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Abstract. Magnetic materials are used in such scientific fields as computation, and electronics, especially as a
memory unit of electronic devices. Common magnetic materials have inorganic base like metals or their oxides
but their main disadvantage is the difficulties in spin-spin interactions control in such structures. This problem
could be solved by using of organic-based magnetic materials which dramatically expand the field of their
application. Organic-based materials could be used in new scientific areas like molecular spintronics, quantum
technologies, metal-organic frameworks (MOFs), and 2D materials. At the same time, weak magnetic properties
of organic-based materials are still challenging task and its solvation was proposed by stable radical-based
multispin systems. Nevertheless, their synthesis is limited by hard to handle procedures. We propose to avoid this
issue by using of non-covalent interactions instead of commonly used covalent bonding.

In the present study, we investigated the possibility of the formation of non-covalent interaction between
n-conjugated system and nitronyl-nitroxide radical. Obtained results will be play a pivotal role in the design of

new self-assembled organic-based magnetic materials.

BBenenue. Bo3M0OXHOCTh TOHKOTO KOHTPOJISI CIIMHOBBIX COCTOSIHUHN AJICKTPOHOB OPTaHUYECKUX MOJICKYIT
CYIICCTBEHHO PACUIMPSCT BO3MOXKHOCTH MAarHUTHBIX MAaTEpPHAJIOB HA WX OCHOBE, W JIENAeT UX MEPCICKTUBHON
ANBTCPHATHBOM MIUPOKO UCIOJIB3YEMbIM HEOpraHW4YeCKuM aHanoram. C Ipyroil CTOPOHBI, OTKPBITBIM OCTACTCS
BOIPOC MX CIa0OBBIPAXKCHHBIX MArHUTHBIX CBOWCTB [1]. Tak, cTaOWIbHBIC pAJMKAIBI, XOTS W SBISIOTCS
IaMarHeTUKaMH, MAarHUTHBIA MOMEHT H30JIMPOBAHHONH MOJICKYJBl 00JafaeT HEIOCTATOYHOM CHIIOW Ui
CO3/IaHMs Ha € OCHOBE MarHUTHOTO MaTepHasia. DTy npoOieMy IpeaaraeTcs pemarb IMOCTPOSHUEM MOJIEKYII C
YIOPSIOYCHHBIMH PaIKAIFHBIMA IEHTPAaMU — MYJIBTHCIIHHOBBIX CHCTEM. B TO ke Bpems, CHHTE3 MOJ00HBIX
CTPYKTYp SBISIETCS CIOXHOW 3amaded [2]. Mbr mpemraraeM m30exars HEOOXOOMMOCTH (HOPMHPOBAHUS
KOBQJICHTHOM CBSI3U MCEXKIY paJuKalaMH, HCIONb3ysl HECBAJICHTHBIC B3aMMOJCHCTBHSA, Kak, HampuMmep,

rajioreHsele cBs3u [3], B kauecTBe cBszytoulero 3seHa (Puc. 1).
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Puc. 1. [Ipunyun ghopmuposanus 2ano2eHHoll cé13u

JKcNepUMeHTAIbHASL YacTh. 3a CUET CBOCH yCTOHYMBOCTH K PA3JIOKEHHUIO B YCIOBHUSX aTMoc(epsl
BO3/lyXa U MPHUCYTCTBUS BIIATH, a TAKXKE MPOCTOTH M 3PPEKTUBHOCTH CHHTE3a, B KAYECTBE CIIMH-COJCPIKAILCH
€JIMHHIIBI HaMW OBLTM BBIOPAaHBI HUTPOHMI-HUTPOKCHIIbHBIC pamukanbl 1 [4]. B kauecTBe MOHOpa TaloreHHOU
CBSI3M HCHOJb30BajICs 1,4-munonteTpadTopOeH30i, a B KAUECTBE aKLENTopa — a30T B MUPUAMHOBOM KOJIBIIE
(Puc. 1). BeiOpanHbIle JOHOP M aKIENTOP O4YE€Hb YacTO UCIIOJIB3YIOTCS B UCCIIEIOBAHHMAX TaJIOT€HHOW cBs3HM [5],
4yeM ¥ 00BSCHSETCS X UCIIOIb30BaHUE B ATOH padoTe.

ITo xyaccuueckoit Meronuke [6] HamMHM OBIIM CHHTE3WPOBAHBl TPHU MUPUAMI-COJACPXKALIMX H30Mepa

HUTPOHUJI-HUTPOKCHILHOTO-paaukana (Puc. 2).
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Puc. 2. Cunmes uccnedyemvix HUMPOHUT-HUMPOKCUTLHBIX PAOUKALO8

[lomyueHHBIE ~ BemIeCTBA  COKPHUCTAJUIM3OBBIBAJIMCH B pa3HBIX  COOTHOIIEHHSX ¢ 14-
TUHOATETPahTOPOCH30IOM METOJIOM HCHAPEHHS «XOPOIIEro)» PAaCTBOPHUTENS M3 €r0 CMECH C «IIOXHM», H, 3a

