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Welcome to the web edition of
the 28" Young Research Fellows Meeting!
The YRFM Organizing Committee is v
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proud to welcome scientists from 2 ) /f@ A L
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countries, to celebrate thetwenty-eighth
.f’ "9*\)

edition of this annual meeting) Despite the \ 4
pandemic and despite the forbidden trave f’j)%f
forget the worldwide depressive atmosphe 5/\- o = v{/v? A K\

thorough the world, we have the ambition t
by sharing together, in a friendl
atmosphere, our common passion fi
science and researches in drug discovery.
the organizing committee is happy to offi
this year again both toyuality scientific anc 575 7 o ===
career sessions. -
Therefore, we are very grateftid our senior scientist.. Spivey(London),F. Rombouts
(Belgium),J. Broggi(Marseille), E. Saada Bouzi{Nice), H. MunierLehmann (Paris), X.
Morelli (Marseille),B. Liagre(Limoges), and. Bonnet(Strasbourg) for accepting to give
plenary session léares. Their presence is the guarantee of the scientific excellence of the
conference! Many thanks to them! We also welcome a prestigious keynote lecture given by
P. Wu(Dortmund), who is the 2020 laureate for the 2020 SCT Award for young investigator
in Medicinal Chemistry. Importantly, this web edition allows us to welcome for the very first
time oral communication and flash posters form Adial(g), Africa (vory Coast, Senegal
and Moroccg and South America@(azi)!
Take the opportunity to highlightour projects in this outstanding environment, and maybe
to receive awards for your work! The career session will enable you to be interviewed and to
discuss withprofessional recruiterdelonging to major pharmaceutical companies, biotechs
and startups. t will be also for you an opportunity to learn from people who created
successfully their own company.
The success of this meeting is recognized, as indicated by the number of sponsors issued
from institutional and industrial partners, that you can discowethis book. Nevertheless,
the SCT and the YRFM Organizing Committee are particularly indebted to the Dean of the
Faculty of PharmacyP(. JearlLouis Beaudeu) and to all the members of our Faculty
involved in this wely SSGAY 3 O60SOKYRYIQBRQE X ROXLY a0 I iiSi Y
GKSY>X GKS |, 2dzy3 wSaSINOK CStft2ga aSSiAy3a KI a&
¢CKS LIKFNXYIFOAAGQA &addzRSyda 2F (GKS CIF Odzf G& | NEX
ALISOAIf &, 2dzidzo S¢  AySla @S NBIzZNA S SRS mMiaQ% NJF- 23N
Dance, PharmaZik and PeRom Pharm$have been recorded for your eyes only!

We sincerely hope you will never forget this welgeting!
Welcome to YOUR webRFM 2021!

6. ASy@gSydzS t

The organizingommittee
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We acknowledge the Deanl]. Beaudeux for welcomin
us in the Faculty of Pharmacy of Paris and we
grateful to different teams involved in this meeting:

1 Service intérieur(Mélanie Martin)
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Dear Young Research Fellows, Dear Colleagues, bi TE’ f‘d'

Société de Chimie Thérapeutique

On behalf of the French Medicinal Chemistry Society (Société de Chimie Thérapeutique, SCT) we are welcoming
you to the Young Research Fellows Meeting 2021 (Journées de Jeunes Chercheurs).

28th Young Research Fellows Meeting
Journées Jeunes Chercheurs

The SCT supports its young members and acknowledges that The Young Research Fellows Meeting is a great
opportunity for the future investigators in the field. Given the pandemia, the 28" Edition of the YRFM was thus
maintained and transformed to a completely online meeting.

| would like to thank the Organizing Committee for setting up this meeting. With this two-day symposium the
Committee did an excellent work to offer a great scientific event by gathering experts with outstanding contribution
in medicinal chemistry and chemical biology.

| am, on behalf of the SCT, thankful to the international speakers from academia and industry that accepted
to share their expertise with the audience (Dr Munier-Lehmann, Dr Morelli, Dr Bouzid, Pr . Spivey, Dr Rombouts,
Pr Liagre, Dr Bonnet, Dr Broggi). The conferences will tackle key up-to-date themes such as new chemical
modalities like macrocycles, probes and chemical tools, precision medicine through novel mode of actions,
natural compounds synthesis and protein mimicry, protein-protein interactions, compounds for photodynamic
therapy, &

It is of utmost importance that Young Researchers are provided with slots for communications and
poster presentations as face to peers essential experience at the beginning of the career, even in this context.
Thus 18 oral presentations and 20 flash poster presentations have been allocated to participants. We are looking
forward to discover the great works through these presentations and posters.

In the continuing efforts of SCT to support and accompany young talents, career sessions have been also
maintained to offer YRF individual online one-to-one meetings with human resource managers from major
pharmaceutical companies as well as from start-ups. We thank warmly all the contributors for their enthusiastic
engagement on these sessions.

To recognize young talents and shed light on their work, the SCT is continuingly distributing prizes and
awards. Young Research Fellows with the best oral communications and poster presentations will be awarded
and offered a registration to an international congress.

Importantly, with your registration to this YRFM, you are automatically member of our Society for 2021.
You will thus benefit from a very competitive registration fee for our main scientific events, such as our
International Conference on Medicinal Chemistry (RICT 2021) to be held online in July 2021. You will have also
the opportunity to have access to free webinars and support for your career (New in 2021). On all these
forthcoming events and offers you can find more information on our web-site (www.sct-asso.fr) or social networks
(Twitter LinkediIn).

Finally, the SCT especially acknowledge our industrial and academic sponsors for their financial support.
The SCT-YRFM is a decades-long success. This year edition will gather about 250 participants and show the

continuing international attraction of this event. We wish you all an excellent symposium with good scientific
discussions and we hope to see you soon at another event of the SCT.

Pr Rebecca Deprez-Poulain,
SCT President.


http://www.sct-asso.fr/

‘% Infernafional Conference on Medicinal Chemistry

Socts dn Chere Thirspeutoue

The date is July 7 - 9, 2021

The decision has been made to switch RICT 2021 into a
fully virtual event. The programme will be reorganised
to meet the needs of this Virtual Conference, but the
dates will remain the same.

Registration: https://www.rict2021.org/

The French Medicinal Chemistry Society (Société de Chimie Therapeutique - SCT) is pleased to invite you
to virtually attend the 56th edition of the International Conference on Medicinal Chemistry.

The congress will be devoted to "Interfacing Chemical Biology and Drug Discovery” and the main topics
will be:

Chemistry in Living Systems & Chemical Biology for Targets Identification

Recent Advances in Targeted Protein-Protein Interactions Including Protein Degradation and Targeted
Protein-DNA/RNA Interactions

Recent Trends in Drug Development for Neurodegenerative Diseases

Innovations in Cancer Therapeutics

Tackling New Challenges In Delivery Systems and Drug Formulation

Case Studies: Moving New Chemical Entities to the Market

As for previous editions of RICT, the scientific committee will ensure the high quality and diversity of the
scientific programme together with the accessibility of the meeting to PhD/post-doc and local Master
students. For the latter, an advantageous registration fee is proposed. Moreover, a special career session
will be organised with Industrial and academic participants.

During the meeting, you will have the opportunity to listen to:



Prof. Stuart Schreiber (HARVARD UNIVERSITY, CAMBRIDGE MA, United States), recipient of the 2020 Paul
Ehrlich Award, awarded for his outstanding contributions to medicinal chemistry.

Gilles Gasser Dr Gilles Gasser (CHIMIE PARISTECH, PSL UNIVERSITY, Paris, France), recipient of the 2020
Pierre Fabre Award for Therapeutic Innovation awarded for his original scientific contributions in the field.

A poster session will provide the opportunity for all participants to present their current results. “Best
poster” prizes will be attributed at the end of the meeting.

On top, opportunities to network with your peers will be offered through virtual creative solutions.
See you virtually in July!

For more information please continue to go to: https://www.rict2021.org/
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The Faculty of Pharmacy of Paris

In the heart of Paris, the Faculty
of Pharmacy of Paris prepares its
student for the Doctor of Pharmacy
degree (PharmD). Created in 1803
ang now part of the Faculty of
Health (studies) of Paris University,
it is committed to excellence in the
field of pharmaceutical research and
teaching and offers a wide range of
professional opportunities.

The Faculty of Phamacy of Paris
is closely related to Greater Paris
University hospitals (APHP, Assistance
Publique Hépitaux de Paris) and has
partnerships with prestigious research
institutions such as the CNRS and the
IRD.

PHARMACIE

Santé
Université de Paris



students

PhD students

Chemistry and physical chemistry of drugs
Pharmaceutical sciences
Medical and bislogical seiences
Public health and health products
Pharmaceutical research center of Paris

_ Continuing education center

Productions and partnerships

More than 300 publications per
year

More than 100 patent requests
since 2004

International cooperation with
more than 30 countries

Rmerous partnerships with
private companies

Numerous partnerships with
various institutions

-

Research department’s
technical platforms

Animal house

Structural biology
(crystallography and RMN)
CeYIulor and molecular imaging
Mass spectrometry

Small imaging animal
Phosphor-imaging

Q-PCR in real time
Metabolomics

99999 %0




The Faculty of Pharmacy bears witness
to the history of pharmaceutical and
biological sciences: paintings, busts,
sculptures, stained glass windows,
the botanical garden, the museum
of medical matters and prestigious
) rooms illustrate this past heritage.
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The botanicalgarden
YA \

wif you wish to visitthé*botani{:gl garden,
please cohtait us at: '

jardinbotgqiqu@gphaimccf&ﬁwiidesccrfasfr

The "Salle des Actes"
A prestigious historical gallery
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EvoluChem™
LUCENT360™ Advanced Photoreactor

LUCENT360 »™

Parallel, Batch and Flow Reactions in a
Temperature Controlled Environment

Learn more about the world’s most
advanced photoreactor...

KepataChem, Inc. Copynight 2008-2021 Fallow Us on Twitter! 'f_i,n'(\ohx.hem hitp:/ ‘www hepatochem.com
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-~ The CNAM supports the organization of
this congress in particular through the active
participation of the GBCM laboratory in the
organizing committe

The Conservatoire National des Arts et Métiers
is the only higher education institution dedicated
to lifelong vocational training Iin France and is _
— thus a meeting place between the academic

ﬁ “ 4 . and professional worlds. The Cnam proposes

| training courses developed in close collaboration

JJ a' | l with companies and professional organizations
———— — — in order to provide the optimum answer to their *
(— s— — neeads and to those of their employees,

N —
-y
ﬂ _a E; ' !i The Conservatoire steers 20 regional Centers
“an

and some 158 training Centers having their Head
Office in Paris. The Cnam welcomes in its 21 §
laboratories and 16 national teaching teams, 400 %
researchers and teacher-researchers, 360 PhD
students and 130 research support staff. These
research structures deploy their activities on a
very broad spectrum of skills in human and social
sciences, management sciencesand engineering
sciences. The Cnam laboratories are strongly
involved in collaborations and partnerships with
LW the socio-economic world and have acquired a
b strong international recognition, in particular by
hosting many PhD students in co-supervision or
guest researchers.
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PROGRAMME

Thursday, February 11"

Introductive remarks

Opening Lecture.
Hélene Munier-Lehmann (Institut Pasteur, Paris)
Chemical tools to get insight nucleotide metabolism.

Oral Communications sessiori.

OC 01 : ElizabethGoya-Jorge, Facultat de Farmacia, U. Valencia,
Spain.

Newly synthesized triarylmethanes discovered ligands of the aryl
hydrocarbon receptor.

OC 02 : Clementine Pescheteau, ICOA, U. Orléans, France.
Design and synthesis of dual inhibitors of DYRK1A/CLK1 kinases
involved in neurodegemnative diseases..

OC 03 : Carlotta Pontremoli, Department of Chemistry, U. Torino,
Italy.
Squaraine dyes as fluorescent tomprobes for the detection of mucin.

OC 04 : Romain PaoliLombardo, ICR, UMR 7273, U. Marsaelle,

France.

Pharmacomodulation and optimization of new
3-Nitroimidazo[1,2a]pyridines substrates of NTR1 against kinetoplastids.

Coffee break

Plenary lecture.

Xavier Morelli (CRCM, Marseille , France)

Interactive dug discovery targeting protein/protein interaction: the 2P2I
approach

Flash Poster Presentation. Sessioh

FPO1: Cosmin Butnarasu, Torino, Italy.

FP 02: Ameni HadiMohamed, Paris, France.
FP03: Julia Macyszyn, Warsaw, Poland.



FP 04: Rostyslav Bardovskyi, Nice, France.

FP 05: Gladis E H Edinsha, Nagercoil, India.

FP 06: Lucile Brier, Lille, France.

FP 07: Déto Ursul Jeat® a u | N6 Guessan, Abidjan, I
FP08: Kévin Brugermann, ICOA, Orléans, France.

FP 09: Ayoub El Mehmudi, Rabat, Morocco.

FP 10: Ye Xiaoging, Faculty of Pharmacy, Paris, France.

12h307 14h00 : Lunch break

14h001 14h40 : Plenary lecture.
Esma Saada Bouzid (CAL, NiceFrance)
Precision medicine in oncology.

14h40i 15h40 : Oral Communicatiors session 2

14h401 15h00: OC 05 : Joanna Miszkiewicz, InterFaculty Individual Studies in
Mathematics and Natural Sciences, Warsaw, Poland.
Designed RNA enzyme as a potential antibacterial.

15h00i 15h20: OC 06 : Antoinette Keita, UMR IRD 261 MERIT, Faculty of
Pharmacy, U. Paris, France.
Simplified alkaloid mimics in the fight against malaria hepatic stage.

15h207 16h00 : Keynote lecture.
SCT award in medicinal chemistry.
Peng Wu (MPI, Dortmund, Germany)
Small molecules targeting protélRNA interactions as chemical
probes and therapeutic leads

16h007T 16h30 : Coffee break
16h307 17h10: Oral Communication session3

16h301 16h50 : OC 07 : Asma Sellami, GBCMi EA 7528, CNAM, Paris, France.
Predicting potential EDCs binding to ERsing a pipeline combining SB
and LB in silico methods.

16h50i 17h10: OC 08 : Fancesco Mesiti, Net4Science, Catanzaro, ltaly.
The influence of xoquinoline tautomerism in the MAOSs inhibition.

17h1071 17h50 : Plenary Lecture.
Alan C. Spivey(Imperial College, London)
A natural product synthesis, mdtanctionalisation of aryl boronates &
protein structure mimicry.

18h007 20h00 : Pharma welcomes you!

Enjoy the artists of the Faculty of Phar ma
students.
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Frida, Febrary 12, 2019

Plenary Lecture. S‘ 'l o

Frederik Rombouts (Janssen Pharmaceutica NV, Belgium)
Synthesis of macrocyclic MGL inhibitors with optimized
physicochemical properties using Petasis approach.

Oral Communication session 4

OC 09: Manon Mirgaux, LBS, U. Namur, Belgium.
Crystallography and Molecular Dynamics of hIDO1 to assist structure
based drug design.

OC 10 : Alessandra Corio, LCBPTFUMR 8601, U. Paris, Paris
France.

Design and synthesis of R&MUL1 disruptors as new antiviral agents
against Influenza A virus.

OC 11 : Florentina Geanina Lupascu, University of Medicine and
Phar macy AGrigor T. Popao | asi,
Co-encapsulation of pioghzone and curcumin into chitosan nanoparticles
and in vivo antidiabetic potential.

CO 12 : Fatma Zahra Thari, Laboratory of Pharmacology and
Toxicology Faculty of Medicine and Pharmacy, U. Mohamed V,
Rabat, Morocco.

Thiazolidine2,4-dione derivatives: Synthesig,glucosidase and-
amylase inhibition potential and acute toxicity evaluation.

Coffee break.

Plenary Lecture.

Bertrand Liagre (University of Limoges, France)

Photodynamic therapy activity of a new porphyxilan-coated silica
nanoparticle in a human colorectal cancer in vivo model.

Flash Poster PresentationSession 2.

FP 11: Marine Duplantier, Amiens, France.

FP 12: Marco Maspero, Milano, Italy.

FP 13: Zakaria Moutaoukil, ICN, Nice, Frae.

FP 14: Diana Oliveira, Porto, Portugal.

FP 15: Jérémy Caburet, Grenoble, France.

FP 16: Joanna MusiaPoznan, Poland.

FP 17: Panpan Ma, Faculty of Pharmacy, Paris, France.
FP 18: Chaimae Ouazzani Chahdi, Fes, Morocco.
FP 19: Monsarra Clément, Pessac, France.

FP 20: Duong Kim Hoang Yen, Budapest, Hungary.

Ro ma



12h307 14h00 : Lunch break.

14h0071 14h40 : Plenary Lecture.
Julie Broggi (ICR, Marseille, France)
The application fields of enamine based organic electrons donors

14h40i 16h00 : Oral Communications sessiorb.

14h40i 15h00 : OC 13 : Robin Birus, Institute of Pharmaceutical and Medicinal
Chemistry U. Munster, Germany.

Analyzing Cellular Effects and Pharmacokinetic Properties of Human
Protein Kinase CK2 Inhitors with an Indeno[1;b]indole Scaffold.

15h00i 15h20: OC 14 : Mirjana Antonijevic, CERMN, Caen, France.

Discovery of an allosteric pocket network of the TrkB neurotrophin
receptor, a promising target in the development of new ligands.

15h207 15M0: OC 15 : Davia Prischich, Institute for Bioengineering of Catalonia
(IBEC), U. Barcelona, Spain.

In vivo photopharmacology of adrenergic receptors.

15h40i 16h00 : OC 16 : Dinesh Dhumal, CINaM UMR 7325 CNRS, U. Marseille,
France.

An ionizable supamolecular dendrimer nanosystem for effective SIRNA
delivery with a favorable safety profile.

16h007 16h30 : Coffee break.

16h307 17h10: Oral Communication sessiono

16h30i 16h50: CO 17 : Luana Heimfarth, Health Sciences Graduate Program,
Fedeal University of Sergipe, Arcaju, Brazil.

Effect of naringenin and naringenin complexed with hydroxyprépyl
cyclodextrin on neonatal sepsis. Role of GOXNFeB, MAPK pathways.

16h501 17h10: CO 18: Félix Grosjean, IBMM, UMR 5247 CNRS, U. Montpellier,
France.

De v el o p mHutléotidase intbbé@ors for cancer immunotherapy.

17h1071 17h50 : Plenary Lecture.
Dominique Bonnet (University of Strasbourg France)
Designing chemical tools to shed light orP&teircoupled receptors
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Thursday, February 11", 2021
Chemical tools to get insight nucleotide metabolism.

Héléne MunierLehmann (Institut Pasteur, Paris)

Institut Pasteur, Structural Biology and Chemistry Department, Chemogenomic and Biological
Screening Platform, 28 Rue du Dr Rol&724 Paris Cedex t3-rance

Summary My research interests are mainfigcusedon the structurefunction relationships

of proteins with a particular interest on enzymes belonging to nucleotide metabolism.
During my talk, | will present two multidisciplinary projects at the interfaeaveerbiology

and chemistry In both cass, chemical compoundiave been instrumentah deciphering
molecular features or identifying novel biological processes linked to nucleotide metabolism.
| wish to convince you thahat this field, although atady well documented, is stiilill of

surprises.



Thursday, February 11, 2021

Interactive drug discovery targeting protein/protein interaction: the 2P2I
approach

Xavier Morelli (CRCM, Marseille)

Centre de Recherche en Cancérologie de Marseille (CRINRS, INSERMstltut Paoli
Calmettes, ApMarseille Université, 27 Boulevard Lei Roure, 13009, Marseille, France

Over the past decades, the identification of hits in the pharmaceutical industry
and academic research has been greatly facilitated by advances in high

thr oughput screening (HTS) and the design of chemical libraries 1. One of the
major remaining obstacles in drug discovery is related to the automation of the

hit -to -lead optimization process 2 (H2L). Here we present an integrated
strategy for the H2L optimizati on phase and the automated design of chemical
probes. Our approach  fiDiversity Qriented Target -focused Synthesis 0 (DOTS? &
CovaDOTS %) consists of a  in silico chemical library design coupled with a de novo
diversity -focused robotic synthesis and an automated in vitro High Throughput
Screening (HTS) evaluation platform. Following hits identification, the binding
mode of the molecule is usually determined at the atomic level using structural

biology such as X -rays crystallography. In the 'DOTS' approach, the focused
virtual chemical library is generated by combining an activated fragment
corresponding to the binding of the substructure to the target with a collection of
functionalized chemical blocks using in silico -encoded chemical reactions. These
reactions ar e carefully selected from a list of reactions described as relevant in
medicinal chemistry and known to give high yields, thus greatly limiting failure

rates. Target -specific compounds are selected by virtual screening, coupled to in
vitro synthesis and ev aluation using our robotic platform. Proof of concept was
demonstrated by optimization of bromodomain 3 and PDZ > inhibitors, leading to
the validation of several compounds with several orders of magnitude improved

affinity. The proposed process can be imp lemented in academic environments or
biotechnology companies that require automation of these processes.

