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Plan du site

L’évenement se déroule sur le campus de Mont-Saint-Aignan de Uuniversité de Rouen
Normandie dans le batiment CURIB n°25 au 25 rue Lucien Tesniére, 76130 Mont-Saint-
Aignan.

Les repas seront servis a partir de 12h au restaurant universitaire CROUS, le Paronama,
5-10 minutes a pied du batiment CURIB. Il sera possible de prendre une entrée, un plat
et un dessert. Le café sera servi en fin de repas au méme endroit.

Le diner de Gala se déroulera au restaurant All Sport Café au 10 Quai Ferdinand de
Lesseps, 76000 Rouen. Le All sport café est accessible en voiture et en teor 1 arrét
Luciline en direction de CHU Charles Nicolle ROUEN.
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Programme

Jeudi 6 juin 2024

Vendredi 7 juin

Session1

Session 2

Acceuil des participants batiment 25 CURIB, Campus Mont-Saint- 830

9noo Aignan) Session 1 Session 2
9h30 )

== = Patricia Ynes Batista (CO27) Arthur LeCoz (CO31)
9ha5 Adeline Delaporte (CO28) Guillaume Demily (C032)

10h00 10h00 Bochra Seaali (C029) Nicolas David (CO33)
10h15 Zoghlami Wala (CO30) Sawssen Nasri (CO34)

11h00 Floriane Richard (CO1) Vincent Oreve (CO5)

11h15 Bayan Almasri (CO2) Warren Lhuillier (COB) 10h30 Session Poster

11h30 Souraya Alameddine {CO3) Marine Verger (CO7)

11h45 Rachida Benmammar (CO4) Chrystal Lopes (CO8) ey

Repas

14h30 Tharin Sensan (C09) Qurat-Ui-Ain Riaz (C013) Session 1 Session 2
14h45 Bao Ding (CO10) Gabriel Cormier (CO14) 14h30 Louis Delegue (CO35) Laurenzo Palio (CO38)
15h00 Mathieu Henin (CO11) Bator Khol (CO15) 14h45 Pierre Otuszewski (CO36) Ophélie Montiege (CO39)
15h15 Roukaya Achour (CO12) Thi Mo Nguyen (CO186) 15h00 Azad Kichibayov (CO37) Jad Baltaji (CO40)
16h00 Remise des Prix
15h30 Session Poster = Cioture du conges
16h30 Mahamat Tahir Mustafa (CO17) | Muyronova Veronika (C022) * Conférences pléniéres en amphi CURIB
16h45 Giulia Gemelli (CO18) Hadjer Asmaa Zerini (CO23) * Session 1 en salle 66
17h00 JanaHarb (C0O19) Ava Bousselat (C024)
17h15 Ludvina Chailly (CO20) Abdulrahman Alamer (CO25) * Session 2 en amphi CURIB
17h30 Isabelle Fabrizi (C021) Mariia Savchuk (CO26)
Les pause café ainsi que les sessions
20h30 Diner de Gala

poster se feront dans le hall du batiment CURIB
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PL-1

Tailoring the structure of porous conducting polymers to
convert heat into electricity
Quentin Weinbach?, Naoures Hmili, Emma Gottis, Alain Carvalho?, Marc Schmutz?, Doru
Constantin?, Jéréme Combet?, Nicolas Stein?, Laure Biniek!"
1. Université de Strasbourg, CNRS, Institut Charles Sadron UPR22, F-67000 Strasbourg, France

2. Université de Lorraine, CNRS, IJL, F-57000 Metz, France
Email*: laure.biniek@ics-cnrs.unistra.fr

Abstract: PEDOT:PSS is the conducting polymer of choice for sustainable and flexible
thermoelectric applications at ambient conditions. The non-hazardous substance can be
processed from water dispersion showed a thermoelectric conversion efficiency, zT, of 0.45
at room temperature in thin films.! Complementary to this strategy, we focus our attention
on developing lightweight and a few mm size PEDOT:PSS materials that present superior
control over thermal conductivity, by implementing porosity. We describe here the different
strategies (based on gelation and controlled drying) to produce varied porous structure. We
use a combination of electron microscopy, spectroscopy and XR- scattering techniques to
reveal their structure at different scale. We evaluate the thermoelectric properties and discuss
the structure-properties relationships. In particular, the channel-like macroporous structure
yields record low thermal conductivity due to the control of the low solid and gas heat
conductions.? Finally, the measurement of the output TE performance through the one leg
set-up demonstrates for the first time the potential of the porous materials to generate power
(few pW) out from a small temperature difference (36 °C).3

References:
1 0. Bunova et al. Nature Materials, 2011, 10, 429-433. 2 Q. Weinbach et al., J. Mater. Chem. C, 2021, 9, 10173. 3 Q.
Weinbach et al, Front. Electron. Mater. 2022, 2:875856.
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PL-2

Stimuli-responsive polymers and assemblies by RAFT
polymerization

Jutta Rieger?!

LInstitut Parisien de Chimie Moléculaire, Sorbonne Université, 4, place Jussieu, 75005 Paris

jutta.rieger@sorbonne-universite.fr

Abstract: Stimuli-responsive polymers find application in various domains, for instance as
sensors or in the biomedical field.[1] Among them, thermo-responsive polymers can exhibit
either a Lower Critical Solution Temperature (LCST) or an Upper Critical Solution Temperature
(UCST), depending on whether the phase separation occurs by increasing (LCST) or by
decreasing (UCST) the solution temperature. Currently, the number of UCST polymers that
exhibit such property in water - in the temperature range of interest - remains limited. The
development of rational design strategies to devise thermo-responsive polymers or thermo-
responsive polymer assemblies appears therefore of importance.

In this presentation, | will discuss several thermo-responsive systems in water that we have
been developing over the last years [2,3], and demonstrate that the temperature-dependent
solution properties of polymers are greatly dependent on their (macro)molecular structure
and supramolecular assembly.

References

[1] Q. Zhang, Y. Zhang, Y. Wan, W. Carvalho, L. Hu, M. J. Serpe, Progr. Polym. Sci. 2021, 116, 101386

[2] @) N. Audureau, F. Coumes, J.-M. Guigner, T. Phuong Thu Nguyen, C. Ménager, F. Stoffelbach, J. Rieger, “Thermoresponsive
properties of poly(acrylamide-co-acrylonitrile)-based diblock copolymers synthesized (by PISA) in water.” Polym. Chem. 2020,
11, 5998. b) N. Audureau, C. Veith, F. Coumes, T. P. T. Nguyen, J. Rieger, F. Stoffelbach, “RAFT-polymerized N-
cyanomethylacrylamide-based (co)polymers exhibiting tunable UCST behavior in water.” Macromol. Rapid Commun. 2021,
42, 2100556; c) N. Audureau, F. Coumes, C. Veith, C. Guibert, J.-M. Guigner, F. Stoffelbach, J. Rieger, “Synthesis and
characterization of temperature-responsive N-cyanomethylacrylamide-containing diblock copolymer assemblies in water.”
Polymers 2021, 13, 4424; c) N. Audureau, F. Coumes, J.-M. Guigner, C. Guibert, F. Stoffelbach, J. Rieger, “Dual thermo- and
pH-responsive N-cyanomethylacrylamide-based nano-objects prepared by RAFT-mediated aqueous PISA” Macromolecules
2022, 55(24), 10993.

[3] a) C. Debrie, N. Coudert, J. Abdul, S. Harrisson, O. Colombani, J. Rieger, “Controlling the composition profile of acrylic
acid copolymers by tuning the pH of polymerization in aqueous dispersed media” Macromolecules 2023, 56, 21, 8497. b) C.
Debrie, N. Coudert, J.-M. Guigner, F. Coumes, C. Guibert, S. Harrisson, F. Stoffelbach, O. Colombani, J. Rieger, “Effect of pH
on the incorporation of acrylic acid units in the core of polymer nanoparticles prepared by PISA and on their morphology.”
Polym. Chem. 2024, ASAP.



PL-3

Hydrophilic nanomaterials: functionalized metal
nanoparticles and acrylate-based nanopolymers as
multimodal agents in nanomedicine

llaria Fratoddi
Department of Chemistry, Sapienza University of Rome, P.le Aldo Moro 5, 00185 Rome, Italy

Abstract: Hydrophilic nanostructures are being extensively studied in nanomedicine and
biotechnology, to design and develop diagnostic, monitoring, and therapeutic devices [1,3]. In
these fields, the role of surface chemistry is of primary importance, and up to now, a wide
range of advanced nanomaterials have been used as nanoplatforms. Different shapes, sizes,
core, and surface compositions have been explored, either based on soft polymeric
nanoparticles (PNPs) or metallic core nanoparticles (MNPs) [4,5]. Herein, hydrophilic acrylate-
based nanopolymers and metal nanoparticles are studied as promising nanocarriers for drug
delivery, imaging and radiotherapeutic agents.

The synthesis and characterization of acrylates-based co-polymeric nanoparticles obtained via
surfactant-free radical emulsion polymerization reaction using radical initiators in mild
conditions are presented. Methyl methacrylate (MMA), acrylic acid (AA), and N,N-
dimethylacrylamide (DMAA) monomers were used to synthesize hydrophilic PNPs also in the
presence of organic dyes and as a functionalizing layer for MNPs. Hydrophilic metal
nanoparticles were also obtained, starting from gold and silver precursors by a wet chemistry
approach. Surface functionality was controlled by a proper selection of stabilizing thiols
bearing charged functionalities, i.e., sulfonate or amine end-groups. PNPs and MNPs
formation, colloidal stability, and surface chemistry were assessed by spectroscopic, structural
and morphology techniques. Different bioactive molecules, in particular hydrophobic drugs,
organic dyes, and radio-imaging agents were loaded on the PNPs and MNPs and tested in
different cellular environments to assess their cytocompatibility and synergic drug efficacy
effect.

References

[1] S. Cerra et al., Mater. Sci. Eng. C 2020, 117, 111337.

[2] T.A. Salamone et al., J. Colloid Interface Sci.2023, 649, 264.
[3]1S. Cerra et al., Coll. Surf. B, 2021, 203, 111727.

[4] S. Lorenzoni et al., Coll. Surf. B, 2022, 219, 112828.

[5]1. Venditti et al., Part. Part. Syst. Charact. 2022, 2100282.
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Organometallic Catalysis under Visible Light

Louis Fensterbank2

LInstitut Parisien de Chimie Moléculaire, Sorbonne Université, 4, place Jussieu, 75005 Paris
2 College de France, 11 place Marcelin Berthelot, 75005 Paris

louis.fensterbank@college-de-france.fr

Abstract: Over the last decade, we have been involved in the implementation of
organometallic catalysis to the development of sustainable radical chemistry. We have
introduced bis-catecholato silicates as versatile sources of alkyl radicals upon photocatalysis.*
Using Ir(lll) or organic photocatalysts, alkyl radicals can be engaged in intermolecular
reactions. This process can be merged with Ni-catalyzed Csp2-Csp3 cross-coupling reactions. In
parallel, and following our interest in gold catalysis, our recent efforts in photoredox/gold dual
catalysis will also be presented.? We have notably evidenced the first examples of
photosensitized oxidation additive to a gold(l) complex leading to Csp2-Csp cross-couplings.®#
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CO-01

Green Chemistry Innovation: Novel Bio-Based Emollients for
Environmentally Friendly Cosmetics

Floriane Rischard,> Amandine Flourat,? Ecaterina Gore,! Géraldine Savary?!

IUniversité Le Havre Normandie, Normandie Univ, URCOM UR 3221, F-76600 Le Havre, France
2URD Agro-Biotechnologies Industrielles (ABI), CEBB, AgroParisTech, 51110 Pomacle, France

floriane.rischard@doct.univ-lehavre.fr, https://urcom.univ-lehavre.fr/

Keywords: Clean-label formulations, Multifunctionality, Bio-based emollients, Sensory
Analysis

Abstract: The extensive ingredient lists and potential environmental and health impacts of
cosmetic formulations have raised concerns.! Ferulic acid, obtained from agricultural by-
products,? has been found to possess antimicrobial, UV-filtering and antioxidant properties.?
This led to the development of a chemo-enzymatic method to convert ferulic acid into a
cosmetic-grade emollient. The novelty of this project lies on the development of 12 novel bio-
based emollients, using green chemistry principles, and assessing their protective and
emollients characteristics.

These new emollients exhibited properties similar to that of commercial benchmarks,
enabling the formulation of stable oil-in-water emulsions without controversial ingredients.
Our research demonstrates the significant potential of these ingredients in formulating
cosmetics that are both environmentally and consumer-friendly. They offer innovative and
competitive functional characteristics compared to traditional benchmarks.
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Figure 1 Graphical abstract of the presented work project

References:
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Deciphering the Secrets of PET Polyesters

Bayan Almasril?*, Youssef Bakkour?, Christian Rolando?

IMinitaturisation pour la Synthése I’Analyse et la Protéomique (MSAP, UAR 3290 CNRS), Université de Lille, Villeneuve
d’Ascq, France
2Chemistry department, Laboratory of Applied Chemistry (LAC), Lebanese University, Tripoli, Lebanon

*Presenting author: bayan.almasril234@gmail.com & https://msap-lab.fr/

Keywords: PET; depolymerization; mass spectrometry; ageing; environment.

