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Review ¢ O630p

The welcoming review summarizes and highlights some of scientific advances, which
were achieved under the leadership of A.Yu. Tsivadze over 2018-2022. Recent results
are presented in the fields of Synthesis of novel macrocyclic systems; Spectroscopy
and theory; Biomedical applications; Catalytic applications; Hybrid materials; Proton-
conducting  metal-organic  frameworks; M agnetic
materials; Molecular switches and supramolecular
chemistry.

B o0030pe monmBeneHBI WTOTM HEKOTOPBIX HAyYHBIX
JOCTIDKEHHH, TIONy4eHHBIX 1o pykoBojctBoM A.lO.
IuBanze 3a mnocinemnue S5 ger. IlpeacraBiensl
TOC/eTHUe pe3yNbTaThl B OOJIACTHM CHUHTE3a HOBBIX
MaKpOLMKJIMYECKHX  CHCTEM;  CIEKTPOCKOIIMM W TEOPHM;  OMOMEIHIMHCKHX
TIp FIIOXKEHMI; KaTATUTHIECKUX TIp WIIOKEHUI; THOPUIHBIX ~ MaTepHajloB;
P OTOHIP OBOJSIINX METANIOOPTAHNYECKUX KAapKacoB; MAarHUTHBIX MaTepHaJloB;
MOJIEKY JISIP HBIX Mep KITFouaTenelt u cy rmp aMoJIeKy JIsp HOM XMMHK.

A. G. Martynov, Yu. G. Gorbunova
Advances in Tetrapyrrolic Chemistry
over 2018-2022 of Research Group
Headed by Full Member of RAS

A. Yu. Tsivadze: Highlights on the
Occasion of his Anniversary

¢5-18

A. I Mapmuinos, FO. I'. Topbynosa
O030p nocTH:KeHUI B 00J1aCTH XUMUU
TeTPANMPPOIbHBIX COEXNHEHHIA,
MOTYYeHHBIX B rpymIie akaxeMHKa

A. 1O. llnBanze 3a nepuoa 2018-2022 rr.

Porphyrazines ¢ lNMNopdwmpasuHbl

A soluble hemihexaphyrazine hexasubstituted with n-hexyl chains was prepared by a
reaction of 3,6-bis(n-hexyl)phthalonitrile and 2,5-diamino-1,3,4-thiadiazole and was
characterized by MS, 'H and BC NMR, IR, UV-vis adsorption and emission
spectroscopies.

PactBop nmbIit reKca3aMeleHHbIN reMurexcadup a3uH c H-T€KCUJIb HBIMU
3aMECTUTENSIMA TIOJyUeH B3auMoeiicTBUeM 3,6-6uc(n-rekcun)bTanoHuTpuia u 2,5-
nuaMuHO-1,3,4-THaauazonia U oXap akTep U30BaH JIAaHHBIMU MacC-CIIEKTP OMETP UM, 'Hun
13C SAMP, MK-CIeKTp OCKOIHH, & TAKKe KT OHHOI CHIEKTP OCKOIMH TOIIOMICHUS U
(hmy op ecieHIMH.

Paper ¢ Cratbs

Y. E. Kibireva, M. K. Islyaikin,

M. S. Rodriguez-Morgade, T. Torres
Synthesis and Characterization of a
Soluble Hemihexaphyrazine Derivative

¢ 19-23

A. E. Kubupesa, M. K. Hcrsuikun,

M. C. Poopueec-Mopeaode, T. Toppec
CuHTe3 M XapakTe pUCTHKA
PacTBOPMMOro MNPOU3BOIHOI O
remurexkcagupasusa

Maxkpoe emepoyuxnwl / Macroheterocycles 2023 16(1)



Copepxanue Vlaitoorereogtiviols)
Contents http://mhc-isuct.ru

Tom 16 Ne1

Phthalocyanines ¢ ®TanouvaHuHbI Paper ¢ Crtambs

Interaction of the SARS-CoV-2 ORF 10 protein with sulfosubstituted cobalt(II) and
copper(Il) phthalocy anines was studied using molecular docking methods, UV-Vis
spectroscopy and differential scanning calorimetry.
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Nzyuenne B3ammoneiictBus Oenka ORF10 SARS-CoV-2 ¢ cyibdo3amerieHHbIME
¢dranormannHatamun kobanbTa(ll) u Mmenu(Il) mpoBeaeHO MeTomaMu MOJIEKY JISIP HOTO
JIOKHHI'a, CIIEKTPOCKONUU 1 Juddep eHIHaTbHOM CKaHUp Y IOIIeH Kalop MMETp UH.