Selected References

1- Bosc N, Muller C, Hoffer L, Lagorce D, Bourg S, Derviaux C, Gourdel ME, Rain JC, Miller TW,
Villoutreix BO, Miteva MA, Bonne t P, Morelli X , Sperandio O, Roche P.  ACS Chem Biol. 2020 Jun
19;15(6):1566 -1574.

2- Hoffer L, Muller C, Roche P, Morelli X . Chemistry -driven Hit -to-lead Optimization Guided by
Structure -based Approaches. Mol. Inform. 2018 Sep;37(9 -10):e1800059.

3- Hoffer L., Voitovich Y., Raux B., Carrasco K., Muller C., Fedorov A.Y., Derviaux C., Amouric A.,
Betzi S., Horvath D., Varnek A., Collette Y., Combes S., Roche P.,* and Morelli X. _*. An Integrated



Strategy for Lead Optimization based on Fragment Growing: The DO TS (Diversity -Oriented Target -
focused Synthesis) Approach. J. Med. Chem. 2018 Jul 12;61(13):5719 -5732.

4- Hoffer L, Saez -Ayala M, Horvath D, Varnek A, Morelli X* ., Roche P*. CovaDOTS: In Silico
Chemistry -Driven Tool to Design Covalent Inhibitors Using a Li nking Strategy. J. Chem. Inf.
Model. 2019 Apr 22;59(4):1472 -1485.

5- Cartier -Michaud, Balilly, AL., A., Betzi, S., Shi, X., Lissitzky, JC., Zarubica, A., Sergé; A., Roche,

P., Lugari, A., Hamon, V., Bardin, F., Derviaux, C., Lembo, F., Audebert, S., Marche tto S., Durand
B., Borg, JP., Shi, N., Morelli, X.* Aurrand -Lions, M.*  Genetic, structural, and chemical insights
into the dual function of GRASP55 in germ cell golgi remodeling and JAM -C polarized localization

during spermatogenesis. PLoS Genetics , 2017 Jun 15;13(6):e1006803.

6- Leblanc R, Kashyap R, Barral K, Egea  -Jimenez AL, Kovalskyy D, Feracci M, Garcia M, Derviaux
C, Betzi S, Ghossoub R, Platonov M, Roche P, Morelli X, Hoffer L, Zimmermann P. Pharmacological
inhibition of syntenin PDZ2 domain impair s breast cancer cell activities and exosome loading with
syndecan and EpCAM cargo.  J. Extracell. Vesicles 2020 Dec;10(2):e1203

Dr. Xa vier Morelli is a o6Director of Researchdéd from the (
Recherche Scientifiqgue (CNRS, France), group leader at the Cancer Research

Center of Marseille (CRCM) and director of 60 Hi Ta®Platform dedicated to Drug

Discovery at t he Ho stuiRaail-Cal mett eso.

The main project of his team is focused on the identification , understanding

and targeting of protein - protein interaction in cancer signaling using

structural and chemical biology technologies. He has published > 60

publications and patented 5 applications related to the inhibition of protein -

protein interactions. He is an actual member of the scientific committee of the

60 Caéropdl e PALAibent i fic committee of thhseacteslFondat i ol
as secretary of the French Society of Chemoinformatics (SFCi). He is a regular

consultant for pharmaceutical companies and was a member of the PhD program

committee of the School of Chemistry at the Aix -Marseille University.
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Thursday, February 11", 2021
Precision medicine in mcology.

Esma Saada Bouzid (CAL, Nice)

Centre Antoine Lacassagr@éHU de Nice, France

Precision medicine in oncology isvaodel that proposes the customization of treatments being
tailored to a subgroup of p a&ltinpeenidios medicilest e a d
diagnostic testing is often employed for selecting appropriate and optimal therapies based on the
context of a patientds geneti c .Thehypothesisthabr o't
is put forward is that this typof approach will improve the effectiveness of therapeutic
managemeribr cancepatients This paradigm shift has been made possible by the better
knowledge of the genomics of malignant tumors, the fall in the costs of high throughput genomic
analysis tehnologiesconcomitantly with theapid development of taeged therapies. This

lecture will address the main stejn the implementation of precision medicingh a specific

focus on thesuccesses but also the challenges that remain to be overcome



Thursday, February 11", 2021
metaFunctionalisation of Aryl Boronates & Protein Structure Mimicry

Alan C. Spivey (Imperial College, London)

Imperial College, Department of Chemistry, Imperial College London, White City Campus,
Molecular Sciences Research Hub (MSRH), 81 Wood Lane, London W12 0BZ, UK

Two areas of research will be presented.

Firstly, some work we have done to develop modified MIDA boronate ligands to
allow directednetaCH activation of aryl boronate derivatives Wk described.

HO OH
TN R
© 5 © MeCN Y‘)\%\ B(DG)

O

P —
NaOH @
CN @\ N H
H

FG = aryl, OH, F, NR; etc...
B(DG) meta C-H B(DG) PhB(OH), FG
functionalisation functionalisation
—_— —_—

H R R
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Secondly, studies directed at the development of a novel scaffold for the modular
synthesis of five residue alpieelix mimetics and their use for the development of
leads for proteirprotein interaction @tagonists in the cancer area will be
described.

(d)
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Synthesis of macrocyclic MCL:=1 inhibitors with optimized physicochemical
properties using Petasis approach.
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Apoptosis is a form of programmedlcéeath which is tightly controlled by the asgpoptotic BCI2

class of proteins. BEL proteins bind to the prapoptotic effectors BAK and BAX, which can trigger
mitochondrial membrane depolarization and the apoptotic cascade. This process is iniijaeath
signals that activate or induce Bid8ly proteins, which bind B€ proteins displacing BAK and BAX.
MCIL:1 is the most highly expressed antiapoptotic Bdhmily membemrndis genetically amplified and
overexpressed in many heme and solid tumadtss also akown intrinsic and acquired cancer therapy
resistance factar Targeting MCIL with BH3 mimetics hence provides an attractive strategy to treat
heme malignancies and overcome treatment resistahtae development of small molecule inhibisor

of the MCLL interaction with preapoptotic effectors has however been a formidable challenge.
Recently however, several MLinhibitors have entered phase 1 clinical trials, like AM® (), MIk

665 @) and AZD59913).2 These share a large rigid diirstructure, an acid function, and high
lipophilicity. Interestingly all three drugs are being administered IV in the clinic in intermittent dosing
regimens, most probably to control exposure tightly maximizing therapeutic index (Tl). Indeed, safety is
a major concern when interfering with this key mechanism controlling cell death. The Jansseh MCL
discovery program hence focused on maximizing Tl with a novel series of macrb¢gdlicoroprop-2-
en-l-yl)azetidineinhibitors @) having improved physichemical properties and a short hdife PK
profile suitable for IV infusion with tight exposure control. A synthesis approach using the Petasis
reaction was developed allowing fistening of properties via the macrocycle linker substitution. Here
we discbse early leads from our research showing good cellular potency and in vivo target engagement.

AMG-176 MIK-665 (864315) AZD5991
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Photodynamic therapy activity of a new porphyrin-xylan-coated silica
nanoparticle in a human colorectal cancein vivo model.

Bertrand Liagre
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Colorectal cancer (CRC) is one of the most common cancer globally but above all the second leading cause of death
for oncologicakeasons. Despite medical research advances incamicer treatments, many side effects persist in
patients as well as development of resistances to conventional treatments. The development of neareei
therapeutic strategies is necessary in order itoprove care of patients. Photodynamic therapy (PDT) using
photosensitizers (PS) comes as an innovative therapeutic strategy severely restricting these undesirable side
effects. PDT has been approved for treatment of some cancers due to the generatigtotoixic reactive oxygen
species only with photoactivated PS. However, low physiological solubility and lack of selectivity towards tumor
sites are the main limitations of their clinical use. Indeed, targeted drug delivery is a crucial point in cancer
therapy. Nanomedicine through the use of nanoparticles improves tut@aeting because they are able to
spontaneously accumulate in solid tumors through an enhanced permeability and retention effect. The purpose of
this study was to prove added value of(&hydroxyphenyb10,15,20triphenylporphyrinxylan (TPPOM)
vectorization by silica nanoparticles (SNPs) in order to enhancecamter efficacy through better tumer
targeting. It has been demonstrated significant agdincer efficacy increase of TPRRISNPLDT thanks to
cellular uptake improvement relative to free TPROHT in 3 human CRC cell lines. Moreover, it has been
characterizedhat cell death induced by TPPOHSNR®DT is conductedia apoptosis and autophagy acts as a
resistance pathway to dledeath. Furthermorein vivoandwithout toxicity, TPPOH SNR®DTinduce anelevated
anti-cancer efficacy through improvement of tumtargeting compared to free TPPERDT. This study therefore
highlighted the added value of PDT and nanomedicine coatioin in order to improve future cancer treatments.

Keywords: anticancer drsg porphyrirs, silica nanoparticlesdrugs delivery, photodynamic
therapy
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Enamine-based organic electron donors (OEDs) are powerful reducing agents recognized for their
potential in the reduction of challenging substrates and in original applications.® They are capable of
single- or double-electron transfer to organic substrates under mild and homogeneous conditions,
promoting bond formations through the generation of radical or anionic intermediates. They thus
represent serious rivals to highly aggressive metal-based reducers and emerge as an attractive novel

source of reducing electrons in many aspects.

Our research focus on synthesizing new organic electron donors and establishing their fields of
applications.23 In this talk, we will give an overview of these fields, spanning from the synthesis of bio-

active compounds to the preparation of high value-added polymers.
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Designing chemical tools to shed light on ®rotein-coupled receptors.
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G-protein-coupled receptors (GPCRa)e the largest family of transmembraneeceptors in
humans andhe targets of more than 30% of all known drugs on the markée ability to
detect, measure and quantify the binding of ligands to these receptors and the resultant
responsesoth in vitroandin vivorepresent key elementsf the drug discovery process.

Owing to their sensitivity and to their reduced environmental safety nslcomparison to
isotopelabeled methods fluorescencetechnicsrepresent powerful toolsto investigate the
function, dynamicand locationof GPCR4n this presentation, we describe the design and the
synthesis of originalfluorescent GPCR ligands, combining organic synthesisdicinal
chemistry and computational modelirfgthese probesave found various applications in GPCR
chemical biology and drug discoveryp set up new recepteselective higkthroughput
screening assaydo studythe functional architectureof GPCRsspecially their ability to form
heterodimer# and to detect those receptoris living cells* as well asn whole organism
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Small molecules targeting proteiii RNA interactions as chemical probes and
therapeutic leads

Peng Wu
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Abstract:

Interactions between RNBinding proteins and RNAs are crucial for various biological
processes and cellular activities. Dysregulation of the pervasive interactions is closelyexssocia

or can lead to a wide range of human diseases including cancers, viral diseases, inflammatory
and autoimmune disorders, cardiovascular diseases, and neurological disorders. My current
research interests lie primarily in targeting the pervasive pid®&A interactions using small
moleculebased strategies. The aim is to utilize such strategies to discover chemical probes that
will be useful to untangle the complex protdRNA regulatory network and provide potential
leads or candidates for the developinef therapeutics.

In this talk, I will focus on reported small molecules that inhibit different types of RiN4ing
proteins, such as the canonical microRNiAding protein LIN28 and the noncanonical bacterial
CRISPRassociated protein Cas9, using bstheeningbased and scaffoldased methods. The
second part of the talk will discuss the potential of applying chemically induced prokiasiéy
approaches to target RNBinding proteins and structured RNAs. Additionally, synthetic
approaches that we hawsed in projects to access biologically interesting small molecules

covering unexplored chemical space will be summarized as the third part of the talk.

peng.wu@mpdortmund.mpg.de
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Newly synthesized triarylmethanes discovered ligands of t
aryl hydrocarbon receptor

Elizabeth Goyalorge>?", Celine Rampdf), Nicolas Loones
), Stephen J. Barigy®, Laureano E. Gpio ¥, Rafael
Gozalbed?, Clotilde Ferroud®, Rosa M. Gine®), Maité Sylla
lyarreta Veitia®,

(1) Departament de Farmacologia, Facultat de Farmacia, Universiti OC 01
Valencia.Av. Vicente Andrés Estellés, s/n, 46100 Burjassot, Val

Spain.

(2) ProtoQSAR SL., CEEI (Centro Europeo de Empresas Innov

Parque Tecnoldgico de Valencia. Av. Benjamin Franklin 12,

Paterna, Valencia, Spain.

(3) Equipe de Chimie Moléculaire du Laboratoire Génom
Bioinformatique et Chimie Moléculaire (E328), Conservatoire Nation

des Arts et Métiers (Cnam), 2 rue Conté, 75003, HESAM Université

France.

The aryl hydrocarbon receptor (AhR) is a pharmacological target in malignaauiesr several
inflammatory, immunological, and metabolconditiors. Recently, we have discovered a novel set of
triarylmethane compounds that can act as modulators of AtdRliated effects®. Screening in a cell
basedin vitro bioassay, eight out of 32 newly synthesized triarylmethanes were identified as AhR
agonists. The main structural determinant to activate AhR transcriptional activity was found to be the
introduction of naphthol or heteroaromatic rings as one of the three aryl functions. Molecolzkirb
simulations revealedsimilarities in AhR bindindor the most potenttriarylmethane identified (4
(pyridin-2-yl(thiophen2-yl)methyl)phenol and the well-kknown AhR endogenous ligand 5,11
dihydroindolo[3,2b]carbazolel2-carbaldehydgFICX Moreover, prediction of ADME properties and a
druglikeness studyf the promising AhR agonists suggested they have an adequate profile as drug
candidates.To our knowledge, this is the first studgvaluating the AhR modulatory effects of

triarylmethaneclass of compounds
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Design and synthesis of dual inhibitors of DKRA/CLK1
kinases involved in neurodegenerative disess
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Alzheimer's disease (AD) is the most common cause of dementia, and a
neurodegenerative disease that affentsmarly 50 million peopleworldwide Despite the
increasing development of sdlns to fight AD symptomsa major challenge for medicinal
chemists is the developmentedficient curative treatments.nrAinnovative solution is theikase
inhibition, and it has been proven that cegpression of DYRK1A and CLK1 kinases is
involved in neuronal degeneration thavay observed especially illzheimeb sliseasé. Our
project takes part in a collaboration with European multidisciplinary teams to design new dual
inhibitors of these two kinases .

Recently, our laboratory of medicinal chemisthas developed new families of
heterocyclic molecules with high therapeutic interesmidézo[2,1b][1,3,4]thiadiazole
derivativeshave foundapplicatiors in oncology, infectiologyor neurodegenerative diseases, but
few functionalization methods were desed® Consequently, we developed several
methodologies to modulate regioselectivetythe C-2, C-5 and C-6 positionsof this scaffold:

The use ofarious reactions asv8r, C-H arylation, palladium catalyzed cross couplailpwed

us to increasethe moleular diversity of suchderivatives. By modifying not only
functionalization groups but also the scaffold, replaced by bioisosters, we developed new series
of molecules to test their inhibitiory activity on kinases. Thanks to SAR studies conducted with
our ANR partners, we designed selective and dual inhibitors of DYRK1A and CLK1 kinases,
with ICso in range of nM.

The synthesis of our original compountis promisingresults of biological tes@nd the
perspectives of the projedill be presented in thisommunication.

s N Design of original S N
2 =N_6 dual kinases inhibitors =
Br%\ ]/ / R1 C-H arylation HN_<\ :qr Y/
/ N~ Suzuki-Miyaura —> ,~—~ N
Rz\_/ Buchwald-Hartwig
SNAr

Suzuki-Miyaura Ry = H, alkyl, (het)aryl, -COOEt I
X A 1 =H, alkyl, (het)aryl, - -
Buchwald-Hartwig Ry =t 2l DYRKAA ICs = 50 nM b

CLK1 IC5 = 20 nM HN=
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Squaraine dyes as fluorescent twan probes for the
detection of mucin
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Mucins area family of long polymeric glycoconjugates and representsptiecipal components of
mucus which cover all the mucosal surfaces of the human body. One of the main functions of mucus is
to protect the underlying surfaces from environmental factors, although, in pathological conditions,
mucus can act as a barrier for drug absorption or can become a concentrate of pathogens and cellular
debris due to the alteration of its physihemical poperties. Both the mucus and mucins are essential
mediators of the innate immune system, and consequently their alterations or overexpression can be
associated to several diseases such as chronic obstructive pulmonary disease (COPD), asthma, cystic
fibrosis and several types of cancdein this scenario, over the last decades, mucins have been identified
as an important biomarker of adverse prognosis and attractive therapeutic tafgdto date, several
techniques have beedeveloped to detect mucins; among theftyorometric assays gained increasing
attention thanks to their convenience, simplicity, nimvasive monitoring capability and usability in
biological samples, leading to a simultaneoustreasing in developingemwv dyes able to nowovalently

bind specific proteins for their detection.

Among the different fluorescent probes, squaraines are characterized by sharp and intense absorption
and emission in the visible up to the NIR region, but in aqueous environmerdstd form aggregates

that lead to fluorescence quenching therefore limiting their wide applications. Despite this drawback,
squaraine dyes are proved torn on their fluorescence in response to a biological target, find promising
application for livingorocesses, medical diagnosis and biological imaging at the molecular, cellular and
organism levél.

In this contribution, the interaction in aqueous media between two prateiduman Serum Albumin
(HAS) and Porcine Gastric Mucin (PGM) and several squaraines with different substitutions have been
investigated by using WVis, circular dichroism and fluorescence spectroscopies. The aim is to
understand how squaraines behave in presence of different proteins, to identify a stresttivety
relationshipfor the design of more effective and selective fluorescent dyes.
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Pharmacomodulation and optimization of new
3ANitroimidazo[1,28a]pyridines substrates of NTR1 agains
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Kinetoplastids are a group of flagellated protozoans responsible for various parasitic diseases in mammals
including Leishmania spgleishmaniases)Jrypanosoma brucefhuman African trypanosomiasis) and
Trypanosoma crufiChagas disease) infections in humans. Half a billion people are at risk of contracting
one of these neglected tropical diseases (NTDs), and né&arhjlibbn people are infected, causing up to
50,000 deaths per year. Nevertheless, currently available treatments have certain limitations due to lack of
efficacy, toxicities, nororal administration and cost. In this context, our laboratory previoustyided

two 3-nitroimidazo[1,2a]pyridine lead compounds selectively activated by the parasitic type 1 NTR: one
activein vitro againstLeishmania(1) functionalized at C8 position bymchlorophenylsulfon&) and the

other againstTrypanosoma(2) bearinga 4hydroxybutynl-yl substituent at C8& However, these
compounds have low solubility and poor mouse microsomal stability. Among the probable metabolites,
oxidized metabolites were synthetized and confirmed to be the result of the metabolism ofithe lea
compounds. With a view to improve microsomal stability, analogs with metabolic blockers were
obtained. Finally, pharmacomodulation works at C2 position were carried out anctholeaules of
therapedutic interest were synthetizé@&ynthesis pathway araological results of these new compounds

will be presented in the communication.
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Designed RNA enzyme as a potential antibacterial
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The continuous misuse of antibiotics has increased bacteriataree and led to uncured
bacterial infections. Therefore, new effective ways to fight ntlilig resistant bacteria should

be discovered. An innovative approach that could help solve the problem is precluding
translation of an essential bacterial proteyncleaving bacterial mMRNA using ribozymes. The
lack of such a protein in the cell would inhibit bacterial grotfiRibozymes are RNA enzymes

that recognize and then cleave the target RNA sequence in a specific position in the RNA
sequence. Thus, usimdpozymes to recognize a specific mRNA transcript will hinder translation.
The ribozymestrategy has been successfully used in antiviral, antiprion and anticancer
therapies?

