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CONCERN-ENERGOMASH

About Us

ConcernEnergomash was founded in September 1996. Since 2005, the company has been engaged in the
import of medical equipment. Over the past years, the company has expanded its scope of activity and has also
started to import and sell analytical, educational, and cosmetological equipment. The company presents a wide
range of medical and laboratory equipment of the modern generation, such as Roche Diagnostics, Roche
Diabetes Care, bioMerieux, Dornier Medtech, Lifilchem, Steris, Sysmex, Hamilton Medical, Randox, Lumenis and

more. As aresultofourlong-termc ooper ati on, strong br i dgeEn ewegroemabsuhiol t(
and partners from Armenia.
f AConeEmrer gomasho also i mplements installation, c¢omr

customer companies, as well as warrantee and postwarrantee service.

1 Members of our staff, including trade managers, medical representatives, engineers attend annual
training courses at manufacturers centers and receive corresponding certification.

1 By choosing fiConcernrEnergomashd  C sSyGur comprehensive supplier, you can be confident in the
quality of the supplied products, compliance with deadlines and other agreements. Over the years, our
company has proven itself to be a reliable and conscientious importer.

Our goal

The main direction of our activity is the i ncorporation of scientific and research equipment into everyday clinical
practice, which is realized through the use of the latest equipment and providing appropriate technical,
intellectual, and systematic service.

Our Achie vements

In 2015, by the decision of the Chamber of Commerce and Industry of the Republic of Armenia, Concern-
Energomash was awarded the Mercury Award as a leading company importing medical, laboratory and analytical
equipment.

At the conference the company will present twoo speakers.

Gayane Khachvankyanwill speak about the company, its history, growth and future prospects.

Roman Gerasimoy a speci al guest from Frontier Lab, wil!l gi v
Structure of Organic Synthetic Polymers Using Pyrolytic ChromatcMass Spectr ometr yo




AZAD Pharma AG was founded in 2000 in Switzerland by entrepreneur and philanthropist
Mihran Baronian. The mission of the company is dedicated to develop and offer generic APIs and Finished
Products with unique processes and formulations as to provide cuostos with the opportunity for an
early market entry and, subsequently, a beneficial position in the market. Teams of experienced chemists,
formulators and regulatory experts are responsible for assuring the products and the documentation are
of the higheststandards, and that the requirements of all regulators are met. The head office located in
Switzerl and as wel |l as the offices in Armeni a,
markets around the world.

AZAD Pharmaceuticals LLC was foundeid 2004 in Armenia. The company introduces generic
APIs and FDs in the CIS countries, Georgia, Ukraine and Iran and is a good platform to present European
products in the region. AZAD Pharmaceuticals LLC is engaged in the registration and marketing, dls we
as the import and sales of highuality costeffective medicinal products in Armenia and Georgia.

In 2015 an R&D lab was established within AZAD Pharmaceuticals LLC in order to strengthen
the companyds own <capabiliti es goalmftheHaborafory eslthe o
development of noninfringing pathways for the commercial scale synthesis of generic oncological,
ophthalmological, antiviral and antibacterial APIs as well as iron deficiency medicines, highly demanded
on the global pharmacetical market. Based on the results obtained, a number of international patents
were filed and several APIs are produced based on the technologies developed in the laboratory.

AZAD is continuously investing in its product portfolio and its future and has énefore recently
established a finished dosage formulation development laboratory, which is going to be accredited
according to international GLP standards in the near future.
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Str. H. Nersisyan 13/1, Yerevan, Armenia
TEL +374 1940 840, +374 230 840,

director@immunofarm.net i m m U n 0 Fn Rm

With the emblem of quality and high technology, IMMUNOFARM LLC has been a leader in the field
of Laboratory Scientific Equipment since its establishment in 2009, having as a key activity, but also
as a strong incentive, the complete and reliable provision of sound technical and economic
proposals for scientific equipment throughout Armenia. The suggested solutions can range from a
single pH meter to the study & supply of the entire Turn-Key Solution equipment of a laboratory or

group of laboratories.

Our main international partners

Thermo

serevnire Prarmdel ) Meatrohm
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Our strategy and advantages
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Labtech Group LLC GROUP
Str. NERSISYAN 10 3/2, YEREVAN, ARMENIA
TEL.: 00374 41 20 280

director@labtechgroup.am
Web site: www.labtechgroup.am

Labtechgroup, LLC is a dynamically developing company, whichsuccessfully cooperates
with many enterprises and organizations, both in the Armenia , the CIS countries and EU
countries.
Our company focus is complex equipment supplying analytical laboratories specialized in
following fields.

1 Environmental Monitoring Laboratory

1 Pharmaceutical testing Lab

1 Petrochemical plant test lab

1 Polymers and rubber testing lab.

1 Potable and Wastewater Testing Lab

Y Dairy Products Testing Lab

1 Processed Food Testing Lab

1 Forensic Testing Lab food

1 Soil and Seed Testing Lab

1 Microbiological Testing Laboratory
Such equipment engineering includes not only the supply of equipment, but also the
engineering design of utility systems and facilities according ISO 17025 and GMP
requirements

We have accumulated a great deal of experience by the present moment. A wide range of
products supplied by us includes chromatography equipment, mass spectrometers and
other analytical equipments.

OUR MAIN PARTNERS ARE

Waters N
WHAT'S POSSIBLE." C‘>Q
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Plenary lectures

Making chemistry an exact science. Reproducibility and integrity
Ananikov V.P.

Zelinsky Institute of Organic Chemistry, Russian Academy of Sciences
Moscow; Russia.
AnanikovLab.ru

I n recent year s, it hashemicotntey ismmxr&@aschghyge chaasart
progress is impossible without a shift toward preci
of the objects being studied, moel emat ltdhceoni cdy,y ashd
fragmentary descriptions of reactions. The yields o
to be unstable. Moreover, poor reprodutchdeéidditegntoiff ip
as practically fAnor mal o, whi ch should not be the ¢
vol umes, the reproducibility of results causesnaeter |
onl s down scientific progress, but al so redu
materials and technol ogi es.

Chemi stry must be-awwomd &°
reproduci bl e resul tsdi gyi
al gorithms t hat can -wbel
technol ogi cal processes. [ | st
acknowl edge existing pro LETSMAKE ccur
scientific infrastructur' s of
communi ty. Onlwye tmoerre
|l aboratory and industr| CHEMISTRY

These issues are scus

with specific examples ritoi
contaminant s, phant om ca1AN EXACT fic
substanaoceos.,s amdtédre descr t

[ B8] . An anal ysi s t he
reproducibility of chem| SCIENCE rd o
ways to remedy the situal

Ref erences

[1] AThe stirring truth: how a ChamistsytWer$l2025dlibk].t o o | may be misl ead,]
[ 2] Cherepanova, V. A. Gordeev, E. G. ; Anani kov, V. i R.nJO¥Magne!

Au, 2025 5, 3789. POI]

[3] Pentsak E.O., Eremin D.B., Gordeev E.G., Ananikov V.P., "Phantom Reactivity in Organic and Catalytic Reactions agiarCersfe
Microscale Destruction and Contaminatibrapping Effects of Magnetic Stir BarsACS Catal.2019 9, 30763081. DOI]

[4] Fakhrutdinov A.N., Karlinskii B.Ya., Minyaev M.E., Ananikov V. P. "Unusual Effect of Impurities on the Spectral Chaeditiarof 1,2,3
Triazoles Synthesized by the @atalyzed AzidéAlkyne Click Reaction"J. Org. Chem.2021, 86, 17, 11454.1463. DOI]
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https://www.chemistryworld.com/news/how-to-find-out-if-your-magnetic-stirrer-is-affecting-your-results-and-how-to-fix-it/4021725.article
https://doi.org/10.1021/jacsau.5c00412
http://dx.doi.org/10.1021/acscatal.9b00294
https://doi.org/10.1021/acs.joc.1c00943

Plenary lectures

Hydrazone-Based Adaptive Materials

Aprahamian |.

Department of Chemistry, Dartmouth College, 6B28ke Laboratory
Hanover, NH 03755
www.AprahamianGroup.com; @aprahamian.bsky.social
e-mail: ivanaprahamian@dartmouth.edu;

For the past few years, we have been developing structurally simpletoeasyhesize, modular, and tunable
hydrazondbased functional materials. 1T This talk wild!@l f o
loops (NFLs), and how thesgstems exhibit interspecific competltlon behavior, reminiscent of phenomena observec
in nature (see figure below). The coupling of such
Time permitting, | will also briefly discuss the@h o c hr o mi c hydrazones devel ope
appliedinphota¢ unabl e | iquid -beydt 8D dosphmaysjc Hasegdgl ays,

Ref er:ences

[1] B. Shao, I. Aprahamia@hem202Q 6, 2161 2173.

[2ID. Kom8romy, A. N. Bismil |l ah,l ApahamdanChém025 DOI:X0,1016dj.chefipr.2025402698 . Y.
[3] H. Qian, S. Pramanik, I. AprahamidnAm. Chem. S02017,139,9 14071 914 3

[4] I. Bala, J. T. Plank, B. Balamut, D. Henry, A. R. Lippert, |. Aprahami&ature Chem2024 16, 2084 2090

[5] Q. Qi, J. T. Plank, A. R. Lippert, I. Aprahamia@hem2024 10, 3575 3581

[6] B. Shao, H. Fu, |. Aprahamia8Sgience2024 385, 544 549
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Plenary lectures

Development of Novel Synthetic Methodologies

GevorgyanV.

University of Texas at Dallas, USA
e-mail: vlad@utdallas.edu

We have developed a set of new visible hgtiduced, transition metalatalyzed transformations theignificantly
broaden the scope of radidzsed synthetic methodologies. These include both oxidative radical addition reactions an
diverse @H functionalizations, unified by the key involvement of palladitadical hybrid intermediates. Such
intermediags can be accessed through two distinct mechanistic platforms: thgefiestation Pd(0/I/11) manifold and
the secondjeneration Pd(1l/I/0) pathway.

The reactivity of these systems arises from a synergistic interplay of single electron transfer (9g&i &tam
transfer (XAT), and radicgbolar crossover (RPC) steps. This mechanistic diversity has enabled the realization of
variety of synthetically valuable transformations. Importantly, preliminary studies have also established that nickel c
serve g an effective catalyst in selected cases, extending the utility of these approaches beyond palladium catalysis

Together, these advances provide a robust framework for developing bothaimirantermolecular radical
processes under exceptionally mildsible light driven conditions. The resulting methods open new opportunities for
the construction of structurally complex and functionally rich molecular architectures, that were previously inaccessik
through traditional transition metal catalysis.

The scope of these transformations will be demonstrated and the mechanisms will be discussed.
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Using High Throughput Experimentation to Gain New Insights

Kozlowski M.C.

Departmenbf ChemistryUniv. of PennsylvaniaPhiladelphia,Pennsylvanid 9104USA.
e-mail: marisa@sas.upenn.edu

The useof parallelmicroscalescreeningo identify optimalreactionconditionsis well-appreciatedAn examplein
the developmenbf conditionsfor photochemicabxidative aminationand SyAr reactionsof phenolshighlightsthe
powerof theapproachTheuseof highthroughpuexperimentatiofHTE) with abroadelhypothesif metaloxidation
potentialsand O, reoxidationcapabilityled to the discoveryof chromiumoxidationcatalystsor phenolcrosscoupling
that could not be anticipatedfrom literature reports of thesecompounds.In spite of thesestrengths,numerous
technologicahurdleslimit thetypesof datasetsthatcanbe generatedndtheir fidelity. The useof isatopic labelling
to rapidly analyzeregiochemicabutcomesn C-H insertionchemistryby massspectrometrys presenteéisa meango
generatehousand®f datapointsvith minimal analyticaltime.
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Plenary lectures

Atomically Precise Heterogeneous Catalysis (APCat)
via Single-Atom Catalysts and SingleCluster Catalysts

Li J.

Theoretical Chemistry Center, Department of Chemisgtsinghua University, Beijing, China
e-mail: junli@tsinghua.edu.cn

Catalysis science has played a key role in chemrwistries. Conventionally, catalysts are experimentally
discovered based on trahderror serendipity, which calls for rational understanding of microscopic mechanisms of
catalytic reactions. In recent years, heterogeneous satge catalysts (SACshd singlecluster catalysts (SCCs) have
aroused significant interest in the catalysis commiiityThese new types of catalysts offer wadfined atomically
precise active sites that enable moleclgael manipulation of heterogeneous catal§isik this talk, we will provide
an overview and perspective of atomically precise heterogeneous catalysis (APCat) via SACs and SCCs. Poss
applications in thermg electre, and photecatalysis will be highlighted.

References

[1] () B. Qiao, AWang, X. Yang, L. F. Allard, Z. Jiang, Y. Cui, J. Liu, J. Li, T. Zhang, "Siglem Catalysis of CO Oxidation UsingifFeQ",

Nat. Chem2011,3, 63471641. (b) X. Yang, A. Wa n-dtom Gatalys@iAdNew Frodtier indferogendaus L i L
Catalysis" ,Acc. Chem. Re2013 46, 17461 7 4 8 . (c) A. Wang, J. Li-At ©m Zh &NattRpvsChehBX1& r o g ¢
2, 6581.

[2] (@) J-C. Liu,Y-G. Wang, J. Li, @To waS8udporiedSingleAtat a tDeelsyisgtns :0 fAtCoxnmidce Di sper
J. Am. Chem. So@017 139 61906199 (b) J-C. Liu, Y. Tang, Y-G. Wang, T. Zhang, J. Li, ATheor et
SingleAt o m C a tNatll SgisReM@1§ 5, 638641. (c) JDing, H. B. Yang, XL. Ma, S. Liu, W. Liu, Q. Mao, Y. Huang, J. Li, T. Zhang,

B. L i u-basefl tandemi efectrocatalystfor@Oe duct i on t o et h a nNatl Energy2023 8 8138%1384e | ect i vi t y
[3] (@) X--L. Ma, J:-C. Liu, H. Xiao, J. Li, "Suface SingleCluster Catalyst for Nto-NHs Thermal ConversionJ. Am. Chem. So2018 140,

46-49. (b) JC. Liu, X-L. Ma, Y. Li, Y.-G. Wang, H. Xiao, J. Li, "Heterogeneouss FSéngle-Cluster Catalyst for Ammonia Synthesis via an
Associative MechanismNat. Commun2018 9, 1610. (c)L. Zhou, X-P. Fu, R. Wang, €X. Wang, F. Luo, H. Yan, Y. He, €. Jia, J. Li, 3C.

Liu, "Dynamic phase transitions dictate the size effect and activity of supported gold cat8igistativ2024 10, eadr4145.

[4] (a) X. Li, S. Mitchell, Y. Fang, J. Li,J. Perd&za mi r ez, J. Lu, AfRecent ALdwan ee s NHEhRexHCldme rs @ g
2023,7, 754767. (b) X. Hai, Y. Zheng, Q. Yu, N. Guo, S. Xi, X. Zhao, S. Mitchell, X. Luo, V. Tulus, M. Wang, X.gShefRen, X. Long, J.

Li, P. He , H. Lin, Y. Cui , X. Pe n@o s 8)l.b exiia,z2 i PLRWueM. CJ. ZKamg, Y
"Geminatatom catalysis for crossoupling”,Nature2023 622, 754760. (c) Y. Guo, JX. Liang, Y. Huang, J. Yang, Q. Zhang, A. Wang, B.
Qiao, J. Li, T. Zhang, "Covalent and strong mietapport interactions for robust singdeom catalysts"Acc. Chem. Re2025 58, DOI:
10.1021/acs.accounts.5c00305.
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Plenary lectures

Investigation on stoichiometric and catalytic
asymmetric synthesis ofJ-amino acids

TovmasyanA.S?!, Khachatryan E.A. ?, SaghyanA.S.}?

ISPC AArmbiotechnol ogyd NAS RA
2Yerevan State University

Some aspects of catalytic asiichiometric asymmetric synthesis 8f-(-amino acids were investigated with the
use of new modified transition metal ion complex@se research was conducted in the following two areas.

1. Salen catalysisNew modified salen complexes of Cu(IBn(Il) and Ni(ll) ions containing Schiff bases of
chiral cyclohexyldiamine and substituted salicylaldehydes were synthesized and studiedkiylafion reactions of
amino acidsasphaser ansf er catal yst f o-amirohois. Asanmoaeid sutistcatess Schiff h e
bases of amino acid isopropyl esters and substituted benzaldehydes were synthesized and studied. The research re
the following:

A The strongest influence on the stereodifferentiating ability of salen complexes is éxesistituents in
position 3 of the salicylaldehyde moiety of the complexes. It has been found that the introduction of an all
group in this position reduces the catalytic activity of the complex. However, the introduction of a methox
group in the sam position of the salicylaldehyde moiety sharply increases the catalytic activity. The most
effective complex was the-iBethoxysubstituted salen complex of Zn(ll) ion, which on average provides
more than 90% conversion and enantioselectivity.

A DFT calculdions show that in the transition state of the alkylation reaction, the dimeric binuclear complex
catalyst takes part in the form of propelli&e and crosdike conformational isomers. It has been found that
the crosdike structure promotes asymmetriatalysis, while the propelldike structure, on the contrary,
inhibits catalysis. These data clearly correlate with experimental data.

A Michael nucleophilic addition reactions to the amino acid substrate, contained dehydro alanine moiety we
studied, ad an enantioselective synthesis ofS5@&)-4-aminoglutamic acid with higlee (>80%) was
developed.

2. Stoichiometric asymmetric synthesi& combined approach to the asymmetric synthesidahino acids has
been developed, based on the introduction saturated alkene and alkyne groups into the side chain of the amino acid
moiety of squarglanar Ni(ll) complexes. This approach enabled the synthesis of novel uniaamaho acids,
including derivatives of$)U-alanine bearing a 1,2{Biazole moietyat theb-position, as well as§-Ser and (Shllo-

Thr analogues. In additionSEO-methylSer derivatives containing benzyl, allyl, and propargy! substituents &t the
position were successfully obtained.

16



Plenary lectures
London Dispersion in Molecular Catalysis

Schreiner P.R.

Institute of Organic Chemistry, Justus Liebig University,
Heinrich-Buff-Ring 17, 35392 Giessen Germany;
e-mail: prs@unigiessen.de; www.gjiessen.de/schreiner

The Gecko can walk up a glass window becaigbe adhesion in hydrophobic setae on
toes that convey van der Waals (vdW) interactions with the surface.[2] The attractive part of
interactions is an electron correlation effect referred to as London dispersion. Its role
formation of codensed matter has been known since van der Waals[3] and London[4] who r
dispersion to polarizability. London dispersion has been underappreciated in molecular che
as a key element of structural stability, chemical reactivity, and catalysssné&giigence is due
to the notion that dispersion is considered weak, which is only true for one pair of interacting atoms. For increasing
larger structures, the overall dispersion contribution grows rapidly and can amount to tens of kéal Triial
presentation shows selected examples that emphasize the importance -oandtentramolecular dispersion for
molecules consisting mostly of first row atoms.[5] We note the synergy of experiment and theory that now has react
a stage where dispersion effecan be examined in fine detail. This forces us tooresider our perception of steric
hindrance and stereoelectronic effects, and even the transferability of chemical bond parameters from one molecul
another, both in structural chemistry[6] andparticular, in catalysis.[7] We will also shed light on the possibilities to
use machine learning approaches to improve catalytic reactions[8] and highlight the importance of optimizing f
differences in activation free energies (vs. enantiomeric ex{&ss).

This work was supported by the Deutsche Forschungsgemeinschaft.

References

[1] &) J. P. Wagner, P. R. Schreiner, Angew. Chem. Int. Ed. 2015, 54,-12298; b) L. Rummel, P. R. Schreiner, Angew. Chem. Int. Ed.
2024, 63, €202316364; c) M. H.Oomanski, M. Fuhrmann, P. R. Schreiner, J. Am. Chem. Soc. 2025, https://doi.org/10.1021/jacs.5c09212.
[2] K. Autumn, M. Sitti, Y. A. Liang, A. M. Peattie, W. R. Hansen, S. Sponberg, T. W. Kenny, R. Fearing, J. N. IsraelachwiylRProc.

Natl. Acad Sci. 2002, 99, 122522256.

[3] J. D. van der Waals, Leiden University (Leiden, The Netherlands), 1873.

[4] F. London, Z. Phys. 1930, 63, 2239.

[5]la) S. R°sel , C. Bal estri er i ;410f)J. R WagBer, R.iIReSdmee I. Chent fiheary. Confpati 2016,2 0 1 7
12, 231237, c) E. Prochazkova, A. Kolmer, J. ligen, M. Schwab, L. Kaltschnee, M. Fredersdorf, V. Schmidts, R. C. Wende, Pn&., &chrei
M. Thiele, Angew. Chem. Int. Ed. 2016, 55, 15788%759; d) C. Wang, Y. Mo, J. Wagner, P. R. Schreiner, E. D. Jemmis, D. Danovich, S.
Shaik, J. Chem. Theory Comput. 2015, 11, 16830; e) J. P. Wagner, P. R. Schreiner, J. Chem. Theory Comput. 2014, 1035858 A. A.
Fokin, L. V. Chernish, P. A. Gunchenko, E. Y. TikhonchukHdusmann, M. Serafin, J. E. P. Dahl, R. M. K. Carlson, P. R. Schreiner, J. Am.
Chem. Soc. 2012, 134, 136438650; g) P. R. Schreiner, L. V. Chernish, P. A. Gunchenko, E. Y. Tikhonchuk, H. Hausmann, M. Serafin, S.
Schlecht, J. E. P. Dahl, R. M. K. Carls@n A. Fokin, Nature 2011, 477, 3¢8.1; h) S. Grimme, P. R. Schreiner, Angew. Chem. Int. Ed. 2011,

50, 1263912642; i) A. A. Fokin, D. Gerbig, P. R. Schreiner, J. Am. Chem. Soc. 2011, 1332003639 ; j ) S. C.R8égsneahn, H.
J. Becker, E.Ms s o u , L . -Delyyad®h, & dCalteweylser, S. Grimme, P. R. Schreiner, J. Am. Chem. Soc. 2017, 1343428 S.
R°sel , J . Becker, W. D. Al l en, P. R4432Schreiner, J. Am. Chem. S
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[7] &) C. Eschmann, L. Song, P. R. Schreiner, AngewenChint. Ed. 2021, 60, 4828332; b) L. Rummel, M. H. J. Domanski, H. Hausmann, J.
Becker, P. R. Schreiner, Angew. Chem. Int. Ed. 2022, 61, e202204393.
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Plenary lectures

Peroxyl, N-oxyl, alkyl and sulphonyl radicals
in oxidative coupling reactions

Terent 6EvylAo®. | . B. , Vi | Budnikav A.S., Mulha@.M.l i ev S. A. ,

N.D. Zelinsky Institute of Organic Chemistry Russian Academy of Sciences, Moscow, Russia
e-mail: terentev@ioc.ac.ru

The development of methods for oxidative functionalisation and oxidative coupling is one of the main areas
development in modern organic synthesis. These processes allow the introduction of a target functional group or org;
fragment in place of a hydrogen atom in a single step. This eliminates the need to introduce special functional gro
used in traditionlecoupling methods (Hal, OTf, BRSnR, MgHal, ZnHal, SiR) and minimises the number of stages
and synthesis waste.

One of the new trends in oxidative functionalisation is the use of free radicals, which until recently were consider
to be poorly selette intermediates. Due to the fundamental difference in the mechanisms of ionic and radical reaction

free radicals open up new possibilities in organic synthess$. [1

C,N,0,S - radicals

R in oxidative coupling reactions (I?
R—/C ° R—T“I:
R 0
o N,,0 R O O .
+° R \\C - R - ( N\
R/ q | ‘e
O ° N

This work was supported by the Russtaience Foundation (project No-24-00310).
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[AIBityukov O.V., Skokova K. V., Org Leit202428,.1,166Nli7rki shin G. 1., Terent

[2lBudni kov A.S., Lopat deva E. R. , llokaiskylAd, WNikishin 8.1., Glingkkm A.BEerel@ev®.0). Last
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Leveraging the Reactivity of Small Heterocycles
with Amino Acids and Proteins

TosteF.D.

