiding toxic solvents, extreme temperatures or inert gas 

atmosphere and reaching high atom economy. Benjamin List is well known for the development 

of new concepts such as the Asymmetric Counterion Directed Catalysis (ACDC) and his group´s 

current research includes asymmetric Brønstedt-Acid-Catalysis, Organic Lewis Acid Catalysis 

and Aminocatalysis. Furthermore, Benjamin List is the 2nd great grandson of the chemist Jacob 

Volhard, who was one of Justus von Liebig´s students. Besides the Nobel Prize, Benjamin List 

received numerous Awards and serves various Official Functions.  

 

 

 

 

 

 

 

Foto: © Henning Kretschmer 
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Universal Organocatalysts for our World 

Prof. Benjamin List 

Max-Planck-Institut für Kohlenforschung 

45470 Mülheim an der Ruhr, Germany 

list@kofo.mpg.de 

The science of catalysis is truly fascinating. To design a catalyst – by providing a lower energy 

pathway to convert substrates into the desired product – is as close as chemists can ever come 

to magic. Providing this lower energy pathway without being used up enables us to use a very 

small amount of a catalyst to convert large amounts of starting materials into a useful product. 

And there is so much more to it. Catalysis is not only a beautiful concept; it is a very important 

technology. Some would state that it is the most important technology for humankind on this 

planet. It is estimated that catalysis contributes to roughly one third of the GDP – which means 

figures in the trillions. There is probably no other technology that can claim to feed, to heal, to 

warm and to transport humans and their goods. The challenges humanity faces right now – 

global warming, energy conversion – will be addressed with the help of catalysis. In my talk, I 

will speak about the catalysis with organic molecules and how strong and confined acids could 

become universal catalysts. 
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Dr. Rosalba A. Rincón Ovalles 

Wiley-VCH, Weinheim 

 

Rosalba Rincón Ovalles is one of the Deputy 

Editors for Chemistry-A European Journal. She 

studied chemical engineering in Venezuela 

(Universidad Simón Bolívar), moved for her PhD 

to the United States (University of New Mexico) 

and carried out two postdocs in Germany (Ruhr-

University Bochum and BASF). During her academic career, she performed research on various 

subjects, such as enzymatic bio fuel cells, electrocatalysis and cathode materials. She joined 

Wiley-VCH in 2016 and was Editor for ChemSusChem, Batteries & Supercaps and 

ChemElectroChem before she became Deputy Editor for Chemistry-A European Journal. Justus 

von Liebig understood the importance of communicating scientific results to a broad public and 

created his very own journal Justus Liebigs Annalen der Chemie, which merged together with 

other European journal to the European Journal of Organic Chemistry (a Wiley-VCH journal). 

We want to follow Liebigs example of knowledge exchange and shed light on the developments 

towards the current challenges of our time e.g. climate change. In this context Rosalba Rincón 

Ovalles is an expert in communicating such complex problems to a broader audience and will 

give us a glimpse into science communication in her plenary lecture.  
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Opening the Editor’s Black Box: Insider Tips for Successful Submissions 

Dr. Rosalba Rincón Ovalles 

Chemistry Europe Journals, Wiley-VCH GmbH, 69469 Weinheim, Germany 
E-mail: rrinconova@wiley.com 

How do journal editors process mauscripts? What can I do to improve my journal submissions? 

What are top reasons editors reject manuscripts, and how could this be avoided? What top tips 

should I remember when writing and submitting a manuscript? What should I never do when 

submitting a paper? In this lecture, Rosalba Rincón Ovalles (Deputy Editor of Chemistry–A 

European Journal and Associate Editor of Batteries & Supercaps) from Wiley-VCH will open up 

the black box of publishing. We will cover the best practices to get one's paper reviewed and 

published, the editorial thought process, and some concrete tips in optimizing submissions. 

Participants will also get the chance to interact with the editor in a Q&A session after the 

presentation. 
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Prof. Dr. Jürgen Janek 

Justus Liebig University Giessen 

 

Jürgen Janek is the Scientific Director of the 

BELLA lab at Karlsruher Institute for Technology 

and professor for physical chemistry at Justus-

Liebig University Giessen. His group´s research is 

focused on the physical chemistry of solids, with a 

strong emphasis on electrochemical energy 

technologies. The Janek group expanded in the recent years and is now also aiming at applied 

research on inorganic functional materials, their controlled synthesis, modification and 

understanding of their properties based on their structure, leading to efficient battery materials 

for a sustainable future e.g. in electromobility or renewable energy storage. Jürgen Janek is the 

vice-chairman of the advisory board for “Battery Research Germany” of the Federal Ministry of 

Education and Research. Furthermore, he is the former chairman of the German Bunsen Society 

for Physical Chemistry, he received many awards for his outstanding research, e.g. the honorary 

doctorate by the TU Delft, and was listed as Highly Cited Researcher 2020 by Clarivate 

Analytics.  
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“Energy in the Box” – The Chemistry in High-Performance Batteries 

Jürgen Janek 

1 Institute of Physical Chemistry & Center for Materials Research,  
Justus Liebig University, Heinrich-Buff-Ring 17, 35392 Giessen, Germany 

2 Batteries and Electrochemistry Laboratory (BELLA), Institute of Nanotechnology, Karlsruhe Institute 
of Technology, 76344 Eggenstein-Leopoldshafen, Germany 

E-mail: juergen.janek@pc.jlug.de 

Electrochemical energy storage is a key technology in our “mobile society”, and is also expected 

to contribute to the future energy grid. Lithium ion batteries have evolved during the last 30 years 

as leading battery cell concept, and their further development drives world-wide research 

activities. In parallel and in view of the ever-increasing demand for the total storage capacity that 

amounts to hundreds or thousands of GWh, alternative electrochemical storage concepts based 

on compounds with virtually unlimited resources are also increasingly investigated.  

This lecture will therefore first focus on the chemical ingredients of state-of-the-art lithium ion 

batteries and their further evolution as reference for any alternative approach. Secondly, the 

rapidly evolving development of sodium ion batteries will be discussed, and other alternatives 

will be evaluated.  

The lecture has two major aims: a) to highlight that materials research for electrochemical energy 

storage requires close collaboration of chemists from all chemical disciplines – from inorganic 

chemists, organic and polymer chemists to physical chemists and theoreticians. Advanced 

batteries are highly complex chemical systems that require smart and creative chemical ideas 

from various areas. b) to demonstrate that the understanding of chemical reactions in the 

condensed state requires the use and further development of dedicated in situ and operando 

analytical techniques. Own results from projects on solid-state batteries, lithium- and sodium-

ion batteries and redox-flow batteries will be used to illustrate these more general subjects.   

References:  

[1] Side by Side Battery Technologies with Lithium-Ion Based Batteries, Y. E. Durmus, H. Zhang, F. 
Baakes, G. Desmaizieres, H. Hayun, L. Yang, M. Kolek, V. Küpers, J. Janek, D. Mandler, S. 
Passerini, and Y. Ein-Eli, Adv. Ener. Mater. 10 (2020) 2000089(1-21), 
https://doi.org/10.1002/aenm.202000089 
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Prof. Dr. Stefanie Dehnen 

Karlsruhe Institute of Technology 

 

Stefanie Dehnen is a board member of the 

German Chemical Society (GDCh) and the 

executive director of the Institute of 

Nanotechnology at the Karlsruhe Institute of 

Technology. Her research group is interested in 

the synthesis of multinary, non-oxidic cluster and 

network compounds with special electronic and structural properties, which are relevant for 

material science and basic research in inorganic chemistry. Compounds with multinary anions 

like zeolite analogues and multinary hybrid compounds such as polynuclear complexes are of 

particular interest in her research. She received many prizes during her academic career, most 

recently the Gottlieb Wilhelm Leibniz Prize by the German Research Foundation (DFG) and the 

Alfred Stock Memorial Award by the GDCh.  
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Multinary Clusters: Atomically Precise Materials with Uncommon Properties 

Stefanie Dehnen 

Karlsruhe Institute of Technology, Institute of Nanotechnology, 76021 Karlsruhe, Germany,  
E-mail: stefanie.dehnen@kit.edu 

Multinary cluster compounds attract worldwide interest owing to the wide variety of 

compositions, architectures, and promising functionalities.[1-4] While there are many different 

synthetic approaches, our access makes use of binary precursor units of p-block elements. 

Depending on the elemental composition, the products belong to the family of metallide clusters 

with metal atoms adopting negative charges,[3] or form metalate architectures with metal atoms 

in positive oxidation states,[4] which fundamentally affects the chemical and physical properties 

of the compounds. Unsubstituted multinary clusters like [Th@Bi12]3– (Fig. 1, left)[5] or 

[K2Zn20Bi16]6− [6] serve to study structural variations and to gain new insights into cluster formation 

and bonding. Cluster aggregation[7] or organic substituents, as in [{Ru(cod)}4Bi18]4– [8] or 

[Sn10O4S16(SBu)4]4– (Fig. 1, center),[9] modify solubility and reactivity or cause extreme nonlinear 

optical properties, rendering compounds like [(StySn)4S6] (Fig. 1, right)[10] potentially useful, 

innovative materials. 

References: 

[1] Zhang, J.; Bu, X.; Feng, P.; Wu, T. Acc. Chem. Res., 2020, 53, 2261.  

[2] McGrady, J. E.; Weigend, F.; Dehnen, S. Chem. Soc. Rev., 2022, 51, 628.  

[3] Wilson, R. J.; Lichtenberger, N.; Weinert, B.; Dehnen, S. Chem. Rev., 2019, 119, 8506.  

[4] Santner, S.; Heine, J.; Dehnen, S. Angew. Chem. Int. Ed., 2016, 54, 876.  

[5] Eulenstein, A. R.; Franzke, Y. J.; Lichtenberger, N.; Wilson, R. J.; Deubner, L.; Kraus, F.; Clérac, 
R.; Weigend, F.; Dehnen, S. Nat. Chem., 2021, 13, 149.  

[6] Eulenstein, A. R.; Franzke, Y. J.; Bügel, P.; Massa, W.; Weigend, F.; Dehnen, S. Nat. Commun., 
2020, 11, 5122.  
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[8] Pan, F.; Wei, S.; Guggolz, L.; Eulenstein, A. R.; Tambornino, F.; Dehnen, S. J. Am. Chem. Soc., 
2021, 143, 7176.  

[9] Peters, B.; Stuhrmann, G.; Mack, F.; Weigend, F.; Dehnen, S. Angew. Chem. Int. Ed., 2021, 60, 
17622.  

[10] Rosemann, N. W.; Eußner, J. P.; Beyer, A.; Koch, S. W.; Volz, K.; Dehnen, S.; Chatterjee, S. 
Science, 2016, 352, 1301.   

 

Figure 1: Examples of unshielded (left) or ligand-decorated (center, right) multinary clusters. 
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Prof. Dr. Peter R. Schreiner 

Justus Liebig University Giessen 

 

The former GDCh President and now Deputy 

President of the GDCh Peter Schreiner is a 

professor for organic chemistry and Liebig Chair 

holder at Justus Liebig University Giessen. His 

research focuses on a myriad of fields in organic 

chemistry, such as organocatalysis, reactive 

intermediates, diamondoids, computational chemistry, tunnelling studies, and dispersion. Peter 

Schreiner is very known for his pioneering contributions in thiourea organocatalysis (Schreiner´s 

Catalyst) and for establishing tunnelling control as the third driver of chemical reactions, besides 

thermodynamic and kinetic control. He received numerous awards for his contributions to 

physical organic chemistry e.g. the Arthur C. Cope Award of the American Chemical Society, 

The Royal Society of Chemistry Physical Organic Chemistry Award and the Adolf-von-Baeyer 

Memorial Medal of the GDCh.  
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Justus Liebig: A Life in Chemistry 

Peter R. Schreiner 

Justus Liebig University, Institute of Organic Chemistry, 35392 Giessen, Germany 
 

E-mail: prs@uni-giessen.de  

While there are many books on Liebig’s life written by non-chemists, I will look at his legacy from 

the perspective of an (organic) chemist. What were Liebig’s motivations to study chemistry in 

the early 19th century? How did he “discover and develop” the many highly important chemical 

structures, reactions, and concepts for which he is so famous for? What did this mean at the 

time and what were the consquences for the way people perceived science in general and 

chemistry in particular? What topics would Liebig pursue today? 
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Prof. Dr. Stefanie Kaiser 

Goethe University Frankfurt 

 

In 2016, Stefanie Kaiser started her independent 

research career as Liebig Fellowship junior group 

leader and later Emmy Noether junior group 

leader at Ludwig Maximilian University Munich. 

She is now professor for pharmaceutical 

chemistry at Goethe University in Frankfurt am 

Main. Her group´s research revolves around the identification of novel RNA modifications by 

application of nucleic acid isotope labeling coupled mass spectrometry (NAIL-MS). The group 

investigates novel RNA modifications in bacteria to find new antibiotic targets and studies the 

mechanisms involved in stress induced modifications as well as the role of tRNA modifications 

in neurological diseases. 
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Strategies to avoid artifacts in mass spectrometry-based epitranscriptome analyses 

Prof. Dr. Stefanie Kaiser 

Goethe University Frankfurt, Institute of pharmaceutical Chemistry, 60438 Frankfurt, Germany 
 E-mail: stefanie.kaiser@pharmchem.uni-frankfurt.de 

 

Given the large and growing variety of RNA modifications, there is growing pressure on 

researchers to correctly distinguish isobaric and structurally similar modifications as well as to 

rigorously identify new structures. 

Here, we present structure validation of recently reported RNA phosphorothioate (PT) 

modifications, a new set of epitranscriptome marks found in bacteria and eukaryotes including 

humans. By comparing synthetic PT-containing diribonucleotides with native species in RNA 

hydrolysates by high resolution mass spectrometry (MS), metabolic stable isotope labeling, and 

PT-specific iodine-desulfurization, we disprove the existence of PTs in RNA from E. coli, S. 

cerevisiae, human cell lines, and mouse brain. Furthermore, we discuss how an MS artifact led 

to the initial misidentification of 2’-O-methylated diribonucleotides as RNA phosphorothioates. 

To aid structure validation and correct quantification of RNA modifications by LC-MS/MS, we 

present a detailed guideline for MS analysis of RNA hydrolysates, pinpointing chemical 

instabilities of modifications, adhesion to filtration materials and enzymatic hydrolysis conditions 

[1]. 

References: 

[1] Kaiser, S., Byrne, S. R., Ammann, G., Asadi Atoi, P., Borland, K., Brecheisen, R., DeMott, M. S., 
Gehrke, T., Hagelskamp, F., Heiss, M., Yoluc, Y., Liu, L., Zhang, Q., Dedon, P. C., Cao, B., & Kellner, 
S. (2021). Strategies to avoid artifacts in mass spectrometry-based epitranscriptome analyses. 
Angewandte Chemie (International ed. in English), 10.1002/anie.202106215. Advance online 
publication. https://doi.org/10.1002/anie.202106215 
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Dr. Alicia Casitas 

Philipps University Marburg 

 

Alicia Casitas started her independent research 

career in 2018 in Girona (Spain) as a LaCaixa 

Fellow junior group leader. She is currently an 

assistant professor in organic chemistry at 

Philipps University Marburg and her research 

interests are synthetic organic chemistry, 

sustainable catalysis, and organometallic chemistry with a high emphasis on the use of earth-

abundant metals (such as Mn, Fe, Co, Ni) for challenging organic transformations. Her group 

investigates the mechanisms behind these reactions to allow for a rational design of novel 

catalysts or efficient re-design of already established catalysts.  
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An organometallic perspective to first-row transition metal catalysis: searching for 

unconventional reactivity patterns 

Jun.-Prof. Dr. Alicia Casitas 

Philipps-Universität Marburg, Fachbereich Chemie, 35032 Marburg, Germany 
E-mail: casitasm@chemie.uni-marburg.de 

Catalysis plays a pivotal role in the development of environmentally friendly and efficient 

chemical processes towards the synthesis of high-value chemicals from abundant and 

renewable feedstocks. On the quest of more sustainable synthesis, our research group focuses 

on the discovery and development of organic reactions catalyzed by middle and late first-row 

metals (Mn, Fe, Co, Ni).  

Transition-metal catalyzed nucleophilic allylic substitutions are well-established methods for the 

construction of carbon-carbon and carbon-heteroatom bonds in organic synthesis.[1,2,3] In this 

communication, I will present our work in regioselective cobalt(I)-catalyzed nucleophilic allylic 

substitution reactions. This project aims at finding complementary reactivity to the well-

stablished methods that involve precious metals, while providing an in-depth mechanistic 

understanding. 

In the second part of the talk, I will introduce fundamental insights into the reactivity of organoiron 

species in high oxidation state, which may ultimately find application in catalysis towards organic 

synthesis. Thus, synthetic strategies to prepare FeIII and FeIV cyanide complexes using 

hypervalent iodine reagents will be disclosed.[4] Finally, I will present our ongoing work on the 

synthesis of highly reactive organometallic FeIII and FeIV complexes and their involvement in 

carbon-carbon bond-forming reactions.  

References: 

[1] Transition Metal Catalyzed Enantioselective Allylic Substitution in Organic Synthesis, 1st ed.; 
Kazmeier, U. Eds; Springer-Verlag Berlin Heidelberg, 2012. 

[2] Ghorai, S.; Chirke, S. S.; Xu, W.-B.; Chen, J.-F.; Li, C. Cobalt-Catalyzed Regio- and 
Enantioselective Allylic Amination. JACS 2019, 141, 11430–11434. 

[3] Takizawa, K.; Sekino, T.; Sato, S.; Yoshino, T.; Kojima, M.; Matsunaga, S. Cobalt-Catalyzed 
Allylic Alkylation Enabled by Organophotoredox Catalysis. ACIE 2019, 58, 9199–9203. 

[4] Souilah, C.; Jannuzzi, S. A. V.; Demirbas, D.; Ivlev, S.; Swart, M.; DeBeer, S.; Casitas, A. 
Synthesis of FeIII and FeIV Cyanide Complexes Using Hypervalent Iodine Reagents as Cyano-
Transfer One-Electron Oxidants. ACIE 2022, e202201699. DOI: 10.1002/anie.202201699. 
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Dr. Urs Gellrich 

Justus Liebig University Giessen 

 

After his postdoc in transition metal catalysis in the 

David Milstein lab (Weizmann Institute of Science 

Israel), Urs Gellrich joined Justus-Liebig 

University Giessen (JLU) as a Liebig Fellowship 

junior group leader. He is currently an Emmy 

Noether research group leader at JLU and his 

research tackles the activation of small molecules (e.g. H2) following the Frustrated Lewis Pair 

(FLP) concept. His group combines state-of-the-art quantum mechanical computations with 

synthetic organic chemistry to elucidate the fundamental mechanisms behind FLP chemistry 

and extend the concepts scope. Urs Gellrich received numerous awards and fellowships for his 

outstanding research.  
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Bond Activation and Metal-free Catalysis by Pyridonate and Imidazolonate Boranes 

Urs Gellrich 

Justus Liebig University, Institute of Organic Chemistry 
35392 Giessen, Germany 

E-mail: Urs.Gellrich@org.Chemie.uni-giessen.de  

Reversible hydrogen activation under mild conditions by a pyridonate borane, which can be 

described as an intramolecular frustrated Lewis pair, is reported.[1] Notably, the pyridonate 

substituent turns into a datively bound pyridone ligand upon hydrogen activation, which enables 

dissociation of the formed pyridone borane complex and provides access to borane reactivity. 

Applications of this system in catalysis will be presented. 

 
Figure 1: Hydrogen activation by the pyridonate borane and dissociation of the pyridone borane 

complex. 

We will further report on our recent finding that a sterically encumbered imidazolone turns the 

simplest borane, i.e. BH3, into an efficient catalyst for the semihydrogenation of alkynes.[2]  

References: 

[1] Gellrich, U. Reversible Hydrogen Activation by a Pyridonate Borane Complex: Combining 
Frustrated Lewis Pair Reactivity with Boron-Ligand Cooperation. Angew. Chem. Int. Ed. 2018, 57, 
4779.   

[2] Wech, F.; Gellrich U. In Situ Formation of an Efficient Catalyst for the Semihydrogenation of 
Alkynes from Imidazolone and BH3. ACS Catal. 2022, 12, 5388.  
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NFDI4Chem: Shaping digital and cultural change in chemistry 

Dr. John D. Jolliffe 

Johannes Gutenberg-University Mainz, Department of Chemistry, 55128 Mainz, Germany 
E-mail: helpdesk@nfdi4chem.de  

More and more digital research data is being generated in science. Concepts for research data 

management (RDM) are therefore being searched for: Which file formats should be used in the 

long term? How and where should the research data be stored? What information about 

experiments or calculations should be stored in the metadata? How can people from your own 

group as well as external people access the data? How can the research data be easily found 

by people and computer systems? All these questions are included in the implementation of the 

FAIR Data principles (findable, accessible, interoperable and re-usable). [1] 

NFDI4Chem was formed as a consortium for chemistry within the national research data 

infrastructure (Nationale Forschungsdateninfrastruktur NFDI). [2,3,4] In addition to university and 

non-university research institutions, infrastructure institutions and the German Chemical Society 

(GDCh), the Bunsen Society (DBG), and the German Pharmaceutical Society (DPhG) are also 

represented here. 

In this presentation, the consortium briefly introduces itself and sets out its central goals and 

most important contributions for RDM in chemistry, as well as the practical challenges. The 

vision of NFDI4Chem is to seamlessly digitalise the entire workflow in chemical research. 

Starting at the bench with the provision of Open-Source electronic lab notebooks (ELNs), 

through developing standards, interfaces, and tools, NFDI4Chem strives to remove the 

analogue gaps from the digital data lifecycle. Publishers and funding bodies are also already 

beginning to make requirements for FAIR research – find out more how you can make the most 

of our free offers and services to support you in digitalising your labs and making your research 

data FAIR.  
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[1] M. Wilkinson, M. Dumontier, I. Aalbersberg, I. et 
al. Sci Data 2016, 3, 160018 

[2] S. Herres-Pawlis, O. Koepler, C. Steinbeck, 
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Industry Lectures 

1. Boehringer Ingelheim 

Rise of the Machines – Digitalization & Automation 

in Pharmaceutical R&D 

Date: 22nd of March 2023; 2.00 pm – 2.15 pm 

Speaker: Dr. Robert Möckel and Dr. Theodor Theiss 

Place: Chemistry Lecture Hall building – Room C112 (Heinrich-Buff-Ring 19) 

Abstract:  

Everyone is talking about the transformative power of digitization & AI, but how do things look 

like from the users perspective? How do scientists come up with ideas for new molecules that 

could become drugs one day in 2023? And how do they optimize their synthesis? In this talk 

from the chemists perspective, a medicinal and process chemist will give you a glimpse of how 

scientists collaborate with machines by using a range of digital tools at Boehringer Ingelheim to 

invent and manufacture the drugs of the future. 
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2. Lonza AG 

The magic bullet – Targeted anticancer therapies 

with antibody-drug conjugates (ADCs) 

Date: 22nd of March 2023; 2.20 pm – 2.35 pm 

Speaker: Dr. Benedikt Steinhoff 

Place: Chemistry Lecture Hall building – Room C112 (Heinrich-Buff-Ring 19) 

Abstract:  

Lonza is a preferred global partner to the pharmaceutical, biotech and nutrition markets. We 

work to enable a healthier world by supporting our customers to deliver new and innovative 

medicines that help treat a wide range of diseases. We achieve this by combining technological 

insight with world-class manufacturing, scientific expertise and process excellence. Our 

unparalleled breadth of offerings enables our customers to commercialize their discoveries and 

innovations in the healthcare industry.  

One of the most recent developments in cancer treatment is the use of antibody-drug 

conjugates. These biomolecules are a very promising class of pharmaceuticals as they combine 

both selectivity and cytotoxicity without deleterious side effects, which ultimately earned them 

the name “Magic bullets”. Loaded with a cytotoxic compound, the antibodies have a much higher 

potency than known anticancer drugs today.  

Feel free to join this talk on the cancer treatment of tomorrow. 
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3. ALTANA AG 

ALTANA - External Innovation within 

the Specialty Chemical Industry 

Date: 22nd of March 2023; 2.40 pm – 2.55 pm 

Speaker: Dr. Kristina Keisers (Corporate Venturing) and Dr. Christian Schaumberg (Head of Science 

Relations) 

Place: Chemistry Lecture Hall building – Room C112 (Heinrich-Buff-Ring 19) 

Abstract:  

ALTANA is a Global Leader in Specialty Chemicals. The ALTANA Group develops and 

manufactures high-quality, innovative specialty chemical products. ALTANA’s four divisions – 

BYK, ECKART, ELANTAS, and ACTEGA – have set worldwide standards in their markets. Our 

innovative products enable companies to develop future technologies today, technologies that 

make life easier, safer, and more comfortable. Moreover, we have a strong dedication to deliver 

the best performing and most sustainable solutions to our customers in the coating industry and 

beyond. Most of our day-to-day innovation is done by our internal Research and Development 

departments. But when it comes to exploring disruptive technologies, we also rely on intensive 

collaborations with academic institutions and interactions with young Startups via venturing 

tools. In our industry lecture we would like to have a spotlight on these two types of external 

innovation and how they benefit the company and the society alike.  

 

  



 

62 

4. Evonik Industries AG 

So you finished your doctoral degree – what´s 

next? Perspectives for a career start at Creavis, 

the business incubator of Evonik 

Date: 22nd of March 2023; 4.45 pm – 5.30 pm 

Speaker: Dr. Christian Keßler 

Place: Chemistry Lecture Hall building – Room C112 (Heinrich-Buff-Ring 19) 

Abstract:  

The world today is not in good shape. Major global challenges require new solutions and new 

ways of thinking. 

▪ How can we mitigate climate change and foster a climate-neutral economy? 

▪ How to nourish a growing world population and enable clean and healthy living? 

▪ How can we transform wasteful systems and reduce our ecological footprint? 

Pioneering sustainable solutions for a better life is what drives us at Creavis, the strategic 

innovation unit and business incubator of Evonik. We look at this from different angles across 

industries and value chains: from solutions that pave the way to a climate-neutral hydrogen 

economy to new concepts for novel cell therapies. 

In this industry lecture, Dr. Keßler, the head of the Incubation Cluster Life Sciences at Creavis, 

will present exciting exciting examples from the Creavis portfolio and highlight career options. 

Make sure to join if you want to learn how we turn invention into commercially relevant 

innovation. 
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5. HOX Life Science GmbH 

HOX Life Science: Career Companion and 

Academy for Scientists 

Date: 23rd of March 2023; 11.30 am – 11.45 am 

Speaker: Dr. Marta Lee 

Place: Chemistry Lecture Hall building – Room C112 (Heinrich-Buff-Ring 19) 

Abstract:  

As a human relations and marketing agency, every day we receive requests from our clients - 

companies of the life science industry - who are desperately looking for new talents. 
So we know the requirements and have the job opportunities. 

At the same time, we are scientists ourselves and understand the expertise of our candidates. 

With our background and industry knowledge, we support you and guide you through the entire 

application process. 

In the HOX academy, we developed life science webinars 'Business Studies for Entry into the 

Pharmaceutical and Biotech Industry' and 'Project Management for Scientists' to prepare you 

for the transition from university to industry. 

With the combination of our own professional experience in the life sciences sector and 

extensive HR knowledge, we can be a competent and honest partner in achieving your 

professional goals. 
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6. BASF 

Insights and entry opportunities at BASF 

Date: 23rd of March 2023; 11.50 am – 12.05 pm 

Speaker: Leonie Haase (Talent Attraction) 

Place: Chemistry Lecture Hall building – Room C112 (Heinrich-Buff-Ring 19) 

Abstract:  

What makes working at BASF special? 

Our strength is the solidarity and close cooperation of our teams. We call it The power of 

connected minds! 

By creating a safe and inspiring work environment and acting responsibly, we motivate our 

employees to achieve exceptional performance. This active commitment of our employees 

ensures our long-term success. 

The best team is the key to our success.  

Our employees make a significant contribution to BASF’s success: We rely on the engagement 

of our employees and give them the tools and skills necessary to be able to offer our customers 

differentiated and customized products, services and solutions. 

BASF is a great place to build a rewarding, successful career: We cultivate a working 

environment that inspires and connects people. It is founded on inclusive leadership based on 

mutual trust, respect and dedication to top performance. 
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7. Roche 

Pharma & Dia – where are our chemists?  

Date: 23rd of March 2023; 12.10 pm – 12.25 pm 

Speaker: Dr. Michael Linden (Group Lead of Safety, Health and 

Environment for Chemistry) 

Place: Chemistry Lecture Hall building – Room C112 (Heinrich-Buff-Ring 19) 

Abstract:  

Weltweit beschäftigt Roche, als führender Akteur im Gesundheitswesen, rund 100.000 

Mitarbeitende. Ziel ist es, das Leben von Menschen, die von chronischen oder 

lebensbedrohlichen Krankheiten betroffen sind, durch diagnostische, therapeutische und 

digitale Lösungen zu verbessern. Hier in Deutschland arbeiten rund 17.500 Menschen in 

Mannheim, Penzberg, Grenzach–Wyhlen und Ludwigsburg täglich daran, medizinische 

Innovationen, in Form von Medikamenten als auch Diagnostika, weiter voranzubringen und für 

Patient:innen zur Verfügung zu stellen. Dabei generieren wir datenbasierte Erkenntnisse für eine 

bessere Gesundheitsversorgung und tragen so zum medizinischen Fortschritt bei. Doing now 

what patients needs next 
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Als eines der weltweit größten Gesundheitsunternehmen erforschen und entwickeln wir 
Medikamente & Diagnostika und setzen uns für mehr Vernetzung und Digitalisierung im 
Gesundheitswesen ein. Wissenschaftlicher Fortschritt in der Medizin und Innovationsgeist 
sind unser Antrieb. Für eine gesunde und bessere Zukunft - für alle.

Du möchtest etwas bewegen?
Stell Dir eine Welt vor, in der Medikamente und Therapien auf jede:n 
einzelne:n Patient:in zugeschnitten werden. Eine Welt, in der seltene, 
genetische Krankheiten geheilt werden können, indem die Ursache an 
der Wurzel gepackt wird. Eine Welt, in der schwere oder tödliche 
Erkrankungen ihren Schrecken verlieren. Ein Ding der Unmöglichkeit? 
Unser Anspruch ist es, an der Spitze der Wissenschaft zu arbeiten und 
neue Wege in der Diagnose und Behandlung von Erkrankungen 
aufzuzeigen.

Lass Dich durch ein offenes und vielfältiges Arbeitsumfeld 
inspirieren. Wir fordern Werte, wie Innovation, Kollaboration und 
Respekt in unserem Arbeitsalltag. Uns sind deine Meinung und 
Ideen wichtig, sowie auch dein Wohlbefinden und deine Balance. 
Schau dir unsere offenen Stellen und bewirb Dich jetzt!
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Broadband fluorescence upconversion spectroscopy 

(FLUPS) is a powerful method to monitor ultrafast emission 

processes like intramolecular and vibrational cooling or solvation dynamics. It is capable of 

recording background-free spectra in the visible range with ca. 100 fs time resolution.[1,2] 

However, because FLUPS is based on phasematching (PM), a compromise between spectral 

coverage and signal strength is ubiquitous. For broadly emitting fluorophores, extensive spectral 

coverage requires thin upconversion crystals and, thus, significant compromises in signal 

strength. Figure 1a illustrates that sufficient coverage cannot be achieved for some systems, 

leading to a distortion of the lineshape and potentially to erroneous conclusions.  