The goal of our study was to design a ribozyme that would efficiently cle@duwadamental
bacterial mMRNA fragment encoding an essential protein.

As a model system we chose the hammerhead ribozyme and mRNA fragment encoding the acyl
carrier protein (acpP) in Escherichia colil® MG16559 First, we designed short RNA
oligonuckotides mimicking mRNA&pp sequence, and checked their binding to the ribozyme by
isothermal titration calorimetry. We showed the formation of the tight complex in a 1:1 ratio.
Second, we demonstrated efficient cleavage of the migiNAragment by the deghed
ribozyme on polyacrylamide gels. Next, we also tested the cleavage of gglRINAbacterial

cells.
RANSLAT m’ )g-!
[

mRNA ‘L/)\‘{.’ 1y Q‘-‘» 11y 7' ) BINDING
Bibliographicreferences N N
(@) Przybilski R., Hammann Ch. (2006)  RIBOZYMFE ] Z L/'-_V
Hammerhead Ribozyme Structure Brough (}]\ ; ] TL . "}v-
Line",ChemBioChem, 16411644 i @ - nfw,iz;.‘:,,. \v o
(b) Muhbacher J., SPierre P., Lafontaine D  NEXT I e ' b2 ne
(2010) "Therapeutic applications of ribozyr (4) (‘“Ygl E | /
and riboswitches"Curr Opin PharmacolOct o) f &
10(5): 5516 Pt A 7 g iy
(c) Jackowski S., Rock C.O. (1987) "Al g I» "'Lu;t"f,\. / '~ CLEAVAGE
molecular form of acyl carrier protein associa S , £ 3 / 2
with beta-ketoagl- acyl carrier protein syntha: T, The e // S BL. ” e, e
Il (fabF) mutants.J Bacterio].169(4),1469.473 .l\:t ZTANNR ! /«'L S ""'\ '.\\‘.“_\ g <

~ et v/ k_: A" -
*Correspondence DISSOCIATION s
j.miszkiewicz@cent.uw.edu.pl NO TRANSLATION i/@
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Despite significant progresses in the prevention and treatment of malaria, the disease remains
a major cause of death worldwide, the paragRasmodium falciparur(Pf) accounting for the
majority of malaria mortality, Our inestigation is oriented towards the study of structurally
related Tazopsine alkaloids, which was described for the first time in 2006. Tazopsine, an
alkaloid isolated from the endemic Malagasy pl&ttychnopsis thouarsiind traditionally used

as a decoctin to combat malaria was shown to be activeRinin vitroboth on the blood stage

and the liver stage with kgof 5 uM and 4 pM, respectively. Unfortunately, toxic effects were
identified in vivoon mice infected byPlasmodium yoeli{Py)?. Besides, edyi accessible and
well-established medicinally antitussive drug dextromethorphan (DXM) can be seen as a "naked
Tazopsine" which also demonstrates activityRinin vitroat 1Go of 52 uM for the blood stage

and a selectivity for the hepatic stage withdGf 5 uMP. Unfortunately, it was also toxin vivo

on mouse infected byy In the search for prophylactic drugs, we carried out a structural
diversification by a semisynthesis approach from DXM base (compayrdading to the
preparation of a small litary of compounds (figurel Vitroprescreen orPlasmodium berghei
expressing the Green Fluorescent Protein allowed us to identify four hits, in which one is active

on Plasmodium falciparunm the low micromolar range.
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Estrogen receptors' (ER) are transcription factors involved in several physiological processes
belonging to the nuclear receptors (NRs) protein family. Beside the endogenoud ligsinogen),
several other chemicals are able to bind to these recepfbfsAmong them are endocrine disrupting
chemicals (EDCH)at can trigger toxicological pattays[2]. Many studies have focused on predicting
EDCs based on their ability to bind NRs, mainly ER, TR, AR, GR and PPAR

In this work we suggest a pipeline desidrfer the prediction of ERbinding activity for potential EDCs
prediction. It is a combination of structure based (docking and pharmacophore models) and ligand
based (pharmacophore models) methods.

The models have been constructed using the EPA [@htancompassing a large number of structurally
diverse compoundsAll docking calculations were performed using three different softwares with free
academic licensaccounting for 6 saing functionsi.e smina[4] (sminaad4, sminadkoes, sminaina,
sminavinardo), Surflexdock [5] and PLANT]. Single and ensemble structures docking approaches
were investigated using the predictiveness cufvg to define scoring thresholdable to efficiently
discriminate binding from nobinding compounds. Structure based (SB) and ligand based (LB)
pharmacophores were constructed from 31 pdb structuge¥ 9 N> | YR GKS 9t! R
Both SB and LB models were combined into a unique SBLB collection of pharmacophores after removal
of redundancies. Differentombination approaches were investigateéd. cumulative method and the
hierarchical metod. A validation step wafinally achieved using two external databases: the BIIND

[8] and the EADE®].

Results showed that docking and pharmacophores taken individually yielded good overall results. Single
structure docking performed better than ensemble structure approach and the best softwaremina S

with the scoring function Dkogg]. Pharmacophore methods yielded high specificity values comparing

to the associated sensitivities. Hopefully, combination of methods led to alleviate performarrees. T
hierarchical approaclwvas shown to beetter suitedfor our toxicological studwith high specificities

The cumulative method was described as better suited for drug design projects use as it yielded high
sensitivity values.
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The 4-oxoquinoline compounds underwent in several drug discovery programs due to their promising
pharmacological properties(1) In recent years, our research showed that chromones (1, 4
benzopyrone) are potent and selective MAQOnhibitors. (2) Therefore, based on the chromone and 4
oxoquinoline structure similarity and adopting a bioisosterism changing, a small library of iinoli
compounds was designed, synthetized, and screened towards MAOs isoforms. In fact, the bioisosteric
approach is a validated method often used in medicinal chemistry to change structural fragment in
order to diversify the scaffold space and to improve iatt, reduce toxicity, and change
pharmacokinetic profile. (3) The data showed th&i-(3,4-dichlorophenyhl-methyl4-oxo-1,4-
dihydroquinoline3-carboxamidel0 was the most potent and selective MA®Inhibitor (16=5.30+0.74

ya | YR { LPdrthesmoneytheOd@ta analysis demonstrated that prototropic tautomerism
markedly influences the biological activity, then a rational physical/chemical characterization of the
quinoline derivatives was performed to understatite attained data. The tautomeric form of the
quinoline derivatives have been assessed by 2D NMR techniques, na#@h-HSQC andH-*N
HMBC which are proposed agxpedite tools forthe unequivocal characterization of quinoline
tautomers. The cytotoxity studies of the active compounds performed in differentiated human
neuroblastoma cell line (SHY5Y) did not evidenced cytotoxicity effects. Finally, computational studies
on enzymeligand complexes, obtained after MBABSA calculation and molecular dgmes simulations,
supported the experimental data.
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Due to its degradation into numerous bioactive metaboliteg,ryptophan (ETrp) is the less
abundant but essential amino acid in mammals (a). The main way to transfdmm is the
kynurenine pathway (K), allowing the transformation of 95% of theltyptophan available

from food (b). Through KP,-Tep is converted into -kynurenine to produce essential
metabolites such as redox cofactors, neuroprotectors and neurotoxics. (c) As a result, the KP
pathway confers to ETrp a central role in many diseases. (b, d) Therefore, enzymes of the
kynurenine pathway can be considered as a set of therapeutic targets. Particularly, the first
step of this road, catalyzed by hIDO1, hIDO2 or hTDO, raised an interestcantter research

in cancer immune escape and in the resistance to immunotherapy. (e) Over the years, hiDO1
inhibitors have been developed (Indoximod, Epacadostat06844003, Navoximod and
Linrodostat) but, recently, the most advanced of them (Epacadp$sded in the clinical trial

().

Since 2006, several structures of hIDO1 are deposited on the PDB. However, a loop of the
enzyme, the Hoop, has never been resolved. As thelddp is very likely involved in the
closure of the active site, this logpays a key role in the mechanism and the inhibition (g).
Recent fails in clinical trials of hIDO1 inhibitors trigger a revision of the enzyme functioning
involving the JKoop (f). It is recognized that there is a lack of structural information on hiDO1
to understand the key role of the J&op.

In the present work, the refinement of the l#op is obtained for the first time by-bay
diffraction experiment, thanks to its crystal packing mode. To support they>observation,
Molecular Dynamics trajecties are also carried out to provide a dynamical information about
the loop in the presence of the cofactor (i). Such new structural and dynamical information
highlights the importance of the Jd&op in confining the labile heme cofactor into the active
site. A better structural characterization of this important therapeutic target will assist
medicinal chemistry programs.
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Influenza A viruses represent a major global health treat. Des$gitexistence of a seasonal
vaccine and the availability of antivirals, each year they cause between 3 and 5 million of severe
cases and the death of more than 300 thousand people in the Wwldvailable drugs are
rapidly becoming inefficient because thie drug resistance. Consequently, there is an urging
need for the development of an innovative antiviral agent.

During the last years, Naffak s t eam and col |l aborators demon
and SMU1, which are human spliceosomal factbess a fundamental roli@ the replication

cycle of the Influenza A virusRedSMU1 complex can be considered as a promising target in

the optic of host directed thergpyhich has the advantage vatually avoid the risk of the
development of drugesigance® Thein silico screening of more than 3000 compounds from the
chemiolibrary of the University of Parifollowed bythein cellulo biological evaluation of the

best candidatesllowed the identification of ALG6Iwvhich is able to both inhibit the RE-

SMU1 interaction and decrease the viral replicatiocellulo. ©

With the objective of improving its biological activity and selectivity toward the-&ed1
interaction, we designezkries ofanalogues, with different scaffolds or substitution patterns

The recent results in their synthesis and activity evaluation will be presented iordhis
communication.

'I'Ar

COMPOUND — ' Hetl HetT
ALGE1 / RED-SMU1 __ Hydrophobic” " " “poiar linker
ECy=15 uM Linker |
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Coencapsulation ofpioglitazone and curcuminnto chitosan
nanoparticlesand in vivo antidiabetic potential
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Diabetes mellitus (DM) is a one of the most serious chronic diseases in the @btldssociated with
oxidative stresgauses destruction of cellular structures leading to severe tissue darGageumin has
been shown to have significant antioxidant activity and a potential hypoglycemic effect in experimental
diabetic animal models. Unfortunately, its therapeutic efficacis limited because it has low oral
bioavailabiliy, reduced digestive absorptiomand fast metabolism.Pioglitazone is an efficient
hypoglycemic therapeutic agent but with a low oral absorption, low solubility and shortclifaf
Developing of new multii  NASG LJl2f @YSNJ deadSya F2N AYLINRGAY3
a major concern of researcherfhe aims othis study were to develop chitosan nanoparticles (CsNp)
loaded with pioglitazone and curcumin and to investigatehitpoglycemieffects onDM induced with
streptozotocin to rats.CsNpand drugsloaded into CsNpvere obtained by ionic gelation methoth
order to optimize the rethod for obtaining CsNwas varied the concentratioaf chitosan(Cs), TPP and

of the active drug.Followng the optimization process, it has been established the optimal formula for
loading the two active substances in thelymer matrix. Antioxidant activity of pure substances and of
its Csnanoformulations wasnalyzedon DPPH radical scavenging activityagaMoreover, compared to

the pure curcumingcurcumin loaded intdCsNpshowed a doselependent manner with a higher radical
scavenging activityTo determine the in vivo hypoglycemic effed®ioglitazone, Curcumin, and Cs
nanoformulations (G8, CSC, C#G were orally administerean diabetic rats once per day, for a
period of 21days. During the experiment it waavestigated glycaemia and at the final of experiment
was analyzed glycosylatecmoglobin(HbA19. Oral administration of these new polymersystems
significantly reduced the blood glucose levaldd HbAlcin reference with the @hbetic rats. The best
hypoglyemic effect was recorded for &8 formulation.
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Diabetes is a rapidly spreading life threatening disease with a global prevalence of 171 million in the
year 2000 and is expected to increase t©63million by 203® It is a chronic metabolic disorder
characterized by persistent hyperglycemia, related to failure of insulin function (insulin resistance) over
extended periods in peripheral tissudéscan be managed by enhancing the functionalitypancreatic

hit Y&t a$S | y Ryludbsidas®arhidzefidinie2,4-tlione (TZD) also known as Glitazone is an
eminent class of oral antidiabetic agents that directly target insulin resist@niteis an important
scaffold associated with several ethbiological activitie&)

We herein report the green synthesis of thiazolidih@-dione derivativesvia solventfree microwave
irradiation knoevenagel condensation, followed by NaOH cataljxatkylation in aqueousnedia. All

the synthesized productaere characterized bjH NMR,°*C NMR and E®S. Aiming to develop new
enzyme inhibitors, we screened our newly prepared products for timeivitro " -glucosidase and -
amylase inhibition potential, most of them were active against the latter enzysmse of them were

more potent than the clinical drug Acarbose. Thereafter we evaluated the acute toxicity of the lead
products The enzymatic screeningwealedthat three compound werehighly active against the two
enzymesThe most potent compounds were also found to be #ioxic at concentration of 2000mg/kg.

O
S/[< Two steps Ry N—Rs3
NH (i) and (ii) % R;=H 3a-e
O R,=allyl 4a-e

o) R4

Experimental conditions : (i) RCHO, solid support, solvent-free, MW, 100-
110°C; (ii) Allyl bromide, NaOH, EtOH/H,0 (v/v 2:1), 75°C, 5-6h.
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CK2 is a ubiquitous and highly pleiotropic Ser/Thr kinase. Thus, it is involved in a multitude of
cellular processes. However, its exact function is not yet fully uratetsPrevious studies have
shown that the CK2 concentration and activity is increased in tumor cells compared to normal
cells. Since the protein kinase causes-aptiptotic and proliferatieenhancing effects in
neoplastic tissues, CK2 appears an intergstairget for tumor therapy nowadays [1,2].
Indeno[1,2b]indoles represent a class of potent Addipetitive CK2 inhibitors. These
substances have already exhibited promising results in in vitro experiments. Some indenol[1,2
blindoles inhibit the protein ikase with IC50 values in the range of low nanomolar
concentrations [3,4]. To further evaluate their suitability as-@ricer drugs, indeno[Z%,2
blindoles were investigated in cell culture experiments in this study492§, the first CK2
inhibitor in clinical trials (phase 1) [5], was used as a reference.

We could show that three indeno[fhRndoles had comparable effects to 4845 on the
proliferation of different tumor cell lines. One of these indenefli@doles had a considerable
lower effect onlie proliferation of nortancer cells than the other CK2 inhibitors. Furthermore,
we could proof the ability of these substances to induce apoptosis in A431 squamous carcinoma
cells using live cell imaging. In addition, indenofbRndoles could be showto reduce the
migration of A549 lung cancer cells. To analyze whether the cellular effects were due to CK2
inhibition, the intracellular activity of the kinase in tumor cells after treatment with the inhibitors
was determined. One indeno[dhRndole redued intracellular CK2 activity in the same
dimension as C>945, while the other inhibitors were less effective. To ascertain reasons for
differences and similarities of the substances with regard to their cellular effects, their
pharmacokinetic propertiewere analyzed. Focusing on the cellular uptake, the intracellular
inhibitor concentrations were determined via HPUS/MS. CX-4945 exhibited lower
intracellular concentrations than the other CK2 inhibitors tested. On the other ha#®46X
proved to be mabolically more stable compared to the indencH]i@doles. The results of this
study indicate that indeno[X[8indoles, although still to be investigated in further experiments,
are promising candidates for possible application in tumor therapy.
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Numerous studies have been published about the implication of the neurotroptiosine kinase
receptor - TrkB in the pathogenesis of several mdegenerative conditionsuch asAf T KSA Y S NI
RAASEFASI t I NJ Mytiale Bekdosis Rahda Bibtat &uron disefP<) Brainderived
neurotrophic factorBDNFandneurotrophin4/5 (NT-4/5) activate the TrkB receptor with high potency

and specifiity, promoting neuronal survival, differentiation and synaptic funcflorSince natural
ligands for TrkB receptor are large proteins, it is a challenge to discover small molecule capable to mimic
their effects. Even though, the surface of receptor ti@tinteracting with BDNF or NI5 is known,

there was always a question which pocket and interaction is responsible for activation of it. In order to
answer this challenging question, we have used molecular dynamic (MD) simulatiorizoekekron
algorithm® which allowed us to detect pocket network existing in the interacting domain (D5) of the
receptor. During this communication we will describe for the first time how pockets are communicating
with each other as well as the exploitation of the allostgrizkets to identify potential modulatoin

silico screening of CERMN library has recently generated a potential allosteric activator of the TrkB
receptor which binding, and biological evaluation will be disclosed.

MD skmulations, Pocketron
algorithm
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Adrenoceptors are ubiquitous and regulate maat functions in the human body, including heart and
respiratory rate, digestion, smoettuscle contraction, gland secretion, and pupil diameter among others.
In addition, adrenergic neurons firing from the locus coeruleus towards different areas ehtilad c
nervous system mediate alertness, responses to acute stress andpdangevdulation, arousal, sleep
wake cycles, as well as neuroplasticity and cognibiekaviour. Despite the physiological relevance of
adrenergic neurotransmission, moleculagtimods to precisely modulate the activity of endogenous
adrenoceptor and to functionally dissect their pathviraysvo are not available.

Here we present a set of photochromic ligands, that we call adrenoswitches, to switch on and off
adrenoceptor actiwit with high spatiectemporal resolution Using a norcanonical azologization
approach, we have designed novel arylazoheteroarene units that we have charactétipexhd in two

animal models (zebrafish locomotion and pupillary reflex in mice). The-likegproperties of these
molecules, their efficacy and absence of acute toxicity in zebrafish larvae, and most remarkably the fact
that specific adrenergic photomodulation was readily and reversibly achieved in the mammalian eye by
topical application whout formulation, all indicate that adrenoswitches could be a disruptive tool to
dissect physiological adrenergic signalling and to develop safe and effective therapies. For example,
photocontrol of adrenoceptors at specific locations might allow to siogleindividual adrenergic
projections from the locus coeruleus, or to selectively decouple pupil tone from environmental
illumination.

Adrenoswitches
cl N~ cl
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Gene therapy involving small interfering RNA (SiRNA) is emerging as a novel therapeutic
approach for treating diseaseblowever, ste and efficient delivery of siRNA therapeutics
constitutes the major obstacles for its clinic implementdtitvie report here an ionizable
supramolecular dendrimer nanosystem, formed with a small amphiphilic dendrimer, was able to
act as an effective vemt for siRNA delivery with a favorable safety proffl@y virtue of the
ionizable tertiary amine terminals, the supramolecular dendrimer had a low positively charged
surface potential and was devoid of cytotoxicity at physiological pH. The ionizableefeatu
imparted sufficient surface charge to the supramolecular dendrimer, allowing the formation of
stable complex with siRNA via electrostatic interaction. The resulting siRNA/dendrimer delivery
system had a surface charge that was neither neutral, thusngvaggregation, nor too high,

thus avoiding cytotoxicity, but was sufficient for favorable cell uptake and endosomal release of
siRNA. When tested in different cancer cell lines and patlenved cancer organoids, this
dendrimermediated siRNA deliveryesulted in effective gene silencing of oncogenes with a
potent ant proliferative effect, outperforming the gold standard vector, Lipofectamine 2000. This
ionizable supramolecular dendrimer therefore represents a promising vector for siRNA delivery.
The ®ncept of supramolecular dendrimer nanovectors viaassémbly is new, yet easy to
implement in practicé offering a new perspective for supraeaular chemistry in biomedical
applicatiors.
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Sepsis is a severe and dangerous clinical syndrome that results in elevate morbidity
especially in intensive care units. It isusad by a dysregulation in host response to bacterial
endotoxin. This uncontrolled activation of immune systems leads to systemic inflammatory
response syndromes and multiple organ failure. The neonatal immune response could generate
an uncompensated infftanatory response to LPS that affects the development of different
systems, such as lung, heart and kidney. The available treatment for endotoxemia, mainly
neonatal sepsis, are often few effecti@ne group with potential skills for treat neonatal
inflammé&ory diseases are the flavonoidslaringenin (NGN) is a flavonoid with anti
inflammatory, antioxidant, antiociceptive and anttancer effectsHowever, NGN has low
water solubility, which affects its bioavailability. Thubgetpresent studynvestigateshe effect
of NGN pure and complexed with hydroxyprofiyt y c | odextrin (HPDBCD) on
a rodent model andescribeghe probable molecular mechanisms involved in NGN activities.