Department of Chemistry, University of California, Berkeley, CA 948D
e-mail: fdtoste@berkeley.edu

This lecture will present our recent advances in biomolecule functionalization, focusing devéhgpment and
optimization of oxaziridine reagents for highly selective modification of amino acid side chains. These reagent
developed through physical organic driven optimization,[1] expand the scope of bioconjugation, enabling precise &
controllabe labeling of methionine,[2] tryptophan[3] and other residues.[4] The discussion will delve into novel redox
based strategies for selective tryptophan and methionine labeling, which have significantly advanceddmtpbody
conjugates (ADCs)[5] and methime and tryptophadirected ActivityBased Protein Profiling (ABPP)[6] platforms.
These advancements have illuminated the impact of chiral regulation at methionine oxidation sites across proteome
protein function, particularly in models of oxidativieess. Ultimately, this work offers unprecedented tools for drug
discovery, diagnostics, and fundamental biological research,[7] including the identification of previously "undruggable
protein targets.
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Developing New Synthetic Methodologies
of Dearomatization Reactions

You S.-L.

NewCornerstone Science Laboratory, State Key Laboratory of Organometallic Chemistry, Shanghai Institute of
Organic Chemistry, Chinese Academy of Sciences
345 Lingling Lu, Shanghai 200032, China
e-mail: slyou@sioc.ac.cn

Dearomatization reactions are widelognized as powerful methods for the synthesis of highly functionalized
threedimensional structures from simple planar aromatic compounds. Among those, catalytic asymmetr
dearomatization (CADA) reactions are very attractive due to the abundance apdaveddbility of aromatic
compounds and the direct access to enantiopure polycycles and spirocycles offered by them. That latter are freque
the key motifs in biologically active natural products and pharmaceuticals. However, due to the extra atability
Aaromaticityo of the arenes, their dearomati zati on
challenge. In this talk, we present our recent results toward the development of new dearomatization reactions. |
dearomatization reactis of indoles, pyrroles, phenols, nhaphthols, and pyridines have been achieved, affording variol
highly functionalized heterocycles bearing-@rbon quaternary chiral centers in most of the cases. These results
provide not only the efficient synthesis lofghly enantioenriched spir@r polycycles, but also a novel concept in
synthetic methodology development.
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Chemistry of layered cathode materials for metaion batteries

¢ bakumov ¢ .f .

Skolkovdnctitute of Science and Technology
e-mail: a.abakumov@skoltech.ru

Complex oxides based on ttaek-saltstructure with layeby-layer ordering of lithium cations and transition metals
are one of the three nmalypes of industrial cathode materials for lithimn batteriegLIBs). Due to the record practical
energy densitytheLi(NixMnyCo)O.( NMC) | ayered oxides with a high nic
production of LIBs with high specifienergy. The functional properties of the cathode material based on layered oxide:
(specific capacityndenergy rate capability depend on thiechemical compositiorthe nature of the chemical bond,
and the crystal and electronic structure. In this mgpased on the comparison of complex oxides and chalcogenides,
the crystalchemstry and solid state chemistrgspects of the (de)intercalation of lithium cations and charge
compensation due to redox processes in the cationic and anionic sublattipesbtés of stabilization of oxidized
anionic forms, the effect of metahion bond covalence on the reversibility of oxidation of the anion sublattice will be
discussed. Parallels will be drawn between layered cathode materials and their analoguisendéhedrock salt
structure and tunnel structures, and possible causegloélectrochemical phenomena as discharge voltagayénd
voltagehysteresisand their relationship to the evolution of crystal and electronic structure will be shown.

The work is performed with the support of RSF330003.
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Controlling cell mechanics with ionic liquids: An elastic and viscoelastic
atomic force microscopy stidy of the effect of imidazolium ionic liquids
on breast normal and cancer cells

Benedetto A.

School of Physics, University College Dublin (IE)
Conway Institute for Biomolecular & Biomedical Research, University College DUB)n
Department of Science, University Roma Tre (IT)

lonic liquids (ILs) are complex organic electrolytes with room temperature melting points, low vapour pressure, at
tunable properties. In the last 20 years, several studies have shown mtmbigietoxicity towards live cells for
several ILs, breaking the dream of their green character. Toxicity, however, is synonymous with affinity, which can le
to IL-based approaches in drug delivery, biomedicine, pharmacology, material science, -andotechology
broadly. In this context, the lipophilicity of the alkyl chains in imidazolibased ILs enables them to insert into cell
membranes. In this keynote talk | will present the preliminary results of our extensive atomic force microscopy (AFN
study caried out to examine how the mechanics of normal (MCF10A)itaasive (MCF7) and higinvasive (MDA
MB-231) breast cancer cells changes after treatment with the two imidadmised ionic liquids [@nim][Cl] (short
tail) and [G2mim][CI] (long-tail). Ourfocus is on the effect of sttbxic concentrations of ILs, for which cell viability
is (almost) unaffected. We collected fodistancet i me curves from which the Yol
time, andirequencydependent complex shear modulusrecomputed (Fig. 1). The results indicate that the staalrt
IL increases the elasticity in the two cancer cell lines but decreases it in normal cells, where it also strongly decree
the viscosity. The londgil IL increases the viscosity only in MCF7llseand the MDAMB-231 cells are less affected
by the ILs. Overall, our study reveals the ability of ILs to control cell mechanics in-degedhdent manner, which
might be exploited in diagnostic and therapeutic applications.

Time
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== = |oss (Control) I

=== Storage (MCF10A with [Bmim][CI]): P
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Fig. 17 An overview ofour atomic force microscopy (AFM) experiments on live cells showing the overlay of
optical microscopy and AFM images, the rheology settings, and the complex shear moduli for the normal cell li
MCF10A in control buffer and after incubation with a skaittionic liquid.
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Asking Ligands to Lend a Hand

Bera J.K.

Department of Chemistry, Indian Institute of Technology Kanpur,
Kanpur 208016 India

Synergic participation of two or more chemical functionalities in a catalyst has been credited to facilitate a difficu
chemical process. Synthetic catalysts are designed where a cooplegandgactively participates in bonactivation
process and undgoes reversible chemical transformation to make the catalytic process efficient and selective. Careful
designed ligand scaffolds, which hold a metal ion and simultaneously offer a-pgspmmsive unit, have been devised
for water activation, hydrogetian and dehydrogenation reactions. This talk would focus on the scope of cooperative

catalysis in addressing sustainable processes and products.
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The main roles of NHC ligands in palladium "cocktail"-
type catalytic systems

ChernyshevV.M.12 Ananikov V.P.2

! Skolkovo Institute of Science and Technology,
Bolshoy Boulevard 30, bld. 1, Moscow, 121205, Russia,
e-mail: chernl3@andexru
2Platov SoutkRussian State Polytechnic University (NPI), Prosveschenya 132, Novocherkassk, 346428, Russia
3Zelinsky Institute of Organic Chemistry, Russian Academy of@sien
Leninsky Prospect 47, Moscow, 119991, Russia

N-Heterocyclic carbenes (NHCs) are widely employed as stomdjng ligands in transitiometal catalysis.
However, metal/NHC systems can undergo dynamic transformations involving cleavage and refahtldionetal
NHC bond [13]. These processes generate metal species of varying nuclearity (complexes, clusters, and nanopartic
which may collectively participate in catalygisa phenomenon termed thiec o ¢ kof catalyste [4].

This report highligpts the pivotal roles of NHC ligands in palladilima s e d  A-type sykténe {(Figuve 1A) for
crosscoupling reactions [1, 2]. We examine the correlation between NHC ligand structure and catalytic activity [1], ¢
well as recently developed functionaliz&HC ligands [57] that enhance the efficiency of Pd/NHC systems in
reactions involving challenging, loactivity electrophiles (Figure 1B).
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of new functionalized NHC ligands (B).

This work was supported by the Russian Science Foundation, project-K&02888.
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What do we study when we study cytotoxicity?
Lessons from ionic liquids

EgorovaK.S., KolesnikovA.E., Tikhomirov A.D., Ananikov V.P.

N.D. Zelinsky Institute of Organic Chemistry,
Russian Academy of Sciences, Mostd9991, Russia
e-mail: egorovaks@ioc.ac.ru

Cytotoxicity tests, being widespread and essential instruments in chemical and biological research, are commc
used to evaluate cellular responses to chemicals. ¥owén spite of their apparent ease of application, the
interpretation of the results of these tests can encounter considerable difficulties, which are related to the sensitivit)
common cytotoxicity assays to numerous factors such as the exact exjposyreell type, and content of a test
chemical. In addition, the response of a given cell to a given substance often involves multiple intracellular proces:
that can intersect thus obscuring the interpretation further.

In this work, using ionitiquids (ILs) as exemplary compounds, we show the significance of meticulously choosing
the experimental parameters in cytotoxicity studies by demonstrating their effects on the outcome. By the example
three common ILs- l-ethyl3-methylimidazolium chldde (GMIm Cl), 1-butyl-3-methylimidazolium chloride
(CsMIm CI), and thexadecy3-methylimidazolium chloride (¢MIm CI), - which differ only in their side alkyl chain
length, we highlight the dependence of the most studjgotoxicity-related processes, such as apoptosis, oxidative
stress, and DNA damage, on the cell type and exposure time used.

This work was supported by the Russian Science Foundation grafB#D02.
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Synthesis and biological properties
of 1,3-diazaadamantane derivatives

GasparyanS.P.

The Scientific and Tecnological Centre of Organic Bhdrmaceutical Chemistry NAS RA,
26, Azatutyan str., 0014, Yerevan, Armenia
e-mal: g_sahak@yahoo.co

In the chemistry of adamantanes, azadamantanes occupy a special place, in the structures of which the preser
nitrogen atoms additionally gives them good solubility in water, the possibility of complex formation and othe
properties 1].

In the azaadamantane series, biological properties are demonstrated in diphenyldiazaadamantanol and
derivatives, which [RaSgme nttriicroetviuyl Isaamaa ddam@®nwtiarnye de
naphthyl and other fragments exhibitiarmhythmic activity and are used to treat cardiovascular diseases.

The biological activity of azaadamantanes is not fully investigated. At present, in Armenia such compounds &
synthesized in Laboratory of Synthesis Antibioti€she STCOPCONAS. The ainof our research were synthesis of-1,3
diaza and 1,3,8riazaademantanes with various functional groups at different positions of adamantane cycle and stu
of their biological properties.

R? R?
R4
X AN
1 1
RZL ——N R N
N\k N\k
R3 R3

R! = R? = Meg, Et, Pr, iso-Pr, Bu, Ph
R! = Me; R? = Et, Pr, Bu, Ph;

R3, R* = Ar, Het
X =C=0; CHOH; CH,

For many years, availabieethod forsynthesis of various derivativesof 43 azaadamant anj ha:
and their biological activity were investigatg3d7]. The study of antibacterial, antitumor, psychotropic and antioxidant
propertiesof 1l@li azadamant anj rdvealirghighly active sompolntso we d
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Pyrazolo[4,3c]pyridine sulfonamides as carbonic anhydrase inhibitors:
synthesis, biological and in silico studies

Geronikaki A., Angeli A., Kartsev V., PetrouA., Lichitsky B., Supuran C.T.

Neur oFarba Department, Sezione di Scienze Farm

Via Ugo Schiff 6, 50019 Sesto Fiorentino, Italy;

“Centre of Advanced Research in Bionanoconjugates and Biopolymers, Petru Poni Institute

of Macromolecular Chentis/, Aleea Grigore Ghicd/oda, no. 41A, 700487 lasi, Romania;
3InterBioScreen, 142432 Chernogolovka, Russia;

“‘Department of Pharmagchool of HealthAristotle University of Thessalonjki
54124 Thessaloniki, Greece;
°Zelinsky Institute of Organic Chréstry, Leninsky Prospect, 119991 Moscow, Russia;
e-mall: geronik@pharm.auth.gr (A.G)

Carbonic anhydrases (CAs, EC 4.2.1.1) catalyze the essential reaction bfd@tion in all living organisms,
being actively involved in the regulation of a plethofgatha/physiological conditions. A series of chromdresed
sul fonami des were synthesized and tested as poandi bl
>>cl asses are expr edcasseshowingsubstdntialgtturad differenoes to the hurdan isoforms. In
this scenario, not only human but also bacterial CAs are of particular interest as new antibacterial agents with
alternative mechanism of action for fighting the emerging problem of extensive drug resaflaritcey most countries
worldwide. Pyrazolo[4,&]pyridine sulfonamides were synthesized using methods of organic chemistry. Their
inhibitory activity, assessed against the cytosolic human isoforms hCA | and hCA I, the transmembrane hCA IX a
Xll, andb- a n dCAsfrom three different bacterial strains, was evaluated by a stdlope@O. hydrase assay. Several
of the investigated derivatives showed interesting inhibition activity towards the cytosolic associate isoforms hCA | a
hCA Il, as well as tb  -3afn d-CAs.oFurthermore, computational procedures were used to investigate the binding
mode of this class of compounds within the active site of hCA IX. Four compolfidsy(1h, and 1k) were more
potent than AAZ against hCA |. Furthermore, compofihdlso showed better activity than AAZ against the hCA |l

i sof or m. Mor eover, ten compounds out -GAffromeElcdiwighna Kia p p €
much lower than tht of the reference druiylost of the compounds showed better activity than AAZ against hCA | as
wel | &4 framit.eolian d -CAfeom Burkholderia pseudomallei (Bps@A Compounddf and1lk showed

a good selectivity index against hCA | and hCA,X¥hile 1b was selective againall 3 BCA isoforms fromE.coli,
BpsCAandVhCAa n d A isofoBns fromE.coli, BpsCA,andPgiCA.
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Design and synthesis of phenanthrolinediamides
for separation off-elements

NenajdenkoV.

Lomonosov Moscow State University, 119991, Moscow
e-mail: nenajdenko@gmail.com

Highly selective ligands for separationfaflements are needed in the production of 4ighity rare earth elements
(REE), without which the existence and development ofvatiee technologies in energy, electronics, transport,
communication systems and many other important areas of modern technology are impossible. The use of such lig:
underlies extraction technologies for processing spent nuclear fuel (SNF) in nueleargngineering. Diamides of
1,10-phenanthroline,9-dicarboxylic acid are one of the most promising classes of ligands for solving such problems
The synthesis, coordination chemistry and extraction characteristics of such ligands are diacussed.
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Anaerobic Heteroatom Transfer Reactions Promoted
by Photoexcited 1,3Dipoles

ParasramM.

New York UniversityDepartment of Chemistry
Brown Building 29 Washington Plac&8M 451A New York, NY 10003
e-mail: parasram@nyu.edu

Heteroatom units, such as carbonyls, alcohols, and amines, are prevalent motifs in many medicinally import:
compounds. Methods to incorporate these important functional groups etghnse of hydrocarbons rely on the use
of noncommercial heteroatom transfer agents, precious transition metals, and/or costly engineered enzymes. Also, tl
methods often require exogenous oxidants to promoteithet€roatom bonding event, which ghgdimits substrate
scope. Our laboratory focuses on the employment of economiedipbl@s as versatile reagents that can serve as the
hydrocarbon activator and the atom source for the heteroatom incorporation of aliphatic systems under benrign visil
light irradiation. Our contributions involve the cleavage of alkenes leading to valuable carbonyl derivatives and tt
direct O H oxidation of hydrocarbons via anaerobic oxygeom transfer from photoexcited nitroarenes. Using
photoexcited azoxys, an anabit nitrogen atom transfer event can occur, leading to the aziridination of
alkenes. Mechanistic studies reveal that the -tlifoles are the sole photoabsorbing species, which leads to the
formation of diradical intermediates that are responsible ferba&tom transfer events.

30


mailto:mp5777@nyu.edu

Keynotelectures

Readily available rhodium catalysts
for regio- and stereoselective activation of &4 bonds

PerekalinD.S.

Nesmeyanov Institute of Organoelement Compounds RAS, 28 Vavilova str. Moscow, Russia
e-mail: dsp@ineos.ac.ru

Rhodium catalyst are widely used for activation of aromattd Bonds and construction of various heterocycles.
We found that such catalyst with varionlopentadienyl ligands can be obtained-2steps by unusual cyclizatisn

of seveal alkyne molecules? Theresulting planachiral complexesan be used to convetomatichydroxamic acids
into dihydreisoquinolonesvith high regie and stereoselectivity.

R, Substituents determine

@ activity and selectivity
O =, — =, - R—=—H

Clp / 2
classical multi-step versatile rhodium our approach
synthesis catalysts synthesis
‘Bu gy, Bu ‘Bu
~
@A [(cod)RhCI] tBU‘@
By AICl; 2 Et;N 8
Rh - + — = Rh u
C|2/2 tBU — H then C|2 C|2
95% 55%
Q OR Rh catalyst Q
N~ (1-5 mol %) NH
H o+ (\R -
H R base R

R
70-95%, 50-90% ee

The work was supported by tReissian Science Foundation (grant #12800345).
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Catalytic Carbyne Transfer

SueroM.G.

ICREA Research Profess@roup Leader
Institute of ChemicaResearclof Catalonia ICIQ
Papusos Cat allaragena,Bgain 43007
e-mail: mgsuero@ICIQ.ES

The art of organic synthesis and reactigscavery relies on logiguided thought processes that often involve
hypovalent carbon reactive species and their corresponding stabilized equivalent forms. However, not all of the poss
carbon reactive intermediates and their reactivity rules hascttr the same attention by the synthetic community.
This is mainly because of the perception of the lack of synthetic utility and importantly, because of the challeng
associated with controlling its extreme reactivity and lack of efficient sourcéss Ipresentation, | will show how the
catalytic generation of conceptuatpvel carbyne equivalents, enabled the discovery of new carbon reactivity towards
CiH and @ C bonds. The metal or photocatalytic activation of tailored sources revealed newtyeadtsiat carbon
that have been undappreciated, not only in the design and discovery of new chemical reactions, but also in their us
to build molecular complexity through unexplored disconnection approaches via skeletal editing atagéate
functionalizations of medically relevant agents and biomacromolecules.
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Application of New Silicone Composite Containing Organic Molecules (SCOM)
Technology in Organic Synthesis.
Composites Containing Unsaturated 5(4Hxazolones

Topuzyan V.01, Hovhannisyan A.A.%, Hakobyan E.A.%,
Makichyan A.T. !, Khachatryan K.P 2

! Center of organic and pharmaceutical chemistry NAS RA
Yerevan, Armenia
2 Laboratory of Nanomaterials and Nanotechnology, University of Agriculture
Krakow, Poland

Composites containing oxazolone were synthesised via blending unsaturated -oXH2sipne,
polydimethylsiloxane bearing terminal hydroxyl groups, and tetraethoxysilane. These flexible polymeric composites &
readily processable (Fig. 1). The study invgestied composite swellability, the release of unsaturated Si¥&dolone
into various solvent media, and the stability and longevity of the oxazolone within the composite. The reactivity of tt
incorporated 5(4Hpxazolone was demonstrated using the syighef an unsaturated amino acid benzylamide as an
exemplar. The reaction between benzylamine and 5¢&E0lone was shown to proceed either within the composite
or externally, depending on the solvent, and was also feasible under solvent
free conditionsExploiting the potential for reactions of the embedded 5(4H)
oxazolone enabled a series of mslep and simultaneous conversions. For
the latter, it proved feasible to synthesise two or nitfreinsaturated amino
acid residuecontaining benzylamides fno different composites within a
single reaction flask. The 5(4kxazolonecontaining composite serves as
an excellent starting material for smaflale syntheses. Using SCOM
technology, smalscale syntheses (D mg) were accomplished for the
following compounds: NsubstitutedJb-dehydroamino acid benzylamides,
2-ethanolamides, -Bropanolamides, -phenylethylamides, and
piperidinemethylamides; Upb-unsaturated dipeptides; -aylidene4-

_ > : imidazolones; and both saturated and unsaturataddtituted pyrid[1,2-
Figure 1ASilicone composite alpyrazinones. The results provide a comprehensive overview of the

containing 4(4-methoxybenzytiden-  advantages and future prospects of SCOM technology.
2-phenyt5(4H)-oxazolone.

The authors acknowledge for the funding from the Ministry of Education, Science, Culture and Sports of tl
Republic of Armenia ¢gnt 25RG1D021).
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New transformations involving aliphatic nitro compounds

Aksenov A.V. Arutiunov N.A., Aksenova A.A., Aksenov D.A.

North-Caucasus Federalniversity,
Department of Chemistry, Stavropol, Russia.
e-mail: aaksenov@ncfu.ru

Unsaturated nitro compounds are universal synthetic building blocks in organic chemistry. A literature search f
examples of reactions of benzofurans and benzothiophenes with unsaturated nitro compounds revealed no
precedents. The Michael reactionsmaalized exclusively using Lewis acid catalysis. In the course of preliminary
studies, we found conditions that allow the addition of unsaturated nitro compounds to these substrates, which mak
possible to implement the subsequent transformationgrsimthe scheme. Protonated products of the Michael addition
of nitro compounds to indoles 3a and 3b have one electrophilic and several nucleophilic centers. Consequently, se\

directions of intramolecular reactions are possible. In addition, reaegtitimexternal nucleophiles, such as hydrolysis,
can also be realized.

electrophilic electrophilic HO .
N\ H@ ~u N"OH
R+ L(NOZ ” nucleophilic
X Ren _
1
HO | R4 Ar
electrophilic HO\
+
N"-OH
R%2~”
* R1
\
X A
3b R nucleophilic

Study was supported by grant 07320008, dttpsfusef.culpraject/283¢c i e n
20003/
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4-ketonitriles - a universal system for cascade transformations.
Latest achievements and prospects for development of the direction

Aksenov N.A, Aksenov A.V., Aksenov D.A.

North Caucasus Federal University, 355017,
Stavropol, Pushkin st., 1, 355017, Russian Federation;
e-mail: radioanimation@rambler.ru

For the past 5 years, the main direction of the department's development has been the cherkistopitfilési
compounds combining 2 reactive groligeetone and nitrile, which allowed them to be used as a basis for a wide range
of cascade transformahs, leading to the formation of important heterocyclic systems, often found in various
biologically active compounds, as well as quite rare analogues of natural compazatt®pone, previously described

in the literature only in the form of benzoconded analogues. The report will compile the main achievements in this
area and possible further growth poirf&cheme 1).

Scheme 1

The study was supported by the grant of the Russian Science Foundation NG&G10DR7,
https://rscf.ru/project/24731 0 02 7/ &
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High-entropy materials for multifunctional applications

Avydinyan S.? RodriguezM.A.3, Hussainoval. ?, Kharatyan S.*!

! Laboratory of Macrokinetics of Solid State Reactions,
Institute ofChemical Physics NAS of Armenia, Yerevan 0014, Armenia
2 Department of Mechanical and Industrial Engineering,
Tallinn University of Technology, Ehitajate 5, 19086 Tallinn, Estonia
]Il'nstituto de Cer8mica y Vidrio,. CSlI| C, C.
e-mail: sofiya.aydinyan@ichph.sci.am

High-entropy materials (HEMs) (higéntropy oxides (HEOs), higlntropy ceramics, higantropy MAX phases),
are promising candidates for multifunctional applications due to their unique physicochemical characteristics deriv
from configurational entropy stabilization. These materials consist of five or more principal elementsiquigamic
proportions, leading to the formation of singlease structures with enhanced stability and tunable properties [1].

To synthesize tlee advanced materials, solution combustion synthesis (SCS) anrpropelfating high
temperature synthesis (SHS) have been employed as efficient,-sagngg, and scalable routes. SCS utilizes aqueous
solutions of metal precursors and fuels to initiateegothermic combustion reaction, producing nanostructured high
entropy phases. SHS, driven by a sei§taining exothermic reaction, allows the rapid formation of sipigise
materials at elevated temperatures. Kinetic studies usingshiggd temperatarscanning (HSTS) provided valuable
insights into the reaction mechanisms and phase evolution during synthesis, enabling optimization of process
conditions. Thermal analysis techniques have revealed the oxidation resistance dechpéaghture stabijitof HEMs,
crucial for applications in extreme environments. Spark plasma sintering (SPS) has been adopted to consolidate F
powders, preserving their nanostructures while achieving high density and mechanical integrity. The resulting materi
exhibit oustanding mechanical properties, such as hardness and fracture toughness, alongside functional properties
ferromagnetism, and electrocatalytic activity. These characteristics makeriigpy materials strong contenders for
applications in structuralomponents, fuel cells, electromagnetic shielding, and water splitting.

