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Pacrmmcanue KoHepeHI N

Bpems B Tabmuiiax gano o Mockse (MSK). Huske nana nH@opmarius o nepeBogy BpeMeHM B HEKOTOPbIe ApyTue
BpeMeHHble 30HbI (MSK+n), oTiinuaromecs 0T MOCKOBCKOTO BpeMeHM Ha +n 4acoB.
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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(MOPMAIIMOHHOM aHajM3e PacYeTHbIX JaHHBIX, ITOJYYEHHBIX METOAAMM KBAHTOBOM XMMMUM, U SKCIIEPUMEH-
TaJIbHBIX PE3Y/IbTATOB KOJeOaTeIbHOI CIIEKTPOCKONMMU. M3-3a 6IM3KOTO PACIIONOKEHMST HMKHUX KOJIe6aTeTbHbIX
YpOBHe KOHGOPMAIMOHHO HEKeCTKUX MOJIEKY/ UX MCCIeqoBaHKue TpeGyeT BhICOKOM TOUHOCTYM KaK OT KBAHTOBO-
XMMMYECKOTO pacyuera, Tak M OT 3KcnepuMeHTa. OMHAKO TPaAUIMOHHbIE ITOAXOAbI HA OCHOBE TapMOHMYECKOTO ITPY-
OMVDKeHNS M Aake OMHOMEPHBIX CEUEeHMI MOBEPXHOCTEN MOTeHIMaabHOoM sHepruy (I1I13) MOTYT MPUBOIUTD K CY-
IIECTBEHHBIM OIMOKAM Kak TPy KBAHTOBO-MeXaHMUYEeCKOM MOJEIMPOBAHNM, TaK Y MHTEPIIPETALIVIU CITEKTPATbHbBIX
JTaHHBIX.

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
IyTeM pellieHNsI 06PaTHbIX CIIEeKTPaIbHbIX 3aJaU HEBO3MOKHO. OTHAKO MEeTOIbl KBAHTOBOI XMMMUM JTOITYCKAIOT MO-
e pOBaHMe (JIOKHBIX ABVDKEHUI SIep BapualMOHHBIM METOAO0M Ha OCHOBe IpsMbIX pacuyeToB I1I13. CoBmecTHOe
MpOBeleHEe PACUETOB M SKCIIEPUMEHTOB ITO3BOJISIET MOTYYATh JOMOJHUTEIbHYIO U 60jIee HaIEKHYI0 MHGOPMAIIO
0 MOJIEKYJ/ISIPHOI cUCTeMe.

[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).

[MonmoxkeHMsT MOKIaaa MPOMJITIOCTPUPOBAHbI B OCHOBHOM IIpMMepaMy pacueToB M SKCIIEPMMEeHTa/IbHbIX MCCIeI0-
BaHMI1 CTPOEHMUS U KOIe6aTeIbHOM IMHAMMUKM KOH(POPMALIMOHHO HEXXECTKMX MOJIEKYIT KapOOHMIbHBIX COeIVTHEHMI
B OCHOBHOM ¥ HU3IIUX BO30YKI€HHBIX SJIEKTPOHHbBIX 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 KOMIIBIOTEPHOM XMMUY XMMUYECKas peakius 4acTo M300paxkaeTcsl B BUE JMUarpaMmbl, B KOTOPOI KaXKIbIii
9HepreTUIeCKoil ypoBeHb, COOTBETCTBYIONIMIT epexomgHoMy cocTosiHMIO (I1C), cBsI3aH ¢ ABYMS APYTUMU YPOBHSIMY,
OTBEYaIMMU MUHMMYMaM Ha ITOBEPXHOCTH ITOTEHIMAaIbHO SHepruu. B ciayuae 6obuioro kKomuectsa I1C cocTas-
JIeHMe HaIJISIHHOM HepreTMYecKoi JuarpaMMbl BpYUHYIO MOKET MPeICTABISITh Cepbe3HYI0 MPobeMy, CBI3aHHYIO C
BBIOOPOM OTNITMMAJILHOTO PACIIONIOKEHMSI SHEPTeTUUeCKUX YPOBHE, TPy KOTOPOM YMCJIO IlepeceueHnit CBs3eit Mex-
Iy HUMU GbIIO ObI MMHUMAIBHBIM (MJIM XOTsI ObI TpUeMJIeMbIM). B Hatieit paboTe mpezjiaraeTcs MoaxoI, 3aKIoua-
IOIIMIACS B IPeCTaBIeHUM 3HepreTUUeCcKoi auarpaMMbl B Bule rpada c mociaenyoiieii Busyaansaiiueit ero cpe-
cTBaMu rporpamMmbl Graphviz. VIcXogHbIMY JTaHHBIMY SIBISIOTCS (Dailyibl CTAIMOHAPHBIX TOUEK B popmaTe XMol xyz,
a pe3ynbTaToM — svg-daiii ¢ auarpammoii. IloctemHMii TpyU HeOOXOAMMOCTY MOXKHO PeIaKTHPOBATh U 3aT€M BKIIIO-
YUTb B BeO-uHTepdelic, nawumii 1ocTyn K 3D-CcTpyKTypaM, a Takke (IIPU HATUYUM COOTBETCTBYIOIMX PaCUeTHBIX
IaHHBIX) MTO3BOJISIOIINI BU3YaIM3UPOBATh XuMudeckue capuru SMP, uactoTsl Konebauuit u IRC-TpaekTopun.

[IpencTaBieHHbI BbIIIE MOAXOM, VLTIOCTPUPYETCS Ha MpUMepe SHepreTUYecKoii AuarpaMMbl KapOOKaTMOHOB
CgHi3", momyuaronmmxcst B pe3y/bTaTe MOC/Ie0BaTeIbHbIX IIePETPYIITMPOBOK YaCTHUIIbI, 06Pa3yIOIIeics Py pOTO-
HupoBaHuu 1,5-uuknookraguera (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.