Abstract: Polyethylene terephthalates (PET) are one of the most abundant polymers in our
daily life as they are the main polymers in polyesters textiles, food containers and bottles.
Formed of terephthalic acid and ethylene glycol, these polyesters constitute a pollution source
either as macro-PET or after degradation into micro- and nano-PET. Many analytical studies
had been performed on PET but their identification on molecular level are not satisfying as
they are not allowing the study of their structural modifications after ageing [1]. So, it’s crucial
to study the degradation mechanisms of these samples after exposure to the environment
(irradiation, micro-organisms, salinity...) and to quantify them. Our methodology combining
soft chemical depolymerization and ultra-high resolution mass spectrometry is a promising
solution and proved its success on environmental PET. A solubilization in 1,1,1,3,3,3-
hexafluoro-2-propanol (HFIP) was performed prior to a transamidation using N,N’-dimethyl-
1,3-propanediamine (DMAPA) at room temperature or 57 °C. After extraction with ultrapure
water and ethyl acetate, the products were analyzed by MALDI FTICR MS and LC ESI Orbitrap
MS. Many PET containers and bottles from different countries, brands and contents were
analyzed in addition to marine samples. For each, a specific signature was determined. Dimers,
oligomers, crosslinked, oxidized products and additives were successfully identified.
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Figure 1 Methodology of depolymerization and analysis of PET samples.

Reference:
1. Ivleva, N.P., Chemical reviews, 2021, 121(19):11886- 11936.
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CO-03

Development of thermosensitive, reversible and recyclable
flocculant

Souraya .ALAMEDDINE?, Daniela .Vuluga !, Wim .Thielemans,? Gaélle .Morandi !

1 INSA Rouen Normandie — Université de Rouen Normandie — UMR6270 PBS (Polyméres, Biopolymeres, Surfaces) — Rouen —
France
2 KU Leuven- Campus Kulak Kortrijk (Sustainable Materials Lab) -Kortrijk-Belgium

souraya.alameddine@insa-rouen.fr ; https//www.pbs.cnrs.fr

Keywords: Microalgae, Flocculant, Thermosensitive polymers, Cellulose nanocrystals (CNCs)

Abstract: Microalgae are a promising source of biosourced materials (biofuels, pigments,
vitamins, etc.). However, the production of microalgae on a large scale remains limited by the
enormous cost of the harvesting phase which constitutes 20 to 30% of the total cost, due to
the small size of the microalgae (3 —30 um), and the low concentration in the culture medium
(0.5 -5 g/L) which makes all conventional harvesting techniques long and energy-intensive 11,
In order to solve this problem, the use of a flocculating agent in the harvest seems an
interesting solution 2. Microalgae have negatively charged proteins on their membrane walls
which give them significant colloidal stability. Flocculants are chemical compounds, positively
charged, which interact with microalgae to form aggregates which can then be separated by
sedimentation or flotation. However, the flocculants used generally remain trapped in the
biomass and contaminate it, which limits their use 3.

This thesis subject therefore aims to develop a new family of flocculants based on cellulose
nanocrystals modified by cationic centers (to induce flocculation) and by thermosensitive
polymer chains (to selectively mask and unmask the cationic charges to harvest and/or recycle
the flocculant). This approach will constitute the first example of the use of thermosensitive
polymers in the field of harvesting microalgae.

Recyclage Floculant Récupération du
surnageant

Solution concentrée en
microalgues

T>Te

Libération du floculant
Floculation

+
Centrifugation

Séparation des phases

Figure 1 Representation of the complete microalgae culture cycle, flocculation, concentration of the solution in
microalgae and release/recycling of flocculant.

References:
1. U, Suparmaniam; M.K, Lam.; Y. Uemura, ;J.W, Lim; K.T, Lee;S.H, Shuit, .Sustain. Energy Rev. 2019, 115, 109361.
2. D, Vandamme; |, Foubert; K, Muylaert, . Trends Biotechnol. 2013, 31, 233-239.

3. N, Uduman; Y, Qi; M, Danquah; G, Forde; A, Hoadley. J. Renew. Sustain. Energy 2010, 2.
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CO-04

E-Beam irradiation to recycle polymers from e-waste
containing Brominated flame retardants

Rachida Khadidja Benmammar ¢, Zohra Bouberka 2, Philippe Supiot , Corinne Foissac ! and

Ulrich Maschke !
1. Unité Matériaux et Transformations (UMET), UMR 8207, CNRS, INRAE, Université de Lille, 59000 Lille, France
2. Laboratoire Physico-chimique des Matériaux, Catalyse et Environnement (LPMCE), Université des Sciences et de la
Technologie « Mohammed Boudiaf » d’Oran (USTO-MB), 31000 Oran, Algerie
rachida.benmammar@univ-lille.fr

Keywords: Recycling; Polymers; Brominated flame retardants; Electron beam irradiation.

Abstract: New policies promoting the circular economy of Waste Electrical and Electronic
Equipment (WEEE) aim to foster recycling innovations [1,2]. Current plastic waste incineration
practices generate significant pollution and health impacts, as well as substantial economic
and energy losses over time [3,4]. Polybrominated diphenyl ethers (PBDEs) are a group of
halogenated biphenyls containing bromine atoms that have been used extensively as
Brominated Flame Retardants (BFRs) in a variety of end products, including plastics,
construction, textiles, electronics, and furniture materials [5,6].

In recent years, electron beam (EB) processing has become a promising tool in both basic and
applied sciences. The plastics, automotive, electrical wire, and cable industries are increasingly
using EB processing to improve articles quality by enhancing the long-term thermal and
mechanical properties of materials [7]. The EB process is recognized as a more
environmentally friendly, faster, and more cost-effective alternative to the solvent-based
technologies. EB has not yet been used in industry for the decontamination of brominated
polymers. However, it has been shown to be remarkably effective in removing toxic molecules.
The parameters of a laboratory EB plant have been optimized to decontaminate Acrylo-

butadiene-styrene (ABS) and Polycarbonate (PC) containing 10% in weight of PBDE, polymers
commonly found in WEEE. The results showed a degradation rate of 87% for the ABS-PBDE
system and 91% for the PC-DBDE system, both after exposure to an irradiation dose of 1800
kGy as shown in Figure 1.
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——ABS+DBDE Contaminated PC+DBDE PC+DBDE Gontaminated

0,6 ABS+DBDE Irradiated (300KGy) PC+DBDE Irradiated {300KGy)
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—.— ABS+DBDE Irradiated (00K Gy) ' A PC+DBDE Irradiated (1200KGy)
- — -ABS+DBDE Inradiated (1500KGy) PC+DBDE Irradialed (1800KGy)
—— ABS+DBDE Irradiated(1800KGy)
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Figure 1. FTIR spectra of ABS-PBDE and PC-PBDE as a function of time irradiation: evolution of the C-O-C ether
band vibration of PBDE between 1250 and 1390 cm!


mailto:rachida.benmammar@univ-lille.fr

CO-05

Selective Pd-catalysed C(sp®)-H functionalization of 2-
aminocyclobutane-1-carboxylique acids (ACBCs)
Vincent Oreve,! Iman Traboulsi,! David J. Aitken,2 Yvan Ramondenc,* Thomas Boddaert,?

Cédric Schneider?
1COBRA laboratory, UMR-6014, IRCOF, 76821 Mont-Saint-Aignan, France
2Université Paris-Saclay, ICMMO, 91400, Orsay
vincent.orevel@univ-rouen.fr

Keywords: B-amino acid; C-H activation; C(sp3)-H; a/B peptide; foldamer

Abstract: In the area of foldamer science, cis- and trans-cyclobutane B-amino acid derivatives
(ACBCs)?! are building blocks particularly attractive as monomer units for the preparation of
peptidomimetic architectures due to their resistance to proteolysis and displaying structural
mimicry.>® Although there is an increasing demand for their synthetic access, the
development of efficient, selective, and step and atom economical approach to functionalize
the cis- and trans-ACBC at the peripheral sites remains a challenge.* In addition, selective Pd-
catalyzed auxiliary-directed C(sp?) / C(sp®)—H functionalization to derivatize amino acids (AAs)
side-chains has emerged as an efficient and straightforward route to further extend the range
of non-proteinogenic AAs available as means to increase the structural diversity of the
peptides.> Surprisingly, B-AAs have received very scant attention and, as far as we know, no
example has been reported for the Pd-catalysed C(sp3)—H functionalization of cyclobutane
B-AAs.® Herein, during this talk, | will present you our recent research and development on
the regio- and stereoselective Pd-catalyzed syn vicinal direct C(sp3)—H functionalization of cis-
and trans-ACBCs. A large scope of substituted cyclobutane B-amino acid derivatives (arylated,
alkynylated, alkenylated and alkylated) at the peripheral C4 position as well as the late stage
C(sp®)—H functionalization of hybrid peptides containing ACBCs will be thus presented.

o 0]
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cis- or trans-ACBC 4-sub.-ACBCs

Figure 1 Pd-catalyzed direct C(sp®)—H functionalization of cis- and trans-ACBCs using directing groups
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Abstract: [2.2]paracyclophane ([2.2]PCP) is an original 3D carbon architecture consisting in
two benzene rings opposite to each other and covalently linked at the para positions by CH.—
CH> groups.! [2.2]PCP derivatives are characterized by a high rigidity, strong m-1t interactions
and planar chirality (a single substituent is enough to have enantiomers). In the last few years,
[2.2]PCP chemistry has progressed tremendously, in terms of functionalization and
applications (bio- and materials science). However, examples of sulfur-containing building
blocks remain scarce.

We wish to present in this communication an innovative and metal-free approach to
functionalize, in a highly regioselective manner, planar chiral sulfur-based
[2.2]paracyclophanes (Figure 1).2 The methodology we developed is based on the use of
readily available [2.2]PCP sulfoxides® and phenols as starting materials. Under the conditions
of an interrupted Pummerer reaction, an aryloxy sulfonium salt is generated and further
isomerizes to form a [2.2]PCP—-aryl bond. The optimization of the operating conditions, the
study of the scope and limitations of the process will be highlighted. A mechanistic proposal,
supported by theoretical calculations using DFT, will be also presented.?
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Figure 1 Reaction investigated from sulfinyl substituted [2.2]PCP in this study
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Abstract: La;Ti>O; with a layered-perovskite structure has ferro/piezo-electric properties with
a high Curie (~1500°C) temperature allowing use in extreme environments [}, Furthermore,
this oxide has a remarkable photocatalytic property under UV irradiation 2 and is part of the
wide bandgap semiconductor family. For these photocatalytic applications, the study of
electronic properties under light excitation is necessary to understand the mechanisms
involved in photodegradation or for improving efficiency. However, there are very few articles
on charge carrier mobility and the electronic properties of lanthanum dititanate 3!, The aim
of this study is to explore these properties. Firstly, after synthesizing La,Ti,O7 by glycine-
assisted sol-gel method. The transient photocurrents will be studied as a function of
wavelength, light power density and applied voltage (Figure 1). Secondly, thin films
synthesized by the laser ablation method will be developed in order to study the mobility of
charge carriers using the time-of-flight technique.
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Figure 1 Transient on/off photocurrent response of La:Ti2O7 for various light power density (¢o) (A=450 nm,
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Abstract: In the pharmaceutical field, more than 50% of the commercialized organic molecules
are chiral.! The corresponding enantiomers can have different biological and chemical
properties in contact of a living organism due to their respective chirality. As the counter
enantiomer can exhibit a potential toxicity, an enantiopure drug is preferred and required the
use of a separation process.

Many methods to access an enantiopure molecule have been developed. Among them, chiral
HPLC or asymmetric organic synthesis are available, but crystallization processes are generally
preferred due to their low cost. Among enantio-purification methods, the deracemization
process combines enantioconversion (via a racemization thanks to the use of a racemizing
agent) and crystals dissolution/crystallization.? Despite its capacity to reach high enantiomeric
excess (theoretically 100%), this process has some drawbacks : (i) the take-off time of the
classical deracemization processes in solution reaches hours and even days and (ii) the
racemization reaction (in solution) requires solvent that can be toxic and has to be treated.
During the last decades, interest in mechanochemistry has significantly increased.
Mechanochemical reactions are described as reactions induced by a mechanical impact by
using no (or a minimum amount of) solvent. The present project has for objective to tackle
deracemization issues by associating this process to mechanochemistry (Figure 1a). The model
compound used for this proof of concept is the 1-(4-chlorophenyl)-4,4-dimethyl-2-(1,2,4-
triazol-1-yl)pentan-3-one, (CI-TAK, Fig. 1b). Results of this study demonstrate that this
combination give access to enantiopure solid with a take-off time of the process that is
significantly reduced comparing to a classical deracemization.?

