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3. Slovenské Technicka Univerzita v Bratislave, Materialovotechnogicka fakulta so sidlom
v Trnave, Ustav materialov
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Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni
1. Ustav organickej chémie a biochémie Av CR. Praha, CR

2. Univerzita vo Viedni, Fakulta fyziky, Vieder, Rakusko

3. Universite Lille, Lille, Francuzsko
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Najvyznamnejsie publikacie (knihy, élanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace

1. T. Bucko, S. Lebegue, J. Hafner, J. G. Angyan; Tkatchenko-Scheffler van der Waals
correction method with and without self-consistent screening applied to solids, Phys. Rev. B
87, artn. 064110, (2013). SCI citacie - 31

2. R. Sedlak, T. Janowski, M. Pitorak, J. Rezag, P. Pulay, P. Hobza; Accuracy of quantum
chemical methods for large noncovalent complexes, J. Chem. Theory Comput. 9, 3364-3374,
(2013). SClI citacie - 16

3. L. F. Pasteka, T. Rajsky, M. Urban; Toward understanding the bonding character in
complexes of coinage metals with lone-pair ligands. CCSD(T) and DFT computations, J.



Phys. Chem. A 117, 4472-4485, (2013).  SCI citacie - 7

4. L. F. Pasteka, M. Melichercik, P. Neogrady, M. Urban; CASPT2 and CCSD(T) calculations
of dipole moments and polarizabilities of acetone in excited states, Mol. Phys. 110, 2219-
2237, (2012). SCcitacie - 5

5. P. Mach, S. Budzak, M. Medved, O. Kysel; Theoretical analysis of charge-transfer
electronic spectra of methylated benzenes-TCNE complexes including solvent effects:
approaching experiment, Theor. Chem. Accounts 131, artn. 1268, (2012). SClicitacie - 5

Uplatnenie vysledkov projektu

Ide o vysledky zakladného vyskumu vlastnosti molekul a ich interakcii potencialne vyuzitelné
najma v materialovej chémii, katalyze a vo vyvaoji lie€iv.

CHARAKTERISTIKA VYSLEDKOV

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Prispeli sme k daldiemu vyvoju metdd pocitatovej chémie vhodnych na vypocty interakénych
energii presnymi metédami kvantovej a relativistickej chémie ako aj DFT metdd so zahrnutim
disperznych interakcii, ktoré umoznuju vypocty postupne vacsich molekulovych komplexov s
dostatoénou presnostou. Hlavnou naplfiou projektu boli aplikacie na interakcie v
biosystémoch ako aj interakcie postupne veduce k pochopeniu javov na nanoklastrovej
urovni. Podstatné su aj vypodty v tuhej faze, az po katalyzu. Vo vyvoji DFT metdd sme
implementovali nové pristupy k zahrnutiu disperznych interakcii. Realizovali sme rad
vypoctov, ktoré sluzZia ako referenéné data pre menej presné ale Siroko aplikovatelné DFT
metddy. Interpretovali sme dipélové momenty a polarizovatelnosti molekul v excitovanych
stavoch. Pocitali sme rad komplexov s prenosom naboja a vplyv solventu na takéto
komplexy, najma komplexov, kde ako donor vystupovali tioamidy, pouzivané, &i navrhované
ako buduce lie€iva pri hypertyroizme. V oblasti tzv. in silico navrhu novych lie€iv sme testovali
sadu aproximacii a empirickych korekcii k semiempirickej metéde PM6, pomocou ktorej bolo
ziskané "skoére" série inhibitorov Aurdra A kinazy. K pochopeniu procesov interakcie ligandov
s nanoklastrami kovov sme prispeli pracou o vazbovom charaktere v sérii komplexov mincovy
kov - lone pair ligand, s dorazom na nanoklastre zlata. V klastroch atdbmov berylia sme
analyzovali neaditivity interakénych energii a ukazali sme kfu€ovy vyznam troj az
SetCasticovych efektov v tychto klastroch. Navrhli sme model ,,confinmentu® pre uréenie
polarizovatelnosti anidnov v iGnovych krystaloch.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

We have contributed to the further development of computational chemistry methods suitable
for the calculations of interaction energies using both high-level quantum and relativistic
methods and DFT approaches including dispersion. These developments gradually pave the
road to the calculations of larger molecular complexes with acceptable accuracy. Our main
goals were applications to interactions in bio systems, as well as to the understanding of the
nano-scale phenomena in clusters. Important were also the solid-state calculations aiming at
catalysis applications. We have implemented new approaches in DFT leading to the inclusion
of dispersion interactions. Results of our computations will serve as benchmark data for
approximate but widely applicable DFT methods. Dipole moments and polarizabilities for
excited states were interpreted. We calculated a series of CT complexes (including solvent
effect); especially the complexes including thioamides as donors, these are considered as
future medicaments of hyperthyroism. We have tested various approximations and empirical
corrections in PM6 method to be used for design in silico studies. Using this method we
predicted the score of Aurora A-kinase inhibitors. In the papers on bonding in the series of
complexes coinage-metal...ligand we contributed to the understanding of the interactions
metal nanoclusters — ligand emphasizing Au nanoclusters. The non-additivities in the
interactions of Be clusters were analyzed, here we have stressed the key role of three- to six-
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body effects. We have proposed a model of the confinement for the calculations of
polarizabilities in ionic crystals.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
Prof. RNDr. Viadimir Kell®, DrSc. Prof. RNDr. Karol Micieta, PhD.

V Bratislave 25. 11. 2014 V Bratislave 25. 11. 2014

" podpis zodpovedného riesitela podpis Statutarneho zastupcu prijemeu
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