M3yueHne myTeit U MEXaHU3MOB PacIaia BbICOKOBO3OYKIE€HHbBIX COCTOSTHMUIT OPTaHNUYeCKUX MOJIEKYT B IIPUCYT-
CTBUM OKPYKEHMSI pacliupsieT Hallle TOHMMAaHMe IIPOLecCOB 3aIUThI U MOBPEXIeHNS 6110CKCTeM MTPU BO3IeiCTBUMN
Ha HUX MOHMU3UpYIolIero usnaydenusi. C mpuBjiedeH eM MeTOJOB OCHOBAHHBIX Ha Teopuu GyHKIMM ['puHa (3/1eK-
TPOHHOTO ITPOTIaraTopa) U CBSI3aHHBIX KIACTePOB ISl ABYX TEPMOAMHAMMYECKM Haubosee yCTOMIMBBIX KOMIUIEK-
COB MMM/IA30J/I-BOIa OlleHEHA SHEepreTHYecKasi BO3MOXHOCTh pacraga BbICOKOBO30OYKIEHHbBIX KATMOHHBIX COCTOSI-
HUII yepe3 UCITyCKaHMe SOMOTHUTEIBHOTO eKTPOHA ¢ 00pa3oBaHyueM AMKATHOHA. [IJIsl pacCMaTpUBaeMbIX CUCTEM
COMOCTAaBJIEHBI CIIEKTPbI OLHOKPATHOM M ABYKPAaTHOM MOHM3al M. KOHeuHble IMKAaTMOHHbIE COCTOSIHUSI OXapakKTe-
pU30BaHbI KaK pe3ynbrar (i) nmpoieccoB Oxe ¢ 06pa3oBaHMeEM JBYX BaKaHCUIT HA MOHM30BAaHHOM (parmente, (ii)
nporieccoB ICD (intermolecular Coulombic decay) ¢ o6pa3oBaHMeM BTOPOJi BAKaHCUYM HA COCeIHEN MOJIEeKyie MIu
(iii) mpoueccoB ETMD (electron transfer mediated decay), co3maiomyux gBe BaKaHCUM Ha COCeIHE MOJIEKYJIe C HOJI-
HbIM BOCCTAaHOBJIEHMEM MOHM30BaHHO MepBoHAYaIbHO. [Ipy yaaneHu 3/eKTpoHa ¢ 2S OpOUTaIM a30Ta M HU3IIUX
2s opbuTaseii yriepona B MoleKyjie MMKUIa30/a TOMMUMO KaHasna Oke B MIPUCYTCTBUM MOJIEKY/IbI BOZABI MOSIBIISIETCSI
kaHas ICD, 4TO cI0CO6CTBYET COXPAHEHMIO IIeJI0OCTHOCTY TeTEPOIIMKIIA, KOTOPBIi OCTAETCSI B OCHOBHOM, 60 HU3KO-
JieKaleM Bo30YKIeHHOM KaTMOHHOM coCcTOsSTHUM. [Ipy MoHusanyum 2s opouTaau aToMa KUCIOpOoa BOIbI BEPOSITEH
pacnaf ¢ MOBpeXAeHVeM MOJIeKYJ/Ibl TeTePOLMKIIA, TOCKOIbKY SHEPreTUUYEeCKY OTKPBITHI TOAbKO KaHasbl ICD n ETMD.
IMokazaHo, UTO OpMeHTALMsI BOAbI KPUTUUECKM BIAMSET HA IPUPOLY HU3LIUX AUKATUOHHBIX COCTOSIHMIA B paccMart-
puBaeMbIxX cucteMax. Pabora monmepskana rpanTom Poccuiickoro ®onpga dyngamenTanbHbix Vccnenosanuit (No.
19-03-00947).

Crnmcok aurepaTypsl
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).

te-mail:| denis.tikhonov@desy.de
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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 HacTosiiee BpeMsI MMEEeTCSI MHOXKECTBO YK€ OTKPBITBIX M M3YUeHHBIX BEIeCTB, Ha OCHOBAHWUM HAHHBIX U3
PubChem[1], ceituac n3BecTHO OK0JIO 271 MMUJUTMOHA BelecTB. [ 60/MbIIMHCTBA U3 HUX MMeeTCsI 60JbIas motTpeo-
HOCTb B IpeACKa3aHUM UX MOJIEKY/ISIPHOM CTPYKTYPhI M CBOMCTB. [laske IMOCTPOEHME MOJIEKYISPHON CTPYKTYPbI U
MepeuncieHnst HECKOIbKUX Haubosiee yCTOMYMBBIX KOHPOPMEPOB ISt BCEX ITUX MOJIEKYT SIBJISIETCS] BBIYMCIUTENb-
HO CJIOXKHO¥ 3a7jaueil, Tpe6yloleit 60/bIMe 00beMbI TAMSITY ISl XDAHEHUS TAKUX CTPYKTYP.

B moknage GymeT rpeAcTaBieHa HOBas CMCTeMa, KOTOpast TOJIbKO HeJlaBHO Hayuajia pa3BMBaThLCS B Hallleil KOMIIa-
HUM, 7151 yEOGHOTO MOVCKA M OTIMCAHMSI M3BECTHBIX B HACTOSIIEe BPeMs MOJIEKY/ISIPHBIX CTPYKTYP M UX MTPOCTPaH-
CTBEHHBIX KOH(POPMEPOB, B KOTOPOJi B AajbHeIIeM OyayT 1006aBISIThCS Kak pacyeThl KOHQOPMEPOB Ha OCHOBE Me-
TOJIOB MOJIEKY/ISIDHOV MeXaHMKY, TaK ¥ Ha OCHOBe ab-initio MeTon0B.

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
reomeTpun 1 KoHpopmaiuii. B HacTOAIIMIT MOMEHT Hallla CUCTeMa COAePXKUT yke 0Koyio 900 MUTMOHOB KOHMOP-
MaLuii.

