CPIICKO KPUCTAJIOI'PA®CKO JPYHITBO
SERBIAN CRYSTALLOGRAPHIC SOCIETY

XXVII KOH®EPEHIIUJA
CPIICKOI' KPUCTAJIOT'PA®CKOI' IPYLHITBA

H3Boau pagoBa

27" CONFERENCE OF THE
SERBIAN CRYSTALLOGRAPHIC SOCIETY

Abstracts

KparyjeBan — Kragujevac
2021.



XXVII KOH®EPEHIIUJA CPIICKOTI' KPUCTAJIOI'PA®CKOI' APYIITBA
HN3Boam pagosa

27" CONFERENCE OF THE SERBIAN CRYSTALLOGRAPHIC SOCIETY
Abstracts

H3pasau - Publisher:

— Cprcko kpucTtanorpadcko JpyIITBO

Bymmuna 7, 11000 beorpaxn, Cpbuja, Tem. 011-3336-701

— Serbian Crystallographic Society

Pusina 7, 11 000 Belgrade, Serbia, phone: +381 11 3336 701

3a u3gaBaua — For the publisher:
Mapwuja Cranuh — Marija Stani¢

Ypenuux — Editor:
Bepuna Jestuh — Verica Jevti¢

Texnuukn ypeauuk — Technical editor:
Maja Bykuh — Maja Dukié

WznaBame oBe myOiukaiuje omoryheHo je ¢uHancujckom nomohu MuHHCTapcTBa NpOCBETE,
HayKe U TEXHOJIONIKOT pa3Boja Pemybsuke Cpouje

The publication is financially supported by Ministry of Education, Science and
Technological development, Republic of Serbia

© Cprcko kpuctanorpadeko apymrrso — Serbian Crystallographic Society
ISBN 978-86-6009-085-2
ISSN 0354-5741

Itamma — Printing:
[IpuponHo-maTemaTnuku ¢paxynrer, Panoja lomanosuha 12, Kparyjesan, Cpouja
Faculty of Science, Radoje Domanovi¢ 12, Kragujevac, Serbia

Tupax — Copies: 50
Kparyjesan — Kragujevac
2021.



XXVII KOH®OEPEHLIUJA
CPIICKOI' KPUCTAJIOI'PA®CKOI' IPYIITBA

27" CONFERENCE OF THE
SERBIAN CRYSTALLOGRAPHIC SOCIETY

HAYYHU OABOP / SCIENTIFIC COMMITTEE:

1p Jbupana Kapanosuh, PI'® Beorpan / dr Ljiljana Karanovi¢, FMG Belgrade

ap Tamapa Tomoposuh, X® Beorpan / dr Tamara Todorovié, FC Belgrade

ap Mapko Poxuh, [IM® Hosu Can / dr Marko Rodi¢, FS Novi Sad

ap Hyman Beskosuh, X® Beorpan / dr Dusan Veljkovi¢, FC Belgrade

np Onuepa Kiucypuh, IIM® Hosu Can / dr Olivera Klisuri¢, FS Novi Sad

ap Jenena Poran, TM® Beorpan / dr Jelena Rogan, FTM Belgrade

1p lopan bormanosuh, UHH ,,BUHYA” / dr Goran Bogdanovié¢, INS "Vinca"

np Anexcannap Kpemenosuh, PT'® Beorpan / dr Aleksandar Kremenovi¢, FMG Belgrade
np bparucnas Autuh, UHH ,,BUHYA” / dr Bratislav Anti¢, INN "Vin¢a"

ap Cuexana 3apuh, X® Beorpan / dr Snezana Zari¢, FC Belgrade

1p Karapuna Auhenkosuh, XD Beorpay / dr Katarina Andelkovi¢, FC Belgrade

ap Cphan Pakuh, [IM® