CopepxaHue

Contents

http://mhc-isuct.ru

2025
Tom 18
Ne 4

MelitoorarsogLiyigls

Name in Science ¢ Nmsa B Hayke

Tom 18 Ne4

E-ISSN 2713-1092.

Y
MI ub—L
Maerongigrocycles

OKTAGDE - AeKaGph 2025 Tom 18 Ned http://mhe-isuct.ru

ISUCT Publishing

This issue of the Macroheterocycles is
dedicated to the Corresponding member of

Russian Academy of Science
G. N. Vorozhtsov, celebrating his  90th
birthday.
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N-Macrocycles ¢ N-Makpouuknbl

Georgy N. Vorozhtsov. Biographical
Sketch

¢ 139-140

I'eoprnii Hukosaesn4 Bopo:kuos.
Buorpadguuecknii ouepk

Paper ¢ Ctatbs

Based on acyldichloride of 1,10-phenanthroline-2,9-dicarboxilic acid and alkylene-
diamines a set of new macrocyclic 1,10-phenanthroline-2,9-dicarboxamides has been
prepared. The size of macrocyclic cavity ranges from 14 to 24 atoms. The quantum
chemical calculations indicate that 24-membered macrocycle is capable of acting as a

receptor for F~ and HF.™ anions in both organic and aqueous media.
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CunTe3upoBad  psg HOBBIX  1,10-dbeHaHTpONMH-2,9-1MAMHIOB, OTJIMYAIOIINXCS
pa3MepoM MaKpOUMKIHIECKOH monoctd (0T 14-Ti 10 24X), a TakKe KOJIHMYECTBOM
(denanTpOMHIMAMUIHBIX (QparMeHTOB. KBaHTOBO-XHMHUYECKHE PACYEThl MOKAa3aH,
9TO 24-4JeHHBIH MaKpOLIUKII CIIOCOOEH BHICTYNATh B KadecTBe perentopa F - u HFy
AaHHOHOB B OPTraHUYECKUX M B BOJHBIX Cpelax.
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P.S. Lemport, M. F. Vokuev, I. A. Rodin,
V. A. Roznyatovsky, Yu. A. Ustynyuk,

V. N. Khrustalev, V. G. Nenajdenko
Macrocyclic Phenanthroline-diamides:
Synthesis, Structure and Quantum
Chemical Modeling of Anion Binding

¢ 141 -150
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Maxkpouuxkiauyeckue peHaHTPOJINH-
auamuabi: CHHTE3, CTPYKTYpa U
KBaHTOBO-XHMHY€ECKO€e MO/IeJIUPOBaHHe
CBSI3BIBAHUS] AHHOHOB
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N-Macrocycles ¢ N-Makpouukbl Paper ¢ Ctatbs

Reactions of 14-, 18-, and 22-membered azamacrocyclic compounds with carboxylic acid
chlorohydrides have been studied. It is shown that the reaction proceeds with the
formation of the corresponding C- and N-acyl derivatives of diazepines, diazonines, and
diazacycloundecanes.
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Wzyuens! peakimu 14-tu, 18-TH U 22-X WICHHBIX a3aMaKPOLMKIMYECKUX COCTUHEHUH C
XJIOPAaHTUJIPUIAMH  KapOOHOBBIX KHCIOT. IToka3aHO, 4YTO pEaKUMH MPOTEKAIOT C
obpa3zoBanueM cooTBeTcTBYOIMX C- 1 N-alMInpon3BOIHbIX 1HA3EIHHOB, I1a30HHHOB
1 IMa3aUKIOYH/ICKaHOB.

N. A. Anisimova, V. V. Mikhailov
Acylation of C-Alkyl Substituted
Azamacrocyclic Compounds as a New
Method for the Synthesis of C- and N-
Acyl Substituted Diazepines,
Diazonines, and Diazacycloundecanes

¢ 151-159

H. A. Anucumosa, B. B. Muxaiinos
AnunpoBanue C-ajJKuiI3aMeléHHbIX
a3aMaKPOLUKJINYECKUX COeTUHEHU
KakK HOBBII MeToa cuHTe3a C- m N-
anMI3aMelEHHBIX JHA3ENNHOB,
TUA30HNHOB M TUA3ANNKJIOYHIEeKAHOB

Reaction Mechanism ¢ MexaHuam peakuum Paper ¢ Cratbs

In a solution of aqueous fert-butanol, water's ability to accelerate the oxidation of the
butyl glycidyl ether—hydroquinone—pyridine ternary system by molecular oxygen has
been demonstrated; in the absence of water, oxidation does not occur. The reaction is
catalyzed by pyridine.
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B pactBope BoxmHOro mpem-0yranoia 3adUKCHpPOBaHA CIOCOOHOCTH BOIbBI YCKOPSTH
OKHUCJICHUE MOJICKYJIIPHBIM KHCIOPOJIOM TPOWHOW CHCTEMbI Oy THIITIIHIUANIOBBIHA dup—
THAPOXHHOH—TIMPHUNH, B OTCYTCTBHC BOJbI OKHCICHHEC He HIeT. Peakuus Kara-
JIM3UPYETCS IUPHIUHOM.
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Dyes, Pigments ¢ lNurmeHTsl, Kpacutenu

B. L. Psikha, L. V. Petrov, V. M. Solyanikov
Oxidation by Molecular Oxygen of the
Ternary System Butyl Glycidyl Ether -
Hydroquinone - Pyridine in a Solution of
Aqueous tert-Butanol

¢ 160 - 165

b. JI Ilcuxa, JI. B. [lempos,

B. M. Conanuxos

OxmuciieHne MOJIeKYISIPHBIM
KHMCJIOPOAOM TPOHHOH CHCTEMBI
OYyTHATTHIMIMIOBBINA dup —
THIPOXHHOH — MHPHIHH B PacTBoOpe
BOJHOT0 TPeT.0yTaHoJIa

Paper ¢ Ctatbs

The work shows a change in the Azoamine Red A diazotization reaction conditions,
which is the first stage in the production of pigment yellow lightfast, which made it
possible to increase the yield of the target pigment, widely used for dyeing plastic
products and textile materials.
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O
B pabore moka3aHO HM3MCHEHHE YCJIOBHH MPOBEACHHS PEAKIMU HA30THPOBAHUSI
A3zoamuHa KpacHOTro A, sBJIsItOILEHcs epBoi craaueit noiryyenus [lurmenTa xenroro
CBETOIIPOYHOTO, YTO MO3BOJMIO YBEIMYHUTH BBIXOJ LIEIEBOrO IUIMEHTA, IIUPOKO
WCTIONB3YEMOTO /I  OKpAaIMBAaHWS IUIACTHKOBBIX H3AEIMA M TEKCTHIIBHBIX
MaTepHasoB.

Yu. V. Suvorova, I. S. Nagibnev,

E. A. Danilova

Selection of Optimal Conditions and
Control in the Process of Azoamine
Red A Diazotization

¢ 166-169

IO. B. Cysoposa, U. C. Hazubnes,
E. A. Jlanunosa

Bb160op onTHMANBHBIX YCI0BHIl H
KOHTPOJIb B Ipouecce AUa30TH-
poBaHHsI A30aMHHA KPACHOTO A
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Phthalocyanines ¢ ®TanouunaHuHbl Review ¢ O630p

4,5-Dichlorophthalonitrile is a versatile synthon for the targeted synthesis of functional
phthalonitrile derivatives. The review systematizes modern strategies for its
functionalization via nucleophilic substitution to obtain target structures. The key role
of this precursor in construction of phthalocyanines and other macroheterocyclic
systems with tailored properties for materials science, medicine, and catalysis is

demonstrated.

NC:@:m NC:@@:

NC Cl NC
4,5-JTuxm0ppTATOHUTPUI - YHUBEPCAIBHBI CHHTOH JJIsi HANPABICHHOTO CHHTE3a
(YHKIMOHATGHBIX TIPOM3BOAHBIX (TanmoHUTpmiIa. B 0030pe cHCTEMaTH3HPOBAHBI
COBpPEMEHHBIE CTPATErHH €ro (H)YHKIHOHAIM3AINY Yepe3 HYKICOPUITbHOE 3aMelIeHHUE.
IMoka3ana KiIOYEBas pOJb JIAHHOTO MPEIIIECTBCHHHKA B KOHCTPYHPOBAHUU

(dTaNoOIMaHMHOB M APYTHX MAaKpOTETEPOLHUKIMYECKHX CHUCTEM C 3aJaHHBIMHU
CBOMCTBaMH 11 MaTEpHANIOBEICHHS, MEIULIHBI U KaTalln3a.

Diverse nucleophiles

V. L. Baklagin, V. V. Bukhalin,

1L G. Abramov
4,5-Dichlorophthalonitrile in the
Synthesis of Macroheterocyclic
Compound Precursors

¢ 170-193

B. JI. baxnaeun, B. B. Byxanun,

. TI. Abpamos
4,5-IuxioppTaJJOHUTPHIT B CHHTE3E
npeAlnecTBeHHUKOB MaKporeTepo-
HUKJINYECKHX COeTHHeHU

Phthalocyanines ¢ ®TanouunaHuHbl Paper ¢ Ctatbs

Extended 2D conjugation makes polyphthalocyanine polymers more conductive. PPCs
show semiconductor-like charge transport with sub-eV activation energy. PPC@CNT
composites also behave as semiconductors.