We present a novel measurement strategy that is based on recording the upconversion signal 

at different PM angles, cf. figure 1b. Using the push-pull dye 4-Dimethylamino-4'-nitrostilbene 

(4-DANS) in acetonitrile, we demonstrate that both spectral coverage and signal-to-noise are 

improved simultaneously by a 3-angle detection scheme with subsequent superposition of all 

angular contributions. Unlike other multi-angle approaches that use spectral reconstruction, our 

spectra are photometrically corrected and therefore display accurate lineshapes.  

 

References: 

 [1] Zhao, L.; Lustres, J. L. P.; Farztdinov, V.; Ernsting, N. P. Femtosecond fluorescence 
spectroscopy by upconversion with tilted gate pulses. PCCP 2005, 82, 1716-1725 

 [2] Zhang, X.-X.; Würth, C.; Zhao, L.; Resch-Genger, U.; Ernsting, N. P.; Sajadi, M. Femtosecond 
broadband fluorescence upconversion spectroscopy: Improved setup and photometric correction. 
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Figure 1: Comparison of a) conventional FLUPS, in which the spectral coverage for a fixed PM angle may 

not be sufficient and b) our new approach,  that synthesizes broadband transient spectra with accurate 

lineshapes using spectra at different PM angles combined with a photometric correction procedure. 
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New energy storage devices are needed to balance the fluctuations of renewable energy 

sources. The Vanadium Redox Flow Battery (VRFB) is a promising candidate as a large-scale 

energy storage device. However, this battery type must increase lifetime and efficiency to 

succeed commercially. Polarization and pumping losses due to the high flow-through resistance 

of the electrolyte contribute to significant efficiency losses. [1] Thus, the electrodes must be 

optimized regarding the catalytic activity and the flow properties to enhance the battery’s 

efficiency. At the same time, the search for abundant and renewable raw materials for electrode 

fabrication is crucial. Bamboo offers a perfect solution due to its rapid growth, abundance, and 

internal 3D channel structure. [2] 

In this study, we investigate the performance of bamboo charcoal used as electrode material in 

VRFBs. Bamboo charcoal was prepared using different synthesis routes and doping. The 

materials were characterized using µ-computed tomography and scanning electron microscopy 

to investigate their 3D structure. Furthermore, we evaluated these materials using 

electrochemical techniques, including electrochemical impedance spectroscopy coupled with 

the distribution of relaxation times analysis [3], cyclic voltammetry, and dynamic vapor sorption. 
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Donor-acceptor (DA) cyclopropanes are valuable C3 synthons. Their ring strain and strongly 

polarized carbon-carbon bond results in a masked 1,3-zwitterion which can be activated by 

various catalytic systems. Cleavage of the C-C bond allows a myriad of transformations, 

most notably a broad range of (3+n) cycloadditions and 1,3-bisfunctionalizations. [1]
 

Utilizing 

these compounds as starting materials, we envisioned designing methodologies for the 

formation of synthetically challenging heterocycles by cycloadditions with S=N-containing 

reagents, and hitherto unknown γ-fluorosulfones by 1,3-bisfunctionalization with sulfinates 

and electrophilic fluorination reagents. Lewis acid activation allowed for excellent reactivity 

with sulfinylamine reagents, furnishing a variety of isothiazolidine-S-oxides. This reactivity 

was also found to extend to a (4+2) cycloaddition with DA cyclobutanes, forming 

1,2-thiazenanes. TMS substituted sulfinylamine provided one-pot conditions for the (3+2) 

cycloaddition followed by oxidation to the γ-sultam with concomitant N-Si bond cleavage, 

giving formal insertion of HNSO2. 
[2] Sulfur diimides were also identified as good 2π 

components for cycloadditions with DA cyclopropanes, leading to the first synthesis of 

S-imino isothiazolidines. Mechanistic understanding was provided by a combination of HPLC 

experimental investigations, and DFT computation. Ring-opening with sulfinate salts 

occurred under Lewis acid catalysis, with NFSI found to be a suitable electrophilic fluorine 

source leading to the desired γ-fluorinated sulfones in excellent yields under mild reaction 

conditions. [3] 

 

 

 

 

 

 

Scheme 1: Synthesis of isothiazolidines, sultams and γ-fluorosulfones from DA cyclopropanes  
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Chitosan, one of the widely used polysaccharides, consists of repeating monomeric units of β-

(1–4)-D-glucosamine and β-(1–4)-N-acetyl-D-glucosamine, has great properties and high 

biocompatibility [1]. Consequently, chitosan has been used in many studies including 

preparation of novel, eco-friendly and improved bio-based food packaging materials. Chitosan-

based materials have also been incorporated with various bioactive components such as 

extracts from natural sources in order to enhance the material’s protection ability [2].  

Since the solubility of the chitosan is pH-dependent and it is soluble in diluted solutions of weak 

organic acids, this work aimed to use different types of vinegar varieties as sources of acetic 

acid for dissolving chitosan. Vinegar is a well-known fermented product with additional nutritional 

value depending on its raw material. In this study, chitosan-based films were prepared by a 

simple solvent casting method by employing four different kinds of vinegar as solvent. Following 

to the preparation of the films represented in Figure 1, some physical properties of the materials 

were investigated comparatively. The mechanical and optical properties, moisture contents, 

swelling properties, water vapor transmission rates, and also antimicrobial anti-oxidant abilities 

were studied. The results were proved that the use of different kinds of vinegar as solvent 

significantly improved the physical properties of the materials compared to the film prepared with 

chitosan dissolved in 1% (v/v) acetic acid solution. The prepared biopolymeric materials are 

found to be promising alternatives for food packaging applications.  
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Figure 1: Chitosan based films prepared with different vinegar varieties. a) Sole chitosan film b) Apple 

vinegar/chitosan film c) Hawthorn vinegar/chitosan film d) Grape vinegar/chitosan film e) Pomegranate 

vinegar/chitosan film. 
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As the shortest cyclic fragment of carbon nanotubes, cycloparaphenylenes (CPPs) provide 

extraordinary size-dependent optical and electronic properties. [1] Unfortunately, CPPs with a 

ring size smaller than seven are non-fluorescent due to orbital symmetry. Changing the 

connectivity one phenyl-unit to a meta-linkage this symmetry is broken and the smaller meta-

CPPs become fluorescent, too. [2] 

Herein, we report a convenient strategy to attach different functional groups to the meta-[n]CPPs 

to incorporate them into functional materials. Envisioning the nitrile functionality at the meta-unit, 

we followed the bottom-up synthesis for meta-[n]CPPs by Jasti and co-workers. [3] Using simple 

synthetic procedures (e.g., formation of benzylic amines or various carbonyl groups, click-

chemistry reactions) the nitrile functionality is tunable to the specific needs of applications. 

 

Figure 1: Synthesis of different sized cyano-meta-[n]cycloparaphenylenes and the versatility of 
the nitrile functionality. 
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Colloidal quantum dots (QDs) form a class of nanomaterials with extraordinary optoelectronic 

properties. In particular, the near-infrared part of the electromagnetic spectrum (NIR range) is 

interesting for such applications like bioimaging, security and sensing. However, in contrast to 

the established II-VI and IV-VI semiconductor nanoparticle (NP) systems, the synthesis of less 

toxic III-V systems is far less explored.[1] 

Cd-free, NIR-emitting InAs-based core/shell NPs synthesized with tris(dimethyl- amino)arsine 

as a `green` alternative to `classical` As-precursors, can only reach the PL QY of ~10%, while 

those made with `classical` As-precursors achieve 23%. [2,3] Still no synthesis route for InAs/ZnS 

NPs with QY above ~10% is described. 
In this talk, `green` InAs/ZnS nanoparticles synthesized using amino-As precursor are going to 

be presented. Currently, several shell growth methods are under development. The first results 

of highly luminescent InAs/ZnS NPs are shown in Fig. 1. The relative PL QY was determined to 

~48% (excitation @550 nm), but with restrictions because of NIR detector sensitivity limits at 

wavelength above ~1100 nm. 

Figure 1: PbS, InAs/ZnS, CdSe/CdS QD solutions under UV excitation imaged using (left) a regular and 
(right) an NIR camera. 
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Hydrogenation conveniently allows the construction of C(sp3)-

centers from readily available olefins or alkynes and 

orthogonality in protecting group strategies. However, the control of site-selectivity when more 

than one group that is affected by hydrogenation is present is hard to achieve (Scheme 1). 
Interested in such a method, we found that electrochemistry was already used to selectively 

react benzylic olefins by cathodic reduction.[1] While reported methods commonly require an 

aryl-EWG substituted olefin (cinnamic acid derivatives), we developed a general method that 

overcomes this limitation and uses a commercially available electrolysis setup.[2] The 

operationally simple procedure utilizes H2O or D2O for the selective hydrogenation and 

deuteration of benzylic olefins when other C(sp2)/C(sp)-centers or protecting groups are present. 

In addition to a broad substrate scope (> 40 examples), we performed experiments to support 

our mechanistic proposal. 

 
Scheme 1: Our protocol allows a challenging site-selective hydrogenation/deuteration of benzylic olefins and 
overcomes limitations of previously reported electrochemical methods. 
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Sustainability is a term that has become omnipresent in today’s society due to climate change. 

To adapt the chemical industry, the 12 principles of Green Chemistry were postulated to 

eliminate, among others, the use of hazardous substances and to prevent the generation of 

waste like solvents. [1] Mechanochemistry is a promising and well-established method for 

solvent-free reactions and is denoted by IUPAC as one of the 10 world-changing technologies. 

[2] It utilizes the mechanical energy of colliding milling balls to initiate and sustain chemical 

reaction all over the different chemical disciplines from inorganic-, to organic-, to polymer-, and 

biochemistry. As the result, energy-, time- and resource-efficiency are combined, limitations of 

solubility are overcome and even impossible reactions in solution are achieved. [3] Doubtless, 

mechanochemistry has an enormous potential to become the sustainable alternative to 

conventional solution-based chemistry, however, it lacks mechanistic understanding, since the 

milling is conducted in closed devices and cause a lack of observation during the reaction. We 

showcase for a reaction impossible via conventional solution-based routes due to orthogonal 

solubility/reactivity of the reactants, how reaction pathways of mechanochemical reactions can 

be revealed. Therefore, the synthesis of the green organic solvent diethyl carbonate from 

inorganic alkali carbonates is, e.g., tracked with synchrotron in situ X-ray diffraction monitoring 

or elucidated via quantum chemical calculations to reveal reaction intermediates and even 

circumvent side reactions (Figure 1). [4] 
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Figure 1: Mechanochemical reaction of alkali carbonates with an alkylating agent to diethyl carbonate or the side 
product diethyl ether via a coordination complex and the monoethylated intermediate. 
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Two new photochemical and metal-free reactions for the formation of C-C bonds in biaryls and 

cyclophanes are reported. Using a flow reactor, important biaryl pharmacophores for numerous 

therapeutics are prepared starting from sulfonamides. [1] We found that, in addition to 

sulfonamides, a surprisingly large number of functional groups facilitate light-induced aryl fusion 

and identified several linkers. Thioether-linked derivatives can be synthesized with a thiol-ene 

(click) reaction and enable environmentally friendly processes without toxic byproducts. [2] Small 

variations of the linker allow the selective synthesis of strained cyclophanes involving the 

unexpected photochemical fusion of a carboxylic acid ester and a methyl group. [3] We 

investigated the scope and mechanism of photochemical biaryl and cyclophane synthesis. An 

ipso–ipso coupling and the formation of a U-shaped conformation and traversal of a five-

membered transition state in case of biaryl synthesis and intramolecular hydrogen abstraction 

in the case of cyclophane synthesis is postulated. [4]  
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In the field of antifungal medicine, there are still little pharmaceuticals targeting skin and nail 

mycosis. The biocidal properties of polycations are known, and reports of their antifungal 

properties have been published recently [1]. These are polysaccharides - components of diets 

contained in cereals (e.g barley, oat), yeast and mushrooms (e.g., Cetraria Islandica, Lentinula 

edodes) and considered beneficial due to the stimulation of the immune system. The limitations 

on their use result from the negligible solubility in water. This makes it difficult to penetrate cells 

and pass through some biological barriers, which results in weaker biological activity. The 

solution to this problem is the synthesis of derivatives of these polymers with a positive charge 

that could interact with biological membranes, which in turn allows penetration into cells. This 

can be achieved by attaching different number of OH groups in polysaccharides through a 

quaternary amine. Therefore, the use of betglucans as pharmaceutical raw material seems 

relatively interesting. Based on preliminary studies [2] on cationic beta-glucan derivatives derived 

from barley and oats and from the monomer, 3-(methacrylamino)propyl-trimethylammonium 

chloride (MAPTAC) [unpublished results], it was found that that they have a broad antifungal 

spectrum against one or more strains of fungi responsible for causing nail or skin mycosis, 

including Trichophyon mentagrophytes, Scopulariopsis brevicaulis and Fusarium solani, 

however, they are toxic. In the potential use of polycations as topical pharmaceuticals, their 

toxicity against skin cells is an undesirable effect, disqualifying for practical use. A possible 

solution to this problem is the synthesis of a polymer combining two types of polymers (low-toxic 

polycations and MAPTAC) in a grafting process. These results are presented alongside 

synthesis process, physicochemical characteristics, assessment of toxicity on cell lines and 

results of testing antifungal properties on a wide range of fungi of new polycations. It seems to 

be a promising finding for the future of antifungal pharmaceuticals. 

The study was supported by Polish National Science Centre (Grant No. UMO-2021/41/B/NZ7/00274) 

and Research Support Module UJ (PSP: U1U/W20/NO/28.28) 
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Tetraplexes are non-canonical, four-stranded structures of nucleic acids that have recently 

gained increasing interest due to their involvement in the development of many malignancies. 

G-quadruplexes and i-motifs are formed by Hoogsteen base-pairs between the guanines or by 

hydrogen bonds between cytosines and hemi-protonated cytosines, respectively. These 

structures are known to be present in telomeric sequences repeats and near the promoters 

regions of proto-oncogenes. From the group of all proto-oncogenes, c-MYC is one of the most 

extensively studied and the best-characterized because of its involvement in cellular proliferation 

and cell growth, which may affect inhibition of the apoptosis. [1,2] Involvement of tetraplexes in 

malignancies contributed to the search for new ligands able to interact with tetraplexes and as 

a consequence to induce, stabilize or disrupt these structures. [3] 

Recently, Wang et al. has developed the BODIPY-derivative for parallel G4 DNA targeting based 

on the concept of triggered disaggregation-induced emission (DIE). [4] 

Herein we present a BODIPY(4,4-Difluoro-3a,4a-diaza-s-indacenes) phenyl derivative (Fig. 1) 

and examine its interactions with c-MYC tetraplex DNA by means of fluorescence and circular 

dichroism spectroscopy. 

 

Figure 1. Structure of studied ligand - BODIPY phenyl derivative. 
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Using microfluidic setups enables various approaches for research projects and developments 

in the growing field of biocatalysis. Thereby realising near-natural environmental conditions as 

well as spatial separation of reaction components for handling cross-inhibitions and side 

reactions lead to promising results. In previous publications we presented a system of PDMS-

based reaction chambers, one-step photo-structured hydrogel arrays for enzyme incorporation 

[1] and polymersomes [2] for enhanced reaction control.Hereinafter we expanded our portfolio by 

integration of drivable disulphide bonds for reversable enzyme capturing out of flow [3] and 

thereby increasing the level of 

complexity. Consequently, we 

utilised this procedure for 

stepwise enzyme and 

polymersome loading on 

hydrogel structures in a 

microfluidic chip (see Fig. 1). By 

tailoring the hydrogel 

composition for multivalent 

enzyme immobilisation, we 

designed a multifunctional base 

material, combining benefits of 

compartment-alisation and 

substrate-channelling. 
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Figure 1 – Stepwise loading of β-Galactosidase containing 
hydrogel with Glucose Oxidase and Horseradish Peroxidase 
comprised in polymersomes, followed by an enzymatic 
cascade reaction, using fluorescence-active dye Amplex 
Red for verification 
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Understanding the electron and ion dynamics is an important task for improving the lead halide 

perovskites for solar cells and related devices. For this task, macroscopic measurement 

techniques are not sufficient. Therefore, nanoscale characterization methods can play an 

important role in studying perovskite solar cells. In this study, we investigate the spatial defect 

distribution in the vicinity of grain boundaries. We introduce local surface photovoltage (SPV), 

surface photovoltage decay, and defect mapping via time-resolved Kelvin probe force 

microscopy (tr-KPFM) methods. [1,2] We are able to detect and localize areas of increased 

charge carrier recombination, ion migration, and defects. This will help to understand 

recombination losses and improve perovskite solar cells on the long run. 
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During the last few decades, extensive experimental and computational studies have been 

carried out to elucidate the formation, structure and bonding of multinary Zintl anions. [1-4] In this 

context, the exploration of new elemental combinations plays an important role and has been 

addressed with great activity and success. Nevertheless, regarding binary Zintl anions 

comprising Sb atoms, only examples with Sn [5] and Pb [6] as the other component have been 

known. While the existence of Ge/Bi, [7] Ga/Bi, [8] In/Bi [8] and Tl/Bi [9] Zintl anions and also quantum 

chemical calculations [10] suggest the existences of similar molecules with Ge/Sb, Ga/Sb and 

Tl/Sb elemental combinations, these have not been isolated yet, and only one In/Sb species has 

been described in the literature. [11] Our current research aims to investigate these unexplored 

combinations of elements to im- prove the understanding of Zintl anion formation and to provide 

insight into intermetallic bonding within them. Herein, we present the results from reactions of 

K6In2Sb3, K6Tl2Sb3, and a novel intermetallic phase with the nominal composition ‘K2GeSb’, which 

was shown to mainly comprise a single-crystalline alloy with the formula K12Ge3.5Sb6. The 

extractions of these phases afforded several novel binary Zintl clusters of different sizes. 

Moreover, complementary DFT calculations are presented that served to gain further insight into 

the electronic structures of these compounds. 

 

Figure 1: Overview of various cluster anions and solid state structures investigated in this study. 
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Two-dimensional electronic spectroscopy (2DES) provides a powerful tool to investigate the 

elementary transfer processes in conjugated polymers. The interpretation of these spectra is not 

straightforward, though, and necessitates theoretical support. 

In this work, we present quantum dynamical simulations and the associated 2DES signals within 

a reduced-dimensional model of intra-chain exciton dynamics in conjugated polymers, triggered 

by torsional fluctuations. This model captures the main features of earlier work on exciton 

dynamics in oligothiophene [1] while greatly reducing the computational effort. To this end, a 

single non-linear collective lattice mode is introduced in conjunction with a torsional mode 
treated within a mean-field Ehrenfest description. Spectra are calculated with an in-house 

implementation of the Equation-of-Motion Phase-Matching Approach (EOM-PMA) within a wave 

function description. [2,3] Spectroscopic features are explained in terms of the evolving quantum 

dynamics, see Fig. 1. 
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Figure 1: The evolution of spectroscopic signals can be linked to the 
evolution of exciton dynamics. 
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Luminescent polymer microbeads, encoded either with organic dyes or semiconductor 

nanoparticles, are applied in various (bio)analytical and diagnostic processes. [1] The encoding 

of these beads is important for the realization of optically distinguishable barcodes that can be 

read out, e.g., by a flow cytometer or fluorescence microscope. Dye encoded beads often suffer 

from photobleaching. Moreover, the relatively broad fluorescence spectra of organic dyes can 

favour spectral crosstalk in emission. Fluorescent nanoparticles such as semiconductor 

quantum dots or nanoplatelets, however, absorb in a broad wavelength range and show narrow 

emission bands, which enables simultaneous excitation of differently colored luminophores and 

facilitates a spectral discrimination in emission. [1] There are several challenges to be overcome 

for nanocrystal encoding of polymer beads. Swelling procedures in combination with 

premanufactured beads often suffer from inhomogeneous nanocrystal loading and encoding by 

the LbL technique can be tedious. [2] Albeit promising, the successful encoding by steric 

incorporation of the nanocrystals through addition to the polymerization mixture still has to 

master challenges like a possible separation of the particles from the monomer phase or loss of 

fluorescence. 

This encouraged us to explore simple and effective approaches to luminescent nanocrystal 

encoding of polystyrene microbeads and identify suitable polymerization conditions and 

nanocrystal surface ligands to tackle the challenges. Best results were obtained with 

nanocrystals bearing a polymer compatible surface ligand dispersed in hydrophobic monomer 

droplets. [3] Aiming for a minimized loss in nanocrystal fluorescence and prevention of 

nanocrystal leaking, we systematically investigated the fluorescence properties of the resulting 

nanocrystal-encoded beads using fluorescence and integrating sphere spectroscopy as well as 

fluorescence and electron microscopy. Thereby, we could identify conditions yielding highly 

fluorescent polystyrene microbeads firmly encoded with different, luminescent nanocrystals. 
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Frustrated Lewis pairs (FLPs) have been studied recently in great detail. [1,2] The combination of 

a sterically hindered Lewis acid and Lewis base leads to “frustration” by preventing Lewis 

acid/base adduct formation. Moreover, so-called hidden FLPs were reported, [1,2] which seem to 

be not frustrated at first glance, since a bond between acidic and basic site is formed. However, 

dissociation of the acidic and basic site can still be enabled by ring strain or steric strain, hence 

the reactivity towards small molecules such as H2, CO or CO2. The synthesis and full 

characterization of α-silylated (α-SiCPs) and α-germylated (α-GeCPs) phosphorus ylides 

bearing one chloride substituent R3PC(R1)E(Cl)R2
2 (R = Ph; R1 = Me, Et, Ph; R2 = Me, Et, iPr, 

Mes; E = Si, Ge) is presented, following publications of our group on α-borylated phosphorus 

ylides (α-BCPs) that readily reacted with NH3, CO, CO2 and other heteroallenes. [1,2] Performing 

the halide abstraction reaction in the sterically demanding iPr2O to access cationic species 

afforded the protonated α-SiCP [Ph3PCH(Et)Si(Cl)iPr2][B(C6F5)4] by sodium mediated basic 

ether decomposition, whereas successfully synthesized [Ph3PC(Et)SiiPr2][B(C6F5)4] readily 

cleaves the F–C bond in fluorobenzene. Structural parameters of the less reactive germanium 

analogue [Ph3PC(Me)GeMes2][B(3,5-(CF3)2C6H3)4] indicate a strong CYlide–Ge interaction with 

high double bond character, and consequently the C–E (E = Si, Ge) bonds were analyzed with 

NBO and AIM methods. [3] 

 

Figure 1 Molecular Structure of an α-SiCP with one chloride substituent. 
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Electro- and photocatalytic systems are experiencing a strong increase in interest with respect 

to the production of renewable fuels or other valuable chemicals. Hence, many recent 

approaches deal with the idea of converting substances like CO2 (or water) into CO (or H2).[1] 

This presentation will give insights into the reduction of CO2 using a bimetallic Re-catalyst. For 

this purpose, electrochemical and electrocatalytic investigations were performed and a potential 

catalytic mechanism will be presented. 

By applying different methods, the different questions raised in Fig. 1 shall be answered. It will 

become obvious that during the mechanistic investigations more and more questions arise, 

which had to be solved. 
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Fused vinylcyclopropanes are promising molecules in respect to their reactivity as they have not 

only the cyclopropane moiety, but also a double bond. Using this to our advantage, we have 

shown vinylcyclopropanes act as versatile starting materials for different ring-opening products. 

If the vinylcyclopropanes are subjected to Brønsted acids, the exocyclic cyclopropane bond in 

α-position to the THF-ring oxygen opens, followed by an in situ cyclization to give the final 

product 2 as a mixture of two diastereomers stemming from the vinyl substituent.[1] When 

subjected to Lewis acids, the cyclopropane undergoes a cyclopropane-cyclopentene 

rearrangement to give fused cyclopentenes 3 in good yields as a single diastereomer. We have 

developed a new procedure utilizing cheap and easily available Yb(OTf)3, which mediates the 

rearrangement of fused vinylcyclopropanes at feasible temperatures providing one diastereomer 

in good yields.[2] 

The double bond can be activated through visible-light mediated photocatalysis, allowing the 

addition of water into the molecule to give hexahydro[2,3b]furans 4. This rearrangement 

proceeds through a radical cation which opens the exocyclic cyclopropane ring, allowing the 

insertion of water and subsequent intramolecular cyclization. 

 

Figure 2: Overview of Reaction Pathways. 
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α-Amino acid derivatives are key components of the molecules of life, and hydrative 

functionalization of alkynes has emerged as an efficient strategy to access these motifs. [1] 

Nevertheless, these methods are often either limited regarding the amine source or they 

constitute multi-step endeavors. [2] Our group has reported several approaches for the direct 

functionalization of alkynes based on [3,3]-sigmatropic rearrangement strategies. [3] On the other 

hand, an early report by Sharpless demonstrated the possibility to involve S–N compounds in a 

[2,3]-sigmatropic rearrangement. [4] Herein, we present a practical method for the preparation of 

α-amino acid derivatives via direct hydrative amination of activated alkynes under mild 

conditions, relying on sulfinamides as the nitrogen source (Scheme 1). [5]  

 

Scheme 1: Synthesis of α-amino acid derivatives by hydrative amination via [2,3]-
rearrangement. 
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G-quadruplexes DNA (G4 DNA) are single or multi-stranded structures formed by G-rich 

sequences. They are formed from co-planar guanine tetrads (G-quartet) involving four guanine 

bases hydrogen-bonded to each other. π-stacking is highly favoured and increases the stability 

of these structures. G4 stabilizing function is also performed by monovalent cations of metals 

such as sodium and potassium and/or small molecules of organic compounds (ligands). [1] 

One of the important methods of studying interactions of DNA with ligands/drugs containing 

chromophores is circular dichroism spectroscopy (CD). Circular dichroism spectroscopy 

provides valuable information concerning the formation, stability and topology of DNA 

molecules. This is also an excellent techniqueused to determine ligand binding mode with duplex 

and G-quadruplex DNA. [2] 

The interaction of G-quadruplex with ligands containing 2-azabicyclo[2.2.1]heptane moiety, as 

well as sulphonamide motif (very commonly found in biologically active molecules) was 

investigated using CD spectroscopy. Preliminary studies of the interaction of ligands with a 

parallel intramolecular G-quadruplex formed by a sequence of human proto-oncogene c-MYC 

(PDB id:2L7V), have shown that in the group of tested ligands are derivatives affecting the 

structure of G4 DNA. 
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42)  Xiao, Yi: Synthesis of α-Aryl Acrylamides via Lewis-Base-Mediated Aryl/Hydrogen 
Exchange 

43)  Erdoğmuş, Ali: New BODIPY-based Photosensitizers: A Comparative Study of  
Photodynamic and Sonophotodynamic Therapy Applications  

44)  Effnert, Philipp: Enzyme-regulated and redox-responsive hydrogels based on  
ferrocene-peptides 

45)  Scheelje, Clara: Renewable Non-Isocyanate Polyurethanes Using Thiourea  
Catalysis and Thiol-Ene-Reaction 

46)  Bulat, Elif: Synthesis and characterization of New Dithiophosphonate Ligands 

47)  Sarnes, Dustin M.: Biomimetic Synthesis of Cyanogramides B and C 

48)  Tayfuroğlu, Ömer: Investigation of The Effect of Mechanical Behavior for MOF 
Structures on Gas adsorption With Neural Network Potential 

49)  Terlau, Fabian: Engineering bacterial interactions with photoactive electrospun  
materials: role of photosensitizer charge on activity 

50)  Chumakovski, Michael: Hydrogenation @ Solid State Chemistry & Catalysis 

51)  Kucher, Hannes: Hydrothiolation of (Triisopropylsilyl)acetylene sulfur pentafluoride 
– Charting the chemical space of b-SF5 vinyl sulfides 
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52)  Graupner, Tim: Ammonia Decomposition @ Solid State Chemistry & Catalysis 

53)  Estelmann, Arne: Methane Induced SPR Shifts of Cryptophane A Doped Polymer 
Layers 

54)  Osipova, Viktoriia: Optical properties of near-Infrared light emitting chromium(III) 
complexes incorporated in silica nanoparticles 

55)  Isik, Birol: Adsorptive Removal of Crystal Violet Dye from Aqueous Media Using 
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56)  Stübke, Nico: Chemie-Industrie-Forum des JCF Münsters 
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58)  von Köller, Heinrich: A Widely Applicable and Versatile Method for the Ring- 
Opening 1,3 Carbocarbonation of Donor-Acceptor Cyclopropanes 

59)  Neitzel, Angelika: Terminal (ring-closing) alkyne metathesis with mixed substituted 
tris(siloxy) molybdenum alkylidyne complexes 

60)  Menche, Maximilian: Ligand Design in the Direct Asymmetric Reductive Amination  
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1)  Friedel, Piérre: Flux Synthesis and Surface Modification of an Oxyhalide  
Photocatalyst Bi4NbO8Cl for Visible-Light-Driven Water Splitting 

2)  Kauth, Alisa-Maite: Photoswitches for dynamic supramolecular modulation of  
proteins 

3)  Ramanayagam, Asvitha : Investigation of the Exchange Current Densities in Bulk-
Type All-Solid-State Batteries 

4)  Tolle, Christian: Total Synthesis of Ageladine A and pH-dependent Fluorescence of 
Related Compounds  

5)  Vikulina, Anna: Vaterite for the functionalisation of 3d printed materials 

6)  Jurado, David: Theoretical studies investigating the mechanism of methanol for-
mation over a Cu/ZnO based catalyst 
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7)  Karanlık, Gürkan: Cisplatin Conjugated BODIPY Complex: Synthesis, Photophysical 
and Photochemical Properties 

8)  Yıldız, Büşra: New Bipyrimidine Based Azo-Conjugated Molecules 

9)  Groß, Philipp: Fluorimetric cell imaging with 9-aryl-substituted berberine derivatives 

10)  Can Karanlık, Ceren: Synthesis and Photophysicochemical Properties of Hybrid 
BODIPY-Phthalocyanine Derivative for Photodynamic Therapy  

11)  Gündoğdu, Merve: The Design, Synthesis and Characterizations of Fluorene  
Derivatives 

12)  Köksal, Burak: Synthesis and characterization of 3-hydroxy flavone with monospiro 
cyclotriphosphazenes and investigation of antioxidant activities with total phenolic and 
DPPH method 

13)  Röttger, Sebastian: Nitrogen-Bridged BODIPYs 

14)  Schwamborn, Marvin: Studies towards the synthesis and reactivity of ortho formyl 
benzophenones of the proprimarolide-type  

15)  Kmiecik, Klaudia: Interaction of carbazole ligands with i-motifs DNA 

16)  Celebi, Elif Busra: Influence of the oxidant on the morphology and conductivity of 
Polyaniline/Polybis(4-oxybenzenesulfonic acid)phosphazene composites  

17)  Viergutz, Lena: Decarboxylative Glaser Coupling of Aryl Propiolic Acids 

18)  Schulte, Robin: Norbornadiene-Based Photoswitches for Molecular Solar Thermal 
Energy Storage 

19)  Karapinar, Begumhan: Black Phosphorus-Based Photocatalysts: Synthesis, Char-
acterization, and Applications in Hydrogen Production and Reduction of Organic Com-
pounds in Water  

20)  Forschner, Lukas: Electrode surface (re)structuring by high voltage electrolysis 

21)  Schlöglmann, Sylvia: Funding of Ph.D. Students – An Interactive Poster 

22)  Borysova, Kateryna: Excitation wavelength-dependent emission of mixed ligand 
complexes of Terbium (III) and Europium (III) 

23)  Lindenmaier, Ivo: Ni-Catalyzed Coupling of Aryl/Alkenyl Electrophiles with Alkyl  
Thiols 

24)  Körner, Lukas: Diaminocyclopentadienone iron carbonyl complexes as  
hydrogenation catalysts based on diaminoacetylenes 

26)  Ali, Usman: Acidic thiourea catalyst immobilized on silica monoliths for  
protection of alcohols with 3,4-dihydro-2h-pyran in continuous-flow 
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27)  Frömbgen, Tom: Analyzing Clusters in (Ionic) Liquids 

28)  Hacivelioglu, Ferda: Conjugated Polymer-Polyphosphazene composites as Green 
Binders for high-performance Li-ion Batteries  

29)  Götze, Tom: Synthesis and analysis of NIR emitting push-and-pull fluorophores for 
their application in water-soluble dendrimers for bioimaging 

30)  Elfert, Jonas: Usage of Nitro Groups in Radical Chemistry 

31)  Katzenburg, Felix: EvoMPF – An evolutionary approach for the universal  
generation of molecular fingerprints 

32)  Münzer, Lukas: Studies towards the Total Synthesis of Natural Product  
Mumbaistatin 

33)  Kasper, Thomas: Oxygen gas sensing by quenching of lanthanide-based  
luminescence in metal-organic frameworks 

34)  Maile, Ruben: High Mg2+-ion conductivity in ionic-liquid free metal-organic  
framework electrolytes 

35)  Rowen, Julien: 2-Azidofluorene – Photochemistry and Heavy-Atom Tunneling in A 
Cryogenic Matrix 

36)  Schirmer, Franzisca: Hapten Synthesis for the Production of Pyrrolizidine-Specific 
Antibodies 

37)  Stamp, Tim: Activation of Free Carboxylic Acids without Directing Groups 

38)  Begić, Asja: Electrocatalytic reduction of N2 with ALD-grown MoS2  

39)  Miller, Lukas: Formylation as key step for new tandem reactions – Towards  
BODIPY dyes 

40)  Nowak, Julia: The Regulation of Light Harvesting in Higher Plants 

41)  Bulat, Elif: New Dithiophosphonato Ni(II) Complexes: Synthesis, characterization, 
theoretical and in vitro cytotoxicity studies 

42)  Farajzadeh, Nazli: Hexadeca-substituted metal phthalocyanines bearing  
3,4-ethylenedioxythiophene groups on peripheral and non-peripheral positions 

43)  Gödde, Hannes: JCF Münster events on careers and industrial internships 

44)  Pardemann, Nils: Structure and Coordination Behaviour Of 1H-1,2,3-Triazole Lig-
ands With A Dithiolene Backbone  

45)  Blasius, Jan: How to obtain liquid phase vibrational spectra from molecular dynam-
ics simulations 
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46)  Sowa, Karin: Using Impedance Spectroscopy to Analyse Electrosynthetic 
Reactions. 

47)  Zimmer, Joanne: Effect of type of initiator and purification on the properties of 
thermo responsive PNIPAM microgels  

48)  de Graaff, Simon: Pentafulvene Chemistry of Group 5 Metals 

49)  Spiewok, Sarah: Polymer-based prodrugs for the treatment of hepatocellular  
carcinoma 

50)  Youssef, Heba: Red emitting cerium(III) and variable photo-luminescence properties 
of homoleptic 1D-coordination polymers 

51)  Wech, Felix: Semihydrogenation of Alkynes Catalyzed by Imidazolone and BH3 

52)  Kruse, Lennart: Determination of self-diffusion coefficients and rotational correlation 
times in ionic liquids by means of NMR Fast-Field-Cycling relaxometry 

53)  Duyar, Ceyda: New Ag(I) coordination polymer based on cyclotriphosphazene linker 
and its dye adsorption properties 

54)  Dec, Daniel: Binding study of 2-azabicyclo[2.2.1]heptane derivatives with the hybrid-
type telomeric G- quadruplex  

55)  Fresia, Marvin: Synthesis of the ABCD and CDEF Ring Systems of the Tremorgenic 
Indole Diterpene Janthitrem B from Penicillium janthinellum 
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Quantification of hydrogen bond strength in a carboxyl-functionalized ionic 

liquid 

L. Hunger, Rostock/DE1, L. Al Sheakh, Rostock/DE1 and R. Ludwig, Rostock/DE1 

1 University of Rostock, Department of chemistry, Physical and theoretical chemistry, Albert-Einstein-
Straße 27, 18059, Rostock, Germany 

We have studied the carboxyl-functionalized ionic liquid (IL) 1-(carboxymethyl)pyridinium 

bis(trifluoromethylsulfonyl)imide [HOOC-CH2-Py] [NTf2] by IR spectroscopy in the mid-IR region 

between 193 K and 413 K. The IL shows the formation of three different types of hydrogen 

bonding: Anticipated single hydrogen bonds are formed between anions and cations. 

Surprisingly, additional single and even double hydrogen bonds are formed between likely 

charged cations. The doubly hydrogen bonded dimer is related to the structural motifs known 

for formic and acetic acid in the gas phase. [1,2] 

We extended our investigation to X-ray crystallography, DFT calculations and thermodynamic 

methods to analyze and characterize all three types of hydrogen bonds in detail. The crystalline 

phase of the ionic liquid solely consists of doubly hydrogen bonded cyclic dimers between the 

cations (c=c). This binding motif successively opens with increasing temperature and is replaced 

by a linear species (c-c-a). Here, additionally to one remaining single cationic hydrogen bond an 

additional hydrogen bond between cation and anion is formed. We deconvoluted the spectra in 

the carbonyl stretching region to get a better understanding of the temperature behavior. The 

DFT calculations provide an insight into the assignment of the different vibrational bands. The 

derived transition enthalpies allow to expose the non-covalent interaction and to determine the 

hydrogen bond strength between ions of like charge. Finally, we were able to show, that the 

repulsive Coulomb interactions between two like-charged ions weakens the strength of the 

hydrogen bonds in comparison to the molecular species. [3] 
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Determination of the surface properties of the root of the Angelica sylvestris 

by inverse gas chromatography 

Fatih Cakar 1, M.Kubra Habipoglu Atlar 1, Birol Isık 1, Ozlem Cankurtaran 1  

1 Department of Chemistry, Faculty of Arts and Sciences, Yildiz Technical University, Istanbul, Turkey 
* ffatihcc@yahoo.com 

Angelica sylvestris is a species of flowering plant native to Europe and Central Asia. It will grow 

in light (sandy), medium (loamy) and heavy (clay) soils. The whole plant has cardiotonic, 

spasmolytic, sudorific, antitussive, diuretic, expectorant, antibacterial and antifungal properties. 

It is recommended to treat runny nose, cough, asthma, dyspepsia and to improve the digestion. 

Also, it is applied externally as soothing liniments against bruising and skin irritation[1]. 

Inverse gas chromatography (IGC)-considered a powerful and simple method for characterizing 

surface properties of a solid. IGC enables determination of the surface thermodynamic 

properties of a wide range of materials, such as alumina, silica, polymer, carbonaceous 

materials, liquid crystal, wood, and minerals, without limitations of shapes of powders, 

particulates, fibers, semi-solids, and films. In addition, IGC technique is easy to control both the 

sample temperature, which enables the determination of the effect of environmental conditions 

on the materials’ surface properties with high correctness and trustworthiness[2,3]. 

In this study, the surface properties of Angelica sylvestris root were determined by inverse gas 

chromatography. IGC method at infinite dilution was applied to determine the dispersive 

component of the surface free energy, the acid and the basic parameters of Angelica sylvestris 

root in relation to polar and non-polar solvents at temperatures.  
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Computational Investigation of Enzyme-Inspired Polyfunctional Cooperative 

Catalysts. 

Patrick M. Becker1, Andreas C. Hans2, René Peters2, Johannes Kästner1 

1 Universität Stuttgart, Institut für Theoretische Chemie, Pfaffenwaldring 55, 70569 Stuttgart, 
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The origin of life is one of the most, if not the most, intriguing question for mankind. Closely 

related to this is the fascination for molecular transformations of enlivened nature. Tailor-made 

for their specific tasks, enzymes enable highly selective chemical reactions under mild 

conditions. Thereby multiple functionalities of the system must work hand in hand. Polyfunctional 

cooperative catalysis tries to translate this concept from nature to artificial systems. Just like 

enzymes, those catalysts consist of several different functional groups interacting in a 

cooperative manner.[1] 

In the present study,[2] the investigated catalyst type uses a cooperation of a Lewis acidic Cu(II) 

center, an acetate anion as a Brønsted base and a hydrogen bond donor in the periphery. The 

catalyst was developed for 1,4-additions of 1,3-dicarbonyl pronucleophiles to maleimides. For 

such a reaction the productivity could be increased by a factor larger than 300 compared to 

literature, achieving TONs up to 6700. According to our mechanistic DFT studies, the C-C-bond 

formation step is rate determining. From experimental kinetic study an apparent barrier of the 

investigated reaction could be determined, that matches with the one from the mechanistic 

model. The same holds for the stereoselectivity of the investigated reaction: experimental data 

and theoretical prediction support each other well. Thus, the comparison of computational 

investigations with experimental findings enables a detailed picture of how the catalyst operates. 

In concrete terms, our DFT studies show the role of the acetate anion, that acts as Brønsted 

base for deprotonation of the 1,3-dicarbonyl pronucleophiles, while the corresponding acetic 

acid activates the maleimides through a hydrogen bond. The catalyst’s hydrogen bond donor 

also activates the maleimides or stabilizes the nucleophile and ensures, that the acetate anion/ 

acetic acid doesn’t dissociate from the system. 
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Towards Lightweight Nanostructures: Zintl Chemistry of Al and Group 15 in 

NH3,l 

Nils Spang1, Prof. Dr. Stefanie Dehnen1, 

1 Karlsruhe Institute of Technology, Institute of Nanotechnology, 76344 Eggenstein- Leopoldshafen, 
Germany 
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Homo- and heteroatomic P4-like Zintl anions, such as Ge4 4− [1] and (InBi3)2−, [2] have been known 

for decades, and the collection continues to grow.[3] Generally, they are synthesized from 

intermetallic solids by extraction in ethylenediamine in the presence of 222-crypt or [18]-crown-

6.[4] One of the remaining challenges of the heteroatomic pseudo-tetrahedral Zintl anions are the 

combinations of the lighter elements, particularly aluminium with group 15 elements. DFT 

studies showed the potential stability of pseudo-tetrahedral Zintl anions, but none of these 

combinations have been realized synthetically.[5] Therefore, our goal is to synthesize an Al-

containing Zintl anion that is isoelectronic to P4. To achieve this goal, liquid ammonia – the 

prevailing solvent of Zintl chemistry in the past - was used as the solvent.[6] The stoichiometric 

ternary solid “K2AlP3” was extracted and yielded a reasonable collection of (poly)phosphides e.g. 

[(N2H5)2P6]
2−, [(K(222-crypt))2NH2][P5], PH2 −. Besides the experiments towards Al-containing 

pseudo-tetrahedral anions, reactions of the literature-known ternary solid “K2Ge2P2”[7] with 

MnCp*
2 were also performed and led to the endohedral cluster [Mn@Ge10P2]3−, which was 

analyzed by means of SCXRD, ESI(−)MS and µ-XFS. Additionally, the phases K6In2Sb3 and 

K6Tl2Sb3 [8] were investigated with respect to their reactivity in NH3,l and compared to recent 

results of their extractions in ethylenediamine.[9] 
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Bis(NHC) Mn(I) Complexes: Catalysts for the Hydrogenation of Carboxylic 

Acid Esters 

Niklas F. Both 1, Dr. Anke Spannenberg 1, Dr. Haijun Jiao 1, Dr. Kathrin Junge 1, 

Prof. Dr. Matthias Beller 1 

1 Leibniz Institut für Katalyse e.V. (LIKAT), 18059 Rostock, Germany 

The reduction of carboxylic acid esters to alcohols is an important reaction in academic and 

industrial chemistry. Therefore, the catalytic hydrogenation represents an environmentally and 

economically attractive approach compared to traditional procedures applying metal-hydrides in 

stochiometric quantities. 

To date, many highly active homogeneous catalysts, mainly based on Ru, have been developed 

which allow for the hydrogenation of carboxylic acid esters at mild conditions. Over the last 

decade, efforts were made to replace noble metals in such catalysts by more abundant, cheaper, 

and non-toxic base metals and systems based on Mn, Fe, Co and Cu were reported. Especially 

Mn has been studied intensely due to the remarkable stability, high activity, and versatility of its 

pincer complexes. However, the diversity of the known Mn catalysts is very limited since the vast 

majority relies on phosphine containing ligands including metal ligand cooperative sites. Over 

the last years it has been shown that also Mn complexes bearing more simple, non-bifunctional 

ligands can be efficient in hydrogenation-type reactions. 

 

Scheme 1: Mn-catalyzed hydrogenation of carboxylic acid esters. 

Therefore, we were interested in the use of Mn(I) complexes 1 featuring bidentate bis(NHC) 

ligands as catalysts for the hydrogenation of carboxylic acid esters. For that purpose, a series 

of structurally related complexes 1 were synthesized via a novel synthetic procedure utilizing 

NHC-borane adducts. Various aromatic and aliphatic esters have been hydrogenated using 

complexes 1 with KHBEt3 as cocatalyst under mild reaction conditions (0.5 mol% catalyst 

loading, 60-100 °C). Furthermore, mechanistic experiments performed reveal the importance of 

BEt3 as cocatalyst. A proposed mechanism is supported by DFT calculations. 
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Lanthanide nanocrystals as authentication and security tags and reporters 

for optical sensors 

Philipp Kossatz1,2, Elina Andresen1, Christian Würth1, Florian Frenzel1, Ute Resch-Genger1 
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Counterfeiting of goods has serious economic implications worldwide and can present a 

considerable threat to human health and national security, rendering product authentication 

more and more important. This led to an increasing interest in simple tags for anticounterfeiting 

and authentication applications for the integration into different materials and matrices that are 

robust enough to survive the respective production processes and can be read out in-situ with 

simple instrumentation.  

Here we present a platform of chemically inert, multi-color luminescent lanthanide nanocrystals 

(LnNC) consisting of a NaYF4 matrix doped with Yb, Er, Tm, or Ho as promising candidates for 

such applications. 

LnNC with characteristic multi-color emission patterns, composed of narrow bands of varying 

intensity in the ultraviolet, visible, near-infrared, and short-wave were synthesized via a thermal 

decomposition approach under inert conditions[1]. The tailor-made design of different emission 

pattern was achieved by tuning particle size, material composition, and particle surface 

chemistry in upscaleable syntheses.[2] Particle size and morphology were determined by 

dynamic light scattering and transmission electron microscopy and the optical properties were 

characterized by absorption and fluorescence spectroscopy as well as fluorescence lifetime 

measurements.  

The particles were then incorporated into security inks and consumer products. In addition, 

microenvironment-specific changes in the emission properties of the LnNC tag were utilized to 

study and sense changes of physico-chemical parameters in different matrices. 
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Resveratrol – an anticancer drug from plants? 

Łukasz Płachta, Marzena Mach, Magdalena Kowalska, Paweł Wydro 

Jagiellonian University, Faculty of Chemistry, 30-387 Krakow, Gronostajowa 2, Poland  

The main goal of the research was to study the effect of resveratrol on models of cell membranes 

of mammals. Resveratrol is one of the naturally occurring phytoalexins, mainly in grapes and 

red wine. 1 Resveratrol has a positive influence on the human body, especially the 

cardiovascular system, but some anticancer properties are observed. 2–4 

The investigation was based on Langmuir monolayers supported by Brewster angle microscopy 

and liposomes as cell membrane models composed of phospholipids. 5  

The obtained results show that the addition of resveratrol has a strong influence on 

biomembrane models, the change composition and the fluidity of the analysed structures. The 

effect depends on the concentration of the active substance and the composition of the 

membrane. Experiments show that the mechanism of action of resveratrol is related to the ability 

of the active substance to be incorporated into the lipid structure changing its mutual 

arrangement. 
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The Synthesis and Characterization of Bipyrimidine Based Mesogens 
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Liquid crystals, considered advanced organic materials, are widely used in various applications as 

sensors, indicator technology, drug delivery system, organic semiconductors, bioactive materials 

and optical devices. Liquid crystals are a unique state of matter that combines the good properties 

of both solid and liquid states of matter. Structure-mesogenity relationship plays a key role. 

Therefore, specific design of the molecule is required for the occurence of mesophases with desired 

physical properties for a wide variety of applications. [1]  

Attractive octupolar molecules with luminescent and nonlinear optical (NLO) properties [2] are taken 

place in the literature. Conjugated system consisting of a bipyrimidine acceptor core and long 

terminal alkoxy chains as donor groups are preferred to provide these properties. The introduction 

of long alkoxy chains as terminal groups gives rise to flexibility to the structure, leading to the 

occurence of liquid crystal properties [1] and multi-functionality in molecules.  

In this study, the synthesis and characterization of new four-armed molecules composed of 

bipyrimidine rigid core, alkene and alkyne linker groups and long alkoxy chains (-OCnH2n+1; n=14,16) 

have been carried out. The molecular structure of new molecules that have a potential in exhibiting 

NLO properties have been characterized by FT-IR, 1H-NMR and 13C-NMR spectroscopy and their 

mesomorphic properties have been characterized by DSC (Differential Scanning Calorimetry) and 

PM (Polarization Microscope).  

This study was supported by TÜBİTAK 2232-A International Fellowship for Outstanding Researchers 

Program (Project number: 118C273). 
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Thermal barrier coatings (TBCs) are widely used to protect hot components from high 

temperatures and aggressive conditions of gas turbines and diesel engines. [1] To ensure long-term 

protection, TBCs must meet the following properties: low thermal conductivity, high compatibility 

with Al2O3, high fracture toughness, corrosion resistance and phase stability at high 

temperatures. [2]
 

Additionally, phase transformations should be avoided, because cracks can be 

formed that endanger the integrity of the protective layer. [1] Zirconia is currently the material of 

choice for these high temperature applications. To circumvent phase transitions of the ZrO2 lattice 

from tetragonal to monoclinic during cooling, it is necessary to guarantee a high tetragonality of ZrO2 

at high and low temperatures. [1] This can be accomplished by adding e.g. Y2O3 causing the 

formation of oxygen vacancies for charge compensation stabilizing the tetragonal distortion of the 

ZrO2 lattice. [1,3] Because of the resulting properties 6-8 wt% yttria-stabilized zirconia is the state-of-

the-art material for TBCs. [2] To further increase the tetragonality of the ZrO2 lattice, doping with smaller 

cations or higher oxidation states than Zr4+ (e.g. Ti4+, Nb5+, Ta5+) can be applied. Furthermore, the 

addition of Hf4+ should provide increased fracture toughness, phase and structural stabilities in the 

ZrO2 lattice at temperatures up to 1700 °C and generate low thermal conductivity above 

1100 °C. [4] Thus, the ZrO2-HfO2-Y2O3-Ta2O5 material system is of great interest for future TBCs 

due to high phase stability at high and low temperatures and low thermal conductivity. 
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The heterocyclic dibenzothiophene (DBT) moiety exhibits favourable charge transfer properties and 

can facilitate intersystem crossing (ISC) via n-π*-transitions, hence a variety of optoelectronic 

materials like OLED or semiconductors make use of this motif. [1] The most common syntheses of 

functionalized DBT derivatives rely on transition metal catalysis and provide di- or trisubstituted 

DBT. [2] 

In the work presented here, a photochemical cyclization reaction of aromatic thioethers that leads to 

highly substituted DBT is described. It can be performed in different organic solvents using UV or 

blue light. Our systematic study concerning the reactivity of different aromatic (thio-)ethers implies 

an internal charge transfer mechanism.  

The DBT demonstrate an enhanced phosphorescence emission compared to the thioethers, 

reaching an afterglow time of up to six seconds at 77 K. By including the thioethers in polymer 

matrices, drop-cast and even 3D printed materials were created that respond to light with 

phosphorescence that is visible for seconds at room temperature. 

 

Figure 1: a) Exemplary reaction scheme for the photoinduced cyclization of an aromatic thioether; 

b) Phosphorescence of a polymer film containing 1. The motif was inscribed via irradiation using a 

template. 
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Alkylphosphonium salts containing selenide moieties have become of interest in recent years due to 

their ability to engage in chalcogen-bonding catalysis. [1] Werz et al. reported a novel aryne 

oligomerization in 2021, in which a JohnPhos-derived seleno-phosphonium salt is proposed as a key 

intermediate. [2] During our efforts to synthesize this compound we observed unexpected 

fragmentation of phosphonium salts containing tert-butyl residues. Whereas cyclohexyl or phenyl 

backbones were tolerated and gave the desired products in high purity, all of the employed tert-butyl 

substituted phosphines formed complex mixtures of products. Using ESI-HRMS and single crystal 

X-ray diffraction, the process of fragmentation could be rationalized by a phospha-Hofmann-like 

elimination. Further studies were carried out in order to tame the reaction and pave the way towards 

its application in the synthesis of novel chalcogeno-phosphites. 

 

Scheme 1: The reaction of biaryl-phosphines with an electrophilic phenylselenium source results in 

clean formation of the corresponding phosphonium salts in the absence of tert-butyl substituents. 
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According to the European Commission, Tellurium could have a supply risk in the future, mainly 

caused by the high demand for solar cells. [1] In addition, almost the whole Tellurium primary 

production is coupled with Copper and Nickel mining resulting in a European import rate close to 

100 %. [1,2] Therefore, a suitable recycling method for secondary resources from widely used 

cadmium telluride solar cells or bismuth telluride and antimony telluride thermoelectric devices is 

highly important. Up to now, only a few recycling techniques that either involve hazardous chemicals 

or complicated processes are known. [2,3] In 1976 Binnewies published the transport of pure tellurium 

with sulfur as a transport agent. [4] We have further developed this chemical vapor transport (CVT) 

to use it as a recycling method. In our case, sulfur is used not only as a transport agent but also as 

an oxidant. In contrast to the existing recycling methods, a simple approach is created without the 

use of hazardous chemicals. In closed systems, tellurium recovery rates exceeding 99 % with a 

purity of 99 % are possible. This CVT can also be performed in open systems, where a more refined 

and circulating process management could be a good industrially usable method. 

 

Figure 1: Sustainable life cycle of tellurium using environmentally friendly CVT recycling method. 
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Because of their low cost, lightweight, and flexibility, conductive polymers (CPs) have recently been 

the focus of a lot of studies. The fundamental benefits of CPs such as their ability to conduct 

electricity almost as effectively as metals, their resistance to corrosion, and their ability to be 

produced using simple processes provided CPs to have applications grow across a wide range of 

fields namely biomolecular electronics, telecommunications, imaging devices, electromagnetic 

interference (EMI) shielding, and sensors[1]. Among its counterparts, polyaniline (PANI) has come to 

the fore due to its high surface workability, electrical conductivity, and environmental stability[2]. To 

enhance the properties of PANI, especially electrical conductivity, the contribution of 

organic/inorganic nanoparticles is one of the most effective ways.  Multi-walled carbon nanotubes 

(MWCNTs) are carbon-based materials that have unique properties such as chemically inertness, 

good electrical and thermal conductivity, and nonlinear optical characteristics as well as great 

mechanical strength [3] 

In this study, the effects of the addition of MWCNTs on the electrical conductivity and EMI shielding 

of PANI-filled PVA composites were investigated. For this purpose, the composites containing 

different weight ratios of functionalized MWCNTs were prepared. Then, PANI was synthesized by 

oxidative chemical polymerization. The composites were prepared using different weight ratios of 

functionalized MWCNT. Finally, composite films were prepared by dispersing the components in the 

PVA matrix. The composites were characterized using Fourier-Transform Infrared spectroscopy 

(FTIR-ATR) and scanning electron microscope (SEM). The electrical conductivity measurements 

were carried out using Four-Point-Probe. The EMI shielding properties of the composites were also 

studied. As a result, with the addition of functionalized MWCNTs, the electrical conductivity and EMI 

shielding properties of the composites were increased. 
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Rapid industrialization has necessarily resulted in pollution [1]. Among these, dyes are regarded 

as one of the most significant contaminants in wastewater. To meet industrial demand, it is esti-

mated that 1.6 million tons of dyes are produced annually, and 10–15% of this volume is discar-

ded as wastewater [2]. Since many dyes have harmful effects on living organisms and the environ-

ment, it is crucial to develop novel materials and processes for properly eliminating dye pollution. 

There are several techniques (coagulation–flocculation, aerobic or anaerobic treatment, electro-

chemical treatment , membrane filtration and adsorption methods) for removing color from waste-

water, but adsorption is regarded the most effective owing to its simplicity and effectiveness [2]. 

Recently coordination polymers have been used as adsorbent for dye removal.

The phosphazene compounds are readily modifiable by a variety of functional groups to provide 

multisite ligands and may be utilized to make coordination polymers, allowing them to be employ-

ed as adsorbents [3]. In this work, we aimed to construct a novel cyclotriphosphazene-based coor-

dination polymer for use as a dye-removing adsorbent. First, a cyclotriphosphazene ligand contai-

ning benzimidazole (L) was produced, followed by the synthesis of a 2D Hg(II) coordination poly-

mer (1) from L. The dye adsorption properties of 1 was investigated using UV spectroscopy. Con-

sequently, it exhibited no dye adsorption against anionic methyl orange (MO) and tartrazine 

(E102), but revealed excellent adsorption ability against cationic methylene blue (MB).

 

Figure 1: MB adsorption by 1
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On a molecular level, life is an out-of-equilibrium state, [1] in which emergent functions can only 

be maintained as long as energy in form of a chemical “fuel” is dissipated. For instance, the self-

assembly of microtubules, the highway of our cells, is governed by GTP in our bodies. [2] Man-made 

dissipative systems strive to mimic these natural processes; their scope however is still very 

limited. [3,4] 

Here, we report the design of dissipative systems, based on ribonucleotides. While the 

dimerization of amphiphilic RNA derivatives leads to kinetically trapped pyrophosphates, the EDC-

driven formation of phosphoramidates from adenosine monophosphate (AMP) and alkylamines 

yields life-like transient self-assembly. 

 

Fig. 1: Reaction cycle of a monophosphate that is converted to a phosphoramidate by addition of 

the chemical fuel EDC. Hydrolysis under mild conditions closes the dissipative network. 

Aggregation of the activated phosphoramidate building blocks leads to life-like transient self-

assembly. 

Figure 1 schematically shows how AMP is converted to the corresponding phosphoramidate when 

the carbodiimide EDC is added as a chemical fuel. As the formed phosphoramidate is somewhat 

amphiphilic, it spontaneously self-assembles into vesicles in aqueous solution. Hydrolysis renders 

this system transient, i.e., the function (self-assembly) can only be maintained as long as EDC is 

present in the system.  
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Cooperative NHC/photoredox catalysis has emerged as an important research field in recent years.[1] 

Herein, the use of tertiary alcohols as alkyl radical precursors to perform three component radical 

coupling with styrenes and aroyl fluorides for the preparation of α-arylated alkyl aryl ketones is 

described.[2] Reaction of an aroyl fluoride with the NHC catalyst provides an acyl azolium ion that 

can be reduced by the photoredox catalyst to the corresponding ketyl radical anion. Oxidatively 

generated C-radicals derived from the alcohol add to the styrene derivative to form a transient 

benzylic radical. Radical/radical cross coupling between the persistent ketyl radical and the transient 

benzylic radical controlled by the persistent radical effect[3] affords after NHC fragmentation the 

targeted ketone. 

 

Figure 1: Schematic overview of the developed three component radical coupling highlighting the 

main intermediates. 
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In the last decade, the chemistry of NHC-phosphinidene adducts (NPA) has made substantial 

advances, turning these phosphorous(I) species into an arising class of main group compounds 

which show numerous reactivities. [1] While the transition metal chemistry with monodentate NPAs 

has been explored substantially by others and within our group, [1] bidentate NPAs have emerged 

only recently. [2,3,4] Herein, we present the first phenylene-bridged NPA (pNPA), which can be 

synthesized by the direct reaction of 1,2-Bis(dichlorophosphino)benzene with a N,N’-disubstituted 

Imidazolin-2-ylidene (IMes, IDipp,…), followed by reduction with KC8 (Scheme 1). [5] The pNPA 

coordinates as strongly donating, bidentate ligand to transition metals centers, leaving the possibility 

of further coordination at the remaining free electron pairs of the phosphorous atoms. 

 

Scheme 1: Synthesis and mesomeric structures of phenylene-bridged NHC-phosphinidenes. 
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Liquid crystals (LC’s) are a highly remarkable class of substances whose properties are between 

those of crystals and liquids under certain conditions such as concentration and temperature. These 

materials, which are important in materials science and related life sciences, can combine order and 

mobility at the molecular level with certain conditions. [1,2] 

Inverse gas chromatography (IGC) is among the most efficient techniques for estimating the 

thermodynamic properties of LC's, solvents, LC–solvent and LC–LC systems. In addition, ICG is 

considered the most sensitive, fastest and simplest technique for making physicochemical 

measurements on a variety of non-volatile materials in different forms and morphologies, including 

polymer, silica, powders and fibres. [3] 

In this study, Phenylbenzoate-based calamitic liquid crystals (LCs) (4[4((S)3,7 dimethyloctyloxy) 

phenoxy) carbonyl] phenyl 4 (n octyloxy) benzoate (DPCOB) and 4[4((S)3,7 dimethyloctyloxy) 

phenoxy)carbonyl] phenyl 4 (n decyloxy) benzoate (DPCDB)) were synthesized and characterized, 

and then the thermodynamic properties were investigated by IGC at infinite dilution. The 

thermodynamic equilibrium region (the range of 150-200 °C), Flory-Huggins theory and the equation 

of state theory with the LC-solvent interaction parameters, the effective exchange energy 

parameters, the weight fraction activity coefficient, and also the partial molar heat of mixing at infinite 

dilution of solvent, the molar heat of vaporization of solvent, and the partial molar heat of sorption of 

solvent were calculated. 
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Boronic esters are highly valuable compounds in organic synthesis and related fields. [1] Herein, 

stereoselective borylative cross coupling reactions of vinyl iodides with various compound classes 

are disclosed. A stereospecific hydroboration allows for the transition metal catalyst-free formation 

of α-iodo boron compounds which are valuable intermediates in cascades including a stereoselective 

1,2-metallate rearrangement (Scheme 1).  