Hannune Takoi cMCTEMBI ITO3BOIUT B aBTOMAaTUUECKOM PeskMMe TeCTUPOBATh KBAHTOBOMEXaHMYECKIEe COBEPHI,
TaK, HalIpUMep, Mbl Ceifuac JOCTUTraeM BbIUMCIEHUST HECKOJMIbKUX HaMboIee yCTOMYMBBIX KOHGOPMEPOB AJis Cpefi-
Heli 10 pa3Mepy MOJIEKY/ISIPHOI CTPYKTYPBHI MPUMEPHO 3a 2 CEKYH/BI C yUeTOM HeOOJIbIIOTO CYIePKOMITbIOTepa ¢ 24
Tdso11/C MMKOBO TPOU3BOIUTETBHOCTM M 3TU PE3Y/IbTaThl XOPOIIIO COTJIACYIOTCS C TEMU JTaHHBIMMU, KOTOPbIE 13-
BecTHbI B PubChem.

Hama dbupma rmaHupyeT Bceraa 6ecIuiaTHO MPeAoCTaB/ISTh Pe3Y/IbTaThl YMCIEHHOTO MOAEIMPOBAHMS Y MaKCH-
MaJIbHO YA0OHBIN MOMCK 10 TAKMM CTPYKTYPaM B Hallleil MOJIEKY/ISIpHOIi 6a3e ¢ HAIIero caiTa.

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 OPraHMYECKO IeKTPOHMKE U (DOTOHMKE CBSI3aHbI C IIEPeXomaMy MeKAY COCTOSTHUSIMU C
pas3IMYHOI JIOKaIM3atyet 3apsiaa Wi Bo30ykaeHus. ITO, B YaCTHOCTH, MUTPAIMS KBa3UIaCTUI (3JIEKTPOHOB, JbI-
POK, 3KCUTOHOB), PEKOMOVHALIMS U pasiesieHe 3apsioB B 2JIeKTPOAKTMUBHBIX U SJIEKTPOTIOMMUHECIIEHTHBIX MaTe-
puasax. [Ipoiiecchl TepeHOca SHEPTUM U Ie3aKTUBALIMM BO3OYKAEHMST TaKsKe CBSI3aHbI C COCTOSTHUSIMM Pa3INyHONM
JIoKaaM3aiun. Ilepexombl MEKIY COCTOSTHUSIMM Pa3/IMUHOI JIOKAIM3aLMY ¢ HeOOXOAMMOCThIO BKIIOUAIOT ABMKEHME
sa7ep, Wix MOJIEKY/ISIpDHYIO peopraHu3aluio, YTO MpeAIioaraeT Haiuuye HeCKOIbKUX MUHMMYMOB Ha MOTeHIMa/Tb-
HOJi TTOBEPXHOCTH. DTO TPeOyeT UCIOIb30BaHMUs MHOTOKOH(MUIYPALIMOHHOM KBAaHTOBOW XMMMM, MTOCKOIbKY METO[I
(byHKIIMOHAJIA TVIOTHOCTM He BITOJTHE aIeKBaTHO TepefaeT SHEPTeTUKY COCTOSTHMI ¢ TepeHocoM 3apsiga. BymyT pac-
CMOTpEHBI IIPUMEPBI CUCTEM C Pa3IMYHOM JIOKaIM3aLyeii 3apsaia Ui Bo30YKIeHMsI U MPOLIeCChl MUTpallUy KBa3y-
YaCTUILIBI U peslakCcaliiy SHepTum 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. CTereHHast 3aBYCUMOCTb BpeMEeHM pacueTa OT pa3MepoB 6a31ca YacTo MPUBOAUT K AOCTATOYHO HEOCMOT-
PUTEIbHOMY BbIOOPY 6a3yica IJIst paCyeToB.

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;

Kpucrammuaeckuii CaCy, HEpaCTBOPUM B OPTaHMUYECKUX PACTBOPUTENSIX. ET0 peakiMOHHO CITOCOOHOCTH B Opra-
HMYECKMX PeaKLMIX CIIOCOBCTBYeT 06pasoBaHue COMbBaTUPOBAHHBIX alleTuIeHu-annonoB C=C2~ 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
& [+ AT (Sol), = Ag,
Ag)*Bg) = ABg,
OI' E> 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
MOAXO0[€e K MOJENIMPOBAaHNIO MOHHBIX ITap B KOOPAMHUPYIOIIMX pacTBOpuTesx [1]. B pesynapraTe npuMeHeHUs Npes -
JlaraeMoro IoXo/1a Mbl chOPMYIMPOBaIM Ha60Op peKOMeHAAIMIT IJIT XMMUKOB-TIPAKTUKOB I10 pa3paboTKe HOBBIX,
6oJtee «3eJIeHbIX» CUHTETUYECKUX METOIVK, a TAKKe IMTPOIEMOHCTPUPOBAJIY KITIOUEBYIO POJTb YACTUUHOTO TUAPOIN3a
B akTuBauuy CaC,; B OpraHM4eCcKuX 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.