O. I Koifman, S. S. Guseinov,

N. Sh. Lebedeva, E. S. Yurina,

M. O. Koifiman, Yu. A. Gubarev

DSC Study of SARS-CoV-2 ORF10
Protein and its Complexes with Water-
Soluble Metal Phthalocyanines

¢ 24-29

O. U. Kouigpman, C. C. I'yceiinos,

H. I Jlebeoesa, E. C. IOpuHa,

M. O. Kotigpman, FO. A. I'vbapes

JCK wuccaenoanue ORF10 SARS-CoV-
2 ¥ ero KOMILUIEKCOB C
BOJ0pPACTBOPHMBIM H

MeTANIOPTAIO I AH HHAM H

Phthalocyanines ¢ ®TanouvaHuHbI Paper ¢ Crtambs

The effect of the nature of the spacer atom on the catalytic properties of
phthalocyaninates, which is directly related to the mechanism of the thiol oxidation
reaction, is determined, and the dependences of changes in the activity of compounds
are determined.

% R HOOEO X=0,SN
[ = X
Qf“ﬁ& R=.{
N\ Y’N -
M. N 1o
C2Hs CzHs YW . go°
N, C,H S S C,H 8
N R R 2 \5 / \ / 2415 P 88
2 | > N c—N 08
c / / \ o 0
s/ \S@ CoHs s—s CHs Lo
Time, sec

OmpenencHo BIMSHAE TPHPOIBI aroMa-cliciicepa Ha KaTaUTHYECKWE CBOWCTBA
(TaTOUMAHUHATOB, HANPSMYIO CBSI3aHHOE C MEXAaHH3MOM TPOTEKaHWS P eaKiin
OKHCJICHUS THOJIOB, a TaK)Ke OIpPeIeiIeHbl 3aBHCUMOCTH HM3MEHEHMs] aKTHBHOCTH
COCITUHCHHH.

D. A. Erzunov, D. S. Kulik,

T. V. Tikhomirova, V. E. Maizlish,
A. S. Vashurin

The Influence of the Nature of the
Spacer Fragment of the Peripheral
Substituent on the Catalytic Behavior of
Carboxyphenyl Substituted
Phthalocyanine Complexes

¢ 30-34

I A. Epsynos, /. C. Kynuk,

T. B. Tuxomuposa, B. E. Matiznuuw,
A. C. Bawypun

Bimsinue npupoabl creiicepHoro
(parmenra nepudgepuyeckoro
3aMecTUTe/sl HA KaTaJUTHYecKoe
nopefeHue Kapdokcude HUI-
3aMeleHHbIX (PTATOLHUAHHHOBBIX
KOMILIEKCOB

Phthalocyanines ¢ ®TanouvaHuHbl Paper ¢ Crams

The dyad aluminum phthalocyanine—phenyl-Ceo-butyric acid encapsulated in
polyvinylpyrrolidone nanoparticles showed a threefold increase in the superoxide
anion-radical generation compared to thenative dye.

102

W HKancy mupoBaHHas B HAHOYACTHIGI TOJIMBUHIII-TIUP P OJIMIOHA Haga (TalonraHuH
amoMuaus — QeHmT-Ceo - MACIIsTHAsE ~ KUCJIOTa TEHEPUpOBala CYTMEpOKCHI aHHOH-
panukan B TpU pas3a CHiIbHee, YeM MCXOJHBIN KpacuTenb.

