4 7 ‘ .
' The st WG2 Virtual I meeting
COST action CA21 101 COSY ‘

From quantum to classical
dynamics of isolated
molecules and 3D materials

6t February 2024, Belgrade



The 1% Virtual meeting WG2 of COST action CA21101 COSY

From quantum to classical dynamics of
Isolated molecules and 3D materials

6" February 2024, Belgrade, Serbia



BOOK OF ABSTRACTS



Design, layout, copy-editing, and typesetting (January - February 2024)
by Ivana S. Pordevi¢ & Dragan M. Popovi¢



Welcome Message

We are pleased to welcome you all to the first Virtual WG2 Meeting of the COST Action
CA21101 - CONFINED MOLECULAR SYSTEMS: FROM A NEW GENERATION OF MATERIALS
TO THE STARS (COSY).

This one-day virtual meeting entitled “From quantum to classical dynamics of isolated
molecules and 3D materials” will be dedicated to a better understanding and recognition of
issues relevant to describing intermolecular interactions and molecular motion in a confining
environment. The goal is to present recent advances in quantum and classical dynamics to
treat molecules either isolated or in a confined environment, which may consist of enclosing
molecular cages, surfaces, and interfaces as well as of strong electromagnetic static or optical
fields. Speakers will be allotted 12 minutes for presentations plus 3 minutes of discussion. Also,
there will be poster presentations supported by 3’ time flash presentations. Presentations by
young researchers are encouraged as well as those addressing specifically COST Action Goals
for the 2nd Grant Period.

We are grateful to colleagues and friends for helping with the organization of this WG2
Virtual Meeting. In particular, we are thankful to the COST Action CA21101 "COSY" for having
provided the financial support, and especially to the COST Action Chair (Prof Maria Pilar de
Lara-Castells) and Grant Holder (Prof Juan Carlos Hernandez-Garrido); the host institution
(Institute for Chemistry, Technology and Metallurgy) in Belgrade, Serbia, for all the human,
logistic, and complementary funding resources provided.

We would like to express our gratitude to all speakers and participants for attending this
meeting and hope that we will have a very inspiring scientific program with plenty of
interesting scientific discussions.

The Chairs of the 1* COSY WG2 Virtual Meeting: Sonja Grubisi¢ and Jiri Vanicek
(WG2 Leaders)
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Quantitative Crystal Structure Analysis of
A Selected Spirohydantoin Derivative

Anita M. Lazic',1 Lidija D. Radovanovi(':,1 Jelena R. Rogan,2 Natasa V. Valentié,2
Ivana S. Pordevié,? Nemanja P. TriSovi¢ 2

YInnovation Center, Faculty of Technology and Metallurgy, University of Belgrade, Belgrade, Serbia,
2Faculty of Technology and Metallurgy, University of Belgrade, Belgrade, Serbia,
3University of Belgrade - Institute of Chemistry, Technology and Metallurgy, National Institute of the Republic of
Serbia, Belgrade, Serbia

An analysis of structural features of new compounds with multiple hydrogen-bond donating and
accepting groups can enhance our understanding of development of supramolecular assemblies
with potential for application in life sciences. Using the quantum chemical calculations,
formation of the crystal structure of cyclohexane-5-spirohydantoin bearing a 4-tert-butylbenzoyl
group (Fig. 1) was analysed in terms of a number of dimeric motifs associated with
intermolecular interactions. The crystal structure retains the motif commonly found in hydantoin
derivatives, where two molecules related by inversion are linked by a pair of N-H---O
hydrogen bonds [1]. This motif is involved in two types of double chains, which further form a
layer. Together with the dispersion interactions (z—z and hydrophobic), C-H- - - O interactions
act as the source of attraction between the layers. Intermolecular interactions were also
investigated using the Hirschfield surface analysis, enabling to additionally estimate quantitative
contributions of intermolecular interactions to the crystal packing.

Fig 1. Structure of the investigated compound.

References:

1. A. J. Cruz-Cabeza and C. H. Schwalbe, New J. Chem. (2012), 36, 1347.
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