This study highlights the synthesiguctureproperty relationships in highntropy materials and demonstrates their
multifunctional potential across diverse advanced technologatdsf

Reference
[1] X. Wang, Q. Liu, X. WangAdvanced Functional Materia(2025) 2504275.
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Emerging trends for joining of alumina ceramics
with spark plasma sintering and laser melting

Blugan G. ", Manukyan Kh.? RamlowH. *

YL aboratory for High Performance Ceramics, Empa, Swiss Federal Laboratories for Materials Science &
Technology, CHB 6 00 D¢ bendor f Switzerl and
2Department of Physics and Astronomy, University of Notre Dame,
210C Nieuwland Science Hall Notre Dame, IN 46358A
e-mail: gurdial.blugan@empa.ch

Joining of alumina to other ceramics or to metals is of critical economic importance in many fields including ener
storage and medical implants. Joining allows the production of complex shapes which is not alwtdygdssible
with hard ceramic materials which requires expensive diamond machining. We share our latest results where alun
ceramics were joined by spark plasma sintering technology using zirconium and titanium metals as interlayers. Bonc
withZrwas achi eved at 800 and 900 AC with an applied f
found t hat Ti bonded to alumina at 700, 800, and 9C¢
and pressure on the bondingperties was measured for both interlayers. Scanning electron microscopy was used |
examine the quality of the bonded ceramics and energy dispersasespectroscopy was used to gain insights into the
bonding mechanism. The best joints were obtained @0 AC for Zr and 800 AC f ol
formation of oxygen defects/vacancies and the formation of reaction products such é&ndr€ome FAI or TiO>
reaction products) could underpin the possible bonding mechanisms.

In addition, weinclude our results where we investigate the laser joining of alumina ceramic to nickel alloy
components formoltes a |l t b at t e-alimea95% puritg andnickaibn allby were tested for joining using
an infrared laser equipment. An activeeihdyer was applied between the two materials. Microscopical analysis of the
joined samples shows that an energy density of 125
showed a homogeneous and smooth joining between ceramic and metalofkhdemonstrates that precise energy
distribution of the laser on the metal alloy is crucial to minimize deformation from heat conduction during interlaye
melting. This approach can reduce the energy consumption area of facility in manufacturing dampaneentional
furnace brazing.
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High resolution massspectrometry for investigation of organic reactions

Burykina Ju.V., Ananikov V.P.

N. D. Zelinsky Institute of Organic Chemistry RAS,
119991, Leninsky Prospect, Mpscow
e-mail: ivanova@ioc.ac.ru

The study of reaction mechanisms is one of the dynamically developing areas of organic chémisspite a
wide range of different analytical methods, the studp sftureactions is still a complex, versatile task. The developing
of catalytic transformations in complex cockigipe systems is impossible without the use of a combination of different
structural analytical methods.

Electrospray ionization mass spectrometurrently occupies one of the leading positions among modern structural
methods of analysis. High sensitivity, speed and resolution are undoubted advantages of the method, which find:
application not only in chemistry. The study of reaction mechanismarried out using various approaches, the most
common of which is offline monitoringsequential sampling at intervals and recording of mass spectra. In addition to
this approach is possible direct continuous detection from the reaction mixtuaétimes in this case it is possible to
observe the behavior of key intermediates of the reaction, this approach is called online monitoring.

In addition to transition metal catalyzed organic reactions, photocatalyzed reactions have recently becol
widespead. The study of photochemical transformations usingHagblution mass spectrometry is worth mentioning
separately. The developed approach allows reactions to be carried out in close proximity to the ionization source
inside the ionization chambef the mass spectrometer. By combining the results obtained it is possible to draw
conclusions about the reaction mechanism.

This work was supported by t hel3RW%si an Science Fo

References

[1] I. Ghosh; N. Shlapakov; T. A. Kiar; J. D¢ker ; M. Ni ki tin; J . V. 20B3619y(7068)n &93. V . P.
[21d. V. Burykina; A. D. Kobelev; N. S. Shlapakov; A. Y. idmstyuk
Ed.2022 61 (17).

[3] J. V. Burykina, V. P. Ananikov, ChemPhotoCh&623 7, €202200175..

[4] 3. V. Burykina, N. S. Shlapav, E. G. Gordeev, B. Koenig, V. P. Ananik@hem. Scj.202Q 11, 10061.

39



Invited lectures

Novel Tools for Chemical Data Validation
and Automated Spectral Analysis

Chusov D, Afanasyev O.l.

The Institute of Organoelement Compounds of the Russian Academy of Sciences (INEOS),
Russia, Moscow, 119334, Vavilova St., 28, bld. 1
e-mail: denis.chusov@gmail.com

How to select an optimal experimental protocol for the synthesis of target compounds?
How to prevent common pitfalls in research manuscript writing?

How to determine reaction mixture composition without isolating individual compounds?
Can artificial intelligence assist in NMR analysis of previously unknown compounds?
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Study and history of various nucleophilic transformations
of pyrimidine systems

Danaqulyan G.G12

! RussiarArmenian University, Hovsep Emin 123, Yerevan 0051, Armenia;
2Scientific and Technological Center of Organic and Phamngical Chemistry of the National Academy of Sciences
of the Republic of Armenia, Azatutyan Ave. 26, Yerevan 0014, Armenia
e-mail: gdanag@email.com

The reactions of alky$ubstituted pyrimidines and azolopyrimidines under the action of varigusl-@&nd C-
nucleophiles will be presented. The report provides an analysis of the history of studying such transformations.

The transformations of alkydubstituted pyrimidines and azolopyrimidines will be presented, occurring under the
action of various nucleopleiti alcoholates, including deuterated ones, substituted amines, hydrazines, carboxylic aci
hydrazides antFaminoazoles. They lead to unusual transformations that are often initially difficult to predict.
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In some cases, when reactions are carriedmdgr the action of deuterivoontaining nucleophiles, along with the
H/D exchange, rearrangement is also observed.
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Thieno[2,3-b]pyridines as promising scaffolds
for medicinal chemistry and agrochemistry

Dotsenko V.V2 Lukina D.Yu.?, Bespalov A.V%, PopovPh.A.L, Buryi D.S?,
Kindop V.K. 1, Russkikh A.A, Kindop VI.K. 1, Korsunov A.V.}, Rudenko S.V?, Aksenov N.A?

®Kuban State University, 149 Stavropolskaya St., Krasnodar, 350040, Russia
e-mail: victor_dotsenko_@mail.ru
’North-Caucasus Federal University, 1 Pushkina St., Stavropol, 355017, Russia

Thieno[2,3b]pyridines have a history spanning more than a century and are generallysaudielti class of
compounds. Despite this, the potentialtefde compounds is far from exhausted, both in terms of their transformations
and in the context of their practical applications. This presentation introduces new methods for constructing t
thienopyridine system and novel modification techniques. Theoeittesults on investigations into the biological
activity of thienopyridines as plant growth regulators andl2erbicidesafenersre presented.
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The study was carried out with the financial support of the Kubam&iot Foundation (project No.-84.1/30)
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Synthesis and investigation of polymers with analogous to pani structure

Vardanyan Sh., Minasyan P., Durgaryan N.

Department of Organic chemistry,
Faculty of Chemistry, Yerevan Stétaiversity, Yerevan, RA
e-mail: svetlana.sargsyan@ysu.am

Conductive polymers, with their conjugated structures, offer a unique combination of enhanced electrical, magne
and optical properties, comparable to conventional metals, along with the satysfmechanical properties and
processability of traditional polymers. This makes them remarkably attractive across chemistry, physics, mater
engineering, and various industries.

Among thesepolyaniline (PANI)has garnered considerable attention duiéstanique complex of properties. It
was also one of the first conducting polymers to find practical application in diverse fields [1].

We propose several methodsitaprove PANI's solubility and, consequently, its processabiliiye approach
involves syithesizing polymers with varying ratios of unsubstituted quinonediiminic andtboxy groupsubstituted
PANI structural units. This is achieved through the oxidative copolymerization of anilineaamsidine with aromatic
diamines under the same conalits used for the homopolymerization of the corresponding monomers [2]. This method
has also been successfully applied to the polymerizatioraafsidine, resulting in a polymer with high solubility and
conductivity.

Our next method focuses on synthegizpolymers witholigoaniline brancheand anazo groupcontaining core
We've already established optimal conditions for synthesizing this copolymer, leading to high solubility an
conductivity.

References

[1] Yuvraj Singh Negi a & P. V. AdhyapakREVELOPMENT IN POLYANILINE CONDUCTING POLYMERS, Journal of Macromolecular
Science, Part C: Polymer Reviews 2002 42:1535DOI: 10.1081/M€120003094

[2] NagharsiA. Miragyan, RimaH. Arakelyan, NarineA. Durgaryan, Angeldd. Durgaryan(2018) Synthesisand investigation of polyp
phenylenediaminé&poly(1,4benzoquinonediimind,N-diyl-1,4-phenylene) Chemical Papers, v.72(§p. 1517 1524.DOI
10.1007/s11696©17-03782
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Dielectric relaxation and vibrational spectra analysis
of sulfolane containing solutions

Gabrielyan L.

Department of Physical and Colloids Chemistrfgrevan State University

Sulfones represent a promising class of dipolar aprotic solvents, characterized by their high dielectric constants, |
vapor pressures, and strong chemical and electrochemical stability. Tetramethylene, stdfongonly known as
sulfolang is important sulfones representative, which is used in oil industry mainly for solvent extractions, to produc
high-purity aromatic extractfrom catalytic reformates. Sulfolana dipolar aprotic solventvith a high dielectric
constant and high dipole moment values, foasd broadapplication both as solvent for electrochemical processes of
various kinds (Liion batteries, hybrid electrolyg®and as a media to carry out many reactidhs.hybrid solvent used
in the systentan significantly alter battery performandéerefore, an efficient strategy fiduningd the properties of
hybrid electrolytess to understand the intermolecular intdi@ns that occur in a system over a wide concentration
range.

Although the physicochemical properties of sulfolane and its solutions have been studied extensive
surprisingly there are no detailed studies on the dielectric relaxation behavior anmnaébranalysis of
sulfolanewater mixtures over the entire range of compositions.

This work summarizes the results of our own comprehensive research on the dielectric relaxation behavior
sulfolanewater, as well as sulfolap@opylene carbonate mixtureser a broad frequency spectrum. The permittivity
spectra in these mixtures reveal a single relaxation process, which can be described bybawi@sida relaxation
function. The dielectric parametegsich astatic dielectric constant, relaxation timed relaxation strength, as well as
excess dielectric constant and excess inverse relaxation time of the binary mixtures haetcosened.

In addition detailed vibrational analysis (FTIR and Raman) of sulfelaater solutions as well as quantum
chemical calculations (with various density functional theory methods and expanded basis sets) were performed to «
deeper insights intthe structural pecudrities of the system under study.

The results are discussed in terms of the concdptifcturepropertyo relationships.

This work was supported by the Higher Education and Science Committee of Armenia, in the frames of the Rese:
project25RG1D053.
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Drug Discovery:
Long, Expensive, but Rewarding

Gomtsyan A.

Synventa LLC, Tucson, Arizona, USA

Contemporary drug discovery continues to evolve through the integration of diverse strategies and modalities, w
chemistry playig a foundational and increasingly indispensable role. This presentation will highlight recent advance
in chemistryenabled therapeutic developments, including, among others, targeted protein degradation;@miiody
conjugates, and DN£&ncoded librarie (DELS) for highthroughput screening. Additionally, chemistry is central to
progress in structureased and fragmeblased drug design, now accelerated by powerful computational and
biophysical methods. While gene and cell therapies hold remarkablesprand biologics have already transformed
treatment paradigms, small molecules designed by medicinal chemists continue to offer key strategic advantages. T
include oral bioavailability, chemical versatility, lower risk of immunogenicity, and moreeffesttive manufacturing
and treatment. Collectively, these strengths underscore the essential and evolving role of chemistry in driving the fut
of drug discovery.
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Bio-mimicry as a key challenge in modern materials science

Hussainova l.

Talinn University of Technology, Estonia

Nature has evolved highly efficient materials and structures through millions of years of adaptation ar
optimization. Biemimicry, the practice of drawing inspiration from biological systems to solve canfplman
challenges, has emerged as a transformative approach in modern materials science. This presentation explores
natural designd from the architecture to the functional benefitsare inspiring the development of novel materials
with enhanced p&rmance, sustainability, and adaptability. We will highlight recent advancesindgived materials,
including hierarchical composites, smart surfaces, and emdfigient structures, and examine the interdisciplinary
challenges in replicating biolagal complexity at scale. The talk will also address the critical role emipigicry in
driving innovation across sectors such as aerospace, biomedical engineering, and environmental technology. Ultima
we aim to position bignimicry not only as a degn strategy but as a paradigm shift in how materials are conceived,
engineered, and integrated into the modern world.

46



Invited lectures

Achieving sustainable catalysts in ashort timeframe:
employing Bacteria for Accelerated Palladium Nanoparticle Generation

Kamanina O.A., Rybochkin P.V., Soromotin V.N.

Tula state university, Pr. Lenina 92, Tula 300012, Russia
e-mai: o.a.kamanina@gmail.com

Currently, palladium nanoparticles (NPs) aneong the most widely used and effective catalysts for cachdmon
and carbonhheteroatom bond formation, as well as hydrogenation reactions [1]. Typically, chemical methods ar
employed to deposit metal NPs onto various substrates. However, the ingreasint er est i n devel o
routes for nanocatalysts has drawn attention to biotransformation as a promising approach for the controlled format
of nanostructures. Biological synthesis of NPs is scalable and allows for control ovee gazecand morphology.
Bioremediation pathways exploit the ability of certain bacterial cells to reduce metal precursors via electron dono
typically resulting in the formation of metal NPs on the cell surface. The advantages of using microorganisms
nanofactories are numerous: the process is environmentally friendly and often meeffemiste than traditional
chemical methods. Moreover, nanoparticles synthesized by bacteria have demonstrated catalytic activities compar
to or even exceeding thoséchemically produced NPs across a wide range of reactions [2, 3].

In this work, we present a rapid method for the synthesis of palladium nanoparticleRarsiogccus ye&KM
B-3302. This involves bubbling hydrogen through a suspension of bactdsa e palladium acetate for two minutes.
Enzymes play a key role in the formation of palladium NPs, and only viable bacterial cells are capable of produci
nanoparticles with high catalytic activity in the Mizorblieck reaction. Thus, aerobic bacterém be used to rapidly
generate a catalyst whose activity is comparable to that of commercial Pd/C catalysts.

AcknowledgmenT hi s research was funded by grants -73t001® t h
https://rscf.ru/en/project/243-10013/
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Advancing liquid-phase chemistry with electron microscopy:
seeing, understanding, and directing transformations

Kashin A.S.

N.D. Zelinsky Institute of Organic Chemistry, Russian AcgdsfrSciences,
Leninsky Prospect 47, Moscow 119991, Russian Federation,
e-mail: a.kashin@ioc.ac.ru

Understanding how liquipphase systems function is crucial for optimizing chemical transformations, preparing
materials with specific properties and tuning processes in living matestron microscopy is an excellent technique
for directly observing andnalyzing various types of samples at multiple scales. However, the harsh conditions in th
electron microscope specimen chamber make observations in a liquid environment challenging. Over the last |
decades, a number of hardware solutions and sampleanation techniques have been introduced to electron
microscopy to overcome limitations relating to high vacuum conditions and electron beam action. Furthermore, ne
hardware offers the opportunity to precisely control the impact of accelerated electresliquid sample, making
electron microscopy an active tool for adjusting sample morphology and triggering chemical transformations in re
time with simultaneous micraand nanescale observation [1]. Among all types of liquid media, ionic liquidsehav
demonstrated great potential for electron microscopy observations, as windowless measurements can be carried o
the liquid surface or in a freganding liquid film.

External
stimuli

[ | Electron microscopy control
OREC and video recordin
) 9
o 4l g+ ®

o * Sample in ionic liquid

L -

S
4
0

)
F o
—
>/

In our studies, we used scanning and transmission electron microscopy to aaaipses based on ionic liquids.
This allowed us to observe the formation of soft microdomains in the liquid phase and to examine their local propert
by applying mechanical, electrical [2], thermal [3] and ultrasonic [4] impacts to specific areassafples. In the
field of catalysis, electron microscopy has provided insight into the interplay between different types of particles
palladium and coppebased catalytic systems. It has also enabled localized chemical control through the use of :
eledron beam. Based on structural and mechanistic findings, efficient catalytic approaches focadrbor{5] and
carbonsulfur [6] bond construction in fine organic synthesis were proposed.

This work was supported by the Russian Science Foundation (RSF grartlR@O@433).
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New Insight from FTIR Spectroscopic Imaging

Kazarian S.G.

Imperial College London, Department of Chemical Engineering,
London, United Kingdom

FTIR spectroscopic imaging is labfebe, nondestructive techniques, which in our hands have been advanced by
pioneering studies, into powerful tools for the analysis of biological protein samples, has emerged as a powerful tool
characterisation of pgmeric, pharmaceutical and biomedical systems. This talk will outline the research we are
developing in this area with focus on FTIR spectroscopic imaging in both ATR (Attenuated Total Reflection) an
transmission modes. Emerging biomedical applicatibtisase methods will be discussed. Chemical visualisation with
enhanced spatial resolution in micro ATR imaging mode broadens the range of biomedical samplssofanossof
blood vessels or hair, prostate tissue, colon biopsies, single cells, etngbdeni» study with FTIR imaging, which
were previously ruled out by the inadequate spatial resolution. Increasing numbers of monoclonal antibodies (mA
are entering the biotherapeutics market, offering new and highly effective treatments for chrdifiec tarehtening
diseases including rheumatoid arthritis and cancer.-RTHR spectroscopic imaging was applied for the first time to
study proteins aggregation at the-lgquid interface of air bubble. Chemical images were used for the analysis for the
specific are as within the flow channel and revealed that protein accumulated in high concentrations around the injec
air bubble heating at heating at 45 C.

Thus, ATRFTIR imaging in smaikcale flow devices shows how biopharmaceuticals could bezahband
monitored under flow and under realistic bioprocessing conditions.

References:
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Asymmetric Lewis base catalysis in natural product synthesis

Malkov A.V.

Department of Chemistry, School of Science, Loughborough University,
Loughborough, Leicestershire, LE11 3TU, UK

Asymmetric crotylation and homopropargylation represent highly efficient and stereocontrolled strategi€s for C
bond formation [1]. Previouslywe reported the synthesis of erogorgidnewhich demonstrated potent activity
againstMycobacterium tuberculos{dTB) by inhibiting the formation of persister cells capable of withstanding
antibiotic treatment [2]. To expand this series of bioactive lead compounds, we have now employed the enantioselec
addition of crotyl and allenyltrichlorosilanes under Leviiase catalysis as key steps in the stereoselective synthesis of
other analogue®-4, all of which feature densely populated stereochemical arrays. Details of the total synthesis of sec
Pseudopterosi@ and Cubebenongéwill be presented.

OH
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i d |
P %

1 Erogorgiaene 2 seco-Pseudopterosine 3 Anthogorgiene P 4 Cubebenone
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On-Surface and Matrix-Isolation Strategies for Accessing
Elusive PhosphorugNitrogen Species

Mardyukov A., SchreinerP.R.

Institute of Organic Chemistry, Justus Liebig University Giessen, 35392 Giessen, Germany.
e-mail: artur.mardyukov@org.chemie.ugiessen.de

The isolation and characterization of exotic main group species continue to deepen our understanding of chem
bonding, with broad implications ranging from materials science to astrochemistry. In this talkserm the formation
of an elusiveo-benzoquinonePN complex, generated by UV irradiatioe- € 254 nm) of (ephenyldioxyl)
phosphinoazide. Upon subsequent irradiation with lighb-at 523 nm, the complex recombines to form (o
phenyldioxyl}a--phosphinonitile,demonstrating, for the first time, the reactivity of PN with an organic molecule
(Figure 1A)1 We also reportthees ur f ace synthesis of cyclotriphospha
of benzene, via voltage pusen duced dechl orination of P N-spadeimaging a
confirms its planaD n-symmetric struture, which is further corroborated by matrix isolation spectroscopy following
photolytic conversion of a [AAdditorby,iweshowpasedhe synttsesisrof hithErto N
unpreported neut r al-solgkt #otropé df nitgee, achiévéd via roomatenmperyatuce esse
halogenation of silver azide and subsequent cryogenic isolation. Spectroscopic analyseslandlligmputations
confirm its identity and reveal its surprising kinetic stability, even ateimperature of liquid nitrogen (Figure 1€).

(A) o]

O.
> —Ng 20T, 9 =\: 24, ~ Tpzy ZEom + PEN + CO
1 ’ N ;T o long-term -
o 2 o} 523 nm O
(B)
CI‘ \\CI STM manipulation N? /NS
5 on Cu(111) - Photolysis IS
I \'}l & Au(111) ’\Ill/ \’\Il in matrix isolation 'Tl, '}l
Clin ~. .~ Jm (| -6 Cl N3 ~. \ NS
i < 9ON ’ N
c’ cl N 2 N, s
(©) AgN3 AgN; ® o
X2 XN3 @N:N:N/N\N:N
®
X = C|2, BI"2, |2.

Figure 1. Reaction sequences employed in the studies.
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SynthesisofEnant i meri cal | y-ABEm mioc Aed dCIDieralv ald
and GlaserType Coupling Reactions

Mkrtchyan A.

Institute of Pharmacy of the Yerevan State University
SPC AArmbiotechnol ogyo NAS RA

A novel hybrid strategy was developed for the enantioselective synthesis-pfatemogenid-amino acids by
combining chiral squarp | anar Ni (I 1) Sc hi-toupling &Vamickymenapd Glagew e cross t h
coupling reactions. The methddgy enabled the preparation of structurally divets@mino acid derivatives with
excell ent enantiomeric purity (099% ee) and high ¢
i ncludi ng Cu ibasédec@tdlysis irinert dhivmménts,)was critical in overcoming challenges such as
competing homocoupling and poor selectivity. Mechanistic studies, including DFT calculations, highlighted the role
intermediate stability and reaction customization in driving product selectivitystamdochemical retention. The
synthesized compounds were characterized by NMRyXcrystallography, chiral HPLC, and CD spectroscopy. These
results establish a robust platform for synthesizing chiral, biologically dd#eino acids with potential afigations
in drug discovery and enzymatic inhibition.
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Harnessing Computational Chemistry to Predict Structure
and Reactivity in Transition Metal Systems

Polynski M.V.

National University oSingapore, 4 Engineering Drive 4,
Singapore 117585, Singapore;
e-mail: polynskimikhail@gmail.cone-mail:mvp@nus.edu.sg

Transition metals are present in a wide array of compounds and materials, with applications spanning heterogene
catalysis ofargescale industrial processes, fine organic synthesis of specialty chemicals, agrochemicals, and medicin
as well as materials for electronics and even biomedical applications such as cancer treatment by Pt comple
Computational research and diseoy of such transition metal systems is complicated, however, by complex reaction
networks, nanostructuring effects necessitating realistic models [1], sparse data for machine learning, and ot
challenges.

In this talk, we will discuss how we can streamalcomputational modeling of transition metal systems using density
functional theory methods and machine learning techniques. We address these challenges by integeffioguiata
ML model$ using quantum chemical features and structural descrif@jérswith robust algorithms (KRR, CatBoost,
or neural networbased) and serasiutomated potential energy surface explorations combining jeenpiirical and
DFT methods. This synergy elucidates molecular property trends and catalytic reactivity at a ceduynadtional
cost.

We proposed a novel ansatz for constructing catalytic reaction networks that systematically identifies cruci
el ementary steps [3]. Applied to CO hydrogena®oi on
merging fast emiempirical PES scans with DFT geometry optimizatibascounts for surface diffusion of
intermediates, revealing key hydrogenation, protonatidi¢; Bond formation, and i@ cleavage steps. It highlights
copper's preference for multicarbon products ovethane due toitsuniqueC coupl i ng propert.i
EvansPo | any i relationships tailored specifically for
hydrogenation into C and C 0 X y Rre RdaPRt,easd Awcatalysts M]tvia a d ¢
developed neural network model predicting activation barriers.
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Diaryliodonium Salts: Novel Trends
and Opportunities in Organic Synthesis

Postnikov P.S1?2 SoldatovaN.S2, YusubovM.S1?

!National Research Tomsk Polytechnic University, Lenin ave. 30, Tomsk 634050, Russian Federation
N.N. Vorozhtsov Institute of Organic Chemistry, Pr. Ak. Lavrentieva 9, Novosibirsk 630090, Resisisation
e-mail: postnikov@tpu.ru

Diaryliodonium salts can be considered as unique reagents for aryl group transfer, halogen bond catalysts or tec
for supramolecular chemistry [1]. The proposed report will be dedicated to recent trends in the utilization of iodoniu
salts in emergingraas of chemistry.

The first part of the report will be dedicated to the preparation of iodonium salts and their implementation i
supramolecular assemblies as donors of halogen bonds resulting in the preparation of stable porous materials [2].
second part of the reparill describe the implementation of diaryliodonium salts in the arylation of various nucleophilic
species, including low nucleophilic-heterocycles and isonitriles [3].

This work was financially supported by tRassian Science Foundation (project 2673-2003%P).

References
[1] 1. Singh F.V., Shetgaonkar S.E., Krishnan M., Wirth T. Chem. Soc. Rev., 2022, 58B%2Soni S., Rimi, Kumar V., Kikushima K., Dohi
T., Zhdankin V.Z., Kumar R. Arkivoc, 2022, vR,7-5 6 ; B®ke F., Csenki J. T., Nov 8§k Z. Chem.

[2] Soldatova, N. S.; Postnikov, P. S.; Ilvanov, D. M.; Semyonov, O. V.; Kukurina, O. S.; Guselnikova, O.; Yamauchi, YT.Wihtiankin, V.
V.; Yusubov, M. S.; et al. Chem. S&2022, 13, 19, 5656658;

Soldatova, N. S.; Radzhabov, A. D.; lvanov, D. M.; Burguera, S.; Frontera, A.; Abramov, P. A.; Postnikov, P. S.; Kukudhkihewm. Sci.,
2024, 15, 31, 124592472.

[3] Vlasenko, Y. A.; Kuczmera, T. J.; Antonkin, N. S.; Valiev, R. R.; Postnikov, P. S.; Nachtsheim, B.J. Adv. Syn. @28aB6304, 53%543;
Soldatova, N. S.; Semenov, A. V.; Geyl, K. K.; Baykov, S. V.; Shetnev, A. A.; Konstantinova, A. S.; Koidakby,Yusubov, M. S.; Postnikov,

P. S. Adv. Syn. Catal., 2021, 363, 14, 38576; Podrezova, E. V.; Okhina, A. A.; Rogachev, A. D.; Baykov, S. V.; Kirschning, A.; Yusubov,
M. S.; Soldatova, N. S.; Postnikov, P. S. gmol. Chem., 2023, 21, 9, 195057.

54



Invited lectures

Materials Research: Basic science or reality?

Rodr 2MA.e z

Institute of Ceramic and Glass.
Spanish Council for Scientific Research (}C8IC). SPAIN

This talk will attempt to demonstrate how basic science iaddstrial reality can be closely connected if the
development/research teams have the will to do so.

Through own results shown in both directions these connections in the two directions in research and developr
will be demonstrated.

On the one handow basic studies in the field of ceramic materials have led to practical applications that are bein
exploited industrially.

Basic studies on combustion synthesis (SHS) of nitrides, carbides and sulfides have been carried out, leadin
interesting result with different morphologies and material characteristics. These studies have led to the creation of
company and the implementation of a manufacturing line in another company.

Basic studies on Solution Combustion Synthesis can lead to materials witvé@dperformance in the field of
catalysis as shown in the results obtained.

On the other hand, the knowledge in such traditional industrial sectors as refractory materials can lead to advar
in the field of nanomaterials, which can also be appliedhiardandustrial sectors.

The field of refractory materials is considered a "traditional" area in the ceramics industry. Within this field, the us
of phosphate bonds has been used since the middle of the last century. This understanding of phospbatebehavi
allowed for further development of sdiéaling materials, both scientifically and technologically, and for their industrial
use.

Finally, the body of knowledge in the preparation and characterization of ceramic materials can lead to ne
applicatiors, such as the production of materials for security, such as additives for paper money. As mentioned, examj
will be seen related to the synthesis of materials by different routes, as well as the processing of ceramic materials ar
composite materials

What would be the summary of the presentation? We, the people in the field of basic science and/or technolo
must try to connect the worlds of research and industry, both to achieve improvements for the society we live in anc
advance different seatofostered by the knowledge and experience of others.
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New axially chiral bipyridines as chiral inductor in asymmetric catalysis

Rubtsov A.E.

Perm State University, Russia, Perm,
e-mail: rubtsov@psu.ru

Complexes of chiral bipyridireewith transition metals have a very rich chemistry including catalytic asymmetric
transformations[1] Additionally, related bypiridineN-oxides have made a considerable impact in enantioselective
nucleophilic catalysis[2]. Despite theseccesses, synthesis and application of axially chiral bipyridine derivatives has
not reached the level of maturity, which in part is due to the lack of good coupling methods for joining the pyridine uni
together in a stereoselective fashion.

0 1) LDA (1.3 equiv)
THF

= 2) Ojor

2.5 mA, C(+)IC(P)

Herein, we present an expedient mild procedure for coupling of two chiral pysidtoeide units, where the central
chirality of the terpene fragment efficiently controls formation of the chiral axiEfig] synthesised bipyriding-oxides
can be reduced to the pestive chiral bipyridines with a complete retention of the axial chirality. Several applications
of both bisN-oxides and bipyridines in asymmetric transformations will be presergdd[5

The work was supported by the Ministry of Science and Higtlecation of the Russian Federation (#0750
20250010)
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Integrating LED Irradiation into the NMR
Spectroscopy Laboratory: Firg Steps and Applications

Shahkhatuni A.A.

Scientific Technological Center of Organic and Pharmaceutical Chemistry NAS RA,
Azatutyan 26, Yerevan, 0014, Armenia

The use of LEEbased irradiation within NMR spectroscopy providesapsing tool for studying photochemical
processes in real time, under controlled and reproducible conditions.

We continue to explore the capabilities of a L-ERIR setup for investigating ligiihduced chemical reactions,
focusing on initial applicationsireaction monitoring and mechanistic studies. Moreover, the convenient setup prove:
to be suitable not only fan situ studies, buéx sity allowing to save valuable time and resources.

We present preliminary results obtained in our damonstrating the feasibility of this approach through model
reactions such as photoisomerization of various known and new photo switchable compounds and several other kn
and new lightdriven reactions. We also demonstrate the use of vaitiaiviperatue LED-NMR experiments to estimate
activation energies of selected photoreactions. This approach allows kinetic parameters to be extracted under contr
illumination, providing deeper insight into lightduced mechanisms and energy barriers.

We aim toapply and also contribute to the growing toolbox of NMR methods available for photochemistry researc
and encourage broader adoption of -EBIR spectroscopy tandem in chemical studies.

The study is supported by Higher Education and Science CommittemeriArin frames of 24WHD029 research
project.
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Study of cyanoarene photocatalysts transformations
under operational conditions

Shlapakov N.S, Kobelev A.D., Chadin A.A., Burykina J.V., Ananikov V.P.

Zelinsky Institute of OrganiChemistry, Russian Academy of Sciences,
Leninsky Prospect, 47, Moscow 119991, Russia.
e-mail: nish@ioc.ac.ryval@ioc.ac.ru

In recent years, there has been growing evidencehioabcatalysts (PCs) cannot be considered constant and often
transform into a ¢ccocktaile of catalytically active
studying photocatalyst transformations under operational conditicgsl{iF Among the available and rapid methods,
the TLGHRMS screening technique developed in our laboratory stands out as a promising tool -festitved
analysis of complex photocatalytic systems [1]. This method enables rapid assessment of thtalykbiomektail
composition, facilitating subsequentdlepth investigation of isolated and fully characterized components.

evolution of the PC transformation concept

--PCis constant--, --substrate can activate PC--------------< CPC
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Wood, Light and Electricity i Three Flavorsof Synthetic Chemistry

TillO.

Department of Chemistry, Johannes Gutenberg University Mainz
Duesbergweg ¥4, 55128 Mainz, Germany
e-mail: opatz@unimainz.de

At present, synthetic organic chemistry largely reliesfassil carbon sources. The seminar will highlight the
alternative use of woelased renewable chemical feedstocks and of phatbelectrochemical transformations in the
synthesis of organic molecules, including biologically active natural products sugforphinan, ergot or curare
alkaloids!

SO,Tol

N/SOchg,

Figure 1. Examples of compounds synthesized using-xylbote and electrochemistry
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Organocatalysts Labeled with Radical
and Luminophore fnNnReporter Grol

VatsadzeS.Z.

Zelinsky Institute of Organic Chemistry, Russian Academy of Sciences
47, Leninsky Prospect, Moscow 119991, Russia
e-mail; vatsadze@ioc.ac.ru

Operandomonitoring of catalytic reactions plays significant role in understanding the reaction mechanisms (se:
for example, our recent review on cocktgibe catalysis [1]). And this could be done in different wayis geneal,
this is performed using tHabelson reagents. Thiabelsinclude any group or atom whose changes during the reaction
could be detected by any of physical methods, e.g., spectroscopically. In our approktielsiierhich we also call
Reporter GroupRG) are attached not only to the reagents but also to the catalysts.

For example, we studied the Michael reaction (addition of diethylmalonate taitrettyrene) using spitabeled
bispidine organocatalysRG= TEMPO) [2] and compared the resultdhiose described in the original paper [3]:

~NO, . z_z z_. 2z
NO,
Z = COOEt
/ /

\ Cat

H-Cat NO,

H-Cat

N
\//QW | H
N N
H ‘Bn [3] f [2]
/N N\
H Bn

In this report, current results of the application of our approach to the Michael and Henry reactions will be present
including those where RG = luminophore.

This work is supported by Russi@nience Foundation, grant 23-00122.
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Mechanism-based Regulation
of Asymmetric TsujiT Trost Reactions

Zheng C.
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e-mail: zhengchao@sioc.ac.cn

Transitionmetalcatalyzed asymmetric Tsujirost reactions are among the most widely used name reactions in
organic synthesiSsHowever, it remains still challenging in peming chiralZ-olefins via this type of reactions. The
reason lies in the thermodynamic instability of the key intermediate in such reaatitirisallyl transitionmetals,
which are readily transformed into the counterparts isyineonfiguration prioto the capture of external nucleophites.
Recently, we realized th&retentive asymmetric allylic substitution reactions undesriPdcatalysis by capturing the
transientanti-" -allyl transitionmetals with highly reactive nucleophil2€ombined comutational and experimental
investigations into the reaction mechanism were carried out, including kinetic measuremeamti-tmasyn
isomerization, isolation and characterization of key intermediates, asymmetric inductionetmd@lch mechanistic
insights laid the foundation for rational designs of novel asymmetric allylic substitution reactions towards advance
chiral Z-olefins.
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Macrocyclic terpenoid derivatives: synthesis,
supramolecular selfassembly andn vitro activity

Akhmedov A.A., Gamirov R.R., Panina Yu.V.,
Makarova S.M., Shurpik D.N., Stoikov I.1.

Kazan Federal University, 18 Krdavskaya Street, 420008 Kazan, Russia,
e-mail: naive2294@gmail.com

In recent years, the development of drugs based on natural sources has been at the peak of research. In the
term, this may make it possible to find antimicrobial agents with a newanisch of action and improve the
effectiveness of treatment. One of the largest and structurally diverse groups of natural compounds are terpenoids,
have antibacterial, antimycotic, antitumour, antiviral action and promote transdermal absorptidord,iteeecreation
of therapeutic agents based on natural terpenoids with biological activity represents a promising direction in mod
organic and medicinal chemistry.
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Figure 1. The systems developed in this study

In this research, a number bifomimetic systems have been developed by directed functionalisation of natural
terpenoids (Fig. 1). These systems are capable of therapeutic drug encapsulation and controlled release [1]; it has
antifungal and antimicrobial activity against opporstiti fungi and bacteria [2]. Systems based on macrocyclic
derivatives of terpenoids have also been developed that are capable of bioimaging [3] or targeting delivery of antifun
drugs [4].

This work was financially supported by RSF, project Ne7200236 (https://rscf.ru/en/project/243-00236/)
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3,5diarylfuran -2-amines in a ppa medium as a direct method for producing
3,9,10Btriaryl -10,1M-dihydrobenzo[e]pyrrol[3,2-g]indol-2(1h)}ones derivatives

AksenovD.¢ . Aksenov¢.V., AksenovN.¢ ., Galushkou.S.

North Caucasus Federal University, 355017, Stavropol, Pushkin str., 1.
e-mail: daksenovncfu@gmail.com

In our laboratory, an original approach to the generation eéaJaminofurans in a polyphosphoric acid medium
was demonstratec@ompared to previously demonstrated methods for the synthesis of these heterocyclic systems,
method does not require theesence of acceptor substituents in position 4 of the furan, which significantly increase:
the possibilities for further transformations. At the same time, despite the high stability of aminofuran®iy, titeyP
decompose quite easily when attemptingigolate them, so the main emphasis is placedr@pot and cascade
transformations. One such approach involves modification of B¥e rRedium by adding reducing agents, which
facilitates the production of 2diaryl-substituted pyrrole derivatives, whiare important building blocks in the
synthesis of more complex structures with various biological activities, as well as in the synthesis of organ
fluorophores. Such compounds include derivatives of 3tdéryl-10,1(-dihydrobenzaof]pyrrolo[3,2-g]indol

2(1H)-ones, which can be obtained by includingpy@liroxy-3,5-diaryl-1,5-dihydro-2H-pyrrol-2-ones in the reaction
mixture.

This work was supported by -130063Rttps/sscf.aufproj&ctt 2580 6 @ 6 B b &
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High-strength films based on chitosan and collagen

Apryatina K.V. , Bobrynina E.A., Kachalova A.l., Zaitsev S.D., Smirnova L.A.

Lobachevsky State University of Nizhny Novgorod,
23, Gagarin Aenue, building 2, Nizhny Novgorod, Russia

The development of regenerative materials for biomedicine is experiencing rapid advancements, fueled by the n
for improved treatments for tissue damageme of the promising biopolymers in this areadcitosan and collagen.

The wide application of chitosan is due to a number of its unique properties: antioxidanfilitbdorming properties,
biodegradability. Collagen is the main structural protein of most types of connective tissues of the eoatyinth
advantages of which are structdoeming and framework properties.

The aim of the work is to obtain biocompatible film compositions based on chitosan and collagen and to study th
physicochemical properties. Collagen obtained from Atlantic ciod skith a molecular weight of 220 kDa and chitosan
with a molecular weight of 330 kDa were used in the work. The compositions were obtained by mixing solutions
homopolymers in their various mass ratios.

Block copolymers were synthesized by ultrasongpersion of mixtures of initial biopolymers at different
processing times 5 and 30 minutes. Films were formed by casting. To assess the suitability of materials for tissu
engineering, a study of the strength characteristics of films based on th@aondiag compositions was conducted in
the stretching mode. It was shown that a decrease in the collagen content in the mixture leads to an increase ir
magnitude of the breaking stress and reaches a maximum value of 120 MPa for a mixture of 2:liconfparsid
block copolymer of 1:1 composition, the maximum breaking stress was 110 MPa. Further increase in the protein con
in the block copolymer leads to a decrease in strength and an increase in elasticity. The samples with the best stre
propertes were modified with formaldehyde as a ctliisking agent and glycerol. It was shown that the strength of
such films when added separately almost does not change the value of the breaking stress and slightly increase
deformation. But when they aeglded together, the strength of the block copolymer reaches an amazing value of 17
MPa. Film compositions of all compositions were tested for gas permeability with respect to oxygen, nitrogen al
carbon dioxide. It was shown that an increase in the emtogntent in the film significantly increases its permeability
for all gases studied compared to the 1:1 composiBas. diffusion through the block copolymer sample exceeds the
values of the upper layers of human skin. The biocompatibility of the cdtmepeswas studied in experiments on
adhesion and proliferation of human fibroblasts on the surface of their films. Better adhesion and growth of fibrobla:
is observed on the surface of the block copolymer sample after 30 min of ultrasound exposuredctmtba sample
based on a mixture of the same composition. The introduction of crosslinking does not change the biocompatibility
the films.

Thesestudies shovthe potentiabf using films based on chitosaollagen mixtures and their block copolymars
biomedicine for the regeneration of damaged tissues, as a basis for nanofibers, membranes, and matrices for
delivery.

Thiswork was supported by tHeussian Science Foundatidatant No. 2313-00342.
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lonic liquids (ILs) are orgaic salts characterized by low melting points and a wide range of prominent
physicochemical and biochemical properties. Due to their high thermal stability, negligible vapor pressure, and Ic
flammability, certain ILs have been labeled as "green" soNmntesearchers. Another appealing feature of ILs is their
structural versatility, which enables the design and synthesis of compounds with specific properties. However, desj
being termed "green," not all ILs are safe for the environment or human lasaibme of these compounds exhibit
significant toxicity [1]. Therefore, understanding the toxicity of ILs is essential for their responsible application and fc
the development of reliable toxicity prediction models.

The biological activity of ILs is pdst due to their ability to dissolve in both water and lipid membranes, a trait
influenced by the structure of their alkyl side chains. Because ILs have diverse structures, reliable methods are nee
to assess their toxicity. Since experimental testirgften slow and expensive, computational approaches like QSAR
offer an efficient way to predict toxicity, especially when experimental data are limited. [2,3]

This study presents a comprehensive dataset on the cytotoxicity of 1,227 ionic liquids (ILsleddrom 151
research papers and comprising 3,837 data entries. For each entry, the following information is provided: substa
name; empirical formula; CAS number; SMILES; molecular weight; cytotoxicity value; details of the experimenta
setup (e.g. ingbation time, cell line and assay used); and a reference to the original publication. The dataset can be u
to derive structufieactivity relationships and establish the major structural elements that govern the cytotoxic effects «
ILs on eukaryotic cedl. The dataset is freely available to all researchers.

This study aims to construct a comprehensive database on IL cytotoxicity and identify molecular descripto
reflecting how specific structural features influence biological activity.

This work was symrted by the Ministry of Science and Higher Education of the Russian Federation (agreemen
no. 07515-2024531).
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Morphology i molecular structure relationship remains a fundamental challenge in materials science [1
Microstrudure critically determines material properties [2]. However, visual data remains significantly underutilized.

A stateof-the-art approach usingnachine learning (ML), particularly computer visid@chniques provides
powerfultoolsfor automated morphologgnalysis and holds promise for molecular structure prediction [3]. However,
developing these tools requires lasggrle, standardized, and labeled datasets [4]. Experimental databases unlock ne
perspectives in chemistry for discovering morpholdggtrudure trendsaccelerating the discovery of novel task
specific compounds. Furthermore, a balanced-higgdity dataset is essential for developing and testing Al models and
novel ML approaches.

Here, we present a micrograph database of crystal structujaatérnary phosphonium salts collected using
scanning electron and optical microscopy. A versatile range of microcrystal structures within this homologous series
phosphonium salts was discovered. These unique morphological paiterdistinctly relad tospecific molecular
structuras. The binary mixtures of phosphonium salts further supplements the current dataset enhancing its pract
value.This resource is valuabfer both chemists and data scientists.

This research was supported bythe RussiaSci ence Foundai73101¥7).( RSF gr ant
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Pyrazole derivatives have gregterest in agrochemical, medicinal chemistry, pharmaceutical and chemical
industries. Pyrazoles and their derivatives are generally of synthetic origin building blocks most of which ar
biologically active, and rendering this class of compounds wortdg@ber investigatiohs

This study concentrates on the iodination of pyrazole derivatives mediated by cadmium (ll) acetate. The substre
were pyrazole rings substituted bydxbpargyl, C, Nalkyl groups. Depending on the molar ratios of the applied reagents
reasonable synthesisethods of monaand triiodesubstituted products with the participation of the propargyl fragment
in DMSO were revealed.

The iodination of N-propargyl pyrazole with1/1/1 quantitative rati@f substrate/iodine/cadmiurfil) acetate
proceeded efficienteading tomonoiodoN-propargylpyrazole. However theiodination of the same substrate with a
molar ratio of substrate/iodine/cadmium (ll) acetate 1iturredriiodosubstitutegyrazolederivative
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N N N N
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Sources of eleadphilic iodine were both the intermediate acetyl hypoiodite (I®Aad polarizedy cadmium
(I) acetate molecular iodine. Principles of electrophilic iodination of #HepOsition of pyrazole rings were detected.
Methyl and propargyl substituents of thgrazole ring promoted to process of competitive iodination reactions due to
the increasing of pyrazole ring nucleophilicity. In the case of 4d|k§l substituted and unsubstituted pyrazoles, only
the G4 position of the ring was the target of the iodiima reaction initiated by cadmium (Il) acetate. However,
iodination of propargyl substituted pyrazole ripgoduced versatile produetsonc, triiodosubstituted pyrazole
derivatives.

Iz/Cd(OAC)z

Z
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Most organicmolecules are flexible and exist in multiple conformations, which influence their chemical and
physical properties, making conformational search essential for accurate modeling in docking, reaction mechanis
and property estimation. Current conformasibsearch methoéssuch as grid search, Monte Carlo, enhanced MD, and
knowledgebased approach@&@shave limitations, either being computationally impractical for large molecules or failing
to guarantee all lovenergy conformations are found. So, approachesafgmenting conformational ensembles
generated by the methods above with somedaergy conformers missing are required.

Recently it was shown that Bayesian optimizatemmpptimization techniquéhatefficiently balance exploration
(diversity) and exjpitation (energy minimization), could be successfully used for conformational sarhplmgics
informed approaches can enhance machine leab@ngd method by incorporating knovemws, improving accuracy
where traditional datdriven methods fall short. Recent studies have bagegrating physical insights into Bayesian
optimization for conformational search, demonstrating improved performance and highlighting its potential fc
advancing molecular modeling. Taking this into account, we dewvisd8layesian optimization algorithm rfo
conformational ensemble augmentation, i.e. locating missing conformations in an existing ensemble, which emplc
Bayesian optimization with physkisformed torsiorpotentiatbased kernel function and novel acquisition function that
prioritizes potentiaknergy surface exploration for increased conformer diversity.

The proposed approach was evaluated by augmenting CREST conformational ensembles (built with the tight
ensemble completeness leveid) on a test set of 60 molecules. As a result, for more than a third of test molecules, w
found missing conformations within 2 kcal/mol from the lowest one found by CREST. Furthermore, for four tes
molecules containing an amide fragment we have fohad @RESTentirely missed conformers with alternative E
configuration of amide despite their lower GFXPB energies compared to the best conformer located by CREST. For
these molecules our augmentation approach has locé&téch8w lowenergyconformations with energies 0i50.8
kcal/mol below the best conformer from CREST.

While our method does not guarantee that all the conformations were found, it combines information about torsi
potentials and all the already located conformers to $eekiissed ones, significantly reducing the odds of missing an
important conformation.

The devised method is compatible with any level of theory, providing the user with flexibility to balance betwee
speed and accuracy. Our results demonstrate that omatfonal ensemble augmentation using intelligent algorithms,
such as Bayesian optimization, can be helpful in ensuring ensemble completeness and enhancing the reliability of res
particularly when comprehensive conformational sampling is critical.
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For many years, ionic liquids (ILs) have captured the interest of scientists because of their remarkable thermal
electrochemical stability, excellent solvation ability, and electrical conductivity. ILs generally consist of an
asymmetical organic cation paired with an anion, which may be organic or inorganic. Of the different kinds of ILs
taskspecific ILs stand out due to their customizable properties, achieved by modifying theac@tiorrombinations.
Taskspecific ILs are utilizd in various fields, including synthesis, chiral chromatography, the development of
switchablepolarity solvents, and energglated applicationsRedoxactive ionic liquids (RAILS), a subset of task
specific ILs capable of reversible oxidation and redunctare particularly noteworthyhe synthesis of RAILS involves
incorporating electrochemically active fragments, such as ferrocene, vipldyeinoquinong anthraquinone,
phenothiazineand catechol, into their structure. RAILs have found applicationaiious scientific and engineering
domains, including redox shuttles for lithition batteries, electrochromic devices, and supercapacitor electrolytes.
However, the catechol group remains the least studied 4axtiwe component in ionic liquids. To datmly a few
examples of low molecular weight and polymeric RAILs containing catechol have been reported.