[Monuuuknuyeckue apoMaTtuyeckye yriaeBogopops! (ITIAY) crykat CTpyKTypHOM OCHOBOJ COeAVHEHU, BCTpeya-
IOIIVIXCS B KMBOJ IMpUpoe, 00HAPYKMBAIOTCS B MESK3BE3HOM ITPOCTPAHCTBE U B 00BEKTAX OKPYsKAIOIIEei Cpebl, 13-
BEeCTHBI CBO€I TOKCMYHOCTBI0, MyTareHHOM 1 KaHLIepOTreHHOM aKTUMBHOCTHIO0. Bapbupyloliyecs B IMPOKKX Mpeaenax
pa3MepHO- U CTPYKTYPHO3aBMUCHUMbIe CBOICTBA MoJIeKy: ITAY mpeocTaBsiioT 60raThiii BBIOOP MaTepUaioB s 6yp-
HO Pa3BUBaIOIIeliCs 0671aCTY OPraHNYECKO IMeKTPOHMUKY U HOTOHUKM. [I7151 O1eHKM OTHOCUTETbHOM CTaOMIBHOCTH,
PeakIMOHHO CITOCOOHOCTY U APYTUX GU3UKO-XMMMUUECKUX CBOCTB BaKHBIM MOJIEKY/ISIPHBIM ITapaMeTPOM CITYKUT
SHTAIbINS o6pas3oBanus (A H°) [1-2]. Ins oueHKU A¢ H° apoMaTUYeCKUX YIJIEBOAOPOIOB MTPOBEIEHO TECTUPOBA-
Hue psiga ab initio MeTomoB ¥ (QYHKIIMOHAIOB IJIOTHOCTH, & TAKKe X KOMOMHAIMIA M KOMITO3UTHBIX METOIOB. ITpe-
JIO)KeHa MEeTOAMKa pacyéTra CTaHAapTHOI rasodasHoii SHTAAbIMM 06pa30BaHMsI, OCHOBAHHAs Ha 3aKoHe I'ecca (Ha
OCHOBE 3KCIepUMEeHTaJIbHbIX AaHHbIX CH4) B coueTaHMUM C KBAaHTOBO-XuMuueckum Metonom RI-MP2/A1//PBE/A2.
Mo 3TOit MeTOOMKe TOTyUYeHbI pacyeTHbIe SHTAIbINY 06pa3oBaHmus 11 31 MUKINYECKUX, TOIUIIMKINYECKMX KaTa-
" TepU-KOHAeHCUMPOBaHHBIX [TAY 1 HEKOTOPBIX UX MeTuIIpon3sBoaHbiX (0T CgHg mo Cy4Hiy), a Takke dynnepeHos
Ceo 1 Cyg [3]. CpaBHEHME C HAiIEHHBIMH B JINTEPAType SKCIEPUMEHTaTbHBIMU JaHHBIMU [10KA3a/10, YTO AJI5I MOJie-
KyJ1 MQJIOTO pasMepa JaHHAsl MeTOIMKA BOCIIPOM3BOAUT SHTATBITNIO 06pa30BaHMS C TEPMOXMMMUUECKOI TOUHOCTHIO
(+1 kxkan/Monb), a C yBeIuMYeHMeM pa3Mepa MOJIEKY/T OlMbKa Bo3pacTaeT, HO, 38 PeIKUM UCKIIOUeHMEeM, OCTaeT-
cs1 B TIpefiesiaX 3 KKaj/MoJjib. BbIsIBIeHbI 3aKOHOMEPHOCTM B BeIMUMHAX SHTAIbIINIT 00pa30BaHMSI B M30MEPHBIX U
TOMOJIOTUYECKUX PsiaxX KaTa-KOHAEeHCUPOBAHHBIX TMHEHBIX U U30THYTHIX 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.

Hogble yriiepopHble MaTepuaibl (rpadeHsl, qedekTHbie rpadeHbl, YIIepoaHble HAHOTPYOKM, Qy/iepeHsl) U UX
KOMIIJIEKCHI C IepeXOTHBIMM MeTa/lIaMU MPeACTaBISIIOT OTPOMHBIV MHTepecC OJis ucciaeqopaTeneil. [loHMmMaHue ux
CTPYKTYPHBIX 0COOEHHOCTE, IMHAMUYECKOTO TTOBEJEHNSI U IPYTUX CBOMCTB MaéT BO3MOXKHOCTh X II€JIEBOTO MC-
MTOJIb30BAHMS B KAUeCTBE MATePHUAIOB OYIYIIETO IJIST SJIEKTPOHUKM M OTITOYIEKTPOHUKY, TPV CO3TaHNUM CBEPXITPO-
BOZSLIMX MaTepUaIOB, B KaTaause, MegULIMHe, CCHCOpax Ha OTPaB/sIOILMe COeIMHEeHUS, MaTepuanax Ijsl XpaHeHUs
BOJIOPOJa, CBEPXIIPOUHBIX MaTepuanax u mp. [loka ¢pusmko-xumMmuueckoe UccaefoBaHMe TakKUX 6epToINA0B pel-
CTaBJIET OIpefe/leHHble TPYLHOCTH.

KVcnionb3yst MeTobl (PyHKI[MOHAA TIFIOTHOCTY, MbI M3YUW/IM B3aMOZeliCTBMEe HY/IbBaJIEHTHBIX MeTaJIJIOB 8 TPyII-
bl (Fe, Ru, Os) ¢ Mopensamy rpadeHa pa3HOTO pasMepa U OIpeAeTIu CTPYKTYPbl 00pa30BaHHbBIX KOMIUIEKCOB U aK-
TUBALMOHHbIE 6apbepbl uX n°,1n%-MeTamI0TPONHbIX TanTOTPONHbIX HeperpynmupoBoK (MITI). Mbl yCTaHOBUIM Me-
XaHM3M BHYTPUMOIEKY/ISpHbIX 1°,n°-MITI myis koMmruiekcos rpadena c rpymmoit MCpt (M = Fe, Ru, Os), akTuBaim-
OHHbIe Oapbepbl KOTOPBIX OKA3aaMCh 3aMETHO BbILIIe.

MbI M3y4YW/IM KOOPAMHAIIMIO METa/IJIOB MOATPYIIIIHI keyie3a ¢ gedeKkTHbIMU TpacdeHaMy (OOMHOYHA BaKaHCHUS U
nedexr CroyHa-Yanca (SV 1 SW) u rmokasaay BO3MOXKHOCTY IIpMMeHEHMsI KOMILIEKCOB (rpadeH)-SV-M B KauecTBe
KaTaamu3aTopoB ’MAPUPOBaHM alleTuieHa Ao stuneHa (Ru) un gosxkura CO o CO,, a TaKKKe BO3MOXKHOCTb MCIOJIb-
30BaHMS 3TUX KOMIUIEKCOB B KaUeCTBe CEHCOPOB 151 TOKCMYHBIX IPOMBIILITIEHHBIX ra30B (Fe) 1 B KauecTBe IPOTUBO-
omyxoneBbIx npenapaTtos (Ru, Os). [loka3aHa NpuHUMIIMAIbHAS IPUMEHMMOCTb HAIIMX MTOAXO0I0B K UCC/IeIOBAHMIO
HOBBIX YIVIEPOJHBIX MaTePUajaoB C OTPaHNUYEHHOV CMMMeTpHei: KOMILIeKCOB rpadeHoB 1 medeKTHbIX rpadeHOoB 1

T.J.

Cnucok auTepaTypsl

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 pamKkax HacTosIIei paboThl IPOBeAeHbl KBAHTOBO-XMMMUUECKIMEe pacueTsl psiga mpousBogHbix BODIPY. Ctpoe-
Hue MoJiekyibl 8-peHmn-BODIPY Takke onpenesieHO METOIOM ra30B0ii ajieKTpoHorpaduu. PacueTsl oNTMMMU3ALUU
reoMeTpPUYECKOro CTPOEHMS M TapMOHMYECKUX YaCTOT KoieGaHui JaHHOM MOJIEKYIIbI ITPOBeIeHbl HA YPOBHE TEOPUU
B3LYP/cc-pVTZ. Monexyna 8-dennn-BODIPY obnanmaet ToueuHoi rpymmnoit cummeTpun Cy. YTos moBopoTa heHmb-
HOJ1 rpynibl coctasnsieT 7 = 58° (B3LYP/cc-pVTZ).

Puc. 1: Mogens mosnekyibl 8-dpeHnn-BODIPY

MHK-aHaam3 mpoBefieH ¢ TOMOIIbI0 MOaMPUIIMPOBaHHOI Bepcuy rporpaMmbl Unex [1]. [TomydeHHbIE CTPYKTYP-
Hble TTapaMeTpbl HAXOASITCS B XOPOILEeM COIVIACUM C PaCUeTHBIMM. [I7151 OLieHKM HeXXeCTKOCTY MOJIeKYJ/Ibl PACCUYUTAHBI
OYHKIMM MCKaskeHUST TOCPeACTBOM CKaHMPOBAHMSI TOPCMOHHBIX YIVIOB ITOBOPOTA (heHMIbHO IPYIITIBI M BBIXOIA aTO-
Ma 60pa 13 IIOCKOCTY MOJIEKYJIBI TIPY ONITUMM3ALUYU BCEX OCTAIbHBIX TeOMETPUYECKIX TTapaMeTpOB.

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 Cpeflax CO34al0TCs MTOTEHIIMATbHO 6JIarONPUSITHBIE YCTOBUS IJISI KOHIeHCAIIMM KETOHOB, B TOM
yucie Oas peakiuu aBTOKOHAeHcauuu. [Ipoilecchl aBTOKOHAEHCALIMM MOTYT COTTPOBOXAATh APyrue OCYyUleCTBIIsI-
eMble B 3TUX CpefaxX peaklyy C yJacTHeM KeTOHOB. B UacTHOCTM, 3TO HeJaBHO OGHApYKeHHbIe TPOMOTHPYEMbIe
CYIIEpOCHOBAHUSMM peakiuy CO0PKM HECKONIbKMUX SKBUBAJIEHTOB alleTUIEHOB ¥ KETOHOB C 06pa3oBaHMeM CUHTe-
TUYeCKM U hapMaIeBTUIeCK! IIeHHbIX KapOo- U TeTepoIMKIIOoB [1].

MexaHM3M aJIbI0IbHOM KOHIEHCALIM KETOHOB B CyriepocHoBHOI cpempe KOH/IIMCO 6511 MccaegoBaH METOAOM
B2PLYP(D2)/6-311+G**//B3LYP/6-31+G* + PCM. YueT CyliepoCHOBHOTO OKPYKEHMS OCYIIECTBIISIIICSI HA YPOBHE MO-
HOCOJIbBATHOI MO/ C SBHBIM BK/IIOUeHMeM B pacueT Komiuiekca KOH-DMSO u onTumMu3aiiueit reomeTpun B pam-
Kax mopenu PCM [2].

[Toka3aHO, YTO B3aMMOJEICTBME TPeX MOJIEKYJI KeTOHA, MPUBOAsIIee K 00pa3soBaHUIO LIVKIIOTeKC-2-eHOHOBOI
CTPYKTYPBI (Hanpumep, n3odopoHa AG = —22.3 KKaJl/MOJIb), IBJISIETCSI TEPMOAMHAMMUYECKY 60Jiee BHITOTHBIM, YEM
B3aMMOJeiCTBME 2—4 MOJIEKY/I KeTOHA C 00pa30BaHMEM JMHENHBIX MPOAYKTOB. DOopMMUpOBaHMe MTPOIYKTOB U30-
(bOPOHOBOIO CTPOEHUS TpeGyeT MPeooeHNs HeBbICOKMX 6apbepoB akTuBauumu AGH < 16 KKaj/MOJIb, UTO MOXKET
3aTPyJHATh MHUIMMpPYeMble C-BuHMIMpoBanueM (AG* > 20 KKaj1/Mo/Ib) KaCKaJHbIe peaKkLuy KeTOHOB C aLleTUIe-
HaMM. B 4aCTHOCTM, KUHETUYECKY 60Jiee ITPeIIIOYTUTEIbHbIE IIPOIIeCChl aBTOKOHAEHCAIMM alleTOHA ¥ aBTOBUHMII-
POBaHMS MIPOIAPTMIOBOTO CIIMPTa (06pa3yIoNIerocs U3 alleTOHA U alleTUIIeHA) SIBJISIOTCS TPUIMHAMM, TT0 KOTOPBIM
B3aMMOJIEICTBME alleTOHA C alleTWJIEHOM He TIPUBOIUT K IMPOAYKTAM KacKaJHbIX cOOPOK. IIpeuMyIecTBeHHOe 006-
pasoBaHlie IIPOIYKTOB 3TUX IMTOGOUHBIX Peakiyii IOATBEePKIEHO SKCIIePUMEHTATbHO.