Figure 1 : a) Schematic representation of mechanochemical reaction b) CI-TAK, model compound.
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Abstract: Bio-based polymers, particularly those derived from terpenes like myrcene, are
gaining attention from both research and industry in recent decades, presenting a renewable
alternative to petroleum resources. Myrcene shows promise in enhancing specific material
properties, notably in elastomers. While polymyrcene synthesis has been achieved through
various methods (anionic, cationic, and coordination polymerization) involving toxic solvents
and catalysts, radical polymerization stands out for its simpler and more controlled process,
potentially applicable in an aqueous medium. However, challenges persist, such as low
monomer conversion in bulk polymerization? and gel formation in emulsion processes.3

This study aims to explore the impact of different radical activation methods and processes
on the reversible addition-fragmentation chain transfer (RAFT) polymerization of myrcene in
order to enhance myrcene conversion and achieve polymyrcenes with controlled molecular
weights and microstructure. Two main approaches are examined : RAFT polymerization in bulk
and in an emulsion system. Various radical activation methods were employed to assess their
influence on the macromolecular characteristics and microstructure of polymyrcene. In bulk
polymerization, photo-irradiation, thermal activation, and sono-activation have been used. A
significantly higher monomer conversion was observed using thermal activation compared to
the other activation methods. Size exclusion chromatography (SEC) confirmed the formation
of well-defined polymyrcenes (1.1 < D <1.5) through all radical activations. However, only
photo-irradiation activation yielded well-defined polymyrcene microstructure (>90% of 1,4-
addition). Emulsion-based RAFT polymerization of myrcene was also studied using thermal,
redox, and photo-irradiation activation. In general, monomer conversion was higher in
emulsion than in the bulk process; however, with photo-irradiation activation, monomer
conversion rates were similar between the two processes. Nonetheless, gel formation was
only observed in emulsion when using thermal or redox activation.
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Figure 1 Synthesis of polymyrcene via RAFT polymerization: exploring different radical activation methods in
bulk and emulsion systems.
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Abstract: In this research, we explored the development of biobased thermosetting polymers
using a novel transurethane polycondensation approach, aimed at addressing the
environmental impact of traditional materials derived from non-renewable resources 1. By
incorporating DADS as a source of dynamic disulfide bonds, we introduce the possibility of
topological rearrangement in the polymer's cross-linked network structure. This study
compares the new materials to control materials using MDA to varying degrees, as well as to
a version without DADS or MDA. Our results reveal that materials containing a 2:1 ratio of
MDA and DADS, relative to NIPUrea, can retain a shape memory effect at room temperature.
Importantly, the material containing DADS in the same ratio exhibits exceptional topological
reconfiguration capabilities at high temperature, as well as robust shape memory properties
of a permanent second shape, even after repeated cycling. This suggests that the
incorporation of disulfide bonds considerably improves the adaptability and resilience of these
polymers. In addition, the study confirms that these modifications do not adversely affect
essential material properties such as thermal stability and mechanical strength, offering a
sustainable alternative to conventional thermoset polymers (2],
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Figure 1. Schematic diagram of dynamic network exchange and shape-memory properties (2,
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Abstract: Polyethylene terephthalates (PET) are pervasive plastics in our environment.
Unfortunately, only small amount (20%) of the 3.5 million of tons of PET produced in Europe
each year is recycled (https://www.pet-europe.org/). Upon environmental degradation they
generate micro- & nano-plastics which ubiquitously present in oceans and rivers, but also
especially for the smaller nanoplastics in air. So, there is a strong need to produce PET
nanoparticles for studying their toxicity in vitro and in vivo.

Three methods have been described for producing PET nanoplastics. The first one consists in
grinding the PET pellets creating even at low temperature free radicals which may further with
air oxygen. The two other methods start by the dissolution of PET pellets in a fluorinated solvent
followed by reprecipitation. Both methods are followed by a tedious purification of
nanoparticles. We reproduced both experiments and we obtained a few percent yield as much
of the precipitate was bulk PET.

So, we develop an original strategy adapted to produce nanoparticles in a microfluidic system.
Firstly, we explored the solubility of the HFIP, PET solution. We noticed that the solution
instantaneously afforded cotton like flakes in isopropanol and was soluble in pentane and
dichloromethane. By adding ethyl acetate, we obtained a bulk PET precipitate in pentane. We
were delighted to obtain almost stable nanoparticles in dichloromethane. These conditions are
suitable for microfluidic experiments we are currently investigating [1]. These nanoparticles
have been exposed to UV at 395 nm. We will present their degradation products studied by
mild depolymerization and mass spectrometry and we will compare them to the degradations
of environmental PET collected on North Sea beaches.
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Figure 1 PET nanoparticles creation.
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Abstract: Stimuli-responsive / v \
polymers  (SRPs) have the SIP-PEG S NIR —
particularity to alter their | -~ ({(;\ib\ x ,_7’1
physicochemical properties in \I‘Q‘Q‘u \ — \r-\f
response to external stimuli. Neh 1&/ \"\f",..,;\
Depending on their chemical | A ws '/"\“:\ .
structure, they can react to

\SIP: Self-immolative polymers PEG: Polyethylene glycol NIR: Near-lnfrared/

stimuli like temperature, pH, or
light, making them valuable in
biomedical applications,
particularly for controlled drug delivery. Various SRP-based systems have been developed,
including three-dimensional matrices, fibers, nanoparticles, hydrogels etc. Among these
systems, hydrogels are particularly interesting in the biomedical field due to their
biocompatibility and mechanical properties. However, these systems face challenges such as
uncontrolled degradation kinetics in physiological environments, stimulus intensity depending
on fluctuations in this environment, passive drug release (before stimulus application), limited
penetration depth of external stimuli (such as light), prolonged latency time, and inertia. This
project focuses on developing hydrogels using a new category of polymers, self-immolative
polymers (SIPs), which undergo rapid depolymerization upon stimulation. In this work, the
developed SIPs are sensitive to near-infrared (NIR) and ultraviolet (UV) light.

An original monomer structure was synthesized as part of this work, and its polymerizability
was demonstrated and optimized (with conversions up to 93%). This monomer allowed the
synthesis of various self-immolative macromolecular architectures, including linear
homopolymers, di- and tri-block copolymers, as well as star-shaped amphiphilic structures. It
was also demonstrated that the molecular weights of these macromolecular architectures are
controllable. The depolymerization of all these macromolecular architectures in response to
light was studied using various methods, showing rapid responses compared to the literature
(on the order of minutes). The behavior of the developed hydrogel was also studied,
demonstrating its ability to release its contents in a short time (5 minutes) under light
exposure.

Figure: Schematic representation of the synthesized hydrogel and
its controlled depolymerization under light stimuli
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Abstract: Since the industrial revolution, there has been an increase in pollen allergy among
young adults, with 39% now affected.? While the whole pollen grain is retained in the upper
airways, its fragmentation can result in the release of numerous sub-pollen particles (SPPs)
which are capable of penetrating deep into the bronchi and triggering allergic asthma. These
particles were isolated from the cytoplasm of pollen grains in the laboratory after rehydration
of 0.05 g of pollen in 2 mL of milliQ water and filtration using three different methods. The
first method (A) uses vacuum filtration through a paper filter with 11 um of retention value
while the other method (B) uses a 5-um hydrophilic cellulose acetate syringe filter. A third
method (C) consists of Eppendorf tube with filtration this time a smaller quantity of pollen is
added into the filtration tube 0.01g in 0.4 mL of milliQ water. A total of 300 SPPs were
observed individually under a light microscope for each pollen type in order to obtain the size
of the SPPs and compare it with literature values.?

Table SPP sizes (mean diameter + std dev. in um) reported in the literature and obtained
experimentally.

Type of pollen Sf((:(z:lt‘)lzels Method A Method B Method C
Ambroisia 21+1.2 3.520+ 0.67 2.632 +0.511 2.424 +0.622
artemisiifolia
Phleum 3.8+1.1 3.761+0.79 3.359 + 0.653 3.893 £ 0.750
pratense
Betula 35+11 3.139 + 0.641 3.251 + 0.608 3.260 + 0.473
pendula
Olea sp 3.6+17 3.494 + 0.699 2.929 + 0.634 3.377 £ 0.318
Cupressus sp 29+0.9 2.642 +0.419 2.547 +0.424 2.606 + 0.337
Parietaria 19+1.1 2.536 + 0.649 2.648 + 0.585 2.978 + 0.473
officinalis
Lollium NA 2.479 + 0.393 3.003 + 0.632 2.795 1+ 0.264
perenne

The comparison of SPP sizes between experimental results and literature values for distinct
pollen species reveals variations that could be due to changes in experimental circumstances,
sample preparation, or measurement methods. Despite the differences in SPP sizes, it's worth
noting that Method A offers distinct advantages in terms of cost-effectiveness and
environmental sustainability.
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Abstract: Photochemical reactions constitute powerful tools for the creation of chemical
diversity from simple starting materials.! They provide access to specific and complex
molecular structures, that are difficult to prepare otherwise.? These transformations induced
by light absorption are attractive in the context of sustainable development and they can
address this challenge more efficiently when they are incorporated in domino reactions.3*>
Combined with thermal reactions or even better with other photochemical transformations,
this strategy is economical in terms of time, energy, waste and can avoid the isolation of
unstable intermediates.

Due to their poor stability, thiocarbonyl compounds have been underexploited
chromophores, especially in the so-called « Thia-Paterno-Biichi reaction », a [2+2]-
photocycloaddition between excited thione derivatives and alkene partners, to prepare
thietanes. Divided into two axes, this presentation will describe a straightforward access to a
large collection of sulfur-containing four-membered heterocycles through an innovative two-
step domino photochemical reaction including a Norrish Il fragmentation of phenacyl® or
pyrenacyl sulfides,” which generates thiocarbonyl intermediates in-situ, and a thia-
Paternod-Biichi reaction with both electron-poor and -rich olefins.

Norrish-ll fragmentation thia-Paterno-Biichi reaction
hv hv
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diastereoselectivity: up to >20:1
Figure 1: Photochemical domino reaction for the synthesis of thietane scaffolds
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Abstract: With the ever-increasing global population and the resulting energy demand, it is
crucial to develop renewable energy sources to replace fossil energies. In this context, our
research focuses on designing a simple and cost-effective alternative to current silicon-based
solar cells, which also have relatively polluting chemistry [1]. This work aims to develop solar
cells by exploiting P/N heterojunctions based on semiconducting liquid crystals materials ([1]
benzothieno[3,2-b][1] benzothiophene: (Ph-BTBT-10)) and zinc oxide (ZnO) nano-pillars [2,3].
In this work, we present the synthesis of ZnO nanopillars with a nanometric controlled
diameter by electrodeposition on different substrates (glass with transparent conducting
oxides and Platinum layer deposited on Silicon substrate), followed by the impregnation of
Ph-BTBT-10 liquid crystal molecules on the ZnO nano-pillars. The electrodeposition method
offers an optimal architecture (figure 1.a) to maximize the surface of interaction between ZnO
nano-pillars and the Ph-BTBT-10 molecules [4]. The structure of these nanowires is
characterized by X-ray diffraction (figure 1.b) and scanning electron microscopy. These
analyses demonstrate the specific growth of nano-pillars with a strong anisotropy which can
described by the c-axis perpendicular to the substrate. In addition, the electrical behavior of
these samples was analyzed by a photo-electrochemical setup equipped with different light
diodes, Mott-Schottky curves). And finally, the current-voltage characteristic of our solar cell
was measured under the light provided from a solar simulator (figure 1.c).
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Figure 1 a) Concept of the hybrid solar cell b) X-Ray diffractograms obtained on ZnO nano-pillars grown on various
substrates c) Characteristic J=f(V) of the solar cell

[1] S. Sanchez, "Fabrication of Nanostructured Solar Cells Based on ZnO Nanowires", PhD thesis, Université de Grenoble,
2012. [2] H. lino, T. Usui, and J.-I. Hanna, "Liquid crystals for organic thin-film transistors", Nature communications, vol. 6, p.
6828, Apr. 2015, DOI: 10.1038/ncomms7828. [3] M. Dhennin, "Films minces organiques auto-organisés et dopés en
nanoparticules pour des applications photovoltaiques"”, Master, UCCS, Faculté Jean Perrin Lens, 2022. [4] E. Niemec,
"Durability of a Nanostructured Zinc Oxide Coating Developed by Soft Chemistry for Antibacterial and Self-cleaning Surfaces",
PhD thesis, Université polytechnique Hauts-de-France et I'INSA Hauts-de-France, 2021.
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Abstract: The pentafluoro-A®-sulfanyl group is an intriguing and emerging functional group
inorganic chemistry due to its high potential in a wide range of applications.! While the oxi-
dative fluorination of organic thiols and disulfides was developed to access Ar-SFs com-
pounds,? the chemistry of pentafluorosulfanyl aliphatic compounds is still underdeveloped
because of the limited number of pentafluorosulfanylation reagents (essentially SFsCl and
SFe).2 During the JNOEJC 2024, we will report on a robust protocol enabling the SFsCl addition
to alkynes, providing a variety of (E)-chloro-pentafluorosulfanyl alkenes by using a solution of
SFsClin THF in absence of any additive.*® Besides, we will also demonstrate the direct synthesis
of unprecedented (E)-iodo-pentafluorosulfanyl alkenes by means of a combination of SFsCl
and Kl as iodine source, as we would expect from manipulating the unknown SFsl reagent.*?
Figure 1 Halo pentafluorosulfanylation of alkynes
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Abstract : Les membranes polymeéres sont utilisées dans de nombreuses applications, dans
différents domaines a savoir la séparation de gaz, le traitement de 'eau, la libération de
médicaments ou |'emballage. Cependant, méme si les membranes sont tres utiles dans la
préservation et la sauvegarde de I'environnement, souvent leur élaboration ne respecte pas
les principes de la chimie verte. Les solvants utilisés pour leur élaboration sont tres souvent
des solvants organiques pouvant étre cancérogénes, mutagenes et toxiques pour la
reproduction (CMR) et les polymeres utilisés sont d’origine pétrosourcée et non
biodégradables ce qui nuit a I'environnement®).