L. R. Sizov, D. V. Revina, A. Yu. Rybkin,

A. V. Kozlov, A. P. Sadkov, N. S. Goryachev
Aluminum Phthalocyanine-
[60]Fullerene Supramolecular Dyads:
Synthesis, Photophysical Properties and
ROS Photogeneration

¢ 35-42

JI. P. Cuz08,/]. B. Pesuna, A. FO. PoiOkun,
A. B. Koznos, A. I1. Caoxos, H. C. Iopsues
Auanbl prasouuanuH
amomunnsa—[60]pynnepen: Cunres,
¢orodpuznyeckue cBoicTBA U
(dororenepanua AOK
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Porphyrins ¢ NopdwpuHbl Paper ¢ Crambs

The influence of CTAB additives on the processes of supramolecular self-assembly of
the sulfo-derivatives of Co(Ill) and Sn(IV) tetrapheny Iporphyrins in buffer media was
studied.

rapodunbHbIe
merannonopbupunbl

BOAHO-MULIENNAPHan cpeaa (CTAB)

BOAHaA cpepa

Uzyueno Bmusuue no6aBok CTAB Ha mpoueccs! cymnpamolnekyIsipHOH caMocOopKu
cynbsomnpomBoanex Terpadenmwmop pupunatop Co(Ill) u Sn(IV) B Oy depnbix
cpenax.

G. M. Mamardashvili, E. Yu.Kaigorodova,
N. Zh. Mamardashvili, O. I. Koifman.
Self-Assembly of the Sn(IV) and Co(IIT)
Tetra(4-sulfophenyl)por phyrinates in
Aqueous and Micellar-Aqueous Media

¢ 43-57

I M. Mamapoawsunu, E. IO. Katizcopoodoea,
H. XK. Mamapoawsunu, O. U. Koiugman
Camocoopka Tetpa(4-cyiabd odenmn)-

noppupunatoB Sn(IV) u Co(Ill) B
BOIHBIX W MHIEUISIPHO-BOAHBIX Cpeaax

Porphyrins ¢ NopdwpuHbl Paper ¢ Crtambs

Two intracyclic NH protons significantly differ in intensity of participation in
intermolecular exchange processes,the NH group of the pyrrole ring III being more
active. In addition to intermolecular proton exchange with water, there is an exchange
directly between intracyclic NH groups.

(3) 2-82ppm A

ITo WMHTEHCHBHOCTH y4YacTHsi B MEXKMOJEKYIIPHBIX OOMEHHBIX Mpolleccax BHYTpPH-
MKImdeckue TpoTtoHel NH - cylmecTBeHHO pasznmmyaroTcss MexIy coboif, Ooree
akTHBHOH siBnsiercs rpyrma NH mupponsHoro kombna 1. ITpoucxoaur taxke oOMeH
HETIOCP €ICTBEHHO MEKAY BHY TP MLIMKJINUeCKMMH Tpynmamu NH.

D. V. Belykh, A. L. Stolypko

Proton Exchange Processes Involving
Chlorophyll a Derivatives in CeDs
Medium according to EXSY Data

¢ 58-62

. B. Benvix, A. JI. Cmonvinko
OOMeHHBIe  @polECCHl € y4acTHeM
NpOM3BOAHBIX Xjopopmiia a B cpeae

C¢Ds mo nanupiM EXSY

Porphyrins ¢ lNopdwmpuHbl

Using the method of cyclic voltammetry, the values of redox potentials associated
with the processes of transformation of the porphyrin ligand and molecular oxy gen
were determined for a number of nitro derivatives of octamethyIporphine in an
alkaline solution.

(PNO,) 2 (PNO,) }=2{P(NO,).Y 2-{PNO,) ' <-{P(NO,)"

o0 =0
"= g
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I | T |
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-1,5

M eToI0M IMKJINYECKOH BOJIbTAMIIEp OMETP MU OIIp €/Ie/IeHbI 3HAUCHUS P EIOKC-
MOTEHIMAJIOB P OLECCOB Mp €BP AllIEHHs IO (Up HHOBOTO JIMTAH/a U MOJIEKY JIIP HOTO
KHCJIOp O/1a TSI P si/ia HATP OTIP OM3BOAHBIX OKTAMETHIITIOP QHHA B IEIIOYHOM pacTBOpE.

