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Bapsepsl 1 yactoTsl. HekoTOpbhIe Mpo6/IeMbl COBMECTHOTO
MCIIO/Ib30BaHMSI KBAHTOBOV XMMMUU U KOJIe0ATEIbHOM CIIeKTPOCKOIINN B
KOHpOpMaIMOHHOM aHaIN3e

Bataes B.A[P
a Xumuueckuti paxynemem MI'Y, 119991, Mockea, JleHuHcKue 2opsi, dom 1, cmpoerue 3, I'CIT-1.

IlokJIa, MOCBSIIEH HEKOTOPbIM METOAMYECKUM MpobieMaM, BOSHMKAIOUMM IIPY COBMECTHOM MCIIOIb30BaHUU
B KOH(GOPMALVMOHHOM aHa/JM3e PaCcYeTHBIX [JAHHBIX, IIOJIyUYEeHHBIX METOJAMM KBAHTOBOW XUMUM, U
SKCIEPUMEHTAIBHBIX PE3YIbTATOB KOJIEOATENbHOM CHEKTPOCKOMMUM. M3-3a GIM3KOrO PacCIONOKEHUS HVDKHUX
Koyie6aTeIbHbIX YPOBHEl KOHGOPMALMOHHO HEXECTKMUX MOJIEKYN UX MCCIefoBaHMe Tpe6yeT BBICOKOI TOUHOCTU
KaK OT KBAaHTOBO-XMMMYECKOTO pacueTa, TaK M OT 3KcrnepumeHTa. OMHAKO TPagUIMOHHbIE ITOAXOObI HA OCHOBE
rapMOHMYECKOTO MPUOIVKEHNST U Jaske OJHOMEPHBIX CeUeHMIl MOBepXHOCTeli MmoTeHIManbHoi sHepruu (I1I139)
MOTYT IMPUBOAUTh K CYII€CTBEHHBIM OINMOKAM KaK IpY KBAaHTOBO-MEXaHMYECKOM MOMOEJIMPOBAHUM, TaK U
MHTepIpeTalyu CrieKTPpaabHbIX JaHHBIX.

Kaxk mpaBuio, JOCTYIIHbIE 9KCIIEpYMEHTAa/bHbIe JaHHble (SHEPTUM KOJeOaTelbHbIX IePexXoa0B) AJis MOJOO0HBIX
CUCTeM BecbMa OTpaHMUeHbl U I0oC/Ief0BaTeIbHOE IIOCTPOeHMe Ha UX OCHOBE TOYHBIX MHOTOMEPHBIX Mogeneii [TI19
MyTeM pelleHus O6GPaTHBIX CIIEKTPaIbHbBIX 3aJau HeBO3MOKHO. OTHAKO MeTOIbl KBAHTOBOJ XMMMM IOITYCKAIOT
MOZEeNpPOBaHMe CIOXKHBIX NOBWKEHMIT SOep BapMalMOHHBIM METOAOM Ha OCHOBe MOpsMbIX pacuetoB [II1D.
CoBMeCTHOe TIPOBeJIeH e PACUETOB U SKCIIEPYMMEHTOB ITO3BOJISIET MOMYYaTh AOTIOTHUTEIBHYIO U 60Jlee HaIEKHYIO
MHGOPMAIINIO O MOJIEKY/ISIPHOM CHUCTEME.

[Tokas3aHo, UTO CJIOKHOCTD aHaIM3a KOH(GOPMAaIMOHHBIX IIPeBpallleHIi CBsI3aHa C 0COGeHHOCTSIMM IIOBEIeHMS He
TOJIbKO OIlepaTopa MoTeHIMaIbHO dHeprun (Gopmel I1119), HO U onepaTopa KMHETUUECKON SHepruu (Harpumep, ¢
CYIIIeCTBEHHO 3aBMCMMOCTBIO €T0 MaTPMUHBIX JIEMEHTOB OT SIA€PHBIX KOOPAMHAT).

[MomoxkeHMst OOKIaAa IMPOWLIIOCTPUMPOBAHBI B OCHOBHOM IIpMMepaMM pPacyeTOB ¥ 3SKCIIepUMeEHTaIbHbIX
MCCIIeIOBAHMII CTPOEHUSI M KOJe6aTeNbHON AMHAMMKMY KOHGOPMAIIMOHHO HEXKECTKMUX MOJIEKYJT KapOOHMIbHBIX
CoeIMHeHMIT B OCHOBHOM M HU3IIUX BO30YKIEHHbIX 3JIEKTPOHHBIX COCTOSTHUSIX.

Te-mail: v.a.bataev@gmail.com
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Approach to automatic composition and visualization of complex energy
diagrams

l'enaen A.M.E]a [llepHiokoB A.B.,* CanbHukos I.E. 2
& HogocubupcKuti UHCMumym op2aHudeckoti Xumuul.

B KOMITbIOTEPHOI XUMUM XMMMUYECKasl peakius YacTo M3006paskaeTcs B BUIEe OAMarpaMMbl, B KOTOPOI KasKablii
9HepreTUIeCKoil ypoBeHb, COOTBETCTBYIONIMIT epexomgHoMy cocTosiHMIO (I1C), cBsI3aH ¢ ABYMS APYTUMU YPOBHSIMY,
OTBEUAIOIIMMM MMUHMMyMaM Ha TOBEPXHOCTM ITOTEHIMAaJbHOI sHepruu. B ciayuae 6Gosbiioro komuuectsa IIC
COCTaBJIeHME HAIVISIAHON JHEPTeTMUYeCKOi AuMarpaMMbl BPYYHYIO MOXKET IMPeCTaB/siThb Cepbe3HYI0 IMpobiemy,
CBSI3aHHYIO C BLIOOPOM ONITMMAaJILHOTO PACIIONOKeHMS YJHEPTreTUUeCKUX YPOBHEIA, IIPY KOTOPOM UMCJIO TiepeceueHnit
CBsI3€i MeXKIy HUMM GbIIO ObI MMHMMATIbHBIM (MJIM XOTSI 6bI IIpYEeM/IEMbIM). B Hallleit paboTe mpejiaraeTcs MOAXof,
3aK/IIOYAOIINIACS B TIpe[iCTaBIeHMM SHepreTMuecKoi quarpamMmMbl B Bufie Tpada c rnocienyioiieit Busyanmusanyeii
€ero cpeacrsamu rmporpaMmbl Graphviz. ICXOmMHBIMY TaHHBIMU SIBISIIOTCS (aiiibl CTAlIOHAPHBIX TOUEK B (popMmare
XMol xyz, a pe3yapTaToM — svg-Gaiii ¢ guarpamMmorii. IlowtemHmuii Ipyu HeOOXOAMMOCTY MOKHO pedaKTUpPOBaTh U
3aTeM BKIIOUUTH B BeO-mHTepdeiic, mammumii JocTynd K 3D-CTpyKTypam, a Takke (MIpy HAJIMYUM COOTBETCTBYIOIINX
pacyeTHbIX JAHHBIX) ITO3BOJISIONINIT BU3YaAM3UPOBaTh Xumuueckue capuru SIMP, vactoTsl Konebanuit u IRC-
TPaeKTOPUN.

[pencTaBieHHbIN BbIIIE MTOAXOM, VWLTIOCTPUPYETCS HA MpUMepe SHepreTHYecKoii JuarpaMMbl KapOOKaTHMOHOB
CgHy3", momyvarlommxcss B pesyiabTaTe IOCIENOBATEIbHBIX IEPETrPyIMPOBOK YACTUIIBI, 0O6pa3yIoIIeics
Mpyu  OpoToHMpoBaumu  1,5-mukimookramyena (COD), cm. |http://limorl.nioch.nsc.ru/quant/
cyclooctadiene/.

fe-mail:| genaev@nioch.nsc.ru
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TeOpeTI/I‘:IECKOE U3Yy4YE€HUE 3BO/TIOIIUN BHYTPUBAICHTHBIX BaKaHCUN B
KaTUOH-paJUKAJIaxX MMNIa30/ia B BOOHOM OKPY>X€HUUN

Cxurnesckas A.JI. [T Tpuropuuesa 3.K.,* Tpopumos A.B.,*P
a Upxymckulti 2ocyoapcmeeHmblii yHusepcumem, Kapna-Mapxkca, 1, Upkymck, 664003, Poccus;
b Hpkymckuii uncmumym xumuu um. A.E. @asopckozo CO PAH, yn. @asopckozo, 1, Upkymck, 664033, Poccusi.