HCKITFOYEHUEM MOJIEKYJIIBI 2-ITMPUANIT H30Mepa, 00pa30BEIBAIIN raIOTeHHYIO CB:3b (Puc. 3).
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Puc. 3. Pesynbmamul COKpUCMALIUZAYUY UCCTEOYEMBIX HUMPOHUN-HUMPOKCUTbHBIX pAOUKanos ¢ 1,4-

ouuoomempapmopoeH3010M

PesyabTaTsl. [lonyueHHbIE pe3yabTaThl pEHTTEHOCTPYKTYPHOTO aHalIN3a MO3BONSIIOT OLECHUTH BIUSHUE
COOTHOIICHHWS [OHOPAa W AaKIENTOpa TaJOreHHOH CBA3M Ha YMAKOBKY MOJIEKyd. JIByXKpaTHBI H30BITOK
aknenTtopa I'C mpuBOOUT K TOMY, YTO B 3JIEMEHTAPHON sSUeiiKe HAOIIONAIOTCS OTACIbHBIE MOJICKYIIbI HUTPOHHUII-
HUTPOKCHJIBHOTO pajuKajia, HE acCONMHUPOBAaHHbIE TaJOreHHOW CBsa3pi0 A. IlocTemeHHoe yBenHMUCHHE
KOJHMYECTBA JIOHOpA TaJIoOT€HHOM CBA3M BEAET CHAadajga K TOJHOMY CBA3BIBAaHHIO MOJIEKYN pajaukana c 1,4-
qunoarerpadTopbensonom B, a 3arem u k GopmupoBaHMIO TanoreHHOW cBsi3u 1o aromy kuciopona C. Taxue

PE3yJbTaThl XOPOLUIO COOTHOCATCA C Teopneﬁ, HpeZlHO)I(eHHOﬁ I‘pyHHOﬁ Resnati, corjiaCcHoO KOTOpOﬁ CBA3bIBAHUC
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MOJICKYJ JIOHOpa ¥ aKIenTopa OyIeT ONPENeNarcss CTa0WIbHOCTBIO COOTBETCTBYIOIEIO KOMILICKCA,
oOecrieunBaroIIeiicss U30BITKOM JJOHOPA TAJIOTEHHO# CBs3H [7].

@DopMHpOBaHUE TANIOTEHHOW CBS3M IO aTOMY KHCJIOPOAa OOBACHIETCS HAIMYMEM Ha €ro BHEITHEeH
3JIEKTPOHHON 00O0JO0YKe, KaK W y aToMa a30Ta, HECIIaPEHHBIX 3JICKTPOHOB. B pe3ynbpTare 3TOTO MPOMCXOIUT
B3aMMOJICHCTBHE OTOW TMaphl JJIGKTPOHOB C DJIJIEKTPOHHOH O0O0OJOYKOW MOJa, HMMEIIIeH aHWU30TPOITHOE
pacnpenenenne 3nekTpoHHOM tioTHOocTH [3]. IlocnmenmoBarenbHOCT, B BBIOOpE aKIENTOpa aTOMOM HOJAA
OOBSICHACTCS Pa3HHUIICH B AJIEKTPOOTPHUIIATEILHOCTH aTOMOB a30Ta U KUCJIOPOJIa, B PE3yIbTAaTe YErO raJIoreHHAS
CBsA3b (hopMHUpYeTCs CHayala C a30TOM, OONAJalomMM 00Jee BBIPAKCHHBIMU 3JICKTPOHOIOHOPHBIMU
CBOWCTBaMH, a 3aTE€M T10 KUCIIOPO.Y.

3aknrouenue. [Tokazano, uTo 3-mupuANI U 4-THUPUANIT WU30MEPHl HUTPOHMI-HUTPOKCIIIBHOTO paIuKaia
MOTYT Y4YyBCTBOBAaTh B (DOPMHpOBAHHM TajoreHHOW cBsi3u ¢ 1,4-gumonrerpadropoeHsonom. OTCyTCTBUE
TaJIOTEHHOM CBS3M B 00pasile Ha OCHOBE 2-MIMPHUIAMI-HUTPOHUI-HUTPOKCHIIBHOTO pannkaia OOBICHIETCS ero
CTPOCHHEM, TIPH KOTOPOM MMEETCS 3HAUUTEIBHOE CTEPUIECKOE 3aTPYAHEHUE, B PE3y/IbTaTe KOTOPOTO aTOM HO/Ia
HE MOKET KOOPJMHUPOBATH C aTOMOM a30Ta.

OICHEHO BIIMSHHE COOTHOIICHHUS aKIECNTOpa W JAOHOpa Ha (POPMHUPOBAHHE TAJIOTCHHON CBSI3U MEXKIY
HUMH, B PE3yNbTaTe YEro MOXKHO CJIIEJIaTh BBIBOA O BIUSHHM KOJIMYECTBA JOHOpPA TaJOrCHHOW CBS3HM Ha
YIaKOBKY MOJICKYJ B KPHCTaJIC, a TAKXKE Ha CEJICKTUBHOCTh 00pa30BaHMs HEBAJCHTHOI'O B3aMMOJCHCTBHSL.
BaxHO OTMETHTB, YTO HEJOCTAaTOK JAOHOPA BEAET K YaCTHYHOMY OOpa30BaHHUIO TAJIOTEHHOH CBSA3H, IPH 3TOM B
KpHCTaJJIe OCTAIOTCSI HECBS3aHHBIC MOJIEKYJBl MHPHIMI-HATPOHII-HUTPOKCHIA. YBEIWYCHHE KOJIMYEeCTBa
JIOHOpA OIpenernsieT 00pa30BaHNE TATOTEHHON CBSA3M MOA-a30T MEXKIY BCEMH MOJIEKYJIaMH JOHOpA M aKIeNTopa,
a Tipu OOJIHIIIOM M30BITKE — (HOPMHUPOBAHKE CBS3U HOI-KUCIOPO.

Hccneoosanue nposooumcs npu gurancogoii noodepoicke mezazpanma Munoopuayku P® Ne 075-15-

2021-585.
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