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TEOPHUJCKO ITPOYYABAIBE Se'Se UTHTEPAKIIUJA Y
KPUCTAJIHUM CTPYKTYPAMA

H. C. Besbkosuh ?, JI. C. Kperuh *, JI. 7K. Besbkosuh ?

@ Vnueepsumem y beoepady - Hncmumym 3a Xemujy, mMexHono2ujy u Memanypeujy,
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Cmyoenmcku mpe 12-16, Feoepao, Cpouja

e-mail: danijela@chem.bg.ac.rs

XarnkoreHa Besa je 1oceOHa BpCTa HEKOBAJCHTHUX MHTepakiyja niMel)y mosurueHo
HAEJIEKTPUCAHUX PErHOHa XAJIKOI'€HHX aToMa KOjH C€ 30BY O-LIyIUBMHE W HETaTHBHO
HaeJICKTPUCAHUX peruoHa apyror aroma [1]. Xamkorene Be3e y OpraHoCeICHH]YMCKUM
jeIMmBbehUMa UMajy 3HA4ajHy YJIOTY y XeMHjH, OMOXEMHUJH U KPUCTAIHOM HHKCHEPCTBY.
Haxo cy ymepeHo jake, OBE MHTEpaKIHje UMajy KJbYUHY YJIOTY Yy OJpKaBamy CBOjCTaBa
HaHOMaTepHjaia Ha 0a3u ceniena [2]. [Topen Tora, HeaBHE CTyaMje Cy MOKa3aje J1a OBe
MHTEPAaKIMje MOTY OMTH O] CyIITHHCKOT 3Ha4aja 3a OMOJIONIKY aKTHBHOCT MHOTHX JIEKOBa
Koju caapke ceieH [2]. OBne je mpelcTaBibaHa JeTajbHA aHAJM3a KPUCTAIOrpad)CKuX
nojiataka y KOMOMHaIMj1 ca KBAaHTHOXEMH]CKUM TIpopayyHnMa 3a SeSe UHTepakiuja y
KPHCTaJTHUM CTPYKTypama OpraHOCEeIeHH]YMCKUX jennmena. Amnanuza
KpucTtanorpadckux Imojaraka je rokaszaja Ja je y BehMHM aHanm3mpaHWX CTpYKTypa
opujentamja CH>-Se-X ¢parmenara antumapanenna. Ha ocHoBy oBuX pesynrara
oabpany cMo TeT MOJIeT CHCTeMa M KOPUCTHIIN UX 33 aHAJN3y AEKOMIIO3HIIN]Ee CHEPTH]je
WHTEpakIyja. Pe3ydaratu cy mokasamu Oa eHepruju Se~Se WHTEpaKiHja HajBHIIe
IOTIPHHOCH ~ AWcriep3wja. Pesynratm  Takol)e cCyrepumry 3Ha4dajaH  JTOTPHHOC
EJIEKTPOCTATUYKE KOMIIOHEHTE KOja MOXKE MOACCUTH TeoMeTpHjy Se~Se MHTepakiuja.
OBU pe3ynratu MOTy JONPHHETH OOJbeM pa3zyMeBamy MNpPUpPOJie M CBOjcTaBa Se-Se
MHTEpaKija u noMohu y An3ajHy Marepujajia Ha 6a3u cejeHa.

[1] C. B. Aakeroy, D. L. Bryce, G. R. Desiraju, A. Frontera, A. C. Legon, F. Nicotra, K.
Rissanen, S. Scheiner, G. Terraneo, P. Metrangolo, G. Resnati, Pure Appl. Chem., 91
(2019) 1889-1892.

[2] L.Vogel, P. Wonner and S. M. Huber, Angew. Chem. Int. Ed., 58 (2018) 1880—1891.

3axBanauna: McrpaxknBame je GPMHAHCH]CKH MOIPKaHO O] cCTpaHe MUHUCTapCTBa HAyKe,

TEXHOJIOIIKOT pa3Boja U nHoBanuja Pemybmmke Cpbuje (Yroopu 6p.: 451-03-47/2023-
01/200026; 451-03-47/2023-01/200168)
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THEORETICAL STUDIES OF Se'Se INTERACTION IN
CRYSTAL STRUCTURES

I. S. Veljkovié %, D. S. Kreti¢ ®, D. Z. Veljkovi¢
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Chalcogen bonding is a special type of non-covalent interaction between positively
charged area of chalcogen atom called -hole and negatively charged area of other atom
[1]. Chalcogen bonds in organoselenium compounds have a significant role in chemistry,
biochemistry, and crystal engineering. Although moderately strong, these interactions are
known to play a crucial role in maintaining the properties of selenium-based nanomaterials
[2]. In addition, recent studies have found that these interactions might be essential for the
biological activity of many selenium-containing drugs [2]. Here we presented a detailed
analysis of crystallographic data combined with quantum chemical calculations of Se~Se
interactions in crystal structures of organoselenium compounds. The crystallographic data
analysis showed that in majority of analyzed crystal structures orientation of CH,-Se-X
fragments is antiparallel. We selected five model systems based on the results of analysis
of crystal structures and used them to perform the energy decomposition analysis. The
results showed that dispersion contributes the most to the energy in SeSe interactions.
Results also suggest that the contribution of the electrostatic component is also significant
and may tune the geometry of Se~Se interactions. These results may contribute to a better
understanding of the nature and properties of Se--Se interactions, and aid in the design of
selenium-based materials.

[1] C. B. Aakeroy, D. L. Bryce, G. R. Desiraju, A. Frontera, A. C. Legon, F. Nicotra, K.
Rissanen, S. Scheiner, G. Terraneo, P. Metrangolo, G. Resnati, Pure Appl. Chem., 91
(2019) 1889-1892.

[2] L.Vogel, P. Wonner and S. M. Huber, Angew. Chem. Int. Ed., 58 (2018) 1880—1891.

Acknowledgment: This research has been financially supported by Ministry of Science,
Technological Development and Innovation of Republic of Serbia (Contract No: 451-03-
47/2023-01/200026; 451-03-47/2023-01/200168)

28" Conference of the Serbian Crystallographic Society