VisyyeHue IMyTeii ¥ MeXaHM3MOB pacliajla BBICOKOBO30OYKIEHHBIX COCTOSIHMII OpraHMUYeCcKUX MOJIEKYST B
TIPUCYTCTBUM OKPYKEHMSI paciiMpsieT Hallle ITOHMMaHMe IPOIIeCCOB 3alllUThl M TOBPEXKAEHUS OMOCUCTEM MIPU
BO3Je/CTBMM Ha HUX MOHMU3UPYIOIIero usaydeuusi. C mpupjiedeHeM MeTOJ0B OCHOBAaHHBIX Ha Teopuyn GyHKIUU
I'puHa (37IeKTPOHHOTO MTPOTIaraTopa) ¥ CBSI3aHHbIX KJIACTEPOB /ISl IBYX TEPMOAMHAMUYECKM HarbosIee yCTOMIMBBIX
KOMILTIEKCOB MMUIA30/I-BO/IA OlleHEHA SHepreTuyeckas BO3MOKHOCTb paciaza BbICOKOBO30YKIEHHBIX KATMOHHBIX
COCTOSIHUMIA Uepe3 UCITyCKaHue JOTIOTHUTETbHOTO 37IeKTPOHA ¢ 06pa3oBaHMeM AMKATHMOHA. [JIsI paccMaTpUBaeMbIX
CUCTEM COTIOCTaBJIeHbI CIIEKTPbl OJHOKPATHOV U IBYKpaTHOV MOHM3alMU. KOHeUHble OUKATUOHHbIE COCTOSTHUS
OoXapaKTepu30BaHbl KaK pesynabTaT (i) mpoiieccoB Osxke ¢ o6pasoBaHMeEM [BYX BaKaHCUII Ha MOHM30BAHHOM
dparmeHnre, (ii) mpoueccoB ICD (intermolecular Coulombic decay) c o6pa3oBaHueM BTOPOIT BaKaHCUM Ha COCETHEN
Mosekyine uau (iii) mpoueccoB ETMD (electron transfer mediated decay), co3maionux aBe BaKaHCUM Ha COCEIHEN
MOJIEKYJIe C TIOJIHBIM BOCCTaHOBJIEHMEM VOHM30BAHHOM MepBOHAYAIbHO. [Ipy ynameHun syeKTpoHa ¢ 2S opouTanu
asoTa M HU3IIMX 2S OpOuUTasIeil yriaepoaa B MOJIEKY/Ie MMMIA30/1a IOMMMO KaHajaa Oe B IIPUCYTCTBUM MOJIEKYIIBI
BOIbBI MosIBIseTcss KaHan ICD, UTO CIOCOOCTBYeT COXPAaHEHMIO IeJIOCTHOCTU TeTepolMKIIa, KOTOPhIif OCTaeTcs B
OCHOBHOM, 100 HU3KOJEXKAIleM BO30YKIEHHOM KaTMOHHOM COCTOSTHUM. [Ipy MOHM3auumM 2S opOUTAIM aToMa
KMCJIOpPOia BOAbI BEPOSITEH pacliaj, ¢ MOBpeXIeHMeM MOJIEKY/Ibl TeTepOIMKIIa, TOCKOAbKY 9HepreTUueCK OTKPBITHI
TosbKO KaHanbl ICD m ETMD. Iloka3aHO, 4TO OpMeHTalMs BOObl KPUTUYECKM BIMUSET HA IMPUPOLY HUSIIUX
IUKAaTMOHHBIX COCTOSIHMIA B paccMaTpMBaeMbIX cucTtemax. Pabora mopmepskaHa rpaHToMm Poccuiickoro ®onma
@dynpameHTanbHbIX VccmenoBanmii (No. 19-03-00947).

Crnmcok nurepaTypsl
1. T.Jahnke et al., Chem. Rev. 120, 11295-11369 (2020).

Te-mail:| a.skitnevskaya@isu.ru
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How to make a planar COFCI molecule chiral?

Tikhonov D.S.[f-P¢ Blech A., Leibscher M.,° Pérez C.,*® Schnell M.,*" Koch C.P.%¢
a Deutsches Elektronen-Synchrotron (DESY), Notkestr. 85, D-22607 Hamburg, Germany;
b Institute of Physical Chemistry, Christian-Albrechts-Universitdt zu Kiel, Max-Eyth-Str. 1, D-24118 Kiel, Germany;
¢ Free Moscow University, https://freemoscow.university/;
d Department of Physics, Freie Universitdt Berlin, Arnimallee 14, 14195 Berlin, Germany;
¢ Institut fiir Physik, Universitdt Kassel, Heinrich-Plett-StrafSe 40, 34132 Kassel, Germany;

Chirality is a molecular property, which refers to the existence of molecular structures (enantiomers) that are
non-superimposable by only means of rotations, without any addition of mirroring. Many biological functions are
dependent on the molecular chirality, for instance, the amino acids in all living organisms exist almost exclusively in
the L-form. Therefore it is really important to understand the mechanisms of absolute asymmetric synthesis (AAS)
[1-3], i.e. of methods of generating an enantiomeric excess in the achiral or racemic systems without usage of any
enantiopure reagents or catalysts.

In this talk we will describe a possible experiment, where a measurable enantiomeric excess will be induced in a
COFCl vapor. This extremely toxic molecule is planar in its equilibrium structure, and thus is achiral. The experiment
should be performed in an ultrafast pump-probe fashion. The chirality would be induced by an excitation of an out-
of-plane vibration in COFCI by resonant two-photon process with a femtosecond circularly polarized laser pulse in
the presence of static electric field (see Figure above). The probing of the oscillating enantiomeric excess would be
done by an ultrafast photoelectron circular dichroism (PECD) meansurement [4]. We will discuss the possibility of
the experiment, taking into a consideration pump and probe efficiency, and also the lifetime of the enantiopure
wavepacket due to rotational decoherence and intramolecular vibrational energy redistribution (IVR).

Cnucok 1uTepaTypbl

1. B.L. Feringa et al., Angew. Chem. Int. Ed. 38, 3418-3438 (1999).
2. D.V. Zhdanov et al., Laser Physics 20, 107-118 (2010).

3. S. Bychkov et al., J. Exp. Theor. Phys. 93, 24 (2001).

4. C. Lux et al., Angew. Chem. Int. Ed. 51, 5001-5005 (2012).
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Bosbiiiass Mo/IeKy/IsIpHast 6a3a, Kak miatdgopma Jjisi aBTOMaTUUEeCKOro
TEeCTUPOBAHNS KBAHTOBOMEXaHUUYECKUX COJIBEPOB

W6parnmos W.B. [T
a Elegant Mathematics Ltd, Hanauer Miihle 2, 66564 Ottweiler-Fiirth, Germany.

B HacTos1ee BpeMst MMeeTCsI MHOKECTBO YK€ OTKPBITBIX Y M3yUEHHbIX BEIIECTB, Ha OCHOBAHWY JAaHHbBIX U3 Pub-
Chem[1], ceituac n3BecTHO 0K0I0 271 MWIIMOHA BelecTB. 11 60TBIIMHCTBA U3 HUX MMeeTCs 60JIbIIas TOTPe6HOCTh
B MpencKa3aHuM MUX MOJEKYASIPHOM CTPYKTYpbl U CBOWCTB. [lake MOCTpOeHMEe MOJIEKYISIPHON CTPYKTYpPbl U
TepeuncaeHus HeCKOIbKUX Hanbosee yCTOMUMBBIX KOHPOPMEPOB [IJIST BCEX STUX MOJIEKYI SIBJISIETCS BHIUMCIMUTETbHO
CJIOKHOJ 3amaueii, Tpebyloleit 60/bIIe 00beMbl TaMSITH IJIST XpaHEeHUST TAaKUX CTPYKTYP.

B nmokmame OymeT TpedcTaBjieHa HOBasl CUCTeMa, KOTOpas TOMbKO HEeIaBHO Havaja pasBMBATLCS B Halleii
KOMIIaHMM, AJiS YOOOHOTO IMOMCKA ¥ OMMCAHMS M3BECTHBIX B HACTOSIIEE BPeMS MOJIEKYISPHBIX CTPYKTYp U UX
MPOCTPAHCTBEHHBIX KOH(GOPMEPOB, B KOTOPOJi B AajbHeiIeM 6yayT 406aBISITbCS KaK pacuyeThl KOHGOPMEPOB Ha
OCHOBE METOZ0B MOJIEKY/ISIPHOI MeXaHMKM, TaK ¥ Ha OCHOBe ab-initio meTomoB.

OTa cucTemMa B HaCTOSIIIMIT MOMEHT UCIONb3yeT rpad Monexyn u3 6a3sl PubChem|[1], Tak, 4To uMeeTcs OKOI0
50 MWITMOHOB MOJIEKY/ISIPHBIX IPadoB 1, AJIsI KaKIOTO TaKoro rpada MPOBOIUTCS BbIUMCIEHMEe TPOCTPAaHCTBEHHOI
reoMeTpuu ¥ KoHbOpMaluii. B HacTOAMmMMIT MOMEHT HAallla CUCTEMa COAEPKUT yKe okoiao 900 MWITMOHOB
KOH(bOopMAaIuii.

Hasume Takoii CCTEMbI ITO3BOIUT B aBTOMATUUYECKOM PEXKMME TECTHPOBATh KBAHTOBOMEXaHMUYECKIE COJTBEPBI,
TaK, HallpMMep, MblI ceifuac JOCTUIaeM BhIUMC/IEHMS HECKOIbKMX HanbosIee yCTOMUMBbBIX KOH(POPMepOB 111 CpemHeit
10 pa3Mepy MOJIEKYISIPHOI CTPYKTYPbl IPUMEPHO 3a 2 CEKYHIbI C YUeTOM HeOOJNbIIOro CylepKoMIIbloTepa ¢ 24
Tdsno1/C MMKOBOI MPOM3BOAUTENBHOCTY M STY Pe3yIbTAaThl XOPOIIO COIMIACYIOTCSI C TEMM JaHHBIMU, KOTOpbIE
m3BecTHbI B PubChem.

Hama c¢dupma mnaHupyeT Bcerma OeCIUIaTHO ITPENOCTAB/STb Pe3YAbTaThbl UMCIEHHOTO MOIEIMPOBAHUS U
MaKCMMaJIbHO YIOOHBI ITOMCK IT0 TAKMM CTPYKTYpaM B Hallleif MOJIeKy/IsIpHOi 6ase ¢ Halllero caira.

