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bio-Strips of chemical reactions: the way to the safest synthetic routes
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Mechanisms oBiological Effects of lonit | cueme
Liquids: From Single Cells to Multicellu
Organisms

Egorova K.S., Kibardin A.V., Posvyatenko A.V., Ananikov

Chem. Rev2024 124, 4674733
doi: 10.1021/acs.chemrev.3c00420

3
Mechanisms of Biological Effects of lonic Liquids: From Single Cells
to M Organisms

<D

The review presents a detailefiscussion of the evolving field
studyinginteractions between ionic liquids (ILs) and biological
systems. Originating from molten salectrolytes to present
multiapplication substances, ILs have found usage across vario
fieldsdue to their exceptional physicochemical properties,
including excellent tunability. Howeveheir interactions with
biological systems and potential influence on living organisms
remainlargely unexplored. This review examines the cytotoxic
effects of ILs on cell culturesiomolecules, and vertebrate and
invertebrate organisms. Our understanding of IL toxiaityile
growing in recent years, is yet nascent. The established findings
include correlationdetween harmful effects of ILs and their abilit
to disturb cellular membranes, their potential trigger oxidative
stress in cells, and their ability to cause cell death via apoptosis
Futureresearch directions proposed in the review include studyi
the distribution of various ILwithin cellular compartments and
organelles,nvestigating metabolic transformations of ibhscells
and organisms, detailed analysis of IL effects on proteins involv
in oxidative stresand apoptosis, correlation studies between IL
doses, exposure times and resulting advesffects, and
examination of effects of subtoxic concentrations of ILs on vario
biological objects. This review aims to serve as acritical analysis
the current body of knowledge on-telated toxicity mechanisms.
Furthermore, it can guide researchematardthe design of les
toxic ILs and the informed use of ILs in drug development and
medicine

Keywords

lonic liquid, toxicity, cytotoxicity, cytotoxicity mechanism,

apoptosis, oxidative stress
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Tailoring metal complexes with-N
heterocyclic carbene ligands using
ElectronWithdrawing Groups: Impact o
catalytic activity angbroperty
development

PankowR.O. PrimaD.O. Ananikow.P.

Coord. Chem. Rg2024, 516 215897
doi: 10.1016/j.ccr.2024.215897

In the field of catalytic chemistry, metal complexes containing N 0 0 0
heterocyclic carbenes (NHCs) have gained significant attention due

their versatile nature and wideange of potential applications. In the
synthetic ap plications, the catalytic properties of M/NHC complexes
are affected by the incorporation of sterically hindered donor
substituents into NHC ligands. However, a comparative analysis of
M/NHC complexes ith electron acceptor substituents revealed
significant differences in catalytic activity and selectivity. The comple
exhibit enhanced performance in several catalytic transformations.
Therefore, this review focuses on substituents with electaonepbr
properties to explore their impact on the catalytic efficiency, stability
and general characteristics of the resulting M/NHC complexes.
Additionally, the potential for their use in catalytic processes is
examined. Both experimental and computational imetologies have
been employed to shed light on this phenomenon, revealing that
electronwithdrawing groups play a significant role in altering the
electronic properties of the molecule and creating unique spatial
environments around the metal center. Thisturn, greatly influences
the reactivity, stability and selectivity of M/NHC catalysts. The finding
analyzed in this review elucidate the critical contribution of electron
withdrawing substituents in the design and optimization of efficient
M/NHC caalysts. This opens up new avenues for innovation in the
development of novel catalysts and applications in the @xaiving
field of catalysis

Keywords

N-heterocycliccarbenes (NHCs), metal complexdscton-

withdrawing groups (EWGatalytic activity,iband electronic

properties
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Revealing the Mechanism of Combinini
Best Properties of Homogeneous and
Heterogeneous Catalysis in Hybrid
Pd/NHC Systems

Prima D.O., Kulikovskaya N.S., Novikov R.A.,
KostyukovictA.Yu., Burykina J.\Chernyshev V.N.,
Ananikow. P.

Angew. Chem. Int. EQ024, 63 202317468
doi: 10.1002/anie.202317468

The formation of transient hybrid nanoscale metal species from 0 0 0
homogeneous molecular precatalg has been demonstrated by
in situ NMR studies of catalytic reactions involving transition me!
with N-heterocyclic carbene ligands (M/NHC). These hybrid
structures provide benefits of both molecular complexes and
nanoparticles, enhancing the activity, selectivity, flexibility, and
regulation of active species. However, they are challenging to
identify exgerimentally due to the unsuitability of standard
methods used for homogeneous or heterogeneous catalysis.
Utilizing a sophisticated solstate NMR technique, we provide
evidence for the formation of NHI@ated catalytically active Pd
nanoparticles (PdNP&om Pd/NHC complexes during catalysis. -
coordination of NHCgia GnneyPd bonding to the metal surface we
first confirmed by observing the Knight shift in tHENMR
spectrum of the frozen reaction mixture. Computational modelin
revealed that as little as few NHC ligands are sufficient for comg
ligation of the surface of the formed PdNPs. Catalytic experimer
combined with in situ NMR studies confirmed tsignificant effect
of surface covalently bound NHC ligands on the catalytic proper
of the PANPs faned by decomposition of the PHHC complexes.
This observation shows the crucial influence of NHC ligands on
activity and stability of nanoparticulate catalytic systems

Keywords
N-Heterocyclic carbenes, SS NMR, catalysis, hipoiidPs/NHC
catalysts, crossoupling reactions
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