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

Crmcoxk nurepaTypsl
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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,
KOMIIIEKCOB) MJTM M3MeHeHMe caMoit MoJIeKyIbl. Pasnmnume Kpucramimueckux GopM MOXKeT OKa3bIBaTh BAMSHYE HA
CBOJICTBA COEITHEHMS B TBEPAOM COCTOSIHMM (PaCTBOPUMOCTD, peaKLMOHHAsI CITOCOOHOCTD, CTaOMIbHOCTD, CKMMae-
MocTb 1 11p.)[1,2]. [ToaTOMy MOHMMaHKe UccaenyeMoii GOPMBI SIBJISETCS BaSKHBIM ITPU pa3pabOoTKe KPUCTALINYECKUX
MaTepuasioB.

O6bekT uccremoBanus — 6etyauH (33,28-guruaporcu-20(29)-1yneH) — MeHTAUMKINYECKUI TPUTEPIIEHOBBII
CIIMPT JIIONIAHOBOTO TUTIA, TTOyYaeMblIit 13 KOpbl 6epe3bl. O6magaeT 61M0oNI0rnuecKoii aKTMBHOCTHIO KaK MPOTUBOBY-
pYCHOe, IPOTUBOBOCIAINTEIbHOE, IPOTUBOOITYX0jIeBoe cpecTBO. OmHAKO OTCYTCTBYeT MH(GOPMAaLMS O KPUCTAIIIN-
YeCKOJ CTPYKTYpe, a COIbBaTOMOP(bI OMMCaHbI MCKITIOUMTETBHO KpyucTaymiorpadmyecki. Ileap paboTsl — uccieno-
BaHMeE MOJIEKY/ISIPHOM U KPUCTAITUYECKOM CTPYKTYPhI 6€TY/IMHA U €T0 COeIMHEHMIT PaCUe THBIMM METOIAMM, CUCTe-
MaTHU3aIMs paHee MOTyYeHHBIX JAHHBIX O COMbBATOMOPGAaXxX U MX MHTEPIIPETAIINS C TOUKY 3PEHUS IHEPTUII B3aMMO-
IeicTBUS.

B pabore mpoBefileH CpaBHUTENIbHBIN aHAIN3 U3BECTHBIX CTPYKTYP COMbBATOB OeTy/lMHA, TPOaHAIN3UPOBAHBI
TOPCUOHHbIE YIJIbI MOJIEKYIIBI B COJIbBATHBIX (hopmax. [IpousBeneH pacueT ONTUMU3MPOBAHHOM CTPYKTYpPbI MoJie-
KyJIbI B BaKyyMe, ITOCTPOEHbI SHepreTuueckue nmpodman. . Ha oCHOBaHUM MPOBENEHHBIX PabOT BBISIBIEHO AEBSITh
BO3MOSKHBIX KOH(POPMEpPOB MOJIEKY/IbI, M3 KOTOPBIX BA Pean3yloTCs B M3BECTHBIX CTPYKTYpax BbIMlo/siHeH cTaTu-
CTUYECKNUI aHaIM3 MEeTONOM IMOCTPOEeHMs KapT MOoaHOro B3aumopencteusi (FIM). PaccumMTaHbl SHeprum CBsI3ein U
KPUCTAJUTMYECKUX PEIETOK U3BECTHBIX CTPYKTYP OeTy/MHA. BBITTONIHEH KPUCTA/UIOCTPYKTYPHBIN aHAIU3 C UCTIONb-
30BaHMEM SHEPTeTUYECKNUX XapaKTepuCcTUK. [TpoaHanmM3upoBaHbl JaHHbIE O IPUPOie 06pa30BaHMS CYIECTBYIOMINX
hopm, rpeyIoskeHbI KJIacChl OPTaHMUYECKIUX BeIlleCTB JIJIs TTOTydeHMs] HOBBIX (GOpM.

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 applications: 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
interactions [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 understanding 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.
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2. AY. Fedorov et al., J. Struct. Chem. 61, 1356-1366 (2020).

3. AY. Fedorov et al., CrystEngComm 19, 2243-2252 (2017).
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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 M3 Hambosiee MIMPOKOUCIIONb3YEMBIX METONOB MOIEIMPOBAHUS MMUKPOCKOIIMUECKOTO TOBeNEeHUs CU-
CTeMblI SIBJISIETCSI MeTo[, MoJieKyasspHoi aAuHamuky (M]I). [TockonbKy moBeieHre MUKPOCUCTEMbI 3aBUCUT OT TeM-
mepaTypbl, e€é HeoOXOOMMO KaKMM-In60 oOpa3oM 3amaBaTh. M]I yHac/lemoBaia OIpefesieHre TeMIlepaTypbl U3
MOJIeKyIIpHO-KuHeTnueckoi Teopun (MKT), cormacHo KOTOpO#i, TeMnepaTypa — €CTb BeIMYMHA, TPONOPIMOHAb-
Hasl CpefHEeKMHEeTUUEeCKO 3Heprum yactull. CylecTBYIOT pasjinMdHble aITOPUTMbI-TePMOCTATHI [1-2], KOTOpbIe, cie-
Iysl 9TOMY OTIpefeIeHNI0, MacIITabuPyIOT CKOpoCTH yacTull. OgHaKo, SKCIIepUMMeHTaabHbIe (DaKThI 3aCTaBJISIOT YCO-
MHUTbBCSI B TOM, UTO TeMIepaTypa CBOAUTCS K CpeJTHeKMHEeTUUeCKOl SHepPTUM YaCTUII.