Crnmcok nurepaTypsl
1. Kim S, et al. Nucleic Acids Res. 49, D1388-D1395 (2021).

fe-mail:| ii@elegant-mathematics.com
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HcciiegoBaHue COCTOSTHUNM Pa3/iINMYHOM JTOKAJAU3AIUN
MHOTOKOH(MUTIYypaMOHHBIMM MeTOOaMM

®peitnzon AP
a [Jenmp @omoxumuu PAH, ®HUIL] «Kpucmannozpagus u pomonuxa» PAH, Mockea, yn. Hosamopos 7a;
> HUSTY MU®H, Mocksa, Kawupckoe 1. 31;

MHorMe mpolecchl B OPraHMYECKOM IEKTPOHMKE UM (GOTOHMKE CBSI3aHBI C ITEPEXOAaMU MEXKIY COCTOSTHUSIMMU
C pas3IMYHOI JIOKAIM3anyeit 3apsaaa uian Bo36yKaeHnsl. ITo, B YaCTHOCTY, MUTPAIMS KBa3uUacTUIl (3JIeKTPOHOB,
IObIPOK, 9KCUTOHOB), PEKOMOMHAIMS ¥ pa3leieHue 3apsioB B JIEKTPOAKTUBHBIX U IEKTPOTIOMUHECIIEHTHBIX
MmaTepuanax. IIpollecchl MepeHOca SHEPTMM U Oe3aKTUBALMUM BO3OYKIEHMsS TakkKe CBSI3aHbl C COCTOSIHUSIMU
PasIMYHOI ToKaaM3aiun. [lepexombl MEXIY COCTOSTHUSIMY Pas3IMYHOI TOKaAU3aIK C HeOOXOIMMOCThIO BKTIOYAIOT
IBVDKeHMe sfiep, WIM MOJIEKY/ISIpDHYIO peopraHu3alifio, UTO IIpeAriosiaraeT Hajauyye HeCKOAbKUX MUHUMYMOB
Ha TOTEHLMAIbHOI MOBEPXHOCTU. ITO TPeOyeT MCIIONb30BaHMSI MHOTOKOH(MUIYPAIMOHHONM KBAHTOBOW XUMUM,
MTOCKOJIbKY MeTOo[, (GDYHKIIMOHAIA TUIOTHOCTM He BIIOJIHE aIeKBATHO TepeaeT IHEPTeTUKY COCTOSIHUIA C TIePeHOCOM
3apsga. BymyT paccMoTpeHbl IpUMephl CUCTEM C pas3IMYHOM JToKaIn3alyeit 3apsaaa win Bo30ysKaeHUs U MTPO1ecChl
MUTpAIUM KBa3UIACTUIIbI U pelakCcalluy SHEPTUU B HUX.

Cnucok auTepaTypsl

1. A. Y. Freidzon et al., Int. J. Quantum Chem. 112, 3059 (2012).
2. A.Ya. Freidzon et al., J. Phys. Chem. C 119, 26817 (2015).

3. V. V. Volchkov et al., Photochem. Photobiol. Sci. 18, 232 (2019).
4. 1. D. Krysko et al., J. Phys. Chem. C 123, 11171 (2019).

5. A.Ya. Freidzon et al., Phys. Chem. Chem. Phys. 22, 3539 (2020).
6. A.Ya. Freidzon et al., J. Phys. Chem. A 124, 7927 (2020).

te-mail:| freidzon.sanya@gmail.com
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MHoOrokoH(uUrypanmMoHHble BBIYMC/IEHMS U BBIOOP aTOMHOIO0 6a3uca

BepsizoB Banepa (Valera Veryazovﬂa
a JlyHdckuii YHusepcumem, Xumuueckuti uenmp, Teopemuueckas xumus, JTyno, 22100, Illgeuyus.

Paccykmast 0 TOYHBIX METOJaxX pacueTa 5JeKTPOHHOM CTPYKTYPhbI MbI Uallle BCEro oOpaliaeM MCKIIOUUTEIbHOE
BHMMaHMe CTpYKTypy [amMmibTOHMaHa. BbI60op aTOMHOT0 6a3¥ca pacCMaTpMBaeTCs Kak He 0c060 BayKHAS M PyTUHHAs
npo6iema. CrereHHas 3aBUCUMMOCTh BpPeMEHM pacyeTa OT pasMepoB 06asyca 4YacTo MPUBOOUT K TOCTATOYHO
HEOCMOTPUTEILHOMY BbIOODPY 6asuca IJj1sl pacueToB.

Haa rpymmna rpeajioskmia HoBble 6a3ucHbIe HA60PbI 13 Kiacca AToMmHble HaTypanbabie Opoutanu ANO-XS [1] u
ANO-R [2] pJ1s1 pacueToB JIIOOBIX CHCTEM, BKJIIOUASI COEITMHEHMSI C TSKETbIMM SJIEMEHTAMMU, T YUET PETITUBUCTCKUX
3¢ deKTOB ABSTETCS HEOOXOAVIMBIM.

TecTupoBaHyMe 3TUX 6a31COB [3] BCKPBUIO Psi MHTEPECHBIX ITPOOJIEM, CBI3aHHBIX C MCIIOIb30BAHMEM aTOMHBIX
6a31COB B MHOTOKOH(MUTYPAIMOHHBIX pacyeTaxX. B 4aCTHOCTY, HEJOCTATOK CTAHAAPTHBIX TECTOB IJIsI TAKOTO POAA
pacueToB. K 0co6bIM ciTydasiM OTHOCSITCSI I CUCTEMbI C HEOOBIYHOI 27IeKTPOHHOI CTPYKTYPOIA.

Cnucok 1uTepaTypbl

1. P-O. Widmark et al., J. Chem. Phys. 149, 194102 (2018).

2. ].P. Zobel et al., J. Chem. Theory Comput. 16, 278-294 (2019).
3. E.D.Larsson et al. (submitted to JCP).

fe-mail:| valera.veryazov@teokem.lu.se
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KoMOMHMpPOBaHNE KBAHTOBO-XMMMNYECKMX METOJO0B JIJISI MOZAe/IMPOBaAHMS
VIOHHBIX IIap ¥ HEKOTOPbIe IMIP0OIeMbl peripe3eHTaTUBHOCTH
MOJIEKY/IIPHBIX MoJeen

ITonbIHCKMIT M.B.E|“»b CamnoBa M.JI.,© AHaHuKoB B.I1.P2
& @I'BOY BO “Cankm-Tlemep6ypzckuii 20cydapcmeeHHblii yHugepcumem”,
Poccus, 198504, Caukm-ITemep0Oype, [lemepzo, YrHusepcumemckuii npocnekm, 0. 26;
> @I'BYH Mucmumym opzanuueckoti xumuu um. H.JI. 3enurckozo Poccutickoli akademuu Hayk,
Poccus, 119991, 2. Mockea, JleHuHckuti npocnexkm, 0. 47;
© 000 “MexdyHapooHsiil yeHmp K8AHMOB0I ONMUKU U K8AHNMOBBIX MEXHOI02Ull”,
Poccus, 121205, 2. Mockeéa, meppumopus UHHO8AYUOHH020 yenmpa “Ckonkoso”, Bonwsuioti 6ynseap, dom 30, cmp. 1;

Kpucrammueckuii CaC, HepacTBOpPUM B OpPraHMYECKUX PACTBOPUTENSX. ETo peaklVMOHHOV CIIOCOOHOCTM B
OpraHMYecKuX peakLysIX CIoco6CTBYeT 06pa3oBaHye COMbBATYPOBAHHBIX alleTUIeHU-aHuoHoB C=C>~ u HC=C".

Core methodology

Account for polymorphism Get realistic solvent shell Refine with DFT
at ambient conditons Software used: DFTB+ Software used: CRYSTAL17
Software used: CRYSTAL17 Perform Born-Oppenheimer MD:  Optimize geometries of [C** A“]-(Sol)a &
Optimize geometries & SCC-DFTB3-D3(BJ) evaluate gas phase thermodynamics:
evaluate solid-phase thermodynamics: (again) PBEO-D3(BJ)/pob-TZVP-gCP

PBEO-D3(BJ)/pob-TZVP-gCP

° P

& [+ AT (Sol), = Ag,
Ag)*Bg) = ABg,

E> lA Gso/ lAGsol lAGso/
’ A(sol.) + B(sol,) = AB(soI,)

9 [CKk+ AK-]-(Sol),, Model outer-sphere solvent

Oj Software used: ORCA 4.x
Representative structure Compute single point energies
- - of a tightly-bound (first) using gas-phase structures:
Equilibi t .
Fabrtum composiion solvent she AGeoWith SMD
«  Determine n of bound at the M06-2X/6-31+G** level

of polymorphs)
) ) solvent molecules;
is set according Account for the conformational

. Sample N
to Boltzmann factors Q) ibili ; .
4 conformations. flexibility of the first go\vent shell:
Here,n=4andN =5 . Calculate Gy (in sol.)
for each of N conformers;
«  Get @ for each conformer.

Giot (in sOl.) = Gror (gas) + AGsor

Bymer pacckasaHO 0 KOMOMHMPOBaHUM OOpH-OIIIeHTeliMepoBcKoit M 1 cratuueckux DFT-pacueToB B HOBOM
MOAXOone K MOZEeIMPOBAHMIO MOHHBIX Iap B KOOPAMHUPYIOUIMX pacTBopuTensx [1]. B pesynapraTe npuMeHeHUs
Mpe//iIaraeMoro Moaxoaa Mbl cOPMYIMPOBAIY HabOp peKOMEeHIALui ISl XMMUKOB-TIPAKTUKOB MO pa3paboTKe
HOBBIX, 60Jlee «3eJIeHbIX» CMHTEeTUUECKMX METOAMK, a TaKKe MPOAEMOHCTPUPOBAIM KITIOUEBYIO POJIb YaCTUUHOTO
ruaponu3a B aktuBaiuy CaCy; B opraHnyeckux peakimsx.

