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PamaH cnektpomeTpbl

n
PamaH Mukpockonbl

Raman RamanlLife, Poccus
RLife

Q

Onpepnenexve 1 naoeHTUPUKALMA XMMUYECKUX BELLECTB — pac-
NpOCTpaHeHHas 3agaya B 061acTM aHANUTMYECKOM XUMUMU.
CnektpomeTpbl RamanlLife, pabortatowme no npuHUMNY KOM-
6uHaumoHHoro paccesauus (KP) cseta (Metop 6onee um3gecT-
HbIM Kak PamMaHOBCKas CNeKTpoCKomnus), CNOCOOHbI BbIMONAHATL
3Ty 3aJa4y O4YeHb nerko. byap TO XMAKOCTb, TBEPAOE BELLeCTBO,
NOpOLOK, B3BECb UK renb — onpefeneHne MOXHO NpOBOAUTD
[aXe yepes ynakoBsky.

JInHun cagura, nonyyaroLmecs npu Heynpyrom paccesiHum cee-

Ta ONS KaXA0ro XMMMYECKOro BeLLecTBa YHUKANbHbI, MO3TOMY HacTonbHbii cnekTpoMeTp
noeHTMduKaums, Hanpumep, ¢ UCNONb30BaHMEM 6a3sbl AaHHbIX RamanLife

CNeKTpoB, He npeacTaBnseT npobnembl. bubnmoreka cnekTpos,

KOTOPYK MOXHO npuobpectn Kk npubopy RamanLife cogepxut 6onee yem 24 000 cnekTpos, a Ans ynobcrea ys-

Kocneuuanu3nMpoBaHHbIX KTMEHTOB OCHOBHas bubnuoTteka pa3buTa no KaTeropmsM, CTOMMOCTb KOTOPbIX CYLWECTBEHHO
HUXEe NonHoM 6asbl.

PamaHoBcKkas cnekTpockonua 6e3ycnoBHO SBNSETCS MOLLHbIM MHCTPYMEHTOM AN CTPYKTYPHOW UAeHTUdUKaumum mMo-
NeKyNSpHbIX COEAUHEHUI U UCMONb3YETCS B Pa3/IMYHbIX OTPACNAX NPOMbILWNEHHOCTU, HAYKWU, MEAULIMHBI, CENbCKOro
X039icTBa U T.4. Hanbonee ahdekTnBHO coyeTanme aAByx metonos — MK-Oypbe cnektpomeTtpum n KP, T.K. HeKoTopble
MonekynsipHole konebaHus oyeHb apko npossaatoTcs B MK n cnabo B KP 1 HaobopoT. B ¢BA3M C 3TUM, CnekTpockonus
KOMOUHALMOHHOIO paccesiHnUs MOXET NPUMEHSATLCS He TONbKO KaK OTAENbHbIA MeTOA UCCNef0BaHMUS, HO U B COYETAaHUN
¢ MK ang nonyyeHms Hanbonee nonHOro npeacraBieHuns o npupoae obpasua.

[MpuMepsbl cnekTpos:
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[lo HepaBHUX Nop, CTaHAAPTHas YCTAHOBKA ANS MCCNenoBaHWs PamMaHOBCKOro paccesiHus CBeTa M JIOMUHECLeHUMUH
BK/tOYana B cebs MOLWHbIN nasep, TPOMHOM CNEKTPOMETP U OXNaXAAaeMbli MaTpUYHbIN doToaeTekTop. Bce ato npu-
BOAWMNO K TOMY, 4TO npubopbl Gbin GonbluMe U OYeHb AOporue, BCIEACTBME YEro MeToq, Mosyyan HeaocTaToyHoe
pacnpocTpaHeHue cpeau cneumManncTos. B nocnenHune roapl CUTyaums Ha pbiHKE Hay4HOro NpubopoCTpoeHus paau-
KanbHO M3MEHMNACb, YTO NO3BONMUMO YMEHBLUUTb U YAELIEBUTL BCE KOMMNOHEHTbI PaMaH-NlOMUHECLLEHTHbIX YCTAaHOBOK.
Bo-nepBbix, BMECTO rPOMO3AKMUX U AOPOrMX ra3oBblX N1a3epoB NOSABMIUCL MOLLHbIE MUHUATIOPHbIE TBEpAOTe/bHbIe
nasepbl. Bo-BTOpbIX, TPOMHOW CNEKTPOMETP YAANOCh 3aMEHUTb 3HAYUTENbHO Bonee NpocTbiM, AeleBbiM U KOMNAKT-
HbIM OAMHOYHbLIM CreKTpoMeTpoM Bnarogaps NOSBAEHUI0 MHOFOCIOMHbIX UHTEPdEPEHLUMOHHbIX GUABTPOB C Y3KU-
MW CNEeKTPaNnbHbIMU XapakTepucTukaMu. B-Tpetbux, 3a cyet BbICTPOro pasBuUTUMS U ONTUMMU3ALUM 3NEMEHTHOW 6a3bl
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Noncovalent Interactions and Functional Properties of

GUEST@MOF Supramolecular Systems
Vladimir P. Fedin??

INikolaev Institute of Inorganic Chemistry SB RAS, 3 Lavrentiev Ave.,
630090 Novosibirsk, Russia
2Novosibirsk State University, 2 Pirogova str., 630090 Novosibirsk, Russia
e-mail: cluster@niic.nsc.ru

An important scientific problem is the creation of a fundamental basis for the
chemistry of inclusion compounds based on porous metal-organic frameworks
(MOFs). Noncovalent interactions in supramolecular GUEST@MOF systems
largely determine the potential of using porous frameworks for the development
of a new generation of functional materials. Due to noncovalent interactions,
MOFs exhibit highly selective adsorption of gases, which will make it possible to
effectively separate complex mixtures (for example, industrially important
hydrocarbons) into individual components, as well as get rid of harmful impurities,
such as greenhouse gases in industrial emissions [1-5]. The dependence of
luminescence on the type of guest molecules in the pores of metal-organic
frameworks makes it possible to create highly selective and highly sensitive
luminescent sensors that respond to the presence of hazardous substances in
air or water [6,7]. Intermolecular contacts direct the orientation of the guest
molecules within the host channels, which drives, foe example, photoaddition
reaction in a facile and diastereoselective fashion [8]. Monitoring the chemical
transformations of guest molecules in porous frameworks using SCXRD allows
the development of highly selective synthesis processes and obtaining structural
information about unique reaction intermediates and products.

Acknowl edgement s
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Stacking in Organic and Organometallic Chemistry
Nadezhda A. Bokach! and Vadim Yu. Kukushkin?

lInstitute of Chemistry, Saint Petersburg State University, Universitetskaya Nab. 7-9,
Saint Petersburg, 199034 Russian Federation
e-mail: v.kukushkin@spbu.ru

The past years have seen a precipitous gr
related to various aspects oDeswpakeinher mo
energy of noncov@Ne@elng) n nmaemyct cwdd etcliewedy
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Organic fluorine in crystal engineering
Giuseppe Resnatit

IPolitecnico di Milano, Piazza Leonardo da Vinci, 32, 20133 Milano, Italy

Prof . Resnat.i is full professor of Chem
Department of Chemistry, Materials and Cher
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The research interests of Prof . Resnat.i
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devel oped in relation to the halogen bond t
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where the electrophilic site is an el ement
Notably, Prof . Resnat.i coordinated the | UF
| UPAC definitions of the halogen bond (201
the i mpatthe corresponding papers i S measur
which were 916 and 63, respectively. Prof .
principles for the tovoasd-diulme@a®inooné&l oaechite
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and the way to control and tune their funct
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fluorine chemistry, encompassing ew syn
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He is author of more than three hundred
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encycl opedi as. He i s th inventor of seven
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Non-covalent interactions and catalytic amine-boranes

dehydrogenation
Elena S. Shubina?

1A.N. Nesmeyanov Institute of Organoelement Compounds, Russian Academy of Sciences,
Vavilova street, 28, 119334, Russia, Moscow
e-mail: shu@ineos.ac.ru

Ami h®r anes are considered as promising m:
ystems due to their availability, easy hai
ormati on ofbocidieRidBY deat NHé HB zervaorhaittd 0 nH
or abmirnaede s er alomeyxmheasni sms for NH and BH bo
y TM conaprléerxeevdne adi nagmi ber anes dehydrogene
Schenaendl)l | beedoinsi dee Nbemcalueet i nteract.i
he driving force Hartikbesar paohte stpoa ® d Wi
ntermol ecul ar coopermdriaresa.ctivation of an
DHB between two tr anmslistei sounl tEse tanu tHh par iad e
formatiminmeofl | ic c 0 mygel-COgGaMd ( F AMN(MC.OY hese
compl exes two basesdsi buohm dmegaluni ts do not
act as a Lewis acid and a Lewiisi bhaidHe B coop
b
1

S
F
f
b
(
t
i

ondaminber awes hout changing the (®ebhaims’ 0 X
EYX2ln the case of manganese(l) complexes t
amiberanes is realised through novel coope
[ MhJewi sl3Ati dhhewitsheacid and base can be ge
precutMop¢CGRYyi el ding the recor dNKHMawalent i ¢ ac
L= bi s{NHC) .

Monometallic systems : Bimetallic systems
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inner-sphere metal-ligand hydride abstraction/ 1 intramolecular intermolecular
mechanism cooperation boronium co-catalysis w metal-metal cooperation metal-metal cooperation

Schem&nbwn mechani sms for NH and BH bonds acti:
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Self-organisation of tetrapyrrolic compounds: a design of novel

biomimetic materials
Yulia Gorbunova,?!

IFrumkin Institute of Physical Chemistry and Electrochemistry RAS, 31 Leninsky av., Moscow
e-mail: yulia.gorbunova@gmail.com
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I nstitute of Physical Chemistry of the Rus
Chemical Sciences, Professor, Professor of
Academician of the Russian Academy of Scien

Hercisenti fic workdhopgpisoposethe targeted sy
range of coordination compoundBBummaasmaentoal t e
principles for obtaining new functional
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for multifunctional d eivinie)a st bf masnswemenka
been created for devices for recording, p
mol ecul ar switches, opticdalicg,omespriaphyene
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charact ewvmeattdarcisgl s devel omdd afed thegaeedor
optical computers
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Specific recognition between beta-octamolybdate

and onium cations
Pavel A. Abramov?

INikolaev Institute of Inorganic Chemistry SB RAS, 3 Acad. Lavrentiev Av.,
Novosibirsk, 630090, Russian Federation
2Research School of Chemistry and Applied Biomedical Sciences, Tomsk Polytechnic
University, Tomsk 634050, Russian Federation
e-mail: abramov@niic.nsc.ru

The specific mol ecul ar recognition IS [
processes spanning from supramol ecul ar che
chemlstry The recognifipantsp@aained eg s o rhett w
si ze, type of i nteractions and their numb
favorcaolda ti ons for the supramol ecul ar asse
context, has been dr awn to the utilizati c
oxompl exes (pol yox)onaest ablua tl edsi hnegP dxso cgkns offo rn e
smart materials for energy conversion, stor

I n this research a new approach to the t
associates based on t he S p e eoicftiaomot gbdghet
(b-[M024*) and onium cations has been demonst:
structure of the current mol ybdate backbon

around two pseudo <cavities. This situatio
noncovalent i nt eriatch i Pmede spemcaoras | yTiwe f orr
correspahdodgniRumosalit i 0g ihydp eyreviaddl ds)it mp |l e
and can be directed by the electronic effe

bet we-BuN*anda*Ban produca*) miuN‘esdal tRB whi ch shoi
be taken into consideration. On the other s
wi th a sedQf edhalodoao Rumomhs c If contain hyper
chal cogepmdd woaRn(gT BePRVEO24 a Qi [M®24associ at es.
This strategy opens a geneFoacItannreotlryd)anttoe
platform in a wide range perspectives di

Fi gurRe plr esent atoicotna noofl ybbedtaat e and oni um cations
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Molecular and Supramolecular Design of Luminescent Systems
Andrey A. Karasik,! Igor D. Strelnik,* Elvira |. Musina,! Asia R. Mustafinal

Arbuzov Institute of Organic and Physical Chemistry of FRC Kazan Scientific Center of RAS
Arbuzov str. 8, Kazan, 420088 Russian Federation
e-mail: karasik@iopc.ru

Within the anasdf fdeecctaidvee strategy of desi
l umi nescent systems based on transi-tion me
heterocyclic ligands have beenl idgeavred so pwidt. h
exocyclic chrompoypledmiiydi ginlyildtgghadyid bi-phenyl
grouwpns phosphorus atoms have been wdhlteai ned.

range of | momn-obg, s cteaathrda h,e xlmeawd het eronucl e;
compl exes of gold (I ))nhoahedt eoppgcl|l sbasphasepdi
been desingowmeder to enhance | uminescent pr oy
transition metal salts were substituted by
or-mol i bdenium anions exhibitingFotr hetihresewn
compoundsrespomsi ve phosphorescence i s obse
wavel engt hs, includand &ahelmdanmnmd rwhhietdé. reamigses i
So, the obtained complexes <coul df obre prH,gar d
temperature, presentie® of organic solvents
For biomedical applications the stability
cytotoxicity should be i mprovedhawd olteoemp at i
created by i mmobi tsiizeetdi cwro |l dfl oti desi m@annraanxp ol y €

The obtained materials were sucicressdnfldgyalus
mi croscdmwmy gemaer ati on of active oxby§gen speci
t he presented | umi nescent Ssystems ar e rat
application.

Acknowl edgement s
This work was supported by the Rubs2i0dmM73ci ence Foun:

References

Ah¥.msi evlane®ertg.a2Chi®®. 769 8.
| . D. Stnelgi ROH®DBalL.048.
DaRanoval neotr ga.l2GB@&M. 5402
A. A. KalSennscohresv aend 20203286t DI 37 A2 .
6t Del nCheet &I0r2.2 eJ202202864.
B.aA.zul llinnoregta 0a1Bls 14 1.

B-.aA.zul IDin ceotv e®|0.NB& 01 3 3.