In this research, we describe the first series of reghtive taskspecific ILs incorporating catechatontaining

hydrazone$l1].
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The obtained compounds were characterized by sorglal XRD, H, *C{*H} NMR, FTIR spectroscopy,
elemental analysis, and ESI HRMS. The thermal, electrochemical and complexation properties of the synthesizec
and organic salts and their bromide preous were studied. Copper(ll) selective binding (legk4.135.07, 1:1
stoichiometry) was shown by WWis spectroscopy. The melting point (@03 AC) and hi gdse=t he
195300 AC) of the target | L a n differentiad acariniog calaimetrys andv e r
thermogravimetry. Voltammetric investigation of the synthesized compounds has shown interfering influence of B
anion, while replacement of Bmion with TFSlanion allowed good voltammetric signals. The addition aflaotron
accepting amide fragment affected the catechol oxidation, while the structure of the cationic moiety did not affect t
electrochemical behavior of the synthesized compounds.

This work was financially supported by Russian Science Foundation (Grant 24@.3-10079
https://rscf.ru/en/project/243-10079j).
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Diarylethenes (DAE) are widely known for their diverse photochemical transformations, which are of great intere
for the development of new methods of organic synthesis, materials and technologies for various purposes [1,2]. A
condition for the use of DAE in biological and medical research is their good solubility in water. A common method fc
the preparation watesoluble DAE is the introduction charged functional groups or hydrophilic moieties into the
structure of the molecal[3].

This work presents the versatile class of diarylethenes, namely potassidmrgi®aleate? (DAMs), which
exhibit excellent solubility in water. DAMR that prepared from accessible substratesndergo either irreversible
reactions (oxidativeyclization or photorearrangement) or reversible photocyclization (switching) depending on the
aromatic substituents [4]. The versatility and availability of the obtained class pave the way for wider application
diarylethenes in photopharmacology andédtnology requiring aqueous media for photochemical reactions.
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Scheme 1Synthesis of the DAM salts and their photochemical reactions in water.

This work was supported by the Ministry of Science and Higher Educatibe &ussian Federation within the
framework of the Baikal Worldlass Scientific and Educational Center (FZA®40001).
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The moleculesexhibitingaggregationinduced emission (AlEprovide amultitude of benefitais ideakcomponents
for the constructig of luminescenmicro- andnanostructurebecause ofheir exceptionafluorescenceesponsend
variable emission colofsDue to their unique properties, AIE molecules can be designedasehtypeof functional
materialwith a wide range odpplications in fields such &ological imagingchemical sensorsrganic light-emitting
devices and pharmaceuticalSupramolecularinteractionsare analternative strategyo promote aggregatioand
assembl-induced emissionthrough norcovalent interactions, such as ri@ binding, coordination, hogfuest

interactionspE p stadking, or hydrogen bonding
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In this work, we present the design and synthesitetofcationicbichromophoric molecules consisting of two
donoii "1 acceptorunits covalently linked by a flexible diamidaker. A detailed investigation of theisolvent
dependent spectroscomad photophysical properties reveals thatdbeoii i acceptomunits in an aqueous solution
can underg@anexcitedstateassociationleading tahe formation ofaggregate@hromophoredt has been shown that
aggregationis a result ofintramolecular” E * st ac ki n gcaused thye thdalding iofothee sbichromophore
molecules. This phenomenon is reflected in the appeararfice slightexcimer emissiomround 600 nm, along with
monomer emission around 490 nihm increase th degree of aggregation and, consequentlyinteasity ofexcimer
emission a supramolecular strategy was employAdhosi guest complex was successfully constructed from
cucurbit[7]uril (CB[7]) andbichromophoric moleculesindcharacterized by a wide range aftteiques. This hogjuest
complex exhibits an AIE nature, resultingdrstrongexcimer emissioin dilute solutiondue tostabilizationof the
folded geometry of bichromophoric molecul&$e influence ofCB[7] concentation, solvents and ionic strengtre
also discussed.

This work was financial supported by the Russian Science Foundation (proj2gt?2209).
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Over the past five decades, rapid population growth and increasing global energy demand have led to the qt
decrease of fossil fuel resources. This urgency highlights the need for susta@rablegble energy alternatives. On
the other hand, the global increase in biomass waste presents both an environmental challenge and an opportunit
developing circular energy solutions.

Among biomasdo-energy conversion methods, such as gasificatemeéntation, and pyrolyssliquification
under mild conditions has emerged as an efficient approach due to its lower energy requirements, higher selectivity,
potential to produce liquid fuels and highlue chemicals. However, the resulting-bibtypically contains up to 30%
oxygen by weight, making it chemically unstable. Therefore, oxygen removal in the early spaigesrily through
hydrodeoxygenation (HD®) s crucial for improving fuel quality.

Traditionally, HDO processes based on platinum groetal (PGM) catalysts, which, while effective, have several
limitations: they are costly, scarce, sensitive to poisoning, and may suffer from deactivation under harsh conditions.
an alternative, transition metal carbides (TMCs) and transition metadnoixkbides (TMMCs) have emerged as
promising replacements due to their superior hardness, chemical and wear resistance, thermal stability, and tuning
metal doping.

Traditional synthesis of TMCs and TMMCs typically requires long reaction times andtédmngberatures.
Comparably, microwavassisted (MW) synthesis is considered a greener, more efficient method, allowing rapic
synthesis (minutes instead of hours), causing a drastic reduction in energy consumption and improved control c
nanoparticle charaeristics such as surface area, defectiveness, and particle size distfijution

In our laboratory, over the past five years, we have published more than a dozen Q1 research articles focusing
MW synthesis of TMCs, borides, phosphides, and relatedriaiatdn the last three years alone, we have investigated
over 50 TMCs and doped carbides as catalysts for model reactions, including hydrodesulfurization, hydrogenati
oxidative desulfurization, and hydrodeoxygend@pnOur results show that seveMW-synthesized carbides exhibit
similar catalytic activity and selectivity comparable to PGMs, while being capable of enhanced durability and stabilit
Also, some catalysts even surpass PGMs in performance under MW irradiation conditions.

Additionally, wediscovered that microwave irradiation can be used as a tool to control surface purity, morphology
and particle dispersion, opening new directions in catalyst structural engineering. We also developed a new clas
active catalyst supports by doping tsdion metal#t].

This work underlines the potential of microwasynthesized, transition metdbped carbides as a neyéneration
solution for bieoil upgrading and biomass valorization, offering a viable path toward economically and environmentally
susainable fuel production.

The research was supported by the Higher Educatio
22r1-007).
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Additive technologies are widelysad in science and engineering. The combination of digital design and 3D printing
enables the production of reactors and volumetric catalysts with specified topology. It is a powerful tool for improvir
efficiency and reducing resource and labor costshemical processes [1]. Among additive technologies, the fused
deposition modeling method holds a special place due to the availability of 3D printers and the wide range of applica
thermoplastics.

This study explores the application potential of extmu€Dd printing in organic synthesis and catalysis. It allows
enhancing the efficiency, safety, and convenience of synthesis of products based on acetylene hydrocarbons. Rea
for generating acetylene from calcium carbide have been developed, enalifitrgdlsction into synthetic processes.
Their advantage consist in prevention of agdrolysis byproducts from entering the target reaction. These reactors
allow the production of acetyleriased adducts in high yields without requiring specialized swnp for handling
high-pressure gases.

Additionally, the feasibility of fabricating catalytic structures via extrusion 3D printing followed by catalytic species
immobilization was investigated. The resulting catalysts demonstrated high efficiency in 43ie@alkyne
cycloaddition and other reactions of alkyne functionalization.

This work was supported by the-7B10%65)i an Science Fo
References

[1] E.G. Gordeeyv, V.P. Ananikov, Russ. Chem. Rev. 2020, 89,-1567.
[2] K.S. Erokhin, V.P. Ananikov, Org. Proc. Res. Dev. 2023, 27, 11483.

74



Oral Reports

Photoactive terarylenes: reversible and irreversible photoreactions

Faizdrakhmanova A.A.*2, Kharitonov V.B.2, NelyubinaYu.V.3,
Ushakovl.A.%, Vidyakina A.A.4 Danilkina N.A.4,
Loginov D.A.3, Lvov A.G. 1?2

LA. E. Favorsky Irkutsk Institute of Chemistry, Siberian Branch of the Russian Academy of Sciences,
1 Favorsky Street, Irkutsk, Russia.
2|rkutsk National Research Technidahiversity, 83, Lermontov Street, Irkutsk, Russia
®A. N. Nesmeyanov Institute of Organoelement Compounds, Russian Academy of Sciences,
28 Vavilova Street, Moscow, Russia.
*Institute of Chemistry, Saint Petersburg State University, Saint Petersbusia Rus

Terarylenesarea separatggroup of photoactivediarylethenesontainingan aromaticcycle asa centralfragment.
[1] Previously our groupsstudiedthe effectof thestructureandreactionconditionson the photoactivityandreactivity
of derivativesof isoquinoline[2] and annulated sydnond8]. In the currentwork, we studiedthe photochemical
propertiesof terarylenesbasedon various cyclic structures:coumarin, naphthalenefii n n oguimolysene and
guinoline.Thereportwill discusgeversibleandirreversiblereactionsof newterarylenes.

This work was supported by the Ministry of Science and Higher Education of the Russian Federation within t
framework of the Baikal Worldlass Scientific and Educational Center (FZA®40001).
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The morbidity of fungal infections is increasing at an alarming rate, affecting millions of people around the worlc
Although they are rarely lif¢threatening, skin diseases caused by fungal infections significantly affexgan’'s quality
of life. The development of new drugs carries great risks and involves serious material and time costs. Therefore, di
developed in the middle of the last century continue to be used in clinical practice. Among the classes of antifun
drugs, polyene derivatives are particularly notaBlesignificant disadvantage of polyene fungal agents is their low
aqueous solubility. And as a consequence, the inability to achieve sufficient concentration of it in blood when tak
orally and relativeoxicity when administered parenterallherefore, it looks optimal to implement different medicinal
chemistry approaches such as liposomal delivery, transdermal delivery, encapsulatomptave activity of polyene
antifungal drugs.

Pillar[n]arenes represent a versatile platform for the creation of nanosystems for targeted delivery, due to the
synthetic availability and the possibility of constructing polytopic host molecules for molecular recognition of the targe
compoundWe propose to develap pillararenebased combination system to enhance the bioavailability of polyene
antifungals and enable their cellular delivery to target cells. The target pillar[S]arenes should be capable of both n
covalent binding of the drug and interaction with te#l membrane of the target celnly one fragment does not
significantly change the effective size of the macrocycle cavity and does not interfere with molecular recognition.
the same time, replacement of the remaining functional groups with plysitiveeged fragments allows to obtain water
soluble compounds

Thus, a watesoluble pillar[5]arene containing one sesquiterpene fragment was synthesized. USiig-2IMR
NOESY spectroscopy, the spatial structure of the resulting macrocycle wasshsthbhnd it was shown that the
farnesyl fragment is located outside the caNttyas shown by turbidimetry, thatllar[5]areneobtainednteracts with
model DPPC and DPPC/POPG (9:1) membrahising UV spectrophotometric titration, the stoichiometfythe
pillar[5]arene:nystatimolecular seHassociatevas confirmed to be 1:2. The formation of thelecular seHassociate
was further confirmed by 2D DOSY and 2Bi *H NOESY spectroscopy, and the stoichiometry of therofcular
self-associatevas cofirmed by molecular dynamics. The salsociation opillar[5]areneandpillar[5]arenénystatin
system in water and at a pH of 5.5 was studied by, As8r Doppler microelectrophoresisd TEM.It was found that
pillar[5]arene/nystatin system has morieetive antifungal activity against clinical isolates 6andidasp. and
Saccharomyces cerevisiegi. The obtained results allow the use of pillar[5]arene/nystatin moleculasselfiate
as a combined antifungal agent.

This work wadinancially supported by RSF, project No-2300236 bttps://rscf.ru/en/project/243-00236)
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Luminescent molecular thermometers are valuable tools feimvaisive and accuratemperature monitoring in
industry, ecology, and medicine. These sensors, characterized by their compact size and high resolution, typically ex|
temperaturelependent changes in emission parameters such as intensity, spectral profile, or lifetinge vamnoots
techniques, the ratiometric approach, which relies on monitoring the ratio of emission intensities at two or more bar
(LIR) with distinct temperature sensitivities, is recognized as the most reliable ariierstly method. To realize
dualband emission, we propose halochromi¢ {2 fluorophores based on quinoxalinones (Scheme 1), whose emission
is sensitive to the acidity of the environment.

QYQEZY@ @cfg CEIV“
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H

Scheme 1The structures of compounds under study

Conditions were optimized to allow for the simultaneous observation the emission of neutral and protonated fort
of these compounds of comparable intensities in both solutions andtsdédTemperature changes induced: 1) distinct
luminescent responsdom each form and 2) shifts in their equilibrium. To stabilize the protonated species, the
fluorophores were incorporated into polymer matrices, which facilitates their application for temperature monitorin
Preservation of the temperatidependent emsson within the polymeric matrix suggests the potential of these
composites for practical applications.

This work was supported by the Russian Science Foundation grant-R8-00%30.
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Amino acidbased compounds are attractive due to the structural features and potential applications. In our ongo
study, we synthesize and investigate amino acid halogenobismuthates as promising photovegitiEtesao replace
organicinorganic hybrid perovskites [1]. Along with the salts with only halogenobismuthate anion, we were able t
obtain salts simultaneously including another anion. Here we report the synthesis and characterization of new salt
L-ornithine, L-lysine andL-histidine containing both hexaiodobismuthate {Bil) and halide LEClI
OrnHy)2(Bile) ( CHO) [L-HysH.)2(Bile) ( 1:Q lartd (L-HisH2)2(Bils) ( | 0L Zhey crystallize in triclinicP1,
monoclinicP2; andC2 space groups, respectively. All of them were formed with doubly protonated amino acid cation:s
and are stabilized by hydrogen bond network. Vibrational spectra were investigated by IR and Raman spectrosce
The electronic structures were constructed uBiRg calculations based on the experimental crystal data. The bandgap
values were estimated from the Wis diffuse reflectance spectra of powdered samples.

These findings highlight the structural diversity and tunability of amino acid mixed salts, palyicul
halogenobismuthate salts, offering ddendly materials

The work was supported by the Science Committee of RA, in the frame of the research pi@j€c1D015.
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Information about crystal structure is highly iarfant for nany research areas in chemisife singlecrystal X
ray diffraction allows defining the structure with high accuracy. However, in many cases, it is impossible to obtain
suitablesingle crystal. Therefore, determining the structure from poweray diffraction (PXRD) data is an extremely
prominentissue

In our work we demonstrated a high potential of PXRD for determination of different crystal structures of organi
andcoordination compound$ig. 1) [1,2] In many casesaeh stage of strigre determination (indexing, solving and
refining) from PXRD data involves certaurdles.

In the last years we focused on characterization of active pharmaceutical sub@haoesapplied Kurchatov
source of synchrotron radiation for data collection. The almost complete absence of texture in synchrotron experim
with 2D detector increases the probability to find the right structure solution. Moreover, the capability oateraper
variation makes it possible to study phase transifionperandd4]. Applying synchrotron irradiation, we successfully
solved and refined the structure of several drug components, for example, ticagrelor (form Ill) contained tw
symmetrically indpendent flexible molecules. This is one of the most complex structures defined from PXRD data.

Figure 1. Crystal structures of Ho(pi}left) and Keu(btec)kD (right) from PXRD data
This work was supported by the73R0WW275i an Science Fo
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Gold and coppecompound$ave been the subject of extensive research in recent detsdtstheir distinctive
chemical and catalytic properti€$Either weltdefined complexes or metal particles with a well/poatéfined
structure, each demonstrating unique catalytic behavior uses in this area of catalytic research

Dynamic transformations

HRMS Pee Ne
B —— DAL
SEM
EM

wms
HRMS S|

metal
source

.
‘R N,
e -t
rAL

Y

NHC-M complexes
when M = Au, Cu

Figure 1. Schematic representation of dynamic transformationsiiNtC systems
(when M = Au, Cu).

The chemical angbhysical properties of gold and copper complexes were investigated in this réséarob.
dynamic transformations occurring in the AuIGIHC systems under relevant conditions were elucidated using
electrospray ionization high resolution mass spectrometry-KIEBIS). Furthermore, the mutual transformations of
metal complexes into micraand nanoscale particles (metal species) were examined BHEBIS and electron
microscopy (SEM, DFSTEM). To compare the action of the metal complexes several more characteristic catalyti
reactions (such as®&oupling, hydroamination of alkynes, Ullmatype coupling.etd were examined.

This work was financially supported by RSF, projeci3®0171.
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Zinc oxide (ZnO) thin films are materials of significant interest for various technological fields, including
optoelectronics, sensors, and protective coatings, owing to their wide bandgap, high transparency, and aotalgle refr
index [1]. To optimize their performance in these applications, a comprehensive understanding of how synthe
parameters dictate the materials final characteristics is paramount. This study systematically investigates the proc
property relationisips that govern the characteristics of ZnO thin films grown by pulsed laser deposition (PLD) [2].

We varied key PLD parametérsncluding substrate temperature, oxygen partial pressure, and laser dluence
elucidate their impact on the structural, morpigidal, and optical properties of the deposited films. The results
demonstrate that subtle changes in deposition conditions profoundly influence crystallographic orientation, grain si
and surface roughness. Crucially, these conditions also goverintkeofitical constants, namely the refractive index
and extinction coefficient. Specifically, we establish that the optimization of certain PLD parameters can yield film
with tailored optical properties, leading to significantly reduced reflectance. Rd&iaateristic is highly beneficial for
the fabrication of antireflection coatings [3].

This work was supported by the Higher Education
25DP-2J018.
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Raman spectroscopy has become adagntific tool for studying ancient paintings due to its ability to provide
detailed molecular and chemical information in a -destructive manner. Raman spectroscopy enables the
identification of inorganic and organic pigments directly on paintingsowttdamaging them. For example, pigments
such as lead white (PbGRA P b (2)Q Einnabar (HgS), azurite (Q€0s)(OH),) and carbon black can be
distinguished by their characteristic Raman bands. This helps in establishing the authenticity of worksudfyang,
the materials and techniques of artists, and documenting the historical use of pigments [1].

Raman spectroscopy enables the detection of organic components such as natural resins, oils and synthetic bi
used to bind pigments or varnish paigs. This facilitates restoration, as it enables an understanding of the chemica
nature and ageing characteristics of these materials, the study of their origin and the selection of appropriate restorz
methods.

The aim of this study is to analyze pignts from several paintings by Saryan housed at the Martiros Saryan House
Museum in Yerevan, the capital of Armenia. To our knowledge, only a few of these works have previously bee
examined using scientific methods [2,3]. Due to the lack of scientifipeunt at the museum and the impossibility of
transporting the works, the museumbébs curators and
corners of the paintings. These areas were chosen to minimize damage to the works, asatheg payjment without
compromising the overall integrity of the works. It is important to note that samples were taken only from the surfa
layers of the paintings, although there is a possibility that they may include small amounts of material from tt
underlying ground layers.

Overall, this study expands our understanding of
contribute to the conservation and restoration of his works, providing valuable information for art historiaessyesto
and curators. Further study and analysis of other Saryan paintings will expand our knowledge of his artistic style ¢
choice of pigments.

This work was supported by the Scie€lb®B. Commi tt ee
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Coupling of an spcarbon atom with a nucleophile constitutes a pivotal transformation in the modern synthetic
organic chemistry, widely applicative both on routine laboratory and industrial scales. Much attention nowadays
brought to vinylonium compmds of various nature, an emerging type of powerful and handful vinylative reagents, ye
methods for their synthesis are still challenging andgemeral. Meanwhile, transition to essentially unexplored in that
sense vinyl substitution reactions at Miehacceptors could render a catalytic, facile and flexible entry to this type of
reactive cationic species.

Our developed protocoS¢heme Ylfor nucleophilic vinyl substitution reactions using DMAP as a nucleophilic
catalyst allows coupling of readily alable chlorinated Michael acceptors and 8-, O- and Snucleophiles of diverse
steric and electronic structure in high yields. A total of 55 substitution reactions were carried out, including preparati
of relevant pharmaceutical precursors; for saugpes of nucleophiles couplings unknown in the-gatalytic version
were successfully performed. A series of vinylpyridinium salts from corresponding vinylchlorides were alsc
synthesized, which proved to be highly reactive, bestable, and eadyp-prepare and use substrates for vinyl
substitution reactions and cascade processes. Quantum chemical calculation methods quantified rate increase of th
substitution step of catalytic reaction by approximateRtib@es compared to a naratalyzed reactioand established
an impact of intermolecular noncovalent interactions on the reaction course.

Vinylonium species This work strategy - "addition-elimination” logic
[substitution]
[transition metal]
[radical] EWG_ ..-
S L7 [aryne chemistry] ~~_.-~ \|L ——— (DMAP) NuH | base
9\ R [55 examples]
I base = Et3N or K,CO3+Et,NBr [moderately basic conditions]
convinient source in situ or with isolation [broad FG tolerance]

of C(sp,)-functionality

Catalytic variant Selected examples
EWG._ - N i
- PhCF ) .PMP
| —(omaP)| NuH | [ base | —— \L COMe N \r N SN \NJ(O
<7l e ; \ Ts \\/
25mol% 1eq. 1-3eq. 31 examples] s . o}
[avg. yield = 83%] ' 75% 85% 89% 66% 71% 73%

Stoichiometric variant

Ny
- N
EW PhCF3,rt orA Ewe CHC|3 rt.orA Ewe. . [24 examples] N = |
| =\ NuH || Et;N | or | NuM | [avg. yield = 73%] AN
’ I
1 eq.

N* CI - Nu
[9 examples] Teq. 2eq. 1eq.
[avg. yield = 87%]

Selected examples OHC [H 1 Cloy
OH o (0] o
NC ! “cr Hs s+
) 82%
| )j\ convinient generation of IR-fluorescent probes [JACS 2025]
o Ph” N, NPhth s N/\ CN

CHO CO,Me
OMe K/o NaCN (1 eq.) oxidation-state
85% 84% 50% 98% 67% ™ MeOH, 0 °C transfer

inefficient reactions in catalytic mode 65%

Cascade processes

Schemel. Developednethodologyfor organocatalytic nucleophilic vinyl substitutiosactions

This work was supported by the Russian Science Foundation (project Ne12381).
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Plant biomass is an almost limitless source of organic material that can be utilized as an alternative to fossil fuel
produce biofuels and base chemicals. Disubstituted fo@and platfon chemicals, which are formed during the
dehydration and aromatization of carbohydrates, are widely used as monomers for the production of various polym
materials with diverse propertié3in addition to their renewable nature, another interestioggsty of many of these
materials is their ability to biodegrade under the influence of certain microorgatilduissis what distinguishes these
polymers from their oibased counterparts and is a significant advantage in the context of the growiagwbplastic
waste accumulation around the world each year.

One of the more recent and interesting approaches to producingctureining polymers is through click
polycondensation, which forms polytriazole chdiwhile this method currently has sormitations (such as low
solubility of the materials and relatively low molecular weight), the potential for biodegradation of the resulting product
is an incentive for continued research in this area.