 

Scheme 1: Stereospecific borylative cross-couplings of vinyl iodides with organometallics (top) and 

alkenes or alkynes (bottom) via a cascade of hydroboration(s) and 1,2-metallate rearrangement. 

Differently hybridized carbanions can be used to induce the rearrangement when the hydroboration 

is followed by trapping with a diol forming an α-iodo boronic ester. Alternatively, a second 

hydroboration may be appended before trapping with a diolate to trigger the rearrangement, enabling 

the cross coupling with alkenes or alkynes. 

The developed methods allow for the completely diastereoselective construction of complex alkyl 

boronic esters from simple starting materials and can be conducted as one pot processes. 
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Solid-state NMR under magic-angle spinning (MAS) is a valuable tool for elucidating the structure of 

large biomolecules where classic liquid-phase NMR methods fail. During MAS the NMR sample is 

rotated around the magic angle (54.7°) with respect to the external magnetic field to diminish the 

dipolar interactions in solids. Which otherwise cause a wide line shape in static solid-state 

experiments. [1] In addition, dynamic nuclear polarization (DNP) may increase the sensitivity of MAS 

NMR by several orders of magnitude. Nevertheless, spectral specificity is often sought after in order 

to avoid spectral crowding or facilitate resonance assignment. In this regard, SCREAM-DNP 

(Specific Cross Relaxation Enhancement by Active Motions under DNP) has been developed as a 

modern method which allows site-specific investigation of compounds using specifically introduced 

methyl groups. Here, polarization is first transferred from 1H to the methyl carbon and may then 

further spread to nearby carbons via different polarization transfer mechanisms. [2,3,4] 

To expand and optimize the methodological portfolio of SCREAM-DNP, we have utilized the dipolar 

recoupling technique rotational resonance (R²). [5,6] R² reintroduces the dipolar interaction under MAS 

for homonuclear spin pairs if their chemical shift difference matches the MAS frequency; as such, no 

additional rf irradiation is necessary. Therefore, it may be simply applied during a SCREAM-DNP 

experiment in order to selectively increase the polarization which may spread from the methyl group, 

resulting in increased signal intensity.   

In a systematic investigation, we have synthesized selectively 13C-labeled ethyl acetate as a model 

system to explore the compatibility and effectiveness of R² with SCREAM-DNP. The focus was to 

investigate the build-up of signal intensity on the carboxylic acid ester carbon. For a detailed 

investigation of the R² condition, the SCREAM-DNP build-up rate was measured at several spinning 

frequencies between 6 and 35 kHz. 

It could be shown that the build-up rates peak at the corresponding R² conditions, thus successfully 

showing that SCREAM-DNP and R² are compatible and can be used together in a targeted manner 

to accelerate the build-up of signal intensity on 13C dipolar coupled to the methyl carbon. 
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The ongoing endeavor towards not only recyclable, but also biosourced functional materials drives 

research in sustainable materials chemistry. Here we aim to combine both incentives by manipulation 

of a biosourced and environmentally benign material towards a biomimetic structure. In our studies, 

the phenomenon known as “Gecko Effect” is put to use: An array of specifically aligned setae 

underneath the reptile’s foot results in strong adhesion forces, allowing the animal to climb steep 

inclines or even overhead. [1] While the functionality of artificial nanopillars is a known topic of 

research, the fabrication of such small structures is very energy-intensive, requires highly specialized 

equipment and they are made from non-degradable materials. [2] Wood on the other hand is an 

intrinsically anisotropic material and provides the structural available properties in the form of an 

uniquely ordered hierarchical cellulose scaffold. 

 
Figure 1: Chemical modification of the wood surface. P: primary wall; S1, S2 and S3: Secondary 

walls. 

In this work, we present a novel approach to chemical surface modification in order to provide glue-

free adhesion of a wooden interface. Free-standing cellulose nanofiber arrays are produced by 

controlled delignification of the wood to generate a surface similar to the fiber arrays found on the 

gecko feet. [3] 

FTIR measurements verified the delignification progress within the sample, whereas scattering 

electron microscopy revealed the resulting surface structure, differentiation of the hierarchical 

cellulose scaffold and thus successful removal of lignin. Tribological measurements are performed 

to determine the adhesion forces. 
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Zeolites have a wide range of application i.e. as molecular sieve or catalysts for organic reactions. 

In order to design the properties of these materials the pore size and form plays a decisive role which 

could be controlled by structure-directing agents (SDA). These are typically organic amines or 

alkylammonium salts but it is also possible to use metal complexes. 

The tricationic [Co(tacn)2]3+ complex (1,4,7-triazacyclononane = tacn) is used as SDA in a typical 

zeotype hydrothermal synthesis. Here, we compare different scaffolding materials in their synthesis 

and properties. 

By using only silica as precusour a yellow zeotype called LMU-2 (Ludwig-Maximilians-University-2) 

with an interrupted porous framework (–CHA) similar to the chabazite (CHA) structure is 

synthesized.[1] The crystal structure of the LMU-2 is determined by 3D electron diffraction and the 

hydrogen atom of the [Si–O∙∙∙H∙∙∙O–Si]– hydrogen bond of the interrupted framework, whose position 

could previously only be calculated by molecular modeling, can be located by using this method. The 

cobalt complex is located inside cages. 

When aluminium or aluminium and germanium are added to the synthesis gel, the obtained PXRDs 

show a different reflection pattern similar to that of chabazite. By adding only germanium in a range 

from 5% to 15% to the synthesis gel a yellow crystalline material is obtained which again can be 

identified as LMU-2. The PXRDs of these materials show that the crystallinity increases with 

increasing the germanium content. 

Calcination of LMU-2 yields a blue powder with a disordered CHA structure judged by PXRD 

analysis. The change from yellow to blue shows that the coordination of cobalt changes and cobalt 

has been incorporated into the material. Different spectroscopic methods are used to analyse the 

oxidation and coordination state of the cobalt atoms. Exposure to different gases i.e. NOX changes 

the colour and thus the coordination of the cobalt. IR spectroscopy shows two bands at 1420 cm–1 

and 1323 cm–1 which are characteristic for Na3Co(NO2)6 complexes.[2] These cobalt containing 

zeotypes are interesting catalysts for various reactions.  
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Solar UV light can be a threat to DNA and leads to light-induced DNA damage, which in the worst 

case can lead to cancer. Cyclobutane pyrimidine dimers (CPDs) are the most abundant 

photodamage in DNA and are known to be an origin of skin cancer. In addition to direct UV excitation, 

CPD formation occurs also indirectly via energy transfer mechanisms triggered by sensitizers such 

as Xanthones. [1,2,3] By synthesizing the respective sensitizers as phosphoramidites, they can be 

incorporated into the DNA via phosphoramidite-synthesis. Through specific DNA hybridisation, the 

sensitizers can be placed at defined distances to the resulting CPD damage, which allows studies 

on the distance dependent CPD formation as well as on the mechanism of the resulting energy 

transfer. 

 

Figure 1: a) X = Xanthone, Thioxanthone and Acridone as sensitizers incorporated into the DNA. 

b) Simplified representation of energy transfer (ET) through DNA leading to CPD formation. 
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Photon upconversion is a photochemical process, which converts low energy photons into high 

energy photons. Triplet-Triplet annihilation gained interest in many research fields due to the 

possibility to use low energy light. In addition, high quantum yields and tuneability in terms of 

absorption and emission have been observed. The first step of the process is absorption of the 

triplet-sensitizer by visible light and subsequent intersystem crossing leading to its triplet state. 

The subsequent triplet-triplet energy transfer to an annihilator leads to annihilator molecules 

populating the triplet state. When two triplet annihilators are in close proximity an annihilation 

process can be observed, where one annihilator is deactivated to its ground state and the other 

annihilator populates its singlet state. This highly energetic singlet state can be applied in 

photochemical transformations, where this excited state can be used as a SET reductant or as 

an energy transfer agent. Although the process is well-known for more than half a century, the 

application of those systems in organic transformations is to this day limited.[1]  

Herein, we present an intramolecular [2+2] cycloaddition of an α,β-unsaturated ketone via 

Green-to-Violet Triplet-Triplet Annihilation under micellar conditions. The corresponding 

cyclobutane products can be formed in good to excellent yields. The application of micelles 

enables a highly O2 sensitive photochemical process to take place under aerobic conditions 

without the need for oxygen-removing protocols. 
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Cerium(IV) complexes serve as established systems in rare-earth-metal redox chemistry.[1] 

Common precursors for the synthesis of Ce(IV) compounds in non-aqueous media include ceric 

ammonium nitrate (CAN) or cerium ate-complexes.[2,3] 

Here we wish report on the synthesis of novel cerium separated ion pairs, accessible via an 

alkyl/halogenido exchange reaction. Whereas the synthesis in non-coordinating solvents leads 

to the formation of ring-cluster-hybrid complexes, the reaction in donor-solvents resulted in the 

unexpected formation of separated ion pairs, along with the established donor adducts. 

Selective isolation of the separated ion pairs is feasible by using excess amount of halogenido 

transfer reagent, and the compounds represent new precursors for the synthesis of cerium(IV) 

species. 

 

 

Figure 1: Synthesis of the separated ion pair complex [Cp*2CeBr2]-[(Do)2AlMe2]+ (Do = THF, 
THP, Et2O) (1) and donor adduct complex [Cp*2CeBr(Do)] (2). 
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It is well-known that some metals/alloys are sensitizing the skin of susceptible individuals. Trace 

amounts of metals and chemical compounds containing metal ions can affect human health, i.e., 

cause allergy or inflammation. However, details of this metal-induced allergic reaction are not 

well understood. Complexes of nickel, copper and zinc are known to be easily formed through 

contact of metal alloys with ubiquitously available organic compounds such as triglycerides, 

amino acids and fatty acids found in skin secretions. Thus, an analytical technique is required 

to characterize and identify metal complexes formed on metallic everyday products, ideally 

offering a chemically specific, laterally resolved view of allergy-causing processes [1]. 

We here present an analytical workflow to characterize metal-organic compounds formed on the 

surface of 1-euro coin. In this study, we identified different metal complexes having the most 

intensities in the scanned area spectrum of 3 different 1-Euro coin with MS2 experiments by an 

AP-SMALDI5 AF ion source coupled to a Q Exactive HF instrument, using 3D-surface 

autofocusing LDI mass spectrometry imaging. Besides, the 3D surface RGB MS image 

demonstrates Zn+, Cu+ and Ni+ being abundant particularly in the outer ring, both outer and inner 

and inner ring respectively. 

Subsequently, LDI MSI experiment cleared the corrosion products on the surface of 1-Euro coins 

in presence of artificial sweat as Cu(CH₄N₂O). H2O and [C12H30N4Cu+Na]+. They were identified 

according to their exact mass by comparison with the theoretical mass list of markers identified 

in XCalibur [2]. 
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Although perovskite solar cells (PSCs) are a good alternative to silicon solar cells, the basic 

physics and mechanisms of limiting efficiency are not fully understood. 

Atomic force microscopy (AFM) methods are ideal for studying nanoscale electrical devices such 

as batteries, solar cells, and diodes. Using electrical operation modes enables studying 

nanoscale surface properties such as contact potential differences (CPD), [1] dielectric 

properties, space charge layers and local surface photovoltages. [2] In addition, using a pulsed 

or AC excitation enables probing dynamics, as well.  

In our group, we develop and use the most advanced Kelvin probe force microscopy (KPFM) 

techniques to answer unsolved questions about efficiency losses due to non-radiative 

recombination processes and stability problems in atmospheric conditions at the nanoscale. 

These methods, such as time-resolved KPFM (tr-KPFM) and pump-probe KPFM (pp-KPFM), 

can be used to investigate dynamics in the perovskite like ultra-fast photovoltage behaviour due 

to migration of excitons or ions. 

Also, we use frequency-dependent capacity mapping [3] for investigations in the capacitance, 

capacitive charging, and dielectric properties e.g., at grain boundaries. 

This will help to understand the loss mechanism and therefore improve efficiencies of perovskite 

solar cells in the macroscale. 
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The pyrrole-imidazole-alkaloid (PIA) oroidin (1) was first isolated from the marine sponge Agelas 

oroides in 1971.[1] It belongs to the monomeric PIAs, such as hymenidin (2) and clathrodin (3), 

and contains a linear propenyl chain between the pyrrole-carboxamide and the amino-imidazole 

moieties. Oroidin (1) and congeners are considered to be the basic building blocks of the PIAs. 

Complex structures such as nagelamide I (4) [2] are formally derived through cyclization, 

dimerization, and other functionalizations. This provides a wide variety of PIAs. 

 
Figure 1: Structures of monomeric PIAs 1, 2, 3 and the dimeric PIA 4. 

We were wondering, whether oroidin (1) or derivatives could directly be used to synthesize 

higher PIAs [3], which would also contribute to a better understanding of the biological pathways. 

Therefore, we wanted to synthesize modified oroidins, such as deaminooroidin (5), photo 

oroidin 6 and oroidin carboxylic acid 7, and explore their photochemical reactivity. The synthesis 

of compound 6 exploits the selective reduction of an alkyne moiety, before introducing the azido 

group.  

 
Figure 2: Structures of deaminooroidin (5), photo oroidin (6) and carboxylic acid 7. 
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Supramolecular structures, which can be operated out-of-equilibrium, are extremely interesting 

for the development of intelligent materials.[1] In this project, we aim to design a block copolymer 

that is able to dynamically alter its composition through energy-driven supramolecular 

fragmentation. Our polymer system consists of two different parts, which are connected through 

host-guest chemistry. The first part is a block copolymer including a hydrophobic, amorphous 

polymer with low Mn and tuneable glass transition temperature, as well as a short, hydrophilic 

polymer with a β-cyclodextrin (β-CD) host molecule as end group. The second part is a longer 

hydrophilic homopolymer with an arylazopyrazole (AAP) guest molecule as end group.  

Connecting our two different polymers with this host-guest complex, it will be possible to create 

reversible micelle morphologies. Driven by a difference in binding affinity of the different photo-

isomers of AAPs, irradiation by light allows a reversible dissociation. The E-isomer can form a 

host-guest complex with the β-CD, while the binding affinity of the Z-isomer is too low for that.[2] 

With this polymer system we want to develop dissipative block copolymer nanostructures, which 

can potentially be used in sensors, actuators, or memories. 
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Carbazole and its derivatives consist of a heterocyclic aromatic structure that results in excellent 

absorption and emission properties. The ease of the functionalization, chemical and thermal 

stability, environmental resistance, and high charge-transferring ability are some of the essential 

features that make carbazole-containing materials attractive to scientists [1]. These compounds 

display excellent biological, electrochemical, and optoelectronical properties. Hence, their 

combination with other functional groups (polymers, phthalonitrile derivatives, and difluoroboron-

dipyrromethenes) can lead to the design of efficient agents for a special application [2].  

Phthalocyanine rings include four indole units and their planar structures exhibit strong 

intermolecular interactions that result in high aggregation and poor solubility. Modification of 

phthalocyanine rings with a wide range of metal cations into the ring core are practical 

alternatives to improve their solubility by increasing the distance between the rings. These 

changes also alter their chemical, physical, optical, and biological properties that make 

phthalocyanines suitable agents for diverse high-tech applications [3].  

In this study, a new phthalonitrile derivative namely 4,5-bis((9H-carbazol-3-yl)oxy)phthalonitrile 

and its metal phthalocyanines were synthesized. The characterization of the resultant 

compounds was carried out using a series of spectroscopic techniques.  
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A major drawback of traditional chemotherapy is the low selectivity of cytostatic, DNA-targeting 

drugs towards cancer cells.[1,2] Hence, the development of highly selective drugs is still an 

important task.[2] Herein, we present new approaches to increase the selectivity of DNA targeting 

substances, which both utilize the low oxygen levels and higher concentrations of glutathione in 

some tumor cells. More precisely, in two prototype compounds, two DNA-binding units were 

linked by a disufide unit and both were subsequently irradiated to form intramolecular [4+4] 

photocycloaddition products (Scheme 1). In the presence of reducing agents and under hypoxic 

conditions both disulfides and its photodimers are reduced to the respective thiol making it 

possible to switch between three forms, that have significantly different DNA-binding properties. 

Furthermore, thiol 2 undergoes an intramolecular reaction to a thiophene that can also be 

derived enzymatically by an esterase from the respective thioacetate (Scheme 1). DNA-binding 

properties and switching in the presence of DNA were investigated by absorption, CD-, and LD-

spectroscopy. 

 
Scheme 1: Controlled switching of DNA-binding properties of disulfide-funtionalized DNA 
ligands.  
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In 2013 Dankastatin C (1) was isolated and characterized by AMAGATA et al. from a sponge 

(Halichondria japonica) derived fungus (Gymnascella dankaliensis). Dankastatin C (1) showed 

a strong cytotoxic effect with an ED50 value of 57 ng/mL against the P388 lymphocytic leukemia 

cell line, making these substance types a potential anti-cancer drug.  

 

Figure 1: Synthesis of Dankastatin A and functionalization oft he latter to Dankastatin C, and 
Gymnastatin Q/F under the previously reported conditions for the synthesis oft he 
corresponding Boc-protected scaffolds.[2].  

The total synthesis of Dankastatin C (1) was published in 2021 by TONG et al. and started from 

Boc-protected Tyrosin methyl ester which was first transformed to the corresponding 

Dankastatin C scaffold before deprotection and coupling with the side chain. In contrast to this 

strategy, we aim for the synthesis of Gymnastatin A (2) as the precursor scaffold for Dankastain 

C (1) and other derivates like Gymnastatin Q/F. 
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Aminosilanes (Si–N) represent central intermediates in silicon chemistry, which are of great 

importance in the modification of silicon surfaces. These compounds can be synthesized from 

industrially available methoxysilanes using lithium amides. This very well researched synthesis 

method can also be applied to the formation of Si–C bonds by using lithium alkyls.[1] 

The most important functionalization of such Si–N-functionalized silanes is the substitution to 

alkoxysilanes (Si–O).[2] A well-known silylating agent is hexamethyldisilazane, which reacts with 

various alcohols. In contrast, aminosilanes with sterically more demanding substituents often 

lead to low yields in these reactions, which is due to the high kinetic barrier. Substitutions with 

phenols as well as silanols show and confirm those low yields after long reaction times; other 

alcohols, like ethanol, do not show any conversion. The synthetical access to various 

alkoxysilanes could be extended with the help of a new reaction method using microwave 

radiation. Amine functionalities on Si–N-functionalized silanes were selectively substituted with 

numerous alcohols (Scheme 1). The long reaction of the microwave-based substitutions can be 

explained by the decreased reactivity due to the large substituents at the silicon center, which 

could be improved by using more reactive Si–NH-functionalized compounds.[3] 

Scheme 1: Selective transformation of Si–N-functionalized silane 1 to ethoxysilane 2 
performed by microwave radiation reactors. 
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Catalysis via enamine intermediates is one of the most relevant tools in carbonyl chemistry and 

thus widely used in asymmetric organic synthesis, in both homogeneous and heterogenous 

reaction processes. [1,2] In this work, we developed suitable strategies to immobilize a peptide-

based catalyst (D-Pro-L-Pro-L-Glu) on different porous silica carrier materials for use in 

continuous flow catalysis. Continuous processing in a flow reactor provides greater productivity 

and safety, while eliminating the need of separating the catalyst from the product mixture. 

Commercially available mesoporous silica particles with different pore sizes, ranging from 10 to 

50 nm, were functionalized for use in a packed bed column reactor. Additionally, silica monoliths 

with a hierarchical meso-macropore space were synthesized in a sol-gel process adapted by 

Nakanishi et al. [3] The catalyst was first synthesized via solid phase peptide synthesis and 

modified with a tetrazine linker for subsequent immobilization via inverse electron demand Diels-

Alder reaction on norbornene functionalized silica. The multistep functionalization procedure 

was monitored via nitrogen and argon physisorption to investigate the influence of catalyst 

immobilization on the mesopore network. While each step was accompanied by a significant 

decrease in mesopore volume, the mesopore network remains intact with the catalyst 

predominantly occupying the larger mesopores. Catalyst immobilization was further validated by 

infrared spectroscopy and elemental analysis, by which loadings of up to 0.2 mmol/g could be 

determined. The results prove the catalytic activity of the materials in the addition reaction 

between n-butanal and ß-nitrostyrene in both batch and continuous flow setups, forming the 

corresponding nitroaldehyde with high enantioselectivity. Our study thus indicates a promising 

role for future practical applications in organocatalytic synthesis in continuous flow, even using 

complex catalysts such as oligopeptides. 
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Polymers are a highly adaptable material class of which up to 8300Mt have been produced until 

2015, with increasing acceleration in the last years. More than two thirds of that have been either 

discarded or incinerated, giving significant contributions to land and ocean pollution or global 

warming. Catalysed polymerisation reactions therefore are of high interest, either to improve 

existing production pathways, to exchange fossil feedstocks by renewable feedstocks or to 

develop and improve depolymerisation reactions for chemical recycling. 

In the case of polyethylene terephthalate, a widely used polymer for food packaging, the 

mechanism of catalysed polycondensation (usually with Sb2O3 or GeO2) is not yet fully 

understood, and several reaction pathways are possible. The reaction along these pathways 

can be modelled by calculations on DFT level for model reactions (with metal ethoxide catalysts) 

to calculate the activation energies and to estimate which mechanism is most likely. [2] In Fig. 1 

the stationary points along the pathway of the coordination mechanism are shown. 

 

Figure 1: Stationary points along the pathway of the coordination mechanism from the 
reactants to the products. TS stands for transition state and IM for intermediate. Geometries 
optimized on B3LYP/6-31G(d,p) level of theory. 

In this work the reaction pathways are modelled accordingly with an expanded model reaction 

which is closer to the full reaction and can describe further reaction steps. Additionally, the 

reaction rate and activation energies are measured experimentally with the same catalyst that 

is used in the theoretical investigations to improve the comparability between calculation and 

experiment. 
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The isoechinulin-type alkaloids variecolorin A−L (K: 1) from the fungus Aspergillus variecolor 

display radical scavenging, UVA-protecting, immunosuppressive, and antibacterial activity. 

Variecolorins share a prenyl-derived side chain at C5, that may be oxygenated and chlorinated 

in different ways. As in the structurally related echinulins, a tert.-prenyl group is installed at C2 

and the tryptophan head forms an alkylidene diketopiperazine unit with alanine.[1] 

 
Figure 1: Variecolorin K (1), envisaged aza-Claisen rearrangement to 6-iodo-5-prenylindoline 
(3). 

The main goal of this synthesis was to determine if the sterically crowded tetrahydropyran ring 

could be assembled. The first part envisaged the synthesis of 6-iodo-5-prenylindoline 3 by aza-

Claisen rearrangement from tert.-prenylated amine 2. Another idea involved a reductive iodonio-

Claisen rearrangement, which would follow an SN2' attack of allyl silane and prenyl silane at a 

λ3-iodane. The second part included enantioselective Sharpless AD of the prenyl group, 

protection as acetonide, and installation of an hydroxyisopropyl group at C6 after iodine/lithium 

exchange. Deprotection and cyclization under acidic conditions established the tetrahydropyran 

ring. The pyrano[4,3-f]indole section of variecolorin K was obtained for the first time in 11 steps 

and 3% overall yield. 

Elimination of p-toluenesulfinic acid, followed by Danishefsky tert.-prenylation at C2, formylation 

at C3, and condensation with the in situ-formed diketopiperazine formed from L-alanine and 

glycine, could give variecolorin K (1).[2] 
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In the last two decades, bis(phosphinite) Ir pincer complexes of the type [(RPOCOPR)Ir(H)(X)] 

{RPOCOPR = κ3-1,3-(OPR2)2-C6H3; R = organic substituent; X = H, Cl} have been applied as 

versatile catalysts in many organic transformations. [1] A prominent example in this context is the 

transfer dehydrogenation of alkanes, which was carried out by Brookhart using complexes of 

the type [(RPOCOPR)Ir(H)(Cl)]. [2] 

 
Figure 1: Synthesis of new Ir bis(thiophosphinite) complexes and first application in alkyne 
activation. 

We were recently able to synthesize the corresponding bis(thiophosphinite) Ir(III) complexes 2-

R from suitable Ir precursors under reflux and an atmosphere of H2. [3] We found that in the case 

of 1-iPr H2 is crucial for successful C-H activation, whereas 2-tBu could be synthesised in 

absence of H2 under reflux as well, but only in low yields. Pyridine complexes 3-R were also 

synthesized, whereas order of base addition is crucial, avoiding formation of ill-defined product 

mixtures. Moreover, we were able to activate differently substituted, terminal aryl alkynes with 

2-iPr, yielding the corresponding vinyl complexes 4-R. Finally, Ir species 2-iPr was also used in 

alkyne dimerization catalysis. 
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High entropy oxides (HEOs) are a new class of materials that exhibit outstanding unique and 

tunable properties, making them promising for future efficient applications for energy conversion 

and storage. HEOs are complex single-phase oxides consisting of five or more cations in 

approximately equal amounts. Thereby, the metal cations arrange randomly on the cation lattice 

of the crystal structure, resulting in high configurational entropy. Even com- positions that have 

a positive enthalpy of formation can be stabilized at a certain temperature when the entropy term 

of the Gibbs energy becomes larger than the enthalpy term, so-called entropy stabilization, 

extending the materials engineering space. Since the first publication in 2015, [1] many 

compositions and crystal structures have been synthesized and their prop- erties have been 

studied. 

A possible application for high entropy oxides is in lithium-ion batteries as solid-state elec- 

trolyte. In this context, garnet-like structures are in the focus of recent research due to their 

excellent stability with lithium metal and good Li-ion conductivity. First reports about the Li- ion 

conductivity of garnet structures with the nominal composition Li5La3M2O12 (M = Nb, Ta) were 

made by Weppner et al. in 2003. [2] Since then, many compounds with the general formula 

LixA3B2O12 (X = 5-7; A = La, Bi, Y, Al; B = Sc, Zr, Ti, Hf, Ta, Nb) [3,4] have been studied. If the 

concept of high entropy is applied to these garnet structures, the properties can be further 

boosted by using different valence ratios on the sublattices and combining ion properties. [5] 
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Sustainability is a timely topic of immense societal relevance in which chemistry has a key role 

to play. JCF's Sustainability Team is built around the central question: "How can we as young 

chemists contribute to a sustainable future and inspire others to take action?”  In the team, we 

discuss ideas and initiate projects to raise awareness and promote sustainability through 

practical approaches. Our current projects include a sustainability guide, the design of 

sustainable JCF giveaways, a survey to assess the appropriateness of sustainability in 

education, and a white paper that presents young chemists' views on this topic in the context of 

the UN Sustainable Development Goals (SDGs). [1,2] With these initiatives, we want to promote 

sustainability on different levels, by making the work of the JCF itself more sustainable, 

promoting the aspiration and initiative of young chemists on a national and international stage 

and give young chemists a voice in shaping a more sustainable future. We are always looking 

for new creative ideas and welcome motivated team members who would like to participate in 

their realization. [3] 

 
Figure 1: Logo of the JCF Team Sustainability. 
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Polymeric nanoparticles with PLGA, increase the solubility, biodistribution and bioavailability of 

hydrophobic molecules and are frequently preferred as carrier systems [1]. It has been reported 

in various studies that Boric Acid (BA), which is formed as a result of the reaction of the semi-

metallic element boron with water or mineral acids at the appropriate temperature, inhibits 

proliferation, and induces apoptosis and DNA damage in various cancer cells [2,3,4]. Known to 

cause oxidative damage, cell cycle arrest and stress response, riboflavin is a water-soluble 

molecule that is particularly important for protein folding and immune function [5]. In this study, 

the BA was encapsulated into PLGA polymer (BANP) with a single-emulsion solvent evaporation 

method and surface modification was performed with riboflavin (RBANP). The size of the BA 

nanoparticles was measured as 152.8 nm, zeta potential value of -29.0 mV and a polydispersity 

index (PDI) of 0.105. Characterization studies were completed with FT-IR, SEM and TEM 

analyses. After the cellular uptake studies performed with fluorescently labelled nanoparticles in 

U87MG human glioblastoma cells, the cytotoxic effect of nanoparticles was measured by the 

MTT method and IC50 values BA, BANP and RBANP were determined as 60.49 µg/mL, 8.29 

µg/mL and 1.83 µg/mL, respectively. In cell migration studies followed by creating mechanical 

damage, cell migration was inhibited significantly by RBANP, BANP and BA treatments 

respectively, compared to the control group. Similarly, colony forming capacity was determined 

as 67.83%, 29.34% and 19.52%, respectively, in the cells treated with BA, BANP and RBANP 

compared to the control cells. It is thought that this developed formulation can create a useful 

model for boron compounds with its increasing commercial volume, as well as other hydrophobic 

active substances and targeting studies. 

*This study was supported with the FBA-2021-4451 General Research Project code by Yildiz Technical 
University-Scientific Research Projects Coordinators. 
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Carbazole and its derivatives consist of a heterocyclic aromatic structure that results in excellent 

absorption and emission properties. The ease of the functionalization, chemical and thermal 

stability, environmental resistance, and high charge-transferring ability are some of the essential 

features that make carbazole-containing materials attractive to scientists [1]. These compounds 

display excellent biological, electrochemical, and optoelectronical properties. Hence, their 

combination with other functional groups (polymers, phthalonitrile derivatives, and difluoroboron-

dipyrromethenes) can lead to the design of efficient agents for a special application [2].  

Phthalocyanine rings include four indole units and their planar structures exhibit strong 

intermolecular interactions that result in high aggregation and poor solubility. Modification of 

phthalocyanine rings with a wide range of metal cations into the ring core are practical 

alternatives to improve their solubility by increasing the distance between the rings. These 

changes also alter their chemical, physical, optical, and biological properties that make 

phthalocyanines suitable agents for diverse high-tech applications [3].  

In this study, a new phthalonitrile derivative namely 4,5-bis((9H-carbazol-3-yl)oxy)phthalonitrile 

and its metal phthalocyanines were synthesized. The characterization of the resultant 

compounds was carried out using a series of spectroscopic techniques.   

Acknowledgement 

This work was supported financially by the Scientific and Technological Research Council of 

Turkiye (TÜBITAK; 122Z036). 