NOoO o~ WNPRE

NCI-2024 19-25 August, 2024 ANovosibirsk, Russia

PLENARY LECTURES PL7 14



N

ﬂ 34 International Sy mp o s i Nomeovilent Interactions in
9 Synthesis, Catalysis, and Crystal Engineeringo
Non-covalent self-assembly of hybrid materials for

heterogeneous photocatalysis
Maria A. Kalinina®

IA. N. Frumkin Institute of Physical Chemistry and Electrochemistry, Russia, 119071, Moscow,
Leninskiy pr. 31 b.4
e-mail: kalinina@phyche.ac.ru

Het erogeneous photocatalysis is one of 1
gr owi ng areas of research i n mo-di reir ne nc h e mi
processes provides a platform for innovat.i
sunlight as an emerggyssowrfce.hiBhdield wildl
the devel opment of hybrid material s combi
i norganic semi conductor s. These hybrid n .
converting the 1 ight energy abswobkdtoby t
produce active particles that i niti-ate che
assembly basceodvadmnnonnteractions and coor
convenient tool for creating such hybrid me
composi i ornesahting functi onoali iftiiceas, omav oifd
i norganic component. This type of supramol e
for the combinatori al desi gnanodf pnoaltyecryicallisc
chromophores (e.g. bi-ismi dpeo rpenryy li edmd ed e roirv a
t wodi mensional inorganic matrices such as gr
or | ayer-exic haannigpen mat r i c e-g abtals e cdhetoal rhay agr o x
Combinatorial strategy providesnadn repsporntsen
o f the resulting photocatalytic systems b
components integrated-cbhhabagh bhEd@gme moboin
l ecture wil/| di scuss various examples of pt
throughnao mbad sademlellyf, their most distinguis
and the methods to control photocatal ytic
photocatal ysts.
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Weak Bonds, Strong Effects: Way to Application of Halogen
Bond in Chemical Engineering
Pavel S. Postnikov,! Natalia S. Soldatova,* Olga A. Guselnikova,?
Giuseppe Resnati,® Mekhman S. Yusubov,! Vadim Yu. Kukushkin®

34 International Sy mp o s i Nomeovilent Interactions in
Synthesis, Catalysis, and Crystal Engineeringo

1Tomsk Polytechnic University, Lenina Av, 30, 634050 Tomsk, Russia
2Centre of electrochemical and surface technology, Viktor Kaplan Stral3e 2, 2700 Wiener
Neustadt, Austria
3Politecnico di Milano, Piazza Leonardo da Vinci, 32, 20133 Milano, Italy
4St Petersburg State University, 7-9 Universitetskaya Emb., 199034 St Petersburg, Russia
e-mail: postnikov@tpu.ru

To date, the phenomenon of halogen bondi
the mowvwtstigated across the whole ¥¥niverse
Despite the significant contributions in 1
bonding in chemical engineering is still fa
To the best of our kn t

I

owl edge, ther
al ogen bonding phenomenon to
n of novel stabl e porous mater
ent oeganiganioec fmr amewor ks bas
-t eldAsn.ot her opportunity is the introdu
e struetrgraemi of f mamawor ks ¢ émtsaidni ng

BEhes.devel oped apprwtaiclhi zamnisamesf twast e |
ephthal ate as a feedstock, providing fas
wastes with the formation of -6n@&tri st |
amewor k i s abl e t o selectivelnyceendafr ap

chlorinated anal ogues.-66hased baregamatc | e:
amewor ks bearilingl|l esedidm@moascan be used as
y
e

e
S i
vV a
PP
t
R

5

er for the selective det-echamanedfRamdrmr
ctroscopyni wi tompbonausonobl e met al nanos
Thus, the application of halogen bond do
for t he design of novel materi al s demons
properties.

w ——Hc rTO0oFT T TunmOAQ
T O =-S5 ™D TS C OO
-
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The intriguing world of noncovalent interactions
Oleg A. Filippov?!

IA.N. Nesmeyanov Institute of Organoelement Compounds of Russian Academy of Sciences,
INEOS RAS, 119334, Moscow, Vavilova str. 28, Russia
e-mail: H-Bond@ineos.ac.ru

Noncoval ent i mti ddress @trieands iaar enat ure and c
bondi ng of chemical Ssystems. Compmad ed t o
i ntermol ecul ar noncovalent interactions ar e
energy and directionality, whindedh .i Dureeftloedt
active development of these topics during
chemistry in the 21st century already is an
by noncovalent interactions.

Our achievements in thisbhaasreea nitreadlacde od
transition met al and main group el ement hy
their activity in stoichiometric and cataly
dehydrocoupl Bogerakkénen, andtoouhd bé wmeead
hydride p*roperties

Application of the concept of noncovalen
and NHC complexes allowed -Usgthodf coddp@rmeéew o
t o deter mi ne t he possibilities of Comp ¢
dehydrogenation of [“INpdribdg demmpeéeeds . hydr i
process proceeds via thermodynamicmédy unf a
i somer of GH "cLomml(ecxO)( LSRR rdrki MHC)y., t he copl
the two NHC rings within 4theeMb(E)Y NEGMpI €x
[ MOQ°&sHs) ( GR®-bi s (| Mes) ) , favored by steric
stabilizing -Hhttametacuil ang, all ows- the al
Ssystems and, as a aoigemctf i canseguemcee on CC
through the bisl®arbene) scaffold.

It wi || be a fascinating journey into ¢
i nteractions.
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Strong Hydrogen Bonds with Charge Relay
Peter M. Tolstoy,* Elena Yu. Tupikina,! Edem R. Chakalov,!

Mark Sigalov,? O. Alkhuder,! Ksenia I. Morozova,*

linstitute of Chemistry, St. Petersburg State University, St. Petersburg, Russia
2Department of Chemistry, Ben-Gurion University of the Negev, Beer-Sheva, Israel
e-mail: peter.tolstoy@spbu.ru

The control of nucl eophilici t-ggovoafl eantto ms
i nteractions is employed both in synthetic
chemistry. Hermomwe a«oonasigemer al principle t
systems wi t-bo nadosu plwehd cth demonstratei hegh <che
the ability to shift atomic charges with m
created when -boomedsofi nt teheH chain becomes shc
proton moves in a bramadi erhlad s so)w plovtientuiadll y
heavy atoms. I n this case, even small geom
weakbdnd is able to cause significant shift

H-bond, |l eading to consi der abiltes chheaarwye sa ti aams
We discuss four causes f or -bpornodso na)difslpulcatcueant
of -bdnded sol'aenon(FHFxurdei slraypti on of tert.

in proteins (OHO bonds in photoactgiuve yell c
1 bdc,) prsouthesitnrate interactions (OHN bonds ir
Fi gurdd)ibddndi ng with counterion (OHO bonds i
of phosphinic acids; Figure 1d). We also ad
NMR parameters that are sensitiwvbeontde geom
simult a*men@u NIM\R effecthemfcaquadetumcal i zati or
protonbanribeowmels .
a) R R\ b) OfH‘\\e/H’O u C) His d) (j),,, -
" S o e B
R ~o A 0--H--Ng_N--H--0 0 0
F---H-F Tyr Ser/ e K
H’ He
R\/Ci Cofactor I NR3
R R I [ His 0O I
'T' (€] ] /—< :> Asp
R R ~H--0 0--H--N__N--H--0
R  r 0 e / > ©
R/H ) H/CR Q 4 Ser R O—-H (o] R
F-H F\ Tyr R«o O}‘R
H\C/R Cofactor @ H/
R/\R RgN

FigureEdamples of-bomarge siyslt@®@msHconsi dered in
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Chiral Metal-Templated Hydrogen Bond Donor Catalysts
Vladimir A. Larionov,! Victor I. Maleev,! Yuri N. Belokon?

1A.N. Nesmeyanov Institute of Organoelement Compounds of Russian Academy of Sciences
(INEOS RAS), Vavilov Str. 28, bld. 1, 119334 Moscow, Russian Federation
e-mail: larionov@ineos.ac.ru

The devel opment of new chiral catalytic
mpl ated approach iesaapchmi ddsaguoarteia noft i r
ese catal ysts activate substrat e-s t hrou

chestr a&tovydh |l @i i nteractions, rather t ha
ntTfeese met al compl exes exhibit extremel
cellent stereoselectivity at | ow catalyst
We have developed a novel <c¢class of chiral

that are based on commercially available ¢
aldehydes?(Ri g lhres)e. compl exes, the amino gr
hydrogen bond donors due to their coordin
compl exes effectively catalyze asymmetric
mol ecul es with up t %196 % dedhiatnitd mo,s etl heecyt i hvai vt ey
to be efficient selectecognntcaonralf seasbr
bi

oactive compounds in real systems.
— G —
(I H :mu- uu"= H ]
I'-IHcy§ %\sHI-'|
LN NN
NZ-H \ HIN
N—Co—~ —Co—N
\ O/ (@] v/
= 1 O° s
R X\ // R
ARR) R 1 R A(S,S)
X=Cl |
Figur&tructures of enantiomeric Co(lIlIl) co
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Halogen Bond Promoting Self-Arrangement of Exchange-

Coupled Paramagnetic Systems
Evgeny Tretyakov,! Pavel Petunin,? Pavel Postnikov,? Nina Gritsan,3
Antonio Frontera,* Vadim Kukushkin®

IN. D. Zelinsky Institute of Organic Chemistry, Leninsky Av. 47, Moscow 119991, Russia
2Research School of Chemistry & Applied Biomedical Sciences, Tomsk Polytechnic University,
Lenin Av. 30, Tomsk 634050, Russia
3V. V. Voevodsky Institute of Chemical Kinetics and Combustion, Institutskaya Str. 3,
Novosibirsk 630090, Russia
4Departament de Quimica, Universitat de les llles Balears, Crta de Valldemossa km 7.5, 07122
Palma de Mallorca (Baleares), Spain
SInstitute of Chemistry, Saint Petersburg State University, Universitetskaya Nab. 7/9, Saint
Petersburg 199034, Russia
e-mail: tretyakov@ioc.ac.ru

Nitroxides are actively used as building
based magnet s. Il n this field, a special at
solsitcat e assembly of functi orcaoluipzZ eed ¥cil tursa xeirc
Her ewit h, met al binding or noncoval ent [
hydrogen pipsdsackrng) are effectivel-y utild]
assembly obasedrbuibdding blocks into mult.i

closest anal ogues t o gheynd rboognedns b(oanbdbsr eavriea theadl
i n which t heatroom,e whfi cthhef uthcti ons as a Lewi
hal ogen.

I n this |l ecture, it owi | be shown that t
an attractive feature that -apsembt s of hest ad
nitroxides i-nawpl exichpagamaghéRurct hey b e es .
experimentalf oevitchenciensvol vement of HaB i n

i nteractions bet ween unpaired el ectrons o]
preséeénite the context of this study.
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Complexes of molecular iodine with

Lewis acids and Lewis bases
Alexey Y. Timoshkin?!

linstitute of Chemistry, Saint Petersburg State University, Universitetskaya emb. 7/9,
199034 St. Petersburg, Russia
e-mail: a.y.timoshkin@spbu.ru

The daocoepnboeractions span a very | arge r
species in the gas phase to the strong mol
at elevated 'Mempeuadtureovdine is capable to
acid and as Lewis base, whichaeadné&dnusdobro
Roald Hol hmaeoent years, molecular iodine a
in metaé cdtalysis.

I n the present report., resul ts of cCompl
stability of isomers, bonding anatgeds, the
experiment al (synthesi s, structur al feat ur ¢
of mol ecular and i onic comphéanesni ofg Ledwi se L

and group 13 Lewis acids wi teéfs)zgpred f&du(oC i nat e
wi || be reported.

The influence of the Lewis acids and Lewi
of mol ecul ar i odine (Figure 1) wil!/l be pr e
iodine will be compared with those of mol ec

I [ILA]'A — [I(LB),]'T"

I,-LA LB LB‘1,
LA

side reactions side reactions
FigureSdhematic representation of reactivit)
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Phosphorescent Mn(ll) complexes: the recent progress
AV.Ar t erh6ev

INikolaev Institute of Inorganic Chemistry, Novosibirsk, Russia
e-mail: chemisufarm@yandex.ru

In the | ast decade, there has been a r.
phosphor &d tceonmp | exes dfetchaeuisre r emar kabl e en
propered-fersi,endl ess, cheapness -admud daenlceeme nt
(manganese, O0.1% ofRetclteedtEgr t R snuabieyt )o.f e
compl exes have been highlighted as effici ¢
OLEDs, stapl scXntill ators, optical sensor s
antount erdfyeist,i reg c .

Our research group is focused-bomahesi gni

compounds bafedcomnoPali zed We dh daad i deov dli gme
new approaches to tiMe-bdeseidgremottefbedtiavtear

room temperature phosphorescence, dual phos
vaplsol vatochromic emiaysiradi @a$ umehlesaenXe a
polarized | uminescence.

I n the report, it wildl be di scussed:

fchiradtomml exes wirtahy srtardoinoge uXni nescence a
pol arized I[ulmi;nescence

fdual emi ssiiiwree @fOMWMAdWpd andCdm mpl xes

3]

fphotamd tribolumi hpeskcemees oihadMemdooane
derived[4 j gands

T pol ymolr prii e socfe hidre| i de comp | e eox i wiet o f P,
Xant p%las

ffirst observati ofnr oonf iMno ;i ™ e&spegyermcnel d a |

|l igand field [6].

Ref erences

1 ArtembeAhdWA. VOpeiLz@l3 Maonesill

2. Artembev MACH APkl eli. ¢202R4H4 alZeG0O0

3. ArtembebDalAt ¥n.2®tl8BE$ 7306 .

4 Artemdelvndr y. Eh2ambg Fr2aRrtl .

5 Artemdelvndr y. Eh2ambq Fr3or6t7 .

6 ArtemdeDalAt ¥Yn.2®tl®®BS$ 164 48.

NCI-2024 19-25 August, 2024 ANovosibirsk, Russia

KEYNOTELECTURES KL7 23


mailto:chemisufarm@yandex.ru

'H 34 International Sy mp o s i Nomeovilent Interactions in
Synthesis, Catalysis, and Crystal Engineeringo

The role of molecular and supramolecular structures in the
design of efficient lanthanide 1,3-diketonate-based
luminophores
llya Taydakov!?, Alisia Tsorieva?, Trofim Polikovskiy?, Vladislav Korshunov?,
Tatiana Vlasova?, Evgeniya Varaksina?l, Victoria Gontcharenko?,
Sergey Zanizdra® and Daria Metlinat

IP. N. Lebedev Physical Institute of the Russian Academy of Sciences, 53 Leninskiy Prospect,
119991 Moscow, Russia
2N. D. Zelinsky Institute of Organic Chemistry, Russian Academy of Sciences, 47 Leninsky
Prospekt, 119991 Moscow, Russia
e-mail: taidakov@gmail.com

,,,,,,,,,,,

The rati onal design o f efficient [ umi n
compl exes represents an urgent task 1 n th
chemistry and chemical materials science. (
optimization of thayenbegweenansteonrpganhw |
central emitter i on.

The introduction of hal ogen or ot her h
fragmentdsi koeft olna3t e | i gands has been demonst
effect on sever al factors that determine t
factors thatefdfeiteeiremimye dfheenergy transfer a
I n particular, this modification of the str
energies of the corresponding singlet and
suppresses undeessi roafbl reo nprraodcieastsi ve r el axatio
and in some cases, it is possi bleexctiot atoinpn e
energy transfer between the | igand and the

Theommunication wil |l di scuss in detail 1
modi fi catdiokmetoodnalt,e3 | i gands and their infl.
properties of the resulting |ligands. 't wi
modi fications nescetnte plromerties o f t he n
compounds of selected trivalent | anthanides
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The key role of the hydrogen bonding with the second

coordination sphere in complexes with hydrogen peroxide
Petr V. Prikhodchenko?

IKurnakov Institute of General and Inorganic Chemistry, Russian Academy of Sciences,
Leninskii pr. 31, Moscow 119991, Russian Federation
e-mail: prikhman@gmail.com

Hydrogen peroxide met al compl exes are in
(
f

science and biotechnology. B uiO2 wihteh nmd tua le

cations remains unclTehars and ecxopn tari onveedr shiya l t.
weak coordinatOfdghiabh | makeofitH di fficult t
understand t he speci fTihces onfl yt loenseeOcwimtpld reaxc toif
a met al cation has been isolated and str.
hydrogen peroxide éldonpée eear witthe ziisnearhdrdphi c
of OHwi t #O(H n a 50: 50 occupancy rati o) preve
HO2pr ot ons being determined objectively. He
to obiOCaimet &l compl exefO aissi mgt pus el \WHent and
Coordinatively wunsat usand di dio@lwiost accaitdasl ygreC
decomposition of hydrogen peroxide, so they
peroxide compl exwas $hdeprpdt oSafObecftorvneilngg b i
a SuGD2)2compl ex, as ¢t8@nf iatMldedMB yspectroscop

Crystalline sab® A DbAsl-8r @) 2 [46 HOG)I (@) ] A 18
cr o-&m®)( an o HOp CARIYA1-8r onwere isolated and ch
by scXRD, providing the complete character

H2021 i gands.
DFTtal cul ations revealed a syner g2 bet weert

with the metal cation and its hydrogen bond

Thi s synergism of primary and secondary [

under st azdiemgtHvity in biological systems.
A B

()

C(12) C(ﬁ)

FigureAdymmet d(A) uah)d 2 n(
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Noncovalent interactions in isolated molecules of sandwich

complexes: A combined quantum chemical / laser
spectroscopic study

Sergey Ketkov,! Elena Rychagova,! Sheng-Yuan Tzeng,”> Web-Bih Tzeng?

1 G.A. Razuvaeyv Institute of Organometallic Chemistry RAS, Nizhny Novgorod, Russia
2 Institute of Atomic and Molecular Sciences, Academia Sinica, Taipei, Taiwan
e-mail: sketkov@iomc.ras.ru

Met all ocenes and related compounds are
relevant to many areas of basic and applie
metihl gand bonding, catalysis, nanoel ectroni
and noncoval emtr iimttreammclte ownls are responsi
structures and properties of sandwich syst
contributi-bngano menhailng, as wel |l as weak 1
bet ween |l igands, can b®Fdanalyred adomonise cloasg
higkesol ut taommlImasesd t hreshold ionization ( MA

l onic contributions appear to be respon
transformations of some sandwich compl exes
calcul ations predict a noticeable contracti

a detachmenbhomdi2ed eccnh o mn ferloent thProeHspHCL(7
CsHs) Ti  mol)e,cuilne c(ontr as hbCtHe)Vi e lid@&8thf-onidc ((

CeHs)2Cr . Accordingly, t he s hvbAW d speéongunvi bf a
progressi on -loing aatnhde snyeninaél Et ect sometdehsity a
reveals the higher i onli o nephaarreadc ttea otf h emo |
sandwich systems.

Weak noncovalent interactions between M
sandwich complexes | ead to slightly differ
conf or mer s. Traditional photoelectron spec
di fferences. -rie@vbdivoenr , t bhriegshhol d i oni zati on
resol ved peaks corresponding t o dhf-f f er ent
benzene) cHrTohmisumgi ves an unprecedented op
noncovalent interactions betweenosubati boer
properties of sRencdwitcdh ,snsetwenrdsat a have been
DFT/ MATI study of met hTyhleat e d f | cuoebrdatet 0 0 € n eN
interactions on thé&>-CeHaMe2mtapme eernserigy  aif f (e
t h athb-CssMé2LCr . DFT calculationsrespensi bhe Mme
such effects.
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Functional metallasilsesquioxanes: (non)covalent mechanisms

of self-assembly
Alexey N. Bilyachenko,!? Anna Y. Zueval?

1A.N.Nesmeyanov Institute of Organoelement Compounds, Russian Academy of Sciences,
Vavilov Street, 28, 119991 Moscow, Russia
2RUDN University, Miklukho-Maklay Street, 6, 117198 Moscow, Russia
e-mail: bilyachenko@ineos.ac.ru

Cageli ke metalliasi bBs@s puwiifmagt ad kaascso mp| e x e
with attramoleeeul(asrupanbptiitfdoectrierng lappl i cat
Noncoval ent mechani sms , (#&t aolrl ocre;mwen st e
i nter aznte otmainvi al but i nfl uent taasls earfbfl egc tosf ¢
of metall asi |l sesqui oxane .daegdu/recoowidlilnapr e
recent results of our group in molecular d
i nvestigation of their functionality.

i WSk 2Cu( acetlcmgrseghl ar (left) and el
) forms, governed by t%he Il ocalization

Fi gurTe pl v
(right
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Non-covalent Interactions in Coordination Compounds with

P,N- and related Ligands bearing Heterocyclic Luminophores
Sergey Konchenko,! Taisiya Sukhikh?

INikolaev Institute of Inorganic Chemistry SB RAS, Prosp. Akad. Lavrentiev, 3, Novosibirsk
630090, Russia
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Within the | ast few years our work was f
of coordinati on c+daenmdi torPyy ro fl i mawmals M,eMr i ng
known l umi nophor e f rbaegnnzeontthsi a daisa z a2l,€els, 3 an
benzot Mf@zmpeunds of the types shown in Fi g
appealing ligands in neutral or anionic dep
of metals both of main and neighboring grou
All the |igandsataonwelolmpayu ncdosto edd essptliang | umi
properties. I n this report we present t he
bet ween the |l uminescence and the structure
point of -woewl efhatnndo nitnetrr amo | ecul ari ni nttheer act
crystal structures.

Flz Ph  Ph R\/R
Het\N,P\N,Het Het\N,/P\N,Het Het\N,Si\N,Het
H H H H H

_Het
Fl’h Fllet Fl’h HN ||=h
P. NH P P N
Ph” \I/ Ph” R Ph” N “Het
R R
e ™
Het =
=N, =N,
@ZN' @:‘N'
N e o~ J
FigureThe major types of compounds used as | iga
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Structural-molecular plasticization of polymers: the role of non-
covalent interactions and application limits for controlling the

conformational structure in an elementary unit, the packing of

macromolecules and the physicochemical properties of films
J. Kostina!, L. Mikhalitsyn?, O. Adzhieva?, Yu. Denisova?, Yu. Bogdanova?

1 Topchiev Institute of Petrochemical Synthesis RAS, Leninsky prospect 29, Moscow, Russia
2 Department of Chemistry, Moscow State University, Moscow, Russia

e-mail: julia@ips.ac.ru
assical plasticization of pol ymers i s
n thermodynamics, mechani sm and
tion and &oteculaal papsiasausniecst iztahhai tio O
ve and the polymer forma ther mod
ms, a structur al pl astii3c iwze,is I
it

moQ
QT »

t
c
d
y
iveso) and increases the mobil

adsorptionefftedet A]J] ubhicltli®eads to a
tion temper at Moé e oud | atrhep i @mplty reesrzsat i o
odynamically -solmpani blsg spemymem whi ch
mol ecul ar plasticizer) content can reach |
ffect i s achieved by reducing-pohther macn dhm
ase doifl uent (entropic process) or polar in
ature of the interaction)

Nature abhors a vacuum, and between two ¢
f plasticizers, there must be an intermedi
r uenmoureaclul ar pPl,a sitn ¢c whatihonmo neocl uel ceusl ao f 4
stance (whi ch can al so be <olvaémrint mol
eractions i nitiate conformational or der
y’meiThe i mplementation of hydrogen bonds
/ mol under certain conditions gywnofbecom
coval ent binding along the chain, which | e
macromol ecules in a polymer object (fil m)
physicochemical properties of this fil m.

For a number of aromatic polyetherimide
criterion that all ows theomestul eafrf eodtaist e cu«
control the gas separation characteristics
separathont wioss of gas permeability.

For polymers based on subsfioumded hey ¢l oo
application of t he structumoalecuwelrarn er |
sticization has a |limit for controlling
ms, which we can register spectrally ant
ponent of the specific free surface ener
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Exploring Reactions of Ambiphilic Selenyl Reagents with

Unsaturated Substrates: Synthesis, Structures, and Non-

covalent Interactions
Alexander G. Tskhovrebov?

lPeoplesd6 Friendship Uni ver sHedesatiomf Russi a, Mo s ¢

Smal | mol ecul €0s,2,Ns&OhgHasi mMple nitriles,
Il socyanides, and others, have the potentia
readily available raw materials for the syn
Throughout the past century, theabmbsevatio
exclusively been associated wi t h t he use
transformations Il nvol ving transition met al
have, without exaggeration, transformed bot
activity aspatehbohe. appeal of transition me
sever al drawbacks, such as the high <cost a
2006, Stephan made a groundbreaking disco\
effective system exi gtamnstihatondaned an st anantic
reversibly activating a small molecule |ike
a starting point, after which the concept
activation of smal | mol ecul dseallasngbedr mdew
centers worl dwi de.

I n this report, our progress towards t he
ambiphilic s&dlfenylt hel atcftaorvmmgs i on of wunsatur .
highlighted. 't will be shown that they ar
wi t h a numberratefd wvsndastwates, such as ni
Il sothiocyanates, isoselenocyanates, ketones
t hat these reactions are reversible. Furt
aforementioned new reacti omnel eacliduvotwai nh & g s
compounds that are inaccessible through ot
el ecdebinci ent selenium heteroa@glylcéa@sclhalcadgpe
bond. The types of supramol ecul ar organi za
solidephas well as their potential for dire
assemblies, wild.l be discussed in the report
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Towards the criteria for distinguishing the covalent and

noncovalent bonds
Ekaterina Bartashevich,! Vladimir Tsirelson 2

1South Ural State University, 454080, Chelyabinsk, Lenin av., Russia.
2D.l. Mendeleev University of Chemical Technology, Moscow, Russia
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It is i mportant to establish whether t her e
bet ween the typical noarcdbvea | pernd b laenmd  rceolvaat! eed
the <cateagoofrizlae i otiyrpoengf oTret s el i Bandsc U ITarBl)y
i nt er.dAst iangr ul e, the TtBs are relatively we
charges Rel ati vel y -csotorrodnign alt @md isntgr uichn uf e &
classified-axscetpheordmmorcoval ed-holbesndsf At Tt
atom undergo t hees.stWea irce waanlsdeedaticheg sound pi
tetrel chemical bonds usi ng -ftrheee tagouod nst ulma :
crystalliTohge aprhogfad mee solneefct r on functions along
very inf.oewnfaeechwne t he el ex ¢t h asayrarteilcat i on and

stati c padtoenrgteioanldss |l i Mé est 2B Mg weaanddt Bwse r e

exami Wedconcentr aiTead Core TttThta Na&el TN (Tt = C, S
bonds madrcul ar compslaenxyd sge r ana @@ yil $sat r anes and
ger matttanese systemstbabnmfpatimol ecul ar nucl
substit@Quirombservatidn$fehewcethbhat weba di s|
oft he el ectrostatpat eannedk att ddteeetsm st lme¢ i boundary
at omi c hbiagshi Inisgihntfso rtntad itchieoadodWthpe . qual i tativ
di fferences bet weegal &mé noavmadlkemte dbondds we o0b:
using the behavi otrhe¢orf® rt dh ec mRvearina o tthi®ICe ,i nde x
as weltheapr off hé e fpaowlfeint i al alongl It hehdeoad
descriptof sddlirecaedmetntt eswiggle st e d2barsietde roinont h e
super post hteootnalofst ati ¢ paontckndliemdtsr ost ati c

ent
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Diversity of Noncovalent Interactions of Cyclic Copper(l) and

Silver(l) Pyrazolate Complexes
Aleksei Titov, Arina Olbrykh, Oleg Filippov, Elena Shubina
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Cyclic trinuclear copper (1) and silver(
f

pyrazlil @ameds orm a wide class of compounds
compl exes exhibit a variety of coordinatior
| eads t o met al ophilic i nteractions I n t h
photophysical bédlkavioo mat homough exci mers. AS
compounds can form noncovalent intermolecul
This opens up opportunities for designing
structures and properties.ti@me ngavp wcloaorr ds tnra
compounds invol ves intermol-metudalar o-f omee ;|
i nter a@at@n otnkse ot her haonrdgMnthai miseg olfi Pands
to the rearrangememtzodfattehe omet alopening up
for noncovalent complexes formation.

N—N Ay St
R, N/M M\\ R, | % '*_é“':xk W% v
T g e
R R, ——K B o B
FigureChemical structure of CTCs and examples of
The talk covers our findings on the i n\

i nteractions between trinuclear pyrazol ate
and structures.
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Supramolecular polyhalogen-halometalates
Sergey A. Adonin'?

INikolaev Institute of Inorganic Chemistry SB RAS, Novosibirsk, Russia
2Favorsky Irkutsk Institute of Chemistry SB RAS, Irkutsk, Russia
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Ability of halider,comprlexesmmhdrelty,r ohomol e
ncl usion c¢compoorunpel whalhogdeins via hal ogen

oticed decades ago. Surprisingly, this fea
ears; aftee, athbsgapeaea experiences revival
The talk covers the r e$wiltthsi o btthad nleads tb yf e
he family of structhad @almey adliaverssefpdli ysmalti
el lurium, tin, |l ead and some other el ement
el evant to modern materials science.

‘\}\/\;0/“\}‘/1‘&/‘ j'/\y

¢ ¢
Fi gurEex almpl e of phodlychnad toagleght9d}: { [ Te ClI
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lonic Liquids: Self-Organization at Nanoscale

studied by EPR techniques
Matvey V. Fedin,'? Olga D. Bakulina,*? Mikhail Yu. lvanov?!
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l onic liquids (lLs) draw an increasing a
to their unusual physicochemical prope
claitnicolnusdi ng new directlonpaft ipouloars, |
i zati on d-covahenby inberactions and
tructures/ heterogeneities are Iimporta
tion and characterization of such nanc
dpemeen to of new experimeathl| sappresaches h

S5SF 03509 o
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I n a recent series of wor ks, w e devel
Resonance ( EPR) met hodol ogy

i I Ls in a wiSdiencreanigles oafr es
i c, vari ousl asbpeiln® dp rloLbse s
chniques have been use
n wroeusso | weevde ,E PRu lasl e oawrsd o
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Adding a dimension: crystal engineering of iodonium-based 1D

and 2D assemblies
Natalia S. Soldatova,! Amirbek D. Radzhabov?,

Daniil M. Ivanov?, Pavel S. Postnikov?

1Research School of Chemistry and Applied Biomedical Sciences, Tomsk Polytechnic
University, Tomsk 634034, Russian Federation
?Institute of Chemistry, Saint Petersburg State University, Saint Petersburg 199034, Russian
Federation
e-mail: SoldatovaNS@tpu.ru

Hal ogen bonding as tool of crystal engir
fields of chemistry, including mechanochemi
materi al s. Particularly I nteresting IS de
noncovalent aoheeaetitdhe tompl er regenerat.
after sorption. However, the design of non
complicated due to |l ow predictability o f
noncovalent interactionablde hoamawdok sSesug

Il n our wor k, we propose wutilization of i

bond donors. We displayed fundament al possi
supramol ecul ar architectures (0D, tllbe and 2
anion and cation structures. [1, 2]

Supramolecular assembly
0D » 1D » 2D
FigureAdding a di mension to supramol ecul ar as
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Hydrogen Bonding and Anticancer Properties

ofPal l adium(Il1l) Acyclic Diaminocarhb
Mikhail A. Kinzhalov?!

1Saint Petersburg State University, Universitetskaya Nab. 7-9,
Saint Petersburg, 199034 Russian Federation
e-mail: m.kinzhalov@spbu.ru

Noncovalent interactions, playpar pivwol al
bi ol ogi cal mol ecul ar recognition and bir
el ectrostatic interactamadsbase gafifta otni,v
onl yi cofacnudcsl ebut al so of proteins and
ogen bonding can also enhance the sol
ogi cal medi a.

this context, transition metal compl

andgei bifi tant advantages for bi ol

i icity and Bronsted acidi

- >
WY STH—Dg_o0oa—~a

I
0 [ t
ir of electrons on the nitr
e involygrmems -oiditintet eNr( g | e
wi t h bi omol ecul es. The flexi
nocarbene | igands nodcamhmérwyel iemtd
results in the adbot atefoboncitenbibi o

This talk wildl report the discovery of
Pdand'SPpeci e€, Bhehated acyclic diaminoc
exhibit excellent antiproliferszoupvtoalt
eM) together with effective inhibition o
bond interactions seem to be a key fact

(S S )
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Noncovalent Catalysis with Organic Lewis Acids
Dmitrii S. Bolotin?

I Institute of chemistry, Saint Petersburg State University, 198504 Saint Petersburg,
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Organocaitsalaynsiasttractive alternative to n

to the significantly | ower har mf ul effect
sensitivity of organocatalysts toward at mo:
the directions i n tehled doefv ed logarnernd p hoifl itch eo rfc
the preparation of analogues of met al comp
el ement with a kinetically |l abile coordinat
catalysts combine high actriiweatdilngnealsi | iatny,
stability toward oxygen and water.

The report wi || di scuss the | atest expe
reactions in the presence of cationic org
compounds (Figure 1) Speci al attention wi
catalytic systems involving a new type of
of the reactivity?!™f the organocatal ysts.

j@%

' generation 2"d generation rd generation
poor activity good activity
poor stability good stability good stability

FigureSdhematic representation of the cata
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Bis((9H-(diazafluoren)-9-ylidene)methyl)arylenes: Structure,

Optoelectronic Properties and Sensorics
M.S. Kazantsev,! D.S. Cheshkina, A.A. Sonina,! I.P. Koskin,! C.S. Becker?!

IN.N. Vorozhtsov Novosibirsk Institute of Organic Chemistry SB RAS, Lavrentiev ave., 9
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Fl uorene derivatives are widely used in
| i @mi t t i ng! Tcheeviircewi.de structur al variabil i
materials with tunable functionalities for
Parti culfalruoygeln@éiene deri vati ves-i npdouscseeds s a

emi ssion,-amelch&areo moc htroo nciosnni odruneat i onal rear
in sol PAddittaiteenal | vy, Il ntroduction of nitro
all ows one to wmphdvewiehgcefbdbect, stabil it
chelating ability.
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The halogen bondihigs dsetfiilnedacitni v2d1ly3 i nv e s
&H eelng i nteractions. I n most cases, (e

noncov

withdrawing substituent through nonmet al a’
formation of halogen bonds. plen etmeing wordk dwe
including electropositive Ge, Sn and Sb ato
toward iodide | igands, which wastdemsnstr a
[ Pt NCHR 2R Me (@9H ( Fi gurTeh el-psriynsgtlael XRD dat
reveal eid AtRAé¢ i MIt er act i ons, whnalcdnge:ranbdnredstrdau
to their geometric parameters and further
model s with periodic boundary conditions.
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Pavel V. Petunin,* Matvey K. Shurikov, Evgeny V. Tretyakov,?

Pavel S. Postnikov,! Nina P. Gritsan,® Antonio Frontera,*
Vadim Yu. Kukushkin®

1Research School of Chemistry & Applied Biomedical Sciences, Tomsk Polytechnic University,
Lenin Av. 30, Tomsk 634050, Russia
2N. D. Zelinsky Institute of Organic Chemistry, Leninsky Av. 47, Moscow 119991, Russia
3V. V. Voevodsky Institute of Chemical Kinetics and Combustion, Institutskaya Str. 3,
Novosibirsk 630090, Russia
4Departament de Quimica, Universitat de les llles Balears, Crta de Valldemossa km 7.5, 07122
Palma de Mallorca (Baleares), Spain
SInstitute of Chemistry, Saint Petersburg State University, Universitetskaya Nab. 7/9, Saint
Petersburg 199034, Russia
e-mail: petuninpavel@tpu.ru

Stable organic radicals are one of the p
of qgubits, organic me mory devices and
abovementioned appl i c-aagndonsntcroanmolodcudfar i re
i nteractions are tehte &reyf ifraaxlt oprsop errftl iuesn cof
exampl e, symmetrical tritldadpcaée egpalbrtednkb:
radi cal mo i eftaleds diafsf efriemeceed J v-pahagse spec
organization. Typically, hryndir meggce ni rbtoenrdmso | sei ¢
short contacts but, in our research, we f o
efficient halogen bonding.

We found t hat addi tion of hal-ogen b
diiodotetrafl uor obceonnzteanieni mh-gi tpiotrxii direysle | ead
formation of family of new phabrsabkpendesn
uni que architectures of intermolecular shor
materials from the same starting compounds.

I n anot Awe damenstrated that addi-tion of

crystallinad rmixtdenywll |l owed to obtain suitabl
homogeneous samples. Thus, halogen bonding
for control and chamgiimegtaofons alnidd aph as er ecsrt

properties.
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Cyclic and macrocyclic polyhydroxylamine ligands for

coordination chemistry and design of H-bonded networks
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Cyclic polyamimaewnsantidavaezatr emendousl!l y ir
areas, including coordination chemistry, c
and materials chemistry. The abil itbtoyndof t he
donor s/ accept orocppporrotvuind etsi evsa sftor applicatio
recognition, and sensing of small mol ecul es

Repl aci A mohieetNy -@Ht ¢pr amp Nenabl es the al't
coordination and hydrogen bonding propertie
w e designed and synt hes-N-bhgdr o(xnyd carnmo )nceysc | i
i ncorporat eOdpunhiot § i wiet INi*tnf hoen es tmaulcetcuulees. o f
i gands and t heimetcalmpiloenxse samdi tshmadl | mol ecu

I
b
h

y the formatiocmandf i muoketmplecuhtarahydrogen
ydroxyl amine motifs.
Cyclic and macrocyclic polyhydroxylamines i Complexes
| s Ce
Ho. /™ "\ o HO*Nq’OH HOmOH | <x p Loy
N N ’) : N, " O// \O
¢ChC D G o
N N NZ \OH 1 LaNd
i mo\Jon L(.)H\) ;
i M-cyclam(OH),, M-tfo
i M = Fe, Ni, Mn
i Aerobic oxidation catalysis
i 0, H,0 0, H,0
! RNH-NH-R'  R-N=N-R' R-SH R-S-S-R
FigureCyclic and macrocyclic polyhydroxyl a
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formation of functional materials from peroxide containing sols
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The sol gel process in peroxi denisgwd e ms
properties of hydrogen peroxide. Firstly, h
Secondly, hydrogen peroxide in its molecul a
form the corresponding coordination compoun
sol sentl n basi2 ilseddapr oH onated -aadd f or ms
hydroperoxol¢mmpdexés on, hydrogen peroxide
bonds, whOmol|ltelteul d al ways participates in
bonds as a proton odomnmlhme, aswhdich, pdopertti es
peroxi de, are higher in energy than those
hydr dtes.

Addi ti gcOat @f s Hst ems of hydr-hlixoclcommpomamntss

sults in competing reactions of polycond

gands, which, under certain concentration

d stabilize soliyiatry iacnd etsheviguhr fha gen a@fc tt h e

e to the presence of terminal hydroperoxo

nds . Such sol particles are a building b

terials of varThoeusdenpoorspihtoiloongioefs.a sol on

possible to obtain composite 2D materi al
the corresponding el emerdt nf adhi tciomn ,i nt

SLWQ S TT O T30 aoY T T
O C QYOS TTTFTOYOC S TO

esence of peroxo groups in sol particles
teraction with various oxidizing or reduc
noparticles of peroxo complexessoWwithn, a
seous hydrogen sulfide foll eswéd eby ohedtt ati
| fi des of the corresponding el ement s i n
nocrystalline coatings on t°h® surface of
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Met al |liopthedacti ons i mpart i mportant prope
such as I uminescence, pol y-¢dihmems isonn a Imaghed t
conductivity. Thi s phenomenon i s general |
i nteractions bet weemr sadjuac etnot tnmeet aolyzecrel natp p i
andzopbitals and it has been intensively st
in this area are related to the solid stat
by-rXxy diffraction pr ovimeeéEaperteadi sceo nit mmfcarsma tl
structures of g o-lach dc d mp lee xmod e ciuh mlfifauwe ak b c
i nteractions (aurophilic interactions) are
and correlation effects. Such specific nonc
all areas of gold chemistry, especially 1in

I n this work, we Treport the synthesis a
compl exes bhaesteedr cocny cN i ¢ | igands displaying .
i nteractions. These are Au(l) complexes wit
1, Phenant hr, &Ha&i myersi,di2ne s, bis(arylimino)acen
ot her s, as we l | as compl exes Au(l11) (
tetraaryl porphyrityqhrs (TPP) (Figure 1)

/PPh3 Ar Ar

[(PPh;)Au(BIAN)I* [Au(TPP)]*

FigureEAxamples of studied gold compl exe
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Noncovalent interactions of aromatic fragments as a factor of
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the formation of new structures
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Wh e n analyzing t he mol ecul ar and cryst
reasing attention i s -bevalge mptaiidn tteor atchte
ent task for targetedousne ngf fakbémr asi a
e ms I n whichheéebve reset acst ioofns are qui
i nation of aromati c fwiatghhernavsi nwg tshu bssttrio
ious aromatic |igands can |l ead to t|
ormation of atypicaéahersbatocmongretiiets
ested in such combinations, wendsynthe:
fluorobenzoate complexes of cd-, Ln, a
l igand®r mShguetfdret s 1 n thesa& syster
nat’i-o &-F-'0,fC-H-F, - Fand ot her t-gpeal eoft no
ractions. For compounds of Cd and Ln t
coordination polymers with compositions
mpl exes; forf o3dnametoanl 0ft mew types of <car
atypical reacti on productpser wlag o rmbas eernwe
stal s, the crystals of coordination
fouotretrafluorophenyl saobsnhbst méntes nat
various other aromatic moieties.
obtain a more complete picture of pos
dv
It
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isable to focus on aromatic fragmen
ro group belongsitbdthwi sBgreofgestt et
of bppenvtaféuwroe obtai neandwi3,h5 ani
benzoic acid.

Using sever al di fferent anions made it
tructural diversity of new carboxyl ate ¢
ompounds and structurally characterize a
onsidredeas chaylpatnt er medi ates of quantum
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[NiL2(ROH)2] low-temperature ferromagnets:

intermolecular contacts and magnetic properties
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One of the main problems in the field
synt hesis of magnetically active compounds
conditions and have reproducible propertie
structur al frag memy st dlogy mifngt tehse compounds
weak intermolecular interactions, including
The | atter are highly sensitive to their mi
the magnetic properties of the compounds.

The results of studpohygmar seomelsexés | afyel
t ri f-d asroirwa tiinvied aozfol3i ne ni troxi d2é ROH Y iac &I by
di scussed. The i nfl uaenndcneg eafmod lkeacrud iamrg ciomtt raac
magnetic properties is demonstrated.

l

Figure(4d) | nbtomdsay@biérddd dot | ines) and (b) int
contacts (green dot |l ines)Me@HY he crystal str
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Supramolecular strategy in the synthesis of graphite-like

carbon nitride for photocatalytic applications
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The gl obal trend towar ds decarboni zatio
syst ems requires t he devel opment o f new ¢
alternative energy based on the use of sol
ignificance and pr actiscsalofpmphogectag .al Yyhe cp
as wetrledausctdO n, under visible | ight I S
ractive in this area, since in this cas
energy of chemic&lThkearmunhs fiagtoar hieadeol
tical use of photocatalytic progesses ¢
ction is the |l ack of efficient and at
ocatalysts functioning wunder the visib
t 43% of the solar spectrum. Recentl vy,
en attragtaphibtyi ¢ healsNa.onl tnihtas dteheg proper
mi conductor with a band gap of 2.7 eV, a |
nducti amebanmds$ able for wetdaurcdtsplni.tti ng ar
However , h -CiMawslykntdpesi zed via traditional t
met hods usually suffers from | ow surface ar
charge carriers$ canjswegatbegd thleectroni c syste
photedox potential . iArlcshiwietcht itnhge offr ammaetweorr k
for the target application is the gener al
Recently,componwai chN precur soeyanumdlcamiamce d
supramol ecul ar compl ex waoc suysretdhsbasT segsaC t i ng
supramol ecul ar compl ex contains two compon
ot her by hydrogen bonds to form a planar st

N

ONWoTPT ST T~ nm
oomw®ZODoTIDTOD = T

g-CsNa. It has been shown that the wuse of thi
synthesis | eads to the materials with enha
report will despriamelthel asesafrat-€dlay i n the
based photocatal ysts. The relationship b

synt hes-CalNd anrgd gi t s dadtei vtiatrygeiteed processes
production and carbon dioxide reduction wil
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Supramolecular organization and intermolecular interactions in

novel peroxosolvates of highly-energetic compounds.
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At t he beginricnegnt afr y t henul2tli eeonneprogneetnitc hi
materials (cocrystals and salts) become t he
their enhanced physilc@uwihteemi cat e mtrioy,er p & e 8 X

(crystalline adduct s? ofof hyhdirgoshgieyn i cp e 0 xgiad
compounds attracted particular interest. Co
a source of additional oxygen, can correct
energetic materials and thus 3% mprove their

Crystalline hydr ogen per ox

(nitropyr azol yeHsNdOsArb2z a n's

(1A BD2) , 6HaB60sA BD2  (2A BD2) and

5 (sB2NeéO0s) AGb 3) , were prepared
hi ghly concentrated hydroge
their structures weag dete
tallography. All three |
d on the same supramol e
t by peroxide molecul e .
r me202. moAlelcul es f or ms t
ogen bonds3i sCotnfpeoumnar e
pl e of hydrogenrO:zbonding
ecule and nitro group a
owing medium strength.

Fi gurHey dlr ogen bonde
in the $AWucture

Fi petroxosol vate of zwitte
03S-CeHa-N2*A 2 §O) 4A(kD2) was obt ai
solution in 98% hydyodehf
study showed that :2Cmodhecmn
are involved in al most |
HOOHEéOsS-C, HOORH¥O and stron
el ectr o® ®iHRicntCer acti ons |
t o-NIIN*di recti on *&v®O t he padiroatti ""”"L
aroung. 2. 8

FigureSapramolecul ar a4dl@degation i
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Unraveling the luminescent sensing mechanisms of metal-

organic frameworks through MOF-analyte interaction analysis
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Luminesceatgameital fr amewor ks (MOFs) are of
nnection with the possibility of their |
alytes (gases, metal cations, small organ
t he fr ameévwdrokpsh,y si t ail wapvreol peenrgttihe sand e mi ¢
ensity may vary significantly. The mech
Iyt and MOFI| umieraas angnrtte gspeprinsgien gmo st case
ery complex and practically unexpl ored
Two selected cases are discussed in the
| at ed t o | u mi nRoersgcaennitc zfi rracnoenw our nk assemb
Qs OHY?20x-0l ust er s( 2anAlde B4z,040 x a-4l j-daizyoll)edi benzoat
ions, which demonstrates a highly sensiti
ammonia and ami nesbiilnl iwan elri miitt h! pfardet e
|l umi nescence enhancement mechani sm was

analysis of t he i nteraction b-et ween

DT OO
= 35 35 ™3> O
<< S 5<0

i
e
r

Do Qo

O T g4t o— =
X O®D® T OO

O 9 S5 0

zooxadiazol e fragmenctovvaH idtthiLtNev eat € d n a

ding to strong symmetry disruption of tfF

ited state, resulting in emission enhanc

The second case describes the Il uminesce
terbidbmacleidl ) MOF wi t h a flexible tetracar
sul fadiazine (SDI) antibiotic with extreme
high selectivity (antibiotics of three ot
guenching) . Il n our previous works the | umi
correlation wWMQ/hL UM&I aotribviet aHO ener gi es of \Y
anal ytéds the photoinduced electron transfer
strong quenchi fgowagepobpsiemnvtehle di scussed ca
that two different antibiotics, ciprofl oxa
HOMO/ LUMO | evels and for both of which t
demonstrate quite different tl whi meascéamoel 2a
for the first time we propose a fmeawml|lgypgmeroac
supramol ecul ar complexes based on the exte
di stribution in t-DET exartliitaends .s tAast ea brye sTul t ,
of wowal ent interactions between the analyt
wer e reveal ed; t he eveOFc ud wlapgri amasl eaxcful an alcyotn
all owed to highlight the difference (iCdl Pcha
and SDI) and MOF in the excited state.
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Role of Noncovalent Interactions in Structure and Properties of

New Metal Complexes with N-Substituted Imidazoles
Irina Sterkhova,* Lidiya Parshina,! Lyudmila Grishchenko,! Tat 6 yana ,!Bor odi n.

Lyudmila Belovezhets,! Valentin Semenov?
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N-Substiitmitdeedtd be@gzi mi dazol es) and their me

among the most promising compounds for medi
numerous drugs with a range of UNefwll3prope
i mi dagbkazi midampl eyxes of zinc(lo1), cobal
cuprum(l1 1) wer e synt hegiazyedanand/ s $ udiNeViR, [
spectroscopy and guantum chemical cal cul a
mol ecul ar®. docki ng)

The antimicrobial activity of. cdaumponwsnds
ubtainlgi,s .coThe complex of cobalt chloride wi
howed antimicrobialE. adtuamétsy selieral ati mes
i gher thanAlgM na mariyxsins and mol ecul ar docki
nvestigate the features of noncov-al ent [
tac)kiomfg the resulting compounds in the cry

Figur Mol ecul ar structure of cobalt chloride w
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ROK™*-d"-arene coordination as substrate preorganization and
activation for superbasic metalation and intermolecular
hydroamination

A.N. Selikhov,1? A.A. Trifonov12
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Nowwoval ent I ntermol ecul ar i ntebhbBotkons
metals play an i mportant role in many biolo
fruitfully employed in catalysis. I n this w
al koxi des wirt hbuda kysupgar b'i bwd atted Iciogppardd .nat
unsaturation, potassium ions coordinate va
substrates. Coordinated benzene and toluene
sphere can undergo metal a&thiaom,i mtes ptelce | vet
interachBuwhi wasBthClMie ( Fig. 1).

I n this work, unprecedented results wer e
hydroamination of ol ef i"Bsn, K ddathalryz esdy st ye mt
assumed t hat t he pronounced el ectrophilic

promotes precoordination of ol efinic subst
rapid and effici?ent hydroaminati on.

Metallation Hydroamination

S O
Nu = Bu’, Me3SiCH2- Nu = RZN-, RNH-
Figure 1
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The role of intermolecular interactions and crystal structure in

photoisomerization and mechanical response of solid

pentaamminenitrocobalt(lll) complexes
Boris A. Zakharov,! Polina P. Kalininal, Elena V. Boldyreva?!
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Crystals exhibiting various mechanical e
emi cal reactions, such as jumping, twist.i
tract much attention. The reason of t hi
omi sing fbr var ea-ttesnodmimamodevi ces such as
splays, movers, switches. A number of pap
ese contributions are mainly devoted eithth
ese effects, or totwheddndg al idgehtai bedt B
chanical respons¥®.?phenomenon itself
Chemical reactions gen
srystall ographic studies of products an
ain this phenomenon. At the same ti me
mati on on the ffect of mechani cal I
actions. I methind lueaseestoddeixngrimal act
crystal structures even without p h
effect of deformation on t
oadsiinngu | otfa nae ocursy sitrarla dwiatthi oint
cantly I imits the area of t
|l es or rods, that cannot be
f actc omapso padpdp(d)BNHR]dC ItadO a s i n

erate mechanical r

e
e I
r fi
i i ke need
s approach in
y

O 4oL Cc 4T —T T o —
353 33OT 5 5 35 35 X O

This contribution wil/ present the resul
a | oad on the <crystal using external hydri
changing thespheeeonioonerof coordination
pressureo) . C@bmanmi naei tcroanpdre x es -wp hédrr evar i c
anions underngiotirnigt o niltirnok a g e I somerizati on
mechani cal response were chosen as objects
intended t show how compari sbmaioh ¢taesadib
the photoche cal reaction itself, hydrost a
and anion ubstltution can help to establis
response, hot ochemical transformatalon and
structure that i's i mportant for the pract
crystals in mat®rials and devices
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Coordination-Supported Chalcogen Bonding for Molecular

Design and Enhanced Properties
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Tel | doraisuend chal cogen bonds ( ChB) are amo
no-novalent i nteractions t hat i nclude heav

noticeably stronger as compared to those wi
for much more ver siasttirlye tsot rbuec tswerudlu ecdldea mm o1 ¢
(TeD) anfdubedwzoderi vatives, the Te atom can
bonds, thus | eading to oligomers ori pol ymer
X ChBs (calitQl et ethamel Lt tpoo sfsoirbm est abl e ¢ omj
witdh fferent typexXg =ofhadommgerns dles, chal cogeno
or-donors), possessing moleciNiarogenpatltgpmer
the TeD ring can also form Aclassicalf coor
BPY . One of consedNtjeseed nidartyheon™@ea ng uni t
that result in their |l ow solubility.

We propose simultaneous use of donor and
ring by -memimé mgd 4] TeNLLLMX] secondary bondi
bottcmordi nation with a N atom and ChB with t
centre, X = donor atom). Complexess(Xf benz
= CI , Br) were first to demonstrate the vi
rati osar oddlgyomer i ¢ chains wi tuhniatlst earrnea tfionrgme
with the direct aNdt ol eAlL LcXo odri asit rmantciessn c har ac
(2.10922% or CI13. 330 ®r2 Br ) . Mut ual orientation
determined by these bonds. CompbCauxXat iXon wi t
cl, Br, Il ) leads to a series of molecul ar
CUN coordination and TelLLLX ChBs. I nfl uenc
mol ecul ar geometry and spectroscopic proper

R N\\ Z N\\
T Oy L\ Ty = L\
A TeD R \

Coord.- /
BTeD Coordination ML, supported L, M
ChB
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Macrocyclic Ethers:-asSseamkxltyrRe cainlda rSietl

Tamar a Valvamoy alGatrii lcmv Beatasslsiia Kf yuchko\
Deni s Pflcch®&huwirkbovwwgeni j Mal ykhi n
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The report consi derosf a sfyasntidifya ©oif¢ osbtjue
r crystalimehgicon€anyisepl ol yhal ogenated
Nt ai-dbnfgumct i ons wi tfAVamrioawm!l eetphaemr amet e
e struetourrneerashr mawoe : et her -1shifrBemb(elr8e d ) |,
omatic framework (benzene, pyridine, n
ceptor f g adcmeniNXICkd and number of hyd:]
nor 2 (ONHH, COOH) and ) Thlkogems e( E,haClact e
gg peand compettihtei omai mf -fsotrrmuentgurient er act
ydrogenHéd¥mwhe XeX= C, N,cr QO r ¥Namon &
amino HI g;an@lé el ectobhacts), motifs and d
e supramol ecluHerr sltag ueft ut be structur al
mer s as fact os sl eccotnitvriotlyl i @amgd t-©iteoi c hi
l i zati on, common fbkhkatsues amobde el
ctthuerremody n @miod opm¢g si c al c haryastt &Irs st
uat ed.

cal cul ations and QTAI M, NBO, N
at a quantitatryet adlehvietatciron eb
cy of vari ous supramol ecul ar sy
tallization. fOaoldesdrgeni pgo pcasyed
structure and characteri sti S .
r st exraom@imeomdt eads sseenibfl v -of h e
wi t h hPéi1l iP6spl basdedaladany t e a (
robenzidine mol ecul e has been di
e mol ecul ar recognition effect, b a:
t he supramol ecul ar and ther mody
ystal s, was use-purtia y i sddlaartiene hingpm o m
| ycondelnhseatdieotneect ed change in the fluo
pol yhal ogenar omatcircy saml he g atuipoonn sciomt
erating prinsestplte estiprambi decul ar t h
emoi ndi cator s.
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Interaction of iodide cluster complexes [{Msls}ls]? (M = Mo, W)
with dimethyl sulfoxide
Anton Petunin,! Yuri Vorotnikov !, Michael Shestopalov *

1 Nikolaev Institute of Inorganic Chemistry SB RAS, 3 Acad. Lavrentiev Ave., 630090
Novosibirsk, Russia
e-mail: petunin@niic.nsc.ru

There are | ess explored areas i n the ¢
compl exes of mol ybdenum and tungsten. For
which can be obtained by replacing the ter
(e. g. coordinati msg ssaluwdearetds )h.etkEweonl elpe i ¢ c |l
(with several types of ter minal | i gands)
substitution. Such compounds exhibit a uni
practical -rpaoyt emadmtad a gtX, | umiah ¢ $ ¢ &€n caec,t i wh aty
they are also interesting from the point of
the presence of |l abile | igands.

I n this work the interaction of iodide c|
tungsten wi t h di met hyl sul foxide af®d®MSO) l
di substituted products have been obtained
I1HNMR an&XR®Cmet hods twerceompsaeade t he observed
specific substitution products, allowing th

The addition of mol ecul ar i odine shifte
towards more substituted forms up to homo
Based on this study, a method for the synth
counteréshaBDBMEIM M = Mo , W) WwAamsaldewied opfedt h
structures of t hese compounds-cagwalelanted | t h
i nteractions between inner i1iodine3.l939Aands :
i W: -33..989%18 | ) . The | iterature describes th
wi t hatnei tcrouAg ®riitonsas possible to evaluate t
on the optical properties and solubility of

‘;‘—‘\‘_,'B
N
' \ 1

Figur<€l tontacts in tehle( GME@PEAYr andf [ { Mo
[ {6}y (DM @PIM DMSO ( B) .
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lonic and supramolecular approaches in the design of smart
emissive hybrid materials based on octahedral cluster

complexes
llya Kashnik,* Yann Molard,? Konstantin Brylev?!
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Lumi nescent organi c, Il norganic and hybri
active investigation by a | arge number of g
One of the most promising c¢classes of compo
materials areael tbkeuostcéerahedmpl exes of mol ybd
whose gener al formul a X d@l", beehexer dMissedt ae
and X and L are the |igands of the inner
Compl exes of this composition have strong
visible spectral range, up to 550 nm. Th
l umi nesai ntghi s range can |l ead t o a signi
spectroscopic and photophysical properties

to the combination of the emission spectra
bet ween the two .emnssioofn tcheentsweist abl e candi
combinati on may be Dblue organic fluoropho
exampl es.

I n this work we have combined sever al o
mol ybdenum and rhenium with anthracene and
using ionic, based on the interaction of ar
organi c der i vraaamovleesc,ulaanrd aspuppr oac hes, based

hydrogen bonds between complementary fragn
obtained show efficient energy transfer and
i n emission colour (Figur eexlc)i.t i hag dhutmainre s:
properties, some of them have been incorpor

Fi gureSdhematic representation of the approaches
emi ssion of some of the hybrids obtained und
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Hydrogen bonding in crystalline organotin(lV) and antimony(V)

hydroperoxo complexes
Pavel. A. Eqorov,! Alexander G. Medvedev,! Petr V. Prikhodchenko?

IKurnakov Institute of General and Inorganic Chemistry, Russian Academy of Sciences,
Leninskii pr. 31, Moscow 119991, Russian Federation
e-mail: pavel-p1998@mail.ru

I
<

o

=

roxo compl exes, which are coordin
roperoxo | igands, are encounter ec
catalytic oxygenations and fu
xi de compl exeas ailmnstoeranteedi rae¢ ®@®g ninz et
I processes, i ncluding cellul ar
of dtAcaoredisnugb stta attlees. CSD and th
structures of hydroper oxo compl ex
y characterized peroxo compl exe
ed OOH complexes iIi@cattvinitlyutdeice
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ticipate hydrogen bondi ndEn®@OHh adj ac
h OOH | i ds and solvent molecules in a
i adn dheydd rmmogteinf s ( HBMs) can be cl
roperoxo | igands engaged in
ring ligands, solvent mol ecul
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spectivel y.
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A new rearrangement in the series of racemic thiazolo[3,2-
a]pyrimidines: stereochemical aspects and chiral

discrimination in the crystalline phase
A.A. Kozhikhov,! A.S. Agarkov,t? A.A. Nefedova,! A.S. Ovsyannikov,*

L.V. Frantsuzova,! O.A. Lodochnikova,! I.A. Litvinov,! S.E. Solovieva,!2
l.S. Antipin 12

1A.E. Arbuzov Institute of Organic and Physical Chemistry, Kazan Scientific Center of the
Russian Academy of Sciences, 8 Akademika Arbuzova str., Kazan, 420088, Russia, Republic of
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2Feder al State Autonomous Educational I nstitution of
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Thiazol opyrimidine derivatives ar e pr orm
stereochemistry due to t he presence of a

Di subs®i-Biuhedr ot hal oz ali odi &riizwveat i ves bel ong

Sstructures. However, methods for obtaining
l'iterature. Therefore, mi crowave i rradiat.i
activation method [1], was applr ollhi 6 hme

ey

met hanol ysis -arwnlcmétomyladfeap@yiramotlion&, deriv
with the formation of the target compounds
found that only one pair of ster®@BiRsomer s i
an®,S-Si somer s wirtihenttraanson between substitu
carbon atoms [ 2]

o A 4 MeOH TN HoHe
05 /C3.|lAr Ar' InC3 C5 R
)\ *CZ<COZMe MeOzCFC* J\
(2s 3R, 5R) (2R, 3s 5S)
‘)\ ‘yz L}
9 1
/\/\V

Fi gureDilaster eosel ectdnvseub$52nt8mtt§edjsoohl az81 o[ 3, 2
al pyrimidine derivatives.

This wodekotiesd to the sel edcitsiuvbes-2g-y8ruttheals i
di hydr ot hal pxyolioni d,iZhe derivatives and the st
organization in the crystalline phase.
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Supramolecular organization of noval salicylic thiazolo[3,2-
a]pyrimidine derivatives: development of a hierarchical

approach to realize chiral discrimination
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Most compounds actively wused in medicine
Sstructur e, I turned out t hat I n most cas
necessary b i cad] pyct imeidti w.atT hvieasz ocloo[t 3a,i 2
asymmetric n atom are promising struct
of drugs, [ antitumor ones [ 1]. I n
synt hesi s of supramoldeecrulvaartlwregsal
of thiadoelolf &j @i in the -4ALlr.yst al phase (Fi

The structur al actors of ne-a psyarliinciydiince d
t hat i nf louweggrnacneg za¢lion in the solid phase h
formation of racemdchdtemeoshi hambomaiens of
mol ecul es, including those | eading to congl

CONGLOMERATE
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FUNCTIONAL GROUPS
)\ FORMING SUPRAMOLECULAR
SYNTHONS
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FigureSdpramol ecul ar or ganp yrait miodhi rod d éri iazatl ioy
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TUNING OF NON-COVALENT
INTERACTIONS IN THE SOLID
PHASE
CHIRAL
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4-Nitro-5-thio(seleno)cyanatophthalonitriles as supramolecular

tectons
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Previously we demmottisa Ir apg letdh alhani 4r i |l es ar
hal ogen bond donors and can be used as s
preparation of cocrystals with organic and
i nterations.

I n continuation of our St-mid#es w e
thiocyanatopht hal onmibtseil leenoc yaaardat opht hal oni |
nucl eophilic substitut-niothsh a@lf o phhatl hoagleonn i & tra rms
potassidumr thebenocyanataé. aFheaiornopaet eorft inonc
i nteractions was evaluated by cocrystali z
met al organic species and several cocrystals
stacking interactions wer<€direcwoigmgzédor as {t
responsible for the cocrystal formati on.