B maHHOIT paboTe MpeasioskeH APYroi Moaxom K TepMOCTaTUPOBAHMIO CYCTEMBI, Yepe3 CITIEKTP TEIIOBOTO M3JTy-
yeHMs1. Vi3BeCTHO, YTO BCe TeJla U3My4yaloT U JUCIepcus U3aydyaeMbiX (POTOHOB 10 SHEPTUSIM OAHO3HAYHO XapaKTe-
pusyeTcst TemiiepaTypoii (popmya ITnanka). IIpenjioskeHHbIi aITOPUTM TEPMOCTATUPOBAHMS 3aK/II0UAETCsI B BUP-
TYyaJIbHOM TTOIJIOIIeHUM/UCITYCKaHUM (POTOHOB aTOMaMM BeleCTBa, COITPOBOKIAIONIMMCS M3MEHEeHNEeM MMITY/IbCa
" 3Hepruu nociaenHux. [IporpammMHoe obecrieueHue it MOLeIMPOBaHMS pa3paboTaHO HAa OCHOBe IapauienbHOi
CUDA-Bepcuu niporpammbl azTotMD [3]. Biarogapst mepeHocCy BbIuMc/IeHUit Ha rpaduueckie Mpoeccopsl yaaaoch
MIPOU3BECTU MOJENUPOBAHME C AeCSITKAMMU ThICSY YaCTULL HA TTePCOHAIbHOM KOMITbIOTEDE.

Pe3ynbTaThl UYMCIEHHBIX 3KCIIepuMeHTOB Ha cucteMe 40’000 aTOMOB ITOKa3ajau, UYTO MPeAa0KeHHbI aJiTOPUTM
TEPMOCTATUPOBAHMS IMTO3BOJISIET PA3TOHSTh/3aMeIJISITh aTOMbI, B 3aBMCUMOCTU OT TEKYILero COCTOSIHUSI CUCTEMBI
U 1e7IeBoii TemIiepaTypbl. Kpome TOro, He3aBUCUMMO OT HauyaJbHOTO paclpefeneHus CKOPOCTe (B TOM 4mucie Of-
HOPOZHOTO), KOHEYHOe paclipefiejieHne NpmuobpeTaeT BUJL TIOXOXKUIT Ha pacnpefeneHue MakcBesia, YTO SIBJISETCS
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
hydrated 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 chargetransfer 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 Cg 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
computationally using the DFT/TDDFT approach the photoinduced electron transfer (PET) in CPP-based donor-
acceptor [10]CPP>Cgo 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 analysis of initial and final states after PET in various fullerene complexes, we find a system,
[10]CPPOLi* @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]CPPDOCgo-MPH",
and [10]CPPO>Ceo-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.
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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 restored
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.
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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 HeIaBHO MPOBeAEeHHBIM MCC/IeAOBaHMSIM, IIaBHas mpoTrea3a Mpro Bupyca SARS-CoV-2 3BOMIOLIMOH-
HO KOHCEpBAaTMBHA U He MMpeTepresa 3HaUMTEIbHbIX M3MEHEHMI 10 CPaBHEHMIO C [JIABHOV MpoTea30ii Mpro Bupyca
SARS-CoV. B ycioBusix HapacTaloleit aSnmMaeMuy BhIIISIAT JOTMYHBIMY aibHeIIne UCCaef0BaHMs MHTUOUTOPOB
r7IaBHO¥ mpoTeasbl Mpro Bupyca SARS-CoV miis 60ps6si ¢ COVID-19. B xome uccnemoBanusi ¢ IpUMeHEHUEM CUM-
TJIEKCHBIX, (ppakTaibHbiX, HYBOT neckpuITOpOB, METOAOB UaCTUUHBIX HAMMEHbIIIUX KBAIPATOB, CIy4alfHOTO Jieca,
OTIOPHBIX BEKTOPOB, IPaAMEHTHOr0 OYCTMHTA, a TakKe MHTepHeT-Tu1aTdopmbl OCHEM (https://ochem. eu), B Ko-
TOPOVi peaan30BaHbl PA3TMYHbIE TUITBI MOJIEKYJISIPHBIX JeCKPUIITOPOB M METOABI MAIIMHHOTO O0YYEHMS, TOCTPOEHBI
yaoBieTBopuTenbHbie QSAR monenu. [I71s1 TIOMy4eHHbIX MOJeneit Oblia MpoBeeHa CTPYKTYPHAs MHTePIIpeTalus,
MTO3BOJIMBIIAS BBIAEIUTh MOJIEKY/ISIpDHBIE (hparMeHThI, ITOBBINIAIONIME Y TTIOHVDKAIOIIYE aKTUBHOCTbD MHTMOUTOPOB
SARS-CoV. Pe3ynbTaThbl CTPYKTYPHOM MHTEPIIpETALINY ObLIM MCIIOIb30BaHbI /11 PallIOHATIBHOTO MOJIEKY/ISIPHOTO
IV3aiiHa OTEeHIMATbHbIX MHIMOUTOPOB SARS-CoV-2. [l ISITH CKOHCTPYMPOBAHHBIX COeAVHEHM 1 ObIIO ITPOBeIeHa
ornenka ADMET (Absorption, Distribution, Metabolism, Excretion, Toxicity - A6cop61iusi, Pactipenenennue, Meta6o-
Ju3sM, Beigenenne, TOKCMYHOCTH) CBOVICTB, COOTBETCTBME ITpaBuiaaM JInnmHcku, npucytcrBue PAINS ¢parmeHTOB,
CUHTeTUYeCKast JOCTYITHOCTb, UTO KpaitHe BasKHO [IJISI TIpeIJIOKEeHHbBIX, HO ellle He CMHTe3MPOBAaHHbIX COeMHEeHUIA.
TMomyyeHHbie QSAR Mozeny 6bIUTM TaKKe UCTIONb30BaHbI IJisl BUPTYanbHOro ckpuauHra 2087 omobpeHHbix FDA Je-
KapCTBEHHBIX CPECTB, IT0 pe3yIbTaTaM KOTOPOTO BbifieieHO 10 BemecTB, KOTOpbIe MOTYT GbITh PEKOMEHIOBAHBI 1T
nepernpoduUIMpPOBaHMs B KAUeCTBe JIeKapCTB IIPOTHUB HOBOJ KOPOHABUPYCHOI MHPEKIIVN.
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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