 
References:  

[1] Grazulevicius, J. V.; Strohriegl, P.; Pielichowski, J.; Pielichowski. Carbazole containing polymers: 
synthesis, properties and applications. Prog. Polym. Sci. 2003, 28,1297–1353 

[2] Yenilmez, H. Y.; Ustamehmetoğlu, B.; Sezer, E.; Bayır Z. A. The synthesis and electrochemical 
behaviour of carbazole-substituted phthalocyanines. J. Solid State Electrochem. 2018, 22, 505–517 

[3] Farajzadeh, N.; Güler Kuşçulu, N.; Yenilmez, H. Y.; Bahar, D.; Altuntaş Bayır, Z. Anticancer and 
biological properties of new axially disubstituted silicon phthalocyanines. Dalton Trans., 2022, 51, 
7539-7550  



 

138 

Synthesis of α-Aryl Acrylamides via Lewis-Base-Mediated Aryl/Hydrogen 

Exchange 

Yi Xiao1,4, Miran Lemmerer1, Haoqi Zhang1,2, Anthony J. Fernandes1,2, Tobias Fischer3, Marianne 

Mießkes1, Nuno Maulide1,2,4 

1 University of Vienna, Faculty of Chemistry, Institute of Organic Chemistry, Währinger Str. 38, 1090 
Vienna, Austria 

2 Christian-Doppler Laboratory for Entropy-Oriented Drug Design, Josef-Holaubek-Platz 2, 1090 
Vienna, Austria 

3 Boehringer-Ingelheim RCV, 1120 Vienna, Austria 
4 CeMM Research Center for Molecular Medicine of the Austrian Academy of Sciences, 

Lazarettgasse14, AKH BT 25.3,1090 Vienna, Austria 

E-mail: yi.xiao@univie.ac.at 

α,β-Unsaturated α-aryl carboxamides are versatile building blocks for organic synthesis, as the 

electrophilic alkene moiety allows a large variety of applications.[1] However, traditional metal-

catalyzed coupling relies on α-prefunctionalization or the presence of directing groups to enable 

α-arylation. [2,3] Alternatively, radical-mediated pathways have also been reported. [4]  

In this work, we present a method for the synthesis of α-aryl acrylamides from sulfonyl 

acrylimides (Figure 1). [5] Using DABCO as a Lewis basic organocatalyst, polar S-to-C aryl 

migration has been shown to take place with extrusion of SO2 and elimination of the Lewis base, 

leading to a formal hydrogen/aryl exchange. This reaction is selective for electron-deficient aryl 

groups, while tolerating a variety of substituents on nitrogen and in the β-position.  

 
Figure 1. DABCO-mediated polar aryl migration for the synthesis of α-aryl acrylamides. 
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Therapeutic applications such as sonodynamic therapy (SDT) and photodynamic therapy (PDT) 

are based on singlet oxygen production. In both methods, efficient singlet oxygen production is 

achieved by stimulating the photosensitizer agent. While the stimulating agent in SDT is sound 

waves, in PDT the stimulating agent is light. [1] The low penetration disadvantage of PDT limits 

the use of this method. In order to overcome this disadvantage and increase singlet oxygen 

production, sonophotodynamic therapy (SPDT), which is a combination of both methods, 

attracts the attention of researchers. [2] SPDT uses a combination of light and ultrasound to 

stimulate the sensitizer. Therefore, SPDT provides a better therapeutic approach than 

sonodynamic and photodynamic therapy alone. 

BODIPY compounds are third generation photosensitizers with extraordinary photophysical and 

photochemical properties. The presence of heavy atoms at the 2- and 6- positions of BODIPY 

compounds and the presence of heteroatoms (e.g. S) in their molecular structures increase the 

singlet oxygen quantum yield by making a positive contribution to the ISC. [3,4] Therefore, 

researchers have attracted their attention to design new BODIPY complexes used in SDT/SPDT 

applications. 

In this study, new BODIPY derivatives containing heteroatom (S) at the meso-position, iodine 

atoms at 2- and 6- positions and distyryl structure at 3- and 5- positions have been synthesized 

and characterized. To increase the effective singlet oxygen quantum yield, PDT and SPDT 

methods were carried out by comparatively. 

This work has been supported by the The Scientific and Technological Research Council of Turkey 
(TÜBİTAK) with the Project Number 221Z066. 
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Low molecular weight gelators (LMWG) have become increasingly important in recent years. 

Small changes to the molecule can thus strongly influence non-covalent interactions. LMWGs 

based on dipeptides are particularly interesting due to their biodegradability, non-toxicity and low 

cost. In combination with chemical reaction networks (CRN), highly complex systems can be 

developed which can react to various external stimuli. Ferrocene, one of the most stable 

organometallic compounds, has been shown to be a redox-responsive sensor. In past works, it 

has been shown that the redox-responsive behavior of ferrocene could be controlled by the 

enzyme-fuel couples horseradishperoxidase (HRP)/H2O2 and glucoseoxidase(GOx)/d-

glucose.[1] In this work, ferrocene carboxylic acid was attached to diphenylalanine as a redox-

responsive sensor. Through this, a low molecular weight gel could be generated. By adding the 

oxidation fuel (HRP/H2O2), ferrocene (Fc) was oxidized to ferrocenium (Fc+). This led to 

repulsion of the individual molecules and thus to the disintegration of the gel into the sol. By 

adding the reduction fuel ((GOx)/d-glucose), first promising experiments on re-gelation could 

already be undertaken. 

 
Figure 1: Schematic representation of the redox cycle of the Fc-FF LMWG. Fc-FF is able to 
form nanofibers by self-assembly, which intertwine to form a three-dimensional network. 
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A novel synthesis route towards non-isocyanate polyurethanes (NIPUs) was investigated, using 

terpenes and sugars as renewable starting materials.  

To avoid the need for hazardous isocyanates and toxic phosgene in polyurethane synthesis, the 

opening of cyclic carbonates by amines represents a promising alternative synthesis approach. 

In this work, opening of cyclic carbonates with olefinic amines was used to form urethane groups 

and introduce terminal double bonds for thiol-ene polymerization. 

Based on the terpenes limonene and carvyl acetate as renewable resources, five-membered 

cyclic carbonates were synthesized from their epoxides by carbon dioxide insertion in an 

optimized synthesis protocol. Further, a sugar-based biscarbonate was synthesized from 

erythritol. The cyclic carbonates were opened with allyl amine, using thiourea compounds as 

benign and efficient organocatalysts. In this way, four different renewable monomers were 

obtained, bearing one or two urethane units and two terminal double bonds, respectively. These 

monomers therefore represent AA monomers for polyaddition reactions.  

By reacting these urethane monomers with different dithiols via a step-growth thiol-ene reaction 

under irradiation with UV-light, non-isocyanate polyurethanes were yielded under mild 

conditions. All reaction conditions and purification steps, from the catalyst and monomer 

synthesis to polymer synthesis, were optimized with respect to sustainability, decreasing waste 

and toxicity. Further, renewable amine and dithiol substrates were introduced. NIPUs with 

molecular weights of above 10 kDa were achieved, which were significantly higher than those 

obtained by directly opening the respective biscarbonates with diamines. Variation of the 

monomer, the dithiol and the amine led to a variability of polymers with different properties.  

 
 Figure 1: Synthesis of polyurethanes from limonene using thiol-ene polyaddition.   



 

142 

Synthesis and characterization of New Dithiophosphonate Ligands 

Elif Bulat1*,2, Ertuğrul Gazi Sağlam1,2, Hakan Dal3 

1Department of Chemistry, Marmara University, 34722, Göztepe, İstanbul, Türkiye 
2Department of Chemistry, Yozgat Bozok University, 66900, Yozgat, Türkiye 

3Department of Medical Services and Techniques, Anadolu University, Eskişehir, Türkiye 
Email: bulatelif55@gmail.com  

Perthiophosphonic acid anhydrides (PTPA) are used as a starting agent in the synthesis of 

dithiophosphonic acids (DTPOA)[1]. 

In this survey, we synthesized new DTPOAs starting from PTPAs formerly synthesized by us [2]. 

That is, new DTPOAs (HS2P((2,4-CH3O)2-C6H3)(ORn), HLx,y; RX1=n-propyl-, RX2=2-butyl-, 

Ry=methyl- were synthesized by reaction of 2,4-bis(3,4-dimethoxyphenyl)-1,3-dithia-2,4-

diphosphetane 2,4-disulfide, (SAV-A1) and 2,4-bis(2,4-dimethoxyphenyl)-1,3-dithia-2,4-

diphosphetane 2,4-disulfide, (SAV-A2) with aliphatic alcohols. All DTPOAs were transformed to 

relating to ammonium salts, [NH4Lx,y] (Scheme 1). 

 
Scheme 1. Synthesis reaction of DTFOAs 

The characterization of [NH4Lx,y] ligands was performed by elemental analysis as well as mass 

spectroscopy, FT-IR and 1H-, 13C- and 31P-NMR spectroscopies.  

This study was supported by Project Coordination Application and Research Center of Yozgat Bozok 
(BAP 6602c-FEN/20-359) and Marmara University [FDK-2021–10339]. 
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The spiro indole alkaloid Cyanogramide was isolated from the marine-derived actinobacterium 

Actinoalloteichus cyanogriseus by ZHU et al. in 2014. Cyanogramide has been shown to reverse 

resistance in adriamycin- and vincristine-resistant cancer cell lines. The effect was attributed to 

inhibition of the P-glycoprotein, an ATP dependent drug efflux pump. Structurally, cyanogramide 

exhibits a unique pyrrolo[1,2-c]imidazole system that is spiro-fused to an oxindole. [1,2] 

 

Figure 1: Spiro indole alkaloid cyanogramide. 

Precursors cyanogramides B and C have been synthesized. Key step is the Baeyer-Villiger 

oxidation of marinacarboline E to a ketene aminal via O→N acetyl migration, followed by addition 

of water or MeOH. The study contributes to the chemical understanding of the enzymatic 

conversions in the biosynthesis of the cyanogramides. [1] 

 

Scheme 1: Synthesis of cyanogramide B and cyanogramide C from marinacarboline E. 
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Metal-Organic Frameworks (MOFs) are the leading materials for the storage of H2 and CH4 

gases, which are closely related to clean and alternative energy. The atomistic details of 

adsorption and desorption profiles in the reversible and irreversible processes requires the most 

accurate definition of MOFs, which limits the use of classical force field (FF) in simulations. For 

such large bulk structures, QM-based simulations can become computationally too costly. 

Fortunately, neural network potentials (NNP) can both reach the speed of classical calculations 

and obtain results with QM precision1.  

In this work, we developed a universal NNP for the iso-reticular metal–organic framework 

(IRMOF) series based on DFT reference data. Our developed NNP enables revealing the 

interesting behaviors of MOFs such as the effect of mechanical strain on the adsorption of 

hydrogen and methane molecules for the selected IRMOFs2. 

 

Figure 1: Gravimetric (black) and volumetric (blue) gas uptakes upon compression along [001] 
direction at each fragment obtained by MD simulations using NNP for a) CH4 on IRMOF-1 
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Since the development and use of antibiotics to treat bacterial infections, misuse and overuse 

of antibiotics have led to bacteria developing resistances to antibiotics.[1] With a decreasing 

number of new antibiotics being released, new promising antimicrobial strategies have gained 

interest in research over the past decades.[2] 

A promising and widely investigated alternative is antimicrobial photodynamic therapy (aPDT), 

a method based on photosensitizers (PS) that generate reactive oxygen species (ROS) upon 

excitation.[3] These species are toxic to cells and therefore lead to a fast decrease in the viability 

of bacteria caused by oxidization of membranes, proteins or DNA of microbes.[3] 

By immobilizing phthalocyanine (PC) as PS 

on electrospun polymer nanofibers, we 

develop new techniques for (water) 

disinfection. The main aim is to identify 

whether immobilization type and charge of 

the PC play a role in inactivation efficacy. 

Therefore, these interactions were dis- and 

enabled selectively. Charged and neutral PC 

species were used for investigations on 

electrostatic interactions between bacteria 

and PS while PVA[4] and PCL were the carrier 

materials for studying hydrophobic 

interactions. 
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Die Synthese von Feststoffen für die heterogene Hydrierungskatalyse wird durch automatisierte 

Laborsysteme wie dem “Optimax” bzw. “EasyMax” mit sehr guter Reproduzierbarkeit ermöglicht. 

Durch die Nutzung von Autoklaven können die Syntheseprodukte unter solvothermalen 

Bedingungen gealtert werden. Dieser Prozess kann mit einem insitu-IR in Echtzeit verfolgt 

werden und gestattet Einblicke in die typischerweise unzugängliche Reaktion im Autoklaven. Mit 

den Standard-Charakterisierungsmethoden wie der Röntgenpulverbeugung, 

Elektronenmikroskopie und thermogravimetrischen Zersetzung können anschließend die 

Syntheseparameter und Partikelmorphologie für die Darstellung eines Metalloxid-Präkursoren 

bestimmt werden. Dieser wird, wie in der Industrie, gepresst und gesiebt, sodass Partikel mit 

einer Partikelgrößenverteilung zwischen 100 μm und 200 μm erhalten werden. Der Metalloxid-

Präkursor mit definierter Partikelgröße wird mit der H2-TPR auf das Reduktionsverhalten 

untersucht, um die optimalen Bedingungen für die Umsetzung zum katalytisch wirksamen 

Material zu ermitteln. Liegt anschließend die vollständige Charakterisierung der 

Katalysatorvorstufen und des wirksamen Katalysators vor, kann dieser in der HydraCat durch 

eine katalytische Testung untersucht werden. Hierbei werden primär die reverse Wasser-Gas-

Shift- und Sabatier-Reaktion bei Normaldruck durchgeführt. 
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The synthetic access to aliphatic and vinylic pentafluorosulfanylated organic building blocks 

mainly relies on the use of toxic reagents that require specialized equipment. This leads to a low 

availability of molecules containing non-aromatic SF5 groups. To evade this challenge, we herein 

introduce a method for the synthesis of novel -SF5 vinyl sulfides under benchtop conditions 

using the commercially available TIPS-CΞC-SF5 (TASP) that was recently employed in 

hydroamination reactions by our group.[1]  

 

Figure 1: General overview over methods to access SF5 containing molecules and 

hydrothiolation of TASP. 

Our work describes the hydrothiolation of TASP, resulting in the exclusive formation of (Z)-

configured -SF5 vinyl sulfides in good to excellent yields (up to 99%). The versatility of this 

method is reflected in the broad tolerance of functional groups as well as the employment of 

both aromatic and aliphatic thiols. For the first time, the novel -SF5 vinyl sulfides were 

characterized. In-silico experiments point toward a closed shell cascade reaction starting with 

the protodesilylation of TASP and subsequent attack of the thiolate anion yielding exclusively 

the configurationally stable (Z)-configured anion, which is then protonated to yield the (Z)-

configured reaction products. The (Z)-configured -SF5 vinyl sulfides can be converted to their 

(E)-configured isomers using catalytic triflic anhydride.  
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Hydrogen has been discussed as an energy carrier because it can be obtained electrochemically 

from water using renewable energy. [1,2] The direct storage provides safety issues due to 

hydrogen being flammable and explosive. Additionally, hydrogen has a low volumetric energy 

density. [2] Alternatively, hydrogen can be converted to other chemical compounds like ammonia, 

which could provide a COX-free hydrogen energy system. [2,3] Ammonia has a high volumetric 

(108 kgH2 m-3 at 20°C and 8.6 bar) and gravimetric energy density (17.8 wt.%) and can be stored 

in liquid form for transport. [3,4] Ammonia synthesis is well developed and the infrastructural 

requirements for the safe storage and handling of ammonia are widely available. [2,3] 

The key step for the usage of ammonia for hydrogen storing is the decomposition reaction. [3] 

The target is for the decomposition of Ammonia to take place at moderate temperatures and 

pressures, for which a catalyst is required to reach sufficient conversion rates. At low 

temperatures, the nitrogen desorption energy is the rate limiting step of the NH3 decomposition 

reaction. [5] To reach the optimal nitrogen binding energy values, specific tailoring of catalytic 

systems with exact monitoring of synthesis and composition parameters is necessary. [5]  

Two major projects of the ammonia decomposition group focus on the catalyst design and scale 

up and on the in-situ studies of iron-based catalysts synthesized from crystalline precursors. The 

goal is to synthesize supported metal catalysts, consisting of metal nanoparticles or 

nanoclusters on a support material. The three main pre-catalyst-types are the spinel-type 

(Mg(FexCo2-x)O4 and MgAlxCoyO4), the perovskite type (La(FexNi/Co1-x)O3) and the solid solution 

oxides (NiO/MgO and CoO/MgO). The spinel and perovskite types are synthesized by a 

conventional co-precipitation reaction leading to LDH-type precursors, which are calcined to 

form the spinel oxide or perovskite oxide pre-catalysts. The solid solution oxides can also be 

synthesized by a microemulsion co-precipitation for size, surface area and morphology control. 

After the synthesis, the catalysts are intensively characterized, and a catalytic testing can be 

carried out at various conditions. 
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Crytpophane A is a molecular cage that can built host-guest complexes with unpolar, small 

molecules. As this interaction is limited by the cavity size, only few guests such as methane can 

enter cryptophane A. [1] Cryptophane A doped polymers are thus suited for methane sensing 

applications. 

We assessed the methane response of cryptophane A doped polymer membranes for 

polydimethylsiloxane, poly(methyl methacrylate), polycarbonate, polystyrene (PS) and 

polymethylpentene (PMP) (see fig. 1). [2] Membranes were coated on gold-plated glass slides 

by use of spin coating. Eventually, a custom-made, angular-based SPR device was used to 

investigate methane signals and response time constants. 

Thereby, highly doped but very thin polymer membranes gave the largest methane signal while 

responding very fast to atmospheric changes. Purely hydrocarbon polymers such as PS or PC 

and tetrachloromethane as solvent performed best.  

Figure 1: Resonance angle position on a CCD line camera of a highly doped, thin PS 

membrane. Because the raw data (upper graph) experienced a serious baseline drift, a 

baseline correction was required (lower graph). 
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In recent years, chromium(III) complexes have received a lot of attention as novel near-infrared 

(NIR) emitters. This interest was triggered by the report on the first molecular ruby 

Cr(ddpd)(PF6)3 which demonstrated a high photoluminescence quantum yield of 11% of its 

emission band peaking at 778 nm and a long luminescence lifetime of 898 μs in deaerated water 

at room temperature.[1] The optical properties of these molecular rubies are affected by pressure, 

temperature, and triplet oxygen. These features make them promising candidates for multi-

analyte optical sensing applications and the generation of singlet oxygen for photocatalysis and 

photodynamic therapy. However, in an oxygen-containing environment, the photoluminescence 

quantum yield and luminescence lifetimes of these chromium(III) complexes show small values. 

This hampers their application as luminescence labels and cannot be tackled by conventional 

deoxygenating processes to protect the luminescence of chromium(III) complexes from oxygen 

quenching. An elegant approach to reduce the luminescence quenching by triplet oxygen could 

be the incorporation of these chromium(III) complexes into silica nanoparticles synthesised with 

the Hartlen approach.[2] Thereby, their advantageous luminescence in the near infrared is 

maintained. Moreover, this can enable the use of such chromium(III) complexes as reporters for 

bioanalytical assays and bioimaging without the need to introduce reactive groups into the 

ligands and can pave the road to lifetime tuning.  

In this work, as first proof-of-concept experiments, chromium(III) complexes with different 

ligands and counter anions were embedded in differently sized silica nanoparticles (25 nm, 

10 nm) and the optical properties of the resulting luminescent silica nanoparticles were 

spectroscopically assessed. In addition, the influence of different synthesis parameters 

(preparation under argon, in air) and various concentrations of chromium(III) complexes was 

explored. First results of time resolved luminescence measurements of the Cr(ddpd)(PF6)3 

complex incorporated into 25 nm silica nanoparticles dispersed in aerated water in comparison 

to the decay kinetics obtained for this complex in acetonitrile in air showed an increase in lifetime 

from 46 µs to 1147 µs, confirming our concept. 
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Pollution of water resources by industrial discharge of toxic chemicals poses a global threat. 

Synthetic dyes, which are among these toxic chemical wastes, are one of the important 

pollutants widely used in many sectors. Dyes released into the aquatic environment as a result 

of use in these industries cause harmful effects on the aquatic ecosystem as they reduce the 

transmission of sunlight. Due to the harmful effects of such pollutants, it is necessary to remove 

them from the aqueous environment effectively. [1] Various methods such as adsorption, 

coagulation, photocatalytic degradation, membrane filtration can be used to remove dyes from 

wastewater. However, the adsorption is highly preferred because of its low cost and easy 

application. [2] Polymers, composites, clays, lignocellulosic materials are commonly preferred as 

adsorbent. Recently, lignocellulosic materials can be used as an adsorbent in the removal of 

pollutants from wastewater due to their adsorption ability, low cost, completely natural, and easy 

availability. The purslane plant, whose Latin name is Portulaca oleracea L., is an herbaceous 

and annual plant belonging to the Portulacaceae family, growing in hot climates. Portulaca 

oleracea L. is widely grown in tropical regions of the world. [3] In this study, Portulaca oleracea 

L. was used in the adsorption of crystal violet (CV) dye. FTIR-ATR, SEM, and BET analyses 

were applied to characterize the adsorbent. Batch adsorption tests were conducted using the 

Portulaca oleracea L. to evaluate their ability to remove CV dye. The isotherm, kinetic, and 

thermodynamic analyses were investigated. According to isotherm models, Langmuir isotherm 

was found to be the most feasible for adsorption. It was found that the removal of CV followed 

the pseudo-second-order kinetic. Negative values of Go confirmed that the adsorption was 

spontaneous. All results illustrated that the Portulaca oleracea L. can be used as an eco-friendly 

and low-cost adsorbent in the scope of zero waste in the removal of cationic dye from aqueous 

media.  

This research has been supported by Yildiz Technical University Scientific Research Projects 

Coordination Department. Project Number: FBA-2023-5530. 
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The Chemie-Industrie-Forum (ChInFo) is an annual job fair organized by the JCF Münster and the 

largest regularly occurring event. At the ChInFo companies from the chemical and 

pharmaceutical industry can present themselves and socialize. 

To start the ChInFo a breakfast is organized for the representatives, which leads into the first 

session of lectures, held by the representatives. The lectures give an insight into the companies' 

research, internships, and career opportunities. After a lunch break, which every attending can 

enjoy, a second session of lectures is held. The companies have the option of being represented 

by a lecture or a poster. Participants also can have a personal exchange with the representatives 

at their booths. The event is concluded by a get- together, where the representatives, as well as 

participants, will be offered a relaxed atmosphere to end the day. Companies like BASF, Evonik, 

or Altana have participated happily. 

The ChInFo not only offers a possibility for PhD students to get in touch with industry 

representatives but also for Bachelor and Master students as well as the professors to get an 

insight into the companies and establish new relationships. Due to the wide range of companies 

attending the ChInFo, a variety of interests are covered. So, the ChInFo is a well-received and 

established opportunity for exchange between the industrial and the academic side of chemistry. 
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Non-linear optics (NLO) is dealing with the change of the properties when an intense 

electromagnetic wave interact with certain materials. In this field, the synthesis of organic 

molecules finds wide application in organic electronic materials such as OLED, optical 

memories, liquid crystals, and photodetectors. These NLO properties can be obtained by a 

specific design of the molecule, consisting of a donor group connected to the acceptor group via 

a π bridge is required. [1,2]   

Herein, we report new molecules with different donor and acceptor groups linked by pi electrons 

(for example, azo, alkene, amine) aiming to get non-linear optics properties 1,3,5-Triazines have 

been selected, which were functionalized by azo-benzenes bearing amino-alkyl donor groups, 

at the 2,4,6 positions. 1,3,5-Triazines are hard aromatic core, and an electron acceptor, due to 

its π-deficiency. [2,3]  

In this study, new triazine-based, and amine-terminated compounds with azo-linker groups were 

designed, analogues were synthesized as a result of a series of reactions, and their structure 

was characterized by classical spectroscopic methods (FT-IR,1H-NMR, 13C-NMR) and will be 

reported.  

References: 

[1] Akdas-Kilig, H.; Godfroy,M.; Fillaut, J.; Donnio, B.; Heinrich, B.; Kędziora, P.; Malval, J.; 
Spangenberg, A.; Cleuvenbergen, S.; Clays, K.; Cameral, F. Mesogenic, Luminescence, and 
Nonlinear Optical Properties of New Bipyrimidine-Based Multifunctional Octupoles, The Journal of 
Physical Chemistry C, 2015, 119(7), 3697-3710.  

[2] Mudur V. M.; Tripathi A.; Prabhakar, C. Linear, non-linear optical properties and reorganization 
energies of D- π-A star-shaped triazine derivatives: A DFT study.  Journal of Molecular 
Structure, 2019, 1176, 855–864. 

[3] Mudur V.; Prabhakar, C. Linear and non-linear optical characteristics of some 1,3,5-triazines 
influenced by prototropic tautomerism: A DFT study. Optical Materials, 2020. 109, 110365. 



 

154 

A Widely Applicable and Versatile Method for the Ring-Opening 

1,3-Carbocarbonation of Donor-Acceptor Cyclopropanes 

H. F. von Köller 1, P. G. Jones 2, D. B. Werz 1. 

1 Albert-Ludwigs-Universität Freiburg, Institute of Organic Chemistry, Albertstraße 21, 79104 Freiburg, 
Germany 

2 Technische Universität Braunschweig, Institute of Organic Chemistry, Hagenring 30, 38106 
Braunschweig, Germany 

During the last decades many different transformations starting from donor-acceptor 

cyclopropanes (DACs) have been developed. Ring-opening, cycloaddition and rearrangement 

reactions making use of the inherent ring strain offer rapid access to highly functionalised 

molecular structures.[1] However, there are only a few methods for ring-opening 1,3-

difunctionalisations in which two different units (and none of them being hydrogen) are attached 

to the emerging 1- and 3-position.[2] 

With this work we contribute to the closure of this gap by presenting a one-pot method which 

allows the 1,3-difunctionalisation of DACs with saturated and unsaturated carbon nucleophiles 

as well as carbon electrophiles. For that we reacted DAC under copper catalysis with Grignard 

reagents, followed by the addition of a base and the electrophile. For C(sp3)-electrophiles alkyl 

halides were sufficient, whereas hypervalent iodine based transfer reagents [3] had to be applied 

to install unsaturated carbon residues.   

The applicability was shown by a wide range of DACs, nucleophiles and electrophiles. Also 

products with both residues R1 and R2 being unsaturated carbon residues were targeted and 

further applied for ring-closing metathesis.[4] 

 
Figure 2: 1,3-Carbocarbonation of Donor-Acceptor Cyclopropanes. 
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Alkyne metathesis catalysts holding siloxide ligands and especially the tuning of those ligands 

have become a strong field of interest. Mo(VI) alkylidyne complexes with siloxide ligands of the 

type [OSiR3] (R = Ph, OtBu) are highly active catalysts with great functional group tolerance. 

Moreover, despite the alkylidyne moiety, the geometry of the Mo–O–Si angle also show different 

effects on the Lewis acidity of the molybdenum centre.[1] Mo(VI) alkylidyne complexes carrying 

bent siloxide ligands leading to an increased electrophilicity at the metal centre, which can be 

represented, upon other terms, by the chemical shift of the 13C alkylidyne signal.[2] Tamm[3] and 

Lee[4] synthesized symmetrically substituted homoleptic 2,4,6-trimethylbenzylidyne Mo(VI) 

complexes, where the catalytic activity was only partially investigated, therefore there is a strong 

interest in their catalytic behavior in comparison to the mixed substituted analogues, which have 

been fully characterised and have been tested in alkyne metathesis in this work. The 

symmetrically substituted homoleptic complexes cannot perform terminal alkyne metathesis due 

to decomposition pathways[1], whereas unsymmetrically substituted Mo(VI) alkylidyne 

complexes are able to perform terminal ring-closing alkyne metathesis and substrate-dependent 

terminal alkyne metathesis. 

    Fürstner 2012     Tamm 2014         Lee 2019        THIS WORK: 

 

Figure 1: Comparison of symmetrical tris(siloxy) Mo(VI) complexes with mixed tris(siloxy) 

Mo(VI) complexes. 
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The asymmetric ruthenium-catalyzed reductive amination employing ammonia and hydrogen to 

primary amines is a promising access to important chiral building blocks. After we demonstrated 

the capability of our catalyst to perform the chemo- and enantioselective reaction while using 

simple ammonia gas as a reagent, one of the most attractive and industrially relevant nitrogen 

sources, the mechanism of this reaction was investigated by means of density functional theory. 

We found a viable pathway, which explains the observed trends and magnitude of 

enantioselectivity through the halide series in good agreement with the experimental data. The 

in-depth investigation of substrate conformers during the reaction turned out to be crucial in 

obtaining an accurate prediction for the enantioselectivity.[1] Subsequently, a predictive model 

based on the ligand bite angle was developed to allow for a big data approach in screening 

different ligands. A selected set of ligands was tested and validated with DFT calculations and 

experiments, which revealed a variety of difficulties and drawbacks of such approaches. The 

examples strongly support our believes that computations and experiments work best and most 

effectively hand-in-hand with constant exchange and guided our next steps in enantioselectivity 

prediction to be more effective.[2] 

Figure 1: Computed mechanism for the direct asymmetric Ru-catalyzed reductive amination 

with NH3 and H2. 
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Water splitting using semiconductor photocatalysts is one of the promising techniques for clean 

hydrogen production. The effective utilization of visible light is an important challenge for 

achieving the desired efficiency in practical applications. However, it is generally difficult to 

develop photocatalyst materials that fulfill the following three requirements for visible light water 

splitting: (1) visible light absorption, (2) appropriate band levels for both water oxidation and 

reduction, (3) intrinsically high stability under photoirradiation. Recently, a series of layered 

perovskite oxyhalides such as Bi4NbO8Cl (Figure 1a, b) have emerged as promising 

photocatalyst materials.[1] This is because they unusually fulfill all three necessary conditions 

described above, due to their unique valence band structures (Figure 1c). Furthermore, we have 

recently found that the flux synthesis, in contrast to the conventional solid state reaction, 

significantly improves the photocatalytic activity of Bi4NbO8Cl. [2] 

Herein, in order to further improve the photocatalytic activity of Bi4NbO8Cl, we systematically 

studied the influence of synthetic parameters (i.e. calcination temperature/time) in the flux 

synthesis and surface modification with co-catalysts. 

Figure 1: (a) Crystal structure of Bi4NbO8Cl. (b) SEM image of Bi4NbO8Cl prepared by flux 

synthesis. (c, d) Schematic valence band structures and reaction scheme on (c) Sillén–

Aurivillius perovskite compounds (e.g. Bi4NbO8Cl) and (d) conventional mixed-anion 

compounds (e.g. TaON). 
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Over the past decades, the incorporation of azo-compounds as photoswitches in biological 

systems has generated increasing attention due to the desire of creating photocontrollable 

biotargets. Besides the recent developments in this field, there are still problems with the 

reversibility, photoisomerization and half-lives.[1] Arylaazopyrazoles (AAPs) show a reversible 

quantitative photoisomerization in both directions (E-to-Z with UV-light, Z-to-E with green light), 

little thermal relaxation and a good stability in water. 

AAPs are used in a broad variety of applications, such as host-guest complexes, hydrogels and 

surfactants, to achieve phototunable properties. Therefore, AAPs can be used as active 

compounds in photocontrollable supramolecular ligands for proteins. To reach this aim two 

different approaches were determined. 