We used a bacteriaipbpolysaccharide (LPS) exposure to indumsmnatal sepsisvlice were
divided in control, LPS, NGN (100 mg/ ldd, T
the viability was determined, and the inflammatory and oxidative parameters was assessed 4, 6
or 12 hours after LPS administration in luhgart, kidney and cerebral cortéixwas found that

NGN/ HPbCD increases the animals survival c
NGN exposure during theeonatalperiod reduces leukocytes migration and decrease pro
inflammatory cytokines levels itung, heart, kidney and cerebral cortex. In addition, NGN
upregulated 1 0 production in lung and kidney of nu
also enhanced antioxidants enzymes catalase and SOD activity and reduced the lipoperoxidation
and proteincarbonylation and increased the reduced sulfhydryl groups in an-deg&mdent

manner, attenuating the oxidative damage caused by LPS exposure. Finally, NGNN&d/or
HPbCD downregul aBRKI1/Q@OXand NFaB activation.
inflammatory and oxidative damage caused by neonatal sepsis. The complexation of NGN in
HPBbCD i mprove the bioavailabl e of deatte Thdseug a
results support the benefic role of NGN against neonatal sepsis and could be useful for achieving
optimum effect of this flavonoid in neonatal inflammatory injuries. However, further studies are
necessarglue to he lack of information on pential toxicity.
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Ectop -ucleotidase CD73 is a glycophosphatidylinositithoreddi-Zr?* metallophosphatase.
This enzymeis involved in the extracellular catabolism afdenosine monophosphate (AMP) into
adenosine in human blood and tissue®verexpression of this protein leads to an immunosuppressed
and proangiogenic microenvironment inducing low efficiency dffiphocytes against tumagrowth.?
Thus, CD73 became a valuable target for cancer and immunotherapy and as already been tested with
monoclonal antibodies, siRNA or adenosine analogues such as AMPCP

By crystallizing this enzymim the presence ofZr?* and AMPCP, Knappt al. found a
dimerization cavity that distinguished two conformers of the protein, as showstlemel.? In silico
studies displayed the potential efficiency of small molecules in this dimerization interface to inhibit its
activity by freezing the enzyme into one conformatfoim this communication will be presented the
synthesis of potential allosteric inhibitors bearing a triazole scaffold, their biological evaluation on the
recombined enzymerad MDAMDB-231 cancer cells.
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Scheme 1: Structureof CD73 as cpen and closed form
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A thin layer of mucus covers all the wet epithelia of the human body ensuring protection against
exogenous compounds. Orally or pulmonary administered drugs have to overcome the mucosal layer in
order to be absorbed attten to be effective. However, mucus can represent a strong barrier to overcome
even for drugs (Figure 1). Despite the crucial role played by mucus on drug absorption, there are no
standard mucus models to be employed in the early drug discovery prarcdss $creening of potential

drug candidates.

We have developed a biosimilar mucus model that mimics a pathological mucus®. The
viscoelastic behavior of mucus was recreated by using a natural polysaccharide while

the composition was mimicked by adding mucin, the main glycoprotein forming mucus.

By coupling the biosimilar mucus model to the state-of-art permeability platforms (i.e.

parallel artificial membrane permeability assay), the diffusion of some drugs through

both mucus and cellular membrane, was investigated. The amount of diffused drug was
guantified and reported as percent of total.

The herein presented mucus model represents not only a physical barrier but it really is an interactive
filter. Respect to PAMPA test, different molecular structuiase been differently retained by mucus
reflecting the interaction with mud

Since the drug development is characterized by a high rate of failure, the mucus platform could help to
reduce the number of nagifective drugs that reach the preclinicabls. Moreover, the model is
completely tunable as the production method allows to easily include other molecules present within
mucus (lipids, DNA, proteins).
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Figure 1. Mucus barriers reduces the absorption of drugs
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Up untll now there are no standard protocols that model the passage of molecules through mucus, >

._‘ Pharmaceutical companies need an i viro screening mucus

¥ ¢
model In order to reduce the number of non
S 1 ni

effective drugs reaching preclinical triats.

Physico-chemical characteristics Diffusion of drugs

The mucus model can ba coupled to classic diffusion platforms (e g. PAMPA, PermeaPad) for high

The mucus model Mu'Gal, produced by Bac'Gel (www bac3gel com) repeoduces the

physico-chemical properties of cystic fbrosis muces. throughput analysis.

The dfusion across the mucus model of dierent wes studed by means of PAMPA and
companed with the diffusion mies in shsence of mucus (Fig 4).

pamametens such as the elastc (G') and the viscous
are a8 simiar as possbie © the pathological mucus

¢ Mucus

(+) Mucus

-n.-—n

v_o ;@ production method afiow 1o
UCLS components

MusGal can host diffarant and compatitive
microonganisma

< 1501 Eea! - MuaGal reproduces tha intersctive and steric barrier of

MuaGal Is cytocompatible z.nﬁn: 5 essy 1o use and easy o
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The process of drug discovery or lead optimization involves an efficient synthesis of bioactive molecules
and the creation of leemical libraries. For this reason, rapid and efficient strategies for generation of
new bioactive molecules are essentéile to the emergence for the creation of new drugs. Thereof,
many strategies are currently used in medicinal chemistry to generateingeresting lead compounds

such as selective optimization of side activities or the development of analogues of existing drugs (SOSA
approachy¢

Diarylmethane molecules are described in the literature as privileged structures in medicinal chemistry.
They have attracted much attention due tbeir biological and therapeutic relevancy several areas

such as antimicrobials, aritiflammatory and anticancef:®

We presented herein the design, pharmacomodulation and synthesis of two heterocyclic series of
diarylmethanes: olefinic and aryloxy diarylmethan€kBe anticancer activity as well as cytotoxicity were
studiedin vitro.The best compounds showed an interesting antiproliferative activity agaoistectal

cell lines HR9 and HCT11with 1Goin the range of 2040 uM. The prediction of the ADME profile of

the best molecules was also performed. In conclusion, we demonstrated in this study the interesting
antiproliferative potential of these compounds for the treatment of colorectal cancer and the absen

of cytotoxicity on normal cells.

Dlaryimethanes
SIS A e Antiprolifecstive {116 Cell viability test: MTT  HT-2
electrowithdrawing R N-oxyoe activity o
groups Se—— F y
s aad First screening at 50 uM during 48 h In 37 °C

% cell viabllity < 50%

isosterism
X:=CH
X0
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Significant increase in drug resistance of microorganisms contributes to the intense searching for
new antibiotics. Antimicrobial peptides (AMP) are promising candidatescdonbating multidrug
resistance bacteria. Anoplin is a linear AMP of natural origolated from the venom of the spider
waspAnoplius samariensi®. Anoplin (GLLKRIKINHK) in water shows a disordered structure while
after binding to the bacterial ¢emembrane it adopts art-helix ®. We assume that this helical
structure is the active structure of this peptide. The aim of the project is to modify anoplin to stabilize its
h-helical structure to possibly increase its antibacterial activity (Scheme 1)

3
=
B ——————

anoplin st-anoplin

5 SchemelRepresentation of a linear and helical structure of anoplin. The structure of the
U-helix is stabilized by hydrocarbon stapling link (in yellow), which probably increases anoplin penetration through
the bacterial membrane

Increasing the stalitiy of the helical structure of anoplin was achieved by metathesis reaction
with the use of % generation Grubbs cataly§t. The reaction of hydrocarbon stapling of the
peptide was performed between two olefinic side chains ofnatural amino acidsS{1-( 4 6
pentene)alanine) incorporated at position 2 instead of Leu and at position 6 instead of lle of the
anoplin sequence. The stability of the secondary structure of the unmodified and modified
anoplin was determined in the presence of various lipidr@mwients (micelles, liposomes,
lipopolysaccharides) using the circular dichroism (CD) spectroscopy. Additionally, in order to
investigate the correlation between the stability of the secondary structure of anoplin and its
antibacterial activity, liposomdegradation and activity against thecherichia colwere tested
confirming our hypothesis.
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An uncommon chemical grouparylbiamidinei was studied through treynthesis of four novel
series of heteroaryl derivatives. Thiazolebiamidine was chosen as scaffold due to a number of H
bond donating and accepting possibilitieskey point for the interaction with biomolecules and

the apparent hydrosolubility propessi of the biamidine function. We synthesized a new family

of 37 thiazolebased diarylbiamidine derivatives and characterized it gyXcrystallography,
spectroscopic methods, pkand stability determinations. The analysis revealed particular

tautomericand Hbonding structure. Their antimelanoma activity highlights the promising

DESIGN OF THE ARYLBIAMIDINE DERIVATIVES
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druglike features of this unfamous scaffold.
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Insights into the characterization of arylbiamidine function with therapeutic potential
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Figure 1. Chemecal structure of biamidine, compared to guanidine,
and biguanide. \ Figure 2. X-Ray structure of 81 and *H NMR,
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Figure 4. Cell viability of A375 melanoma cells refative to DM SO upon incubation at 10 uM after 48 hincubation. Red trace indicates ECS0, Na3 ¢ SD. Figure 3. Synthesis of all blamidine derivatves.




1,10-Phenanthroline Derivative as Competent Nondoped
Blue Fluorescent OLEDs with enhanced Quantum Efficiel
of 28.4% at 100@d nt "

E.H. Edinsha Gladiand K. Nagasht FP 05

!Research Scholar, Dept. of Chemistry, Manonmanian

Sundaranar University, TirunelvéR7012, Tamil Nadu, Indie

’Department of Chemistry, Manonmaniam Sundaranar
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Efficiency is crucial for organic light emitting diodes (OLEDS) to be enaagyng and to have a
long lifetime for display and solid state lighting applications. Numerous approaches have been
proposed to attain high efficiency OLEDs through synthesis of novel organic materials, the
design of light extraction structures and the design of efficiefiegctive device architectures.
Therefore, devel oping competent blue emittd.i
pronounced significance in terms of practical utilities. In the present investigations was focused
on the 1,16Phenanthroline derivative may attain high efficiencgraater luminescence in
nondoped OLEDs. The maximum external quantum efficiency (EQE) of nondoped device is
15.20% which is acquired at the luminescence of 1000’ cohmaximum external quantum
efficiency (EQE) of 28.4%Ourresearch outcomes offers axnperception into the design and
architecture of higtefficiency bluelight OLEDs with modified device structure for practical
utilities.
Reference:
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Discovery of ew inhibitors of the SAR&0\/2 3CL protease
by High Throughput Screening

Lucile Brief1)*, valérie Landry1), Julie Dumontd),
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Florence Leoux (1), Benoit Depre41), Julie Chartort1). FP 06

(1) Université de Lille, INSERM, Institut Pasteur de Lille, U11
Drugs and Molecules for Living Systers9600 Lille, France.
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Coronaviruses are singttranded RNA wuses that cause respiratory, enteric, hepatic
and neurological diseases of varying severity in different species including humans. Seven
coronaviruses can infect humans. Strains H@Y43, HCoVNL63, HCoV-229E and HCoV
HKU1 lead to mild respiratory tra@hfections. However SAREo0V, MERSCoV and SARS
CoV-2 are potentially lethal and resulted in major pandemics. As a matter of fact, these viruses
cause also respiratory tract infections but some patients develop serious symptoms like severe
acute respiraty syndrome which is lifghreatening. The lack of specific antiviral treatment
against coronaviruses and the risk of emergence of new viruses of this family require research
for new effective therapeutics.

To discover new antiviral compounds against paxiruses we decided to target an
essential component of these viruses: the 3CL proté&seWe will present here the High
Throughput Screening of a 100000 compounds library on the 3CL protease ofGARS
which led to the identification of new inhtbrs that entered a Hib-lead optimization phase.
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Coronaviruses are single-stranded RNA viruses that cause respiratory, enteric, hepatic }"-’3’ ; Viral life cycle of coronaviruses':
and neurological diseases of varying severity in different species including humans. Seven (=)
coronaviruses can infect humans. Strains HCoV-0C43, HCoV-NL63, HCoV-229E and HCoV- f:
HKU1 lead to mild respiratory tract infections. However SARS-CoV, MERS-CoV and SARS- t
CoV-2 are potentially lethal and resulted in major pandemics. As a matter of fact, these L

viruses cause also respiratory tract infections but some patients develop serious
symptoms like severe acute respiratory syndrome which is life-threatening. The lack of
specific antiviral treatment against coronaviruses and the risk of emergence of new

&
Jj

viruses of this family require research for new effective therapeutics, To discover new N
antiviral compounds against coronaviruses we decided to target an essential component & Joer:
of these viruses conserved among this virus family: the 3CL proteasel*»., A High o 2

i
~ o

Throughput Screening of a 90 000 compounds library on the 3CL protease of SARS-CoV-2
led to the identification of new inhibitors that entered a hit-to-lead optimization phase.

\

Screening cascade:

HTS for the identification of SARS-CoV-2 3CLP inhibitors: Test principle:

A semi-automated enzymatic FRET-based assay was optimized and a Dose-response curves were done in duplicate with 7 concentrations
miniaturized in 384-well plates for HTS on the ARIADNE-screening ~ —~ ———. using the same assay conditions as the primary screen, except for
platform {UMS2014-US41). The assay was conducted at room the preincubation period fixed at 60 min. At the same time, an
temperature using a reaction volume of 20 pL and a buffer containing enzyme omission assay enabled the identification of compounds
50 mM HEPES, 0.1 mg/mL BSA, 0.01% TRITON and 2 mM GSH at pH 7.4. interfering with the fluorescence. These compounds were then
A library of 90 000 compounds stored as 10 mM stock solutions in tested in 3 kinetic assay, with 3 continuous fluorescence reading
DMSO was dispensed with an Echo Liquid Handler (Labcyte). The native during the incubation period.

enzyme, produced in high yield and purity, was prepared in assay
buffer {15 nM final concentration), added to the tested compounds (30
M) and preincubated for 30 min. Enzyme reaction was initiated with
10 pt of FRET-based substrate dissolved in assay buffer (10 pM final
concentration). After 30 min, the fluorescence intensity was monitored
with a Victor 3V instrument (Perkin-Elmer) using excitation and s
emission wavelengths of 340{25) nm and 535(25) nm. 15t

89195 cpds ot 30 4

£n S35

Stock solution : 176 ¢pds Reupply : 37 cpds

DRC, entyme orméssion DRC, eneyme omission

v aasey, QCLEMS assay > g
. . Kinetic axsay (10 cpds] Kinetic ansay (9 cpds)
Dose-response curve: Overview of the screening: Z'=0.85
V1o 100 : ;;;:‘ Resupply : 35 qpds.

DAC, enzyme omission
niray
Kiretic sssay (1 cod)

Boceprevir

1i

depds

80 discarded

©
5§ 7n
= 70 g
5 =% 31 contirmed hits 25 confmed hits
L s 0,6 4UM <1C,, < 28,1 M O W < 1Cq < 35,1 4M
€ 2% fadbites, UM <16, < 26,1 1
S L4 N
® e Reference L
o € =3,9 UM 42 hits contrmed

\ A library of 2 880 fragments was also tested at 300 yM. Among
1x107 1x10° o s ) them, 25 showed an enzyme inhibition greater than 50%. 4 hits
Concentration (M) ® Boceprevir 40uM  ® Boceprevir 4uM - Control + Control * Compound were confirmed with IC., between 27 and 134 M.

L]

Perspectives: In vitro preliminary results:

After the screening phase, a selection among the 42 hits has been SARS-Cov-2 3L Cytotoxicity assay and

made based on the structure and potency to enter an optimization inhibition assay: antiviral activity on HCoV-229E

phase. The objective of this medicinal chemistry program & the o S o SARS-COV-2 3CL¥® enzymatic assay:

development of broad-spectrum 3CL protease inhibitors with - z o 3 Dose-response curves were obtained as

i i ineti and i 5 % 4 b & described above using the kinetic assay.

characteristics suitable for proof-of-concept in animal models and 3 i« 3 b i

future use in humans. Lol ——— [ 2 High-Content screening apoptosis assay:
e i s L MEDICNAL CHEMISTRY r 0 , i~ The High-Content screening (HCS) (performed
{ Anafague Synthesls St . Lol on the platform ARIADNE, Lllle]‘ allows the
: I @ s, oy detection and quancifcation of
(R 30157 of SARS-Cov-2 A- z ~ twnich | [ 8 Huh 7 cells by detection of Caspase-3/7 activity
! ol i | =i in real-time imaging using Nucview™ 438
: ! - I - B b ining peptide DEVD
1 i1 vitro ADME - solubility. Antiviral assay on SARS- L 1 s o 8 (=3 attached to a nudleic acid dye.
e somal and plasmatic B
1 stabliy w33V HCOV-229E antiviral assay:
: g in cellulo (Huh-7 cells) antiviral activity on the
: @ - - ! ;
b - = = oo & human coronavirus 229 was assessed using
] 2 i L f HCOV-229E expressing the Renilia
H - 3 ? ™ b § l\xrferase {Rluc) reporter gene. nluc activity
- deoy L 2 i i om e 3 was measured using the Renilla-Glo luciferase
b s In vive POC 1o B SR Tl R (i (| assay system (Promega).

Concumrtcn 1 430m¥)

Coronavirus 3CL protease is a promising therapeutic target as it is an essential component for the viral life cycle that is conserved among
coronaviruses. Here, we report the development and the High Throughput Screening of a library of more than 90 000 compounds that allowed the
identification of several chemical series of reversible and irreversible 3CLpro inhibitors. That represent promising starting points for further development
of therapeutics against SARS-CoV-2 and new emerging coronaviruses.

(a) Wlirich, 5. & Nitsche, C. The SARS-CoV-2 main protease 25 drug target. Bioorg. Med. x
Chem. Lett. 30, 127377 (2020). (b Liu, Y. et al. The development of Coronavinus 3C-Like . - }j f\ ! -
protease (30Lpro) inhibitors from 2010 to 2020. Eur. L Med. Chem. 206, 112711 (2020} ) Ll | \ ot {

{c) Created with BioRender e ; CHU R indetrons imsios boisans




Synthesis and anticandidosic activities of some imidazofl
apyridines with arylacrylonitrile pharmacophas
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Sciences pharmaceutiques, Université de Tours, 31 avenue Monge,
Tours, France

Candidiasis cause superficial and visceral infections wtachbecome a significant concern to
clinicians (a). With the increased use of flu@mole, azolgesistant fungi as well as non
albicans Candida species rapidly emerged as common pathogens in immunocompromised
patients(b). It is therefore necessary to search for new molecules that will be able to bypass
resistance mechanisms. Thus, weiaterested in imidazo[1;8]pyridine derivatives containing
an acrylonitrile group and their acrylamide analogues. The objective of this work was to
synthesize and evaluate the antifungal activities of some imidaza][fhy2idine hybrids against
three Gndida species in order to identify an anticandidosis leader.
The acrylonitrile derivatives were obtained by chemical synthesis following a Knoevenagel
condensation reaction between imidazofd]jyridin-2-carboxaldehyde and various
phenylacetonitriles oR-cyaneN-alkylacetamides. An antifungal screening of these derivatives
on clinical strains of the three species of Canddaalbicans, C. tropicali@and C. glabratg
was carried out by the bioautography method then the Minimum Inhibitory Concentrations
(MIC) were determined according to the technique microplate dilution compared to fluconazole.
Six imidazo[1,2a]pyridinyl phenylacrylonitrile or acrylamide derivatives were synthesized and
characterized by spectroscopic methods. The antifungal resuttstsabthese are all endowed
with anticandidosis activities with MICs ranging from 408 to 0.52 uM.®ralbicans with a
MIC of 2.79 pM, the Zchlorinated derivative was found to be the most effective. On this
species, this compound was 100 times morectffe than fluconazole (MIC = 326.5 puM).
Likewise, the best performance @ntropicaliswas obtained with the piperazine derivative with
a MIC of 0.52eM. This is comparable to the activity of fluconazole agathstropicalis(MIC =
0.64 uM). OnCandida glabrata, with MICs of between 264.6 and 4@®/, the antifungal
activities of the six imidazo[1;3]pyridine derivatives remain low compared to that of
fluconazole (MIC = 20.4EM). Ultimately, the best anticandidosis profile on the three species
was obtaned with the &hlorinated compound, the MICs of which varied between 357.5 and 1.4
eM.
Our pharmacochemical approach validated the acrylonitrile chain carried by the heterocycle
imidazo [1,2a] pyridine as a new antifungal pharmacophore agdmhsalbicars resistant to
Fluconazole..