Paper ¢ Cratbsa

M. S. Kokorin, M. I. Bazanov,

A. S. Semeikin, E. A. Zheltova,

N. M. Berezina

Eectrochemical and Electrocatalytic
Properties of 2,3,7,8,12,13,17,18-
Octamethylpor phine Nitro Derivatives

¢ 63-70

M. C. Koxopun, M. U. Fazanos,

A. C. Cemetixun, E. A. ZKenmosa,

H M. bepesuna

DJIEKTPOXHM HYeC KHe U IJIeKTpo-
KATAJUTHYeCKHe CBOIHCTBa psja
HUTponpou3Bonubx 2,3,7,8,12,13,17,18-
OKTaMeTHJINnopd nHa
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Crownophanes ¢ KpayHod@aHbl Paper ¢ Crtambs

Azacrownophanes containing fused piperidin-4-one were prepared by the Petrenko-
Kritschenko condensation from 1,5-bis(2-formylphenoxy)-3-oxapentane or from the y-
piperidonoazacrownophane. Their N-acyl derivatives were obtained in high yield.

Bn
I,

o o o
| { Piperidin-4-one
derivatives
0 0O !
k/o\) Ae

0 o
Substituted K.’O\.)
N aryl aldehydes N
O' 0 h o C] i
Lo &0\;}\ 70%)
AzakpayHobaHbl, coiepiKalle  KOHASHCHUPOBAHHBIM  MUNEpUIMH-4-0H,  OBUIH

noyueHsl KonaeHcarwmedd [letpenko-Kpuuenko u3  1,5-6uc(2-dpopmmidenoken)-3-
OKCalleHTaHa MM W3 Y-TIMIepHIOHOa3akpayHo(ana. N-AIIbHbIC TP OM3BOHBIC
00pa3yIoTcs C BBICOKAM BBIXOJIOM.

L. T Anh, A. I. Komarova, A. N. Levov,
A. T. Soldatenkov, T. T. T. Van,

D. T. Nhung
Synthesis and Acylation of Novel
Azacrownophanes  Containing  Fused

Piperidin-4-one Subunit

¢ 71-76

JI. T. Auv, A. U. Komaposa, A. H. Jlegos,
A. T. Conoamenkos, T. T. T. Bamn,

I T. Hxyne

CuHTe3 M aIMPpOBaHHE HOBBIX
azakpayHo(aHOB, COJepHKaLIMX
AHHEJIMPOB AHHBIH NUIEPHIMH-4-0H

Macrocycles ¢ Makpouukribl Paper ¢ Crtambs

Two macrocyclic 1,2,3-triazolyl uridine analogues were obtained for the first time by a
copper-catalyzed azide-alkyne cycloaddition (CuAAC) reaction.
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KaTaJIHSpreMOﬁ MEIBIO P €aKIMen a3ujI-aJIKHHOBOTO LUKJIOTIp UCOCTUHEHUS BIIEP BbIC
TI0JTY UCHBI JIBa Map OUKIIMYECKUX 1,2,3-”[‘1) Ha30JIOBBIX aHAJIOTOB Y p U/IWHA.

O. V. Andreeva, M. G. Belenok,

B. F. Garifullin, I. Yu. Strobykina,

L. F. Saifina, V. E. Semenov, V. E. Kataev
First Macrocyclic 1,2,3-Triazolyl
Uridine Analogues

¢ 77-83

O. B. Auopeesa, M. I'. benenok,

b. @. I'apugyrnun, U. FO. Cmpobuvixuna,
JI. @. Cavigpuna, B. 3. Cemenos,

B. E. Kamaes

Iepsble mMakponukunyeckue 1,2,3-
TPUA30JIOBbIE AHAJIOTM YPHWINHA

Names in Science ¢ NiveHa B Hayke

In memory of the outstanding phthalocyanine scientist and member of the editorial
advisory board of Macroheterocycles Prof. Evgeny A. Lukyanets (1938-2023).

[TamsITH BBIZAIOLIEroCs Y YSHOTO, WISHa P eAKOJUIETHH Ky p Hajla
«Maxkpoe emepoyuraviy npodeccopa EBrennst Antonosuda Jlykpsiamna (1938-2023).

In Memory of Professor Evgeny
Antonovich Lukyanets

¢ 84

Hamaru npodeccopa EBrenus
AHToHOBM4Ya JlykbsiHna
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