 

Figure 1: a) Photoswitchable divalent Tweezer 

In our first approach we synthesized “clickable” AAPs, which can be easily conjugated to various 

ligands using CuAAC ligation. Secondly, we created pseudo amino acid derivatives of 

arylazopyrazol, which can be coupled to the N- or C-terminus or integrated into the backbone of 

peptides. Further we combined those two approaches to achieve AAPs that can be coupled to 

amino acids and “clicked” through CuAAC ligation. As one possible application we want to 

combine, in a cooperation with the group of Prof. Schrader from the university Duisburg-Essen, our 

photoswitches with molecular tweezers to create phototunable protein binders, that can 

manipulate or restore protein functions. 
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Bulk-type all-solid-state Li batteries (ASSBs) are currently of great interest due to the improved 

battery safety compared to conventional lithium-ion batteries containing liquid electrolytes. [1] 

Furthermore ASSBs can potentially achieve higher energy densities than state-of-the-art lithium-

ion batteries. [1,2] The performance of ASSBs depends critically on the contacts between cathode 

active material (CAM) particles and solid electrolyte (SE) particles inside the composite 

cathodes. The Li+ exchange current density at the CAM | SE interfaces is determined by these 

contacts. Nonetheless experimental studies on Li+ exchange current densities are almost non-

existent for ASSBs, which is most likely due to the poor understanding of the impedance spectra 

of such batteries. 

In order to obtain more information on exchange current densities, a comparative case study 

was carried out using different cathode active materials (CAM), namely single crystalline LiCoO2 

particles and single crystalline LiNi0.83Mn0.06Co0.11O2, an In-Li alloy as anode, and a sulphide-

based solid electrolyte. The determination of the cathode exchange current density is based on: 

(i) Impedance measurements on In−Li | SE | In−Li symmetric cells in order to determine the 

anode impedance together with the anode | separator interfacial impedance; (ii) Variation of the 

composite cathode thickness in order to differentiate between the ion transport resistance and 

the charge transfer resistance of the composite cathodes; (iii) Impedance simulations based on 

the transmission-line model. [3-5] We show that under the application of stack pressures in the 

range of 400 MPa, the Li+ exchange current densities can compete with or even exceed those 

obtained for CAM | liquid electrolyte interfaces. 
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The fluorescent alkaloid ageladine A (1) was isolated from the marine sponge Agelas nakamurai 

by the Fusetani group. [1] Bickmeyer et al. reported the pH dependent fluorescence of ageladine 

A (1) with an intensity maximum around pH 3. [2] In comparison to prior total syntheses, [3] we 

introduced novel aza BODIPY type boron complexes as key intermediates, enabling regio- and 

chemoselective dibromination of the pyrrole moiety. We obtained ageladine A (1) in 7.9% over 

9 steps. Additionally, we synthesized the boron complex 2 of ageladine A (1) to investigate, 

whether it retains the pH dependent fluorescence. 

Figure 1: Fluorescence spectra of Ageladine A (1) and corresponding boron complex 2. 

Interestingly, the boron complex 2 does not show a change in emission intensity under acidic 

conditions, but instead shows a red shift of 10 nm from pH 4. This could be caused by 

protonation. Under basic conditions, we observed decomposition of 2. 
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Calcium carbonate is an industrially important mineral, which may form three anhydrous 

crystalline polymorphs: calcite, vaterite and aragonite [1]. Among them, calcite prevails in nature 

and nowadays is most intensively used as an antacid, white pigment or as a filler for the 

modulation of products’ stiffness [2]. Vaterite is rarely found in nature but can be synthetized via 

a cost-effective salt mixing method [1]. In contrast to non-porous calcite, it has unique 

mesoporous structure, serving as a container for small drugs, macromolecules, and 

nanoparticles [1]. This work investigates the use of synthetic vaterite (Figure 1) for the 

functionalisation of 3d printed materials proposing two approaches: 

i) For non-degradable materials - surface modification via controlled growth of the vaterite 

microcrystals and vaterite-templated polymer assemblies on silicone and plastic surfaces; 

ii) For (bio)resorbable materials - the utilisation of the vaterite microcrystals as the filler for fused 

filament fabrication, taking an example of poly lactic acid. 

 

Figure 1: Typical SEM image of synthetic vaterite and calcite crystals. 

Fabricated structures are characterised by scanning electron microscopy (SEM). The 

encapsulation and release capabilities of the vaterite microcrystals are investigated using 

labelled dextrans as fluorescence probes. This study reports the advantages and technological 

challenges of vaterite use for the functionalisation of 3d printed materials. 
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Cu/ZnO-based catalysts have been used to synthesize MeOH from syngas (CO/CO2/H2) for 

almost 60 years. Methanol production is a major industrial process, reaching 311 million tons 

per year in 2030 and growing. However, the mechanism of MeOH formation via CO2 

hydrogenation remains under discussion. Key areas of debate are the role of O defects/ 

vacancies on the ZnO surface, Cu-Zn synergism at the interface, the formation of Cu/Zn alloys, 

the role of ZnO (i.e. SMSI), etc.[1,2]
 

Here, we present a computational study of all of the possible 

intermediates relevant to MeOH synthesis on a realistic model catalyst surface (a Cu cluster on 

a reconstructed polar ZnO surface).[3]
 

We provide a detailed analysis of the different surface 

sites, stabilities, activation of the intermediates on the surface and activation barriers for relevant 

elementary processes. 

 

Fig. 1: Energetic pathway of intermediates of the CO2 hydrogenation via formate pathway and 

RWGS to form methanol on a model Cu/ZnO system. For the images red is reserved to O 

atoms, brown for C, blue for Cu, grey for Zn and white for H. Transition states are denoted with 

dashed lines. 
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BODIPY derivatives have been investigated extensively due to their fabulous properties such as 

large molar absorption coefficients, narrow emission bands and high fluorescence and singlet 

oxygen quantum yields. These outstanding properties allow BODIPY compounds to be used in 

wide range applications from solar cells, bioimaging, organic light-emitting diodes (OLEDs) to 

photosensitizer agents in Photodynamic Therapy (PDT). [1,2] 

The ability of BODIPY dyes to derivatize from all positions plays a key role in achieving the 

desired photophysicochemical properties. Introducing various segments with different electron 

density into the molecular structure or changing the π-conjugation length can create remarkable 

effects in absorption and fluorescence properties. [3] 

The combination of using PDT and platinum-based anticancer drugs together against cancer 

diseaseas is an effective method to reduce the side effects of these drugs. Especially BODIPY 

structures carrying cisplatin moiety are capable of producing high singlet oxygen which is a kind 

of reactive oxygen species (ROS) and primarily responsible for being used as photosensitizer in 

PDT.[4] 

In this study, we have synthesized and characterized new BODIPY complex with cisplatin 

moiety. The structures of all intermediates and target compound have been characterized by 

spectroscopic methods (1H-NMR, 13C-NMR and MS). The potentials of the synthesized complex 

in PDT applications were determined by calculating the fluorescence, singlet oxygen and 

photodegradation quantum yields. The results show that the cisplatin-based BODIPY complex 

can be an efficient photosensitizer due to the dual effect of cisplatin. 

This work has been supported by Yildiz Technical University Scientific Research Coordination 

Unit. Project Number: FBA-2020-3927. 

References: 

[1] Awuah, S. G.; You, Y. Boron dipyrromethene (BODIPY)-based photosensitizers for photodynamic 
therapy. RSC Adv. 2012, 2, 11169-11183. 
[2] Çınar, H. Ş.; Özçelik, Ş.; Kaya, K.; Dülger, Ö. D.; Erdoğmuş, A.; Gül, A. Synthesis and 
photophysical properties of monomeric and dimeric halogenated aza-BODIPYs. J. Mol. Struct. 2020, 
1200, 127108. 
[3] Merkes, J. M.; Lammers, T.; Kancherla, R.; Rueping, M.; Kiessling, F.; Banala, S. Tuning optical 
properties of BODIPY dyes by pyrrole conjugation for photoacoustic imaging. Adv. Opt. Mater. 2020, 
8(11), 1902115.  
[4] Antina, E.; Bumagina, N.; Marfin, Y.; Guseva, G.; Nikitina, L.; Sbytov, D.; Telegin, F. BODIPY 
conjugates as functional compounds for medical diagnostics and treatment. Molecules 2022, 27, 
1396.



 

164 

New Bipyrimidine Based Azo-Conjugated Molecules 

Büşra YILDIZ 1, Huriye AKDAŞ-KILIÇ 1, Hale OCAK 1, Belkız BİLGİN-ERAN 1 

1 Yıldız Technical University, Department of Chemistry, TR-34220, İstanbul, Türkiye 
* yildizbusra34@gmail.com 

A fascinating field of investigation within the general topics of optoelectronic materials concerns 

the design and synthesis of fully π-conjugated octupolar molecules which show unusual 

electronic and NLO properties. They are essential for the development of advanced new 

technologies ranging from telecommunication, signal processing, data storage, super-resolution 

lithography, and microscopy to higher harmonic and terahertz (THz) generation. Donor-π-

acceptor (D-π-A) structure is required in which π bond (such as phenyl group, double bond) 

provides polarization between donor and acceptor and leads to NLO properties.[1] 

Herein we report the design and the synthesis of multifunctional organic photochromic 

molecules, combining two-photon absorption properties and photochromism based on 

bipyrimidine and Azo-benzene photochromic unit. A new class of NLO-phores of D2d symmetry 

based on donor-substituted styryl bipyrimidine core with large TPA cross section has recently 

emerged. Such derivatives exhibit interesting fluorescence and fluorosolvatochromic properties, 

as well as large cubic and quadratic NLO responses which can be tuned by the nature of the 

substituents present on the styryl fragments. The azobenzene system has been selected as the 

photochrome, in a first instance, for its facile synthetic accessibility and its high 

photoisomerization efficiency in the cis and trans positions. [1, 2] 

In this study; we describe synthesis, structural and mesomorphic characterizations of new 

bipyrimidine based compounds containing with four azobenzene arms. All the compounds have 

been characterized by spectroscopic methods (FT-IR, 1H-NMR, 13C-NMR). A comparative study 

will be discussed in terms of chain lengths and also in term of linear optical properties.  

This study was supported by TÜBİTAK 2232-A International Fellowship for Outstanding 

Researchers Program (Project number: 118C273). 
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A variety of 9-aryl substituted berberine derivatives were synthesized by the Suzuki-Miyaura 

coupling of readily available 9-O-trifluormethylsulfonylberberine with the corresponding boronic 

acids.[1] The DNA-binding interactions of 9-aryl-substituted berberine derivatives were 

investigated with duplex and quadruplex DNA as well as LD-spectroscopy. Many of the 

compounds exhibited a fluorescence light-up effect upon association with the target DNA form 

with higher intensity in the presence of quadruplex DNA. The LD-spectroscopic experiments 

showed that all derivatives intercalate into ctDNA. First epifluorescence experiments with NIH 

3T3 mouse fibroblasts showed promising interactions with the light-up probes. 

 

Figure 1. Photometric and fluorimetric titration of 9-(4-methoxyphenyl)substituted berberine (cL 

= 20 µM) with ctDNA in BPE-buffer [cNa+ = 16 mM, pH = 7.0 with 5% DMSO (v/v)]. The arrows 

indicate the change in absorption or emission upon addition of ctDNA; red line: start of titration, 

blue line: end of titration. Inset: Plot of absorption at 344 nm versus cctDNA (in base pairs). 
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Photodynamic Therapy (PDT) is a photochemistry-based treatment method which attracts the 

attention of researchers due to its unique advantages such as combination of non-toxic 

components (photosensitizer, light and molecular oxygen), high selectivity in target tissue and 

rapid excretion from the body. [1]  

In PDT applications, the choice of sensitizer plays an important role. Complexes such as 

porphyrins, phthalocyanines and BODIPY dyes are examples of sensitizing agents. In recent 

years, studies have been focused on increasing the singlet oxygen quantum yield through the 

modifications on the molecular structures. BODIPYs have unique optical properties such as high 

molar absorption coefficients, high fluorescence quantum efficiencies, narrow emission bands, 

and photo-physical and photo-chemical stability. [2] Phthalocyanines, especially SiPcs, 

contribute to intersystem crossing (ISC) by reducing intermolecular interaction, preventing 

aggregation, increasing solubility and heavy atom effect. [3] This makes both special dye groups 

preferable in PDT. For this reason, photosensitizers designed together with BODIPY and 

phthalocyanines have attracted attention in recent years. [4] 

In this study, we present the synthesis, characterization and photophysicochemical studies of 

hybrid BODIPY-phthalocyanine which is composed of axially substituted silicon(IV) 

phthalocyanine with benzo[b]thiophene integrated BODIPY units. Our results show that hybrid 

BODIPY-phthalocyanine complex can be a potential sensitizer in PDT applications based on 

singlet oxygen quantum yield. 

This work has been supported by Yildiz Technical University Scientific Research Coordination 

Unit. Project Number: TSA-2022-5330. 
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In recent years, nonlinear optical (NLO) properties have gained importance in data storage 

technologies, medical treatments and multidimensional microfabrication studies. Nonlinear optic 

is related to how the electromagnetic field of a light wave interacts with the electromagnetic fields 

of matter and of other light waves. A molecule which displays nonlinear optical properties, must 

carry electron donor-acceptor groups and contain π conjugation. [1, 2] Herein we report the design 

and the synthesis of multifunctional organic molecules, combining nonlinear optical and 

luminescence properties, based on bipirimidine and fluorene unit which are combining nonlinear 

optical and luminescence properties. Bipyrimidine is preferred as acceptor due to the fact that it 

provides pseudo-tetrahedral octupolar symmetry and enables easily synthesis of 

supramolecular structures. In addition to, the fluorene chromophore is an important molecular 

building block leading to nonlinear optical properties. Indeed, they show strong vibronic 

interactions, large 2PA cross sections, solvatochromic effects, high quantum yields, 

photochemical stability, high β value, and stimulated emission efficiency. [3, 4] 

In this study, bipyrimidine derivative functionalyzed by fluorene building blocks with D-π-A-π-D 

conjugated systems this new compound has been characterized by spectroscopic methods such 

as 1H-NMR and 13C-NMR. NLO properties of new molecule will be discussed. 

This study was supported by TÜBİTAK 2232-A International Fellowship for Outstanding 

Researchers Program (Project number: 118C273). 
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Phosphazenes, -[N=PR2]-, are an important class of inorganic chemistry that can be found in 

linear, cyclic, or high molecular weight polymer structures. Six-membered cyclotriphosphazene 

(hexachlorocyclotriphosphazene, trimer, N3P3Cl6), one of the members of this group, has a six-

membered planar ring structure in which nitrogen and phosphorus atoms are sequentially 

bonded [1]. Flavonoids, are low molecular weight natural compounds found in plants that have 

positive effects on human health [2]. Flavonoid compounds are polyphenols containing large 

heterogeneous groups consisting of benzo-ɣ-pyrone derivatives. The flavonoid skeleton consists 

of two phenolic rings linked by a 3-carbon chain in a heterocyclic state. Flavonoids have many 

properties such as antioxidant, radiation protection, defense and enzyme inhibitor, protection 

against diseases. 

In this study, the reactions of 3-hydroxy flavone with monospiro structured 1,3-propanediol and 

2,2-dimethyl-1,3-propanediol cyclotriphosphazene compounds were performed, respectively. 

The structures of the synthesized compounds were elucidated by FT-IR, mass spectroscopy, 

1H and 31P NMR spectroscopy methods. The antioxidant activities of the compounds whose 

structures were elucidated were also investigated. The total phenolic content of the compounds 

was determined according to the method proposed by Slinkard and Singleton (1977), using 

FolinCiocalteu reagent linked to phenolic standard gallic acid. Antioxidant activities of 

synthesized compounds were determined by DPPH Free Radical Removal method. 
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Various types of oligo-BODIPYs have already been shown to exhibit useful properties such as 

high quantum yields and outstanding attenuation coefficients. [1] Whereas cyclic oligomers have 

been reported recently, we herein present linear N-bridged BODIPYs. [2] The key step of their 

synthesis is a Buchwald-Hartwig cross-coupling reaction of the respective monomers to provide 

both symmetric and asymmetric examples. With these N-linked BODIPY dimers in hand, we 

were also able to enlarge the π-system by subsequent oxidation, leading to the formation of a 

novel tripyrrolic subunit (cf. Scheme 1). 

 

Scheme 1: a) Synthetic route towards nitrogen-bridged BODIPYs; b) Crystal structure of 

pyrrole-fused BODIPY dimer. 
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Ortho-formyl-benzophenones of type 1 are known to undergo a cycloisomerisation towards 

isofuranones of type rac-2 in the presence of a nucleophilic catalyst or by irradiation with UV-

light. In the presence of a primary amine, on the other hand, 1 cyclizes to isoindolinones of type 

rac-3.[1] 

Recently, the new natural products primarolide A (4) and B (5) were discovered, which feature 

such an isofuranone or isoindolinone substructure.[2] We hypothesize that both compounds arise 

from the common precursor proprimarolide (6) via the above-mentioned cyclization reactions.[3] 

 

Scheme 1: Reaction of ortho-formyl-benzophenones 1 to isofuranones rac-2 and 
isoindolinones rac-3 (left). Structure of primarolide A (4) & B (5) and its postulated precursor 
proprimarolide (6) (right).[3] 

To confirm our hypothesis and also verify the structure of 4 and 5, we performed a total synthesis 

of proprimarolide (6).  
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Cytosine-rich sequences can fold to form structures called i-motifs. In the human body, these 

structures can be found at the end of telomeres, centromeres and near the promoter regions of 

several oncogenes. [1] I-motifs structures are held due to formation of hydrogen bonds between 

cytosines and hemiprotonated cytosines. [2] 

The aim of this study was to investigate the interactions of three carbazole ligands with i-motifs 

DNA formed on cytosine-rich oligonucleotides. Each compound possesses the carbazole 

skeleton conjugated to a benzothiazole group and the different substituent on the carbazole 

nitrogen atom (Fig.1). Recently, Głuszyńska has shown that these carbazole ligands were able 

to stabilize G-quadruplexes with the sequence of human telomeric DNA or sequences of human 

proto-oncogenes [3,4]. 

 

Figure 1: Structure of carbazole ligands. 

For our study, i-motifs DNA formed on cytosine-rich oligonucleotides located in the promoter 

region of the c-MYC and RET oncogenes, as well as the telomere sequence and its mutant 

analogue, were selected as a molecular target. Interactions of the chosen i-motifs with the three 

carbazole derivatives have been investigated by CD spectroscopy. 
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Polyaniline (PANI) has several advantages inside the conjugated conducting polymer family and 

attracted attention due to its low cost, good environmental stability, adequate level of electrical 

conductivity, and a wide range of applications. [1] Moreover, PANI is thermally stable and can be 

easily synthesized by simple chemical oxidative polymerization in various solvents. However, 

the major disadvantage of PANI is its limited solubility which comes from strongly conjugated π-

electron system, interchain hydrogen bonding, and charge delocalization effects. Sulfonic acid 

substituted polyphosphazenes (PSAP) can be a viable alternative as counterion for conducting 

polymers to enhance their solubility, thermal stability, and mechanical properties. The most 

attractive properties of the polyphosphazenes are their stability of the inorganic main chain to 

oxidation, reduction, and photochemical, or thermal bond cleavage. [2]  

 

Scheme 1: Overall scheme for the synthesis of 1a-c&2a-c composites 

In this study, polyaniline/polyphosphazene conducting composites were prepared in water by 

oxidation of aniline with ammonium and sodium peroxydisulfate to investigate the effect of the 

oxidant on the properties of the resulting material. The conducting composites have been 

characterized by standard spectroscopic techniques whilst SEM and XRPD technics were used 

to investigate the surface and film properties. 
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The Glaser coupling[1] is the most promising approach in the preparation of extended two- 

dimensionally graphdiyne nanolayers. Moreover, it is one of the most heavily used on-

surface reactions. 

On-surface decarboxylation of aryl carboxylic acids leads to cleavage of gaseous CO2 which 

results in Ullmann type couplings[2] Decarboxylative Glaser coupling of aryl propiolic acids was 

realized on a silver surface leading to poly(diynes) (Figure 1). In comparison with the classical 

Glaser coupling, defects of the resulting poly(diynes) were reduced to a minimum and the 

polymer length was increased. 

 

Figure 1: Brutto reaction equation of the decarboxylative Glaser coupling of an aryl propiolic 
acid and STM images of the nanostructures on Ag(111) before and after the reaction. 

Additionally, the new functionality is compatible with aryl bromide functionalities. The formation 

of asymmetric metal-organic polymers in high selectivity by a chemoselective sequential 

reaction was achieved. DFT calculations and STM simulations support the correct structural 

assignment. 
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The development of renewable energy sources is one of the major challenges facing the world. 

In this context, one promising approach focusses on molecular solar thermal systems (MOST), 

which are based on photoswitches that reversibly convert solar energy into chemical energy. 

Specifically, the photochromic norbornadiene (NBD)/quadricyclane (QC) system is one of the 

most promising candidates for MOST-based energy storage. Since there is still a need for new 

tailor-made norbornadienes, we recently explored a route to monoarylated derivatives by 

Suzuki-Miyaura coupling reactions.[1] These systems feature low molar masses, which is a main 

requirement for efficient energy store, and are equipped with a donor-acceptor system to adjust 

their absorption to the solar spectrum.[2] However, in contrast to the commonly investigated 

substrates, the norbornadiene unit is not directly part of the donor-acceptor system of the aryl 

substituent.[3,4] In this contribution, the synthesis of the novel norbornadiene derivatives and the 

investigation of their photophysical and photochemical properties are presented and discussed 

with a special focus on their suitability for MOST applications. 

 

Scheme 1. Synthesis of monoaryl-substituted norbornadiene derivatives and their MOST 
properties. 
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Today, the world's energy demand is met mainly by a nonrenewable resource. Considering the 

increasing energy need with the advancement of industry and technology, it is crucial to meet 

this energy from a reliable source. In this sense, hydrogen generation by water splitting is crucial 

to both meeting demand and reducing environmental issues. Among various methods described 

for the water splitting to hydrogen and oxygen, the process of converting solar energy to 

hydrogen energy by water splitting employing photocatalysts is found to be more promising and 

reliable. [1]   

There is considerable number of photocatalysts that can achieve water splitting criteria in the 

literature. In recent years, black phosphorus (bP), as a monoelemental semiconductor material, 

has attracted significant attention with its excellent properties such as tuneable band gap(0.3-2 

eV), broad range light absorption ability, large specific surface area, and high thermal stability. 

[2] Our group has demonstrated the use of black phosphorus for the visible-light C-H 

functionalization of a variety of arenes using diazonium salts. [2] In that continuation, we 

synthesized several heterojunction structures; based on black phosphorus and precious metals, 

such as BP-Pt, etc., and investigated their structures and applications in the production of 

hydrogen as well as the reduction of organic compounds in water. In fact, one of the catalysts, 

BPPt, had exceptional activity in the splitting of water into hydrogen under a light source. 

Additionally, we discovered that the BPPt in aqueous solution is quite effective in converting 

aromatic aldehydes into their corresponding primary alcohols as well as nitroaromatics into azo 

and azoxy compounds. I will discuss the catalyst structure, applications, and reaction 

mechanism during my presentation. 
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Applying a high voltage (HV, several hundred volts) between gas-evolving electrodes in an 

electrolyte can lead to the breakdown of normal electrolysis (NE) and plasma formation in a gas 

sheath around the smaller electrode. This phenomenon is denoted as Contact Glow Discharge 

Electrolysis (CGDE) and represents a simple way to obtain an in-liquid plasma. [1] HV electrolysis 

can be used to modify electrode materials, e.g., the formation of a nanoporous Au film. [2] To 

tailor the electrode structure for specific applications, a better understanding of the parameters 

that possibly have an influence on the (re)structuring process is mandatory. Relevant processes 

and parameters are illustrated in Fig. 1. The parameters range from the electrode and electrolyte 

temperature, the electric field in the electrolyte (and in the plasma sheath during CGDE), as well as 

reactive species such as H2O2 produced during HV electrolysis. 

 

Figure 1: Schematic representation of the electrode (left), plasma (center), and electrolyte 
(right) regions during CGDE, including parameters that possibly have an impact on electrode 
modification. 

First, in order to understand the mechanisms underlying the surface structure formation, we 

measured the electrolyte potential distribution during NE using reversible hydrogen reference 

electrodes. [3] We found that most of the voltage drops inside the electrolyte rather than at the 

electrode | electrolyte interfaces and that the cell geometry has a significate influence on the 

potential distribution. This result has been exemplified by showing that the amount of Au oxide 

on a Au electrode formed during HV electrolysis is more closely correlated with the applied 

current than the voltage. 
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The main part of research activities is done by Ph.D. students and PostDocs at universities and 

research centers. The largest share has only temporary contracts and is getting paid for a part-

time job. Nevertheless, it is expected that Ph.D. students work (more than) full-time and show 

high motivation at the same time [1].  

In addition to their importance in research, Ph.D. students and PostDocs are also often essential 

for teaching at universities and play a key role in the education of students. This results in an 

additional workload on their already intensive research activities.  

Due to the high pressure from a financial point of view and high pressure to succeed in the 

research field, psychological illnesses are often reported among Ph.D. students and 

PostDocs [2].  

With this interactive poster contribution, we aim to get first impressions about the funding 

situation of Ph.D. students, their real workload, and their psychological health.  
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Lanthanides are very well-known for their unique photoluminescence properties. The 

introduction into the complex fragment sensitive to external influences, such as light, is quite a 

popular approach today. [1, 2]. 

The properties of tris(pyridyl)pirazolylborate Eu3+ and Tb3+ complexes with a Schiff base (co-

ligand) were studied. In CH2Cl2 solutions and solid form such compounds possess luminescence 

dependenсe on the excitation wavelength. It is possible to switch from metal-centered emission 

of the metal to co-ligand-centered one (Fig.1a), which can be observed in the change of emission 

colors of these compounds in the chromaticity diagram (Fig.1b). The irradiation color shift is 

much weaker in case of solid samples, due to more intense luminescence of the ligand. 

 
Figure 1: a) Emission color of Europium (III) (1-Eu) and Terbium (III) (1-Tb) complexes in 

CH2Cl2 and solid state depending on the excitation wavelength; b) Chromaticity diagram for 1-

Tb in CH2Cl2 
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Aryl and alkenyl thioethers are important motifs in various pharmaceutically active compounds, 

as well as in material science and agrochemicals. [1] Current methods for C–S-bond construction 

mostly rely on palladium catalysis. [2] Protocols featuring more cost-effective first-row transition-

metal catalysis often need harsh reaction conditions and are limited to aryl bromides and iodides. 

Recently, our group reported a mild and convenient catalytic system coupling aryl chlorides with 

primary, secondary and challenging tertiary alkyl thiols employing an air and moisture stable 

nickel(II) precatalyst with KOAc as a cheap base at room temperature (Scheme 1). [3] 

 

Scheme 1. Overview of the Nickel-catalyzed coupling of aryl and vinyl electrophiles with alkyl 
thiols. 

To enlarge the scope of this reaction, the coupling of aryl triflates derived from readily-available 

phenols was investigated and showed higher reactivity than aryl chlorides, enabling more 

challenging substrates. Moreover, the coupling of vinyl triflates could be achieved using the 

same convenient catalytic system tackling the rarely reported synthesis of alkenyl thioethers 

starting from ubiquitous ketones. 

References: 

[1] Feng, M.; Jiang, X. Sulfur Containing Scaffolds in Drugs: Synthesis and Application in Medicinal 
Chemistry. Curr. Top. Med. Chem. 2016, 16, 1200–1216. 

[2] Geiger, V. J.; Fleischer, I. Recent Metal-Catalyzed Methods for Thioether Synthesis. Synthesis 
2022, 54, 5139–5167. 

[3] Oechsner, R.; Fleischer, I. Acetate Facilitated Nickel Catalyzed Coupling of Aryl Chlorides and 
Alkyl Thiols. ACS Catal. 2022, 12, 2233–2243.  



 

180 

Diaminocyclopentadienone iron carbonyl complexes as hydrogenation 

catalysts based on diaminoacetylenes 

Lukas Körner, Dirk Bockfeld, Ludwig Hackl, Matthias Tamm* 

Technische Universität Braunschweig, Institut für Anorganische und Analytische Chemie, 38106 
Braunschweig, Germany 

1,2-Diaminoalkynes (diaminoacetylenes, DAAs) represent an electron rich and highly reactive 

class of alkynes, which have found growing interest in recent years. [1] Our group established a 

reliable and easy to use synthesis of DAAs via a Fritsch-Buttenberg-Wiechell rearrangement 

and showed the versatile reactivity of this substance class. [2,3] When two equivalents of a DAA 

are treated with Fe(CO)5 the cyclisation to form tetraamino cyclopentadienone iron tricarbonyl 

complexes was observed, which serve as suitable precursors for (transfer-)hydrogenation 

catalysts. [4] Herein, we would like to present a new method to produce free 

diaminocyclopentadienone ligands by the [2+3] cycloaddition of 1,2-dipiperidinoacetylene with 

several diaryl cyclopropenone derivatives (Scheme 1). The free ligands can easily be transferred 

to iron by reaction with Fe2(CO)9 and preactivated by the carbonyl oxidation with trimethylamine 

N-oxide in presence of acetonitrile. The precatalyst forms a hydroxyl hydride complex in 

presence of a hydrogen source and rapidly catalyses substrate hydrogenation as for instance 

acetophenone to 1-phenylethanol under mild reaction conditions. The possibility to perform 

asymmetric catalysis is currently investigated. 

 

Scheme 1: Synthesis of diaminocyclopentadienone iron dicarbonyl catalyst for effective 
hydrogenation reactions under mild conditions. 
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Access to vinyl and aliphatic pentafluorosulfanyl compounds continues to be hampered by the 

toxicity of available reagents and presents a challenge to modern organofluorine chemistry. 

Herein, we introduce commercially available TIPS-CΞC-SF5 (TASF) as a valuable reagent 

(liquid, air-stable) that provides access to unprecedented pentafluorosulfanylated structural 

motifs under benchtop conditions. The versatility of this approach is highlighted by two novel 

reactions providing convenient and rapid access to the previously undescribed classes of 

pentafluorosulfanylated enamines. 

 

Figure 1: General overview over methods to access SF5 containing molecules and 
hydroamination of TAPS. 

This work describes the spontaneous addition of secondary aliphatic amines to TASP, providing 

easy access to the corresponding (E)-configured a-SF5-enamines in good to excellent yields 

(up to 95%). The method allows the full characterisation of this motif for the first time and 

tolerates a wide range of functional groups (26 examples) and drug-like molecules. In-silico 

experiments indicate that the reaction proceeds via a two-step cascade reaction based on initial 

protodesilylation followed by hydroamination, yielding primarily the (Z)-configured twitter ion that 

isomerizes via two convergent pathways to yield the (E)-configured reaction products. We 

suggest this method to lower the barrier to the inclusion of the SF5 group into screening routines 

and make progress towards considering the SF5 group as a less exotic substituent. 
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In organic chemistry for synthesis of organic compounds, we need a lot of apparatus, reagents, 

catalysts and specific conditions so that at the end we get mixture of products, side products, 

mixed catalysts and then we need to separate this mixture from each other. This complicated 

and time-consuming process is known as batch synthesis. To minimize all these flaws and 

synthesizing product through simple and straight forward way to get maximum yield that can be 

collected easily without further purification, the concept of “Synthesis in Continuous-Flow” is 

established and attracted great attention in chemical societies. In this project we worked on 

tuning of mesoporous space in silica monoliths that are being used as porous scaffold for 

heterogeneous catalysis in continuous-flow. We carefully tuned the hydrothermal temperature 

during synthesis of silica monoliths and exclusive but detailed physisorption studies confirmed 

the orderly tuning of mesopore space from restricted mesopores to well-connected open 

mesoporous system. The mesopore size is controlled form 11nm to 15nm with difference of 1 

nm by changing hydrothermal temperature 80℃ to 95℃ by gape of 3℃. The further change of 

mesopore size from 15nm to 27nm is controlled by using hydrothermal temperature range of 

95℃ to 110℃ with change of 5℃. The resulting monoliths with known mesopore space were 

functionalized with thiourea catalyst and heterogeneous flow catalysis performed on a very 

classic reaction used for protection of alcohols and phenols with 3,4-dihydro-2H-pyran. By using 

immobilized thiourea catalyst on silica monoliths, very fine yields were achieved in number of 

reactions by varying different alcohols protection by 3,4-dihydro-2H-pyran.  