Biomass O. / \_ OH O /N Ny

conversi\‘"‘/

+/ Novel renewable materials N'N

+/ Thermal stability up to 290 °C Wh]—‘m]:
(o} n

«  Carbon yield up to 53%
W Biodegradability Poly(imino-triazole)
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The Cr Al C MAX phase, a distinguished member of t
both metallic anaeramic properties. These include high thermal conductivity, superior machinability, and remarkabl
resistance to corrosion and highe mper at ur e o x i dat ishows HornagnetidMheiintraducton of e
Mn dopant imparts magnetic behaviof, [@8pening up new possibilities for its use in spintronics and magnetic storage
applications. Moreover, this modification expands its potential applications in energy storage, catalysis, and electron

Despite these advances, key challenges remaingcuydarty for the optimization of synthesis conditions and
achieving homogeneous Mn doping without the formation of secondary phases. To find the optimal thermal regimes
carrying out the synthesis, a higheed temperature scanner was utilized, whidwallperforming experiments with
high heating rates. Notably, in all cases, the sequence of interactions was uncovered through a comprehensive an:
of the intermediates, quenched from characteristic temperatures.

The results obtained demonstrate thattdan be successfully incorporated
Cr atoms. Magnetic characterization of the (Cr Mn
with the material exhibiting an iplane antiferromagnetic ordas the energetically favorable state. Specifically, for x
= 0.2, after heating 0ACIINh®AC Cat .a Mheati)ndl Capbas
properties. I n contrast, for x agndicpdopertieshe ( Cr . Mn

Hence, doping of Cr Al C MAX phase by Mn effectiyv
between antiferromagnetic and ferromagnetic states. This research provides valuable insights into both the reac
macrokinetics ad the structuralunctional properties of the resulting materials, paving the way for the rapid
optimization of synthesis conditions.

This work was supported by the Committee of High Education and Science Ministry of Education, Science, Cultu
and Spots of the RA (grant number 23L&X5001)

References
[1] L. Xiao, S.Li, G. Song W. Sloof. Journal of the Europea@eramic Societyl 2011 14971502
[2] K. Sobolev,M. GorshenkovP. Manfrinetti, D. Peddis A. Pazniak V. Rodionova. Ceramidsiternational7 (2021) 2106921076

85



Oral Reports

Aldehydes as Reducing Agents: RutheniurCatalyzed
Reductive Alkylation Reactions

Kliuev F.S.*? ChusovD. %2

1 A.N. Nesmeyanov Institute of Organoelement Compounds of the Russian Academy of Sciences,
Moscow 119991, Russian Federation
2 National Research University Higher School of Economics, Moscow 101000, Russian Federation
e-mail: kliuev.fedor@gmail.com

Aldehydes are among the most versatile and widely used compounds in organic syftrzitsonally employed
as electrophiles, their potential as reductants has remained underexploretis work, we present a ruthenium
catalyzed ongot reductive alkylation of ketones and other nucleophiles using aldehydbeth alkylating agents and
internal reductants. The protocol proceeds under neat conditions, without the need for external hydrogen source
stoichiometric reducing agentise( NaBH,, Ho/Pd or COY:

A reactivity of aldehydes B usage of reductants for aldehydes as alkylating agents
[0]
serves as reductant OH
e ©

Nu - Nu™+ [H] N

serves as electrophile ‘Q\Nu [H] = H, NaBH, CO, etc - Nu
- M2, 4, ’ .
Nue
—> ~ flammability
serves as electrophile Nu toxici ty
& reductant S
selectivity issues
This work

The reaction exhibits broad substrate scope, encompassing aromatic and aliphatic aldehydes and ketones,
tolerating functionalities sensitive to classical reducing conditions (alkenes, esters, halides, benzyloxy groups). T
methodology was applied tbe synthesis of pharmaceutically relevant targets, including Nabumetone and a modifiet
pregnenolone acetate derivative. Additionally, other abd Nnucleophiles i(e. nitriles, amines, amides and
sulfonamides) were tested with this methodology. Finalggmanistic studies were performed to elucidate the reaction

pathway.
(0]
o X o
PN

[Ru] 4%, Cs,CO3, 160 °C, 20 h

20 examples

This work not only demonstrates the dual role of aldehydes as electrophiles and reductants but also highlight
more sustainable strategy f@ductive transformations in organic synthesis.

This work was supported by t he-130008%.i an Science Fo!
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Photodynamic therapy (PDT) is an effective minimally invasive method for treating localized cancer tumors ¢
bacterial, viral and fungal infections. The method is based on the use of a photosensitive drug, a photosensitizer (|
previously introduced intthe treated tissue area. When activated by visible light, it is capable of genszatitige
oxygen species (ROS), primarily singt€, oxygen, which destroy cancer cells and pathogenic microorganisms. The
advantage of PDT over traditional treatmenttimds (antibiotics and chemotherapy) is the absence of bacterial
resistance to photosensitizers and the accumulation of PS in tumor cells. In clinical practice, porphyrin compounds
used as PSdimegin, photoditazine, chlorin €6, etc. However, receallyng with them, economically available dyes
of phenothiazine and xanthene natuneethylene blue (MB) and rose bengal (RB), which have their own bactericidal
and biological activity and have a fairly high quantum yieldfg e n e r aq#0.66)nhavébeen studied as PS. The
di sadvantage of the dyes, |like porphyrin PS,®M#& th
solution, which leads to a decrease in their activity in generating ROS. Previously, we showed that amphypindis pol
(AP) in agueous solutions form complexes with porphyrins, which leads to the deaggregation of PS and an increas
their photocatalytic and photodynamic activity £l.

In this work, the effect of APp{uronics, polyvinylpyrrolidone (PVP) and polywleneglycol (PEG)) on the
photosensitizing activity of rose bengal and methylene blue under model conditions (tryptophan photooxidatic
reaction) during photoexposure of tumor cells and pathogen cultures was studied.

It was shown that the photodynamitigity of RB and MB increases in the presence of AP, which is reflected in
the growth of the effective tryptophan photooxidation rate constanMoreover,pluronics F108 and F127 have the
greatest effect on the photosensitizing activity of RB, and 8WPPEG have the greatest effect on the activity Bf M
In vitro studies have shown that during photoexposure of lung carcinoma cells in the presence of RB, the numbel
surviving cells is 18%, and in the presence of the RIB8 complex less than 8% n addition, the photodynamic effect
on S. aureus and P. Aeruginosa cells in the presence of Bii@dRIcomplex is 1.8 and 1.5 times more effective,
respectively, compared to the use of the original dye (a decrease in the number of colonies of thesavasiltures
observed).

Thus, the work for the first time revealed the patterns of the effect of amphiphilic polymers on the photosensitizir
activity of RB and MB in the process of photogeneration of singlet oxygen under model conditions and established tt
efficiency ofphotodynami@ction when using dypolymer system vitro experiments (on cancer and bacterial cells).

Acknowledgements. This work was supported by a grant of the Russian Science FoundatieA306034.
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General Regioe and Diastereoselective Allylic
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Branched allylic esters and carboxylates are fundamental motifs prevalent in natural products and drug molecu
The direct allylic @H oxygenation of internal alkenes represents one of the most straightforward approaches, bypassi
the requiremit for an allylic leaving group as in the classical Tishjost reaction. However, current methods suffer
from | imited scopeboften accompanied by selectivity
photocatalytic platform as a genesalution to these problems, enabling the coupling of diverse internal alkenes with
carboxylic acids, alcohols, and otl@mucleophiles, typically in a highly regiand diastereoselective manner.
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KeteneN,S-acetals in the creation of new azolo[1;&]pyrimidines
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Azolo[1,5a]pyrimidines are synthiet heterocycles widely used in medicine ahé production ofuminescent
materials. Since the first synthesis of such compounds in 1909, the chemistry of aajiwffirbidines hasstill not
been exhaustethile their popularity and prevalence increasing over the years. Most of their synthesis methods in tf
|l iterature are represented by all/l possi ble conden
dielectrophiles. However, syntheses involviigsacetals have been studigdiet scarcewhich is usually due to the
low prevalence of such substratébus, to obtain new derivatives of azolofaJpyrimidines, we synthesized acetals
2 and5, and also studied their interaction wittafinoazoleq.
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It was found that the reaction of substrdt@emd2 upon heating in dimethylformamide in the presence of potassium
carbonate leads to the formation of exclusivelgsibstitutedamino) azolo[1,5a]pyrimidin-5-ones 3, which were
subsequently modified in several ways at position 5 to yield produbristurn, the reaction of azo derivativesvith
3-aminoazoled under similar conditions also leads to the production of the corresponding azalprignidin-5-
ones6. Subsequent reduction of the azo group and heterocyclizatamedto obtain other, extremely poorly studied
tricyclic heterocycle$ azolo[5,Xb]purines?.
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RedoxNeutral Dearomative Recyclization of IsoxazolindN-Oxides:
A Novel Route to Spirocycliclsoxazolines

Malykhin R.S1, Nguyen D.H?2, Sukhorukov A.Yu.!2

! Laboratory of organic and metalrganic nitrogeroxygen systems (LOMONOS), N. D. Zelinsky Institute of Organic
Chemistry, Russian Academy of Sciences, Leninsky prospect, 47, Moscow, Russian Federation, 119991
2D. Mendeleev University of Chemical Techmylof Russia, 125047, Miusskaya sg., 9, Moscow, Russian Federation
e-mail: romanmalykhin@ioc.ac.ru

Tyrosinederived alkaloids isolated from the marine sposgierea clavatan 2009 [1] demonstrated potent
anticancer activity in vitro[2]; therefore, sttucally similar molecules, containing spiroisoxazoline moiety represent
promising candidates for further pharmaceutical optimization.

The vast majority of syntheses of these compounds involve oxidative dearomatization using external oxidan
which can ngatively affect substrates containing oxidatgamsitive functional groups.
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In this work, we propose an alternative mild, rmadative approach for the synthesis of the spiroisoxazoline ring
system, utilizing the chemistry of elusive oxoiminium easA[3], generated in situ from readily available and shelf
stable precursors, isoxazolinedXidesl.

This work was supported by the Russian Science Foundation (gradt@2301 )
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Hydroxylaminosolvates: a new class of compounds
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Leninskii prosp., 31, Moscow, 119991, Russia
e-mail: navasardyan@igic.ras.ru

A definition for a new class of compounds has been proposed: hydroxgtaiviates are cocrystat®ntaining
hydroxylamine as a neutral molecule (regardless of the position of the hydrogen atom within the neutral hydroxylami
molecule, i.e, regardless of whether hydroxylamine is in the zwitterionic form"®@Hor in the form of NHOH) and
another organic or inorganic coformer (neutral molecule or salt). By analogy with peroxosolvates and hydrazinosolvat
hydroxylamirosolvates a solid compoundsontaining hydroxylamine (or hydrogen peroxide, or hydrazine) of
crystallizationcomponentn the saménannerasa crystalohydrates contain water of solvatifin2].

Some of the most recent examples of duairoxylaminosolvates are structuteandll [3]. Both of them ocrystals
of hydroxylammonium chloride with hydroxylamine in 1:1 (MHCENH3O, structuré) and 2:1 (2(NHOHCI)NH;O,
structurdl ) ratios are prepared and structurally characterized. The structures of both cocrystals are determined by XF
the structures crystallize in the monoclinic crystal system, both iR2fie space group. It is established that the®IH
ammonia oxide zwitteion forms an exceptionally large number of contacts (1Jaimd 12 inl ). The main differences
between the structures ofand Il are manifested in the supramolecular organization of their crystal packings:
hydroxylamine acts as a hydrogen donor forr foydrogen bonds and a hydrogen acceptor for other four hydrogen
bonds inl and as a hydrogen donor for six hydrogen bonds and a hydrogen acceptor for three hydrogenlbonds in
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Figure 1. Hydrogen bonds and short contacts formed by theONi/droxylamine molecule in the structure
of | (left) andll (right). Displacement ellipsoids are shown at 50% probability level.
Hydrogen bonds are drawn by dashed lines.

This study was funded by tReissian Science Foundation (project No-73400292, https:/rscf.ru/project/243-
00292/).
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Self-assembly of pillar[5]arene derivatives with number of herbicides
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Clean water is an irreplaceable and essential natural resource, playing a vital role in the medical, food and ene
industries. Water pollution is mainly caused by insufficient treatmemntdafstrial and agricultural effluents, which
can make the water in rivers and lakes unsuitable for living organisms. Contaminants of greatest concern inclt
heavy metals, herbicides, dyes, and pharmaceuticals, which can accumulate in the food chaiaraaly adfect
everyone involved. Today, supramolecular encapsulation with macrocyclic compounds (cyclodextrin, calixaren
cucurbituril, etc.) has become one of the approaches to remove toxic substances from the environment, which
made it possible toignificantly reducing undesirable side effects on living systems. Pillar[5]arenes are among the
most popular paracyclophanes among macrocyclic host molecules since their discovery in 2008. The interest in 1
macrocyclic class of compounds is due to salvéactors: pillararenes have a symmetrical structure and a rigid
framework, and the relative ease of platform functionalization with various substituents and the possibility of one
step synthesis make them attractive objects for the construction of rewmnladecules with practically useful
properties. In addition, a number of pillar[5]arene derivatives have low toxicity and good solubility in water, anc
the possibility of regioselective functionalization allows controlled binding to guest molecule$esédifnature.

In the course of this study, watsoluble betaine devatives of pillar[5]arene caaining amino acid residues
(GlyGly, L-Phe andL-Trp) were synthesized for the first tim€he structure of the synthesized compounds has
been fully charaerized by a series of physical methotisf®%+ NMR and | R spectroscopy,
This work proposes the use of wasaluble, lowtoxicity pillar[5]arene derivatives containing amino acid residues
to bind a number of herbicides (glyphosate, paraquat, pyridate, glufosinate;(aredhylphosphinico)propionic
acid). The charge influencin the pillar[5]arene substituents and their ssd6embly on the toxicity of the
synthesized macrocycles towards ti#49andLEK cell lines was demonstrated. The selectivity of pillar[5]arene
betaine derivatives towards pyridate, glyphosate, and pardpsmtbeen demonstrated. An approach using
pillar[5]arene betaine derivatives to protect nucleic acids (DNA) from glyphosate damage by competitive bindin
to the macrocycle has been proposed and implemented for the first time.

This work was financially fworted by the Russian Science Foundation (Grant No.732R1087,
https://rscf.ru/project/2373-01087/).
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Poly(propyleneimine) dendrimers with a thiacalixarene core:
first -generation synthesis andntitumor drug binding

Padnya P.L!, Shiabiev I.LE2, Pysin D.Al, Nazarova A.A.%,
Stanavaya A.l.2 Abashkin V.M., 2 RanishenkaB.V.,? Shcharbin D.G.,? Stoikov 1.I.,*

!Kazan Federal University, 18 Kremlevskaya Street, Kazan 420008, Russia,
?Institute of Biophysics and Cdlhgineering of NASB, 27
Akademicheskaya Street, 220072 Minsk, Belarus

Radiation therapy and chemotherapy are currently successful strategies for treating oncology, but the inevita
damage to healthy tissues leads to serious side effects, which amaitheause of high mortality of patients. A
promising direction for solving this problem is the creation of directed transport systems for antitumor drugs.

One of the mostpromising platforms for creating such systems are fatyinoamid¢ (PAMAM) and
poly(propyleneiming(PPI) dendrimers. These two classes of cationic dendrimers have a number of common propertie
such as high symmetry and regularity of structure, efficiency of binding of &inghlowmolecularweight substrates,
and the possibility of factionalization of terminal groups with different fragments. Previously, our research group
proposed the hypothesis of replacing the core and o
compounds close in sif&i 3]. The introductiorof a macrocyclic core endows dendrimers witlumber of advantages
over their classicanalogs: an increase in the size of the psaaddy for binding lowmolecularweight substrates, a
decrease in the number of generations required to achieve dfficieleic acid binding, and, as a consequence, a
decrease in toxicity (due to a smaller number of terminal groups).

In this work, we developed methods for the synthesis of newgirstration PPl dendrimers with a thiacalixarene
core incone partial core, andl1,3-alternateconformations The binding efficiency of low molecular weight antitumor
drugs (5fluorouracil, doxorubicin, fludarabine) was studied and the biological activity of the obtained derdiuger
systems was evaluated.

This work was finagially supported by RSF, project No.-28-10005 bttps://rscf.ru/en/project/243-10005) and
BRFBR, project No. B23RNFBY 1
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Potential antifungal and antibacterial agents: synthesis
and in vitro activity of mono-, sesqui and diterpenoid derivatives
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Fungal infections pose a serios threat to human health. Moréanga) infections have become significantly more
frequent and severe, leading to high rates of morbidity and mowalitynainly affect immunocompromised patients.
Many antifungal drugs face the problemtaifget resistance or toxicity of the compounds to mammeé#s Besides,
they have limitations in relation to clinicafficacy connected with low water solubilibaused by théydrophobic
nature of these compound@ne of the solutions to the problasito use skin penetration enhancers whictelerating
penetration of the drugs gversibly reducing diffusion resistance to the lipid bilaferpenoidsaaind theirderivatives
havestrong potential to enhance skin penetrattbay are noxtoxic and safe adjuvants with relatively low astbrt-
term irritation. Recently, interest in the possible applicationnatural alternatives to synthetic drugs intended to
prevention of the growth and destruction of bacteria and fungi hastmeekedly increased.erpene alcoholare natural
antifungal and antibiofilm agents and maydsemising drugs for the inhibition of tf@andidabiofilms. For example
the sesquiterpene alwol farnesol was used by tHiengus Candida albicanss a signaling molecule that allowed
perceiving the sense of quorum, and thus suppressing filameritatigphae and biofilm formatio.he availability
and diversity of natural terpene compounds exinigpia widerange of biological activity attracts the attention of
researchers more and more everyryea

In this work, various terpene alcohols were taken as the basis of antifungal drugs and functionalized using
Michael reaction with A3-aminopropyl)imidazole, 4icolylamine, and-(dimethylamino)ethanethiol hydrochloride
Michael reaction is aeactionof addition of nucleophiles tb h e -unidgtubateaarbonyl systems. Moreovat,is a
universalmethod for constructing newi@® or C'S bond and constitutes amportant step in the synthesis of
biologically active naturacompounds We synthesized Michaeacceptors by an introducing h e -undatubated
fragment into the structure of moneesqui, and diterpenolby a creation the ester of terpinol and acrylic acid. Special
conditions for Michael addition of-(3-aminopropyl)imidazole, $icolylamine, ad 2-(dimethylamino)ethanethiol
hydrochlorideto variousterpenyl acrylatesere developed.fe structure and composition of thietained compounds
were confirmed by a number of physicakthods such a¥H and *C NMR spectroscopy, IR spectroscofihe
memlrane activity of the obtained compounds was determined by turbidimetry and the relationship with the
lipophilicity coefficient logP was establishett. has beendiscoveredthat the obtained compounds are able to
successfully reduce the growth rate anovsincreased activity against opportunistic lines of fungi and bagieriy.

For a number of the obtained meroterpenoids, the absence of direct mutagenic action was demonstrated using the /
test ).

The study was carried out with financalu pport fr om t he Russi an-7300286.nc e
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Theranosticss an advancea@pproach to the oncological diseaseatmenby utilizing medications capable of fulfilling
dual role$ both therapeutic and diagnostic within the human body. This research focuses on synthesizing and investiga
the photophysical and biological characteristics of theranostifugates,combining aphotosensitizer (PS) with a
fluorophore (FL)units. The selective excitation of individual components within these conjugates enables seamles
transitioning between diagnostic and therapeutic modalities.

* EHS photodynamic
therapy
GSH-cleavage

fluorescent imaging

Fig.1. Glutationcleavable theranostic workingipciple

In our earlier works, we showed that in such conjugates, the Forster energy transfer is realized with high efficiency, wt
worsens the fluorescence of the fluorophore[dihiElongation of the spacer between the conjugates leads to a siiglatsde
in the efficiency of PET, but does not block it complefely Therefore, the most promising approach is to connect the
conjugate components through a linker containing a disulfide [Bpnthe disulfide fragment inside the cells is cleaved by
the enzyme glutathione, which is excessively expressed by tumor cells. After the cleavage of the spacer, energy transf
impossible and each chromophore can be photoexcited independently (Figure 1).
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Fig.2. Structures of synthesized compounds
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We synthesized and evaluated the optical properties of cleavable conjligatels?2 (Fig.2) based onl,8
naphthalimideand BODIPYfluorophores, as well ashlorin andbacteriochlorirtype photosensitizers.

Thisworkvas supported by30B3S¥ project -~ 24
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two different amino acids
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Halogenobismuthates have been proposed as an alternative to halogentephasda perovskites to overcome
their shortcomings (insufficient stability and toxic metal content) [1]. We have initiated a systematic search ar
investigation of halogenobismuthate salts of amino acids [2].

Recently, we discovered a new class of compsuncorporating different amino acids [3]. In particular, a salt of
iodide containingL-argininium (+) cation and zwitterionic sarcosine;ArgH)(Sar)l [4], was formed. It seemed
interesting to study the possibility of obtaining similar selith a halgenobismuthate anion. In the present work we
report the preparation of the first such sakAfgH-)(SarH)(Bklg).2H,O, containing.-argininium (2+) and sarcosinium
cations.

The crystal and molecular structure was determined by single crysal diffraction. The obtained sample was
characterized by infrared and Raman spectra. Its electronic structure was calculated based on the crystal arrange
by the DFT method, and the bandgap was experimentally measured using powder diffuse reflectance spectroscop

This work opens up a wide field for searching for new crystals of halogenobismuthate salts containing differe
amino acids as new materials for solar energy conversion and other fields.

The work was supported by the Science Committee of RA, in the frame of the research 2téj€c1B015.
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Linear dichroism, the anisotropic absorption of linearly polarized light resulting in orientkgmmdent coloration,
is animportant optical phenomenon. This property enables dichroism to be used in a variety of applications, fro
nanoscale optical devices and higfficiency polarizers to stimuliesponsive materials, with new applications in
analytical instrumentation andoonedical imaging.

Although linear dichroic materials have been widely investigated, this optical phenomenon for organic substanc
has been focused only on closgtell molecular systems. Meanwhile, nitronyl niidexradicals show significant
promise foroptical applications due to their high stability and crystallization properties. The combination of their
magnetic and redox properties with strong absorption in the visible region presents unprecedented opportunities
coupling external stimuli to optal, electrical and magnetic reactions, potentially opening new horizons in science anc

technology. )
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Figure 1. Linear dichroism in nitronyl nitroxide radicals: properties and origin.

We present the first comprehensive analysis of the natuigeaf dichroism in nitronyl nitroxide radical crystals.
Six radicals were synthesized, characterized (Figure 1 as an example of one of them), and investigated using
complementary techniques of singleystal X-ray diffraction (XRD) and polarized abgion spectroscopy. We expect
that this study will open new avenues for the design of materials for various technological applications requirir
responsiveness to multiple stimuli.

This work was supported by the Russian Science Foundation (projectT®1D026) https://rscf.ru/en/project/24
73-10026/.
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Hypophosphites of alkaline metals as promising reducing agents
in the reductive addition processes
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Reductive addition reactions are widely applied for the constructiondf@a@d GC bonds in organic molecules.
Traditionally, molecular hydrogen and complex hydrides are commonly used in these transformations as reductal
However, the drawbacks of thelsgical reducing agents include timand energyconsuming production processes,
insufficient selectivity and release of harmful wastes. This work shows that the udagsophosphes of alkaline
metals as reductants allows preparation of wide rangalofble compounds including pharmaceutical substances. In
particular, sodium hypophosphite is a Aoric and commercially available compound that serves as an effective
reductant in the target transformations turning into safe phosphates as wastegh@osiype study has demonstrated
that almost all combinations of carbonyl compounds and amines can be transformed into the products of reduc
amination with the preparative yields. Control experiments and research of reaction kinetics allowed uss& propc
plausible mechanism. This research illustrated that the mechanistic scheme can depend on the type of starting mate
The influence of cation of alkaline metal on the reductive ability of hypophosphites has also been studNdabimiC
formation. Fomamides turned out to be effective synthetic equivalents of amines in the reductive amination wit
NaHP(Q; as reductant. This was especially beneficial for the synthesis of substances witlyridive when DMF
replaced gaseous toxic and volatile;MEl. Finally, tandem reductive addition of Gitids to carbonyl compounds has
been successfully carried out furnishing nitriles in one step.

, R\N/R3
R . R2 \ R2
3 R4 MeOOC”~ “CN
RN RAO + (MHPO, - N
! R = H, CHO

R4
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Accurate prediction of fluid properties is critical for industrial applications, from nuclear reactor safety to batten
performance. The development of fluids with industefined properties can be both tiand resourceonsuming.