O,N ZN O,N ZN
NS
XN

I NV S NV

"SCN or SeCN

O,N N O,N N
NS

Br Sy Ns¢ Sy

o-hole donors n-hole donors

FigureTrnansf o4matbfi@lino it hal ennit8rroi |l es t o 4

thio(seleno)cyanatophthalonitriles.
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Supramolecular self-assemblies of metal clusters with

cyclodextrins: from interaction to functional materials
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Octahedr al cluster compl exeseXshsf'( MOoFybden
Mo , Re; X =S, Se, Te, cl, Br, I ; L = orga
I nterest due to t he combinati on of usef
(luminescagcepnXrast and redox properties),
in diffeseaoh &s$ ebdel ogy, medi ci ne, catal ys!
|l iterature are devoted to the study of progj
possibility of their vaamat ieonvi depmeamdti n@n
obtaining of functional materials with inc
wor k, a supramol ecul ar approach has been
modi fication of the properties of cluster ¢
of creating new functional materi al s.

A detail ed study of gulest f Oy mat isounpr @aino |Ih
compounds in both sroddiid f(rsicntgloen @arnyad tyali sX
solution (NMR spectroscopy, etc.) wil!l be r
formation and the influence of these proc:
compl exes will be outlined. HKRiaabdlytstpespi
application t o theompomant orf clod s ttehrr,eecycl
pol yoxometal at es) systems with anionic or
creation of new functional materials will Db

Figurled [ ustration of the object of study: octa
[ BXsLe], cycl ode x tgruierstard mpd £tx e s .
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Hydrogen Bonds in Controlling the Reaction

at the Phase Boundary
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Asystembtudygy of the influence of hydrogen

compl ex aciZhWydclobwgptiadei ng compound system al
freshatvitelwe reacti on mechan"SHy dfrroogne nmobdoenrdns

are extremely important because they can cl
qG', exhibiting a cooperative nature of act.
mechanism is associated with catalysis by
ways to control a chemical reaction at the
At a more ladwdnceade react i ohnaviisngbedsatt ac oomt rt
a'and its sitgme fefcfaincieeneay of the process

We have taken a step forward towards in
react hoouygdhr ogen bonds. A new principle of t
adsorbent on a reaction system hdg heesn pr
been shown that the geometry of the reacta
ground state. In the force field of a nonpl
hydr oxyl groups on the surface, the result
forces bhbaggemetry of the whomaticanmael gaoaulf
increase the efficiency of the process. It
of silica in the process helps oxygen and c
the benzene ring and activatesl ebéeiwviitmobéc
reaction is determined by the catalytic ef
boundary

“\lu

bl

@ @

TS [—gw ) %

a CJ‘@;’-& “% e
i ~— reagents

Fi gurTe alnsition and ground states in trimolecula
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Mechanistic insights into dehydrogenation and hydrosylilation

reactions involving bimetallic FLP analogue
D.V. Sedlova,? E.S. Osipova,' E.l. Gutsul,' E.S. Shubina,! N.V. Belkova !

1A.N. Nesmeyanov Institute of Organoelement Compounds, Russian Academy of Sciences,
Vavilova str. 28, Moscow, Russia, 119334
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The dehydrogenation of formic acid to

di oxide i sioftesiegni fiincamtt al ysi s, with appl]i
and clean energy technologi es. Formic acid
promising source of modaercdl|atrohy-ge wigreafdd eolr
vehi £Tlhees 2:€@®1 eased can be utilized in hydros
formate ion, formaldehyde or met Fanol usi ng
I n this report we present the synthesis
tB™zZzCzP) Pd(O&) M(ZC) @H M = Mo, W, L = Cp, Tp
of their reactivity i n for mic aci d dehy
hydrosilylation reactions by variable temp
Kinetic and spectroscopic data analoynsi s r e
mechani sm where hydrideaelmegsat iacre drmdi ICIOt
I OCHOLLLHA hydrogen bond. Catalytwas activi
estaitrmd; and effect of | igands, metal atom ¢
wa s de monrsktorrat@@ducti on, It wa s shown t he
hydrosilylation with bimetallic compl exes ¢
\

whereas the '"WW&P)oPfdHs dleead(s t o more extensi
di ffasnonoll ed stiepséemviod velsiC@®dt hethRd ng Si
bond activation by nbithmetasgFlhtPloen -ceatmprl rixni ng

stelhe cruci al-c ogwdlee mtf snmanmed atchie omot ent i al o]
met-mdsed FLPs in cat allylteinto nrsetarcattieodns wer e
o
HCOOH Z—P'Bu, PhH,SI._ Ny

Ve
M

O l
Z— P’BUQ CO \ C02
CO; + H; Z=0,CH
M=Mo W PhS|H3

L=Cp, Tp
Figure 1
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Complex compounds based on the structural fragment {Mo204}
with azole ligands
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e-mail: konkova@niic.n’_fru

One of tshteu d wedl and wi del vy presen
pol yoxomeétpall lyantuecd-cecamp oauxnads of transit
oxidationlldedoweser, a | ot of atten
pol yoxomeitcad mpadduersds covalently bonded to o
compounds may have an ef#dflkikkindl cpyt ad ryd
[48s wel | as demonstrate higher stabildi
compare to classical POMs .

This work aims to obtain and characteri z
ol yox omet ak[l MdDxts],, (WhHtre L = pyriaazollatte, ol
2t,rdi azol at e i on (Figure 1) . Pol yoxomet a
teraction of t h e a)[bNe@sl 8Oh)2 a rwi ¢ Ihu satne r e x(cNeks s
ganic ligand in seal eld gThaes sc cammppoouun dess haat\
mil ar anionic mot2#f, cWhheterbi avel éamkghmlo
bridging oxygen atoms gamd spy Mdhzolpatcdk i arg

OsST TDODOWOT WO T KrDT
DO TSSO T S

tained POMs occurs due to hydrogen bond:s
|l vated water molecules and azole |l igands
aracterized by various phyasycdchemactai om
enmnelntanal ysi s, NMR spectroscopy and mass
e detailed characterization in solid stat
operties of the compounds on healthy and
1 as anty viargali nsatctiiwmifl uenza A virus (
monstrated.

Figdrea) anionic motasffMDF{ lst)o mpduhg d¢ DNHe bonds
ture (

n
observed in the o)ifyWoD4dlpsdgtruc NH
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Transition metals complexes containing 2,1,3-benzothiadiazole-
5,6-dithiolate

P.A. Martynenko,! D.A. Bashirov,! T.S. Sukhikh,! S.N. Konchenko?
INikolaev Institute of Inorganic Chemistry SB RAS, 630090 Novosibirsk, Russia
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2,1,3-benzothadiazoles (btd) are one of the N SH
subclasses of heteroaromatic compounds. Due to their S/ T
photophysical and electron-withdrawing properties, btd ~\ __

derivatives are promising for creating sensors, OLEDs, N SH
solar cells and OFET which are actively used in Figure 1. Structures
contemporary microelectronics. For these applications, of Hobtdas
both organic btd derivatives and their coordination

compounds are of interest.

In this work, 2,1,3-benzothiadiazole-5,6-dithiol (H2btdas, Fig. 1) was
chosen as the object of study. H2btdas can be doubly deprotonated, with the
corresponding 2,1,3-benzothiadiazole-5,6-dithiolate (btdas2-) acting as a ligand.
However, only a few examples of such complexes are known in the literature and
there is no information about their luminescent properties, so some new organic
derivatives of H2btdas and a series of complexes of Zn, Pt and Pd with (btdas2-
) were obtained. The structure of the obtained compounds was determined by X-
ray diffraction. Crystal structure of transition metal complexes with o-aryldithiolate
ligands often features intra-or i nt er mol etatkhrng i nteractio
noncovalent interactions are of great influence on the stability and properties of
coordination compounds.i nter aocutri oonaseaffect
intramolecular structure of the resulting compounds and their packing in the
crystal (Fig. 2).

o]
_'*.. PO
G._‘—tt ’%

ﬂ_.oo - (
g$ O
Ee o SC
o’:,* n 'u'
C F

@
*®A

Figure 2. Structures of [Zn(bpy)(btdas)] (A), [Pd(dppe)(btdas)] (B),
PivNMessptdas (C).

Additionally, the photoluminescent properties of the resulting compounds were
studied. Experimental absorption spectra were interpreted using dft calculations.
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Chiral-at-cobalt(lll) complexes as asymmetric hydrogen bond

donor catalysts
Olga Khromova,! Victor Maleev,! Vladimir Larionov?
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Nowwoval ent i nteractions pl ay a <cruci al
providing unparall el ed control over t he
Organocatalysts, for exampl e, bi nd t o sub
i nteractions such asidhydmoege mac tsidammatskn gp.gnd o
i nteractions. The development of asymmetric
of a new class of chiral organocatalysts th
no-novalent bondi ng. One pr omicsaitmad yesx a mpsl et |
octahedr al positively chargedd&odgd Il )gamoadyp .l
The |igands coordinate with the met al i on
hydrogen bond donor s, while the positive ¢
cat aliyfsunch®iWwenalbel i eve that t he -aambeitlailty of
compl exes tcooviaolremtnobnonds makes them well S
of supramol ecul ar assemblies, which coul d p
asymmetric catalysis.

COOMe
Ph_ o~ Kol 1oy Ph -
0By 0 Bu ‘BuO}\\
Ph>:N/—\<o PhFN@Q | o 5 \!\l:<Ph

PR L PR % H : Gyl PN
Y " rg BT

N b TN /%
NN %N*rH‘N : Hy

/ ~y
H / N~=C0% "\ : N‘Co*N
cr oA <0 1 70
CHyCl, — = 1 0 &
organic phase 3 \/ P \R
R
Phase-transfer seccesecececceceece. A(R,R)-catalyst ' A(R,R)-catalyst
K*OH"
tion of OO6Donnel | ¢

FigureAdymmetric Michael addi
catalyzedathgt alhi€a(l | 1) compl exes
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Diversity of Transformation of Heteroallenes on Acenaphthene-

1,2-diimine Aluminum Compounds
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Het eroadlclaegme®sn di oxi de, I socyadmatuesl, bear b
|l i sted as one of t he most i mportant unsat
widely wutilized in organic synthesis. The
provi des a corfwenitemd proaupar ati on of ami n
met hanol derivatives, organic amides and o
devoted to the catalytic and stoichiometr.
various acdn@phmheee al umi n(uhry dd e rdiewsdt i orxeisd e :
Some compounds obtained during thé& study
interactions in %o0lid state (Figure 1)

Ar Ar Ar R—N Ar
[ [ | _C< [
30009 0 TR0 ¢
VY VoY
Ar AT s HBpin H A x=0orNR A
> R-N=C-N-R
R—N:C:xw Bpin
+ 3HBpin )
—»R-I}J-CH3 + O(Bpin),
Bpin
Scheme&/ati ous ways of binding and transformat.i
acenaphthenedii mine aluminum compounds

Fi gurFer algment plrickre}cAltlp 4 compl ex |
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Study of structure-forming non-covalent interactions in the

structure of perhalobenzoate complexes of cadmium and

lanthanides
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The synthesis of the heptaeatadhiuomiobemamad a
compl ex wihtehnaln,t1hd ol i e h & mphEdmn]z )[Wweaus carri ed
out in MeCN. -Aayodidfi nhgad¢twoi &n data, the
ratios of reagents resulted in obhéaeg
occupancy of four out of six posisbobhn
sol uti oaf 9 ha&fip)akbBure Zx).

Stacking interactions sFbet avgmeantpheacwamdi n
equatori al position of the molecules. The f
t o combi ne i n a crystzaphs«itphhEb)r]md laencdu | e s
[ BUp h& p)e(bb)n]jz,) which do not crystallize as
Recrystallization of solid solutions

to t he formati on of another I
&£ p)i(bb)r]BEp | v. Il n this 1isomer, phen is
ing interactions between phenyl and
| ate anions are observed in the e
ometric produdtes rieveMsCNIiIi f evngaloéd
n

2]
g8 of

t
p ¢
qu
t h

g bathophenant hrol i-mlee{ompthlemg | ii mes treag

rgst al , i n whi coibp meph#lbw]zg sand Eu

emH(bb)n]jz )combined in ratio 1:1. The com
es forming the solid solution, but

l i gands. The 2 pchadmpidbbradcsh ) [a®B
a ) wer e obtainedphitrhoathde) 1l 1

-3
=
B

at e system. Thi s compound s

bphen, as 4 pweklm)ibd as [
(bhapsh) i s -car ystoal of a het er
pol ymer and a heteroanionic bi

owsgY2>"0TCT oy _.Too0oXITn-
=g R

>

O®»O®MO O mS>
LE
- =

oOscgoc—agz—
O —SoT©oS —T©
- Fe T oonT
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Solid-state Photodimerization of Fluorinated 2-Quinolinones
Fyodor K. Verkhov,? VVyacheslav I. Krasnov,! Irina Y. Bagryanskaya,! Evgeniy
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Crystal engineering is a field within su
on harnessing intermolecul ar I nteractions
physical or chemical properties. The photc
controll ed byadlhiengcr yBdral exasmplt e+ 2[3he S0
photodi merization often | eads to the produ
These -sstoaltied reactions ar e I n al i gnment Wi
chemistry.

The ssalaite photodi merization of coumarin
inclusion complexes is extensively researc
applications, e. g. s ma¥Ste vpehroatlo rteosppoocnhseimnvi ec an
were revealed, as well as potential "steer.:i

are necessary for achievimgrhehe desiar eldacdr
i nformation reghadéendi méei zafiadn of2-t he colL
guinolinone. Earl i ewnsittusli abi lhiatve towml ¢dgi mdoi
whil e remalimenmg zmdd e in i“rclusion compl exe:s

We have previoubhydomeasnetquaihnuoolrii moan eesd iz
soluXlimn.t his worsk at e psotl odi meri za-ti on o f

guinolinones, resul tthrhg diimMmetrise fisr mMetmomnrs ta f
firstThdad menter mol ecul ar i nteracti on-s i nsi d
guinolinobaeist h hmttsetsaotle dphot odi meri zation ar
365r1m 365 nm
l:- IIH
g C(l 3
N
o‘n ro
OHCH3 @ 0
254nm 254 nm

FigureRéversible photodi meuiinraltomes oifn fd awloird natt etde 2

Acknowl edgement s

The aut hor s tAhcacneks st hGeh eMwil ctail Service Center SB RAS f
analytical measur ement s, and MinistRuysefaBcience anit
Federation for financi al support.

References

1. G Kaur, P. Pohpgst 0200nlB.7 )R LILBS,.

2. K. GnanagurOur getl oCGaHeim.3) ,-22887

3. F. LeWwisOrg.loCEepn.8) ,-53881

4. HR.t ano Sgtnt akk6Glsl(28) 11884 .

5. F Verkhov et al ., Conference "Fl1®d®rRi4dvko smcaotwer i al s
Book of abslt7réact s, 175

NCI-2024 19-25 August, 2024 ANovosibirsk, Russia

SHORT COMMUNICATION SC15 71



'ﬂ 34 International Sy mp o s i Nomeovilent Interactions in
Synthesis, Catalysis, and Crystal Engineeringo

Synthesis and structure of tungsten bromide complexes with

the metal cluster {FeWs}
A.l. Kozyreval?, D.V. Evtushok?

1 Novosibirsk State University
2 Nikolaev Institute of Inorganic Chemistry of SB RAS
e-mail: a.kozyreva2@g.nsu.ru

Cluster complexes are defined by the pre:

met al at ckmsawontVMe da hedr al cluster compl exes
[ {eX8} &A™, where M is a met al at om, X is a |i.¢
represent an octahedron of 6 met al at oms,
include eights)i nriegrandmherma (s®d x outer | igan:t

Such cluster complexes are frequently re|]
eir potential as agenmt 3hienephoerodysamhete
amples of compounds based on molybdenum
tals such as os’?m? uHretaenrdo nrtelteardilim <cl uster
omi sing for the creation of materials wit
the composition of the cluster core can

®OoT T 3O~
X 0T3S T DX

operties of 3t hHoweoeexrampndoss of het er omet al
mpl exes i-nowl YirmagsiBdi on metals have yet
isting literature.