 

Figure 1: Flow catalysis setup for protection of alcohol with 3,4-dihydro-2H-pyran by using 
thiourea catalyst immobilized on silica monolith. 
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When considering a liquid system, the bulk phase is often assumed to behave completely 

homogeneously, i.e., all molecules of the bulk behave identically and contribute equally to the 

chemical and physical properties of the system. However, there is a plethora of indications in 

the literature that clusters of finite and distinct size play a significant role in liquid systems or 

even dominate them. Aiming to understand the physical and chemical properties of ionic liquids 

(ILs), it is of utmost importance to analyze their structures on a molecular level. The formation 

of clusters is known to occur in ILs and to influence structural and dynamical quantities, such as 

radial pair distributions, transport properties, and vibrational spectra. 

To the present date, different tools to analyze clustering are already available, most of which are 

developed for a certain target system or application, e.g. interfaces, surfaces, proteins etc. 

Hence, these tools often lack a general applicability to arbitrary systems. In accordance, we 

found an ongoing need for tools to investigate and quantify the existence of clusters in various 

chemical systems in order to describe the liquid phase accurately. To address this issue, we 

developed a novel cluster analysis[1] and implemented it into the open source software TRAVIS. 

[2,3] The underlying algorithm is exclusively based on atom distances and does not require a user-

directed (and biased) geometric cutoff criteria. TRAVIS is a program package to analyze 

molecular dynamics and Monte-Carlo simulations, and well-known in the IL community. In this 

contribution, we will briefly present our recently published cluster analysis and focus on its 

application to water, IL and IL/water systems which reveals interesting changes of the clustering 

behaviour of different IL species in the presence of water. 
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The increasing demand for storing electrical power in high-energy-density electrochemical 

devices enforces the research activities to focus on lithium-ion batteries (LIBs). Among the other 

traditional cathode materials, layered lithium-rich metal oxides (LLMOs) have a high theoretical 

specific capacity (320-350 mAh/g) which can be a solution for future demands. [1] Recently, 

different binders have been investigated instead of commercial insulating polymer PVDF. [2] 

Intrinsically conducting polymers (ICPs) have drawn considerable attention due to their diverse 

structures, flexibility, electroactivity, and adjustable conductivity. Among the various ICPs, 

polypyrrole (PPy) is especially promising in commercial applications because of its simple 

preparation, good environmental stability, and conductivity compared to others. [3] 

In this study, we have successfully synthesized a series of Polypyrrole-Polybis (4-oxybenzene 

sulphonic acid) phosphazene binders for LLMOs, using chemical oxidation polymerization. It 

was expected to improve the stability of the electrodes, providing better electrochemical 

performance, and thereby suppressing capacity and voltage decrease during cycling. The 

structural properties of new composites were investigated by standard spectroscopic techniques 

and then used as cathode binders in 2032 coin-cells to investigate the electrochemical and 

charge-discharge characteristics comparatively with PVDF. 
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In-vivo near-infrared (NIR) bioimaging emerges as a very promising technique for investigating 

biological mechanisms in cells and living animals. Exploring the NIR spectral window, especially 

the area above 1000 nm (NIR-II), increases the imaging performance significantly by 

suppressing unwanted side effects such as autofluorescence, scattering and absorption during 

the fluorescence process. [1] 

The combination of the respective fluorophores with water soluble dendrimers opens new 

possibilities to transfect the fluorophores into the biological tissues. The high variability of the 

dendrimer build-up allows specific functionalization to increase the affinity to the target. Grafting 

hydrophilic groups onto the outer dendrimer generation is an effective way to make the 

hydrophobic fluorophore moieties applicable for in-vivo studies. [2] 

In this presented research we synthesised symmetric quadrupolar fluorophores based on 

benzothiadiazole- and benzotriazole centres. The created molecules were characterised with 

NMR spectroscopy as well as fluorescence and absorption measurements in organic solvents. 

In addition to that, coupling reactions with the dendrimer core unit 

hexachlorocyclotriphosphazene and its derivative AB5 were performed with the latter method 

showing the most promising results for the generation of dumb-bell shaped dendrimers in this 

case. 
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Nitro compounds are cheap and easy to synthesize substrates that are valued for their 

interesting properties. The nitro group has one of the strongest effects on the electronic 

properties of molecules, heavily impacting colour, acidity and nucleophilicity. Their high reactivity 

has been used in countless reactions but historically, nitro compounds have found little use in 

radical chemistry, due to their tendency to lead to chain termination. In polymerization, nitro 

arenes are used for this reason as polymerization inhibitors but the multitude of possible reaction 

pathways is hindering the practical use of nitro compounds in radical chemistry. 

In the last few years, the interest has spiked, with multiple reports of nitro compounds being 

used in radical chemistry. One of our recent publications highlights the use of nitro arenes as 

oxygen donor in radical Mukaiyama hydration of alkenes.[1] The high reactivity of nitro 

compounds complicates the control of these radical reactions, but also allows for a variety of 

possible pathways. In this poster we want to highlight the background of radical nitro compound 

chemistry and recent advances, including our own. 
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Figure 1: Universal generation of evolutionary molecular fingerprints. 

In the past years, molecular machine learning has found widespread applications across most 

chemical sciences spanning fields from drug discovery over materials design to synthesis 

planning. All of these research questions require the translation of molecular structures into 

chemically meaningful and computer-readable representations. However, the high diversity in 

applications and machine learning models has yielded a patchwork of engineered and tuned 

representations that inhibits generalization and comparability. Herein, we present a general 

evolutionary algorithm for the generation of problem-specific Multi-Pattern Fingerprints (MPFs). 

The population-based optimization method is driven by a fitness-oriented performance 

evaluation of structural fingerprints generated at runtime. A fingerprint’s fitness is quantified by 

the predictive accuracy of a gradient boosting model using the fingerprint as input. Fingerprint 

features are encoded as SMARTS strings to facilitate the variation-driven search of the 

underlying solution space by feature recombination and mutation. We showcase the applicability 

of the evolutionary representations in a variety of use cases covering problems from the fields 

of physical modeling, physiological activity, and reaction prediction. Especially in the latter area, 

models utilizing the evolutionary fingerprints as input surpass the predictive power of the state-

of-the-art methods based on quantum chemical descriptors and learned representations. Since 

the substructure-based design of the evolutionary fingerprints allows a direct interpretation of 

key features, our representation enables the identification of the most relevant structural motives 

and provides an entry point for explainable learning models and guided molecular design. 
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Mumbaistatin (1), a polyketide natural product isolated from Streptomyces sp. DSM 11641, is 

the strongest natural inhibitor of glucose-6-phosphate translocase 1 (G6P-T1) known so far. [1] 

This enzyme plays a crucial role in hepatic glucose release as well as in angiogenic processes 

associated with brain tumour development. Its inhibition offers new perspectives in the treatment 

of type-2 diabetes mellitus and in chemotherapy. [2]  

Despite its enormous pharmacological relevance, no total synthesis of Mumbaistatin has been 

concluded 20 years after its discovery. This is mainly due to the structural complexity of the 

unique tetra-substituted benzophenone core motif. In this project, a new synthetic strategy 

avoiding impracticable late-stage oxidation is envisaged (scheme 1). 

 

Scheme 1: Retrosynthetic analysis of Mumbaistatin (1). 

Key step is the construction of the fully functionalized carbon skeleton via carbonylative Suzuki 

coupling of anthraquinone triflate 2 with aryl boronate 3. Triflate 2 can be prepared from known 

2-bromo-8-methoxy-1,4-naphthoquinone via regioselective Diels-Alder reaction and is 

employed with various model substrates of 3 to probe the generality of this approach. Besides 

verification and completion of the structural elucidation, further biological tests and SAR studies 

are planned in case of a successful synthesis. 
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Oxygen is a molecule which, due to its presence in the atmosphere, influences many chemical 

systems and therefore is very important in many fields. The oxidizing nature leads to degradation 

of substances even at low concentrations. Luminescence intensity changes induced by oxygen 

are a simple way to monitor its concentration and furthermore give the ability to recognize the 

presence of oxygen just by the eye.[1-3] 

The objective of this work is to achieve fast and reversible luminescent oxygen sensing using 

metal-organic frameworks (MOFs). Due to their high porosity MOFs provide a large surface area 

for interaction with molecules. Furthermore, it allows to load luminophores into the pores and 

reach luminescence with MOFs that do not possess intrinsic luminescence. The MOFs used in 

this work are very stable and already well known in literature. 

The change in luminescence intensity (Figure 1) occurs very fast (within 2 s) and is visible by 

the eye. In pure oxygen atmosphere (1 bar) the intensity is quenched by 96% compared to 

vacuum. An oxygen pressure of 0.25 bar leads to a quenching of 88% allowing to make a 

qualitative statement about the oxygen concentration without need for an external sensor, which 

makes it suitable for use in application without need for precise quantification. But it is still 

possible to do so since the quenching process follows Stern-Volmer kinetics. Combined with the 

reversibility it owes the potential for use as a real-time sensor. 

 

Figure 1: Luminescence intensity under vacuum (left) is higher than under oxygen atmosphere 
(right). Images were recorded within a time frame of 2 s. 
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The ever-growing demand for high performance battery materials of electromobility and 

smartphones gives rise to research and development of new battery materials and systems. 

Main focus of research is the substitution of the currently mostly used liquid electrolytes by solid 

ones, due to their potential application with metal anodes and the resulting higher energy density, 

as well as better safety. To overcome the problem of bad interfacial contact between solid 

electrolytes and electrodes, the application of metal-organic frameworks (MOFs) was 

investigated during the last years. [1] 

MOFs are highly porous materials consisting of organic linkers which connect metal nodes. 

Typical linkers are bi- or trifunctional aromatic molecules bound to the metal nodes via oxygen or 

nitrogen atoms. The metal nodes are either purely metallic or metal-oxide clusters. Incorporated 

in these frameworks are accessible micro- or mesopores. With varying of the linkers and the metal 

centers MOFs can be tuned towards various application like ionic conductivity. 

Loading of these scaffolds with liquid electrolytes could result in the combination of higher stability 

of the solid electrolytes and the high ionic conductivity of liquid electrolytes. Be- sides the 

omnipresent usage of lithium batteries also other metals come into focus. [2] Magnesium anodes 

for example have higher volumetric energy densities and magnesium is more than 300 times more 

abundant than lithium on earth. Low ionic conductivity of Mg2+ still hinder its application in 

batteries. 

Herein we want to present a MOF based Mg2+-ion conductor with conductivities higher than 1∙10-

5 S∙cm-1. With an easy scalable MOF synthesis, a highly crystalline Mg-MOF was synthesized 

and could be utilized via impregnation with MgX2 (X=Cl-, Br-, BF4
-
) for ionic conductivity. Over 

a wide temperature range of 233-333 K the electrolyte shows Arrhenius behaviour with activation 

energy as low as 0.2 eV. Additionally the influence of the different halides and pseudohalides 

on activation energy and stability was investigated. 
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Nitrenes are highly reactive, electron-deficient intermediates that only have a very short lifetime 

under normal conditions. Therefore, the precursor, 2-azidofluorene, was isolated in an inert 

argon matrix at cryogenic temperatures, and irradiation with UV light afforded the corresponding 

nitrene in its triplet ground state. Subsequent irradiation with a 450 nm LED converted the triplet 

nitrene to a mixture of secondary photoproducts (benzazirine/ketenimine). Since these species 

are, in contrast to previous measurements in solution, [1,2] stable under the conditions applied, 

their further (photo-)chemistry could be studied. Thus, it could be observed that the 

photoproducts can be switched back to the triplet nitrene by irradiation with 405 nm light. 

Furthermore, heavy-atom tunneling of one benzazirine isomer to the corresponding ketenimine 

could be observed and the tunneling rate was determined. In the case of the other isomer, it was 

concluded that the tunneling process happened on a timescale that was too fast to be observed. 

This striking difference in tunneling rates despite the strong similarity of both isomers is 

explained by quantum chemical calculations showing an interesting substituent effect. 

 

Figure 1. Summary of the (photo-)chemistry of 2-Azidofluorene and its photoproducts in an 
Argon matrix at 3 K. 
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Pyrrolizidine alkaloids (PAs) are secondary metabolites produced by various plants to protect 

them from predators. The intake of these plants can lead to various forms of poisoning in 

animals. New greening measures and the increase in dry periods raise the risk of PA-containing 

plants entering animal feed as by-products, thus increasing the risk of poisoning for livestock, 

especially bovines and horses. According to new toxicological risk assessments by the 

European Food Safety Agency, PAs are now classified as unwanted and potentially harmful in 

food and feed.[1,2] 

Currently, there is no simple and rapid detection method for PA exposure in living animals, thus 

we aim to synthetize a PA biomarker to enable the development to an ELISA test system. We 

want to synthesize a hapten that would be used to generate an antibody that is able to recognize 

all toxic PA metabolites.[3] 

 

Figure 1: PA specific haptening with the proposed synthesis steps. Blue: DHP, pink: lysine; red: 
polyethyleneglycol (PEG) linker; green: biotenyl. 

Our hapten synthesis began with the assembly of a new linker (Figure 1), starting from 

triethylene glycol. The linker was coupled to biotin and lysine in two successive peptide 

couplings. The next step will be the binding to the dehydro pyrrolizidine (DHP) hydroxydanaidal, 

which is challenging, because the products are expected to be rather labile as a consequence 

of the benzylic positioning of both hydroxy groups.  
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Even though C-H activation reactions have the potential to significantly increase the efficiency 

of organic synthesis, in practice the requirement for complex directing groups (DGs) can 

outweigh the benefits. Hence, C-H activation procedures that make use of straightforward 

substrates devoid of DGs or DGs that naturally exist in the substrate and product structures are 

investigated. Our research focuses on the rational design of new ligands, catalysts, and reaction 

conditions to meet these objectives. 

We were able to establish a method, which enables the 𝛽-C(sp3)–H arylation of 𝛼-

branched and 𝛼-quaternary acids, as well as of the particularly challenging propionic acid. In 

addition, a large scope of aryl iodide substrates was shown to react following the desired 

pathway. [1] Recent publications of our group show, that the direct 𝛽-C(sp3)–H Acetoxylation of 

𝛼-quaternary acids as well as their Acyloxylation are viable methodologies. [2] Subsequently, the 

more distal and therefore challenging 𝛾-position was probed, and a ligand-enabled 𝛾-C(sp3)-H 

olefination of free carboxylic acids was developed. Afterwards the product can undergo an 

intramolecular Michael addition affording the desirable 𝛿-lactone motif. [3] 

In conclusion, the above mentioned reactions have the potential to enable the effective synthesis 

of natural products and bioactive molecules via Pd(OAc)2 catalyzed reactions starting from free 

carboxylic acids. 

 

Figure 1: a) Arylation acids using an aryl iodide [1] b) Acetoxylation of Aliphatic 
Carboxylic Acids. [2] c) Ligand-enabled γ-C(sp3)-H olefination of free carboxylic acids via 
olefins with electron withdrawing groups (EWG) [3] 
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The climate and energy crises require new approaches to crucial but highly energy-intensive 

industrial processes, such ammonia synthesis via the Haber-Bosch-Process (HBP). 

Electrocatalytic nitrogen fixation potentially offers an alternative that avoids the huge carbon 

footprint of hydrogen production by steam reforming of hydrocarbons. 

The chemical inertness of N2 requires efficient catalysts for the nitrogen reduction reaction 

(NRR). Metal dichalcogenides, such as MoS2, show promising electro-NRR activity and 

selectivity versus the competing hydrogen evolution reaction (HER). [1,2] Catalyst preparation 

requires the control of material stoichiometry and surface defects, which are crucial for the 

catalytic performance. [3,4] Atomic layer deposition (ALD) is an attractive route towards ultrathin 

films with high catalyst surface area. However, the properties of ALD-grown MoS2 as NRR 

catalyst have not been systematically examined. 

We here report the use of ALD-grown MoS2 on glassy carbon electrodes (GC) for electrolysis of 

N2 in aqueous solution at ambient conditions. Catalyst characterization, as well as catalytic 

activity and faradaic efficiency will be discussed. 
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4,4-Difluoro-4-bora-3a,4a-diaza-s-indacene (BODIPY) dyes experience an increasing demand 

due to their excellent photo- and thermo-, as well as their chemical stability. Therefore, they are 

utilized in a number of future-oriented applications such as organic lasers, OLEDs, fluorescent 

sensors, photosensitizers, solar cells etc.[1] 

Conventional BODIPY syntheses show low overall yields. Therefore, an one-pot reaction to 

BODIPY dyes was developed involving literature known hydroformylation[2] or formylation[3] 

reaction conditions and subsequent substitution reaction with pyrrole nucleophiles under 

organo-catalytic conditions to obtain dipyrromethanes which are then straight-forward 

transformed to BODIPYs. 

 

Figure 1: One pot synthesis scheme of BODIPY dyes from available precursors. 
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• Broad range of derivatives possible 

• Precursors commercially available 

or easy synthetic access 

• High tolerance regarding various 

functional groups 

• Overall yields of up to 75 % 
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Photosynthesis is a bio-reaction in which light energy is converted into chemical energy. 

Plants have the ability to react to changing light conditions in order to use the available energy 

sensibly on the one hand and to protect the plant when there is too much energy on the other. 

Under saturating light conditions a process called non-photochemical quenching is triggered. 

The exact mechanism has not yet been fully elucidated, but it is assumed that chlorophylls and 

carotenoids play an important role. Certain excited states of carotenoids are optically one-photon 

forbidden. However, it is possible to determine the extent of Car S1  →  Chl energy transfer by 

looking at different parts in two-photon excitation spectra.[1,2]  

 

Figure 1: Schematic representation of carotenoid and chlorophyll contributions to two-photon 
spectra of lightharvesting complexes (a) shape and amplitude of carotenoid (red) and 
chlorophyll two-photon absorption spectra (green) (b) Schematic representation of carotenoid 
two-photon excitation contributions (red) to that of light-harvesting pigment–protein 
complexes (blue). Adapted from D. Gacek et al., Phys. Chem. Chem. Phys. 2021, 23, 8731 – 
8738. 
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Dithiophosphonic acids (DTFOA), one of the members of the Organo-dithiophosphorus 

Compounds, have been preferred more in studies because they are easier to synthesize and 

have higher yields than other organo-dithiophosphorus compounds [1,2]. 

In this study; new Ni(II) complexes, [Ni(Lx,y)2] were obtained by the reaction of NiCl2.6H2O and 

corresponding dithiophosphonate salts, [NH4Lx,y]. These complexes were elucidated by 

spectroscopic methods. They were also studied by single crystal X-ray diffraction analysis, 

theoretical and molecular docking studies as well as in vitro anticancer activities. 

 

Scheme 1. The synthesis reaction of [Ni(Lx,y)2] complexes  
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Phthalocyanine is a porphyrin analog and includes a two-dimensional aromatic structure. Due 

to the high electron transfers, these macromolecules exhibit excellent electronic and optical 

properties. The potential of their utility in a wide range of scientific fields has been extensively 

studied in the literature. Aggregation originates from strong intermolecular interactions between 

phthalocyanine rings and weakens their solubility in aqueous and organic media. However, 

architectural flexibility of the phthalocyanine rings makes possible the substitution of long and 

bulky groups on the ring periphery (α and β positions) as well as the insertion of metal ions into 

the ring centre. Besides, these modifications change their chemical, electrical, and optical 

features [1-3]. This study presents the synthesis of 3,4,5,6-tetrakis((2,3-dihydrothieno[3,4-

b][1,4]dioxin-2-yl)methoxy)phthalonitrile and its hexadeca-substituted metal phthalocyanines. 

The resultant compounds were characterized by applying diverse spectroscopic approaches.   
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In order to give students at the University of Münster insights beyond their academic life, the 

JCF Münster offers various information events. An example of this is the "Career Paths of 

Chemists from Münster” event, which is now taking place for the fifth time, or the "Industrial 

Internship in Chemistry Studies" event. 

At “Career Paths of Chemists from Münster”, alumni of the University of Münster reported on 

their professional careers. In brief presentations, they told the students and PhD candidates 

about their employers and starting the career after their studies or PhD. With alumni working in 

management consulting, the chemical industry and the development of certification systems, 

this year's participants were presented with a wide range of possible career paths. Those who 

were interested were also able to get concrete advice for applications and new inspiration for 

their own career paths. 

For "Industrial internship in chemistry studies", students and PhD candidates reported on the 

benefits of combining chemistry studies with an industrial internship and their respective 

experiences. This was met with a great deal of interest, especially since contact with industry 

during the studies is otherwise scarce. After presentations on the possible fields of work during 

internships in various branches of industry, students asked questions about, for instance, 

applications or suitable timing within the studies.  

The events are popular. In addition to the presentations, young students seem to appreciate the 

opportunity to benefit from the experiences of older students and PhD candidates in personal 

discussions after the official parts of the events. 
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Dithiolene complexes are known for redox variability and high absorptivity in the visible range, 

which can be attributed to the non-innocence character of their electronic structures. Respective 

complexes with the 1H-1,2,3-triazol-dithiolate ligand are versatile building blocks for the 

formation of coordination polymers, because all three N atoms are potential donors for bridging 

metals. Extended electronic structures could lead to interesting properties like directional 

electrical conductivity. 

 

 

 

 

 

Generally, 1H-1,2,3-triazole-4,5-dithiolenes are obtained by copper catalysed click reaction of 

sulfide substituted alkynes and organic azides.[1,2] Different preparative approaches will be 

presented with a variety of protecting groups at the dithiolene moiety as well as at the triazole N 

atom. Orthogonal protecting groups are utilised for selective removal will be presented. With this 

new ligand system, coordination compounds with different metals at the triazole N donor (Fe, 

Co, Ni and Cu) or dithiolene moiety (Ti, Co, Ni, Pd and Pt) were synthesized. In addition 

supramolecular complexes with up to five metal centers will be presented and their analytical 

and electronic properties as well as chemical behavior will be discussed.[1,2]     
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Vibrational spectroscopy is one of the most powerful tools to study interactions of a molecular 

system, as the vibrational frequencies are affected by intra- and intermolecular interactions. The 

calculation of vibrational spectra is therefore an ongoing subject of computational chemistry. In 

this contribution, we will highlight our developments with respect to the calculation of infrared 

(IR) and vibrational circular dichroism (VCD) spectra from ab initio molecular dynamics (AIMD) 

simulations and point out critical aspects regarding the system size and sampling issues. 

On the basis of molecular dynamics simulations, IR and VCD spectra can be obtained by auto- 

and crosscorrelation functions of the molecular electric and magnetic dipole moments. In AIMD 

simulations, the electric dipole moments can be obtained from our radical Voronoi tessellation 

[1] and the magnetic dipole moments from the Thomas–Kirchner approach. [2] Both provide 

excellent agreement between theoretical and experimental IR and VCD spectra. [1,2,3] The 

disadvantage of AIMD simulations is, however, that they are computationally rather expensive. 

Therefore it would be beneficial to keep the system size as small as possible, but also as large 

as necessary in order to obtain reliable vibrational spectra. Two critical aspects of a small system 

size are the possible neglection of non-local effects and an insufficient sampling of the 

conformational space. We therefore show that the electric dipole moment is a local property 

which allows for the use of small system sizes in order to obtain converged IR spectra. Yet, a 

small system size can reduce the sampling of the conformational landscape. [3] This can cause 

severe convergence issues for computed VCD spectra, as they are very sensitive to the 

conformational distribution. [3] We present possible problems of such an insufficient sampling. 

As conclusion, we provide guidelines for the robust calculation of IR and VCD spectra from AIMD 

simulations. 
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Electrosynthetic reactions have regained attention in the last decade as they facilitate 

conversions, such as Birch reduction,[1] at room temperature with high selectivity and improved 

safety. An electrosynthetic reaction is a combination of electron transfer steps near the electrode 

surface, chemical steps outside the electrode surface. Therefore, mass transfer (diffusion) and 

surface phenomena (such as adsorption) play a (perhaps underestimated) role in the selectivity, 

kinetics, and yield of the reaction. Further optimization of such reactions could pave the way for 

industrial scale-up.  

As we are still limited by the non-standard specification of reaction conditions[2] and an 

incomplete understanding of the reaction mechanism at the electrode-electrolyte interface a 

further investigation could improve the performance. So far, cyclic voltammetry (CV) has been 

the tool of choice to determine the influence of these processes on the resulting reaction. 

However, the use of CV can be problematic if the interface at the electrode changes significantly, 

e.g., due to passivation over time. As an alternative, we are therefore exploring the use of 

electrochemical impedance spectroscopy (EIS). Here, the measurements are performed in a 

steady state. Different processes can be determined and distinguished simultaneously in one 

measurement, from the slowest such as mass transport to the fastest such as bulk ion 

conduction. To establish the EIS method, we study different model systems, i.e., reactions with 

simple EC and CE reaction mechanisms to compare the values obtained with EIS with those 

previously determined by CV. Results from this work serve as a basis for better understanding 

and future optimization of more complex reactions, such as electrochemical Birch reduction.  

 

Figure 1: (left) Exemplary cyclic voltammograms for a simple redox reaction as a function of 
scan rate. (right) Schematic depiction of the impedance spectra in a Nyquist plot one would 
obtain at different applied potentials within the same window used for the CV. Note that the 
color of the impedance spectra correspond to specific potentials marked in the CV shown left.  
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Microgels (MG) are polymeric networks in the size range of micrometers boasting properties of 

both colloids and polymers. [1] In addition, MG can be surface active and are, thus, a valuable 

stabilizing agent e.g. in stabilizing foams. [2] Depending on their composition MG can respond to 

external stimuli such as temperature or pH. [1] An example of a thermo-responsive polymer is 

Poly(N-isopropylacrylamide) (PNIPAM). [3] PNIPAM MG can be synthesized by surfactant-free 

precipitation polymerization comprising NIPAM monomers, the crosslinker N,N’-

methylenbisacrylamide (BIS) and a radical initiator. [4] Depending on the radical initiator, either 

negatively or positively charged MG are generated. The subject of this work is the evaluation of 

the MG charge on the thermo-responsive swelling behavior and elastic properties using 

Dynamic Light Scattering and Atomic Force Microscopy. In addition, the type of MG purification 

and its effect on the resulting MG properties is investigated. It was shown, that the presence of 

undesired low-molecular weight products strongly impacts the MG interfacial adsorption 

behavior what we wish to understand. In this regard, sufficient removal was only achieved if, 

apart from the standard purification via dialysis, subsequent centrifugation steps were carried 

out. The MG bulk properties (hydrodynamic radius, Zeta-potential) remained unchanged before 

and after centrifugation. 
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Connecting to the achievements in Group 4 pentafulvene chemistry, [1] in this poster 

presentation, recent advances and findings in transferring these to group 5 elements (V, Nb, Ta) 

are presented.  [2,3] Synthetic procedures via ligand exchange and reductive complexation are 

discussed. The polarisation inversion (umpolung) of the exocyclic carbon atom of the 

pentafulvene gives revese reaction patterns, compared to ‘free’ pentafulvenes. Due to the 

constrained geometry of the π-η5:σ-η1 coordination mode of the pentafulvene, the reactivity of 

the σ-M–C bond is enhanced, shown by insertion reactions and element–H bond activation 

reactions (Figure 1).  

 

Figure 4: Synthetic procedures, umpolung due to complexation, and reaction patterns of early 
transition metal pentafulvene complexes. 
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Nanoparticles represent a powerful class of materials for drug delivery. Such nanoparticles offer 

several potential advantages that could overcome current limitations of free therapeutics. For 

example, tyrosine kinase inhibitors (TKIs) represent the new paradigm for the treatment of 

various types of cancer, including hepatocellular carcinoma (HCC). However, when TKIs are 

applied systemically this often leads to side effects, such as gastrointestinal and cardiovascular 

dysfunctions. Currently, there are only few concepts available to improve the selectivity of TKIs 

and almost no strategies present to render TKIs applicable as pro-drugs. 

Here, we present an approach to transform an amide-moiety of the TKI Lenvatinib into a 

polymerizable pro-moiety (see Fig. a). The resulting prodrug molecule can then be incorporated 

into polyimidazole-based particles by dispersion polymerization (see Fig. a). [1] We optimize the 

polymerization conditions to tune the drug loading and particle sizes. Upon exposure to reactive 

oxygen species (ROS), the particle responds with degradation and drug release (see Fig. b). [2] 

Next to passive targeting of the tumor tissue based on particle size, the elevated ROS levels 

within the tumor environment serve as release trigger (see Fig. c). Successful release is 

investigated in ROS inducible macrophages followed by analysis of the degradation products 

and the released drug with LC-MS.  

 

Figure 1: Imidazole-based prodrug of the TKI Lenvatinib a) incorporation during dispersion 
polymerization into polyimidazole prodrug-particles b) imidazole cleavage takes place in 
oxidative environment and the active drug is released c) passive targeting into tumor tissue with 
oxidative drug release. 
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Ten luminescent homoleptic lanthanide containing 1D-coordination polymers of the formula 

1
∞[Ln(2-PyPz)3] were obtained by reactions of the lanthanide (Ln) with the ligand 3-(2-

pyridyl)pyrazole. Organic melt based and/or solvothermal synthesis results in a redox reaction. 

The investigated compounds exhibit fair thermal stability up to 400 °C. The Ce3+ compound 

exhibits a bright and red 5d-based broad band emission with a maximum at around 640 nm 

under UV excitation (Fig. 1) marking an example of a strong reduction of the exited 5d states of 

Ce3+. 

Most reported Ce3+ complexes are non-emissive due to luminescence quenching by linkers and 

solvent molecules. [1] The emissive Ce3+ examples in the literature are mainly near UV and blue 

emitters beside some doped materials exhibiting green/yellow or even the unusual yellow 

emission. [2] Recently, the red emission in solid state LEDs was within the scope of Ce/Pr 

systems. [3] We now present an undoped Ce3+ red phosphor, which indicates the value of 

investigating new N-donor based ligands and coordination compounds to achieve a high variety 

of photolumwinescence of the lanthanides. 