Crmcok nurepaTypsl
1. M.V. Polynski et al., Chem. Sci. 11, 13102-13112 (2020).

fe-mail: mpol@ioc.ac.ru
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FaSO(l)afSHbIe SHTAJIbIINN 06pasoBaHm[ IIeCTUYJICHHBIX IIMKVIINMYEeCKUX N
IMOJIMITUKIINYECCKUX apOMaTUYECCKUX YITICBOOOPOO0OB.

KBAaHTOBO-XUMMYECKUN Imoaxon,

TManxkpatbes E.I0. [P XaTbimoB P.B.*
& HHcmumym u3uku Monexkysa u Kpucmainnos Yhumckozo ¢edepaivHozo ucciedosamensckozo yeHmpa Poccutickoli
akademuu Hayk, 151, np. Okmsabps, 2. Ya, 450075, Poccus;
b Vipumckuii zocydapcmeerHpiil HepmaHoti mexHuueckuii yuusepcumem, 1, yi. Kocmonasmos, 2. Ya, 450064, Poccus;
¢ Poccutickuti XuMuko-mexHonozuueckuti ynusepcumem umeru /1. Y. Menoeneesa, 9, Muycckas nnowjads, 2. Mockea,
125047, Poccus.

[Monuuknuyeckue apomatuueckue yrieBogoponbl (ITAY) cmyskaT CTPYKTYpHOM OCHOBOJ COeqUHEeHUIA,
BCTPEYAIONINXCS B SKMBOI MpuUpoe, OOHAPYKMBAIOTCSI B MEXK3BE3THOM ITPOCTPAHCTBE U B 0OBEKTAX OKpYsKaloIeit
cpenbl, M3BECTHbI CBOEM TOKCUMYHOCTbIO, MYTAareHHOM M KaHIEpOTeHHOJM aKTUMBHOCTbIO. Bapbupyromyecs B
MIMPOKMUX TIpefeax pasMepHO- ¥ CTPYKTYPHO3aBMUCUMbIE CBOVCTBa Mojekyn ITAY TIpemocTaBiSIOT 6GOTaThlif
BBIOOp MaTepuasioB Ijisi OYPHO pa3BMBAIOIIECS 0OMACTY OPraHMUYECKO SJEKTPOHUKY U GOTOHUKM. [IJIs1 OIIeHKMU
OTHOCUTEBHO CTaGMIBHOCTY, PEaKIMOHHOW CHOCOOHOCTU U APYIUX (PU3UKO-XMMUYECKUX CBOVICTB BaKHBIM
MOJIEKY/ISIPHBIM TTapaMeTPOM CITYKUT SHTaIbIMs o6pasoBauus (A;H°) [1-2]. Inst oueHku ArH°® apoMaTUUeCKUX
VIJIEBONOPONOB MPOBEOEHO TeCTUpOBaHMe psma ab initio MeTomoB ¥ (YHKIMOHANOB IJIOTHOCTY, a TaKke MX
KOMOMHALMIA M KOMIIO3UTHBIX METOMIOB. IIpenjoskeHa MeTOOMKa pacuyéTa CTaHAAPTHONM rasodasHoi SHTaTbIUU
obpa3oBaHMsI, OCHOBAHHasl Ha 3akoHe [ecca (Ha OCHOBe 3KCIepUMMeHTaNbHBbIX NaHHbix CH4) B coueTaHuu c
KBaHTOBO-XuMuueckum metomom RI-MP2/A1//PBE/A2. Tlo 3Toit MeTOAMKe TMOMyuYeHbl pacueTHble 3HTAIbIUU
obpaszoBaHus i 31 UMKINMYECKUK, MOMUIMKIMYECKUX KaTa- U TepU-KOHAEHCUMPOBAHHBIX ITAY M HEKOTOPBIX
ux MeTwarpousBomHbiX (0T CgsHg mo CyuHip), a Tarke dymaepeHoB Cgy U Cyo [3]. CpaBHEHMEe ¢ HAiIEHHBIMU B
JIUTepaType SKCIIEPUMEHTAIbHBIMU JaHHBIMM M0KAa3aja0, YTO IS MOJIEKYJ Majoro pasmepa LaHHash METOAMKA
BOCITPOM3BOIUT SHTAJIBIIMIO 00pa30BaHMUSI C TEPMOXMMMYECKON TOYHOCTHIO (1 KKaJl/MOJb), a C YBEIMYEHUEM
pasMepa MOJIEKY/J OIIMOKa BO3pacTaeT, HO, 3a PEIKMM MCKIIOUEHMEM, OCTAETCS B Tipelenax 3 KKaJl/MOJb.
BbIsIB/IEHBI 3aKOHOMEPHOCTM B BeIMUMHAX SHTAJMbIINI 00pa3s0BaHUSI B M30OMEPHBIX M TOMOJIOTMUECKUX Ppsimax
KaTa-KOHJEeHCUPOBAHHBIX TMHEINHBIX U UBOTHYTHIX MOJIEKYII.

Cnucok IuTepaTypsl

1. Joanna Yu et al., J. Am. Chem. Soc. 126, 12685-12700 (2004).

2. ITankpatseB E.10. u op., M3secmus Ypumckoeo HayuHozo yenmpa PAH 2, 26-37 (2019).
3. Pankratyev E.Yu. et el., Physica E. 101, 265-272 (2018).

Te-mail:| evgeniy@pankratyev.ru
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HNccnegoBaHue MmeTOAaMM BhIYMCIUTEIbHOM XMUU CTPYKTYPBI N
AVMHAMMUKN KOMIIJIEKCOB, OﬁpaSOBaHHbIX HOBBIMM YVIVIEPpOAHBIMU

MaTepuajaMu ¢ rmepexogHbiMu metauiamu M°, ux knacrepamu M, u
MeTa/Uiooprannyeckumm rpynnamu ML,

Kysuenos A.[ Onpynenxo I0.®.,> Tnopnosos U.IT.>
a Xumuueckuii pakynomem, TexrHuueckuti yHusepcumem um. @edepuxo Canma Mapus,
ya. Canma Mapus 6400, 7660251, Canmuszo, Quau;
b Mockosckuii zocydapcmeerHepiii ynugepcumem umenu M.B. Jlomonocosa, XumuuecKuil pakynsmem,
Jlenurckue zopst 1, cmp. 3, 119991, Mockea, Poccutickas @edepayus.

HoBble yrimepoaHbie MaTepuabl (TpadeHsl, JedeKTHbIe rpadeHbl, YIJepogHble HAHOTPYOKY, QyJIepeHbl) U UX
KOMIIJIEKChI C TIepeXOAHbIMU MeTa/llaMy TIpe[ICTaBJSIOT OTPOMHBIN MHTepec IJs ucciaegoBaTteneil. [loHMMaHue
UX CTPYKTYPHBbIX 0COGEHHOCTEN, AMHAMUYECKOTO IMOBEIEeHNST M OPYTUX CBOJCTB JA€T BO3MOXKHOCTh UX I[€JI€BOTO
VICTIONIb30BAHMSI B KaueCTBe MAaTepuayioB OyOyIIero [Ijs 3JMIeKTPOHMKM U ONTOJEKTPOHUKM, TMPU CO3TAHUU
CBEPXIPOBOISIIMX MaTepuasioB, B KaTanause, MeIMUIMHE, CEHCOpax Ha OTpaBJsIOlIMe COeOVMHEHMS, MaTepuanax
LIS XpaHeHMsI BOJOpPOJa, CBEPXIPOYHbIX MaTepuanax u mp. [loka pusmro-xmmuyeckoe mccaefoBaHMe TaKUX
6epTOTUAOB MIPEICTABIISET ONPeAe/eHHbIE TPYIHOCTH.

KWcnonb3yss MeTonbl (GyHKIMOHAAA IJIOTHOCTM, Mbl M3YyUMJIXM B3aMMOAENCTBME HY/IbBAJIEHTHBIX META/JIOB 8
rpymmsl (Fe, Ru, Os) ¢ Mopensamu rpadeHa pasHOTO pasMepa U ONpeneIviii CTPYKTYPbl 06pa30BaHHbBIX KOMITIEKCOB
M aKTUBALMOHHbIE 6apbepsbl X 1%,n%-MeTa/IOTPONHBIX ralTOTPOINHAIX MTeperpynmuposok (MITI). Mbl ycTaHOBUIN
MeXaHM3M BHYTPUMOIEKYIIpHbIX 75,75-MITI miast komruiekcoB rpadena c¢ rpymmoit MCpt (M = Fe, Ru, Os),
aKTUBALYOHHbIE Oapbepbl KOTOPBIX 0KA3a/IMCh 3aMETHO BBhIIIIE.

MbI M3y4YW/IM KOOPAMHAIIMIO METa/IJIOB MOATPYIIIIHI kejie3a ¢ gedekTHbIMU TpacdeHaMy (OOMHOYHA BaKaHCHUS U
nedexr CroyHa-Yanca (SV u SW) u rmokasaay BO3MOXKHOCTY IIpMMeHEHMsI KOMILIEKCOB (rpadeH)-SV-M B KauecTBe
KaTaamu3aTopoB IuapupoBaHusi auetunaeHa Ao 3tuineHa (Ru) u mosxkura CO go CO,, a TakKKKe BO3MOXXHOCTb
MCIIONb30BaHUSI 3TUX KOMILJIEKCOB B KauyecTBe CEHCOPOB MJis TOKCMUHBIX IpOMbIlLIeHHbIX ra3oB (Fe) u B
KauecTBe MPOTHMBOOMNyxo/eBbIX mpernapartos (Ru, Os). [TokazaHa NpuHIUIMATIbHAS TPUMEHUMOCTD HALlIUX MTOAX00B
K MCC/IeOBaHMI0O HOBBIX YIJIEPOJHBIX MaTepUaioB C OTPAHMUYEHHON CUMMeTpueii: KOMILUIeKCOB rpacdeHOB U
TedeKTHbIX rpadeHoB U T.1.