This research presents a synthesis metho

iftungstrem bromide clustedd comel exXxaes awidtih i {0
wor Kk presents crystal structures of comp
conditions, evaluates their-r stability and
di scusses the nature of the bondseidnomnhe he
the results obtained.

Predominance of the ionic character of the iron binding to ligands
Electron density distribution

SCFELF

"

0.6

0.4

Probability

FigurebDédscription of the structure of the
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Non-covalent interactions in compounds with

phenylphosphonium cations
Alexey S. Berezin!
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Nowoval ent interactions play a cruci al r
stability, and properties of i oni c compou
phenyl phosphonium <cations. The commonly u
moi eties as cationmsdsnevgagageusncampva de r a
covalent interactions, includi’'ngstbhadkinmgdg, | i
and el ectrostatic i nteractions. These i n

triphenyl phosphoni ubn araH R onnsd si.n ‘HolewBRiegr , P
H orsP®h bonds are more ssP-Bhilbentdbhanat hewiPic

formation of complex compounds with wunique
bet ween different fragments.

The -nomal ent Il nteractionscatfi dnd phkehny | wé
investigated using novel teifrZaXa[l Xz+#nClat eBl
as examples. It is noteworthy that t-hese co
B) fluorescewmeceemnohbwdpuror escence i n t he
tetrachlorozincate(l|l) compound menti oned
conversionnde,mimessieb!| y Fcnoduupc eedd beyl epcrt atonn t r
Quantcuhne mi cal <calculations were performed t
and luminescence pfopemeineés ookdt compounds .
noonovalent interactions in the observed phe

FigureCal cul ated at omic pH.s.iu)dliaonpd.. c{bRalrmpge tdoine t o
transfers of sPtHeZz ndQ)it moutet{y[ Ph
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[{Moels}(H20)6][ SiW12040] hybrid salt and its activity in
photocatalyzed hydrogen evolution reaction
Yuri A. Vorotnikov,* Timur R. Fazliev,* Dmitry S. Selishchev?!

INikolaev Institute of Inorganic Chemistry SB RAS, 3 Acad. Lavrentiev Ave., Novosibirsk
630090, Russia
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Pol yoxomet al ates (POMs) are a | arge <cl as
formed by three or more transition met al 0
oxygen at oms. POMs are currently wunder act.
range of properxtedce,s, whmaecml| ynakes t hem pr
photocatal ysi s, el ectrocatal ysis, energy s
hi gh oxidation states of the metapsor POMs
compounds. Their combi nraitdc onaaovinji e eontthse r c aen
result i n synergistic effects or the appe
Octahedral halide clusteri[c{ok@pll(eM e=s Mof( Itlr)a,n
wilrlry)y, X = CI, Br, I, LT riesp riensoerngta nanc oot ioma
of compounds foriocgkecampeheatsonln addition
properties as high absorption and bright
proonnced photocatalytic properties. Since r
easi est mebombdeset obhese compounds 1is to obi
cationic clusters.

I n this work, by si-tmppe MPPBifMg aihdKegagi
cationic ¢lsh ®)] & M Y Moi d dsp @] [ EDEG was
obtained. The compound was characterized in
met hods including single crystal (Fi g. 1)
t hermogravimetric analysi s, and cyclic vol
det er mi ge dM&ucshiont t ky pl-ot r @amidt opetnent i al me
hybrid salt was al so testadytiinc tden eprraoctcieos
mol ecul ar hydrogen from water (Fig. 1).
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Photoactive hydrogels based on gelatin and octahedral

molybdenum iodide clusters
Natalya A. Vorotnikova®
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Hydrogels as a separate fiedll®89t abwuedoint §
cently have they been the subject of ac

re
bi omedi cine areas. These include the devel
del i very systemse,s drmod tre@hanirq ng bone tic
bi ocompatibility and biodegradability of h
this research. Hydrogels are distinguished
guantities of water (theael malkssundndvattieme £ amo
the mass of dry material) and the formatior
weak interactions. A moist and warm enviro
wound healing and the proliferatifoonr eof iptat |
i's cruci al -ptaot hiongpeanritc gmtoiperti es to the mat
mol ybdenum cluster compl exesslsiwlin héd tihcealgener
l i gand, n is a <charge) were selected as
properties. The cluster complexes exhibit p
red and Rnea&mgi ons. One of the prevailing m
guenching is energy transfer to oxygen wit/|
form. Singketempxpygend in a variety of appl
devel opment o f antibacteri al coatings and
through photodynamic therapy.

I n this study, a series o f materi al s b
compl exeslsi (DMB®)NO (1) , 2[N(ablkd ( OMe )2)( and
Nal { 8p ( OOCCHH 3)( were prepared using glutaric
l' inker. The amount of <cl ust erX"@goeripaxeixne s( was
the number of <cluster, m = 0.3, 0.6 and 0. ¢
effect on material binding. The | uminescenc
to be similar, suggesting dmtati 4 heulexttietr ntad
HFO and/ or OH groups. For al/l material s, the
both with drying/swelling cycles and when
mont hs. |t was demonstrated that the cluste
cont act withn wabetrast, being sol ubi |l i
Na[ { d ( OO CCHH |, preci pib adaeyss avitter t3he di sap
|l umi nescence. The gelatin matrix serves t¢
conditions. The obtained hydrogels absorb a
to the mass of dry Mat erli@gledvahaem smweelel ifnogu.r
demonstr atnmeo utlhde eafnfteict wunder sunlight.
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Dicarbonyl manganese(l) complexes: reactivity in hydride ion

transfer processes
S.A. Kovalenko,! E.S. Osipova,! E.S. Gulyaeva,'? D.A. Valyaev,?
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I n the | ast twenty year s, catalytic syst

actively developed as alternatives to nobl
carbeoeownkt ai ning manganese(|) compl exes have
good <catalysts tioon (aded hhgdogenbhyl ation re
substt@emesral-tpyahemt aned wlad t shyadfri des adduc

substrates represent the key intermediates
Our previous work was devoted to the st
hydrigel)t pf (tricarbonyl manganese(l) compl ex
and phosahbaee ?|li°y atnhkdiss report we present r
reactivity of dicar boh)I wnatnhd appensceendo mp li @)
phosphine | igands (Figure 1) oi rn.ehwidr iackcd di airs
| Recd and 'WMR) (spectroscopic methods in a wi
(1e®8 K). Thisliomeastiogadieani &ly reacti on me
structure of the reaction intermediates and
the kinetic hydricity, whi2ZchThesai dhea Wwer
agreement with catalytic activity of triphc
hydrosilylation of benzyl benzoate with phe
Ph
Ph,P P
PPh, | «co
Ph,P—Mn—CO Ph,P—Mn—FPPh,
H" co H co
1H 2H
FigureOhljects of investigation
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Effect of crystal packing on the optical properties of
cyclometalated rhodium(lll) and iridium(lll) complexes with 1,3-

diketones
M.A. Kiseleva?l, S.I. Bezzubov?

1Kurnakov Institute of General and Inorganic Chemistry, Russian Academy of Sciences, Russia
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Cycl ometal at ed i ridium compl exes d e mc
characteristics, which ensures their wuse i.1
rhodium compl exes do not have such propert
temperature rhodium(ria¥let keoimp | ceareesf walr ei st @ d
comparative analysis with similar i ridi um(
i nterest. Mor eover, i n optoelectronic and
are in the solid (in somene:caesse$aryagtgceg$utaz
relationships between the optical character
of their organization in solidform

In line with this, the aim of the work wa
i nteractions affect the optical properties

For this purpose, two similar series of
ifridium(l1l1l) pomplhépgsi wi hé& Znfdivkaertioonuess ar
were synthesized. The resultingHc NMERounds
higlksolution mass spectr-omegst gl EKE&DdeAl ahdu
prepared rhodium(lIll) cyclometal ates are is
di fferenti'tywpes acti ons are respoinnsdiubcleed f or
emiesi (AlE) of the complmem«xteasl diepr.ndiEmab loed t |
pyridyl interactions parti&Imliy dibdse cakiemsg t he
sotlsitdat e phosphorescence enhancement i s S
rhodi um(CIl 1 1) complex with ancillary benzoy

example of a rhodium?2complex exhibiting AIE

7 N 7

N
\\\Cllr i\ SR © . o | SR I, hlll/ 0

‘

C" K,CO3, CH;CN, reflux o

20 h, Ar, darkness N

7

|
Z M=Rh,Ir x

0 o o o o o o o o
CHs CF3 /S CFs
\s

Rh1, 80% Rh2, 85% Rh3, 92% Rh4, 84%
Ir1, 65% Ir2, 86% Ir3, 89% Ird, 74% Rh1  Rh2  Rh3  Rh4

FigureSynt hesis ofi rrihdidim(M(I) )c ampl exes (| eft)
photographs of t R@&N/eBbnjpll/e3X) e ssoilnetGHB6Et NP8 K (
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2-(2-aminophenyl)benzothiazole derivatives: a new class of
visible-light organic photosensitizers

E.K. Pylova,}?3 B. Lasorne,* N.D. McClenaghan,* G. Jonusauskas,* M.
Taillefer,® S.N. Konchenko,® A. Prieto,! F. Jaroschik *
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The chemistry of heterocyclic compounds
s in modern material sciences. Such or
ing blocks in OLED technology, sensors
yl benzotan d ziotlse derbityati ves are a part|
fluorophores, whi ch ar e actively e mp |
ochemistry and sensors researSHhOH} ntroduc
R) at-pdasiet i2on of the tphhenptriggowiupg | padto
op
tr

N o
> — o
(‘D——
S5 0o

erties invol ving Aggtegat Eaxmri tlenddu Sé ¢ |
amol ecul ar Prcdton Transfer (ESIPT)
Herein, we present ¢t Hemifnopsthenyplp)l hicaz oloa
derivati ypddsd ) (MBR photosensitizers (PS) i n
reactions. By s uvbasrtyiitnuge nt e -gno utphe waemi have
demonstrated that the catalytic efficiency
absorbing properties and its tendency to un
spectroscro@yol Madnel umi nescenceulsdtuidores, \wea
have shown that photocatalysis proceeds th
and t-trri ipp led t energy transfer bet ween PS
cyclobutene products with different functio
t o good, yiinedidcsat i pdt t mate MHRpr omi sing cl as
photosensitizers.

—Oo ZOTO

NH,
iy O
AcNH MeNH PhotoSensitizers 0O
TosNH 'PrNH Me
y 3-NH, & )
BocNH 4-NH, N ayls oS
HO RO aryls Bu
BnNH
MeO L
pbt-derivatives Ph
MeZN

Y9
Q Q v 2 ()N N I |"/,
o e e l\)*D &r %

Figur eAdplication of pbt derivatives as a photos
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Crystal structure, thermal properties, and photostability of

potassium sorbate
Paulina Kalle,* Stanislav Bezzubov,* Andrei Churakov,! Lyudmila Kuzmina!
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The crystal structure of the potassium s
t hough the compound is a widely wused food
has been studied for the first time only
transition Bheth&imsodi chostt foods are expo

manufacturing or <cooking, the ther mal beha
comprehensively, while the crystal structur
I n this work, the cr yssotrablatset rwacst udreet eorfmi pnoetda
crystraly Xiffraction.-cdbedsaati dmr mel wmmerm.

packing is characterozxzgdebyaaldt éoonaeiaggi mae
(Fig. 1). We noted that theepdbadbsiceumondt iobd
sorbic fragment, and this seems to play an
At 156 AC, potassium sorbate undergoes a ph
di sappearance -oifnttemeectaonpnwhich | eads to
transl ational symmetry perpendicular to thi
di stance between | ayers in the aliphatic re
termomi croscoptyemmar avtauri Balbp ewvdeért Xonal | y, t
of -lUiVgh't on the <crystalline powder of p o
Apparentl-yightheeXIWosure induces [ 2+2] phot
resul ting I n parti al amorphization of t he
comparative study of sodium, calcium and an
out .

FigureCdordination environment of potFarsasgimuenmti n
of the crystal packirniggphotf potassium sorba
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Enhancing the stability of water-soluble octahedral tungsten

cluster complexes using gamma-cyclodextrin
Darya V. Evtushok?

INikolaev Institute of Inorganic Chemistry of SB RAS
e-mail: evtushok@niic.nsc.ru

Octahedral cluséXgd™¢dMmpl BeesMp{ MW; X = ClI
Se, Te; L = organi cicdrarigreor dharnviec dleingpanrsd ,r am ¢
i n a range of fields, Il ncluding biology ar
radi ocontrast agent s and as acttihveer apg mpon
systelhsThese complexes, comprisingnedgiad met a
bonds and stabilized by internal X -and ext

rays due to their high concentration of h
| umi nesndacel ughaty aemxdpboX¥ure and can gener at
oxygen in th presence of molecular oxygen.
However, t r application is |imited by
medi a, spurr I n tseorleusbtl ei nf ofrimsdionrg swaatbeirl
variousldngda anic pdlymer matrices
Compared t ilar molybdenum and r henit
compl exes have been | ess studiedntenanggel y
synthesis methods required. This research i
the tungstenalbromiusieerocRspBlgilesxi nf{ W
i ble starting materials. 1t also cove
sten bromide and iodide compl exes
Mor eover, -stohleu bslyen tchogogWdlde(xdef =w8t er
Cl, Br) is described in detail, incl:
gammaodextrin. The Dbindingyofodéaert cbmj
marily achieved through hydrogen bon
and stability of the compl exes.

Q =

]

[{WeBrgH{NO3)e]* [{W¢Brg}Clg]* [{W¢Brg}Clg]*@(y-CD),
Fi gurSechlematic representation of preparing th
[ {«BVE} G]¥ @(o-C D2
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Template-Induced Crystallization of 9,10-Diphenylanthracene
Alina Sonina,'? Darya Cheshkina,! Maxim Kazantsev?!
IN.N. Vorozhtsov Novosibirsk Institute of Organic Chemistry SB RAS, Novosibirsk, Russia
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Pol ymorphism of organic conjugated mater.
to the possibility of structure and optoe
generation optoelect-rmducedewvi yetsal Mempt abde
I ntriguingticarysea@antnol approaches all owing
of solute on te&mplate surfaces.