 

Figure 1: Absorption, normalized emission spectra of 1[Ce(2-PyPz)3] at room temperature.  
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The stereoselective semihydrogenation of alkynes is an important method for olefin synthesis 

and is frequently used for the industrial production of fine and bulk chemicals. Classic catalysts 

that are used for this transformation rely on precious transition metals such as palladium. We 

herein report the finding that a sterically encumbered imidazolone acts as a co-catalyst to 

convert simple BH3 into a potent catalyst for the semihydrogenation of alkynes.[1] The efficiency 

of this catalyst system was demonstrated by the Z-selective semihydrogenation of 15 different 

alkynes with 10 mol% catalyst loading. The mechanism of the catalytic reaction was investigated 

by kinetic measurements, the characterization of intermediates, and accurate dispersion 

corrected double-hybrid DFT computations. 

 

Figure 1: The semihydrogenation of alkynes catalysed by Imidazolone and BH3. 
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Ionic Liquids (IL’s) are widely known for their unique properties such as a low vapor pressure 

and electronic conductivity. Therefore, the IL’s can be greatly used as sustainable electrolytes 

in batteries or as green solvents in synthesis. [1] However, to find the perfect IL suited for the 

application in industrial processes, it is necessary to fully understand the dynamics in these IL’s, 

in particular if hydrogen bonding is involved. The Fast-Field-Cycling-NMR (FFC-NMR) provides 

access to the translational and rotational dynamics simultaneously by measuring the frequency-

dependent relaxation rates at different temperatures. [2] The effective self-diffusion coefficients 

and the rotational correlation times can then be extracted from these relaxation rates. In this 

work 1H- and 19F-NMR experiments were carried out for the IL triethylphosphonium bis-

(trifluorosulfonyl)imide ([P222H][NTf2]). Since the proton nuclei are merely located on the cation 

and the fluoro nuclei on the anion the physicochemical properties can be investigated separately 

for the anion and cation. At last the obtained data is compared to pulsed-field-gradient-NMR 

(PFG-NMR) experiments (see Fig. 1). 

 

Figure 1: Translational diffusion coefficients of the cation [P222H] (black) and the anion [NTf2] 
(blue) in the ionic liquid [P222H][NTf2]. 
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Dyes are widely used in textile, food, cosmetics, plastic, printing and other industries. The 

uncontrolled discharge of these dyes into water causes industrial wastewater contains high 

concentrations of colored toxic compounds, and even very low concentrations of dyes in the 

environment can be harmful. Various methods such as chemical oxidation, membrane 

separation, coagulation, biodegradation and photo-catalytic degradation are used to remove 

dyes from wastewater but adsorption is the most effective treatment procedure. The usage of 

coordination polymers, a class of adsorbents developed recently [1,2], is becoming more 

popular. Inorganic cyclotriphosphazenes are heterocyclic skeletons often employed as 

precursors in the preparation of multisite coordination ligands [3] due to the efficiency of 

nucleophilic interactions of their reactive six P—Cl bonds with the side groups. 

This work aimed to develop a novel kind of cyclotriphosphazene-based coordination polymer for 

use as a dye-removal adsorbent Initially, a cyclotriphosphazene ligand containing 2-

ethylimidazole was prepared (L). From L, a 3D Ag(I) coordination polymer (1) then was formed. 

UV spectroscopy was used to study the dye adsorption characteristics of compound 1. 

Consequently, it was found that it exhibited no dye adsorption characteristics towards cationic 

methylene blue (MB), but rather shown outstanding adsorption abilities towards anionic methyl 

orange (MO) and tartrazine (E102). 

 

Figure 5: E102 adsorption by 1 
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Human telomeric DNA consists of tandem repeats of the G-rich (GGGTTA)n sequences that are 

capable of building stable four-stranded structures called G-quadruplexes (G4s). [1] G-

quadruplexes are made when four hydrogen-bonded guanine residues form G-tetrads and at 

least two of these tetrads are stacked on top of each other. G4s are stabilized by several cations, 

particularly by sodium and potassium ions, and/or by small organic ligands. Since the first reports 

on G-quadruplex ligand activity, the number of ligands with potential anticancer properties has 

increased significantly. [2,3] 

One of the most important methods of studying interactions of DNA with ligands is fluorescence 

spectroscopy. The wide use of fluorescence is caused by the possibility of studying the 

interactions of fluorescent ligands (direct methods) and ligands that do not possess such 

properties (indirect methods). One of the indirect methods is the fluorescent intercalator 

displacement assay (G4-FID). It is based on the displacement of non-covalently bound indicator 

(e.g. thiazole orange, TO) from the DNA matrix by tested ligand. [4] 

The studies were conducted with ligands containing in their structure configurationally stable 2-

azabicyclo[2.2.1]heptane and additional structural elements of interacting with biomolecules, 

e.g., by forming hydrogen bonds. Preliminary studies have shown higher affinity of TO to the 

studied hybrid structure of G-quadruplex in K+ solution and displacement of the indicator by the 

tested ligands was not observed. 
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The tremorgenic mycotoxins janthitrem A–G (B: 1) from Penicillium janthinellum cause tremors 

in mice and exhibit anti-insect activity. [1,2] The total synthesis of these octacyclic indole 

diterpenes would constitute an independent source of material, give access to derivatives, point 

at weaknesses of the synthetic repertoire, and, ideally, provide new solutions.  

Our first approach entailed the synthesis of 5,6-disubstituted indolines, inspired by the plausible 

biosynthesis of the western hemisphere from a 5,6-diprenylated indole species. However, the 

envisioned gold-catalyzed cyclization failed for all substrates. We wondered, whether the Lewis 

acid promoted cyclization of an ortho-dihydropyranyl benzaldehyde by Magnus and coworkers 

[3] could be applied for the first time to indoline-based systems 2. Gratifyingly, the reaction 

proceeded smoothly and provided tetracyclic diene 3 in good yield (48%). 

 

Figure 1: Structures of janthitrem B (1), pyranylindoline 2 and tetracyclic diene 3. 

Already, pyranocyclopentaindole 3 represents the western hemisphere of the natural product 

JBIR-137 [4] and hydroboration/oxidation afforded the western hemisphere of janthitrem B (1). 

Additionally, the western hemisphere of shearinine G was prepared. [5] 

Currently, we are working on the synthesis of the CDEF ring system which contains a 

challenging trans-hydrindane moiety. 
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The JCF (German Young Chemists Network) Oldenburg is currently under the direction of three 

speakers: Konstantin Rücker, Noah Al-Shamery and Jana Maria Grüneberg. Thanks to the 

increasing number of members and also interested parties from other departments, a lot could 

be set up with the help of everyone. [1] In addition to an ongoing series of lectures with the jDPG 

(Young German Physical Society) under the motto "Chemistry meets Physics", the JCF 

members from Oldenburg have also organized their own series of lectures. [2] Started with a 

lecture by the VAA (Association of Employed Academics and Executives in the Chemical 

Industry) in cooperation with the GDCh (Society of German Chemists) on "Your job in the 

chemical industry". After this start, two lectures were given by former chemistry graduates from 

the Carl von Ossietzky University of Oldenburg, who both founded their own companies after 

their studies in Oldenburg. [2] 

 

Figure 1: Konstantin Rücker and Jana Maria Grüneberg at the job forum in 2022.  [2] 

After another lecture by three different chemistry graduates from the Carl von Ossietzky 

University of Oldenburg and their reports on what life has to offer after graduation, the lecture 

series then culminated in a job forum under the motto "Chemical Perspectives in the Northwest" 

(see Fig. 1). [2] Various companies from north-west Germany were represented and gave short 

presentations before the students were able to talk to the company delegates at their exhibition 

stands. The series of lectures and the job forum were a great success, which is why a second 

version of the job forum is already planned for 2023. 

References: 

[1] https://www.gdch.de/service-information/mygdch/mitgliederstatistiken/jcf-regionalforen.html, 
29.08.22, 10:31 Uhr. 

[2] https://jcf.io/oldenburg/rueckblick, 29.08.22, 08:29 Uhr.  



 

213 

Flavonols by photoredox catalyzed C-H-arylation 

Lukas Heemann1, Thomas Lindel1 

1 TU Braunschweig, Institute of Organic Chemistry, Hagenring 30, 38106 Braunschweig, Germany 
 

E-Mail: th.lindel@tu-bs.de, l.heemann@tu-bs.de 

Flavonols (3-hydroxyflavones) belong to an interesting class of natural products not only due to 

their widespread distribution in nature, but also because of their diverse biological activities. [1] 

Two main synthetic routes are used for synthesis: an oxidative cyclisation of chalcones (Algar-

Flynn-Oyamada-reaction) and cyclisation of dibenzoylmethanes (Baker-Venkataraman-

rearrangement) with subsequent oxidation. [2] Since these reactions are limited in their 

applications because of side reactions [3] we have tried to find another method to obtain this 

substance class. 

 

Scheme 3: New developed method for synthesis of flavonols 

A new reaction to synthesize flavonols was developed. C-arylation of 3-hydroxychromones in 2-

position occurs in presence of diazonium salt, visible light, photoredox catalyst and MeCN as 

solvent in yields up to 64%. It is proposed that the reaction proceeds via a radical mechanism, 

that leads to a dicarbonyl compound which forms via keto-enol-tautomerism the flavonol.  
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Quantitative photophysical properties evaluation is crucial for the development of energy-saving 

materials. Photoluminescence quantum yield (PLQY) is determined in numerous application 

areas, such as photovoltaics and (O)LEDs. The trustworthy PLQY determination in the solid 

state is not as straightforward as it might seem. Most standards are fluorophore solutions, while 

applications employ compounds in the solid state. 

Two trivalent lanthanide complexes -[Ln4(OAc)12(ptpy)2] (Ln = Eu or Tb, ptpy = 4′-phenyl-

2,2′:6′,2″-terpyridine) proposed as solid-state photoluminescence standards, both being overall 

stable and have suitable PLQYs of 58(4)% and 46(3)%, respectively. [1] 

For Eu3+ coordination compounds, evaluation of the energy transfer efficiency from the ligand is 

possible (Fig. 1). For the solid-state materials, it is done with a high degree of error, as the 

refractive index of a compound is assumed to be 1.5. The importance of the refractive index 

measurement is shown on the example of several Eu3+ complexes. The determination is done 

with an immersive method, where the materials' refractive index is determined relative to the 

medium. A set of media is presented, allowing the determination of the refractive index from 

1.41 to 1.73 is possible.  

 

References:  
[1] Sedykh, A. E.; Becker, M.; Seuffert, M. T.; Heuler, D.; Maxeiner, M.; Kurth, D. G.; Housecroft, C. 
E.; Constable, E. C.; Müller‐Buschbaum, K. Air‐Stable Solid‐State Photoluminescence Standards for 
Quantitative Measurements Based on 4′‐Phenyl‐2,2′: 6′,2′′‐Terpyridine Complexes with Trivalent 

Lanthanides. ChemPhotoChem 2022. https://doi.org/10.1002/cptc.202200244.  

  

Figure 1: Representation of quantitative photophysical properties required to evaluate a performance 
of the Eu3+ complex: photoluminescence lifetime (t), quantum yield (F), and refractive index (n). 

mailto:alexander.aedykh@anorg.chemie.uni-giessen.de
https://doi.org/10.1002/cptc.202200244
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Awards 

1. Carl-Roth Award 

The Carl Roth Förderpreis is awarded annually by the Gesellschaft Deutscher Chemiker (GDCh) 

to young scientists who have completed their studies (master's degree or diploma) within the 

last five years. The prize recognizes outstanding achievements in the field of chemistry and is 

awarded for resource-saving synthesis routes or innovative chemical applications. The prize is 

worth 5000 euros and the winner receives a 3000 euro voucher from the sponsor. The Carl Roth 

Förderpreis is sponsored by Carl Roth GmbH + Co KG, a leading supplier of laboratory 

equipment and chemicals based in Germany, which has a long history of supporting the 

advancement of chemistry and scientific research. The company's support of the award reflects 

its commitment to nurturing the next generation of chemists. 
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Simon B. H. Karnbrock 

 

Education  

08/21 – today 
Ph.D. Studies in Chemistry, Group of Prof. Dr. Manuel Alcarazo, 

Georg August University Göttingen 

10/18 – 06/21 
Master of Science in Chemistry, Georg August University Göttingen,  

Graduation with Distinction 

10/15 – 09/18 
Bachelor of Science in Chemistry, Georg August University Göttingen, 

Graduation with Distinction 

07/15 Abitur, Copernicus Gymnasium Löningen 

Experience  

05/20 – 08/20 
Research Intern, BASF HetCatLab, hte GmbH, Heidelberg 

Research & Development, Heterogeneous Catalysis 

Awards & Honors  

10/20 – 07/21 

10/17 – 09/19 

Deutschlandstipendium, Federal Ministry of Education & Re-
search, Scholarship awarded to top-class Students 

12/18 

Otto-Wallach-Preis, Faculty of Chemistry, Georg-August-Univer-
sity Göttingen, Award for best Bachelor’s degree in Chemistry of 
the Year 

Scientific 

Contributions 

 

Publications S.B.H. Karnbrock, C. Golz, R.A. Mata, M. Alcarazo. "Ligand-

Enabled Disproportionation of 1,2-Diphenylhydrazine at a PV-

Center", Angew. Chem. Int. Ed. 2022, 61, e202207450; Angew. 

Chem. 2022, 134, e202207450. 

 S. Karreman, S.B.H. Karnbrock, S. Kolle, C. Golz, M. Alcarazo. 

"Synthesis of 6H-Benzo[c]chromene Scaffolds from O-Benzylated 

Phenols through a C–H Sulfenylation/Radical Cyclization 

Sequence" Org. Lett. 2021, 23, 1991-1995. 

 

simon.karnbrock@gmail.com 

  



 

218 

Ligand-Enabled Disproportionation of 1,2-Diphenylhydrazine at a PV-Center 

Simon B. H. Karnbrock1, Christopher Golz1, Ricardo A. Mata2, Manuel Alcarazo1* 

1 Georg-August-Universität Göttingen, Institut für Organische und Biomolekulare Chemie, 
Tammannstr. 2 37077 Göttingen, Germany 

2 Georg-August-Universität Göttingen, Institut für Physikalische Chemie, Tammannstr. 6 37077 
Göttingen, Germany 

 
E-mail: manuel.alcarazo@chemie.uni-goettingen.de 

We herein present the synthesis of a series of geometrically constrained phosphoranes 

supported by the tetradentate bis(amidophenolato) ligand N,N′-bis(3,5-di-tert-butyl-2-phenoxy)-

1,2-phenylenediamide.[1] All structurally characterized phosphoranes show a strongly 

pronounced square pyramidal geometry by ligand imposition. As a consequence, the elusive 

bis(amidophenolato)phosphonium cation shows global Lewis-superacidity based on its 

computed ion affinity values. Electron paramagnetic resonance spectroscopy and cyclic 

voltammetry experiments validate the ability of the surrounding bis(amidophenolate) moiety to 

act as an electron reservoir. The synergistic electrophilic behavior of the phosphorus atom and 

reducing capability of the supporting ligand enable the catalytic disproportionation of 1,2-

diphenylhydrazine to azobenzene and aniline (Scheme 4). Based on mechanistic investigations, 

kinetic studies, trapping experiments and computations, the reaction is suggested to proceed 

via a nitrene radical species as the key intermediate. 

 

Scheme 4: Catalytic disproportionation of 1,2-diphenylhydrazine by P(V)-ligand redox-
cooperativity and key nitrene radical intermediate. 

References: 

[1] Karnbrock, S. B. H.; Golz, C.; Mata, R. A.; Alcarazo, M. Ligand-Enabled Disproportionation of 1,2-
Diphenylhydrazine at a PV-Center. Angew. Chem. Int. Ed. 2022, 61, e20220745. 
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2. Dres.-Volker-und-Elke-Münch Award 

The Dres.-Volker-und-Elke-Münch-Preis is awarded by the foundation of the same name to 

preferably young inventors. The prize money of 7000.00 euros is used to support patent 

applications. Inventions that contribute to climate and environmental protection, sustainability 

and/or energy conservation or involve new compounds, compound classes or new uses of 

known substances are eligible for funding. The foundation is one of 15 foundations of the GDCh. 

 

Maximilian 

Röhrl 

Josef Breu Pier-Lorenzo 

Caruso 

Emily Boswell 
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Maximilian Röhrl 

Date of Birth: 03.11.1994, Email: Maximilian.roehrl@web.de 

Education  

Since 10/2019 Doctorate (Dr. rer. nat.), University of Bayreuth 

Dissertation: “Clay-Based Barrier Films – From Fundamentals to 

Sustainable Packaging” 

Chair of Inorganic Chemistry I, supervised by Prof. Dr. Josef Breu 

2017 – 2019 M.Sc. Complex Condensed Materials and Soft Matter, University of 

Regensburg 

Master thesis: “Formulation of Organic Phases for Three-liquid-phase 

Separation of Valuable Metals” 

2014 – 2017 B.Sc. Chemistry, University of Regensburg 

Bachelor thesis: “Synthesis and Characterization of Novel Lithium Ion 

Conductors” 

2013 – 2014 B.Sc. Renewable Energies and Energy Efficiency, OTH Regensburg 

(changed to chemistry) 

2005 – 2013 Abitur, Privat-Gymnasium Pindl Regensburg 

Professional 

Experience 

 

Since 10/2019 Doctoral Researcher, Procter & Gamble GmbH, Schwalbach am 

Taunus 

Since 10/2019 Research Associate, Chair of Inorganic Chemistry I, University of 

Bayreuth 

02/2019 – 

08/2019 

Abroad Visiting Scientist, Institut de Chimie Séparative de Marcoule, 

Bagnols-sur-Cèze (France) 

Extraodinary 

Achievements 

 

Awards Dres.-Volker-and-Elke-Münch-Prize for Science and Research by 

the German Chemical Society 

EU-Scholarship Erasmus+-programme 

Scientific record Publication list – Maximilian Röhrl (Google Scholar) 

Patents Caruso PL., Boswell E., Breu J., Röhrl, M.: Thermoformable 

Water-Soluble Barrier Film. (filed 01/2022) 

Caruso PL., Boswell E., Breu J., Röhrl, M.: Sustainable Paper Barrier 

Laminate. (filed 01/2022) 

 

  

https://scholar.google.com/citations?hl=de&user=LcqeB_AAAAAJ
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Dr. Pier-Lorenzo Caruso 

Date of Birth: 30.09.1967; Email: caruso.pl@pg.com 

Work 

Experience 

 

2013-2019 Senior Scientist – Transformative Platform Technologies – German In-

novation Center – Films   

2006-2013 Senior Scientist – Pack Dev Capability – German Innovation Center – 

Sustainable Films   

2003-2006 Senior Scientist – Corporate R&D – Italian Research Center – Home 

Care Scrubby Wipes   

2000-2003 Senior Scientist – Corporate R&D – Italian Research Center – Hydrogel 

Supply Development   

1998-2000 Scientist – Fem Care Upstream Technology – Schwalbach Technical 

Center – Hot Melt Adhesives Printing   

1995-1997 Scientist – Fem Care Middle-East and Africa – Schwalbach Technical 

Center – Plant Technical Support   

1994-19959 Scientist – Professional & Regulatory Services – Schwalbach Technical 

Center – Paper Products Europe .  

Education  

1991-1993 PhD Physical Chemistry – Max-Planck Institute for biophysical 

chemistry – Göttingen (Germany) 

1985-1991 Chemical Engineering – Swiss Federal Institute of Technology EPFL – 

Lausanne (Switzerland) 

1972-1985 Baccalaureate Mathematics and Sciences C – French School 

Chateaubriand – Rome (Italy) 
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Sustainable Paper Barrier Laminate 

Maximilian Röhrl1, Josef Breu1, Pier-Lorenzo Caruso2, Emily Boswell2 

1 University of Bayreuth, Inorganic Chemistry I, 95447 Bayreuth, Germany 
2 Procter & Gamble GmbH, Package & Product Film Technology, 65824 Schwalbach am Taunus, 

Germany 

Paper-based packaging is becoming increasingly popular among consumers because it is 

considered more natural, recyclable, and biodegradable. However, the barrier properties of 

uncoated paper are poor and attempts to improve the barrier properties by adding a coating 

often lead to a reduction in the ability of the package to be recyclable in commercial paper 

recycling systems and also reduce its ability to biodegrade in various environments in the case 

of inappropriate disposal. 

Here we present a sustainable paper barrier laminate for flexible packaging applications or 

product delivery systems such as sachets, pouches, or bags. The invention comprises a 

recyclable and biodegradable paper combined with a water-soluble adhesive layer, a water-

dispersible barrier layer and a water-soluble sealing layer offering several advantages compared 

to prior-art paper-based flexible packages (Fig. 1a). The barrier layer encompasses a 

nanocomposite coating composed of inorganic clay nanosheets and a water-soluble polymer. 

Individual clay nanosheets are impermeable to gas molecules generating a brick-wall pattern 

and consequently elongating the diffusion pathway for the permeates based on the tortuous path 

theory (Fig. 1b). The outstanding barrier performance combined with biodegradability, 

recyclability and aqueous and green production techniques making the sustainable paper barrier 

laminate auspicious for real-world flexible packaging applications. 

  

Figure 1: Structure of the sustainable paper barrier laminate a) Scanning electron microscope 
(SEM) image of a cross-section of the paper barrier laminate focusing on the water-based 
adhesive (~1 µm), barrier (~3 µm) and sealing (~6 µm) layers. b) SEM image of a single 
impermeable clay nanosheet with a diameter <20 µm. Sketch of the tortuous path of a water 
vapor molecule dodging impermeable nanosheets. 
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3. FAIR4Chem Award 

According to the GO FAIR initiative, research data should be FAIR. The acronym FAIR stands 

for Findable, Accessible, Interoperable and Reusable. 

Therefore, the NFDI4Chem consortium honors researchers in chemistry who publish their 

research data with the FAIR4Chem Award. The award is given for published chemistry research 

datasets that best meet the FAIR principles and thus make a significant contribution to increasing 

transparency in research and the reuse of scientific knowledge.  

The prize money amounts to five hundred Euros, which can be used freely, and is financed by 

the Fonds der Chemischen Industrie. The winner of the 2023 Award are Prof. Dr. Johanna R. 

Bruckner (Universität Stuttgart) and Prof. Dr. Lena Daumann (LMU München). The presentation 

during the JCF Frühjahrssymposium 2023 includes talks about the winning datasets by the 

awardees. For more information on the FAIR4Chem Award, check out the FAIR4Chem website: 

https://t1p.de/mguta    

 

Prof. Dr. Lena J. Daumann 

 

Lena J. Daumann is currently professor of bioinorganic and coordination chemistry at the 

Ludwig-Maximilians-Universität in Munich. She studied chemistry at the University of Heidelberg 

and subsequently conducted her Ph.D. at the University of Queensland (Australia) from 2010 to 

2013 holding IPRS and UQ Centennial fellowships. In 2013 she was part of the Australian 

Delegation for the 63rd Lindau Nobel Laureate meeting in chemistry. Following postdoctoral 

stays at UC Berkeley (2013–15) and in Heidelberg funded by the Alexander von Humboldt 

Foundation, she started her independent career at the LMU Munich in 2016. Her bioinorganic 

research group works on elucidating the role of lanthanides for bacteria as well as on iron 

enzymes and small biomimetic complexes that play a role in epigenetics and DNA repair. 

Daumann’s teaching and research have been recognized with numerous awards and grants. 

Among them are the Ars Legendi Prize for chemistry and the “Dozentenpreis” of the Funds of 

the Chemical Industry. In 2020 she received the Starting grant “Lanthanophore” of the European 

Research Council to study the uptake of lanthanides by bacteria and in 2022 she held the Earl 

L. Muetterties Memorial Lectureship at UC Berkeley. 

  

https://t1p.de/mguta
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Synthesis of cofactor derivatives of lanthanide-dependent enzymes 

Rachel Janßen, Violeta Vetsova, Lena J. Daumann 
Department of Chemistry, Ludwig-Maximilians-Universität München, Germany 

Email: lena.daumann@lmu.de 

Lanthanides (Ln) are essential ingredients sprinkled in a multitude of applications in our daily 

life, especially important for sustainable and clean energy applications. Also, it has been 

discovered in the last decade, that many bacteria need Ln for their energy metabolism and use 

them in the active sites of quinone-dependent alcohol dehydrogenases (ADH). [1] Specifically, 

Ln activate the redox cofactor pyrroloquinoline quinone (PQQ) in these enzymes. To understand 

the impact of different Ln and the evolutionary advantage of Ln over other Lewis acids in the 

activation of PQQ, we study both the enzymes as well as the coordination chemistry of PQQ. As 

this cofactor forms dimers with lanthanides outside the protein environment, [2] it must be 

modified, and thus we have recently reported a synthesis addressing this problem. For the 

reported synthesis of the synthetic variants of PQQ we followed the FAIR (findable, accessible, 

interoperable, and reusable) guidelines. [3] 

 

Figure 1: Ln-dependent bacteria express enzymes bearing the PQQ-cofactor (red powder) in the 
active site. When lanthanides are added to PQQ outside the protein environment, dimers are 
formed (structure in center).[2] Thus, modification of PQQ is necessary. Two new variants have 
recently been reported.[3] 

References: 

[1] L.J. Daumann, Essential and Ubiquitous: The Emergence of Lanthanide Metallobiochemistry. 
Angew. Chem. Int. Ed. 2019, 58, 12795.  

[2] H. Lumpe, A. Menke, C. Haisch, P. Mayer, A. Kabelitz, 

K. V. Yusenko, A. G. Buzanich, T. Block, R. Pöttgen, F. Emmerling, L. J. Daumann* The Earlier the 
Better: Structural Analysis and Separation of Lanthanides with Pyrroloquinoline Quinone, Chem. Eur. 
J. 2020, 26, 10133.  

[3] R. Janßen, V. A. Vetsova, D. Putz, P. Mayer, L. J. Daumann, Modular Synthesis of New 
Pyrroloquinoline Quinone Derivatives, Synthesis 2022 EFirst doi : 10.1055/s- 0041-1738426, 
https://www.chemotion-repository.net/home/publications/collections/4916.  
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Dr. Johanna R. Bruckner 

Date of birth: 15.11.1985; Email: johanna.bruckner@ipc.uni-stuttgart.de 

University training and 

degree 

 

2005-2010 Chemistry, University of Stuttgart, Germany, Diploma 

Advanced academic 

qualifications 

 

2015 

Doctorate received, University of Stuttgart, Germany. 

Subject: “A first example of a lyotropic smectic C* analog 

phase: design, properties and chirality effects”. Supervisor: 

Prof. Dr. F. Gießelmann 

Postgraduate professional 

career 

 

since 2021 Group leader, Institute of Physical Chemistry, University of 

Stuttgart. 

2018-2021 Postdoctoral Researcher, Institute of Physical Chemistry, 

University of Stuttgart, Germany 

2016-2018 Development Engineer, Robert Bosch GmbH, 

Schwieberdingen, Germany 

2015-2016 Postdoctoral Researcher, Department of Physics and 

Material Science, University of Luxembourg, Luxembourg 

Research interest 
 

My research focus lies on the synthesis of hierarchically structured nanomaterials for which 

I utilize the self-assembly of lyotropic liquid crystals. The characterization and understanding 

of both the liquid crystalline precursors as well as the obtained nanomaterials are therefore 

fundamental. The synthesized materials comprise ordered mesoporous silicates, 

metallosilicates and metal oxides as well as polysaccharide nanoparticles and photonic films. 

 

Awards and scholarships  

2021 
Acceptance into the Margarete von Wrangell Habilitation 

Programm 

2020 Travel grant of the Dr. Leni Schöninger Foundation 

2016 
Glenn H. Brown Prize of the Interntional Liquid Crystal 

Society 

2016 Young Scientist Award of the German Liquid Crystal Society 

2015 Springer Thesis Prize 

2015-2016 
Research scholarship of the Dr. Leni Schöninger 

Foundation 

2011-2014 
Doctoral scholarship of the Landesgraduiertenförderung 

Baden-Württemberg 

2008 BASF Förderpreis 

 

mailto:johanna.bruckner@ipc.uni-stuttgart.de
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Porous materials and sound data management 

Selina Itzigehl1, Charlotte Vogler2, Stefan Naumann2 and Johanna R. Bruckner1,* 

1University of Stuttgart, Institute of Physical Chemistry, Pfaffenwaldring 55, 70569 Stuttgart, Germany 
2University of Stuttgart, Institute of Polymer Chemistry, Pfaffenwaldring 55, 70569 Stuttgart, Germany 

E-mail: johanna.bruckner@ipc.uni-stuttgart.de 

The fundament of every scientific publication is the data acquired during the research process. Sharing 

this data is not only tremendously important to back-up the conclusions drawn in the publication, but 

also to enable further analysis of the data by other researchers. Thereby, additional information can be 

extracted from the data, e.g. when analyzing alternative aspects of the data, performing meta-analyses 

and proving theoretical models or simulations, which increases the value of the original research data. 

Even though the internet provides the possibility to share data easily, certain measures have to be 

taken to guarantee that other researchers can actually use the data. These measures, which include 

the findability of the data, a good description of the files and their broad readability are summarized by 

the FAIR Data Principles.[1] 

Based on our publication “Predictive design of ordered mesoporous silica with well-defined, ultra-large 

mesopores” [2] we will present how we implemented the FAIR Data Principles. In the publication, we 

detail a method to synthesize ordered mesoporous silica materials with predictable mesopores 

diameters by utilizing tailor-made block-co-polymers. Thereby we can selectively synthesize materials 

with mesopore diameters between 4.5 and 21.5 nm. Furthermore, by applying the true liquid crystal 

templating method, we achieve narrow pore size distributions and a high reproducibility. 

Next to an extensive supporting information file, which backs up the conclusions of the publication, we 

provided all data used via the data repository of the University of Stuttgart (DaRUS). The data is 

structured into three parts: 1) data concerning the properties of the tailor-made block-co-polymers, 2) 

data concerning the ordered mesoporous silica materials and 3) data concerning the microporosity of 

selected ordered mesoporous silica materials. Within this substructure data belonging to the same 

polymer or silica material were combined in one folder, which details the sample name, allowing a clear 

allocation of the data. All data was provided in its raw format. If the raw format is not easily readable, 

e.g. 1H-NMR data, the data is duplicated in another format. Additional data obtained by processing the 

raw data, e.g. DFT evaluation of the physisorption data, was also deposited in the repository. Hence, 

our data is findable, as it is linked to both the manuscript and the supporting information.[3] It is 

accessible since we provided the raw data in machine and human readable formats such as TXT and 

CSV. Machine-readability allows for interoperability, making the data (re-)usable for further analyses. 

By abiding to these principles, we are able contribute our FAIR share towards digitalization in chemistry. 

 
[1] M. D. Wilkinson et al., Scientific data 3 (2016) 160018, DOI: 10.1038/sdata.2016.18 
[2] C. Vogler, S. Naumann, J. R. Bruckner, Mol. Syst. Des. Eng. 7 (2022) 1318–1326, DOI: 
10.1039/D2ME00107A 
[3] C. Vogler, S. Naumann, J. R. Bruckner, DaRUS (2022) 1318–1326, DOI: 10.18419/darus-2374 
Funded by the Deutsche Forschungsgemeinschaft (DFG, German Research Foundation) – Project-
ID 358283783 – SFB 1333/2 2022. This project is supported by the Ministry of Science, Research 
and the Arts Baden-Württemberg.  
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