Keywords: Antifungal. Imidazo[1,2a]pyridine. acrylonitrilesCandida
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Synthesis and anticandidosis activities

some imidazo[1,2-a]pyridines
with arylacrylonitrile pharmacophore

Déto U. Jean-Paul N'guessan?, Songuigama Coulibaly ?, Fulgence Kassi K.2, Pierre-Olivier Delaye?, Enguehard-Gueiffier Cécile3,
Mahama Ouattara ¥

1 Department of Therapeum: Chemistry and Organic Chemistry, UFR Pharmaceutical and Biological Sciences, FHB University, 01 BP V34 Abidjan, Céte d'lvoire

2 Department of F Zoology, UFR Phi ical and B:ologmal Sciences, FHB University, 01 BP V34 Abidjan, Cote d'lvoire

3L v of therapeutic c istry, UFR F ical Sciences, Uni 'y of Tours, 31 avenue Monge, 37200 Tours, France

Contact person: Ouattara, Mahama * 01 BP V34 Abidjan, UFR SP8, University FHB, Ivory Coast; Tel 08 74 10 23; Emaii: mahama.ouattara@univ-fhb.edu.ci

INTRODUCTION AND OBIECTIFS

The increase of immunodeficiency situations such as HIV and Cancer, is at the origin of the expansion of fungal infections due to the
genus Candida . Although Candida albicans remains the most widespread species in pathogenic isolates, its epidemiological impact in human infectiology
has declined in favor of new emerging species of Candida refractory to conventional treatment.

In addition, drug treatment of these candidiasis has become a public health problem since the misuse of antifungals has contributed to the proliferation
and emergence of drug- resistant strains of Candida .

Faced with this situation, we decided to contribute to the development of some imidazo[1,2-a]pyridinyl-arylacrylonitriles, as potential new
anticandidosics.

Therefore, the objective assigned to this work is to identify a molecular hit likely to be developed as a drug candidate,

Specifically, for us it will be a question of determining the minimum inhibitory concentrations of imidazo[1,2-a]pyridinyl-arylacrylonitriles with respect

to Candida albicans, Candida glabrata and Candida tropicalis; /

hen to establish the structural elements favorable to the induction, maintenance or even improvement of said anticandidosis activities.

Material and methods - pm—

1. CHEMISTRY
Conceptual origin The imidazo[1,2- a]pyridinyl phenylacrylonitrile derivatives and analogs were \
synthesized following a Knoevenagel condensation reaction between imidazo[1,2- a]
pyridin-2-carboxaldehyde and various phenylacetonitriles or 2-cyano- N -
alkylacetamides. They were characterized by the usual spectroscopic methods

: - Q ¥ > O/\) i

= Products tested: 6-Imidazo[1,2-a]pyridinyl-arylacrylonitriles derivatives

¥ Imidazo[1,2-a]pyridine: Bioisostere of benzimidazole

S

O Chlorsiidasals = = Reference substance: FLuconazole
(First ynthetic antifimgal) = Fungal species: : Candida (C. albicans, C. glabrata, C. tropicalis )
Meéthods
v’ Phenylacrylonitrile: isostere of chakones phenvlpropenone = Bioautography: Antifungal screening method

R = Microplate dilution: In vitro method for determining MICs
- __Bloisosters
1. Preparation of stock solutions of the products to be tested (1 mgin 1 ml of DMSO)

2. Production of a range of product concentration by successive dilution in BTS containing the

fungal inoculum in a 86-well micropiate
@—SH 3. Incubation of the titration microplates at 30 ° C for 48h
O O 4. Reveal by color appreciation after addition of MTT
I = om&ne z = =
2 Chakcone

Determination with the naked eye of the smallest
concentration which inhibits any growth of Candida

Anti-infectious properties: antiparasitics, amlbactenal, antifungal

= Relevance of the pharmacochemical concept

Candida Candida Candida

5 Albicans (uM)  Tropicalis (WM)  glabrata (uM) O:} I
1 64 32 408,0 ’ Tl 2prrdine KfL@f
E i)‘{O 2 408,0 32 408.0 K c lrnpicn‘ksi‘ MIC=3.
3 :—: 2N H } C glabrata : MIC = 408 M
N N.

% —e| 3 (tan 0 | w7 14 w5 |

5 The attachment of the phenylacrylonitrile linkage to the imidazo[1,2- a]pyridine ring

>
/@g 4 Actlh "O‘ 65,2 10 2648 leads to a new hybrid molecule endowed with anticandidosis properties

Lh 5 H € H 28 05 3515 [ Validation of the juxtaposition of bioactive entities
= Optimization trials of anticandidosis activities
H 3 These tests show tha

C\!‘ It} [ 33 13 - 1. Displacement of the nitrile a to the P position did not improve anticandidosis activities.

2. Para-chlorination of the benzene homocycle improved the activities against C. tropicalis in
—______ L __________________L_  detriment of activities with respect to C. albicans
FHuconazole mm 3. The replacement of the benzene homocycdle by a hexylamine group, made it possible to obtain
excellent activity against C. albicans and C. tropicalis. However, this derivative has lost all activi
The six derivatives are endowed with anticandidosis activities with against C. glabrata.
8 ~ 4. 0On C. albicans and C. tropicalis , the 3-chlorinated denvatwe was found to be the most effects
MICS vamying belwoen'405.-:(1:52 M 5. The best performance on C. g is obtained with the p ine derivative.

¥" The pharmacochemical concepts of bioisosteria and molecular hybridization have enabled us to develop new
Imidazo [1,2-a]pyridinyl-arylacrylonitriles endowed with anti-candidal properties.

¥ Furthermore, the best anticandidosis profile on the three Candida species tested was obtained with the 3-chlorinated S i e

compound, the MICs of which vary between 357,5 - 0.52 uM. Anticandidosis "hit molecule”




Development of new inhibitors of SK3 chael to
prevent metastasis occurrence
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Currently, there is no treatment able to prevent bone metastasis. We discovered that while the abnormal
expression of the SK3 channel by cancer cells promotes cancer cell migration and bone metastasis development,
its suppession reduces thentHere,we propose to develop SK3 channel inhibitors aswa class of antinetastatic
drugsin targeted andpersonalizedccancer therapytérgeted to SK3 channel and dedicated to patients with cancer
cells expressing the SK3 channel).

Lead compoundNS8593s currently one of the SK negative modulator inhibitor. However, the selectivity is current
limitation in order to use this compound as antietastatic agent.

Our team is developing new synthetic strategies in order to provide novgfynztionalized pyridopyrimidines to
explore structureactivity relationships and to improve the selectivity of final compounds. To achieve these
objectives, we have developed efficient and modular strategies usig &nd palladiurrcatalyzed coupling
reactions to modulate the main scaffold.

Among all the 25 compounds tested using patch clamp technique we iden€ietb5 a chiral compound, as
strong inhibitor of SK3 channel with arsd€ 18.4 nM (n=12). This compound was also found to inhibit the SK2
channel with an IC50 of around 1nM (n=7). In vitro experiments showed that this compound was not toxic until 10
MM. Our results show thaBF495100nM) significantly reduces the migration of five cancer cell lines, expressing
SK3 channel including the MBMBA435s. FurthermoreizF495has on effect on the migration of breast cancer cells
that do not expressed SK3 (MBMB231) or in which SK3 channel were knockdown (NUBX35shSK3). In vivo
experiments showed that GF495 was not toxic until 20 mg/Kg (i.p. Staneeek for 2 weeks). FinallyF495vas
tested on a murine model of metastatic breast cancer (i.p.1 mg/kg, 3 times a week for 15 wae49Rreatment
reduces dramatically bone metastasis (88.8%) and suppresses uterine and ovarian metastases,

To conclde, GF495s a new and potent inhibitor of SK3 channel, that show a capacity to reduce the development
of metastasis. These promising results encourage us to develop analog@s48bmolecule, with at least a
better selectivity (no effect on SK2 channdf) addition, it seems necessary to characterize the role of SK2 channel
in cancer cell biology.

H N
N
@[ N Alkyles ot/ otar ) —NH
N : alkoxyde N \
ipophile grou
NS8593

kd (rSK3) = 130 nM Metapys

Lang F. Philos. Trar®. SocLond. B. Biol. S@014 369,20130108.
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Development of new inhibitors of SK3 channel to prevent metastasis

occurrence

K.Brugemann!, S. Hammoud’, A, Chartier!, A. Chantdme?, M. Potier-Cartereau?, F. Verrecchia?®, C. Vandier?,

F. Buron' and S. Routier*

Hnstitut de Chumie Organigue et Anafytique, Université o'Oriéans, UMR CNRS 7311

Inserm UMR 1063 « Nutrition, Croissance et Cancer », Universite de Tours
limserm V1238, Foculté de Médecine, Université de Nantes

Introduction

ﬂ\ 2020, 20 million new cases of cancer woridwide are diagnozed. BO% of these
cancers, such as breast cancer, showed the development of bone metastacis
and the vital prognostic i engaged 13 M are considered as secandary
tumars; they are formed wig & cancer cells from a peimary tumor that migrates
through lymphatic or blood wessels Currently, there i no trestment abie to
prevert bone metastasls. We discovered that while the abnormal expression
of the 5K3 channel by cancer cells promotes cancer cell migration and bone
matastasis development, its suppression reduces them? We propose to
develop SK3 channel inhibors at 8 sew closs of anti-metastatic drugs in
targeted and personslized cancer therspy (targeted to SK3 chenmel and
Kdedxo!ed to patients with canter cells expressing the 543 channel)

f
!

- d
R

Figure 2 Calls mjacted 110 the tad vem have
the S23 channel Ssvees bone metastases,

which
reduces in the case of SK3- culs ¥

Synthesis and biological results

A3 part of preliminary studies 10 the progect, we

identified from & series of several molecules «.;.L:— ::‘-n ‘ﬁ
derived from NSSS93 (s commercisl K3 . byt @r ’:c.m‘ a-n..-...I @f
channel inhibitor], 0435, a3 an effective iy g Rtk
inhdbitor of SK3 channel activity and with an ICy 1:.\; ""“ - s-.-mu-.l - c 1 oo s
estimated at 7 nht. ¢ @ ) : »
& g.r.: = Figure 4 © Syrhests of GFASS ¢ . Grem
""“' ERLCL Synthests in 4 steps starting from the fly avoldobie 3 acid with an overall yield of 14%

Figuee 3 \deeafication & mem nhibroe of e 553

charne. Rt

The 10y, of GF495 was determined by the patch clamp
technigue (Figure 3). It is sround 7 nM for the K3
zhannel

=
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ehnsnsenannh

D I i e LR S

Fgure 6 - Actity of GFE95 on he 553
chanrai in a dose-depeadent manner

Figure 5 of 53 current
1D speman. —mnmmm
2.10%cedt
G495 15 a chiral molecule for whvch we have not observed toxicity omaghunt

l 1mg /i, w, 3 times [ week for 15 weeks H S ]

in witro up to 10 uM on vanous cancer lines [MuM7, CaCo-2, MDA-
MB231, MDA-ME 4355, HCT116, PC3, HacaT) ond on fibroblasts. i
whvo toxicity experiments on healthy mice in acute doses and in
repeated doses (ip, 5 times / week for 2 weeks) revesled an
absence of toxicity up to 25 mg/ig in addition, hepatic towcity was
not observed |1 mg / kg, ip, 3 times [ weed for 15 weeks)

Week  Week Week
1 2 3

GF895 was tested on 8 mous= model of metastatic breast
cancer (Figure 7). We have shown that GF49S administered
inip, at 1 mg/g for 35 weels (3 times per week) had no
effect on the primary tumor volume or on the development
of pulmonary metastases but interestingly led to a strong
reduced devel of bone and suppe )
of ovarian and uterine metastases (Figure 2)
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Figure § _ Efect of GFE35 on the deveiopment of bone snd ovaren / ulsine metectaes

Conclusion

hils

OF495 was developed and identified ns a strong SK3 won channel
experiments sh d that this

with antt
d was not towic until 10 uM. In wivo, compound GF495 at I mg/tg reduced the

activity with an ICy of 70 £ 0.3 nM on the SK3 channel. in witro

ber of bone and pletely

abolished the development of ovarian and uterine metastases Thee promising resisls encowage us 1o develop analogues of GF495 molecule, with at least 3 bauv

selectivity (no effect on SK2 chaneel) In addition, & seems necessary 1o characterize the role of SX2 channel in cancer ceil Biokogy.

[31L Kingaley, F Founer, |. Chagwin, T Guise, Mol Coscer Ther 2007, 20, 26032617

[2]M Wang F s ¥ ‘Wet X Wel, Blone Research, 2020, 30,

[3] A Chartéoe, M. Foter-Cartarsey, L Claryise, O framest, & Maronmeasu-Lambot snd ol Cancer fey, 2018

4] 5. Rowtier, ¥ Bursn, N Rodrigues et ol inn channel shibitor compesnds fior cancer meatmenr. WO 2008-215857 AL
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Ultrasoundassisted onepot, three-component synthesis of new
isoxazolines bearing sulfonamides as atgukemia agents
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de Médecine Moléculaire (C3M), Batiment ARCHIMED, 151 Route de

Antoine de Ginestiere, BP 2 3194, 06204 Nice Cedex 3, France. (3). U
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(4). Chemical & Biochemical Sciences Giemtess Engineering (CBBE]
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Qulfonamides have received significant relevance in modern organic chemistry and medicinal
chemistry? A major goal of current medicinal research is to identify new, safer and more
effective treatments for a wider range of neoplastic conditions, with the hope of reducing
morbidity and mortality. In line with this consideration, and in continuatiof our recent
research in identifying new and original routes to bioactive anticancer ademéssynthesized

a series of new isoxazolidmked sulfonamide following a oRaot two-steps methodvia a
highly regioselective 1.8ipolar cycloaddition cataped with the trichloroisocyanuric acid
(TCCA) as a safe and ecological oxidant under sonicétiomeifig, and evaluated their
biological activity against CML and APL.

Ar
9 TCCA >/“)\/F$2 R
Ar—CHO 4 HONH,.HCl + Rl’S\Nv > N, N\S/
I.RZ Water, rt 0 o,
la-f 2a-| One-pot 3a-r
) 18 examples
excellent yields
Scheme
Among this series of isoxazoline analogues one * B e 5
compound, 3h, displayed promising cytotoxic activitie§ pase [E_Q] o
against K562 and Hi0 cells. In addition3h behaved as § “ - =1
an apoptotic cell death inducer with an @ ¥ ¢ni’ > ] I =
(HL:60 cell line) as shown in the figure on the rlght . a! “]5 1 L S e war} <<

Altogether, these results clearly ethonstrated the . -
potential of this class of molecules for the optimization of
apoptosis inducer owing to their ease of synthesis t z
herein report twostep onepot strategy.

Cheaw

o cwwmw.

W & ®

Clasved Caspase 3
(CHC3/HSPE0)

& - & s
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medicinal chemistry letter29(16), 20422050. p) . Alaoui, S., Dufies, M., Driowya, M., Demange, L., Bougrin, K., Robert, G.,
Benhida, R. (2017pBynthesis and antiancer activities of ne sulfonamides 4ubstitutedtriazolyl nucleosidesBioorganic &

Medicinal Chemistry Letterg7(9),19891992.
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Introduction

Sulfonamide and Isoxazoline moieties are among the most important pharmacophore in modem organic and medicinal
chemistry .There are currently a large number of compounds that contain these phannacophores, which exhibit diverse and
powerful biological activities [1]. In This work, following a one-pot two-steps protocol, we have synthesized a series of novel
sulfonamides-isoxazolines hybnds 3a-r via a highly regioselective 1.3-dipolar cycloaddition under mild and eco-fnendly
conditions . we have developed a new methodology using trichloroisocyanuric acid (TCCA) as a safe and ecological oxidant
for the tn-situ conversion of aldehydes 1a-f to nitrile oxides in the presence of hydroxylammonium chloride under sonication
(Scheme.1). All the sulfonamides-isoxazolines hybrids 3a-r are screened for anti-leukemia activity against K562 cell line
{Chronic Myeloid Lenkemia) and HL-60 cell line (Promyelocynic Leukemia)

Synthesis of new sulfonamides-isoxazolines hybrids 3a-r

0 K+
o e i
N N
jf‘-{‘ 2 o"i N o » w
R \=)-—<" & - T,
1af HONM, WCT,
4 . TCCA
a Water, 1t Figure 1. The ORTEP of novel single crystal of
90 y One-pot product {3k).
R"S;Nv - us w‘z,zmm 15 Gimnpior
204 Jeec excellent yields o, ) cl
Scheme 1. Synthesis in one-por two-steps of sulfonamides-isoxazolines - | Q
under sonication. N ”"‘%:o
Anti-leukemia activity ECS0- 62 & 2 pM (HL60)
All these newly synthesized isoxazoline 3a-r, were evaluated for their anti- o N LI S
cancer activity against K562 cell line at 1 pM 10 pM and S0 pM (48 h) using - wune |-, [
XTT and DAPI assays. This first screening against K562 cells revealed a i: s =
couple of compounds (3h and 31) displaying a moderate cytotoxic activity **an l I RS o
between 10 and 50 pM. Thus, we decided to investigate further the biological R A_n_m
effect of 3h. we have evaluated the dose-response effect of 3h (12.5-100 pM) £ .
on HL-60 cell line (Figure 2). The determined value of ECy= 62 % 2 uM on ll 5 ig o
HL-60 cell of compound 3h l pet - I
In conclusion these results clearly demonstrated the potential of this class of T T Te .
molecules for the optimization of apoptosis inducer owing to their ease of Figure 2. The evalution of the dose reponse of 3h
synthesis the herein report two-steps one-pot strategy. on HL6O cell line.

1] 10) Lia J_ & Coo, C. (2020), 143(14), 43014505 (b) Aloowt, S Dufies, M_ Onowya, M., Damanges, L Bougnn, K. Robart, G, . & Benhida, B (2017}, 275), 19831562
(c)Bemal C.C, Vesgo, L C_ M whez, 5.C 405 q AR R (2020), 2904, 675608




EXJt 2 Nduryi abilization strategies in cyclic peptide
ligands of the VEGF (Vascular Endothelial Growth Factc
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Sylvain Broussy

(1) UMR CiTCoM CNRS 8038 and INSERM WB268y of Pharmaayf
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Angiogenesis regulation is involved in numerous physiological processes and diseases like
cancer and ageslated macular degeneration. Cytokines of the Vascular EndotiGialth

Factor (VEGFs) family and their transmembrane receptors have been validated as therapeutic
targets: VEGFA, VEGF-B, VEGFC and PIGF in particular. The current available molecules in

the clinic are derived from recombinant proteins, like antiboddegext generation of drugs

must be developed, with better pharmacological properties, reduced production costs, and the
capacity to be engineered for specific applications. The objective of our research program is to
develop antagonist small peptidomineetnolecules, able to bind the VEGFs with high affinity

and selectivity.

i,’ > ”~
)‘g \ = a -------- -
Vo { 2 WWa
f""\‘ ’\A'\J': 7 Ve
£y j '_ J f
e \ e E \ N y
1 P~ - >
- = ]
Peptide sequence: CDIHV"LWEWECFEKL

Figure. -crystal structure of a peptide in complex with VEGF The VEGF dimer is
represented in green and the peptide in yellow. BFhen of the peptide is shown in magenta
and relevant residues are labelled tHegter abbreviation. The peptide is cyclized by a disulfide.