L'objectif principal de ce projet de recherche de Master 2 est d'élaborer des membranes
poreuses vertes c'est a dire de remplacer les solvants CMR par des solvants verts tels que le
lactate d'éthyle, d’utiliser un polymeére biosourcé et biodégradable pour élaborer la matrice
et un agent porogene a base de polymere naturel (I'alginate modifié ou non par la Jeffamine®).
Le poly(acide lactique) (PLA) a été choisi comme matrice car il est issu de la biomasse,
biocompatible et biodégradable en compostage industriel®. Ces choix obéissent ainsi aux
cinquieme, septieme et dixieme principes de la chimie verte.

Apres détermination des conditions optimales expérimentales (tests de solubilisation,
concentration massique en PLA, température de solubilisation...), nous avons élaboré des
membranes par la méthode d’inversion de phase induite par I'eau : les solutions de polyméres
avec ou sans agent porogene sont coulées sur une plaque en verre puis plongées dans un bain
de non-solvant (ici I'eau) a une température et un temps donné.

Nous avons modifié |'alginate de sodium par la Jeffamine® M-2005 afin d’obtenir un dérivé
présentant des propriétés thermosensibles dans le but d’obtenir un agent porogéne capable
de controéler la taille des pores des membranes en fonction de la température du bain de non-
solvant.

Les membranes ont été caractérisées par microscopie optique, par DSC (Calorimétrie
différentielle a balayage) et par ATG (Analyse Thermogravimétrique) afin de déterminer la
structure symétriqgue ou asymétrique des membranes, la taille des pores et les propriétés

thermiques des membranes.
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Abstract: Oil paints are among the most widespread painting media of all time. They are
constituted of both pigments and binder. The binder is composed of siccative oil, the most
common being linseed, poppy and walnut oil. Linseed oil triacylglycerols (TAGs) mainly contain
linolenic acid, C18 fatty acid with 3 double bonds (C18:3) whereas poppy oil TAGs mainly
contain linoleic acid, C18 fatty acid with 2 double bonds (C18:2). In presence of oxygen and
light, these oils polymerize forming a 3-dimensional insoluble network and it is precisely the
guantity and the presence of unsaturations composing the fatty acid chains that are crucial in
their siccativation process [1]. So chemically they belong to the unsaturated polyesters family.
An original method was developed. It is based on mild transamidation cleavage of glycerol
esters untangling the 3D work and affords modified and crosslinked fatty acids together with
oil degradation products. We chose N,N-dimethylpropane-1,3-diamine bearing a tertiary
amine for increased ESI sensitivity. We started the study from paint mock-ups prepared using
oil paint tubes by the most well-known paint manufacturers and aged from one week to a
couple of years. The protocol was then optimized on samples of tenths of micrograms for
coping with the very tiny quantities from precious artworks in museums or forensic
investigations. Then, pg-scale samples containing different pigments taken from a reference
set of historical canvases ranging from the beginning of the 19t to the early 20t century were
then analyzed with the same protocol and processed through statistical methods for exploring
the effects of metals on the polymerization process and on the formation of oil degradation
products.
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Figure 1 Analysis by MALDI FTICR MS of a 10 ug sampling on a historical canvas dated 1884.
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Abstract: Cyclic polymers have recently attracted growing interest in fields such as materials
science and biomedicine.! Unlike linear polymers, cyclic polymers have a closed loop structure
with no chain ends, giving them distinct physical and biological properties despite similar
chemical structure and average molecular weight. The ring-closure and ring-expansion
methods have become two of the most popular and effective approaches to prepare these
fascinating macromolecules. The ring-closure method involves linking the ends of linear
polymer chains, while the ring-expansion approach relies in the consecutive insertion of cyclic
monomers into the growing chain. The ring expansion approach is superior to the ring-closure
approach, due to its ability to generate high molecular weight cyclic polymers without
contamination by linear polymers while avoiding the excessively diluted reaction conditions
required by the ring-closure. Ring-expansion metathesis polymerization (REMP) represents
one of the latest advancements in the ring-expansion approach. Utilizing a cyclic ruthenium-
based catalyst, REMP enables the synthesis of high molecular weight cyclic polymers.?

In this study, we explore the ring-expansion metathesis polymerization (REMP) of norbornenyl
azlactone (NBAzl) using a cyclic ruthenium-based catalyst (CB6) to synthesize a clickable
azlactone-functionalized cyclic platform P(NBAzl). The CB6 initiator was synthesized using a
procedure adapted from the literature.® To confirm the cyclic structure of the obtained
polymers, linear P(NBAzl) polymers with comparable average molecular weights and
dispersities were synthesized.* These polymers are promising for a variety of applications, as
they can be post-modified with active molecules thanks to the azlactone clickable moiety. As
an example, cyclic P(NBAzl) polymers were post-modified with functionalized amino-sugars
derived from mannose and glucose to produce cyclic glycopolymers of varying lengths and
their inhibitory effect was evaluated against a full range of lectins.
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Scheme 1. Synthesis of a cyclic poly(norbornenyl azlactone) platform by REMP and PPM with
functionalized amino-sugars
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Abstract: The polyurethane foams market is expected to increase by 7.5% over the next few
years.! They are widely used in a variety of industries, such as construction, automotive thanks
to their low density, good heat and sound insulation, but also interesting mechanical properties.?

Manufacturers produce these foams mainly at room temperature, via an exothermic
polyaddition reaction between an isocyanate, a polyol and water. This process generates and
releases COz gas, creating gas cells in the polymer and leading to foam expansion.?

However, in view of the toxicity of isocyanate monomers and stricter regulations on their
use, two alternative ways of synthesizing isocyanate-free polyurethane foams have
emerged. The most common involves a polyaddition reaction between polyamines with
poly(cyclic carbonate)s leading to poly(hydroxyurethane)s. Another possible alternative
is the use of the polycondensation by transurethanization route, which has the advantage
of giving conventional polyurethane structures. In addition, with this technique,
telechelic NIPU oligomers can easily be prepared as precursor of NIPU materials with fast
crosslinking kinetics at room temperature.3

This presentation will focus on a new process for obtaining isocyanate-free polyurethane
foam, using the transurethanization process.
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Figure 1. Main pathways of polyurethane foam.
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Abstract: Starch is a main storage form of carbon for plants and is composed of glucose
residues linked together by a-1,4 O-glycosidic linkages and branched through a-1,6 bounds
[1]. The two polymers composing starch as amylose and amylopectin form water insoluble
granules ranging from 1 to up to 100 um in diameter depending of their botanical origin.
Furthermore, a wide range of granule morphologies also exists regarding their origins (plant
species, organs, tissues, cells) [2, 3]. In the present work, we developed a miniaturized method
for determining amylopectin chain length distribution (CLD) by fluorescence-assisted capillary
electrophoresis (FACE). The method relies on single granule entrapped with fused silica
capillaries followed by starch gelatinization and debranching. Sample desalting on Hypersep™
Hypercarb™ tips following APTS-labelling and the use of nanovials allowed for the
fluorescence analysis of undiluted samples.
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Figure 1 Methods for granules collection and glucans derivatization by APTS followed by Capillary Electrophoresis
detection.
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Abstract: The construction of molecules featuring adjacent stereocenters that include fluori-
nated motifs, is a challenging task in organic chemistry. To address this issue, we carried out
copper-mediated carbometalations of CFsz-containing cyclopropenes 1 to afford highly
substituted cyclopropanes 2 with excellent regio- and diastereoselectivity.! The carbometal-
ation proceeds with anti diastereofacial preference towards the CF3 group. The relative con-
figuration was assigned by *H NMR and by single crystal X-ray diffraction.
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We further demonstrated that CFs-cyclopropyl carbinol derivatives 3 undergo regio- and dia-
stereoselective nucleophilic substitution at the quaternary carbon center to provide acyclic
products 4 as a single diastereomer.? The tertiary alkyl chlorides, bromides, and fluorides
feature two adjacent stereocenters decorated with halogens and the trifluoromethyl motif.
They are diastereomerically pure and can be obtained in just four catalytic steps from
commercially available alkynes.
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Abstract : The subject presented concerns the development of composite films based on gold
nanoparticles (NPs) or quantum dots intended for energy conversion in the context of the
development of new photovoltaic cells [1]. In this work, different concentrations of gold
nanoparticles [2] were integrated into a gelatin matrix intended to stabilize them after
structuring by ultrasound. These colloidal films are synthesized by the “doctor blade coating”
method then characterized by different methods such as scanning electron microscopy to
identify the morphology of the films and see the dispersion of these NPs in the gelatin.
Another technique developed to characterize the Dispersion of NPs is based on the use of a
fluorescence spectrometer in goniometric mode. An organic dye (eosine) is integrated into
the gelatin films in addition to the gold nanoparticles. We use an optical fiber to locally excite
the luminescence of this dye in the film and another to detect it. Knowing that nanometric
gold amplifies the absorption of incident radiation by plasmon effect and consequently the
fluorescence signal of the dye present near the gold, we are thus able to map the uniform
distribution of the gold nanoparticles in the plane of the film. Secondly, we structured the gold
NPs in a gelatin matrix using standing ultrasound waves, in collaboration with the IEMN
laboratory (Valenciennes) [3]. This time, the spectrometric analysis makes it possible to
confirm the structuring of the NPs into fine micrometer-sized cords within the gel. In the
future, NPs will be replaced by quantum dots (ZnS/CdSe), which are of great interest for future
photovoltaic cells [4].
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Figure 1 Schematic view of the measurement of fluorescence in goniometric mode.

References :

1. Na Zhou et al, Plasmon-enhanced light harvesting enhanced photocatalysis, photodynamic therapy and photovoltaics,
RSC Adv., 2015, 5, 29076. 2. Jingfang Zhou et al, Functionalized gold nanoparticles: Synthesis, structure and colloid
stability, Journal of Colloid and Interface Science 331 2009 251-262. 3. Haim Sazan et al,Directed assembly of
nanoparticles into continuous microstructures by standing surface acoustic waves, Journal of Colloid and Interface
Science 536 2019 701-709. 4. Sopit Phetsang et al, Investigation of a gold quantum dot plasmonic gold nanoparticle
system for improvement of organic solar cells, Nanoscale Adv. 2019, 1, 792.


mailto:zerinihadjer@gmail.com

CO-24

Revisiting the Lewis Acidity and Reactivity of Boronic Acid
Esters.

Ava Bousselat, ! Pr. Jacques Rouden ! and Dr. Jéréme Blanchet 1*

1Calvados, Laboratoire de chimie moléculaire et thioorganique (LCMT), Caen, France
ava.bousselat@ensicaen.fr ; https://www.lcmt.ensicaen.fr/

Keywords: Lewis acidity; Catalyse; Organic Chemistry; Boronic acid ester.

Abstract: Lewis acids, essential elements in the realm of organic chemistry, exhibit a spectrum
of applications spanning pharmaceuticals, agrochemicals, and materials science. Particularly
within the domain of main-group chemistry, Lewis acids present alternatives to transition
metals, thereby driving this exploration into halogenated boronic acid esters (BAEs). Despite
the well-known role of BAEs as fundamental building blocks, their catalytic capabilities have
remained underexamined. Through an investigation into their Lewis acidity, our results
uncovered strengths  comparable to recognized boron trifluoride and
tris(pentafluorophenyl)borane. Additionally, we delved into the catalytic efficacy of BAEs in
the Hosomi-Sakurai allylation of aldehydes, revealing superior performance when compared
to boron trifluoride. This research lays the groundwork for further advancements in this

fields.!
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Abstract: This work presents the preparation and characterization of Ti-Cu-bentonite, where
the supported Ti-Cu nanoparticles were generated using a sol-gel method (Figure 1), and
subsequently, mixed with a suspension of Bentonite for eliminate and degrade the
contaminates organics, A powder X-ray (fluorescence, diffractogram) of (Bentonite, TB (Tio2-
Bentonite), TCB (Tio2-Cu-Bentonite)) revealed the quantity and dispersion of TiO2 particles
from the anatase and rutile phases, as well as Ti-Cu on the surface of the Bentonite, and Zeta
potential measurements show that the interactions between Orange G and the different
materials are complex and are strongly influenced by pH and that the addition of and Cu to
the composites seems to modulate the effect of pH on the charge of surface, which have a
significant impact on the adsorption capacity of the dye, And on the other hand, a weight loss
(10%) was observed over the temperature range between 70 and 600 °C where the TGA
results clearly indicate that the sample is thermally stable up to 800 °C. No weight loss was
observed after 600 °C for TC and TCB and after 700 °C for Bentonite, due to the high thermal
stability of the composites. The tests show the capacity of the prepared TCB to eliminate
organic pollutants and degrade them. At pH = 3, it was able to adsorb the highest possible
amount of Orange-G and showed a high ability to degrade pollutants using a UV-visible lighting
source. "LC8" (Figure 2) up to 100%, It has also been shown that it purifies organic pollutants
present on its surface, which means that it renews itself and can be reused directly more than
once.
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Figure 1: lllustration of preparation steps of TBC
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Abstract: Pyrrolidine is one of the most common heterocycle in organic synthesis and
pharmaceuticals (more than 37 medicaments known).! Bicyclic pyrrolidines such as
pyrano[2,3-c] pyrrole derivatives are valuable molecules, because of their conformational
restriction may be useful for better bio-target interections (Scheme below).? On the other
hand, vinylogous ketone-derived alkylidene Meldrum's acids (vKAMA) proved to be versatile
platform molecules involved in the various 1,6-conjugate additions involving C-C bond
formation, and were recently applied in the thio-Michael addition reaction by our group to
obtain thiochromanes.® Thus, we decided to challenge the aza-Vinylogue-Michael-Aldol-
Cyclocondensation (aza-VMAC) reaction with a-ketamides as readily available substrates to
lead to an unprecedented C-N bond formation with this type of substrate.