Cnucok 1urepaTypsl

1. AV. Krasheninnikov et al., Phys. Rev. Lett. 102, 126807 (2009).
2. D. Grasseschi et al., Coord. Chem. Rev. 422, 213469 (2020).

3. C. Cao et al., Phys. Rev. B 81, 205424 (2010).

4. L.P. Gloriozov et al., J. Phys. Chem. A 125, 366—375 (2021).
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MonekyasipHoe crpoeHne nmpousBogHbsix BODIPY o naHHBIM ra3oBon
3JIeKTpOHOrpaduy ¥ KBAaHTOBO-XMMUUYECKUX PacueTOB

[Toronuu A.E.E]a Kypoukun U.10.,* IToctHukosa [I.A.,* lllarypux A.I1O.,*
a 1. HeaHoecKuli 20cy0apcmeeHHblli XUMUKO-meXHoJI02uueckuil ynusepcumem, HMearoso, Illepememesckuti np. 7.

B pamkax HacTosiueii paboThl IMpPOBeIEeHbl KBAaHTOBO-XMMMYECKME pacueThl psima MpousBomHbIXx BODIPY.
Crpoenue Mmonekyabl 8-deHmn-BODIPY Takke oOIpemeseHO METOIOM TIa30BOil 3sjeKTpoHorpaduu. PacueTsl
ONTUMM3AIUY TEOMETPUIECKOTO CTPOEHMS ¥ TaAPMOHMYECKMX YACTOT KOJIeOaHMit JaHHOM MOJIEKYJIbI ITPOBEIeHbI Ha
ypoBHe Teopum B3LYP/cc-pVTZ. Monekyna 8-denmnn-BODIPY obmamaeT ToueuHoi rpyrmoit cummetrpun Cy. Yron
roBopoTa GheHMIbHO IPyHITbl cocTaBisieT 7 = 58° (B3LYP/cc-pVTZ).

Puc. 1: Mogens mosnekyibl 8-dpeHnn-BODIPY

MHK-ananu3 mpoBefeH C TOMOIIbI0 MoOmubUUIMPOBaHHO! Bepcum mporpammbl Unex [1]. IlomyueHHbIE
CTPYKTYpHbIe MMapamMeTpbl HaXOMSITCS B XOPOIlleM COIJIaCUM C pacueTHbIMU. [IJisI OlleHKM HEeXeCTKOCTU MOJIeKYJIb
paccuuTaHbl GYHKIMM VCKAKEHMSI TTIOCPEICTBOM CKAaHMPOBAHMSI TOPCUMOHHBIX YIJIOB ITOBOPOTAa (DEHMIbHO TPYIIITBI
¥ BBIXOJa aToMa 60pa 13 TIOCKOCTM MOJIEKYITBI PV OIITUMU3AIMK BCEX OCTATbHBIX TeOMETPUUECKUX TTapaMeTpPOB.

Pa6ota noxgmepskaHa rpanToM [pesupenTta Poccuiickoit @emepaiiuu (mpoekt MK-5965.2021.1.3).

Crmcok nurepaTypsl

1. Y. V. Vishnevskiy, UNEX version 1.6, (2019). http://unexprog.org.
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AnbaosibHasi KOHAEHCAIUs VS KaTa/In3mpyemMoe CyIiepoCHOBaAaHUAMU
MIpucoeaInMHEHE KETOHOB K alleTUJIEHaAM: TEOPETUIECKOEe N
IKCIIEpMMEHTA/IbHOE UCCIeJ0OBaAHME

Open B.B.[T}
& Upkymckuii 2ocydapcmeeHHwlil yHusepcumem, Hpkymck, Poccusi.

B cymepocHOBHBIX Cpemax CO3Ial0TCsl IMOTEHIMATbHO OJaronpusiTHbIe YCJIOBUSI IJISI KOHAEHCAIMY KEeTOHOB,
B TOM uMIe [Jjs1 peakuuu aBTOKOHAeHcaluu. [Ipollecchl aBTOKOHAeHCAMM MOTYT COMPOBOXAAThH ApyTrue
OCYIIIeCTB/IsIEMble B 3TMX CpelaxX peaklIMy C ydJacTMeM KeTOHOB. B YacTHOCTM, 3TO HeHaBHO O6GHapyKeHHbIe
MIPOMOTHPYEeMbIe CYIIEPOCHOBAHUSIMM DPeakUuyuy COOPKM HECKONIbKMUX SKBUBAJIEHTOB alleTWJIEHOB M KETOHOB C
06pa3oBaHMeM CUHTETUYECKM U apMalieBTUUECKM IeHHBIX Kap6o- ¥ reTeponnkiios [1].

MexaHM3M aJIbI0IbHOM KOHIEHCALIM KETOHOB B CyriepocHoBHOI cpempe KOH/IIMCO 6511 MccaegoBaH METOAOM
B2PLYP(D2)/6-311+G**//B3LYP/6-31+G* + PCM. VueT CylepOCHOBHOTO OKPY)XeHMSI OCYIIECTBJISICSI Ha YpPOBHE
MOHOCOJIbBATHOM MOJIe/IN C SIBHBIM BK/IIOUeHMeM B pacueT Komiuiekca KOH-DMSO u onTumu3saimer reoMmeTpum B
pamkax mogenu PCM [2].

[Toka3aHO, YTO B3aMMOJEICTBME TPeX MOJIEKYJI KeTOHA, MPUBOAsIIee K 00pa3soBaHUIO LIVKIIOTeKC-2-eHOHOBOI
CTPYKTYpBI (HampuMmep, nsogopona AG = —22.3 KKaJI/MOJb), SIBJSETCS TepMOAMHAMUYECKU O0iee BBHITOIHbBIM,
yeM B3auMMOZENCTBME 2—4 MOJIEKYJ KETOHA C 00pa30BaHMEM JIMHEHBIX MPOAYKTOB. DOpMMUpoOBaHMe MPOIYKTOB
130()OPOHOBOrO CTPOEHMS TpeGyeT IpPeofo/eHMs HEeBBICOKMX 6apbepoB akTuBauuu AGY < 16 KKaui/Molb,
4TO MOXeT 3aTPyJHSTh MHMUMMpyemble C-BuHmMIuMpoBaHuem (AG* > 20 KKal/MOJIb) KacKafHble peaklyn
KETOHOB C aleTwieHaMu. B 4acTHOCTYM, KMHETUMYECKM Oojiee MpeAriouTUTEbHbIE ITPOIECChl aBTOKOHAEHCAIINN
alleTOHa ¥ aBTOBMHWJIMPOBAHMS ITPOMAPTUMIIOBOTO CIIMpTa (00pa3yomierocsl U3 aleToHa M alleTWIeHa) SBIISIIOTCS
MIPUYMHAMM, TI0 KOTOPbIM B3aMMOZEICTBIME alleTOHA C alleTUIeHOM He IMPUBOAUT K IMPOAYKTaM KaCKaJHbIX COOPOK.
[TpeumyIecTBeHHOE 06pa3oBaHye MMPOAYKTOB 3TUX IMTOOOYHBIX PeaKIMii MOATBEPKIEHO SKCIIEPUMEHTAIBHO.

PaboTa BbITIOJTHEHA B paMKax 3amaHust MuHo6pHayku PO FZZE-2020-0025.

Crnmcok nurepaTypsl
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2. N.M. Vitkovskaya et al., Int. J. Quantum Chem. 120, 26152 (2020).

Te-mail:| orelv@isu.ru

17


mailto: orelv@isu.ru 

IIpuMeHeHMe pacueTHBIX METOIOB JIJI1 U3YYEeHUSI MOJIEKY/ISIPHOM
CTPYKTYPbI OETYJIMHA ¥ KPUCTA/UIMUECKOI CTPYKTYPhI €ro COJIbBaTOB

CkakynoBa K.JI. [f-" Pprukos I.A.P
& Hosocubupckuti 2ocydapcmeeHHblli yHusepcumem, 2. Hogocubupck, ya. ITupozosa, 0. 1;
> Hncmumym xumuu meepdozo mena u mexarHoxumuu, 2. Hogocubupck, yn. Kymamenaodse 18.

BONMBIIMHCTBO M3BECTHBIX BEIIECTB MMEIOT HU3KYIO0 PaCTBOPMMOCTH M 6MOAOCTYITHOCTD. CyIeCTBYIOT CIIOCOOBI
M3MEeHUTDb PACTBOPMMOCTD, HAITPUMep: M3MeHeHMe KPUCTAUTMUeCKoi ¢hopmbl (06pa3oBaHme Comelt, COKPUCTAIIIOB,
KOMILJIEKCOB) MM M3MEHEHME CaMOii MOJIEKY/IbI. Pasinune KpUCTa/uIMIecKux (OPM MOXKET OKa3bIBaTh BIMSHMUE
Ha CBOJICTBAa COeOMHEHMSI B TBEPAOM COCTOSIHMM (PaCTBOPMMOCTH, peaKIMOHHAs CIOCOGHOCTb, CTabUIbHOCTD,
ckuMaeMoctb U ap.)[1,2]. TToaTomy mMOHUMaHME UCCIenyeMoil (GOpMbl SIBJISETCS BaKHBIM IIPU pa3paboTke
KPUCTA/NIMUYECKUX MaTepUaoB.