Starting from a known peptide ligand of VEGF, our objectiveturns to
conformation preserat the Gterminal position in its bioactive conformation. This strategy could
improve the binding affinity by reducing the entropic penalty of binding. We will present the
design (including nomatural amino acids), the synthesis and the biochemicalaiaiwf the

new series of peptides. Their evaluation was achieved by EtyS&assays with VEGRA and
VEGFB, and by isothermal titration calorimetry (ITC) with VEG¥&

Further structural studies by NMR and biological evaluation of VEGF inhibitionitgctiv
HUVEC (Human Vein Endothelial Cells) will be achieved with the most affine peptidomimetics.

Bibliographiaeferences
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Exploring B-turn stabilization strategies in cyclic peptide ligands of the VEGF (Vascular Endothelial Growth Factor)
Xiaoqing Ye (1), Jean-Frangois Gaucher (1), Michel Vidal (1), Sybvain Broussy (1)
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New 2heteroaryl4-quinolones as potential multdrug
resistant ESKAPEE antivirulence agents

_ . _ FP 11
Marine Duplantier , Elodie Lolou, Pascal Sonnet

AGIR, UR4294, UFR of Pharmacy, Jules Verne University of F
80037 Amiens, France.

Over the last decades, massive misuse of antibiotics prompted the apparition of resistances in many
microorganisms such as EBREE pathogens responsible for various nosocomial infecfloinsleed,
the selective pressure put on sensitive bacteria by conventional antimicrobial molecules that cause their
death promotes resistant strain survival. The development of antiviruleanés abat could attenuate
bacteria pathogenicity without affecting their growth, seems to be a new promising therapeutic strategy.
This could facilitate the hostds defence by im
conventional treatmenty.

The quorum sensing (QS), that makes reference to communication systems of bacteria, constitute a
pool of promising pharmacological targets for the development of antivirulence agents. The inhibition of
QS could disrupt, especially iR. aeruginosaintra/interspecies protective interactions that stimulate
virulence pathways (biofilm formation, pyocyanin or rhamnolipid production). The interest of
PseudomonaQuinolone Signal receptor (PgsR) that regulates virulence gene expression in response to
envirommental factors and population density once activated by its natural ligand (PQS), has recently
emerged for the development of inhibité6tsAmong PgsR antagonists described in the literature, the 6
nitro-2-heptyt4(1H)-quinolone3-carboxamide revealed &fent to inhibit pyocyanin production with an
ICso0f 2 UM inP. aeruginosdA14 strains®?

A - o B8) 0
C s i I
4 om || Ry Ry
. ‘ [
N "Gy N Gy N H
H 1
Analogues of HHOIPQS
Antagonsts’ invarse agon
Pseudomonas Quinolone Signal 2-heptyl-4(1M)-quinolone l< NO; & R
(PQS) PQS precursor (HHQ) Ry=CF;8R; =

Ry =NO; & R; = CONM;, ICg = 35 nM

) Quorum Sensing (QS)

inhibition X Cusduvns ctions

I 8

N™ = 1
H Spacar N

2-heteroaryl-4-quinolones ‘1_ "s &
R=H C, CN (
3

Spacer = C-C bond, piperazine

--------

Figure 1: A) Natural ligands of PgsR produced byP. aeruginosaB) Quorum sensing inhibitors described in literature and
C) Devebpment of 2heteroaryl-4-quinolones as potential QS inhibitors.

Taking these studies into account, we aim to develop a nbete?oaryl4-quinolone family
potentially active against ESKAPEE pathogens as QS inhibitors.syhtnesis pathways based on
palladb-catalyzed coupling reactions, but also tite/sicochemical and biological evaluations of these
compounds (MIC in various ESKAPEE strains and -aigfilm activity) will be described in the
presentation.
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Conventional antimicrobial Antiwirulence strat
INTRODUCTION POy o

Over the last decades, massive misuse of antibiotics (ATB) prompted the emergence of resistances in
many microorganisms such as ESKAPEE pathogens responsible for various nosocomial infections.* Indeed, the
selective pressure put on sensitive bacteria by conventional antimicrobial molecules that cause their death

promotes resistant strain survival. The devel of anti-virul agents (AVA) that could attenuate
bacteria pathogenicity without affecting their growth, seems to be a new p ising therap gy. Such
AVA could potentiate the host’s i system resp in herapy and restore efficdiency of
[ ional ATB in combination therapy (Fig. 1).2

The quorum sensing (QS), that makes ref e to C ication of bacteria, constitutes a
pool of promising pharmacological targets for the development of AVA. The inhibition of QS could disrupt,
especially in P. geruginosa, intrafinter-species protective interactions that sti virulence y
(biofilm formation or pyocyanin production). The interest of Pseud. Quinol: Signal ptor (PgsR)

that regulates virulence gene expression in response to environmental factors and population density once
activated by its natural ligand (PQS), has recently emerged for the development of inhibitors.3

o4 B AIMS AND STRATEGY
o Lo 'S ?I A G v Different 2-heptyl-4-quinolone analogues of PQS revealed efficient as PgsR |nh|bnors (Fig.
- ey T Mg PR 2A-B).*? Taking these studies into account, we aim to p a new 2-h
TR Vo A 1300 o family potentially active against ESKAPEE pathogens as quorum quenchers. The bundmg block
i v o ot o et Ak I~y - coupled in position 2 of the quinolone pharmacophore via a C-C bond or different amine spacers
O was chosen for its bio-isoterism with several heteroaryl cores of various PgsR antagonists

described in the literature.

Herein, we reported the synthesis of two series of 2-heteroaryl-4-quinolones: i) derivatives
possessing a C-C bond between the two aromatic fragments and ii) analogues bearing a
piperazine spacer (Fig. 2C). With the great impermeability of Gram-negative bacteria cell envelop
in mind, a prediction of their physicochemical properties was performed using QikProp, a
Schrédinger software, to analyse their drugability. The biological evaluation of these compounds
on different ESKAPEE strains was carried out in terms of their bactericidal and anti-virulence

Quorum Senung |a3)
intabithon

.

Bqwe2: 4} '“ = " acraginaes; ing inbibitors described properties, as well as their cytotoxicity in a human hepatoma cell line.
SYNTHESIS PHYSICOCHEMICAL AND /N VITRO BIOLOGICAL EVALUATIONS
The GESlgn of new 2-heteroaryl-4-quinoiones relies on pallado-catalyzed The QikProp-predicted octanol/water partition coefficients (clog P,,,) of derivatives 4c,
cross-coupling b different  2-bromo-4-chloroquinoline 4e and 7b revealed their strong lipophilicity. However, the compound 4d bearing a cyano polar
precursors 1 and various second heteroaryl derivatives (Fig. 3) such as: group presented an increased hydrophilicity. This could be in favour of a mediated transport
* 4,5 or 6-heteroarylboronic esters 2a-c in the <=rie< | (Suzuki C-C couplings, inside the bacterial cell by porins.
Table 1), The minimal inhibition conc: ions (MIC) of synthetized 2-h yl-4-quinolones have
* or N-heteroarylpiperazine derivatives 5 in the series 1l (Buchwald-Hartwig been measured on various ESKAPEE strains (Table 2). The molecules have no effect on bacterial
C-N couplings). growth that is a favorable result in the case of anti-virulence strategy.
S. aureus A.boumannii  P. aeruginosa E. coli
X | J Compounds €Log Pop QP 103.429 15 clinical strains. DSM 1117 DSM 1103
T . MIC (ug/mi] MIC (ug/mi)  wic (ug/mi) M ug/mi)
R % (& R N Resistance by
20 g . Ciprofloxacin 0.280 0.06 eflux 0.06 0.06
Tiews i g acR=H 2370 >128 >128 >128 >128
sinacal beranic eater lxpera 4d,R=6-CN 1647 >128 x >128 >128
Pa(OAc), XanPhos —
PaPPhals 0005 cs, 4e,R=7-C! 2.818 >128 x >128 >128
1.4-dhexane, rutis L Rem—— Buchwaid-Hattwi
under A1 under At couping reaction
3517 >128 X >128 >128

"OTE:L“\ Tabie 2 L0g P ¥

'\»@ Their inhibitory properties on biofilm formation have been evaluated on P geruginosa
e ;*c'{”‘ X PAO1 strain using purple crystal dyeing (Fig. 4A). Compounds 4d and 4e inhibit biofilm
production with respective ratios of 12% ) B)
AcON. ";ul A0, upl and 32% at 50 uM (Fig. 48-C), whereas the
s ofhax T Aelva
derivative 4c was inactive. The presence of
an electron-withdrawing substituent in
position 6 or 7 of the quinolone core

Seo Tablo 1 for ywwidts

[ seems to be promising for the i
an development of anti-virulence agents. In - -
See Tadle 1 for s contrast, compound 7b appeared able to o ) *d
aries | Sorins 1l stimulate biofilm formation with an - -
y i — overproduction ratio of 21% at 50 uM (Fig. = - .
4D). The nature of the coupling between  §.« - se L.
DL st s vl v x4 the two fragments could thus orientate i i
— tse . n the activity towards a biofilm  f.. i
T 3 = overproduction or  inhibition. No - -
T - 2 & cytotoxicity of the compounds 4c-e was B - e e wm
T -Hethe Gorttae observed in a human hepatoma cell line i “"h i ® &
— - — - (HepG2 from ECACC) after 48 hOUS Of Lot en oraes e oot 2O oot bop Dot ot o
e e treatment at 100 uM. ' iy g
CONCLUSION
Eleven 2-heteroaryl-4 I have been synthesized in 4-5 steps with global yields of 8 to 50% for the ==ri== | and of 1 to 3% for the series Il. The 6-cyano and 7-chioro
derivatives 4d and 4e sh d a promising anti-biofilm activity without affecting the bacterial growth. Taking this into account, extended pharmacomodulations in positions 4 to 8 of

the quinolone core are currently under progress to develop anti-virulence agents, as well as the evaluation of their anti-pyocyanin properties.

References: ' Pharm. Ther, 2015, 40 (4), 277-283; ASC Med. Chem., 2020, 11, 358-389; * Chem. 5¢i., 2017, 8, 7403-7411; * Grg. Biomoi. Chem., 2017, 15 (21), 4620-2630; 26th Young Research Fellows Meeting, Paris, France
* 1 Med. Chem., 2020, 63, 10921-10945. February 11-12, 2021



Synthesis and characterization éiGlabelled carnosine
derivatives and their application as internal standards for ti
measurements in biological matrices

Marco Masperd1)*, Ettore Gilardoni(1), Graziella Messina

(2), Luca Regazzofl), Giancarlo Aldin(1), Clelia Dallanoce
h}

FP D

(1) Department of Pharmaceutical Sciences, University of Milar
L. Mangiagalli 25, 20133 Milan, Italy
(2) Departmentof BioSciences, University of Milan, Via Celorie
20133 Milan, Italy

Carnosine is an endogenous dipeptide, composed-alfanine and thistidine, highly concentrated in
skeletal muscle and other excitable tissues (Figure 1a). Its physidlogies, based on its biochemical
properties, include pHbuffering, metadion chelation, antioxidant capacity, as well as the ability to
protect against the formation of advanced glycation and lipoxidationgmdiucts® For these reasons,
besides its nuitional ergogenic application in the sport commurfitgarnosine supplementation
presents a therapeutic potential for the treatment of numerous diseases in which ischemic or oxidative
stress are involve8 Besides carnosine, most animals also possess #thyiated analogues anserine
and/or balenine (Figure 1a). Quantitation of these histidine dipeptides in biological matrices results to
be crucial for their potential applications, and-MS procedures with isotopkabeled internal standards
are the stateof-the-art approach for this analytical neéd:he use of these standards allows to account
for variations during the complex sample preparation process, different matrix effects between patient
samples, and variations in instrument performance.

,~ = Natural histidine dipeptides - -~ - - Labeled Compounds -~
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Figure 1: a) Structures of histidine dipeptides, b)-lgf@lled carnosine analogues.
In this study we present a fast, flexible and convenient strategy for the synthesis dalided
carnosine analogues (Figure 1b), and their appbeoats internal standards for the quantitation of
carnosine and anserine in a biological matrix.
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One-pot synthesis of bioactive dihydropyrimidinegia eco
friendly phosphorus derivatives catalysis.
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The Biginelli reactionis one of the most useful and efficieptotocol for the preparation of
biologically active(dihydro)pyridine(thiones and pyrimidin(thi)one®HPMs)L. This reaction
usesreadily accessible stanty materialspresents high atoeconomyand allows the access to a

great diversity of products (Figure)ith broad spectrum of pharmacological activitigsg.
Monastrol,a potent anticancer dru@Q 32926 and SWO2, antihypertensive agénts
Phosphatederivativesare versatile and efficient catalyst for many organic transformations
Herein, we report the use different phosphorusderivatives as acid catalystdor the
straightforward synthesis of variodghydropyrimidinesunder mild conditionsA first series of

30 biologically relevant DHPM analogues has already been prepared. Other related series have
been designed and their synthesis is currently ongoing. These compounds will be evaluated for
their antcancer cytotoxic activity and on antibacterial assays.
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Monastrol SWO2 SQ 32547

Figure Pharmacologically active DHPMs
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Introduction

“GREEN CHEMISTRY”: several approaches have emerged with significant
potential for minimizing byproducts, waste reduction, the lowering of
energy costs. The development of new methodologies towards previously
inaccessible materials using existing technologies has been also very
appealin®

AMom Ecanany Safer Sotvents

s S \

. %
(\su-m) % & ( Camalysis

3,4-dihydropyrimidin-2(1H)-ones (DHPMs): important class of
heterocyclic compounds, which have attracted much interest due to their
pharmacological and biological properties. Nevertheless, the common
accesses to these structures rely on strong acidic conditions, or display low
yields, or requires the use of expensive catalyst and/or toxic solvents.
Therefore, the development of new eco-friendly syntheses of this scaffold is
currently the subject of active research.

Experimental Process
Benzaldehyde, ethyl
acetoacetate and urea
"ﬂ 2 derivatives reactin a
— - ] tricomponent reaction in
the presence of 20 mol% of

N,
o, W:f’ catalyst to convert
i quantitatively into DHMP
Buslogical activity scaffold.

Condition optimization

Amount of Temp. Yield
Ent Catalyst (%] Solvent Time
i st i%) catalyst ca ()
1 s = Ethanol  8h 80 13%
2 phosphoric Acid 20% Ethanol 6h 80 91%
N-
3 (Phosphonomethyi)imi 20% Ethanol 6h 80 80%
nodiacetic acid hydrate
4 2-ethylhexyl phosphate 20% Ethanol Bh 80 96%
6 phosphogypsum 20% Ethanol 6h 80 12%
7 apatite 20% Ethanol 6h 80 3%
Ref.? H, [PW,,0,] 0.1¢g Ethanol  Sh 80 95%
A-zirconium

Ref =
. sulfonylphosphonate 12 a8h £ 8%

Conclusions

The described protocol proposes the hypophosphorus acid as green
alternative catalyst to access functionalized DHPMs in excellent yields.
The DHPMs derivatives produced represent interesting drug-like scaffolds
with great functional diversity to be tested on anti-cancer, inflammation

Green-Phosphorus Chemistry

Phosphate derivatives have recently gained much interest as
reagents and catalysts, because of their large availability, low cost and
efficiency in numerous organic processes.

! The need for alternatives
. for non-“rare metals”

focus both in industry
and academia.

/ catalysts is now widely
N @ acknowledgec! and has
\ become a major research

In this context, we report the use of hypophosphorus acid as inexpensive
and ecofriendly catalyst for the Biginelli tricomponent reaction, which
allowed the production of a broad panel of DHPM derivatives diversely
substituted.! Other related more complex heterocyclic systems have also
been afforded following this methodology. The biological evaluation of
these series of compounds on anti-cancer, inflammation and antibacterial
models is currently ongoing and will be reported in due time.

Synthesis of different scaffolds

Large numbers of substrates were screened and found to give excellent
yield of the desired products using 20% of the hypophosphorus acid.
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Diabetes mellitus is a severe endocrinal disorder particularly prevalent in the past decades. Its
incidence is increasing globally and, as a result, secondary complications are also mounting. The
most devastating complication of diabetes mellitudiabetic foot ulcer (DFU). It is estimated

that 15% of diabetic patients will suffer from DFU at least once in their lifetime and, if not
proper care is taken, it can cause severe harm to the patient as amputation being a possible
outcome in extreme ca$¥sUsually these wounds are colonized by pathogenic bacteria and
infection is facilitat ed®. Anpongpghe bacteria presént at thhemu n
wound site, Staphylococcus aureus the most prevalent bacterial spe€ilesTypically, he
conventional treatment comprises the use of systemic antibiotics, however, due to the limited
lack of blood supply at the wound surface, this will produce limited results and it may ultimately
increase antibiotic resistance and the risk of dalgtedtoxic effects. As such, the use of topical
antibiotics appears as an alternative towards systemic ones, especially when combined with
adjuvants that enhance their activity and minimize or even block resistance. Plants are an
important source of such adjutacompounds that not only potentiate antibiotics but also
possess numerous therapeutic propéttiesTherefore, in this study three different
phytochemicals were selectettigonelline, chalcone and juglone and their potentiation effect on
fusidic acidand mupirocin antibiotics against seven clinical isolateS.cAureugMSSA and

MRSA isolates) was evaluated through modified disc diffusion method. Firstly, the minimal
inhibitory and bactericidal concentrations were determined for phytochemicals byratitie

plate microdilution method. For disc diffusion experiment, phytochemicals were tested at
MIC/sub-MIC and antibiotics according to the CLSI guidelines (200 pg/disc for mupirocin and

10 pg/disc for fusidic acid). The results show that the phytoat@monly potentiated the effect

of mupirocin. Chalcone, with a concentration 10x and 20x less than MIC, potentiated against
one MSSA and one MRSA isolates, while trigonelline (at 1 mg/mL as the MIC was not
determined) potentiated against one MSSA andMIRSA isolates. Juglone, at MIC, potentiated
against only one MRSA isolate. Overall, an improvement of the activity of mupirocin against
some of theS. aureusstrains was verified, revealing the potential for the topical application of
phytochemicals as adjants to the antibiotics to combat mudtiug resistant wound infections.
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Introduction

Crabenic foot Woers (DFUC) are crw of the moe: devartating complicarions of Subete: mwllttus it b sctimaced that 158 of e cabeck patienty will affer fram & UFU ot lasse ance o their [fecime’ Thiv
condition, If vot proper Care M eevided, Wy Lead 19 NFECTON TAL, 1N DU, My CRIGE MROUTITION O even death’ Tepcally, Tha COMMNTIn TRATMIT COMBruer The use of syitenic antibiotics,
horawver, and doe to the lmmed lack of Slood weply ot the wound surface, this will produce limtted rendt: and Incresced sntibotc redtitarce. Among the bacteria Sresert at the wound iite,
Staptpdococcus curess b the mosrt prevelent bactartal specis’. Uue %0 the incwaingly frequert sppesrance of mettant microcegmrhin, it becomes urgent the tearch for new sltersatives. %o, = 1
PrOpOted the wie of topical ATRAONCS 3 a0 Altemative ToOwards tamic anes, Pecially 1 CONDINADOS Wwith ATl MU T0 enhance e At IOTICE 3CTITY and minimioe o sven dock resstance’
For B, the effects of tiee Slerert phiytochenmicel, Wigoneiling, chalcone snd jJugione, and thear potertiation effect on Mol ackd and mudirecin MIIOUGO wers evalusted sgaiat seven clincal
wolates of I moreus (MISL andt MRSL tsalates)

Materials & Methods

Bacterial strains: wash and wisa ciimest nalates 14507, L4108, 34110, SAT1, X212, 1190, RS9

Mintmum inhibitory and bactericidal concentrations (MIC and MBC)

Antibiotic/Phytochemical dual combination aszay - disc diffusion method

Sactarial growth fram

ampeanen at03 @ The phiytoctenacsi &
WoFarland i mezrparated 1 the
metem

Dt with seefdloric
wprects | ncerpor ated

Results

Antibacterial activity (MIC and MBC)

For o W 1ted raing, jughone presested the lowest WO value (125 pgiml). Ovalcose had MIC of 100 sg/mil. while for uwlnr- e WC salon winl not found. Bonh chalcone and trigenelling 3id mat
wxbube bectericical affect: for the range of concectration: terted $6. 241000 g /i) The MIC value of fugicne vared Secwwen 24 g /ml and %0 sg/mi o the Sfferent strae:

Effect of the phytoch Is on the biotic activity

Chalcome at Wd-MIC concertration: potentusts the effect of mupirocin agevit SA10% and SA11F strates. Trig sl the effect of however, with sacaption of 109 the
Sray Offer (SA110 aad T195G) With respect 1o RIGMLD rrale, Wivch wad the 0oe with the most manad offect, The POtestRtion of Mupiracin ocour woth mox Ml the phytachesicals evcept
trgonedine. All thaie ressits are shown in Table 1
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Conclusions

The phIDCROMICHE 3PPINC 35 FEMVENT MUPIDCIN JENINTE, GONINEIATING Gt JOTERTATION effects Thew e DIOMISNG Fests A TP Fonmulanon: of MuUpinochs with nanasl Compaunds might Se
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Antibiotic resistanceremains currently a major public health probléh One of the most
problematic mechanisiof resistances theenzymatichydrolysis of antibioticof the b-lactams
family. TheNew-Delhi Metallobetalactamasé& (NDM-1) is a protein withtwo zinc atomdn its
active site. Iican cleave large part obetalactams even carbapenems which are the last line of
antibiotics®. Since its discoveryn 2009 no inhibitor wasmarketed thusnaking NDM-1 a
major targetto fight antibiotic resistanceOur strategy to find new inhibitorsf this enzymes
based on Fragment Based Drug Design (FBP D) combination with docking, NMR screening,
andsynthesis and biassays.