To our delight, the vKAMAs showed an excellent performance in the aza-VMAC reaction
affording a new entry to pyrano[2,3-c]pyrrole derivatives, encompassing the relative control
of three contiguous stereocenters in an excellent diastereoselectivity and good to excellent
yields (21 examples, 53-97% isolated yields, >96:4 dr).*
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Abstract: Today's global energy demand and industrialization require large quantities of fossil
fuels, resulting in huge CO; emissions into the atmosphere from power plants®. Currently,
anthropogenic CO; is considered to be the main cause, and there is a strong demand for CO;
capture technologies? to reduce its concentration in the atmosphere.

The synthesis of polymers from renewable resources is also driven by the need to reduce our
dependence on petroleum-derived products and to develop sustainable materials
technologies. Among renewable resources, hydroxybenzaldehyde, is an aromatic molecule
that can be found in nature and can also be produced on a large scale from waste. It can be
used as an aroma, but can also be involved in the development of reformable materials.

In this context, the COSMOS project aims to develop new reversible thermosets materials
containing polyamines and hydroxybenzaldehyde derivatives, characterize them and
evaluate their membrane properties in terms of permeability and selectivity to gases (N2,
CO,).
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Figure 1 Gas permeation through selective CO: transport membranes?.
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Abstract: Natural topical delivery systems (creams, emulsions, gels) often contain
biologically active molecules such as antioxidants. a-tocopherol is a hydrophobic vitamin
(Vitamin E) extensively used as an anti-age and antioxidant agent in cosmetic formulations.
However, its use is often limited due to its low stability’. Complex coacervation, a method
involving the self-assembly of oppositely charged polymers through electrostatic
interactions, holds promise for encapsulating a-tocopherol. This technique enables high
loading capacities and high encapsulation efficiencies; making it an excellent approach to
enhance the oxidative stability and controlled release of biologically active ingredients 2. The
present work introduces a cross-sectional study to explore 1) the encapsulation of a-
tocopherol using fungal chitosan (FC), a cationic polysaccharide derived from fungal sources,
combined with gum arabic (GA) by complex coacervation and 2) the interactions of these
new delivery systems containing encapsulated Vit. E with oil-in-water emulsions and their
impact on macroscopic properties such as texture.

Complex coacervation| [Interaction with cosmetics
Particle size analysis
Gum arabic (GA) ® Fungal chitosan (FC) Rheology & 3 5 -
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Figure 1 Schematic representation of the methods of complex coacervation and the characterizations of their
interactions with cosmetics.
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Abstract: nowadays, producing well-ordered periodic nanoscale patterned surfaces at the
sub-10 nm level with low density of defects and sharp interfaces still remains a great
challenge. In this context, polymeric Janus nanorods (JNRs) which are asymmetrical
nanoparticles that exhibits two faces of different chemistries, are considered as a promising
candidate to achieve this purpose, but their potential remains very little explored.
Recently, our academic partners* have developed a robust and versatile strategy to self-
assemble end-functionalized polymers into JNRs that are several hundreds of nanometers
long(up to um-range) with an average diameter ca. 10 nm?. By the deposition of such
developed anisotropic objects on a solid substrate using different deposition techniques (i.e.,
Drop-casting, Spin-coating, Dip-coating), we have indeed proved that these JNRs has the
ability to self-organize and form a highly anisotropic patterns on the substrate with a
periodic distance of 12 nm (using AFM measurements in Peak-Force Quantitative
Nanomechanical Mapping mode, see Figure.1). However, forming a 2D aligned surfaces
relevant to advanced lithography applications requires a high level of control over the
deposition as well as the orientation of these nanocylinders. For this reason, Langmuir-
Blodgett deposition technique wasalso employed to guide their self-assembly into highly
oriented nanopatterned monolayer.

The results concerning the deposition of JNRs on silicon substrate using several techniques
including Langmuir-Blodgett deposition as a function of the deposition parameters and the

experlmental condltlons that govern their orientation processes will be presented.

- = = Figure 1 Adhesion AFM image of JNRs with poly(dimethylacrylamide)
(PDMACc, DPn = 83) on one side and Poly(N-acrylolmorphine) (PNAM,
DPn = 48) on the other side. Measurement carried out on a droplet of
a JNRs colloidal suspension after evaporation.
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Abstract: This project concerns the management of plastic waste, with a specific focus on
polymers containing brominated flame retardants (BFRs). The recycling of plastic waste from
electrical and electronic equipment containing BFRs presents a number of challenges, the
most significant of which is the recent introduction of regulations pertaining to the
environmental toxicity and bioaccumulation of these substances.

The objective of this project is to develop a sustainable process for the decontamination of
these plastics, thereby enabling their reintegration and reuse in the recycling process. The
proposed process combines two methods that have proven highly effective for
decontaminating plastics on a laboratory or even pilot scale: supercritical fluid treatment
using supercritical carbon dioxide (sc-CO2) and UV-irradiation. The supercritical carbon
dioxide (sc-CO;) solvent is non-toxic and exhibits intermediate properties between liquids and
gases, conferring it high diffusivity and solubility (Figure 1) [1]. The irradiation experiments
were conducted at room temperature using a light source under vacuum conditions in a
vacuum seal developed at UMET. The study will involve the application of the aforementioned
techniques to the model systems, with subsequent characterization of the resulting effects
through comparison of the properties of the initial and treated samples. A variety of analytical
techniques will be employed to assess the polymer's evolution and the presence of
contaminants in parallel.
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Figure 1: Schematic illustration of the experimental Sc CO; extraction system [1].
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Abstract: Organic solar cells offer a number of advantages light weight and a good flexibility.
However, their power conversion efficiencies (PCE) are still well below those of silicon-based
cells (PCE 25-26%).1 Platinum oligomers are suitable donors, mixed with an acceptor, a PCE off
15% have been achieved, close to international record of 19.2% reached with conjugated
polymers.? Their performance can be improved (objective, PCE > 18%) by preparing fiber-
shaped stereoregular [Pt]-oligomers to promote charge transport and nanosegregation of the
active layer. By now, none fiber have been obtained with [Pt]-oligomers, the aim of our work
is to promote their formation with the insertion of a planar chiral [2.2]paracyclophane
([2.2]PCP) platform? in diketopyrrolopyrrole (DPP) containing conjugated ligand. The use of
enantiomerically pure [2.2]PCP should produce the first stereoregular [Pt]-oligomers, while
the insertion of a helical enhancer should increase the dihedral angle (¢) and promote
helicoidal structure for the preparation of the fibers. Initial results, including the synthesis
aspects and first target characterizations, will be presented in this communication.
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Abstract: Piezoelectric ceramics and films are essential components in many sectors including
medical, automotive, civil, and military industries. These functional materials are used in
sensors, transducers, generators and other applications. One of the most commonly used
piezoelectric compounds is PbZri«TixO3 (PZT). In recent years, the focus has shifted towards
eco-responsible, lead-free materials! due to environmental concerns and regulations
governing electrical and electronic equipment®3. A notable example is BaixCaxTi1-,Zr,O3
(BCTZ), an oxide with promising piezoelectric properties. In this work, BCTZ targets were
synthesized by solid-solid route involving carbonate and oxide precursors, then deposited on
SrTiOs single-crystal substrates by pulsed laser deposition (PLD). Using this kind of substrate,
the deposition parameters were optimized to obtain high-quality heteroepitaxial films. Next,
BCTZ thin films were grown onto Al;Os polycrystalline substrates (with or without a metallic
LaNiO3 bottom electrode) to measure the material’s piezoelectric performances. Recently, a
BCTZ film was deposited onto a Al,03 beam equipped with interdigitated Pt electrodes for
energy harvesting studies. In this presentation, structural and electrical results obtained
through various complementary techniques such as X-ray diffraction, scanning electron
microscopy and piezoelectric force microscopy will be addressed and discussed.

This work, supported by the Hauts-de-France Region (France), is part of a project titled
“Optimization of Piezoelectric Properties in eco-responsible functional oxides for ENergy
harvesting (OPPEN)”.
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Figure 1 X-Ray Diffraction pattern of a BCTZ thin film grown on an alumina
beam. Both film and substrate peaks are found; a peak due to the use of
silver paint during PLD is also noted.
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Abstract: a-chlorophenylacetic acids 1 are versatile synthetic intermediates involved in the
synthesis of several drugs.? Therefore, several methods were reported to synthesize a-
chlorophenylacetic acids including chemical (mainly oxidation of a-chloroaryl acetaldehydes?
or chlorination of a-hydroxyarylacetic acid*) or electrochemical approaches but none of them
proved to be general. As far as electrochemical approaches are concerned, the
electrocarboxylation reaction of a-chloroaryl derivatives have been extensively studied.”> On
the other hand, electrocarboxylation of a,a-dichloro species remains elusive.® To the best of
our knowledge, only one example has been described (R' = H, Ar = Ph) with low yield and
selectivity (Cl vs H).

(a) General methods for the synthesis of a-chloroarylacetic acid derivatives

Multi-steps synthesis of starting materials

¢--- Known classical chemical approaches: - ----- | oo Known electrochemical approaches:----+
} ArXX X = OH — CI (R = OH) i ! X Few Reports !
3 R “COR R=H —OH (X = Cl) i ¢ X Limited to one example (R'=H, Ar = Ph) i
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(b) This work : Electrochemical carboxylation reaction of a,a-dichloroaryl compounds
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Figure 2 General approach and our approach towards chloroaryl compounds

We would like to report herein our contribution to the electrocarboxylation reaction of a,a-
dichloroarylmethane 2 derivatives in order to provide an efficient and selective synthesis of
chloroarylacetic acid derivatives 1 (Scheme b).’

2 For examples, see: (a) Frank, R.; Bahrenberg, G.; Christoph, T.; Schiene, K.; DeVry, J.; Damann, N.; Frormann, S.; Lesch, B.;
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1647.

5 For examples, see: Murtaza, A.; Qamar, M. A.; Saleem, K.; Hardwick, T.; Zia Ul, H.; Shirinfar, B.;Ahmed, N. Chem Rec 2022,
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Abstract: In the context of reducing the energy and environmental impact of organic
chemistry processes, mechanochemistry emerges as a promising alternativel.
Mechanochemistry involves the use of mechanical energy to activate a chemical reaction.
Energy is supplied by moving beads (vibratory mills or planetary mills). Furthermore,
mechanochemistry enables solvent-free reactions with significant reductions in reaction
times?.

The carboxylation of unsaturated compounds via mechano-catalysis under a reactive CO;
atmosphere holds significant promise for the valorization of synthons and the synthesis of
high-value carbonyl compounds3. Additionally, the direct carboxylation of aromatic
compounds aligns with the approach of CO; valorization by utilizing it as a carbon source
through the development of eco-friendly technologies. (Figure 1)

catalyst 0
m+2nR————H + mC02+ m+2n B > m R——— < + N R—————R + m+2n BH
grinding auxiliarie o

R = {Ar, Alkyl} Base
Figure 1 carboxylation and carbon-carbon coupling are competing reactions in this study

We will present the results obtained using phenylacetylene as a model substrate. We will
demonstrate the significance of grinding auxiliaries on the obtained results. We will discuss
the mechanical influence of grinding auxiliaries, particularly auxiliaries on the catalyst
reactivity as well as the selectivity of the obtained products. Additionally, we will present the
impact of grinding on the abrasion phenomena of reactors and beads.
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Abstract: A wealth of information is contained in archaeological teeth and bones. It is possible
to obtain information on the age of samples with carbon-14 dating or amino acid
racemization, animal diet with stable isotope analysis and taxon and proteome identification
with paleoproteomics. Currently, there is no single preparation method for all these
techniques. Unfortunately, it is not always possible to take several samples from bones or
teeth, due to their rarity. In this study, we demonstrate for the first time that it is possible to
combine these different analyses using a single bone collagen extraction protocol. Based on a
collagen extraction method used for isotopic analysis developed at MNHN, paleoproteomic
and amino acid racemization analyses were integrated. Paleoproteomic analysis enabled taxa
to be identified from supernatants from the demineralization and decontamination stages of
the samples, using ZooMS analysis on the MALDI FTICR. Amino acid racemization was
performed on freeze-dried collagen after acid hydrolysis and derivatization with Marfey’s
reagent. Analysis was performed using nanoLC-MSMS orbitrap.
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Figure 1 Diagram of the study, proposing the combination of 4 different analyses based on an archaeological
sample preparation. The 4 methods are carbon-14 dating, stable isotopes, paleoproteomics and amino acid
racemization.
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Abstract: Metabolomics allows identification of a wide range of metabolites. Exploring the
diversity of these molecules requires a methodological workflow that can comprehensively
extract, detect, and identify them. Proteome analysis is often needed for a complete
understanding of a biological system. This study explores three extraction methods capable of
providing the best extraction of metabolites and proteins in a plant system. Each of these
techniques was tested on lyophilized potato tuber powder, with the aim of understanding the
behaviour of several potato cultivars when exposed to cold storage. Due to sample
complexity, direct injection on FTICR mass spectrometers and LC-MS/MS were used for
metabolomics and proteomics analyses, respectively. Three extraction methods were used for
this study: MTBE extraction, chloroform extraction and methanol extraction. Two milligrams
of potato tuber powder were used for each extraction method. eFASP?! protocol was used to
prepare peptides from complete proteins before proteomic analyses.
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Figure 1: Pipeline for a simultaneous proteomic and metabolomic analyses. The freeze-drying process took
place in a freeze-dryer. Grounding was done manually using a mortar and a pestle.