O6bekT uccremoBanus — 6etyauH (33,28-guruaporcu-20(29)-1yneH) — MeHTAUMKINYECKUI TPUTEPIIEHOBBII
CIIUPT JIIOTIAHOBOTO TMIIA, TIONyYaeMblii M3 KOpbl Oepe3bl. O6mamaeT OMOMOTMYECKON aKTUBHOCTBIO Kak
MMPOTMBOBUPYCHOE, IMPOTMBOBOCIIAJIUTEIbHOE, IPOTUBOOIYX0JIEBOE CpencTBO. OMHAKO OTCYTCTBYET MHMOpMAIINS O
KPUCTA/UTMYECKOI CTPYKTYPeE, a COTbBATOMOPQBI OMMCAHBI MCKITIOUUTEIHLHO KpucTa/uiorpaduuecku. Liemb paboThl —
MCCeIOBaHMe MOJIEKYISIPHOM M KPUCTAJTMYECKOI CTPYKTYPhI 6ETY/IMHA Y €T0 COeNVHEHNI pacCUeTHBIMM MeTOIAMM,
CUCTEMATH3aIMS paHee TTOTYUeHHbIX JaHHBIX O COMbBATOMOPGAX M MX MHTEPIIPETALNS C TOUKM 3PeHMUS SHEPIUit
B3aMMOZEeNCTBUS.

B pabore mpoBefileH CpaBHUTENIbHBIN aHAIN3 U3BECTHBIX CTPYKTYP COMbBATOB OeTy/lMHA, TPOaHAIN3UPOBAHBI
TOPCUOHHbBIE YIVIBI MOJIEKY/Ibl B COMbBAaTHBIX (opmax. [TpousBemeH pacueT ONTUMM3UPOBAHHON CTPYKTYPBI
MOJIEKY/IBI B BaKyyMe, TOCTPOEHbI SHepreTuueckue Nnpoduian. . Ha ocHOBaHMM NPOBENEHHBIX pabOT BbISIBIIEHO
IEBSITh BO3MOYKHBIX KOH(OPMEPOB MOJIEKYIIbI, 3 KOTOPBIX ABa PEaM3YIOTCSI B M3BECTHBIX CTPYKTYpaxX BoIrosHeH
CTaTUCTUYECKMI aHaIM3 METOAOM IIOCTPOEeHMSI KapT IOAHOTO B3ammogerictBus (FIM). PaccumMTaHbl sHeprum
CBSI3€H ¥ KPUCTAUIMYECKNUX PEIIETOK M3BECTHBIX CTPYKTYpP OeTy/nyuHa. BhITOMIHEH KPUCTAITIOCTPYKTYPHBIV aHAIN3
C WCIIOJIb30BaHMEM SHEPreTUUEeCKMUX XapaKTepUCTUK. IIpoaHanM3upoBaHbl AAHHBIE O IIPUPOMIE OOpa3OBaHUS
CyIIecTBYIOIMX hopM, MTpeJJIosKeHbI KJIaCChl OPTaHNYECKMX BeleCTB JJ1s1 TTOTyYeHs HOBBIX (OpM.

Cnucok IuTepaTypbl
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CpaBHeHMe pacueTHbIX METOAOB AJISI UCCIeAOBaHUSI MOJIEKY/ISIPHBIX
KPUCTA/UIOB HA MOJIEKY/IIPHOM YPOBHE ITPU BbICOKMX JTaBI€HUSIX

Poruxos AP
& Hogocubupckuii zocydapcmeenHblii ynusepcumem (HI'Y), . Hogocubupck, ya. Iupozosa, 2.;
> Uncmumym xumuu meepdozo mena u mexanoxumuu CO PAH, 2. Hosocubupck, yi1. Kymamenadse, 18.

The study of the high-pressure behavior of molecular crystals helps find limits of their stability, as well as obtain
previously unknown new phases. This may result in the creation of new materials and their forms for a variety of ap-
plications: pharmaceutics, optoelectronics, etc. Nevertheless, until recently, there was no practical unified scheme
for high-pressure studies of organic molecules, paying close attention to various inter- and intramolecular inter-
actions [1]. In this work, we compare different computational methods for the high-pressure research of molecular
crystals in terms of the energy of particular interactions [2]. Tolazamide polymorphs are taken as a representative
system [3-4]. It is shown that not only “structure-forming” interactions, e.g. H-bonds and stacking interactions, but
also multiple van der Waals interactions should be taken into account. Moreover, we compare two different concepts
for studying particular H-bonds in terms of absolute and relative energies, showing their importance in understand-
ing the high-pressure behavior of tolazamide polymorphs. Finally, several important details about the high-pressure
research of organic crystals at a molecular level by computational methods are formulated.

Cnucok IuTepaTypbl

1. D.A. Rychkov, Crystals 10, 81 (2020).

2. AY. Fedorov et al., J. Struct. Chem. 61, 1356-1366 (2020).

3. AY. Fedorov et al., CrystEngComm 19, 2243-2252 (2017).

4. AY. Fedorov et al., Acta Crystallogr. Sect. C Struct. Chem. 75, 598-608 (2019).
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HoBbIl noaxosa, K 3aJaHnio TEMIIEPATYPbI B METOL4EC MOJIEK'Y.TIHpHOf/I
JAVMHAMWUKAU

Packosanos A.A. [T}
a ncmumym evicokomemnepamypHoti anekmpoxumuu YpO PAH, Poccuiickaa @edepayus, 620066, 2. ExamepuHoype,
ya. C.Kosanesckotl, 22/ yn. Akademuueckas, 20.

OpuuM 13 Haubosiee IIMPOKOUCIIONb3YEMBIX METONOB MOIEIMPOBAHUS MMKPOCKOIMUECKOTO TIOBeIeHMs
CUCTEeMBI SBJSIeTCS MeTof, MojekyasapHoi auHamuku (M[). TTockonbKy NoBefeHMe MUKPOCUCTEMBbI 3aBUCUT OT
TeMIIepaTyphl, €€ Heo6XomuMo KakKuMM-In6o oO6pa3oM 3amaBaTh. M]I yHacliemoBajia OIpefesieHre TeMIlepaTypbl
U3 MoJeKyJIsapHO-KuHeTnueckoii Tteopum (MKT), comracHo KOTOpol, TemmepaTypa - eCTb BeJlWYMHA,
MPONOPLMOHANbHAS CpeJHeKMHeTNYeCKOM 3Hepruy dactul. CyliecTBYIOT pasiuyHble aJITOPUTMbI-TEPMOCTATHI
[1-2], xoTOpBIE, CAEmysl 3TOMY OIpeAeeHNI0, MacIITabupyIOT CKOpocTM vactui,. OFHAKO, SKCIIepUMEHTaIbHbIe
(bakThI 3aCTaBASIOT YCOMHUTBCS B TOM, YTO TEMITEPATYPa CBOAUTCS K CpeIHEKMHETUUECKOI SHEPTUM YACTUII.

B nmaHHO# paboTe mpemioskeH OPYroii MOAXON K TePMOCTAaTUMPOBAHMIO CUCTEMBbI, Uepe3 CIEeKTP TeIJIOBOrO
u3nyyeHusi. MI3BeCcTHO, UTO BCe Teja U3JIydaloT U JUCIepCcus U3aydyaeMbiX (DOTOHOB IO SHEPIUSM OJHO3HAUYHO
XapaKTepusyeTcs TemiiepaTypoii (bopmyna [InaHka). IIpenjioskeHHbII aITOPUTM TePMOCTATMPOBAHMS 3aK/ITI0UAETCSI
B BUPTYaJbHOM IIOIJIONIEHMUM/UCITYCKAHUM (OTOHOB aTOMaMM BeleCTBa, COMPOBOXKAAIOIIMMCS M3MeHeHUeM
MMITy/IbCA M 2HepTuMM mociaenHux. IIporpammHoe obecrieueHue IJisI MOIENMPOBAHUS pa3paboTaHO Ha OCHOBe
napasuienbHoit CUDA-Bepcum nporpammbl azTotMD [3]. Biarogapsi mepeHocy BblUuMCJIeHMIt Ha rpaduyeckue
MPOI1IeCCOPbI YAAIOCh MPOU3BECTU MOJeIMPOBaHKe C OeCSITKaMU ThICSY YaCTUILL, HA TTePCOHATbHOM KOMITbIOTEPE.

Pe3ynbTaThl UYMCIEHHBIX 3KCIIepuMeHTOB Ha cucteMe 40’000 aTOMOB ITOKa3ajau, UYTO MPeAa0KeHHbI aJiTOPUTM
TEPMOCTATUPOBAHMS IMTO3BOJISIET PA3TOHSTh/3aMeIJISITh aTOMbI, B 3aBMCUMOCTU OT TEKYILero COCTOSIHUSI CUCTEMBI
U LiesieBOi TeMmIepaTypbl. Kpome TOro, He3aBUCMMO OT HA4aJbHOTO paclpeleneHus] CKOPOCTei (B TOM 4uCIIe
OJIHOPOJHOT0), KOHEUHOe paciipesiesieHne puobpeTaeT BIJ, MOXOKMIT Ha pacipeneneHne MaKkcBeia, UTO SIBJISIeTCS
OrpeeieHHbIM YCIIeXOM.

VccnemoBaHuye BBIIOIHEHO ITpu (MHAHCOBOI mmoaaepskke POOU B pamkax HayuHoro mmpoekra N2 20-03-00897 A.
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Trap seeker and digger: the dual identity of the solvated electron in
methanol

Rybkin V.V. [T}
a Department of Chemistry, University of Zurich, Switzerland.