Pactmpennoe 2D compsbkeHHe pAenaer MONM(TANOIMAHUHOBBIC IONMMEPH  Ooliee
npoBomsuME. [lonmudranonuanuHel EMOHCTPUPYIOT IMOTYIPOBOIHUKOBEIA HEepeHOC
3apsima ¢ oHeprueil akrupanmu MeHee 5B. Kommosutst PPC@CNT wmmetor momy-
IIPOBOIHUKOBBIEC CBOMCTBA.

I Yu. Kurochkin, G. G. Ryzhkova,

A. A. Mitina, T. N. Rudneva, V. A. Radnev,
A. V. Moiseenko, M. A. Knyazev,

E. E. Yakimov, V. I. Korepanov

On the Conductivity of Carbon
Nanotubes and Their Composites with
Polymeric Phthalocyanines

¢ 194 -200

U. 1O. Kypouxun, I'. I. Pvidickosa,
A. A. Mumuna, T. H. Pyonesa,

B. A. Paoues, A. B. Mouceenxo,

M. A. Kusazes, E. E. Axumos,

B. U. Kopenanosg

O npoBOANMOCTH YTJIEPOTHBIX
HAHOTPYOOK ¥ MX KOMIIO3UTOB C
MOJTUMEPHBIMH TATONHMAHUHAMHA

Phthalocyanines ¢ ®TanouuaHuHbl Paper ¢ Ctatbs

The structure of the phthalocyanine modifier is a determining factor in the sorption and
separation properties of chromatographic columns. The para-isomer (Chromaton N-
AW/(T-4-(4-MO)PhOPc-Cu) provides the highest selectivity, including pronounced
chiral recognition.

X; = OCHg, X = X3 = H
X5 = OCHg, X4 = X3 = H
X3= OCHg, X4 = X, = H

CrpykTypa (rasornuaHrHOBOrO MOJU(UKATOPA SBISIETCS ONPEASIIIONIM (BaKTOPOM B
(hopMUpOBaHNY COPOIMOHHBIX M Pa3JelMTEIBHBIX CBOHCTB XPOMAaTOTPadHIECKIX
xosoHok. Ilapa-m3omep (Xpomaton N-AW/(T-4-(4-MO)PhOPc-Cu) obGecneunBaer
HAUBBICILYIO CEIEKTHBHOCTb, BKJIIOYasl BRIPKCHHOE XMPAJIbHOE PACIIO3HABAHHE.

G. V. Kuvshinov, A. A. Artamonov,

A. E. Rassolova, V. E. Maizlish

The Role of Isomerism of Tetra-4-
(methoxy)phenoxyphthalocyanines of
Copper in the Formation of Sorption and
Selective Properties under Conditions of
Gas Adsorption Chromatography

¢ 201 - 208

I'. B. Kyswunos, A. A. Apmamonos,

A. E. Pacconosa, B. E. Mausnuwu

Poab nzomepuu TeTpa-4-(MeTOKCH)-
(enoxcudranonuaHUHOB MeIU B
(opMupoBaHNHT COPOLUOHHBIX H
ceJIeKTMBHBIX CBOICTB B YCJIOBHAX
ra3oajacopOnMoOHHON XpoMaTorpadun
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Porphyrazines ¢ NopdupasuHbl Paper ¢ Ctatbs

Complexation was shown to be more effective than template tetramerization for the
preparation of Si(IV) octaarylporphyrazines. Reductive contraction of the porphyrazine
macrocycle results in formation of the corresponding corrolazines. Their consecutive
treatment with HF and chromatography lead to the formation of p-oxodimers.
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Hust monyuenust Si(IV) okraapunmnopdupa3nHoB METO KOMILIEKCooOpa3oBaHus Oojee
a¢dexTrBeH, YeM TeMIUIaTHas TeTpamepu3auus. BoccranoBuTenbpHoe cxatue mophu-
Pa3MHOBOr0 MaKpOLMKIA HPUBOAUT K OOpa30BaHHIO COOTBETCTBYIOLIMX KOPPOJa3H-
HoB. Ilocie ux mocienoBaTe/ibHOW 0OpabOTKM IUIABUKOBOM KHCIOTOH M Xpoma-
Torpadun 00pa3yroTCs [L OKCOXUMEPHI.