References:
1 Erde, J.; Loo, R. R. O.; Loo, J. A. Enhanced FASP (eFASP) to Increase Proteome Coverage and Sample Recovery for
Quantitative Proteomic Experiments. J. Proteome Res. 2014, 13 (4), 1885-1895.


file://///ur.univ-rouen.fr/urdatas/personnels/castatho/MCF/SCF%20normandie/JNOEJC2024/BOOK/pierre.otuszewski.etu@univ-lille.fr
https://msap-lab.fr/

CO-37

Super-Resolution for Fourier Transform Spectroscopies by
Differential Evolution (DE) Algorithm

Azad Kicibayov?*, Marc Haegelin?, Pierre Collet3, Ulviyya Abdulkarimova?, Christian Rolando?

1UAR CNRS 3290 MSAP, University of Lille, 59650 Villeneuve d’Ascq, France
2Data Science & Artificial intelligence, French-Azerbaijani University, Baku, Azerbaijan
3Instituto Tecnoldgico para la Innovacion en Salud y Bienestar, Universidad Andrés Bello, Valparaiso, Chile
*Presenting author: a.kichibayov@ufaz.az & https://msap-lab.fr/

Keywords: Fourier Transform (FT) spectroscopies; super-resolution; differential evolution
algorithm.

Abstract: The raw signal from any Fourier Transform (FT) spectroscopy is constituted by sum
of damped sine in the time domain called transient. From this transient a spectrum in the
frequency domain is obtained by a Discrete Fourier Transform (DFT). The frequency domain
spectrum is then transformed in the desired scale for example ppm in NMR or m/z in mass
spectrometry. DFT has a major limitation: The peak width in the spectrum is proportional to
the transient duration in the time domain. Obtaining peaks in the spectrum sharper than those
obtained by DFT is called super-resolution. Our algorithm, sinus_it, was applied on simulated
as well as experimental signals acquired on a Bruker SolariX 9.4 Tesla FTICR mass
spectrometer. Sinus_it searches a sum of sine that fits the transient using a differential
evolution algorithm which belongs to the broader class of evolutionary algorithm. In an
evolutionary algorithm, like in Nature, a population of solutions is evolved toward better
solutions by mutation and mixing solutions. Sinus_it determines for each sine the intensity,
frequency and damping factor. Preliminary results which showed that Sinus_it running time is
proportional to data points in the transient and sines to be searched. In all cases a super-
resolution near the theoretical limit of 4 was obtained. In other words, we can use only the
first quarter of the transient where the signal is more intense affording more accurate isotopic
ratios. Genetic evolutionary algorithms are by nature stochastic, which mean that the results
of a run depend on the random numbers drawn. By running Sinus_it about thirty times or
more we will show that the standard deviation on sine parameters is low and inversely
proportional to the signal to noise ratio. The high accuracy of Sinus_it is proved by the perfect
linear dependence of the phases with the starting point in the gradient.
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Figure 1 Glutathione full isotope pattern, coarse isotopic distribution, black FFT, red sinus_it, blue cross true values
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Abstract: The telomerization reaction of butadiene with alcohols catalyzed by Palladium
complexes represents an environmentally friendly and 100% atom economic way to obtain
octadienyl ethers?. We recently investigated the reaction employing aliphatic and
investigated the activity of a series of Palladium N-heterocyclic carbenes (Pd-NHC) as
catalysts3. This time we focused the work on the use of aromatic alcohols, since there has
been very little research on this particular reaction'. The project aims to study the behavior of
different Pd catalysts in the telomerization of a series of phenols, focusing particularly on the
guaiacol due to its role as model substrate for the lignin°. Further experiments on the
telomerization of butadiene with lignin will be performed in the last part of this project.

Figure 1 Pd-catalyzed telomerization of butadiene with guaiacol.
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Abstract: From an economic and environmental perspective, the development of efficient
reaction for the synthesis of structurally complex architectures through the difunctionalization
of 1,3-dienes has attracted increasing interest of the industrial and academic communities.*
Whereas the development of a radical cascade process has emerged as a powerful tool for the
difunctionalization of 1,3-dienes, this strategy under electrochemical conditions and metal
free remains limited to only few examples? and represents a major challenge in synthetic
organic chemistry.

In this context (Scheme below), we report here a novel, metal-free, oxidant-free and electro-
mediated methodology for the regio- and stereoselective carbo-alkoxy-functionalization of
1,3-dienes, which provides an eco-efficient multicomponent reaction (MCR) towards various
valuable (E)-polyfunctionalized alkene products. More than 25 compounds have been
synthesized with a regioselectivity for the 1,4 adduct reaching up to 95:5. The method exhibits
a great tolerance towards functional groups, when starting with substituted-1,3-dicarbonyls 1
and dienes 2 substrates.
: i
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27 examples synthesized
Ratio (1,4 addition : 1,2 addition) up to 95:5

Electrochemical carbo-alkoxy-functionalization of 1,3-dienes.
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Abstract: Terpenes are abundantly emitted from vegetation into the troposphere. They react
readily with atmospheric species, such as H20, ozone, OH, and NOs radicals, and with light,
resulting in several first-generation terpene oxidation products (FGTOP).! These products,
having a brief existence in the atmosphere, swiftly undergo oxidation reactions, generating
secondary oxidation products.? In this context, we present the research conducted on
Myrtenal, a FGTOPgenerated mainly from the oxidation of a-pinenel. The gas phase reaction
of some atmospheric species with myrtenal has been addressed in the literature'2. However,
studies on the chemical behavior of myrtenal in the condensed phase are lacking in the
literature. This study intends to understand the behavior of single droplets containing
myrtenal when particles are exposed to various environmental circumstances. To observe
their behavior, we employed an innovative setup combining an acoustic levitation system with
a Raman microspectrometer that includes a high-speed video camera (figure 1). This allowed
us to monitor the changes in particle composition and morphology over time as the reactions
progressed. Research on myrtenal revealed
significant differences in reactivity between
individual particles and bulk conditions.
Additionally, we investigated the hygroscopic
properties of the particles before and after ACoUsHE
reactions. Interestingly, the products formed reflector
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Abstract: To support the ever-growing microelectronics industry, the techniques for
miniaturizing chips have been carried out by a method called nanolithography?®. In this context,
our aim in the JASUR ANR project is to produce large scale, sub-10 nm, nanopatterned surfaces
with a low density of defects and sharp interfaces by depositing and aligning Janus nanorods
(JNRs). JNRs are one-dimensional nanoparticles that exhibit two sides with different
compositions and functionalities (Janus character) 2. My work in this context is to prepare the
JNR by self-assembly through cooperative hydrogen bonding in organic solvent (Figure 1) and
control their dimensions by playing with the chemical structure of the building blocks, the
formulation and the process conditions.

The design of JNRs is very difficult to achieve because of ~ wean

their nanometric dimensions, anisotropy and non- |« f.let
symmetry. Prior to our work, only two examples existed
in the literature to prepare such structures*® by
supramolecular self-assembly, both relying on the
incompatibility between polymer arms to induce the Janus
character. Recently, we showed that using complementary
and non-symmetric tris-urea stickers allowed forcing the

Janus character independently of the incompatibility R s o il
between the pOIymer armSl (Flgure 1) The SE|f-aSSme|y F|gure 3C0ncept of Supram0|ecu|ar
was mainly studied in aqueous medium. Janus nanorods formation

For the purpose of the JASUR project, being able to

prepare JNR in organic solvents in order to control the extent of self-assembly and therefore
the characteristics of the particles is sought for. Here, we present preliminary results showing
that static and dynamic light scattering, as well as small angle neutron scattering can be used to
probe the dimensions and local structure of the particles formed by self-assembly in organic
solvents, with some limits and advantages of the techniques. It was moreover shown that upon
direct dispersion of chloroform, the system hardly associated leading to very small particles. In
cyclohexane, long nanocylinders are obtained, with fewer defects with a co-solvent approach

than with a direct-dispersion route.
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Abstract: One billion tires reach their end-of-life every year worldwide, and the resulting
waste is either “down-cycled” for low-value applications or simply discarded into the
environment. However, almost half of the mass of a tire consists in polydienes that can be
repurposed with a suitable chemical recycling strategy. In particular, the Ru-catalysed cross-
metathesis depolymerization reaction is a promising route for upcycling rubber waste because
of its robustness, high tolerance for various functional groups, and, importantly, the
simultaneous end-functionalisation of the resulting oligomers.’”® Here, we present the
synthesis of telechelic polymers obtained via metathetic depolymerisation of polyisoprene in
the presence of phosphorus-containing chain-transfer agents.* Under mild reaction
conditions, phosphonated polymers with M, from 3 to 9 kg mol! and relatively low
dispersities are prepared in moderate to high yields. This upcycled raw material can, in turn,
be used for higher value-added applications where phosphorus-rich materials are desired.
Moreover, the oligomers can be used as a starting platform for new materials by leveraging
the wide scope of phosphorus chemistry.
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Figure 1. Ru-catalysed metathetic depolymerization of polyisoprene into telechelic phosphonated oligomers.
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Abstract: Flow technology is a process that is gaining importance in organic chemistry: it
exhibits many advantages over classical batch conditions for reactions that require very
precise time control, very safe conditions, or that are difficult to scale-up.? In the frame of the
research performed at the MM team of PBS laboratory, microflow reactors are used to access
bio-based polymers with precise functionalization (Figure 1).?
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Figure 1 stainless steel flow assembling for polymyrcene synthesis

(2M THF

Here, we now report that telechelic polymyrcenes can be synthesized through anionic
polymerization in flow. Due to the specific features of flow reactors, varying parameters (flow
rate, reactor length,...) the Mn of the telechelic polymer can be easily tuned and various
functional groups can be introduced, notably by using gas-liquid conditions.
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Abstract: Polyethylene terephthalates (PET) are one of the most abundant polymers in our
daily life as they are the main polymers in polyesters textiles, food containers and bottles.
Formed of terephthalic acid and ethylene glycol, these polyesters constitute a pollution source
either as macro-PET or after degradation into micro- and nano-PET. Many analytical studies
had been performed on PET but their identification on molecular level are not satisfying as
they are not allowing the study of their structural modifications after ageing [1]. So, it’s crucial
to study the degradation mechanisms of these samples after exposure to the environment
(irradiation, micro-organisms, salinity...) and to quantify them. Our methodology combining
soft chemical depolymerization and ultra-high resolution mass spectrometry is a promising
solution and proved its success on environmental PET. A solubilization in 1,1,1,3,3,3-
hexafluoro-2-propanol (HFIP) was performed prior to a transamidation using N,N’-dimethyl-
1,3-propanediamine (DMAPA) at room temperature or 57 °C. After extraction with ultrapure
water and ethyl acetate, the products were analyzed by MALDI FTICR MS and LC ESI Orbitrap
MS. Many PET containers and bottles from different countries, brands and contents were
analyzed in addition to marine samples. For each, a specific signature was determined. Dimers,
oligomers, crosslinked, oxidized products and additives were successfully identified.
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Figure 1 Methodology of depolymerization and analysis of PET samples.
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Abstract: Organophosphates (OPs) have been known for their use in the agriculture industry
for almost 100 years, since the synthesis of Parathion in the 30s.! Because of their high toxicity,
since the second world war, these compounds also play an important role in the composition
of chemical warefare.? Given the growing consumption of organophosphates (OPs) based
pesticides, leading to water contamination and, at the same time, ascending stocks of banned
OPs, new ways of treatment and trapping of OPs have been gaining attention in the scientific
community.® In this work, we present new products based on different ways of
functionalization of a affordable vegetable oil for recovering and hydrolyzing OPs.%* (Figure
1).
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Figure 1 Treatment of water contaminated with OPs.
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Abstract:

Oxidized cellulose is being investigated as a possible binder for silicon anodes in lithium-ion
batteries, to address concerns such as low cycle life and quick capacity reduction caused by
silicon volume expansion®2. Carboxyl groups in oxidized cellulose produce strong hydrogen
bonds with silicon particles and copper current collectors, indicating potential for electrode
stability during charge cycles. High-energy ball milling is used to investigate various anode
compositions in terms of compositional uniformity. Cellulose is oxidized by TEMPO treatment
after NaOH/Urea chemical alteration, shifting from cellulose | to Il and perhaps improving
compatibility with silicon. To investigate variations in oxidized cellulose from various sources
(Microcrystalline cellulose, and alpha cellulose), characterization methods such as XRD, FTIR,
SEM, and Solid state NMR are used, in addition to laser granulometry, XRD, and SEM for silicon
particle examination. However, electrochemical testing of the oxidized cellulose in coin cells
has yet to be performed. These discoveries, subject to electrochemical confirmation,

represent a step forward in silicon-based lithium-ion battery technology.
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Abstract: Polyolefins (including low-density polyethylene (LDPE)) are widely used in different
manufacturing processes?, such as food, cosmetic or pharmaceutical packaging. Raw materials
are frequently modified to meet industrial requirements. In general, improving gas barrier
properties is necessary.