With the increasing ailability of computational resources, modeling is becoming more and more accessible. Moleculs
dynamics (MD) modeling is an extremely strong tool that allows one to model materials at the atomic level and obt:
various properties with the wellevelopedmethods of statistical physics. Applying machiearned interatomic
potentials, one can expect an accurate prediction of phgkmmical properties.In this work we use the molecular
dynamics method for accurate prediction of physicochemical propertigssefal fluids relevant to industry. In our
modeling, moment tensor potentials (MTP) [1, 2] are employed to describe interatomic interactions. MTP paramet:
are fitted to reproduce energies, forces, and stresses obtained by the density functional theory.

The properties of FLiNaK, FLiBe and other similar molten salts are needed to accelerate the molten salt reac
development. As it is shown in [3,4] MTP can be used for calculation of properties of such systems. Inspired by tl
success, we investigateet FLiBe molten salt with addition of lanthanide trifluorides (4,aPek, NdFs). For FLiBe
molten salts the effect of lanthanide trifluorides addition on the density, viscosity, diffusion coefficients and therm:
conductivity is studiedAdditionally, we study the structure of melt and coordination of fluorine by lanthanides, we
observe different coordination complexes at different temperatures. Performance of MTP and MACE in the task
predicting the properties of molten salt are comgdigere are two liquid systems in the calcium production process:
CaCu liquid metal cathode and Ca®Cl molten salt electrolyte. In our work we employ the MTP MD to predict the
properties of these systems, the data on the properties of these fluidslpviib optimize the production technology.

For the mentioned systems, we calculated the density, structural properties, the heat capacity, and transport coeffici
viscosity, diffusion coefficients and ionic electric conductivity (for electrolyteesyktFurthermore, for the €au melt,

we prepared the transferable MTP that is applicable in a wide range of compositions and temperatures. The obta
properties are in good agreement with the experimental data.

Next, we calculate the physiahemical poperties of the molecular solvents used in lithium batteries electrolytes.
MTP MD was conducted for a number of electrolyte solvents: dimethyl carbonate, ethylene carbonate, propyle
carbonate, and others. The results of the density and viscosity dattukgree quite well with the experimental values
[5], as well as with the calculations with more resowtemanding neural network interaction potentials [6].

Thus, in this study we show that MTP is a promising approach for blind prediction of phgsigoahproperties
of metal melts, ionic and molecular liquids. Also, we show that it is possible to create a transferable MTP for aton
liquids.
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Cocktailtype catalytic systems are dynamic ensembles of active forms that arise as a result of transformations
the initial complex in theeaction mediunfl, 2]. Such systems are complex in nature, since the active center is not a
fixed molecule, but a balanced mixture of interconvertible spécie®lecular complexes, nanoparticles and their
adsorbed fragments. This phenomenon has beemimegpdally confirmed in €N and G C crosscoupling reactions,
where it has been established that high activity is due not to a single structure, but to the dynamic rearrangement o
catalytic poolTraditional approaches to studying such systespectoscopy (NMR, XPS), in situ mass spectrometry,
and highresolution electron microscopyallow only fragmentary recording of individual states. At the same time, the
temporal and spatial scales of the processes occurring in cocktail systems lead tdyegtamiex multifactorial
dependencies that are difficult to interpret directly. Here, machine learning methods are a key tool, enabling 1
identification of hidden correlations in large experimental data sets. These approaches not only deepen oatdlindame
understanding of dynamic catalysis, but also form a new paradigm in the development of sustainable and selec
catalysts for the synthesis of organic compounds and green chemistry processes.

Cocktail approach
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The formation of biofilms is a widespread problem, particularly in heai€[1]. Biofilms are clusters ahicrobial
cells surrounded by a protective polymer matrix that makes bacteria more resistant to antibiotics and disinfectants. -
complicates the treatment of infections and contributes to the development of chseaiedi Therefore, identifying
new substances and materials that can prevefilnbiformation is important.

lonic liquids (ILs) are promising compounds for solving this problem. Due to their properties, ILs can penetrat
various biological structuresddemonstrate enhancetfectiveness against bacterial biofilms. In this stugy/present
potential antibiofilm agents on the basidlaf functionalzed with menthothatwas chosen anactive pharmaceutical
ingredient(API) because of its proveafficiencyagainst biofilmg2] and low cost.

The effect of the alkydide chain in the cation on the biological activity of menttmitainingAPI-ILs was studied.
Increasing the length of thadkyl linker increasedhe antimicrobia activity. In particular, the antimicrobial activity of
the API-ILs with longer alkylsidechainsagainstE. faecalisandC. albicansvascomparable or even superiorthat of
commercial antibiotics. These results open up new prospects for creatingiveffeantimicrobial coatings and
disinfectanton the basis of ILs

This research was supported by the Russian Science Foundation (RSF 463N 0002).
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The phenomena of aromaticéyd antiaromaticity are associated with changes in the stability ofdygtem due
to cyclic delocalization of electroréd compared to acyclic conjugated systems. In this study, we investigate three
distinct types of aromaticiyH¢ c k e | B ai 6 dithin thencdnteM ®f electradeficient severmembered
carbocycl es. Notabl vy, classical H ¢ c-dpectrometar whiteasignificantt y
portion of our work focused on el uciéeng-anton deriyatitestbrougghs, c k
both experimental and computational approaches [1]. Given the challenges in quantifying antiaromatic destabilizat
energies for complex molecules, we employed alternative céitstiaictural and magnetic to assess the dexg of
antiaromaticity.

We recognize three fundamental states of chemical matter: ground, transition, and excited states. The aromati
(or antiaromaticity) of excited states is described by Baird's theory, which posits that stabilization, degemdoaog, an
alignment occur in cyclic conjugated systems containing 4n electrons. Our research demonstrates that cycloheptatri
anions in their triplet state exhibit aromatic characteristics, with substitution exerting minimal influence on thei
physicochendal properties [1].

Moreover, our investigation into ar oma t-membetedanionci t i
el ectrocyclic reactions i s ener ge tnemberedapionimoouneerpdrtal2].o r
We also identified M°bius aromaticity in cyclohept
substitution reactions involving cycloheptatrienide zwitterions that we have develdpBdIi3these reactions, the
driving forces include bt t he r emov al of He¢e ckel antiaromaticity
M bius aromaticity in the intermediates.
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Nowadays, TiQ of the anatase polymorphic modification is one of the most common photocatalysts for wate
purification from organic pollutants and is used in the development of photoinducetiaeihg coatings. This is
caused by ability of Ti@to form reactive oxyge species (ROS) under light irradiation as a result of homolytic
cleavage of the TO bond during the photoinduced singllectron transition T + & PTi®*. However, powdered TiO
has a low quantum yield17-20% of this process due to the lingti of its working wavelength range only UV region
of spectra and strong light scattering by large particles; €& demonstrate the photocatalytic activity under the
sunlight if significant increase its specific surface area using it in a nanostruébumredcand doping with metal
nanoparticles (NPs), in particular, Au, Ag, Cu. The latest have plasmonic absorption in the visible reggotratnd
are capable of transferring excitation energy to.Tibe using of NPs with high surface energy dictatesrtecessity
to stabilize them. Effective stabilizers are polymers of various natahét®san (CTS) and (meth)acrylic (co)polymers,
which also open up the possibility of controlling the NPs size. It is important that these polymers are transparent ¢
should not reduce the efficiency of TAi®Ps due to light scattering.

The aim of the research is studying the photocatalytic activity of f@ocomposites modified with Au (Ag, Cu)
NPs in polymer matrices of various natures in the processes of decoorpositirganic pollutants in contaminated
water and purification of natural water from pathogenic bacteria under light irradiation in a wide range of wavelengtt
Copolymers of hydroxyethyl methacrylate with monomers of the (meth)acrylic series and CTis&ekes polymeric
stabilators of NPs. In the first case, optically transparent orgamiganic copolymers containing TANPs were
synthesized by the polymerizatipolycondensation method. For obtaining compositions of NRs stabilized with
CTS, theg were preliminarily formed by the sgel method from Ti(OPx, in aPfOH and then added to CTS solutions.

Au (Ag, Cu) NPs were synthesized in polymeric stabilizer matrices by Whe&micalreduction of precursors. The
nanocomposites structure was stublby XRD and SEM methods. Ti®IPs have a photoactive anatase polymorphic
modification, the size of Au (Ag, Cu) NPs depends on the polymer stabilizer nature and is on al€xat@2s and

28 nm, correspondingly. T®NPs modification by metals NPs leatb a decrease in the its band gap from 3.35 eV to
~ 1.8- 2.1 eV. At the same time, the additional impurity absorption bands appear in the nanocomposites wit
characteristic values 4t88 eV and 1.65 eV for TigAg, 1.9 eV and 1.49 eV for T#Au and1.85 eV for TiQ/Cu

which is in correlation with the absorption of visible light with wavelengths of ~ 650 nm, ~ 800 nm and ~ 670 nm
TiO2/Au (Ag, Cu) NPs nanosystems stabilized by both CTS and (meth)acrylic (co)polymers are able to decompose a
dyes, phaol and nitrophenol in water. A reduction in the pollutants concentration in water by 9336 under UV

light and by 40° 90% under visible light irradiation within 2 hours was determitésing TiO/Ag nanodispersions
stabilized byCTS lead tsuppressin of Pseudomonas aeruginogawater by 50%under U\tirradiation and by 95%
underdaylightwithin 30 min. TiQ/Ag NPs nanocomposites in (meth)acrylic (co)polymer matrices cause death of 97
% and 100% oEscherichia colandStaphylococcus aureuespectiely, within 5 min. All this is obviously due to the
ROS formation on Ti@NPs under lighirradiation which was proven using a chemical sensor sensitive to singlet
oxygen.

Thus, the obtained nanocompositions of JdJ D (Ag, Cu) stabilized by CTS or (nteacrylic (co)polymers are
promising for use in elements of water purification systems fronrdges, as well as for water disinfection in crisis
extreme situations and in remote, htwdeach areas where there are no water treatment stations.

Theworkvms carried out with the financial sup{i0®69r of
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Ruthenium catalysis as an effective tool for selective CB) functionalization
of furan thiophene and pyrrole

Shepelenko K.E*?, Gnatiuk I.G.*?, Chernyshev V.M12
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The selective functionalization of the C(3) positions in4iembered heterocycles such as thiophene, furan, and
pyrrole is indeed a significant challenge in organic synthesis due to their inble@nonic properties, which typically
favor reactivity at the more electroith C(2) and C(5) positions[1]. However, ruthenigatalyzed CH activation has
emerged as a powerful strategy to achieve selective functionalization at the less reactwel C(3) positions [1].

This study presents innovative ruthenigatalyzed strategies for the regioselectivieHCfunctionalization of
thiophene, furan, and pyrrole derivatives at the C(3) position. The developed methods enable arylation, alkylatic
alkenylation, and acylation, significantly expanding the toolbox for modifying these heterocycles, which are crucial i
pharmaceuticals, materials science, and agrochemicals(FAg]1).
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Fig 1. Developed catalytic systes
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Introduction: Mathematical modeling is widely used in the study of arterial hypertension and meclanisms
regulation of the cardiovascular system. The problem of finding optimal methods for describing the parameters of 1
cardiovascular system remains relevant today [1].

The aim of this work was to develop a new mechanical and physiological methoddelirgdhe regulation of
blood pressure (BP) when testing the depressor function of the arterial baroreflex (BR).

Methods: A new approach is proposed, in which a change in BP (or any other physiological parameter) is associa
with the movement of a bloakith a spring attached to it along a horizontal surface. In the proposed system, the bloc
is the adjustable parameter, the spring attached to it is the regulating system, and the block's movement is caused t
action of an external force on it.

Resuls: Based on the proposed model, the behavior of the BP was described for the first time using tl
pharmacological method (Oxford method) for determining the depressor function of the BR, where the BP wi
associated with a block, the regulatory role ofBifiewas assigned to a spring with a variable coefficient of elasticity;
the influence of unaccounted mechanisms of BP regulation was reflected in the friction force of the block on a horizor
surface with a controlled coefficient of friction. The functief) was adopted as an external force that takes the block
out of equilibrium, simulating the effect of an exciting stimulus similar to the action of Phenylephrine, which causes
sharp increase in BP.h& model is implemented by a programHAgthon 3.115. and can operate in two modes:
describing the behavior of the BP during normal depressor functioning of the BR Mrbdend in its absence (mode
M-2). In this case, the main condition is met [2]: in M€l mode, the model reduces the peak deviation of BP by 25
30% and increases the time to achieve it compared tdthenode. The adequacy of the proposed model was tested
by comparing the results ogibperation in two moded¢1 andM-2) with previously obtained data on the hypertensive
response to the Phenylephrine (15 eg/ kg, i v) when a
the Oxford method. The animals were with intaB &d with BR against the background of two hypotensive drugs
the ganglioplegic Ganglerone (3 mg/kg, iv), which improves the function of BR [3], and tke @dn e clilockere b
Propranolol (2 mg/kg, iv), which inhibits the function of BR upon its siaglainistration [4]A statistically significant
coincidence was obtained between the behavior of the model M-theode with deviations in BP in animals with
intact BR and against the background of Ganglerone and the modeNRkZimeode with deviatiogs in BP in animals
against the background of Propranolol.

Conclusions: A new mechanical and physiological approach to modeling the behavior of a physiological parame
has been proposed and applied, allowing the general principle of its functioningetitebted without detailing the
process itself. This method has been demonstrated in describing the behavior of BP during the pharmacological me
of determining the depressor function of BR.
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One of the emergent trend organic chemistry is the design of organic porous materials based on noncovalen
interactions. The main problem in this area is the low predictability of supramolecular assembly of organic compoun
In addition, it is necessary to take into accouetstability of the porous materials in the operational conditions including
drying and storage.

The mitigation of these issues can be achieved through the application of-singpgeted noncovalerithole
interactions. Due to this reasons, iodonium saltsable to be a useful tecton combining predictable assembly and
structural properties due to formation of two linear changgported halogen bonds.[1]

This report is aimed to deliver the ongoing results in the supramolecular assembly of iodoniuchegetiming on
structure of cationic and anionic part4p
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The unnatural halogem o nt a i-aminm gcidsUAAs)are widely usedin medichal chemistry and the
pharmaceutical industiyThe development of new efficient methods for their synthesis is the perspective direction, an
obtaining enantiopurealogenc o n t a taminoragjdssistill challenging

We report the method for the asyntne synthesis of unnaturgberfluoroalkylateda nd hal o-ffenat
derivativesviar adi cal coupling of the chiral Bel ok o88RBNNi (I
A | 1avith different perfluoroalkyl iodidesr fully halogenated alkanéscatalyzed by a dualdyanopyridine/BPin.
system(Figure)®* Diastereomerigerfluoroalkytcontaining Ni(ll) complexes39-3 with a ratio of upto >20:1dr
were obtained in 3%4% yields. Diastereomeric halogeoantaining N(II) complexes §9-3 with a ratio of up talr
>20:1 were isolated in 400% yields. In addition, the Ni(ll) complexeS$)-3 with bromea and the chloresubstituted
alkyl groups were used for the cyclopropane ring formafioh e t a r g e 1AAsul weresidolated avith exdellent
enantioselectivity and yields up to 97%.
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Aromatic and heteroaromatic compounds containing amide fragmestwidely used in organic synthesis,
medicinal chemistry, materials chemistryr@hemistry, and catalydi$]. N-Aryl phenothiazine derivatives find wide
application in organic lighemitting diodes, photochromic materials, as well as sensitized sdtaacdlphotocatalysts
[2]. The practically important properties of nitrogeontaining compounds with an amide or phenothiazine fragment
stimulate the search for new reactions for obtaining this class of compounds, and the searchddr $oe d 1 g
syntesis conditions is especially in demand.

The work presents methods for obtaink@rylamides andl-aryl phenothiazines using nitriles and phenothiazines
(PTZ9 as aminating agent under mild electrochemical conditions. (Scheme 1).

P Pt Q
5 \
H -ne, RCN {)r Ptz ‘Qr NHCOR
Et,NBF, (1.gequiv.) >
rt

Q Metal-, oxidant- and additive-free
Q Electron as traceless reagent
Q Room temperature

Scheme 1Electrochemical synthesis bfarylamides andN-aryl phenothiazines

The proposed approaches allow obtaining products with acetamide, propioamide and phenothiazine fragments \
yields of upto 90%.Based on the data of physicochemical methods (CVA, EPR), key reaction intermediates wer
identified, and a reaction mechanigras proposefs].

This work was supported by t hel3RW26si an Science Fo
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Synthesis and application of functionally
substituted 1,3dioxacycloalkanes
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Compounds of the cyclic acetal class are the subject of intensive research, which is due to their wide use
petrochemistry and fine organic synthesis. Significant progress in the chemistry of these heterocycles is associated
both the development of traditional transformations and the development of new methods for transforming tl
cycloacetal fragment. Vaniis options for modifying cycloacetals with the preservation or opening of the cyclic fragment
make it possible to obtain a wide range of polyfunctional compounds with a set of valuable properties.

The report discusses methods for obtainingdlg&acyclamrs based on petroleum products (condensation of
carbonyl compounds with polyols, olefins (Prince reaction), introduction of a cycloacetal fragment into a molecule th
does not contain a carbonyl group).

Individual reactions of @ N-, C-alkylation of thee compounds are given, leading to the formation of heterocycles
containing a 1,3lioxolane fragment. Data on homolytic reactions of acetals in the liquid phase, heterolytic cleavage
the cycloacetal fragment, ianadical and carbene reactions are pre=skrikhe results of a study of the biological activity
of polysubstituted cyclic acetals (cytotoxic, antimicrobial, antioxidant, anticoagulant, antiaggregant, etc.) are shown.

The work was financially supported by the state task of the Ministry of Educaiib Science of the Russian
Federation "Development and creation of Wamnage products and reagents (corrosion and scale inhibitors,
antioxidants, biocides, additives, etc.) for petrochemical processes and purification of aqueous media from pollutic
replacing imported substances and materials. Theoretical and experimental approachesZGEIR06)

References

[1] I. I. Stoikov, I. S. Antipin, V. A. Burilov [et al.] // Russian Journal of Organic Chemist®024.7 Vol. 60, No. 107 P. 20522053.

[2] R. M. Sultanova, Yu. G. Borisova, N. S. Khusnutdinova [et al.] // Russian Chemical Bull2o23.7 Vol. 72, No. 107 P. 22972318.

[ 3] G. zZ. Raskil édina, S. S. Z71 20183 kol 11,iP.168%72. Sul t anova [/ / Macr oh:
[MRs kil 6dina G. Z., Sul Revraumd\Ady.irRChé/m023. VZ1I3.dNb 3, R.i127. S. S. [/

109



Oral Reports

Catalytic enantioselective allylation of aldehydes with-chloroallyltrichlorosilanes

Vaganov V.Yu.!, RubtsovA.E.%, Malkov ¢.V.2
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The allylation of aldehydes with allyltrichlorosilanes has evolved intpowerful and practical synthetic
methodology, providing straightforward access to enantioenriched homoallylic aftolestsatile building blocks
widely used in agricultural, pharmaceutical, and fine chemical indugije®espite extensive reports on agtic
asymmetric aldehyde allylations using simple allgthd crotyltrichlorosilanes, the utilization of oth@substituted
allylic derivatives remains limitefR]. This limitation arises from the electravithdrawing nature of substituent X
(Scheme ), which reduces the nucleophilicity of thecarbon rendering such reactions difficult

o

x/y\ﬁ/\swl3 X
o 2 RI_:
J 1R
Rl
1 Lewis Base* OH 3

X,Y = H, Cl, Br, F, CF; OMe

Scheme2

We demonstrate that a myrthemrived bipyridinedioxide catalyst effectively promotes the highly
enantioselective addition of both ¢Znd (E}o-chloroallyltrichlorosilanes to aldehydes (Scheme 2). The resulting
chlorohydrins provide direct access to enantiopure vinyl epaXigessatile building blocks widely employed in
organic synthesis[3].

cl
X _ C
Cl/\/\slcl3 ”O Ph. * H _
)2 RU1 Wozl\/ami-s
—_—
(Il/\ DCM cl
NS . DIPEA (3 eq.) Pho* _—
SICly atk (5 mol%) *
OH
(2)2 syn-3

R'= Alk, Ar, alkenyl
ee: up to 98 with (2)-2,
up to 96 with (E)-2

Scheme2
Catalyst structures and preparation as well as reaction optimization will be disclosed

The work was supported by a grant from the Russian Science Foundati@?3-00635,
https://rscf.ru/en/project/223-00635/
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FeCl-mediated rearrangement of aminoperoxides
into functionalized tetrahydrofurans

Yaremenko I.A.}, Belyakova Yu.Yu?l, Radulov P.S}, AlabuginI.V.2, Ter A@.t 6ev

1 N. D. Zelinsky Institute of Organic Chemistry, Moscow, Russia
2 Florida State University, Tallahassee, USA
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The ability of assionxnda theactioroof tramsitiogetalg alowb thed-O group to act as
a "molecular picklock” for the selective cleavage of an adjacetitbond, forming &entered radicalg his unique
property of peroxides paves the way f dunctiondized carbogytica n t
acids, esters, and amines. Howeveansition metal promotedeavage of peroxides often leads to the formation of
complex product mixtures.

Previously, ve found that bridged ozonides, can be selectively convertedU-bromo, -chloro-,  a-pdo-t-U
ketoesters under the action of FeBteC}, and Felrespectivelywhereadricyclic monoperoxideswhen treated with
FeSOyield U-hydroxy-U-diketones [1

Recently, we discovereché selective reaction of cyclic aminoperoxides wittClFeyielding functionalized
tetrahydrofuranf2]. Depending on the starting aminoperoxide, it is possible to obtailidybstituted tetrahydrofurans
with either an amide and an ester group or an amide and an acetylRgmgrkably, the aminoperoxideres, despite
undergoing multiple bond scissions, retain all atoms from the reactants, resulting in highkecatwmic
transformations.T hi s i s (tntediated perodde redfrangement that proceeds with retention of the empirical
formula.Moreover it is the first demonstrated assembly of a tetrahydrofuran ring fromdiketone.

o O,  H,0,(aq.) o O gy o o o
_NH0Ac _ |0 N 0 %%2 o Eio?N J\
R MeOH CH5CN R N
EtO H
o)
o) Q H,0, (aq.) o) o
NH,OAc FeCl, (o)
R MeOH CH;CN R" N’a\
H
o]

This work was supported by the Russian Science Foundation (project Ne02310).
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Kinetic Control of High -Entropy Boride Formation:
Role of Heating Rate and Reaction Pathway

Zakaryan M.}, NazaretyanKh. !, Blugan G.2, Kharatyan S
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2Swiss Feder al Laboratories for Mat erials Sci e

Ultra-High-Termperature Complex Borides (UHTCBS) typically feature a hexagonal crystal structure and &
combination of covalent and ionic bonding, benefiting from both -kigfinopy and ultrdnigh-temperature material
properties. Despite their promise, further investigatis required to refine synthesis parameters, densification
techniques, and to understand how factors such as patrticle size and microstructure influence final properties.

The fabrication of these ceramics often relies on forming solid solutions from coialtyeavailable diboride

powders using techniques such as feggher gy bal | milling, borot her mal r
reduction (~1850 AC). However, these methods frequiq
steps [1 2].

To overcome current limitationsuch as the lack of reliable powder synthesis methods, impurity control, challenges
in achieving full densification, and unwanted grain grqwihovative strategies are essential. Addressing these issues
couldsignificantly expand the applicability of UHTCBSs in fields such as nuclear fusion and solar energy technologie
marking a major advancement in materials science.

One promising approach involves process modeling under precisely controlled conditiornthersiiad analysis
techniques. By adjusting the heating rate, individual reaction steps can be isolated, and quenched intermediates ana
to better understand the systembs interaction mecha

This study explores the formation and reaction mechanistheof Hf,Nb,Ta,Ti,Mo)B UHTCB. Experiments
employed a Higéspeed Temperature Scanner (HS3)$3], which enables rapid and controlled heatingarfipacted
Me+2B powder mixtures at heatingratep t o 10, 000 K/ mi n and t ereagtienraralyses e s
provided insights into the reaction kinetics and phase transitions.