Her e, we studneddcedmpragseéal |l ization of
9, WO phenyl antracene (DPA) on t he foll owin
ant hracene, and rubrene. Crystallization of
peryl ene r esulitoend oif nctrthhedt rd loosamawh er eas cr yst .
ant hracene and triclinic rubrene crystal
pol ymor phi sm. We found that i n the -presenc

RUB) as a template novel o DPROr weomaik ci DEdA. p
DPA was demonstrated to have herringbone pe:
templ at e (UDIPA. ctystal s demonstrated bl uce
phot ol uminescence (PL) qua+#t km ynoelpd od fogy2 ¢
f
;

1) . The worhkatshowmhsen choosing a templ ate

polycyclic aromati c hydrocar bon crystallli
similarity of crystal system, mol ecul ar 1inc
the energy and the lmat urng eocfacitmto@asmolITdheu r e
could be wused for crystallizafpieomocmahcel

functional materi al s.

b) 5-DPA ‘ ) 5-DPA and Orth-RUB overlay

o et

/iww G

FigureOptical i mbh igleB®P A fc rnyesetdalles i n the presence
OrtRUB in reflected | ightUUDRA ; -BRA rda mdRh@rntehr yad lail ng ¢
structure overlay (c).
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The key role of catalytically active molecules in hydrogen

transfer reactions of atmospheric aldehydes
Vera P. Tuguldurova,! Andrey V. Kotov,! Olga V. Vodyankina,!
Alexander V. Fateev?
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The transformations of atmospheric car bo

medi um are the key reactions in héldor mat i
this work, we proposed, for the flrst ti me
factors (the number of members in the TS cy

active species) t hat af fect the energy ba
at mos p?hTehree .contri bution of each factor to
ammoni zation and ami natanodn isnttargaenso,| edceuhl yadrr aht
transfer is studied using the example of th
with ammonia in aqueous solution. The effec
water, met hanol and ethanol, foar mmm tamel a
energy barriers of all reaction stages was
A regular decrease in energy HhHarmrards i s
8membered transition states (TSs) regardl es
active species and -mémber emd mb8s s.of TRmRenm8n i
ami nati on, anedaateihoydsr aatrieont re most effici ent
role of the nature of catalytically active
di fferent cases through the influence of e
catalytically &etirvetspediue®sand t
The regularities for the stage of intram
hose for the ammoni zati on, aminati o
ol ecul ar hydrogen transfer is organi z
i patilbhyodctaveal gyp-aaameng mbwhilde TiSse ab e
with the participation of such speci
with a sequential 1 nct5easgd iiln ntohte n
A sharlpadricerasecadcumr € heanly duri ngc
red TSs, -memmblee et hest Buctur e=s Il i e &
catalytically i nactive structur es
ss of the nature of the species for
When modeling the reactions of small car
aerosols to develop ways to prevent SOA for
account the fact that the resulting effect
depend, toteatl,arogne tehxe number of members i n
to a |l esser extent, on their nature.

® D® ST SO0 S —

[plNeR N
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Thiazolo[3,2-a]pyrimidine derivatives: new rearrangements,
chiral supramolecular architectures in the crystalline phase and
antitumor activity
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D.O. Mingazhetdinova,? A.S. Ovsyannikov,! L.V. Frantsuzova,!

O.A. Lodochnikova,! I.A. Litvinov,! S.E. Solovieva,! I.S. Antipin?

1A.E. Arbuzov Institute of Organic and Physical Chemistry, Kazan Scientific Center of the
Russian Academy of Sciences, 8 Akademika Arbuzova str., Kazan, 420088, Russia, Republic of

Tatarstan.
2Feder al State Autonomous Educational I nstitution of
Feder al Universityo, 18 Kremlevskaya St., Kazan, 4

e-mail: artem.agarkov.95.chem@mail.ru
Il n modern supramol ecul arcoowhd mindt ri yn,t eirmtcd

iI's manifested in the exponenti al growt h of
coval ent i nteractionso published over t he
di scuss met hodpr dgwiro ushltyaimnanwai | abl e hetero
thiazel pyBi hi di ne, as wel | as successes i
approach for tuning supramolecul ar synt hol
di scri nation of potentcilalc bdieorHioigaitciavlielsy [alc

QOO

FUNCTIONAL GROUPS
_\/( FORMING SUPRAMOLECULAR

CO,Me Jgf
SYNTHONS
HETEROCHIRAL CHAIN M
REGULATION OF NON- ﬁ
COVALENT INTERACTIONS IN

THE SOLID PHASE
CHIRAL HOMOROCHIRAL
DISCRIMINATION CHAINS
RACEMIC DIMER L @ S CONGLOMERATE ’ ’ ’
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>
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<ot <ot
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-
A" 7 j >
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Vol atile magnesium complexes are in dem
MgO-F thin films to iIimprove modeomgaeniectr o
chemical vapor deposition (MOCVD). Creatir
I's I mportant not olnlliyng nf itlem ms o mgo scantorno
conditions, but al so for selecting comp
of composite materials, for example, doped
precursors must possess a certaine stehe of t
presence of fluorine i n t he | i gands wi |
MgO-F without amggagsesti vye coO

Thus, f | brdirk etad ®RAOCGHCOR compl exes are pro
for target | ibrary devel opment because the
terminal supsR)tukentshéRcase of msahgonud sdi um,
al so be introduced to prevent oligomeri zat
| mportant precursor properties such as vol
det er mi nedao vwal entotn i nt eractions in the cryst
areuvalsly explained at a qualitative | evel,
is required for effective precursor design.

To I denti fy t he effects of t he l i gand
of wowal ent i nteractions, in this work we
b-di ket onate complexes with gradual changes
As a basis for correlations, various | evel
used, namely (a) the shortest i nter mol ecul
accordisghfel i surfaces (c) estimation of
crystal | attice wusi negr 0Craypsptraola cthx p |boearseirs (sfiec
31G(d, p) . An attempt was mad e t o corre
with the thermodynamic parameters of fusion

o 0

o SR / \_/ %
R =GF5 CiF; i \
—N '\l
K 1(0 OJ
o SN 2 WA

—N N=—

R = Me, Bu
FigureAlseria of selected magnesium compl e
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STEREOCHEMICAL TRANSFORMATIONS OF 16-S-DIHYDRO-

AND 15-EN-STEVIOLS DURING CRYSTALLIZATION
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Within the framework of the developing 1
stereochemistry, the ability of two derivat
form two stereochemically differenti types
asymmetric andvasymmmetdiied. A di mer of the f]|
mol ecules of two different supramol ecul ar
second type is formed by two identical on
mol ecul es occur s at thedsoggre déndfsor miat h
participation of stereochemically i1identical

oxygen atom. The analysis of the electron d

on the optimized geometry of di ncearrsr yofoubtot F
an evi-Wesnek correl ation, as wel |l as vVvisual
another Lp in a specific intradimeric hydro
for obtaining phases containing a dngmer of

bl ock and terms of their mutual transitions

H3A®
C13A -
\C48B

FigureAdymmetric (left) and symmetric (right
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Noncovalent Interactions Underlying the Mechanism of the
Chemiresistive Sensor Response of Metal Phthalocyanines

Thin Films to Ammonia
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Thin fil ms of pht hal ocyanines of vari ol
chemiresistive sensors for di fHoeveertr, gadhes
guestion of the mechanism of the sensor re
open. The most common point of view is that
p-semi conductors and, consequentl vy, t he maj
hol es. Whe-doredteicing omol eculses fosuekamas|l eNH
adsorbed on the surface the hole concentrat
el ectrical conductivity of the films decrec
makes it possi bd emagnidteudea nifnet teh sensor re

Using qgutaemumal DFT calcul ations, we hayv

l' i kely sites of ammonia mol edweltesah-adegenpt
substicobtaedd (@CoadPcdHavanady!| phvORtldalyani nes &
side atoms, including the bridging nitrogen
of the electron density distribution, carr
shows that the interaction of mae®vmbkeatul e
based on the formation ofbdboaydsogkem fmids vaas
val ues of i nteraction ener gy and el ectr
corresponding bond critical points (BCPs)
sensor response of thin films, which in tur
me al atom and side substituents (chlorine

P P

i o )\«

;\‘/L\f/{r 4.L f(‘(ﬂ ; by 3 Mﬁ 4\‘) ~—¢
‘, 3 X 1 "‘\ //.\‘\ O<a@
‘)‘\‘/}1 )\,,/“ _,BCP:} ‘}\'\Q/L—c\._ )B(P:"”
) 1&_‘ BCP2 e * ‘\ ‘\’
e d\ﬁ"‘*\ BCP1 . J\P p B“"
x/ H#\* é A"\

FigureSttructursbH{dfefCoPadNH{ VORhE) aggregates an
critical points (BCP) in them. Red circles indicat
ammonia molecule with phthalocyanine ato
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derivatives of benzoic acid
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A combined theoretical and experimental

Xray diffraction, thermal analysis and peri
to study the influence of the mutual ar
counterion on the !pmeki ngompfonernitl uzolyes
hydroxybenzoic acids, i1ionization state of
mul tiple crystal for ms.

From the performed CSD survey of riluzol
found that salicylieg<ali@® fdermvaal veswwihhr
benzoic acid derivatives not containing hy
cocrystals. A number of multicomponeht crys
4-hydroxybenz®addd -Qi,Bydr oxybenzaweire adbt ai ned
cturally characterized. Variation of
ate the sampl esr pohfi cmeftoarsmsa bd fe tphod ysmol t
cyliacn,d 2j,46ydr oxybenzoic acids.- For
droxybenzoic acid salt Form I 1, the
ractioeneagy esiynkchgltron r ardd antdatowar KI
f
e
S

r
ra
t a
t

u
I
i
y
f

ound to be identical in Form | and

e
S
t

cry
he
Fo
d by variabl e mut uadbomdednt atyieos . o fT
rr
0
e

g
0
I
h
f
S
u
t

Josoon —n
Y T 0N~

S
astable form was found to undergo an i
the monobpéerapionship between polymorphs. For
pol ymor phic modisdadwertd d nisn waed cki tdiion t o th
| i tet ataunrde t hei r order of stability was d
di ssolution studies. A common trend in su
stability was observed both in salts and i
were found Bnwibhéan@ydifleyndr oxybenzoic acids
di oxane, THF or DMSO were used as solvents.
For the obtained phases and pure compone|
were determined in agqgueous buffer solutior
formation enthal pies and free energies we
thermodynamic cycle in acetonitrile.

e
p 1
n
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Polyfluorinated nitronyl-nitroxide as a supramolecular synthon
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Hal ogen bonding (XB) was found to be a

e of its high directionality. Thi s t
er ahi asaupramol ecul ar a-nchrorctdar € NNJ
|l s where XB fag eatrn amlge fowfr cet.r Wt lnrge t h
tain a faswealbd 3 .1 go fmagelleft i ¢ materi al s

s whi ch bceanuspeoftelntiimnnlsiluych fi el ds as o
m computing.

We have investigated the phenomenon of
bet ween NNodvot &t dafl uor aphrR&NBYI|l afnrdagrharmst r ad
represents unusual supramgltat el aorf -NpNruapee rRI1i |
t her et titsha®ogen bonding where the oxygen at
hal ogen atoms (fig. 1, a) and this supramol
NN in crystalline phase.

On the ot he\NNN hcaannd ,f oFInB het erodi mkp) wi th a
where halogen bonding links iodine and nitr
t he first ti me we have demonstrated t he
heteroradical ausihmgeXBure design

The crysiN&aNl amfd BIABCO (fi g. 1, ¢) is the
i nsol ubl e in acetonmetlr%plymertdwlylldosnuelfa)txnd
perature and the cochreyasttiané Qtios s5000 ves onl
Thus, we have demonstrated supralmol ecul e
and these resul ts wild/ be the foundation
supramol ecul ar syabemed wsy ht sgnsn bound Vvi

i nteractions.
J,ﬁ

|
N
a) Jiy\_b ”MHWOu t ‘ Af
‘ 7y

o B o e
VU‘N"&
; | 290 %¢ s
R

3

Fi gurNewl crystals -MMNntaining FIB
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)
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Noncolavent Interactions in the Tellurium Complexes with

Redox-Active Ligands
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Radi-amiloni ¢ der i vbaetnizvaetseldfur2adl a2 ol es ar e
rsors of perspective magnetic materi al
ncy to oligomerize | eading to compl et e
[
c

| di-negz aat e | - raklé az obhgment 4bwi thheaact i n.
e ally hindered bis(aminophenol) (Fi g.
Gpr eveal edanriadiiccalcompl ex which remains

l ution and in sol i d esxtaanpd et éonfs eTreegdr eaeéhnc a
Tel |l uriddnmelb@t 61 cat ec h3ddwaatse sTyen(tCmasi zed fr
and -d3it &b u toyblenzoqui none and was found to fo
varietanddbdoor IPilgMRdstudy of the series o
substituted pyri dil@éPfe )r edveepaelnedds tlhi antepatrhleyi ron
A series of arene addlk@NSMBY¥4 rferelu]l a(eNNIR T= (!
Met yplyrr ol i doneHs, é@MenedsL-) Q@as i sol ated (Fig
ease of arene binding makes the Te(l V) cat
selective arene sorption and separation. /
TABGA AReA anAdBATceont acts in the adducts are

estimated energies not exceeding 6 kcal/ mol

; ; 1. TeCly, Et:N ;\ /S
tBu NH HN tBu  2.CoCp; tBu N N tBu 1 ~ S
——= [CoCpy]* N

OH HO o o \ f,’

!
{Bu Bu tBu L " "
== :
1
°,

tBu °
®
®
®

(@) (b)

Figur@&( 1ISynt hesi-asniodnirc dti elall b) i $itnr wotmprl e xaf (addu
[ { Te}R@NMP8§-CsHs) t ebuwt yl groups not shown) .
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family of {Mosls} complexes with H20O and OH ligands
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Octahedr al mol ybdenum i odislgg d" (cLl uisgs ean co
external l igand of organic/inorganic natur e
such -msy Xcontrast, l umi nes-t®ncegionsheasede
promoting t he process of singl et oxygen
mechanilsuimmionfescence of these compounds i s s
at both the |Iigands in a cluster compl ex
n affect | uminescence, but the influence

rel ativel yps smafl | ¢ gmpCduwnsdse.r compl exe
Med (2®IX( OBLY?(x = 0, 2, 4, 6) are suitable foc
se parameters on | uminescence, as their
pH of the environment, and they exhibi
n this work, compl gk #&kp @) OtHligrenLecngBmp o s i t i «
An = 3, NO n = 3; An', =n 0T , 2
{ 8 (20 OH)( ( BM@®I6 HOt2 Et @H P hFOQH;

{N’la}) (z(Bl)z(Olzrl)L LQ;H { dd 2®p](Ans n2B8 ( An #F CNAQ
QcC
n

t
C
o
[
t
t

o s p g Bhen BN <) B N

— D oD

= 2; An ®9w=e0OTes obtained. For all the o
the solid, |l umi nescence spectra were re
esolved into components using the Gaussi an
ncrease in the crystal cpeacokfi ndgi rdeecnts ihtyyd raongde
et ween the external I igands of the compl ex
i el d, |l umi nescence | ifeti me, and the cont |
umi nescenceA sgpect & a e i n temper atar e, i n
edistribution of the intensities of the G;
ypsochromic shift of the emission maxi ma.
Anal ysi s of t he el ectronic absorption
stablished that a decrease in pH value | ea
nd the for mald (®)**detei ofn{.MoSuch protonati on
ncrease in |l uminescence intensity, accompa
mi ssion maxi mum. At the same ti me, decomp
showed that as pH decreaseqn,er ghipocnceonttsr i b u
i ncreases.

® — D D
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Magnetic bistability in fluorinated wolmershauser radical
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Magnetically bistable materials hold gre
el ectronics, particularly for the devel op me
Among these mabbemzaamdist,hila,zd,l2s stand out f
applications.

F

F F F
SBn  s0O,Cl, SCl (CHj3);SiN; s ¢ Physb S

SBn  -BnCl SCl CHyCl SN e, =
R"CI, 83% R’, 63%
4 ,-0i f I-u,03be2nzodi tRhiisa zgoednyddr at ed via a c¢hemi
o f t he correspepnmrdidig hiLaR'@RIi ulmt ssaplrtoperties
thoroughly investigated using various meth
sol uti esn,atseo |IEiSdRma gSnQetloDmeD §G,, armcd XRD.
Within the temperaazdziurk, rangeveerfsi3dlOe pha
rom a diamagnetic to paramagnetic state o0c¢

f
|l oop of approximately 10 K. XRD analysis r.
bet ween the dtewpandt lhrigghphtasmper althuer el opwh a s
consi sts of wedakkey s, i wke-tlemptelreat hr gh phase
characterized by equidistant stampser @f ume n c
modi fication displays shordetne,d Whi.clHH,arSe .a
in theempghature modification.

Fi gurReslults of SQUI D nrsatganteet oEn®eR,r yd:n ds oXR Dl f or
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