To correlate the structure with gas barrier properties, LPDE films with different crystallinity
(35% and 46%, measured by differential scanning calorimetry (DSC) and labelled as LDPE-35
and LDPE-46) were analyzed. It is known that crystallinity has a direct influence on the gas
barrier properties by creating tortuosity and, therefore, preventing gas molecules from
passing through the material?.

LDPE films were obtained by extrusion using a twin-screw extruder. In order to study the
influence of the extrusion direction, the mechanical analysis was performed in the transverse
(TD) and machine (MD) directions. The obtained results show that whatever the direction of
the film extrusion is, the Young modulus value of LDPE-46 is higher than that of LDPE-35 (Table
1), testifying to the film rigidity rising. Besides, higher gas permeation coefficient values were
revealed for LPDE-35 than for LDPE-46. Indeed, the increase in film crystallinity slows down
the gas molecules permeation through the LDPE film. However, the obtained gas selectivity
values are rather similar for both films. This result confirms that selectivity depends mainly on
the material chemical nature that is the same for both LDPE films. Consequently, an adequate
balance between the gas barrier properties and mechanical behavior should be found in order
to obtain a flexible gas barrier material.

Table 1 Mechanical and gas barrier properties of different LDPE grades

Young modulus (MPa) Permeability coefficient (Barrer) Gas selectivity
MD TD N2 02 CO2 02/N2  C02/02 CO2/02
LDPE-35 1106 114+8 1,49+0,02 4,61+0,01 20,66+0,04 3,1 4,5 13,9
LDPE-46  225%12 311+11 | 0,92+0,01 2,95+0,01 13,1+0,2 3,2 4,4 14,3
MD (Machine Direction), TD (Transverse Direction)
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Abstract: Improving tire waste management presents a formidable environmental challenge,
as conventional disposal methods often result in pollution and resource depletion.'? Chemical
recycling offers a promising alternative by repurposing waste tires into valuable chemical
feedstocks. This study explores the application of photoredox catalysis for the
depolymerization of tire rubber, offering a sustainable solution to this pressing issue. By using
light-induced electron transfer processes, we can cleave polydiene bonds into functionalized
oligomers offering a promising solution for waste reduction and resource optimization. This
approach consists in using a vinyl ether initiator, a chain transfer agent for functionalization
and an organic dye activated under blue light irradiation to depolymerize polyisoprene as a
polydiene model. This innovative method enables the synthesis of smaller, functionalized
polymers that can be reincorporated into further polymerization processes, contributing to a
circular economy model.

\'—_\astomers
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Figure 4 : The (he)art of recycling polymer through photoredox initiated depolymerisation.
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Abstract: Starch is a main storage form of carbon for plants and is composed of glucose
residues linked together by a-1,4 O-glycosidic linkages and branched through a-1,6 bounds
[1]. The two polymers composing starch as amylose and amylopectin form water insoluble
granules ranging from 1 to up to 100 um in diameter depending of their botanical origin.
Furthermore, a wide range of granule morphologies also exists regarding their origins (plant
species, organs, tissues, cells) [2, 3]. In the present work, we developed a miniaturized method
for determining amylopectin chain length distribution (CLD) by fluorescence-assisted capillary
electrophoresis (FACE). The method relies on single granule entrapped with fused silica
capillaries followed by starch gelatinization and debranching. Sample desalting on Hypersep™
Hypercarb™ tips following APTS-labelling and the use of nanovials allowed for the
fluorescence analysis of undiluted samples.
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Figure 1 Methods for granules collection and glucans derivatization by APTS followed by Capillary Electrophoresis
detection.
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Abstract: Textile industry has a significant impact on water contamination because of the large
amounts of heavy metals, toxic dyes, organic, and inorganic pollutants which generates
several environmental problems.! Cost-effective polymers as absorbents can reduce the cost
of the remediation process. Composites of biopolymers exhibit interesting properties such as
improved durability, processing capability, high functionality, a large surface area, and
recyclability?. Therefore, biopolymers based hydrogels have been investigated in recent years
for the sorption of heavy metals and dyes3. In this study, we are focusing on dye adsorption
such as Congo red (CR) and methylene blue (MB) used in textile industry. Surface-modified
nanocrystals from chitin and cellulose are studied for their ability to remove those dyes from
water during hydrogel preparation with bacterial alginate. These findings contribute to a
better understanding of the potential applications and performance of the nanocrystals in
dye-related systems.
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Scheme 1. (a) polysaccharide-based hydrogels formation and (b) adsorption of Congo red and methylene blue by hydrogel.
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Abstract: On the one hand, gem-difluoroallenes, due to their unique electronic properties
and hydrophobicity, are widely used in medicinal chemistry, in pesticide development, and
for the preparation of high-performance materials. On the other hand, organosilicons have
become increasingly significant in organic synthesis. Their unique properties, coupled with
the low toxicity of silicon atom, have led to their widespread application not only in organic
synthesis but also in medicinal chemistry.l3l Herein, we reported palladium-catalyzed highly
regioselective hydrosilylation of gem-difluoroallenes for the synthesis of disubstituted
vinylsilanes (racemic version).
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Abstract: The cyclopropane is the smallest and the most constrained cycloalkane, and its
introduction into bioactive molecules can affect their conformation, and hence their biological
properties. The cyclopropyl ring is one of the most encountered cycles in the drugs structure
approved by the FDA.! In this context, the development of new synthesis strategies is essential
to access to new cyclopyl-containing scaffolds. The most efficient approach and the one
described herein is the [2+1] cycloaddition, i.e. the cyclopropanation of alkenes.? The first
enantioselective cyclopropanation reaction was reported by Nozaki using a copper(ll)-
catalyst, styrene, and ethyl diazoacetate.? Since then, new catalysts and reaction conditions
have been developed to obtain outstanding enantiomeric excess. In the literature, there are
several cyclopropanations based on the reaction between diazoacetates and dienes. During
the last four decades, different catalysts were used to promote the synthesis of cyclopropanes
from 2-substituted 1,3-butadienes such as rhodium(ll) acetate, copper, or palladium#. Only
three publications in the literature report the synthesis of this kind of cyclopropanes, based
on the synthesis method of Mueller®. On the other hand, the diazo pyruvates were rarely used
for cyclopropanation, especially with dienes. In this context, we decided to develop an
enantioselective synthesis strategy of cyclopropanes from the ethyl diazo pyruvate and
dienes. To catalyze the reaction, the Ru(ll)Pheox is used, a highly stereoselective catalyst
developed by lwasa®.
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Figure: synthesis scheme of dienes cyclopropanation with the Ru(ll)Pheox structure
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Abstract: Lewis acids, essential elements in the realm of organic chemistry, exhibit a spectrum
of applications spanning pharmaceuticals, agrochemicals, and materials science. Particularly
within the domain of main-group chemistry, Lewis acids present alternatives to transition
metals, thereby driving this exploration into halogenated boronic acid esters (BAEs). Despite
the well-known role of BAEs as fundamental building blocks, their catalytic capabilities have
remained underexamined. Through an investigation into their Lewis acidity, our results
uncovered strengths  comparable to recognized boron trifluoride and
tris(pentafluorophenyl)borane. Additionally, we delved into the catalytic efficacy of BAEs in
the Hosomi-Sakurai allylation of aldehydes, revealing superior performance when compared
to boron trifluoride. This research lays the groundwork for further advancements in this
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Abstract: The selective modification of distant aliphatic C(sp3)-H bonds is crucial for efficiently
crafting intricate molecules with fewer steps.’ Among the various methods, one promising
approach involves utilizing photocatalyzed radical translocation through intermolecular
hydrogen atom transfer (HAT). This method allows for the functionalization of distal C(sp3)-H
bonds under mild conditions, employing a 1,5-hydrogen atom transfer mechanism.'% 1
However, compared to heteroatom-assisted transformations, there has been less exploration
into carbon-radical mediated remote functionalization, particularly regarding vinyl radical-
induced alterations to remote C(sp3)-H bonds. Recently, there has been growing interest in
employing bifunctional reagents as a sustainable means of modifying unsaturated
compounds, facilitating the synthesis of crucial structural frameworks in a step-efficient
manner.’> Nevertheless, the coupling of vinyl radical-mediated distal C(sp3)-H bond
functionalization with bifunctional reagents via a 1,5-HAT process remains largely unexplored,
with only a few instances reported to this day.!® Therefore, we investigated into an innovative
photocatalytic approach for the 1,4-bifunctionalization of thioalkynes, presenting a novel
pathway for synthetic exploration.4
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Abstract: a-chlorophenylacetic acids 1 are versatile synthetic intermediates involved in the
synthesis of several drugs.’® Therefore, several methods were reported to synthesize a-
chlorophenylacetic acids including chemical (mainly oxidation of a-chloroaryl acetaldehydes®®
or chlorination of a-hydroxyarylacetic acid'’) or electrochemical approaches but none of them
proved to be general. As far as electrochemical approaches are concerned, the
electrocarboxylation reaction of a-chloroaryl derivatives have been extensively studied.'® On
the other hand, electrocarboxylation of a,a-dichloro species remains elusive.'® To the best of
our knowledge, only one example has been described (R' = H, Ar = Ph) with low yield and
selectivity (Cl vs H).

(a) General methods for the synthesis of a-chloroarylacetic acid derivatives

¢--- Known classical chemical approaches: - ----- | oo Known electrochemical approaches:----+
} ArXX X = OH — CI (R = OH) i ! X Few Reports !
3 R “COR R=H —OH (X = Cl) i ¢ X Limited to one example (R'=H, Ar = Ph) i
; } i X Low yield i
3 ; No general methods 3 ! X Low selectivitiy (Cl vs H) i

Multi-steps synthesis of starting materials

{

(b) This work : Electrochemical carboxylation reaction of a,a-dichloroaryl compounds

Galvanostatic
b Ar_ Cl v 10 examples
dit
ArR'CHCI, + CO, ___conditions _ v Up to 53% isolated yield

L 1 2
Undivided cell R 1 CO:R ¥ High selectivities (CI/H: up to 90:10)

2
v Easy accessible

Figure 5 General approach and our approach towards chloroaryl compounds

We would like to report herein our contribution to the electrocarboxylation reaction of a,a-
dichloroarylmethane 2 derivatives in order to provide an efficient and selective synthesis of
chloroarylacetic acid derivatives 1 (Scheme b).%°

15 For examples, see: (a) Frank, R.; Bahrenberg, G.; Christoph, T.; Schiene, K.; DeVry, J.; Damann, N.; Frormann, S.; Lesch, B.;
Lee, J.; Kim, Y.-S. and Kim, M.-S. (2010) PCT International Application W02010/127856. (a) Murakami, K.; Ohashi, M.;
Matsunaga, A.; Yamamoto, |.;Nohira, H. Chirality 1993, 5, 41-48.

16 For an example, see: Paraskevas, S. M.;Paraskevas, M. S. Catal. Commun. 2004, 5, 687-690.

17 For an example, see: Carnell, A. J.; Kirk, R.; Smith, M.; McKenna, S.; Lian, L. Y.;Gibson, R. ChemMedChem 2013, 8, 1643—
1647.

18 For examples, see: Murtaza, A.; Qamar, M. A.; Saleem, K.; Hardwick, T.; Zia Ul, H.; Shirinfar, B.;Ahmed, N. Chem Rec 2022,
22, 202100296 and references therein.

19 (a) Silvestri, G.; Gambino, S.; Filardo, G.; Greco, G.;Gulotta, A. Tetrahedron Lett. 1984, 25, 4307-4308. (b) Silvestri, G.;
Gambino, S.; Filardo, G.; Tiitta, M.; Sjostrom, M.; Wold, S.; Berglind, R.;Karlsson, B. Acta Chem. Scand. 1991, 45, 987-992.

20 C, Maret, N. David, D. Pierrot, E. Léonel, V. Levacher, J.-F. Briére, S. Oudeyer, Molecules 2023, 28, 6704
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Abstract: [2.2]paracyclophane ([2.2]PCP) is an original 3D carbon architecture consisting in
two benzene rings opposite to each other and covalently linked at the para positions by CH,—
CH> groups.! [2.2]PCP derivatives are characterized by a high rigidity, strong m-1t interactions
and planar chirality (a single substituent is enough to have enantiomers). In the last few years,
[2.2]PCP chemistry has progressed tremendously, in terms of functionalization and
applications (bio- and materials science). However, examples of sulfur-containing building
blocks remain scarce.