The structure of the solvated electron in methanol is less studied but more complicated than the one of the hydrat-
ed electron. In this condensed-phase first principles molecular dynamics study we reveal the nature of the recently
discovered shallow and deep trap states of the excess electron and suggest a more complex picture including four
bound cavity states classified by the number of the hydroxy-groups coordinated to the electron, their binding energy
gradually increasing with the OH-coordination. The initial shallow bound states are formed via a transient diffusion
mechanism, in a trap-seeking fashion, whereas, deeper bound states are formed via a slower methanol molecules
reorientation. Despite apparent similarity of the absorption spectrum of the solvated electron in methanol to this in
water, the origin of the absorption maximum is drastically different. The previously assumed model of hydrogenic
transitions (s-p etc.) as is the case in water does not hold for methanol. Instead, the main bands arise due to the char-
getransfer states, promoting the excess electron to the nearby cavity, naturally abundant in this solvent. Instead, we
propose a simple double-well model able to qualitatively describe electronic transitions of the solvated electron in
methanol.
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Hypsochromic solvent shift of the charge separation band in ionic
complexes of C¢o and cycloparaphenylenes

Stasyuk A.J. [T
2 Institut de Qu“imica Computacional and Departament de Qu “imica, Universitat de Girona, C/ Maria Aur“elia

Capmany 69, 17003 Girona, Spain.

Donor-acceptor dyads with Cgy as electron acceptor and a cycloparaphenylene (CPP) unit assembled via non-
covalent interactions as electron donor have been reported in the literature. In our work, we study computa-
tionally using the DFT/TDDFT approach the photoinduced electron transfer (PET) in CPP-based donor—acceptor
[10]CPP>Cgp and [10]CPPOLi* @Cgo supramolecules. As it is well known, the energy of charge separated (CS) states
generated in donor-acceptor systems by PET are significantly stabilized by the polar environment. Based on the analy-
sis of initial and final states after PET in various fullerene complexes, we find a system, [L0JCPPDOLi* @Cgo, that shows
anomalous solvent effects, i.e., destabilization of charge separated states by the polar medium. To our knowledge,
this is the first example of fullerene based systems where a hypsochromic shift of the CS band is demonstrated.

To explore this anomalous effect, we study inclusion complexes [10]CPPOLi* @Cgo-MP, [10]CPPOCgo-MPH",
and [10]CPPOCgo-PPyMe* formed by fulleropyrrolidine derivatives and [10]CPP. We show that the introduction of
a positively charged fragment into fullerene stabilizes CT states that become the lowest-lying excited states. The
distance of the charged fragment to the center of the fullerenic cage and its accessibility to the solvent determine
the strength of the hypsochromic shift.
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Surprisal of a quantum state: dynamics, compact representation and
coherence effects

Ksenia Komarovdf
a Fritz-Haber Center for Molecular Dynamics, The Hebrew University of Jerusalem, Jerusalem, Israel.

The state of a quantum mechanical system, pure or mixed, is described by a density operator. Surprisal — the
logarithm of the density matrix — follows the same unitary evolution as the density operator. The maximal entropy
formalism provides an explicit form of the density as an exponential function of a set of operators, whose observables
are given. It allows to describe the state of the system explicitly via our knowledge about its observables [1-4]. The
most well-known example of such a function is Boltzmann distribution, p = Z =1 exp(— BH ), where the state of the
system is defined by only one observable — energy. In general, there can be more than one operator that contributes
to the density and these operators do not necessarily commute. Hence, the representation of the surprisal, logarithm
of the exponential function, is a simpler construct then the density itself and allows more compact description of a
quantum state.

I will focus on a simple example of a non-adiabatic dynamics—non-radiative decay between two electronic states
due to diabatic coupling, modeled after pyrazine [5]. In this example the electronic and nuclear degrees of freedom
are coupled and coherence effects are prominent.

t= 0 fs t=241s

Puc. 1: The wavepacket population on the upper electronic state is plotted in light green, and in dark grey on the
lower electronic state as a function of normal mode nuclear coordinate, R. The panels are computed for increasing
time values as indicated. Shown also are two approximate computations where the surprisal is expanded in a minimal
basis of dominant constraints {I, a, af, afa}, red dotted curve, and in an extended set {Iy, 4, a, a2, (a')?2, a'a}, blue
dashed curve.

Cnucok IuTepaTypbl
1. E. T.Jaynes, Phys. Rev. 106, 620 (1957).
. E. H. Wichmann, J. Math. Phys. 4, 884 (1963).
. R.D. Levine, Annu. Rev. Phys. Chem. 29, 59 (1978).

2

3

4. Y. Alhassid et al., Phys. Rev. A 18, 89 (1978).

5. R. Schneider et al., Chem. Phys. Lett. 150, 235 (1988).
6

. K. Komarova et al., J. Chem. Phys. 153, 214105 (2020).

Te-mail: kgvladi@gmail.com

23


mailto: kgvladi@gmail.com 

Computer modeling in organometallic and coordination chemistry:
reactivity and non-covalent interactions

Novikov A.S. [P
a Saint Petersburg State University, Universitetskaya Nab. 7/9, Saint Petersburg 199034, Russian Federation.

This report is devoted to the discussion of the results of my research in the field of theoretical studies of the
mechanisms of cycloaddition and nucleophilic addition reactions (pathways to the synthesis of chemical compounds
important for pharmaceutical and medicinal chemistry), as well as the processes of catalysis of the generation of
OHe radicals and epoxidation (industrially significant processes). This report is also devoted to the presentation and
discussion of the results of my research in the field of theoretical studies of various non-covalent interactions in
chemical compounds.

For my publications see Scopus ID: 50262902200 and Web of Science ResearcherID: L-5001-2015.

I am grateful to the Russian Science Foundation (RSF) for supporting my research in the framework of project No.
19-73-00001.
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Resummation of vibrational Rayleigh-Schrodinger perturbation theory
divergent series using multi-valued Pade-Hermite approximants:
preliminary studies of some triatomic molecules

Dobrolyubov E.O. [[} Krasnoshchekov S.V.,* Chang X.
a 1. Chemistry Department, Lomonosov Moscow State University, Leninskiye Gory 1-3, Moscow, 119899, Russian
Federation.

A quantitative study of vibrational resonance phenomena of some triatomic molecules was performed. For
their ~100 lower vibrational energy levels we applied resummation techniques of high-order vibrational Rayleigh-
Schrodinger perturbation theory (RSPT) divergent series and compared with the matrix configurational interaction
(VCI) method. Resummation with quartic 40-th degree diagonal approximants of a subset of low-lying states re-
stored their correct energies. Considering the perturbation parameter \ as a complex variable, the branch points of
solutions were found as roots of the discriminant polynomials. The coincidence of the dominant branch points for
pairs of states according to the Katz theorem and the condition |A\| < 1 revealed the resonance couplings. The block-
diagonal polyad structure of the studied states was reconstructed and the form of the polyad quantum number was
determined.

Crmcoxk nurepaTypsl
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OSAR aHa/IM3 NMOTEeHIIMATbHBIX MHTMOUTOPOB SARS-COV-2

Tunbkos O.B. [P Tpuropsesa JI.[I.,° Tpuropbes B.10.4

a [Ipudnecmposckuti Tocyoapcmeaentbiti YHugepcumem um. T.I. Illesuerko,

3300, Mondosa, ITpuonecmposwve, Tupacnons, y1. Mupa, 33;
> Boennepiii uncmumym MuHucmepcmea 060poHs! UM. 2eHepan-aeiimeHanma A.H. Jle6eos,

3300, Mondosa, ITpudnecmposwe, Tupacnons, Iozons, 2“B”;

¢ Mockosckuti I'ocydapcmeeHHslii YHusepcumem umenu M.B. JlomoHocosa,

119991, Poccus, Mockea, JleHuHckue 2opwl, 1, cmp.51;
4 Uncmumym ¢usuonozuuecku akmueHwix eujecms Poccuiickoli akademuu Hayk,
142432, Mockosckas obnacms, YepHozonoska, Cesephbiii np. 1.