Virtual screening of 800,000 molecules allowed us tatified 30 fragments as potential hits for

the inhibition of NDM1. These fragments were synthesized andlyzed bySTD NMR
experimentsn presence of the protei\bout 30 % have been confirmed as actual ligands of
NDM-1. In paralle] a part of the libmy of the HACentre de (IBMN
fragments) were also screened by NMR, giving 30 more hits. A correlation between all results
(virtual screening, NMR and bibliography) highlighted two major fragments. We are now setting
up a FBDD strategyo design and synthetize molecules by linking active fragments together
and/or using growing methods. The newly designed structures will then be tedimdasgays

to carry out structures activity relationship and finally find strong inhibitors of NDM
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L
Fragment screening
l [NMR, in silico)
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Hits Design and
identification optimisation
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Conception of new NDM-1 inhibitors for antibiotic treatment by
combination of Fragment-Based Drug Design, docking,
synthesis and NMR screening evaluation

» GENERAL CONTEXT

_ Antibiotic resistance is a major public health problem. Bacteria
 developed several processes of defense to counteract antibiotics. One
~ of the mast problematic mechanism s the hydrolysis of B-lactams by

~ New-Delhi Metallo-betalactamase-1 (NDM-1). This enzyme, identified \

/ in 2008, possesses two zinc atoms in its active site. NDM- 1 can cleave

' all B-lactams even carbapenems which are the last line of antibiotics.
This protein is considered as a very pertinent therapeutic target as,

intubitor  was  markeled, ¢

since its  discovery, no effective

1. Introduction: FBDD stratagy

| Our strategy to find new inhibitors is based on Fragment
Based Drug Design (FBDD) including docking, NMR
} screening, synthesis and bio-assays.  Using known
inhibitors of NDM-1 (A), a 3D model of the protein was
elaborated to carry out virtual screening (B). Then, the
- best molecules were used to identified fragments, which
~ were synthesized (C) and screened simultaneously with
the CRMN fragment library (E) by NMR to find NDM-1
ligands (D). From these results, fragments modulations
and/or combmations have been underlaken assistad by
molecular modelling (F) to find NDM-1 potent inhibitors.
Finally, structure-activity relationships obtained from bio-
assays (G} will allow desian and synthesis of fine tuned

..._.

identification

2. Molecuiar modelling fragments

To identify fragments which can potentially binds to NDM-
1, a virtual screening of 800,000 molecules was realized
using Glide and GOLD software Different steps of
selection allowed us to identify the 375 best molecules
Using two software, eMolFrag and DataWarnor,
associated to a visual inspection, 30 fragments potentially
ligands of NDM-1 were designed and synthesized.

800,000
Molecules

Ay

3. Fragments NMR screening
120 fragments of the CRMN library, combined to the

30 previously synthesized, were screened In presence
of the protein by NMR using Saturation Transfer

Difference method, 39 hinding fragments wera
dentified
'J'b Y -,
BV
o7 -
— P e

4. Pharmacophore determination

Starting from results of NMR and virtual
screenings, a phammacophone  struclure
was defined using Phase software This
structure was checked through comparison
with already known NDM-1 mhibitors. Two
fragments binding to Zn jon presents in the
active site were selected for further
development

5. From fragments to molecules

Fragments are cumently modulated on vanous posibons
based on structural information denving from molecular
modelling. Types of link, flexibility and polarity of the
incorporated groups were vaned 1o explore the catalytic
pocket volume.
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CONCLUSION | PERSPECTIVES

Data compitation from NMR and wvirtual screenings provide a pharmacophoric structure to undertake further design
of new potent NDM-1 higands. The first fragment modulation is now being finalized. Biolegical evaluations will start
earty In the development process to fine tune phamacological propertias of our compounds targeting a protein
Involved in bactenal resistance. These inhibitors will be tasted in assocsation with various antibiotics on resistant
bacteria strains to evaluate their ability 1o restore their sensttivity to treatment
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Photodegradation of pharmaceutical contaminants using
phthalocyanine;grafted titanium dioxide nanopatrticles
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Freqguent use of pharmaceuticals and their improper disposal increasingly contribute to
environmental pollution®. Ibuprofen and naproxen, commonly used nonsteroidal- anti
inflammatory drugs, are usually not completely removed in the wastewater treatmesgsproc
®.9), To address this problem, we attempted to use photocatalysis to develop a new effective
method for water remediatidti.

For this purpose, copper(ll) phthalocyanine (CuPc) and zinc(ll) phthalocyanine (ZnPc) were
deposited on titanium dioxide naparticles (40 nm), yielding two types of photocatalytic
materials: CuPc@Ti®andZnPc@TiQ. Briefly, TiO> nanoparticles were suspended in a Pc
solution in dichloromethane. The mixture was left overnight stirring, the solvent was evaporated
and the resulhig solid dried at room temperature.

The photocatalytic experiment was carried out in a reactor composed of three vessels containing
agueous ibuprofen or naproxen solution (both 10 mg/L) and the photocatalytic material. The
mixtures were stirred and irratiee d wi t h t h rmg e 360 ¥m),|pasitiqgnedd or{ &
circular line. After the irradiation started, samples were taken at six and seven timepoints for
naproxen and ibuprofen, respectively. The concentration of the drugs in the reaction medium was
deternined using HPLEMS/MS.

Ibuprofen and naproxen were photocatalytically degraded according to therdiestkinetics.
When CuPc@Ti@was used, 92% of ibuprofen was removed after six hours of the experiment,
whereas in the case of NAP ZnPc@7idsplayed tle highest effectiveness, resulting in 94%
degradation of naproxen within one hour of the experiment.

This study was supported by the National Science Centre, Poland under grant number 2016/21/B/NZ9/00783.
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2. MATERIALS AND METHODS
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Solubility enhancement of poorly watsoluble drugs is a major challenge in the pharmaceutical field
since 80% of the marketed drugs are formulated in the solid form, and since more than 70% of the drugs
exhibit low solubility. Abroad and comprehensive study of the various solid forms of the matter is
needed to enhance its translation to clilithe different possibilities of a certain active pharmaceutical
ingredient (API) can notably influence its properties, such as physivamical, and biopharmaceutical
properties® Therefore, the most suitable solid form has to be taken into consideration rega¢ding

in-vivo stability, targeting, solubility, dissolution rate, and bioavailability. With the development of
nanotechnlogy in recent years, nanocrystals (NCs) have been used to modify the therapeutic impact of
an API. They are recognized as carfiee submicron colloidal drug delivery systems with an average
particle size with the nanometer range. The emergence ofndinugrrystals formulation in the last 10
years proved that size reduction is a challenging, improving both drug loading capacity and
bioavailability of active ingredient®. Moreover, nanocrystal formulations can be administrated through
several routes ah provide a better performance in term of safety, targeting efficiency, and
pharmacokinetic$)

The UTCBS group has been recently developed the batfapproach to engineer etoposide (ETO)

NCs, controlling the crystallization proce$sThe results otained reinforce the legitimacy of drug NCs

as potent forthcoming delivery systems for nanomedicines through intravenous routes and open the way
to potential marketability of NCs using-poecipitation. Synthesized ETO NCs were first evaluateéhfor

vivo studies on murine subcutaneous carcinoma model. It was shown that ETO NCs were more effective
and safer than the conventional marketed product Toposar®. We propose here to embrace the advent of
nanomedicine providing significant advancements to the dewelopof new therapeutic treatments,

since it offers the design of new properties and therapeutic strategies, suckadmirtstration,
minimizing both administration protocol and potential side effects of drugs. For that purpose,
prednisolone (PRD), a siretic cortisol compound was chosen to extend the nanocrystallisation protocol

to other APIs on the one hand and propose £RD nanocrystal based formulations on the other hand.

By controlled variables technics and/or conditions, the proportions of AdPIsebilizing agent were
adjusted to screen out the best formulation of nanocrystal with optimized yield arédongtability.
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N-Heterocyclic carbenesNHCs) have received a great deal of attention from a number of
researchers over the past few decddesThe [Pd(NHC)] complexes have dse employed as
catalysts &r Suzuki Miyaura coupling, BuchwakliHartwig amination reaction, Kumada
coupling, Sonogashira coupling, Heck reacjdstille caupling, dehalogenation reactioketone
arylation reactionsas well as €H arylation reactiorfd. In this area, our group has a leng
standing interest in € activation of 6, Hused heterocyclic systesf?. In this work we decided

to focus on an efficient direct arylation and SuzMkyaura coupling of N-Heteroarene
derivatives with various aryl halideor aryl boronic acids as coupling partfféréJnder the
assistance of microwav@he use of phosphirieee (SIPr)Pd(allyl)Cl as the catalyst lead to
substitutedN-Heteroarenes in good to excellent yields

R, R, Ar,
N \ Ar;—B(OH), N \ Ar,—Br N \
A N Ry=1, Rp=Br ~ N Ry;=Br,R,=H AN N
Cat Cat

i-Pr i-Pr.

N_N

Keywords: Direct arylation; SuzukiMiyaura couplingN-HeteroarenesMicrowaveirradiation.
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In this work we decided to focus on on efficient direct arylation and

Suzuko-Mryoura of N-Heteroarenes dervvatives with vorious
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The DNA sliding clamp (SC) o r b-rfi nig @ proteininvolved in bacteal DNA
replication. This protein serves as an anchoring platform for the replicative DNA polymerases
and other enzymes involved in DNA metabolist$he sliding clamp interacts with its partners
through proteirprotein interactions. This protein is thessential for the viability of the bacteria
and has emerged as a highly promising target for the development of new antibacterial
compounds to fight against resistant bact&tilm this poster, we will present our recent work
aimed at optimizing short péde sequences to bind to the sliding clamp of Gram negative
bacteria. The original design of the peptides was based on the crystal structure of SC complexed
to a binding sequence of the bacterial DNA polymeras® B4 combining successive rounds of
sgjuence optimization and crystallographic analysis of the complexes, we identified short
peptides with much higher affinities fd.coli SC (in the nanomolar range) than the natural
polymerase.

Crystallographic structure of E.Coli sliding clamp complexéth a lead peptide inhibitor
Bibliographiaeferences
@ C. Indiana andM. O 6 D o n Mae Rdv.,Mol. Cell. Bigl7, 751761 (2006)
® A. Amanda S. and KzZvi, Front. Mol. Biosci, 5, 87 (2018).
© W. Philippeet al, J. Med. Chem54, 46274637(2011)




STRUCTURE GUIDED OPTIMIZATION OF SHORT PEPTIDES INHIBITING

umvmi

THE E.COLI SLIDING CLAMP b ibime 9 e [

Clément Monsarrat, ! Gulllaume Compain, ! Christophe André,t Jéréme Wagner, * Dominique Burnouf and Gilles Guichard*

* insotue de Chamie ot g Blologie des Membranes ot des Nano-objers, IECE, Universne de France, clement n
¥ Ecoie de de [ ae France

*Architecture et REactvite de 'ARN, Insuimut de Blolagie Moldoutaire o1 Cefiutare Université de Strasbourg, France

2 - STATEGY & GOALS

1- INTRODUCTION
uhl-\cd«-pot ‘ fhrimg » AM!OMMW

of new antibacterial
Gram negative bacteria

# Involved = DNA replication thasks to
protein — protedn interactions

> Faostions, used as an anchoring
platform  for the replicative DNA
polymeraze (Pol W) and other

tved in DNA bol

[PDHINRV)[XJI

# Shiding damg s an essentisl peates
for the viability of the bacteria (3]

E Cof shding damg {red) n complex with
DA potymerase 11 (Blue) and DNA (tack|

Developanent of high atfinity ligands foe £.Col sliding clamp

g sty
== . )=<
sounde o };@_ﬁ,
eptevitata

-
g Toaiig e

141 (PDB 1D 3FKW) - from Pol
Gy = BRSO 20
m Synthesis the binding sequence of DNA Pol IV which Interacts with the sliging damp
the starting point for the development of intbitors [5]
Three p of peptides were modified | the acetyl proup hom the Nterminale -

positian, 1he Asp residue and the Phe residun hom the Cteiminale postien |6)
This study counts about 60 compounds

The affinity values (K} for the £.Col sliding damp were determined by isothermal
Titrotion Calorimetry {(TC}

-
.

- - x
pApa— ’lxt l:';‘ I’tl..
|
S Fa" - A -
(110800 o WIS BES WIS (214 ! W
t"‘l'llxl] YTy | ll;'ll
L2l | r o
et | LR Ut
'’ S - A
(5.1, e s W
"l l"'l Ll :.:'ll R
\ L
- ene
Xsay structure anslyies
Aromatic group at N-terminale position
E Cod sliding Gamp with #3

Hyirophobi CoNUACLS with chirine etoni

1~ Starting peptide for
rounds of optimizstion
E.Colf sding clamp weh P1 {PDB © - 6PVL)
8 e 47 o 1.--n“’w"
Ill,|!ll'- "x'lk.'l.'
(e W :::" modlﬁa::: have
) b shown to significantly
e e i Increase the affinity for
- ol < s ¢ shidng damp
. Y n 3 .
‘Il]l .,!I: el ‘u',‘ 1’(11 unea,
e NG -
P e nt -
le posftion

tou-gmm

- 4 -, ™
Combinations of beneficial o - y D " O -
medifications (MEESNES NS LAl . el trll
PYYIRT Y] 2082248 | B 'y T al L |
e | )
AT LT T
Conclusion References
Short peptides were identdied with 3 much higher affinity (“200 times) for £.00fl 12 v joneooner s Cunr DN MR : (am3ommne ot Dynemics 12 e hepicaton bk, e fon octem, P4, 185303 jis|
sliding clamp than the original POl IV 5 1 TINGIE T Oe wns of o The rrpdeaias sy watng watind o wwn 8 10t (hore Semainy of e et R W ok B 7 IO (3300

nwafhnwm:mhunbmﬁmleﬂmonmm The combination
uf benefical modifications has been shown 10 increase the affinty In some cases,
but was found to be d | for other comb Therefore, the increase in
sffinity when combining modificstionn cowld not be considered as » genersi ryle
The high atfinity Sgands sdentified with this study sre promising compounds to fied
new antibiotics against Gram negative bacteria

I AR ASE & 0t SAA J5ing CHmBLAS TRAmIRIT TGS Mt B B0ad 3. 04 jag)

= et moruzeng e Al P O megteaten bt n 1

u—u-wn-m—m"nn-‘ gees S M et
]

1 - 2 R " £ oo Pmorireny S/ Met O, 56 S0 SEIT (Rl




| 2 ¢ G2 echzhetaReptidestontaining furanoid
sugar amino acid

Kim Hoang Yen Duofiy+ A 1 (05 NA I D24 R
Daniel Horvati?, Viktor Farka®), andAndras Perczéf2

FP 20

(1) ELTE Eo6tvos Lorand University, Institute of Chemistry, Laboi
Structural Chemistry and Biology Pazmany P. stny. 1/A, 11
Budapest, Hungary

@ ELTE EOtvos Lorand University, NELAE Protein Motliag
Research GroupPazmany P. stny. 1/A, 1117 Budapest, Hungary

Abstract

i-{ dz3 I NJ ! Y A-$AAsPlis Offa Rpgeciabinterest in building blocks of chimeratioigs, foldamers,
GIcAPU(Me,BRPH) as structural Legelements are ready to use for SPP®reviously we showed
that 50% TFAs enough to remove the side chain protection freRibAFU(ip)residué®. Small chimera
LISLIGARS& O2y il ASAAsyw@re prép&ed Bydahhugl 2rid RowiSRRS. we tested this
new cleavage protocol with shortegiluences containing common protected, large sith@in protected
YR I NR-amind Aaéds. 'This condition was sufficient to remove successfully theD-1,2
isopropylidene protection fromRibAFU(ip)residue asvell as the various side chain protectionsrir
AA residuesThe ratio of anomers of chimera peptide containiRiIbAFYwas identified by 2D NMR
measurements.Using the new modified cleavage protodokr chimera peptidesincorporated the-
RibAFU or -GIcAPU(Me,Bras hydrophilic or hydrophab buiding blocks demonstratethat thS & § |
SAAs are routinely used in SPPS.
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INTRODUCTION

B-Sugar Amino Acids (B-SAAs)™ is of a special interest in building blocks of chimera peptides, foldamers, glycomimetics and
peptidomimetics, Fmoc-protected B-SAAs (like Fmoc-RibAFU(ip)-OH®! or Fmoc-GlcAPU(Me,Bn)-OH¥) as structural Lego-
elements are ready to use for solid phase peptide synthesis (SPPS),

We tested 50% TFAE! as the new modified cleavage
protocol for short sequences containing -RibAFU(ip)- or -
GlcAPU(Me, Bn)- and common protected, large side-chain
protected and aromatic a-amino acids (AAs).

METHODS

Manual and flow SPPSit
Analytical approaches as HPLC, MS, UPLC-MS, NMR

Peptide syntheses

" | Flow SPPS was faster and resulted
. l....u,.\-...a. the same or better purity of
oo Q peptides as manual one based on
. l"" warpon  UPLC-MS measurements.
o Q)
’1\':? The fully protected peptide and
R

fully unprotected peptide were
purified and identified.
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RESULTS AND DISCUSSION

a/B-Anomer identification

The anomers are inseparable by HPLC. The structure of
anomers was determined, with detecting *H signals of two
anomeric components H1 sugar ring of peptide.

Ac-Gly-Trp-RibAFU(a/B,7:3)-Tyr-Gly-OH
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as the various side chain protections from AA residues.