E. D. Rychikhina, S. S. Ivanova,

P. A. Stuzhin

Octaarylsubstituted Si(IV) Porphyrazine
and Corrolazine: Synthesis by
Complexation Method and Formation of
p-Oxo Dimers

4 209 - 216

E. J[. Poiuuxuna, C. C. Hsanosa,

1. A. Cmyoscun
Oxraapuazamemennbie Si(IV)
nop(Qupa3uH U KOPPOJIA3UH: CHHTE3
MeTOI0M KOMILTEKC000pa30BaHUsI
" 00pa3oBaHUe 1-OKCO-TNMEPOB

Phthalocyanines ¢ ®TanouuaHuHbl Paper ¢ Ctatbs

The effect of adding tetrabutylammonium hydroxide on the spectral properties of A. S. Malyasova, E. A. Kostrova,

diazenyl phthalonitriles was studied. Phthalonitrile, which contains a naphthyl ring, is
more sensitive to changes in pH.

pH=9

o o g0 honm

VI3yueHo BinMsHUE NOOABICHUH THIPOOKHCH TETPaOyTHIAMMOHHS Ha CIEKTpalbHbIC
cBoiicTBa  auaseHWI(TAIOHUTPHIOB. DTaMoOHMUTPWI, coAepKaumii HadTHIBHOE
KOJIBIIO, O0JIee UyBCTBUTEINICH K H3MCHEHHUIO P/ cpelibl.

F. A. Abieva
pH Sensors Based on
Hydroxyaryldiazenylphthalonitriles

¢ 217 -221

A. C. Manscosa, E. A. Kocmposa,

®D. A. Abuesa

pH-Cencopsl Ha ocHOBe
TUAPOKCHAPHIANA3eHUIPTATOHUTPHUIOB

Chlorins ¢ XnopuHsbl Paper ¢ Ctatbs

The synthetic water-soluble photosensitizer, tetrahydroporphyrin tetratosylate (THPTS),
was shown to generate 'O, equally efficiently in both aqueous media and ethanol, and the
Type II mechanism is more likely for the photodynamic action of THPTS. The reasons
for the discrepancy between these results and those of other researchers are discussed.

HO

Type Il

Tloka3aHo, 4TO CHHTETHYECKUI BOAOPACTBOPHMBIH (HOTOCCHCHOMIH3ATOP «TeTParuapo-
nopdupuu-rerparosmiary (THPTS) omHakoBo 3(h¢exTiBHO reHepupyeT 'O, Kak B
BOJHBIX Cpelax, Tak M JTaHoJe, I0TOMY IpH (oToauHamudeckoM neiictsun THPTS
mexanmsM Tuma Il nmomken Obite Oonee BeposSTHBIM.  OOCYXKHAIOTCS TIPUYHHBI
pacXoXKAEHNUs ITHX Pe3yJIbTaTOB C JAHHBIMU JIPYTUX HCCIeIoBaTeNeit.

v

A. A. Krasnovsky Jr., A. S. Benditkis,

A. S. Kozlov, M. V. Kishalova,

A. V. Lyubimtsev

On the Photosensitized Formation of
Singlet Oxygen by Water-Soluble
Bacteriochlorin Derivative —
Tetrahydroporphyrin-tetratosylate in
Aerated Aqueous Solutions

¢ 222 -229

A. A. Kpacnoeckuii ma., A. C. Benoumxuc,
A. C. Koznos, M. B. Kuwanosa,

A. B. Jliobumyes

O dorocencndonnn3anun o6pasoBaHus
CHHIJIETHOTO KHCJI0POAa
BOJIOPACTBOPUMBIM MPON3BOTHBIM
0AKTePHOXJIOPHHA —
TeTparuaponoppupuH-TeTPATO3ZHIATOM
B a)PHUPOBAHHBIX BOAHBIX PacTBOPax
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Paper ¢ Ctatbs

The influence of pH on equilibrium of
chlorin eg between octanol-1 and PBS is
studied. Protonation of the chlorin
platform is likely the main reason for the
high selectivity of the photosensitizer
Fotoditazin® towards malignant
neoplasms and its rapid diffusion across
the lipid membrane of cancer cells

W3yueno piusiHre pH Ha pacrpeesieHue
XJIOPUHA €4 MEKJIY HEIOJSIPHBIM OKTa-
HooM u PBS. [IporonupoBanue xnopu-
HOBOH  minaTopMbl ~ MOXKET  OBITh
OCHOBHOM TIPUYMHON BBICOKOM
CeNeKTHBHOCTH (hOTO-ceHcHOMm3aTopa Fotoditazin®™ B OTHOIICHHH 370KAYECTBEHHBIX
HOBOOOpPAa30BaHHUIi 1 €ro GBICTPOro TPAHCIIOPTA Yepe3 JIUIMUIHYI MeMOpaHy pakoBO
KJICTKH