At | ow heating rates (100 AC/ mbtarting with hafdiimdibatideat0 0d iAkCc
- followed by other metal diborides-bay diffraction confirmed that these phases persist in the final product, preventing

formation of the desired UHTCB n contrast, at higher heating rates
fomsdiect |y after the exothermic stage. R e-rsignificamatip lower,  t
thanthe 1602 000 AC typically reported in the Iiterature.

These results demonstrate that rapid hegpirgnotes simultaneous muélement inteaction in a single step,
enabling the synthesis of complex borides at reduced temperatures.

The research was supported by the Higher Educatio
24WS2F013).
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Hoveyda Grubbs-Type Catalysts withaHetY Ru Coor di nati en Bo
Membered Chelate Ringfor laboratory and industrial use

Zubkov F.I.
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Catalytic olefin metathesis using Hovey@ubbstype ruthenium complexes is @owerful tool for creating
complex molecules with a varietf useful properties. This method is also used to obtain modern polymer materials
from low-demand petroleum products. Of all the ruthenium complexes that contaimdivdered chelate rings, the
most common is the commercially available HiGatalyst. However, other Hoveyidarubbstype complexes that
include a heteroatosto-ruthenium (HetRu) donof acceptor bond in the chelate ring often exhibit metathesis activity
that is equal to or superior that of HGII.

This communication focuses on secayeheration MNheterocyclic ruthenium carbene Hovey@eubbstype
complexes containing donacceptor bonds, such@yY R8Y R8eY Ru N&n Ru, wi-mdmbareda s
chelate ring. The methods ofgmaration and analysis of the stability and catalytic activity of these complexes are
compared, and examples of their application in the synthesis of practical products are provided.

Report includes data obtained by our group over t

Cl
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Ring-opening polymerization of Dz in ammonia medium:
from linear to star-shaped multifunctional polymersi mechanisms,
opportunities and method prospects

Zubova V.Yu. 12 Minyaylo E.O.%, ShchegolikhinaO.l. !, Anisimov A.A. 12
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Russian Academy of Sciences, 119991, Moscow, Russia.
’Moscow Center for Advanced Studies, 20 Kulakova Str., Moscow, Russia.

Polydimethylsiloxanes (PDMS) hold a special place ampaolyorganosiloxanes dut their unique physico
chemical properties [1]JThese materials are widely used in numerous scientific and industrial fields because of the
high technological significanc&he most common method for producing nardispersed PDMS is thanionicring-
opening polymerization (ROP) of organocyclosiloxanes. The key advantage of this approach is the ability to control t
molecular weight characteristics and dispersity of the polymers. However, this method does not allow for the synthe
of branched structes, which are no less important and interesting research targets than lineaCPB8IE:h example
of branched polymer structures with precisely controlled molecular architecture-shaped polymers. Due to their
unique structural features, these camnpds exhibit a range of distinctive properties, making them highly promising for
various applications in science and technoldflyis study investigated the synthesis of both linear andsstaped
polymers via the polymerization of hexamethylcyclotrisélne initiated by phenylsilarobf differentstructures (Fig
1). The employed PDMS synthesis method in liquid ammonia was recently developed at the INEOS RAS [2] a
enabled the production of polymers without additional isolation and purification steps while maintaining high monom:
conversion.
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Figure 1. Generalscheme of PDMS synthesis via ROP
of Dz in liqguid ammonia using phenylsilarsas initiators.

This work explored not only the feasibility of using phenylsilanol compounds as initiators but also investigated tf
effects of polymerization duration on the MM6f resulting polymers, examined how initiator concentration influences
the MWC of the compounds and analyzed the activity and progression of competing side réhetitmermal
properties of the synthesized compounds were also investigated by Differ@atinning Calorimetry. Optimal
conditions were identified for producing polymers incapable of crystalline phase formation. The suppression
crystallization opens new prospects for using such polymers in developing materials for specializzdperaire
applicationdHowever, the prospective development of this scientific field involves not only the synthesis of thermally
stable materials but also includes exploration of surface modification through cyclosiloxane polymerization, initiate
by inorganicnanopatrticles, and recycling of industrial silicone waste by depolymerization in ammonia medium.
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Development of F&Ni based Magnetic Materials Using SelPropagating High-
Temperature Synthesis
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Permanent magnets are essential components in a v
actuat orsst,oraangde dibaaaval c esng¢rlgy-paepdloiranathdcsen gria génse gdsea s ceyd m
raeart h dmargeneccosmmonly wused in wind turbine generatol
I n electric and hylblréa de fvfeihd icd rets , e Imagtnred3se celmawie v & Ir , e
regarding the cost, resour ce | iemirttet iednesme na red hean\ei
explore alternative mag-aattbnman®hi al stwdyhf odMiagesd
based magndtisi mpteplagasiempehiaglbir e synthesis (SHS).

metallic additions on phase formation vaed tshatuct ue
temper at uiNé dfasttlle syaetem was i-nsutfdiimciimrptcadmbunati indr
t his, t her mochemi cal additives were introduced to
fomati on of transient gaseous species. Experi ment al
solid solution phase, whi ch wassisulbesde quiemtt d ryi nogo n(s
measurements | nadipeattdédsprianmitshiengsyprt hesi zed materi a
specific applications -evdiretrle magratus eids red siamalkel en r
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Kinetics and mechanism
tf solution combustion synthesis in model systems

Amirkhanyan N.H., Zakaryan M.K.

A.B. Nalbandyan Institute of Chemical Phy3itsS RAP.
Sevak 5/2Yerevan, 0014, Armenia

Solution combustion synthesis (SCS) has emerged as a rapid,-effarigyt, and innovative method for obtaining
nanostructured materials. The process is based on an exothermic redox reaction between metal nitrates as oxidizer
organic fuels as reductants. This method enables the synthesis of a wide range of materials, primarily oxides and me
but also nitrides, sulfides, and phosphides with versatile applications. Oxides synthesized via SCS are widely use
catalysts in gs oxidation and degradation of organic compounds, while other products find applications in enerc
storage and conversion systems such as batteries, sensors, and superconductors [1].

Despitethe advantages, SCS faces notable limitations related toultusdl homogeneity of products, incomplete
crystallinity, challenges in composition control, and gaseoudgrbgiuct emissions. The rapid nature of the reaction
limits precise control over the mierand nanostructures of the resulting materials. Theskhenpas are largely
attributed to the insufficient understanding of the reaction kinetics and mechanisms. Therefore, investigating the kine
behavior and mechanism of SCS reactions is crucial for optimizing the synthesis process, predicting reactios) dyna
and tailoring the structure, composition, and quality of the final prodiicts

This work aims to systematically study the mechanism and kineftitse processes @CS in selected model
systems, particularly focusing on producing oxides, metddgjsaland complex nitrides based on transition metals such
as Ni, Co, Fe and CiHexamethylenetetramine (HMTA) was used as the organic fuel, serving as a strong fitroger
containing reductant due to its molecular structure with four amine groups, whiatceritsareducing capacity and
promote a reductive gaseous environment during combustibe. key objectives include evaluating how various
parameterssuch as the amount of fuel, the oxiditeffuel ratio, system pressure, and other synthesis conditions
influence the reaction mechanism and kineticsmducting thermodynamic calculations to assess adiabatic combustion
temperatures and equilibrium product compositions; and developing a kinetic approach based on combustion parame
to estimate effectivectivation energies. Thermal analysis and mass spectrometry were applied to study the evolutic
of gases and the effect of heating rd#3].

Additionally, the study explores the correlation between reaction pathways and final product properties, usit
structural and compositional characterization methods. The sintering behavior ekireteesized nanopowders using
rapid thermal scanning methods was also investigated, with measurements of physical and mechanical properties
as density, nanohardnestastic modulus, specific surface area, and magnetic charactd8ktics

This research was supported by the Higher Education and Science Committee of MESCS Armenia (Research Prc
- 24WS2F013).
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Determination of the flavonoids extracted from
Helichrysum Rubicundum and evaluation
their hepatoprotective properties CClinduced liver cirrhosis

Arshakyan L.%, Karyan V.2, Davinyan A.l, MnatsakanyanA.l, AvanesovaE.,
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®Haybusak University of Yerevan, Armenia

BACKGROUND: Many of humanity's most vital resources, such as food and medicine, are found i Plaats.
of the most prevalent and abundant classes of phenolics found in plants are flavonoids, which have a variety
pharmacological and biological effeét$hey are the main components of Helichrysi flos, a popular herbal cure in
traditional medicine that acts as a choleretic, diuretic, cholagogue, moderate spasmolytic, hepatoprotective,
detoxifier. Many helichrysi species have been included in diffgpeatmacopoeiasOne of the least explored is
Helichrysum Rubicundum, which is extensively dispersed in Armenian fldra. purpose of this study was to
investigate Helichrysum rubicundum (C. Koch.) in order to ascertain its flavonoid content and &ssess t
hepatoprotective properties of its extragefferred to as FLR).

MATERIAL AND METHOD: The flavonoid content of Helichrysum rubicundum (C. Koch.) was determined
using a UHPLC ESQToF system. Furthermore, we assessed the hepatoprotetasikacteristics of its extract by
|l ooking at the effect on liver histology in an anin
The experiment was conducted on 18 white laboratory rats (3 groups, 6 animals in each groapd&olrisstological
examination of tissues, sections were stained with H&E.

RESULT: According to our research, the dried extract (FLR)
Helichrysum rubicundum contains almost all types of flavonoids, w
the exception of alpha pyrone and chalcone dévigs. (figure 1)
Histological examination demonstrated prevention of the advg
pat hol ogi cal changes induced
with FLR. The liver largely retained its lobular architecture, with or
mild fibrosis and limited focof inflammation around the portal tracts

CONCLUSION: Helichrysum rubicundum (C.Kochsgpecie of
genus Helichrysum has aftiflammatory, antifibrotic and strm
hepatoprotective properties due to its rich flavonoid composition. /
it can be a raw material for the discovery of new hepatoprotect
which require more wilepth and comprehensive studies.

Keywords: Helicrhrysum rubicundum, flavonoiddHPLC ES}  Figure 1. Different subclasses of flavonoids
QToF, hetoprotective activity, herbal medicine identified in FLR extracted from H. Rubicundum.
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Low-Temperature Soft Chemistry Synthesis
of a Series of BaCu Silicate Pigments

BalayanM.A., IsahakyanA.R., Terzyan A.M., StepanyanV.G., BeglaryanH.A.
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Argutyan Street 10, Yerevan, 0051, Armenia

BaCusSi @] (Chinese Bl ue) and BacCusSi 0] (Chinese
coloration and stality (insoluble, thermally and chemically resistant), making them attractive as environmentally
friendly alternatives to traditional toxic blue pigmefif They al so attract interest

demonstrating fieldnduced magné ordering and Bodéinstein condensation of magnofg. However, their
synthesis remains challenging: setic at e met hods require hi g-basedduxgggdr at
while hydrothermal routes lower the temperature but require lengre i on ti mes ( more t han
conditions[3]. In this work, a novel lowtemperaturanethod forthe synthesisof thesepigmens is proposed. The
approach involves 3fhinute stirring of a boilingaqueous mixture containing commercial Si© Ba and Cu
(in stoichiometric ratios), and NaOH and/or KOH to
conditions (Fig.). XRPD results show that the BaCu
650 th@n transforms i nto BahGu Beatmddt (Fig.)Tarmet BrddionffCthe phire e r
BaCusSi O phase was achieved a ti KO#HBnturd Ghictv pradbcesra elBeBtic mi
chloride melt matching the formation tperature, thereby accelerating ion exchange and reducing the formation time

while improving the crystallinity of the product.
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Fig. DSC, XRPD patterns with photos acittomaticparameters of BaCus&io and BaCuSDs

The results open a new pathway for the -teswperature and simplified synthesis of a series éfCBasilicate
compounds, without toxic lead additives, at about20® A C | ower t e mp e r astaie appreache®d my
and surpassing complex and long hydrothermal methods.
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Biosensors have gained significant attention as jdicaire (POC) devices due to their rapid, reliable results,
affordability, and usefriendly operation [1]. Among these, electrolisulatorsemiconductor capiaive (EISCAP)
biosensors are patrticularly promising for detecting variations in hydrogen ion concentration on the surface of a p
sensitive gate insulator, such as tantalum pentoxid
these sesors enable highly accurate and selective detection of target analyte concentrations by monitoring local |
changes resulting from enzymatic reactions [2].

Creatinine, a noprotein nitrogenous compound produced by the breakdown of creatine in musolamsmy
found in serum, plasma, and urine. Its excretion through kidney filtration makes it a crucial biomarker for assessi
kidney function. Elevated creatinine levels can indicate various health conditions, including kidney infection, kidne
failure, ar other renal diseases. Normal urinary creatinine levels range from 2.55 to 20 mM for females and 3.54
24.6 mM for males [3]. Monitoring creatinine levels in urine offers a straightforward and practical method for assessi
overall physiological healtiparticularly in athome settings.

In this study, creatinine biosensors werealeped by funtionalization of pHsensitive EISCAP sensor, with a
Ta O /[-SHAIl &rudtupe, using a poly(allylamine) hydrochloride/creatinine deimibésecognition layer. The
biosensor was tested for creatinine sensitivity in phosphate buffer solutions of \auff@gstrengths (0.33 mM, 10
mM, and 33 mM).

Our experiments demonstrated that these modified sensors effectively detect physiolod@alht reatinine
concentrations ranging from 0.01 mM to 50 mM. The sensitivity values obtained were 64.7 mV/dec, 60.7 mV/dec, a
77.1 mV/dec for 0.33 mM, 10mM, and 33 mM phosphate buffers, respectively. The linear operating ranges identifi
in these buers were 0.05 mM. mM, 1:10 mM and 0.5 10 mM respectively. This provides us critical insights for
further optimization of sample preparation and enzyme concentration protocols. Then2yHemodified sensors
exhibited enhanced stability, sensitivitjdareusability over several days.
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Building an Effective Biocide Compositiors:
Unraveling bis-QACSs Structure-Activity Relationship, Microbiological Properties,
Synergisticand Additive Interactions
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Quaternary ammonium compounds (QACS) are a claastwhicrobial agents that have found wide application in
various fields including healthcare, food industry, agriculture, industrial processes and houselidCssare mainly
used as antiseptics and disinfectants for microbial contamination contigilodmding preventiofl]. The mechanism
of biocidal action of QACs is primarily due to the destruction of bacterial cell membranes by the interaction of positive
charged quaternary nitrogen with negatively charged phosjghbigads and subsequent incorporation of a lipophilic
fragment of the molecule, which leads to membrane destabilization and leakage of cellular [2jnfEiéésdescribed
motif, due to its norspecificity, is effective agast both grampositive and granmegative bacterial strains. However,
many studies have shown the advantage of QAC derivatives with two or more charged nitrogen atoms compared to
monacanalogues due to the increased density of positive charge andrstraomplexity, which can lead to increased
interaction with microbial membrang3]. Herein, we present the development of pyridiased biQACs through
simple twoestep synthetic approach to obtain new biocide architectures. The reswltim@punds were subjected to
extensive microbiological analysis on a panel of malsistant bacterial strains of the ESKAPE group, as well as fungi
and biofilms. The lead compounds showed high antibacterial and antibiofilm activity, low hemotoxicigy|canet
potential for the development of bacterial resistance compared to the commercial antiseptic Octenidine. Moreover,
conducted a more {idepth study to evaluate a different effect of QA2sed formulations components on overall
antimicrobial actiity profiles. The obtained results will serve as a good basis for further studiesABis as highly
effective cationic biocides.

Simple synthesis QACs biocide compositions Selective action Biofilm erradication

A

HO, ~ -~ OH Ullmann condensation 6/0[\\ \/\0\0
N @ @
- - N N.
N Menshutkin N-alkylation HanetCri” A PN N Hanet

Linker 2x°
30 examples of bis-QACs

The work was supported by the Ministry of Science
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New 6-N-heterocyclicamina4-phenyl-2-thioalkylderivatives of pyridine:
Synthesis and neurotrophic properties
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Pyridine is a fundamental aromatic heterocycle with broad significance in medicinal and synthetic chemistry. |
unique propertigs such as basicity, chemical stability, and dmadlecular sizd make it a highly versatile scaffold in
drug design. [1]. In continuation of the work on the synthesis of biologically active compounds containing a pyridin
ring, we have synthesizing a new serie§-§-heterocyclicaminal-phenyt2-thioakylderivatives of pyriding2) and
investigated their neurotrophic properties. These compouBiswére synthesized from -@minosubstituted
thiopyridine derivatives 1) [2] via alkylation with various alkyl halides under mildly basic conditions at room

temperature.
C6H5 C6H5

L . .
N AN
| | X=0,CHy;n=0,1;
P N TN - .eN- Rl=
hN N7 s h,\, N~ NscH,rt  R=COOEL; CN; R'=Alk, Ar.
X

\ﬁ’)’g 1 X\@«A 2

The neurotrophic activity of the newly synthesized compougjisvés evaluated in vivo using internationally
recognized methods. The results of these studies are presented in Rigures 1

EPM
Forced Swimming Open field
Fig. 1. EPM method Fig. 2. Forced Swimming method Fig. 3. Open Field method
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A Facile Synthesis of Oripaidine
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Oripavidine or nororipavine has first been isolated from plant materials in the second part of tité. Ta#@sntly
it serves as an important starting material for the synthesis of a large vaneggpbinan derivatives and some essential
opioid drugs?Bll, The latter increases pharmaceutical interest and triggers the screening of more efficient synthe
approaches for this opioid compound.

The main challenge of the synthetic pathway to efgiae from oripavine is the fdemethylation, as the presence
of diene moiety causes some side reactions with the demethylating agents. The latter, besides the negative impa
the yield, lead to the formation of side products, which makes isolatidreafdsired product quite problematic. In
recent decades, several synthetic approaches to oripavidine have been reportea-Qdorgperbenzoic aciél or
cyanogen bromidé! asN-demethylating agents, as well as employing protecting groups for the miieiety. On the
other hand, the neprotected phenolic OH of oripavine causes formation of unwantgadaucts as well.

Hereby, we report a conveniens®p synthetic approach for the preparation of oripavidine from oripavine.

-0 PG-0O
1.DIAD, MeCN
PG-Cl, EtsN 2.Dimedone, MeOH KOH, ¢-BuOH O

Oripavine O-protected Oripavine O-protected Oripavidine Oripavidine

HO

Z

PG = Naphthoyl, Tosyl

O-protection was carried out using tosyl and naphthoyl! chlorides in the presence of triethylamine with 90% vyiell
The choice of tosyl and naphthoyl groups is determined by the relatively easy cleavage thereof, whichreqpasenot
harsh conditionsN-Demethylation was performed using DIAD, instead ctoroperbenzoic acid or cyanogen
bromide, which is a much less hazardous reagent, and dimedone during the workup. The latter allows to t
formaldehydé the byproduct of he reaction, preventing formation of unwanted impurities and facilitating the isolation
process, providing 670% yield of the desired compound. Final¢deprotection occurs under the action of potassium
hydroxide while heating itert-butyl alcohol, preiding oripavidine with 95% yield.

According the provided procedure oripavidine is isolated with overall around 60% yield.
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Click Polymerization of Furanic Derivatives as a Sustainable Approach for the
Production of Renewable and Solble Thermoplastics
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One of the promising directions in the synthesis of polymer materials is the @zppgzed azidalkyne
cycloaddition reaction (CUAAC). This approach makes it possible to createecomatromolecular architectures with
high efficiency and selectivity. The CuAAC reaction promotes the formation afidistituted 1,2;&iazoles, which
serve as universal linkers in the construction of various polymer structures, including tiresened and cyclic
polymers-2 The priority of this synthesis method over others is determined by the concept of "green chemistry", creat
in 1990 by Paul Anastas and John Warner. The "click chemistry" of foraets the following principlesise safer
reaction conditions, minimize the potential for accidents, use renewable feedstocks, design chemicals and products
degrade after use.

Furan chemistry is a multifaceted approach to solving environmental problems through the development
sustainable matials and renewable energy sources. The integration of biopolymers contributes to environment
sustainability, as well as paves the way for innovative solutions to various industrial problems, including from th
medical side. The production of furan polgrs is due not only to their often higher solubility compared to other
analogues, but also to increased thermal stability. Thus, the inclusion of furan rings in polymer structures make:
possible to adjust thermal and mechanical properties, which é¢gakcfar the development of materials capable of
withstanding various conditioh$

Since previously obtained polymeric materials did not have significant poteimtidilis work the study was carried
out using a flexible polyalkylene linker embeddedamsin structural furan fragments. The work shows the synthesis of
new renewable materials based on furan derivatives, using the CuUAAC reaction and condensation. The conditions
obtaining were optimized, and the main physicochemical properties were idetrm

The work was carried out with the financial support of the Russian Science Foundation and the Government of
Tula Region, projectN0.2632 0010 AUse of renewable plant biomass
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of potassium salts of hydrophilicamino acids
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contributing significantly to global climate change and its associated consequences. Primary causes inclt
deforestation, fossil fuel combustion, and industrial emissions. In response, variowsnEssbtn CQ capture
techrologies have been developed [1]. Among these, chemical absorption methods have gained significant attentiol
recent years. Amino acids, in particular, have demonstrated promising potentia} abs6tbents due to their high
reactivity and environmentabmpatibility. Aqueous solutions of amino acid salts have attracted interest owing to their
relatively high absorption rates and low toxicity [2]. In the present study, we investigated the absorptieusihGO
agueous solutions of potassium salts derived from seven different hydrophilic amino acids. The formation of carbam
complexes and the presence of free, @O solution were analyzed using nuclear magnetic resonance (NMR)
spectroscopy. The additianf potassium hydroxide (KOH) served to enhance the basicity of the medium, thereby
improving the overall C@absorption efficiency.

R 0 R (4] R 0 R 0
0 ¢
HN OH HN HN H;'N

o

Among the tested amino acids, cystine (91% Q@ake), histidine (83%), and tyrosine (80%) exhibited the highest
absorption capacities. Four optically active compotin@sglutamine D -arginine,L-cystine, and_- histidinei were
further studied using an Insmark Digi 1 polarimeter. The observed changes in optical rotation and evidence
interconversion between eremmeric forms supported the formation of carbamate complexes duripglisOrption.

These findings highlight the potential of amino acids as environmentally benign absorbents, aligning with tt
principles of green chemistry. Being naturatlgcurring, nortoxic compounds, amino aclthsed systems offer a
sustainable alternative for carbon capture applications. Based on the obtained results, aqueous solutions of the stt
potassium amino acid salts are recommended for use jali¥0rptiorand storage technologies that rely on chemical
adsorption mechanisms.

This work was supported by the Higher Education and Science Committee of RA in frames of research proj
23LCG1D019.
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The Egyptian blue pigment, CaCuSiq, is the first synthetic pigment valued for its vivid blue hue, high chemic
durability, and coseffectivenessBesides the ceramic method based on skt reaction requiring high temperatures
(8501 000AC) and prolonged processing time ( mhydraherimd an
approacthave beenlao explored for CaCufDioproducing[1-4]. Though SCS approach takes a few minutes, it also
requires additional heat treatment at about 800AC f

In this work, a precipitation method for the synthesis of Egyptian blue is proposed for theérdiwio suspensions
atneasboi | i ng temperature (aboutiNaOBCWETQa Gk rG spyrsetpeam,e du ¢
ratios of SiO :Na O: CuO:CaO = 4:2:1:1 and 3:2:1:1. |
with ddonized water to remove chlorides. After washing, a NaOH solution of defined concentration was added as
fluxing agent, and the resulting mixture was dried. The dried intermediates were subsequently calcined for one hou
temperatures between 800 and1® A C, under varying conditions incl.
time/temperature ratios to optimize CaCusSi (0] form

The XRPD pattern of the sample prepared from the 4:2:1:1 mixture, stirred for one Hourtan e at ed wi
NaOH foll owed by calcination at 850 AC for one hot
estimated yield of approximately 90% (Fig.).

L*=77.6127
a* =-1.3557
b* =-29.9309

Fig. The XRPD patteriand an image of the Egyptian blue pigment and its CIELAB color space coordinates

Based on the obtained results, a more eneffigient synthesis method is expected to be developed for the future
laages cal e producti oenttof CaCuSi O pi gm
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