MYAbMUKOHpU2YPAUUOHHOCMbIO

B nociegHee mecsatuieTyie 6bUI0 pa3paboTaHO MHOKECTBO METOMIOB, ITO3BOIMBIINX KOPPEKTHO OMMCHIBATH HEKO-
BaJIeHTHOE B3aMMO/IeiiCTBYe : IMCIIePCUMOHHbBIE MOMPaBKY K Teopuu PyHIMoHaa rmoTHocT (D-mionpaBku I'puMme,
NL (manpumep VV10), TS, dDsC u gpyrue), mapamerpusauusi GyHKIMOHAIOB C yU4eTOM aucnepcuu (QyHKIMOHAIIbI
Tpynapa), cmenmanue DFT 1 MP2 (ma6nru6pumgneie @yHkimonansl), ACFD u RPA monxofbl, KaueCTBEHHO OT/INY-
HbIli SAPT-110AX0/, BapMaHThI C UCIIOb30BaHMEM JIOPOTUX MOCT-XapTPUGOKOBCKMX METOAOB Gasupylomyecs Kak
Ha Teopuu Bo3MyineHuit Memiepa-Ilieccera (SCS-MP2, MP2.5, MP2.X), Tak 1 Ha allpoKCMMAaINSIX TeOPUU CBSI3aH-
HBIX K/1acTepoB (B mepBywo ouepenb DLPNO-CCSD). OnHoBpeMeHHO, MeZJIEHHO, HO BepHO, TPOJIO/KAETCS pa3BUTHUE
COBCEM APYTOil 06/1aCTV KBAHTOBOW XMMMUM — MHOTOJ€TEPMUHAHTHBIX MeTOm0B. OTHAKO MOKEM JIM Mbl KOPPEKT-
HO OIMCATh AUCIIEPCUMOHHOE B3aMMOIECTBIE B MYJbTUKOH(PUTYPAIIMOHHON cucTeMe? TOT BOIIPOC HE CTONb MUC-
KYCCTBEHEH, KaK MOXeT I10Ka3aThCsl Ha MepBblil B3I/ISAL: HAaIPUMeD, KaTaIUTUUeCKe IIPOLecchl OUYeHb YacTO MPo-
TEKalT Ha KOMIUIEKCAX MePexXOHbIX METAJUIOB ([IJI1 KOTOPBIX MYJbTUKOH(DUTYPAIIMOHHBIN XapaKTep He SIBISIeTCSI
PEeIKOCTbIO) ¥ BKITIOUAIOT MPOIIECChl afcOPOIINY peaKTaHTOB U JeCopOIy TPOAYKTOB.

Iy MccmemoBaHMs 3TOTO BOIPOCa HaMM ObIIM PACCMOTPEHbI KOMIUIEKCHI PSIZa MAJIbIX MOJIEKYJ C TeTpaKapOOK-
CUJIATOM JVIMEIV, TUIIOBBIM CTPOUTEIBHBIM GJIOKOM MHOTMX META/I-OpPraHMYeCKMX KapKacoB (B IEPBYIO ouepeab
mpokousBectHoro HKUST-1), KoTopble aKTUBHO MUCC/IEOYIOTCS Ha CETOMHSIIHMIA IeHb AJIS JIaGOPaTOPHOTO U MPo-
MBIIIIJIEHHOTO MCITO0/Ib30BaHMs. JJOCTaTOUHO TaBHO M3BECTHO, YTO OCHOBHBIM COCTOSTHMEM 3TOT'0 TeTpaKkapOoKcuIaTa
SIBJISIETCSI CUHTJIET, UMEIOILUii MaJIblil 9HEepreTUUYeCKuii 3a30p OT TPUILIeTa. B TO BpeMs Kak TPUTLIET SIBJSIETCS OTHO-
KOH(UTYPALMOHHBIM COCTOSTHMEM UM He IPeNCTaBIIsIeT CJ0OKHOCTEN IJisT GOBIIMHCTBA METOJ0B, KOPPEKTHOE OITH-
caHMe CUHINIeTa TpeOyeT MCITONb30BAHMS XOTS 6bI MMHMMAIbHOTO (2;2) aKTMBHOTO ITpoCTpaHcTBa. Hanmuume Tpu-
IJIETHOT'O COCTOSIHMS TTO3BOJISIET IapajiebHO K OCHOBHOMY MCCIeL0BAaHUIO PaCCMOTPETh IPUMEHMMOCTb OLHOKOH-
(burypanMoHHbIX aHAJIOTOB MHOTOKOH(MUTYpaIlMOHHBIX MeTO0B. HaMu 6b1M IpoBeieHbI pacueTsl B 4 pa3Hbix DFT-
dbyHKIMOHANaX, CMHIVIETHOE cocTosiHMe Ob1T0 paccMoTpeHo B CASSCF, DAC-CAS(2) u NEVPT2 meTonax, B TO BpeMst
KakK TpUIUIeTHOe — ¢ ucrnonb3oBanuem MP2; SOS-MP2, 00-MP2, MP3 u DLPNO-CCSD(T). Kpome skcriepuMeHTanb-
HbIX TaHHBIX B POJIY 9TAJIOHA B PsiZie CIy4aeB GbUT MCIIOIb30BaH IKCTpeMaibHO goporoit DLPNO-MR-CCSD (2;2).
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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 complexes.
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
quasidegenerate second-order perturbation theory (MCQDPT2). According to data obtained by MCQDPT2 method
NiTTDPz complex possess the ground states !A;,. 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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