CornacHo HeZJaBHO MMPOBeJleHHBIM MCCIeN0BaHMSIM, IaBHas npoTeas3a Mpro Bupyca SARS-CoV-2 3BONMIOLIMOHHO
KOHCepBAaTMBHA M He IpeTepriesa 3HaUNTENIbHbIX M3MEHEeHM M0 CpaBHEHMIO C IVIaBHOI IpoTeasoi Mpro Bupyca
SARS-CoV. B ycioBusix HapacTaloleit aSnmMaeMuy BhIIISIAT JOTMYHBIMY aibHeIIne UCCaef0BaHMs MHTUOUTOPOB
IIaBHOI TpoTteasbl Mpro Bupyca SARS-CoV mns 6ops6bl ¢ COVID-19. B xome ucciemoBaHusl ¢ IpUMeHeHMeM
CUMILIEKCHBIX, DpakTanbHbix, HYBOT mecKpunTopoB, METOIOB YACTUUYHbBIX HAMMEHbBIINX KBaApaToB, CIy4aifHOTO
Jieca, OIIOPHBIX BEKTOPOB, TPaieHTHOI'O OYCTUHTA, a Takke MHTepHeT-taTdopmbl OCHEM (https://ochem. eu),
B KOTOpOJ peanu30BaHbl pPa3jIMUHbIE TUIIBI MOJIEKYISIPHBIX MEeCKPUIITOPOB ¥ METOObl MAIIMHHOTO OO6ydYeHMs,
MOCTPOEHBI yHoBieTBopuTenbHble QSAR momenu. [jisi TIOMyYeHHBIX Mofeseit ObLIa TMpOBemeHa CTPYKTypHast
MHTEepPIIpeTaIs, [T03BOIMBINAS BBIIEIUTH MOJEKY/ISIpHbIE parMeHTbI, ITOBBIIIAIOIINE Y [TOHVKAIOIIVEe aKTMBHOCTD
MHrn6UTOpoB SARS-CoV. Pe3ynbTaThl CTPYKTYPHOI MHTEpHIpeTauuy ObLIM MCIIOIb30BAHbBI JJIS PAIIMOHAIBLHOTO
MOJIEKY/ISIPHOTO AV3aiiHa MOTeHIMATbHbIX MHTMOUTOPOB SARS-CoV-2. [IJ1s1 ISITM CKOHCTPYMPOBAHHBIX COEIVIHEHMIT
6b10 mpoBemeHa oieHka ADMET (Absorption, Distribution, Metabolism, Excretion, Toxicity - A6cop6ius,
Pacnpenenenve, Metabomsm, Beigenenue, TOKCMYHOCTb) CBOJWCTB, COOTBETCTBME IIpaBwiaM JIMIIMHCKMY,
npucytcTBue PAINS ¢parmMeHTOB, CMHTeTMYeCKas IOOCTYITHOCTb, UTO KpaiiHe BaXXHO MJiI TpPeJIOKeHHBIX,
HO ellle He CUHTEe3UPOBAHHbIX coequHeHwmii. ITomyueHHble QSAR Mopenu 6bUIM TaKkKe MCIIONb30BAHbBI /IS
BUPTYaJbHOTO cKpuHMHTra 2087 omo6peHHbIXx FDA jieKapCTBEHHBIX CPEMCTB, TI0 Pe3yJbTaTaM KOTOPOTO BbIIEIEHO
10 BemiecTB, KOTOPbIE MOTYT GbITH PEKOMEHAOBAHBI /1)1 ITeperpodMIMPOBaHNS B KAUECTBE JIEKapCTB IIPOTUB HOBOI
KOPOHABUPYCHOV MHPEKINMN.
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JvicriepCMOHHOE B3aMMOAENCTBME B MY/IbTUKOH(PUTIYPAIIMOHHOM CHUCTEMe
- rae npasaa?

Illapana JI.W. [T} Kpctia M.P
& 1. Hucmumym uccnedosawus u mextonozuu kamanusa, TexnHonozuueckuti Mncmumym Kapacpys, D-76344,
DeeeHwimatin-Jleononsdcxagen, l'epmanus;
b 2. Uncmumym meopemuueckoii rusuku meepdozo mena, Texuonozuueckuii Mncmumym Kapncpys, D-76131,
Kapncpys, I'epmarus.

PBE-D3 DLPNO-MR-CCSD
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ducnepcueli
UcnoimaHue eadedi u earem
MYbMUKOHpU2YPpayUOHHOCMbIO

B mocienHee mecsTuieTue ObLIO pa3spaboTaHO MHOXKECTBO METOMNOB, MO3BOJMUBIIMX KOPPEKTHO OIMCHIBATH
HEeKOBaJIeHTHOEe B3auMOJelCTBMe: NMUCIIepCMOHHbIe MOMpPaBkM K Teopuu GyHIMOHAMA TWIOTHOCTM (D-mompaBku
I'pumme, NL (manpumep VV10), TS, dDsC u gpyrue), mapamerpusauusi GyHKLMOHAIOB C YUETOM OUCIIEPCUN
(byukumonansl Tpynapa), cmemuBauue DFT u MP2 (mabnrubpuansie dyHkuyoHanabsl), ACFD u RPA mopxomsl,
KauecTBEHHO OTIMuHbIi SAPT-miomxof, BapMaHTbl C WMCIOAb30BAaHMEM TOPOTUX ITOCT-XapTPUQPOKOBCKUX
MeTOIOB Gasupylollyecss Kak Ha Teopuu Bo3MyiueHuit Memtepa-ITneccera (SCS-MP2, MP2.5, MP2.X), Tak 1 Ha
anmnpoKCUMAaIMSIX TEOPUM CBSI3aHHBIX KIacTepoB (B mepByio ouepedb DLPNO-CCSD). OgHOBpeMeHHO, MefJjIeHHO,
HO BEPHO, ITPOJI0/DKAETCS PA3BUTHE COBCEM IPYTOit 06/1aCTV KBAHTOBO XMMUYM — MHOTOI€TEPMUHAHTHBIX METOZOB.
OpgHako MOXKeM JIM Mbl KOPPEKTHO OIMCAaTh OMUCIIEPCMOHHOE B3aMMOENCTBYE B MYJIbTUKOHMUTYPAIVIOHHOM
cucremMe? OTOT BOMNPOC HE CTOMb MCKYCCTBEHEH, KAaK MOKEeT I0Ka3aTbCsl Ha IEPBBIM B3IVISZ: HaIlpumep,
KaTaIMTUYECKMEe TMPOoIeCcChl OUeHb YacTO MPOTEKAlT Ha KOMIUIEKCax TMepexOoJHbIX MeTa/IOB (A1 KOTOPbIX
MYJIbTUKOHQUTYPALIIOHHBI XapaKTep He SIBJISIeTCS PeIKOCThIO) ¥ BKIIOYAIOT IIPOLIECCHI aIcopOIIMM PeakKTaHTOB U
IecopOIMY ITPOAYKTOB.

Ina wmcciemoBaHMs 93TOTO BOMpPOCAa HaMM ObBLIM PACCMOTPEHBI KOMIUIEKCHI DPSIAA MAajblX MOJIEKYT C
TeTpakapObOKCMIATOM OMMENV, TUIIOBBIM CTPOUTENbHBIM OJOKOM MHOTIMX METaI-OpraHMYecKUX KapKacoB (B
nepByw ovepenb wmmpokousBecTHoro HKUST-1), KOTOpble akKTMBHO MCC/IEAYIOTCS HAa CErOOHSIIHUI IOeHb OIS
J1aGOpaTOPHOrO U MPOMBIIIJIEHHOTO MCIIONb30BaHMS. [JOCTaTOYHO AABHO M3BECTHO, UTO OCHOBHBIM COCTOSTHMEM
9TOTO TeTpaKapOOKCHUIaTa SIBJSIETCS CUHIVIET, MMEIONIMII Majblii SHepreTUMUYeCKUil 3a30p OT TpuIuieTa. B To
BpeMsl KaK TPUIUIET SIBJSETCS ONHOKOH(MUIYPAIIMOHHBIM COCTOSIHMEM M He MPeICTaBiseT CI0KHOCTEeN IJIst
OOJIBIIMHCTBA METOIOB, KOPPEKTHOE OIMMCAHME CUHIJIETA TpebyeT MCITOMb30BAHMUS XOTS O6bI MUHMMATBHOTO (2;2)
aKTMBHOTO MPOCTpaHCTBa. Hannume TpUIIIETHOTO COCTOSIHUS MO3BOJISIET NTapajelbHO K OCHOBHOMY MUCC/IEOBAHUIO
pPacCMOTpPETb IPMMEHMMOCTb OJHOKOHGUTYpPAIIMOHHBIX AaHAJIOTOB MHOTOKOHGUTYpallMOHHBIX MeTon0oB. Hamu
OBV TIPOBeIeHbI pacueThl B 4 pasHbix DFT-GYHKIMOHAIAX, CUHITIETHOE cOCcTOsIHME ObTo paccMoTpeHo B CASSCF,
DAC-CAS(2) n NEVPT2 meTromax, B TO BpeMsI Kak TpUIUIETHOe — C ucronb3oBaHuem MP2;, SOS-MP2, OO-MP2,
MP3 u DLPNO-CCSD(T). KpoMe sKcHepMMEHTAIbHbIX JaHHBIX B POV 3TAJIOHA B P CIyvyaeB ObLI UCIIOIb30BaH
3KkcTpeMasibHO goporoii DLPNO-MR-CCSD (2;2).

te-mail:| dmitry.sharapa@kit.edu

27


mailto: dmitry.sharapa@kit.edu 

Electronic structure of nickel complex of
tetrakis(1,2,5-thiadiazole)porphyrazine

YKa6anos 10.A[F
a FleaHoscKuli 20cy0apcmeeHH blil XUMUKO-mexHo0zuueckuti yuusepcumem, Ilepememesckuii np. 7, 2. Msanoso, Poccus.

The electronic configuration of Ni(II) is [Ar]3d®, therefore, it can form in ground state singlet, or triplet complex-
es. Furthermore, the computational investigations of Ni(II) complexes are often non-trivial due to the necessity to
account for the multireference character of the wavefunction.

The electronic structure of complex tetrakis(1,2,5-thiadiazole)porphyrazine with nickel (NiTTDPz) have been
studied by CASSCF method followed by accounting for dynamic electron correlation by multiconfigurational quaside-
generate second-order perturbation theory (MCQDPT?2). According to data obtained by MCODPT2 method NiTTDPz
complex possess the ground states !Ajq. The low-lying triplet state is higher by 88.4 k] mol-1 in energy than the
corresponding ground state. It should be noted that, according to CASSCF calculations, NiTTDPz possesses a triplet
ground state. Such contradictory conclusions about the multiplicity of the ground state obtained using the CASSCF
and MCQDPT2 methods are apparently due to the fact that the CASSCF calculations with a small active space do
practically not take into account the dynamic correlation of electrons. An analysis of the data listed shows that the
wave functions of the ground states and the most low-lying triplet states have the form of a single determinant.
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