We wish to present in this communication an innovative and metal-free approach to
functionalize, in a highly regioselective manner, planar chiral sulfur-based
[2.2]paracyclophanes (Figure 1).2 The methodology we developed is based on the use of
readily available [2.2]PCP sulfoxides® and phenols as starting materials. Under the conditions
of an interrupted Pummerer reaction, an aryloxy sulfonium salt is generated and further
isomerizes to form a [2.2]PCP—aryl bond. The optimization of the operating conditions, the
study of the scope and limitations of the process will be highlighted. A mechanistic proposal,
supported by theoretical calculations using DFT, will be also presented.?

R
= N 1l = . |®
‘ S\R 1) Activator ‘ S\o Isomerization
10 ® @
HO

Figure 1 Reaction investigated from sulfinyl substituted [2.2]PCP in this study
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Abstract: Pyrrolidine is one of the most common heterocycle in organic synthesis and
pharmaceuticals (more than 37 medicaments known).! Bicyclic pyrrolidines such as
pyrano[2,3-c] pyrrole derivatives are valuable molecules, because of their conformational
restriction may be useful for better bio-target interections (Scheme below).? On the other
hand, vinylogous ketone-derived alkylidene Meldrum's acids (vKAMA) proved to be versatile
platform molecules involved in the various 1,6-conjugate additions involving C-C bond
formation, and were recently applied in the thio-Michael addition reaction by our group to
obtain thiochromanes.® Thus, we decided to challenge the aza-Vinylogue-Michael-Aldol-
Cyclocondensation (aza-VMAC) reaction with a-ketamides as readily available substrates to
lead to an unprecedented C-N bond formation with this type of substrate.

To our delight, the vKAMAs showed an excellent performance in the aza-VMAC reaction
affording a new entry to pyrano[2,3-c]pyrrole derivatives, encompassing the relative control
of three contiguous stereocenters in an excellent diastereoselectivity and good to excellent
yields (21 examples, 53-97% isolated yields, >96:4 dr).*

X

o R2 (0] (6]
! Base NN/ 0 mmmmommooooooes
N o | 0 E—— ' 21 examples |
o AN Solvent ; dr >96:4
R O @ R4 Temperature ' 53-97% :
R 3-16 h (R

VKAMA
Domino aza-VMAC reaction with vKAMAs
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Abstract: Organic solar cells offer a number of advantages light weight and a good flexibility.
However, their power conversion efficiencies (PCE) are still well below those of silicon-based
cells (PCE 25-26%).1 Platinum oligomers are suitable donors, mixed with an acceptor, a PCE off
15% have been achieved, close to international record of 19.2% reached with conjugated
polymers.? Their performance can be improved (objective, PCE > 18%) by preparing fiber-
shaped stereoregular [Pt]-oligomers to promote charge transport and nanosegregation of the
active layer. By now, none fiber have been obtained with [Pt]-oligomers, the aim of our work
is to promote their formation with the insertion of a planar chiral [2.2]paracyclophane
([2.2]PCP) platform? in diketopyrrolopyrrole (DPP) containing conjugated ligand. The use of
enantiomerically pure [2.2]PCP should produce the first stereoregular [Pt]-oligomers, while
the insertion of a helical enhancer should increase the dihedral angle (¢) and promote
helicoidal structure for the preparation of the fibers. Initial results, including the synthesis
aspects and first target characterizations, will be presented in this communication.

HELICALENHANCER
PLANAR CHIRALITY

Nanofiber structure

. N -
— ’ o R \ n-CONJUGATED SYSTEM 4CE S 18% ? n
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i No helical _
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Abstract: Fluorine chemistry has been extensively studied for decades, due to its wide set of
applications (medicinal chemistry, medical imaging, materials, agrochemicals...). In this
context, fluoroolefins have proven to be good mimics of the peptide bond, owing to their
similar steric and electronic properties.! The strength of the C—F bond also imparts a better
stability (i.e., towards peptide cleavage and isomerisation). Fluoropeptidomimetics have been
synthesised using various methods? and have a broad range of applications such as bioactive
substances (e.g., anti-cancer agents).!® Although the folding of oligomers of these
pseudopeptides into well-defined three-dimensional structures (foldamers) has been studied
for y-peptides and theoretical studies on -peptides have been carried out3, however no
experimental studies of §-peptide foldamers has been reported to date, up to our knowledge.
Therefore, herein, we report the synthesis of a novel §-pseudodipeptide, whose foldamer
studies are underway.

NH,/NHP \|/ o]
Fo 0" NH o F o o 0
L — F — I @é--“\opﬂé/\%a
" T"OH/OP | " "OP
~Sop
P = Protecting group 1 2 3 4

Figure 1 Retrosynthetic pathway for the synthesis of a novel §-pseudodipetide
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Abstract: In the context of reducing the energy and environmental impact of organic
chemistry processes, mechanochemistry emerges as a promising alternativel.
Mechanochemistry involves the use of mechanical energy to activate a chemical reaction.
Energy is supplied by moving beads (vibratory mills or planetary mills). Furthermore,
mechanochemistry enables solvent-free reactions with significant reductions in reaction
times?.

The carboxylation of unsaturated compounds via mechano-catalysis under a reactive CO;
atmosphere holds significant promise for the valorization of synthons and the synthesis of
high-value carbonyl compounds3. Additionally, the direct carboxylation of aromatic
compounds aligns with the approach of CO; valorization by utilizing it as a carbon source
through the development of eco-friendly technologies. (Figure 1)

catalyst 0
m+2nR————H + mC02+ m+2n B > m R——— < + N R—————R + m+2n BH
grinding auxiliarie o

R = {Ar, Alkyl} Base
Figure 1 carboxylation and carbon-carbon coupling are competing reactions in this study

We will present the results obtained using phenylacetylene as a model substrate. We will
demonstrate the significance of grinding auxiliaries on the obtained results. We will discuss
the mechanical influence of grinding auxiliaries, particularly auxiliaries on the catalyst
reactivity as well as the selectivity of the obtained products. Additionally, we will present the
impact of grinding on the abrasion phenomena of reactors and beads.
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Abstract: Polyols valorization traditionally relies in a protection/deprotection strategies.
Despites its bio-sourced origin, those methods bring many wastes and are not optimum. As a
solution, our group recently developed a straightforward catalytic method for the selective
oxidation of polyols using Iron Complex leading to lactones.

This method leans on the Iron complex capacity to do Hydrogen Borrowing. In 2014, Barta et
al. demonstrate the possibility to do reductive amination of an alcohol using Iron Complex,
having water as the exclusive side product®. Recently, a polyol (1,2,4-butantriol) has been
cyclized with aromatic amines using Ruthenium Complex?.

We are developing a method to understand and optimize the reductive amination of
aminopolyols using Iron Complex. This preliminary work opens the way to iminosugars
formation using Iron Homogenous Catalysis on polyols. Noticing that iminosugars are broadly
represented in pharmaceuticals industry.

This work
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Abstract: The aim of this work was to study the adsorption of radioactive ions from their stable
isotope (caesium and strontium) on brick residues whose metakaolinite has been transformed
into zeolites by reaction with sodium hydroxide, as well as the immobilization of these cations
on the adsorbent after heat treatment. Column adsorption and kinetic studies of Cs+ and Sr?*
ions on the adsorbent (zeolite-activated brick) were carried out. Column adsorption results
were interpreted according to the Thomas model, and kinetic results were interpreted
according to the Weber and Morris model. lon immobilization was achieved by vitrification of
the composite after heat treatment (600°C, 800°C and 1000°C) followed by acid leaching (HCI,
1mol/L) to assess the stability of the fixed metal. The results obtained show that adsorption
onto zeolites takes place via the departure of the sodium constituting the zeolites: the amount
of sodium released is proportional to the valency of the cation to be eliminated. The amount
of strontium (37%) eliminated is greater than that of caesium (27%), although the rate of
caesium uptake is greater than that of strontium. Next, leaching results show that Cs+ cations
are more stable than Sr2+ cations when the composite is calcined at 1000°C. Finally, SEM-EDS
images show a morphological transformation of zeolites proportional to calcination
temperature. Studies by DRX, SIMs and NMR are currently underway to characterize the
calcined complex (composite-metal).
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Figure : Adsorption mechanism of cesium(A) and strontium (B ions by zeolites synthesized from brick residues
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Abstract: Lactate and pyruvate are metabolites of interest used as indicators of the metabolic
status of cells. Existing techniques to quantify these metabolites are based on colorimetric
assays. However, commercially available kits are expensive for an application on a large
number of samples. A new Liquid Chromatography-tandem mass spectrometry (LC-MS/MS)
method for the simultaneous quantitative analysis of lactate and pyruvate was optimized and
validated. To measure analytes such as lactate and pyruvate, hydrophilic interaction liquid
chromatography (HILIC) and reversed-phased chromatographic were evaluated. Many
parameters were optimized: the stationary phase, the mobile phase, the injection volume, the
flow rate. The developed technique was applied to extract and quantify these two analytes
after human bronchial epithelial cells (BEAS-2B) exposure to pollutants. The average
concentrations of extracellular lactate and pyruvate in BEAS-2B were 2.02 mM and 59 uM
respectively.

Figure 1: Graphical abstract
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Atmospheric fate of Myrtenall: study at the single particle
scale

Jad Baltaji, Myriam Moreau, Yeny Tobon,

Univ. Lille, CNRS, UMR 8516-LASIRE— Laboratoire de Spectroscopie pour Les Interactions, La Réactivité et L’Environnement,
F-59000, Lille, France.?Lasire, University Lille, Lille, France

jad.baltaji.etu@univ-lille.fr

Keywords: myrtenal; atmospheric aerosols, single particles, atmospheric chemistry.

Abstract: Terpenes are abundantly emitted from vegetation into the troposphere. They react
readily with atmospheric species, such as H20, ozone, OH, and NOs radicals, and with light,
resulting in several first-generation terpene oxidation products (FGTOP).! These products,
having a brief existence in the atmosphere, swiftly undergo oxidation reactions, generating
secondary oxidation products.? In this context, we present the research conducted on
Myrtenal, a FGTOPgenerated mainly from the oxidation of a-pinenel. The gas phase reaction
of some atmospheric species with myrtenal has been addressed in the literature'2. However,
studies on the chemical behavior of myrtenal in the condensed phase are lacking in the
literature. This study intends to understand the behavior of single droplets containing
myrtenal when particles are exposed to various environmental circumstances. To observe
their behavior, we employed an innovative setup combining an acoustic levitation system with
a Raman microspectrometer that includes a high-speed video camera (figure 1). This allowed
us to monitor the changes in particle composition and morphology over time as the reactions
progressed. Research on myrtenal revealed
significant differences in reactivity between
individual particles and bulk conditions.
Additionally, we investigated the hygroscopic
properties of the particles before and after ACoUsHE
reactions. Interestingly, the products formed reflector

A

. . . adjustment Window: 3
from myrtenal oxidation did not alter the particle o .
. . R aman spectra
particles' hygroscopicity. S0y, gt Outlet ‘
- .%o, || Gas Gas
References: -] .
Mutzel, A., Rodigast, M., linuma, Y., Boge, O., Herrmann, H., NJ(S,DN/Wet .
Atm. Env. 2016. 130, 136-144. o
Fakih, M., Roth, E., Tomas, A., Chakir, A., Int. J. Chem. Kin. l‘,
2023. 55, 751-759 |

nebulizer

Figure 1 Schematic illustration of the

H-Raman + speed camera Optical image

environmental acoustic levitation cell coupled to
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Electrochemical carbo-alkoxy-functionalization of 1,3-dienes

Ophélie Montiége,* Marion Siccardi,! Héléne Beucher,! Jean-Francois Briére,! Cédric
Schneider?

1INSA Rouen Normandie, Univ Rouen Normandie, CNRS, Normandie Univ, COBRA UMR 6014, INC3M FR 3038, F-76000
Rouen, France.
Ophelie.Montiege@insa-rouen.fr, https://www.lab-cobra.fr/equipes/heterocycles

Keywords: Carbo-alkoxy-functionalization; 1,3-dienes; 1,3-dicarbonyls; radical-polar
crossover reaction; metal-free; electrochemistry, MCR.

Abstract: From an economic and environmental perspective, the development of efficient
reaction for the synthesis of structurally complex architectures through the difunctionalization
of 1,3-dienes has attracted increasing interest of the industrial and academic communities.*
Whereas the development of a radical cascade process has emerged as a powerful tool for the
difunctionalization of 1,3-dienes, this strategy under electrochemical conditions and metal
free remains limited to only few examples? and represents a major challenge in synthetic
organic chemistry.

In this context (Scheme below), we report here a novel, metal-free, oxidant-free and electro-
mediated methodology for the regio- and stereoselective carbo-alkoxy-functionalization of
1,3-dienes, which provides an eco-efficient multicomponent reaction (MCR) towards various
valuable (E)-polyfunctionalized alkene products. More than 25 compounds have been
synthesized with a regioselectivity for the 1,4 adduct reaching up to 95:5. The method exhibits
a great tolerance towards functional groups, when starting with substituted-1,3-dicarbonyls 1
and dienes 2 substrates.
: i

+ £ | N ——

8 ,\) R-OH
1 2

Product of 1,4 addition Product of 1,2 addition

27 examples synthesized
Ratio (1,4 addition : 1,2 addition) up to 95:5

Electrochemical carbo-alkoxy-functionalization of 1,3-dienes.
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