V. B. Sheinin, O. M. Kulikova

The Smart Photosensitizer Chlorin ¢,
(Fotoditazin®): the Role of Acid-Base
Ionization

¢ 230 - 242

B. b. Lleuinun, O. M. Kynukosa
«YMHBII» GoToCeHCHONTU3ATOP
XJIOPHH €6: POJIb KHCJIO0THO-OCHOBHOM
HOHM3aINHA

Porphyrins ¢ NopdupuHbl

The adsorption, protective and passivating effect of deuteroporphyrin on copper alloy
MNZh5-1 in neutral (pH 7.4) and alkaline (9.2) borate buffer solutions was studied.

1 e

1
cu,
e 0.75
05

HC CH, 025
NaO,C 0

5 8.5 pic

2 CO;,Na Ig C, [Moas/a]

W3y4yeHo ancopOLMOHHOE, 3allJUTHOE U IACCHUBUPYIOIIEE JEeHCTBHE JeHTEepo-
nop¢upuna-IX Ha megHoMm cruraBe MHXKS-1 B melitpansroM (pH 7,4) u menounoM
(9,2) 6oparnbIx OyhepHBIX pacTBOpax.

Paper ¢ Ctatbs

M. O. Agafonkina, Yu. I. Kuznetsov,

N. P. Andreeva

Adsorption and Passivation Properties
of Deuteroporphyrin-IX on the Surface
of Copper Alloy in Aqueous Solutions

¢ 243 -250

M. O. Aeagponxuna, FO. U. Kysneyos,
H. Il. Anopeesa

AncopOLOHHBIEC H MTACCHBUPYIOLIHE
cBoiicTBa aeliteponoppupnna-IX na
TMOBEPXHOCTH MEeTHOTO CIIJIaBa B
BOJHBIX pacTBOpax

Calixarenes ¢ KanukcapeHbl

For the first time, amphiphilic p-tert-butylthiacalixarene derivatives with imidazolium
and fluorescein groups were synthesized. The octyl-substituted derivative formed
stable and monodisperse aggregates. These compounds demonstrated high efficacy as
photocatalysts, achieving over 96% conversion in the cross-coupling reaction of N-
phenyl-1,2,3,4-tetrahydroisoquinoline and malonic ester.

BLUE LED
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UP TO 96 %

WATER + DMF

Bnepseie Obm  cHHTE3MpOBaHBI aM(UGIIIBHBIE INIPOU3BOMHBIE p-mpem-OyTHiI-
THAKCapWJeHa C WMHJA30JIMEBBIMH M  (DIIyOpeCHeMHOBBIMH TIpynmami. OKTHII-
coJepKalllii  MakpOLMKI 00pasyeT CTaOMIbHbIE MOHOJMCIIEPCHBIE arperaTbl U
JIEMOHCTPHPYET BBICOKYIO 3 ()EKTHBHOCTb B KaueCTBE (h)OTOKATAIN3ATOPOB, JOCTHIast
6oxee 96% KkoHBepcuu B peakiuu Mexay N-¢eHmi-1,2,3,4-TeTparuapon30XHHOIMHA
1 MaJIOHOBBIM 3()HPOM.

Paper ¢ Ctatbs

A. A. Artemenko, E. A. Bondareva,

E. D. Sultanova, I. M. Bogdanov,

A. E. Akhatova, D. A. Mironova,

V. A. Burilov, S. E. Solovieva, 1. S. Antipin
Novel Imidazolium Derivatives of
Thiacalix[4]arenes Containing
Fluorescein Fragments: Synthesis,
Aggregation Properties and
Photocatalytic Activity

¢ 251 - 258

A. A. Apmemenxo, E. A. Bonoapesa,

3. JI. Cynmanosa, U. M. boedanos,

A. D. Axamosa, /. A. Muponosa,

B. A. Bypunos, C. E. Conosvesa,

. C. Aumunun

HoBble nMuIa30/1MeBbIe IPOU3BOIHbIE
n-mpem-GyTUITHAKAIMKC|[4]apeHa,
cogep:kamme (pparMeHThI
({1yopecuenna: CHHTE3, arperaiiMoHHbIe
cBOIicTBa U (POTOKATAIUTHYCCKASA
AKTUBHOCTH
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