CONCLUSIONS

The 50% TFA was sufficient to remove successfully the 1,2-O-isopropylidene protection from -RibAFU(ip)- residue as well

The structure and ratio of a/B-anomers of chimera peptides containing -RibAFU- were identified by 20 NMR.
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Synthesis of Triazoleinked SAMAdenosine Conjugates:
Funcionalization of Adenosine at N or N-6 Position

Dylan Coelhél)", Colette Atdjian(1), Laura lannazz6b),
Mélanie EthéveQuquuejeu(l), Emmanuelle Braudl).
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RNAsundergo numerous postranscriptional modifications regulating their fate and functionthée
cellular levelAmong these modifications, methylation at the N6 position of adenosirtd)im mRNAs
crucial for RNA metabolism, stability and other important biological events. Methylation of the N1
position is found mainly incRNA and mRNA. Thearrangement plays an essential role in the stability
and fidelity of translation. These modifications are installed respectively byYAmand mA
methyltransferase RNAg\Wtase). rMtases catalyze the transfer of the methyl group of tBadenosylL-
methionine (SAM) cofactor to the N6 or-N position of adenosine. However, rMTases remain little
studied, due to a lack of structural datdhe RNA recognition process and the molecular mechanism
involved in methyl transfer, in particular, remain to be elucidatedhumans, the deregulation of %
rMTase activity is associated with many diseases including cancer, neurological or metabolic dseases.
Here, we report the synthesis of new SAMienosine conjugates containing a triazole linker branched at
the N-1 or N-6 position of adenosindy CuAAQCopper(l}CatalyzedAlkyne-Azide Cycloaddition). The
molecules described here were designed as potential bisubstrate analogues fofghand mMA RNA
MTases that could be used for structural studiés
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SchemaA) rMTasescatalyzed methylation of adenosine at thé Bind N1 positions. BStructure of SAMadenosine
conjugates with a 1,2sBiazole linker
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Synthesis of Triazole-Linked SAM-Adenosine Conjugates:
Functionalization of Adenosine at N-1 or N-6 Position

Dylan Coelho”, Colette Atdjian, Laura lannazzo, Méianle Ethéve-Quelquejeu, Emmanuelie Braud.
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The Microtubule Bench (MTBench): a novel technology
identify modulators of ProteinProtein Interaction (PPI)
and ProteinrNucleic Acid Interaction (PNAI) in a cellula

environment
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Drug discovery is in constant evolution to provide the most efficient and specific drugs for new
therapies. To identify/optimize New Chemical Entities, the development of robust and sensitive
bioassays is mandatory to complement the few gold standard techniques, notably those working in a
cellular context.Here we present an innovative cellular bioassay to screen modulators of Rrotein
Protein Interaction (PPI) and Proteucleic Acid Interactio (PNAI). This new technology, Microtubule
Bench (MTBench), is based on the use of microtubules as intracellular nanoplatforms to visualize and
qguantify PPl or PNAI at the single cell leWgk implemented the patented MTBench technology to
guantify whethe a prey is attracted onto microtubules by a bait, which is the readout of the assay, on
High Content Screening (HCS) system at high resolution. We confirmed the robustness and the
sensitivity of the MTBench to identify and qualify small molecule inhibiton the weklknown
p53/MDM2 PPI system. As for PNAI, we detected and quantify the interaction of different RNA Binding
Proteins (RBPs) with RNA. A PNAI system on MTBench to screen modulators of such interaction has
already been implementedihis novel cétbased assay, which is suitable for HCS, will facilitate the drug
discovery in the fields of PPl and PNAI.

* Correspondencehelene.henrie@synsight.net, guillaume.bollot@synsight.net
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Chlamyia trachomatisis a human pathogen, a gramegative andan obligate intracellular
bacterium.C. trachomatisis responsible forl31 million cases ofChlamydioss, the most
common sexually transmitted bacterial infection worldwieleery yearC. trachomat is also
responsible for the development of trachoma, the most common infectious cause of blindness.
This bacterium needs iron in the medium to groworder to improve the antibacterial activity
of a commercially available druthe onestep coupling ynthesis leding to a new Ciprofloxacin
derivative is described in this work.The corresponding8-hydroxyquinolineciprofloxacin
conjugateobtainedis more ative than its broadpectrum parerdntibiotic. Actually, italsohas

a significant antibacteriahctivity againspathogenic bacterigsponsible for the development of
nosocomial diseasesich as from the ESKAPE groufit the same timadits iron (lll) -chelating

properties were studiagsingspectrophotometric titration
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ﬂ.bstracr: Chiamydra trachomatis (C. trachomalis) i a human pathogen, 3 Gram-negative and an oblgate intracellular bactenum a
trachomatis s responsible for 131 million cases of Chiamydios:s, the most common sexually transmitted bactenal infection woddwide, every
year. C trachomalis ts also responsible for the development of trachoma, the most common infectious cause of blindness. This bactenum
needs iron in the medium 1o grow. In order 1o improve the antibacterial activity of a commercially avadable drug, the one-step coupling
synthess leading 1o a new Ciprofioxacin derivative 1S descrbed in this work. The corresponding B-hydroxyquinoline-ciprofioxacin conpugate
obtamned Is more active than fs broad-spectrum parent-antiblotic. It also has a signdicant antibactenal activity against pathogenic baclera
responsible for the development of nosocomial diseases such as bacteria from the ESKAPE group. Al the same time, its wan (|ll)-chelating

pertics wore studved using spectrophotometric ttration. J

/ Design and Synthesis
(2) 8-hydroxyquinoline-2-carboxyhc aad, TBTU, DIEA, DMF

I;&._ IP:S/_. ‘-
']’7 e {8) 2,3dihydroxybenzoic acid, TBTU, DIEA. DMF

bt Cabertue caralonary compagein 31

R oana At Campaund e

Flgwe A OompotM‘landm catechol-ciprofloxacn conpugate 2

-

Iron-chelating properties:
spectrophotometric titration

Anti-chiamydia and other antimicrobial activity

- Inhibiton of C trachomatis growth in Hela cells

- The cells are infected by C. lrachomatis serovar L2 strain, with or without the test molecules (0
- 50 pM} and with or without iran citrate (200 uM). .

- T2 h post-infection, cell lysates were processed and used to infect new Hela cells 1

- The reinfection capacity is scored by Inclusion Forming Unit (IFU) of each cellular lysate -
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1 (104 ™M) m'pceeena increasing

.m_ h!ﬁwmeC h cm:mdF-Cl,(D-‘lO’M)apﬂ?

and 25:05 ‘C  Absorbance at 450 nm
plofted agairst [Fe(RJ1] in mset.

: At pH 2 the addibon of FeCl; 1o a

1200 228 S0 - Against the ESKAPE group solution of compound 1 leads 1o a red

_, 2 008 . - shift of the x-x* band (284 - 200 nm)

- Compound 1 has a uM range
antibacterial activity against

‘1md," in tested n

¥ Y L

Compound 1 is more active than the parent molecule, probably due to a gain in lipophilicity
Cprofomace 1 2

Gy

At pH 7, the addiion of Fe-NTA to a

these bacteria solution of compound 1 |eads to a
gmﬁ- n :rm antibactenat activities (IC.; or MIC) of compounds 1- in. ab at 282 and
nd: not determined - Less efficient than 319 nm and appearance a red shift
SPIN: posit ciprofloxacin from 319 to 350 nm

2 ICyy (pgimL) against wild-type DNA gyrases of M fuberculosia and - The fluoroquinolone part probably

E coh - chelates iron at pH 2 and pH 7 with
* ICugs (pg/ml.) sightly higher than those praviously determmned® a stoichiometry of 1 metal : 1
:gl‘l:‘g MIC! obtained aganst P PAOA, a b Uigand
. (;*n:’"' )' g ve 4 - Iron chelation is not its main
antibacterial mechanism

Conclusion: We report here the synthesis of a novel ciprofloxacin denivative by a single-step coupling of the parent antibiotic. This
compound has notable antibactenal actvity agamst Gram-negative and Gram-positive bactena, including the obligate intracellular bacterium C
frachomatis. However, only its antichlamydial activity is higher than that of the parent antibiotic. This antibacterial effect s only partally
reversed by the addition of won(lll), which is complexed by the fluocroguinolone part of the molecule Thus, new compounds derived from

\ compound 1 are currently under synthesis (figure A)
*Forgmou 5 of ol Soorg Med Chem 2014 22 S0MB40L0 * Aubry A of of Antimicrab. Agents Chamother. 2004 48: 12811288
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Pharmacomodulation on estrothiazine sulfone: synthesis
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Estrayen receptor (ER) agonists are of clinical interest in the treatment of pathologies associated
with endogenous estradiol deficiency, such as endometriosis, primary ovarian insufficiency and
hypogonadismWe have previously synthesized ER agonists sharicguanarinic motif, such as
estrothiazine )¢ and the analogug®. A rational pharmacomodulation on estrothiazine has
allowed us to propose the sulfone function as a new pharmacophore for estrogenicity (see
molecule 3)°. Remarkably, demethoxyestrothiagzirsulfone 8) displays estrogenic activity
without inducing proliferation, when tested in various-gbg&itive breast cancer cell lines. This
uncommon pharmacological profile shows that it is be possible to distinguish estrogenic activity
from proliferation Such molecules could be all the more interesting that estrogens are associated
with cell proliferation and, therefore, with an enhanced risk of horrdependent cancer (e.g.,
breast cancer).

In this context, we haveecentlysynthesized fivesteps 4amno-3-phenylthiocoumarin dioxide
analogues (see molecuty with good yields. These molecules will be tested on estrogen
dependent transcription and the proliferation of breast cancer cells.
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Pharmacomodulation on estrothiazine sulfone:
Synthesis of substituted 4-amino-3-phenyithiocoumarin dioxides
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Introduction ]

Estrogen receptor (ER) agonists are of clinical interest for the treatment of pathologies that are associated with endogenous estradiol deficiency, such as
endometriosss, primary ovarian insufficiency and hypogonadism. We have previously synthesized ER agonists that are derved form coumnestrol and that share a
mmm;mn)“mmwr(mmuAmm estrothiazne has alowed us 10 propose the
sulfone funchion a5 a new phamacophore for estrogenicity (see molecse 3, Figure 1) * Remarkably, e demethoxyestrofiazine sulfone 3 dsplays estrogenic
actvity without inducing proliferation, when 1ested in vanous ER-positive breast cancer cell ines. This uncommon phanmacoiogical profike suggests hat it would

be possbie to distinguish estrogenic activity from profiferation. Molecules 3 anafogues could be all the more inferesting that estrogens are associated with cell
proMeralion and, thérefore, with an  enhanced risk of hormone-dependent cancer (6.9, m:aslcanm In this context, we have synthesized with five sieps 4-
amino-3-phenyithiocoumann dicxide analogues

(see  molecule  4)  These  molecules

encompass a sulfone lunction in Me same e o

pasibon as the molecule 3 and a potential

1hiazin ring, as for the molecule 2. /(:‘I (:\(I‘
m;’rm.%ﬂh i : “

Results and dlscusslon

1. Physicochemical characteristics of estrothlazine

The bioactive molecuie 1 (.e., M)smWM(szpmummnmsm Estrothazine is, indeed, planar and highly
hydrophobic (Figure 3)." The defocalizabon of 1 elecirons, which also partiopate in s planerty, also confiers fo the molecule some chromophanc and absorption
charactenstics, with an aminophenyl chiromophore at 272 nm. a cnnamay!l at 313 nm, and a courmarin at 430 nm (Figure 4) It is of note that the Nuorescence
spectrum of estrofhiazine shows an exciation madmum at the wavelength of 381 nm (Figure 5)

L@ 3 Dyrams of smmmmasme 1 31 300K Sarmg 15 30 (NSHT W)
2. Chemistry

FUREE & UVVIE IR O S0NTIE 1 200 10400 e SRS PUORGIINOt SOSNNIM OF SUTOEVADTE | [ITC 15 400 en
a-¢) were obtaned In five steps, as
1. Bromination in the posiion 3 of 4-hyaroxycoumasin with B (yield - 75%)

{emperature of 130" C. The yield is about 70% (Scheme 1). Brefly, the
mechansm consists in the synthesis of DAPDS (Di-ortho AminoPhenyt

DiSulfide} from amno-2-thiophenot. DAPDS reacts with 4-hydroxy-7- 2 Thioarytation in the position 3 with thiophenol (yield - 51%)
methoxycoumarin - o afford e expecdled leracycic 3- 3. Chioration in 4 with POCI, (yield ~ 74%)
methoxybenzopyrano|3,4-b](1 4]benzothiazin-6-one (1). 4. Amination in 4 (ylekis. depending on the amine) - diethyiamine {pKa-11,0,
” A yield 8%), pyroliane (pKa-11.3, yield. 10%), cyclopentytamine (pKa-10.6,
3 O: o | wyl:;:)). Isobutylamine (pKa~10,7, yiek 47%), phemyiethylamine (pKa~9,38,

5. Oxxsation of the sutfur atom with H,0,

®

: L
U= XL .U~ I
OO0 =00 (‘:&_ =k Tol =

S S |
Milse ~ =9 Q
A{i ,,/(:?'\ i\,\)j\ — q ,\)\(

It is of note that the oxdation In the sulfur atom 1s camed out with H,0, n
acetic ackd (¢.g.. molecule 3)

OO T TyVees 1IN MYUTASYG NTVADVES 534 D § pONOIX S Mg

The 4-hydroxy (instead of the 4-keto)
tautomenc form was preserved after the
thoatytation in the posttion 3 (Figure 6).
Al least, amnation of the coumann 8
was camed ot waeth jow 0 modest
yields, an ocbservation that cousd be
associated with e basicty of the
amines and, therefore, 10 the opening of
ihe coumann molety.

Conclusion

In conclusion, we have synthesized new 3 4-disubsiituted  coumarins
sharing a thicand (sulfone) in 3 and an amme in 4. These estrothiazine
denvatwes will be tested with respect 1o their abdity 1o modulate estrogenic
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Persistent infections, usually associated with biofiraducing bacteria, continue to be a
challenge for both medical and scientific communities. The potential interest in drug repurposing
for biofilm control is growing due to the disinvestment in antibiotic R&D, reduced efficacy of
the available panel of antibioticsidiincreased risks associated with new development®lans
In the present study, the antibacterial and antibiofilm activities of foursteypidal anti
inflammatory drugs (NSAIDs), piroxicam (PXC), diclofenac sodium (DCF), acetylsalicylic acid
(ASA) and naproxen sodium (NPX), were evaluated agaif&dcherichia coli and
Staphylococcus aureughe minimum inhibitory/bactericidal concentrations (MIC and MBC)
and the dose response curves from exposure to the selected NSAIDs were deteyntireed
broth micralilution method and culturability, respectiveljhe potential of NSAIDs to eradicate
preformed biofilmswas performed using a microtiter plate assay @mratacterized in terms of
biofilm mass removal cfystal violet staining) metabolic activity reductionalamar blue
staining) and biofilm cells culturability. Additionally, the ability of the selected NSAIDs
combined with current in use antibiotics (kanamyckAN and tetracycline TET) to eradicate
24-h old biofilms was also tested in order to evalutiteir ability to potentiate the putative
antibiofilm activity of antibiotics. MIC were found for PXC (800 pg/mL) and ASA (1750
pHg/mL) againstE. coli, and for DCF (2000 pg/mL) and ASA (2000 pug/mL) agaiBstaureus

No MBC were found (> 2000 pg/mLRegarihg biofilm eradication ASA, DCF and PXC
promoted significant reductions in metabolic activi®g.0.% to 86.7%and culturability (2.22 to
6.46 log CFU/crf). However, only PXC promoted biofilm mass removal (maximur286%)
Additive interactions were ahined for most of the combinations between NSAIDs and KAN or
TET. Overall, the results obtained suggest tN&AIDs appear to be a promising strategy to
control biofilms as they demonstrated to be more effective than conventional antibiotics.

Bibliograplic references
(a) Ledo, C., Borges, A. and Sim@es, M., 2020. NSAIDs as a Drug Repurposing Strategy for Biofilm
Control.Antibiotics 9(9), p.591.
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A tlbacterlal and antibiofilm activity of non- steroudal anti-inflammatory drugs

against Escherichia coli and Staphylococcus aureus

Anabela Borges'*", Cldudia Ledo’, Manuel Simé
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Influenza is an infectious disease with high impact on the global public health.

The causative agents are enveloped viruses belonging t®ttiomyxouiidae family and classified in
phylogenetically and antigenically distinct subtypes. Among these, especially influenza A virus represent
a serious concern for humafs aggravated
by its high trasmission rate and the limited ¢ o
antiviral therapeutic options.Consequently, '
the discover of novel antiviral strategies
becomes essenti@l. ¢
In this regard, an attractive approach has’}
been identified in the disruption of the viral S&&
RNA polymerase complex (RdRp) assembl
through proteinprotein interaction inhibition
In particular, among the interactions between®
the three different subunits of the RdRp, the

one between PA and PB1 stands out as an interesting druggable ®ar§&irting from the previously
identified 3-cyanc4,6-diphenyipyridinesbearing differentaminoacidic portions in the C2 side cHéjm

Mix & Matchsynthetic approach was carried out to synthesize a small library of compounds, with the
aim of obtaining a new generation of potential afiti agents.
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the PA-PB1 Protein—Protein Interaction
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Background & Project
Influenza is an infectious disease that represents an important public health burden because of the
continuous antigenic evolution™ of its causative agents. These mutations can lead to the onset of new
aggressive viral subtypes. Reasonably, many efforts i search for antiviral drugs are directed towards the
discovery of novel strategies and targets®. In this context. the disruptors of the viral RNA polymerase.
especially those targeting PA-PB1 heterodimerization,® emerged as promising anti-flu agents.

In particular, my research group ,

identified compounds possessing X aX

a 3-cyano-4.6-diphenylpyridine & L s Gl .
nucleus as effective inhibitors® . O ety Qo 2 e
agamst this target. Then. a hit-to- = o Suipst
lead study allowed us to discover stmmasmmion

a second generation of more > o
active  derivatives. DEariNg A ripu,, 1. Smucnine and activit of ihe compound 1 resuliing from the optimication study
peptide side chamn.®)
Among these, compounds 1 stands out for the best biological profile. (Figure 1)
Based on these interesting results, we decided to synthesize a new family of potential anti-flu agents.
combimmng the best pyridine or pyrimidine scaffolds of first generation compounds with the most promising
amino acid portions of second generation ones (Figure 2). &
R{.:z /Il .z \_/s\i

Chemistry & Conclusion CT
The first part of the synthetic work has been devoted to the setup of an |
optimized procedure for the preparation of the arylated pyridine and pyrimidine Iﬁi' '” ks
cores. The appropriate heterocycle 2ab and the properly substimted —  woinn
phenylboronic acids 3a,b were reacted via Suzuki-Miyaura cross-coupling F#7e Cemerel soucrure of e mow
reaction affording the intermediates 4a,b.
The latter were submitted 1o a second Suzuki coupling giving the dlplxenyl derivatives Sa,b. that reacted
with ethyl thioglycolate through an aromatic nucleophilic substitution giving the compounds 6a.b.
To synthesize the desired final compounds 7a-f, an amidation reaction was performed, using EDC and
HOBt as coupling agents, dry DIPEA and the appropriate L-amino acid methyl ester i dry DMF.
(Schema 1) . All the compounds are currently subjected to a biological evaluation. that together with new
molecular modelmg studies will orient future synthesis.
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Schwma 1. Reagent and canditions: i) PA[(PPhy));, K;CO, THF | N;, seflux (1o obtan 4a). P4(OAc),, PPl Na,CO,, THF N, reflux; (fo obtain 4b); ii)

PA[(PPR,)), K,CO, DME. N,. refhux (fo obtasn $a). POCI, (PPh,). K,CO, DOM. N, reflux (10 cbiain $5) W) ethyitkioghycolate. K.CO,, DMF, N, sefiux:
\ch.&gmamix“wu
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Theh 7 nicotinic acetylcholine receptof T nAChR) is widely distributed in the human organism, where

it mediates many physiological and pathological processes. In the central nervous sy&empressed

both on neuronal and noneuronal cells, where it controls cognitive and mnemonic processes, sensory
gating and neuroinflammation, and it is thus involved in the etiopathology of several diseases, such as
LfT KSAYSNRAEAS R SehihBatentorigfiithyge@divity  gidalidedd (ADHD. In  the
periphery, it is essential for the survival ¥ dependent tumours, which are the most predominant
type of lung cancer in the populatid®. Therefore, alpha7 modulators have a huge therapeutic
potential, but their clinical translation is hampered by the lack of adequate safety, generally because of
low specificity. In addition, even though a vast pharmacological toolset to Stadyediated functions

has been developed, control of centfraf nAChRs with high spatiotemporal precision is missing. To
address these issues, we have developed a small grtbphotoswitchable» 7 nAChR ligands. Light is in

fact an unparalleled tool as a noninvasive regulatory signal for pharmacological and biological
applications, since it can be delivered with high spatiotemporal precision. An emergindpdigd
approach isphotopharmacology, which relies on the use of reversibly photoswitching &u@str
LIK2G02A8a2YSNRAT F6fS O2YLIRdzy Ra ¢ SNB7REBERaGohSIRInthis ¢ | 1
work, | will present the design, the chemical synthesis, and theacherization of the photochromic
properties of these novel potential photoswitchalhl@& ligands.
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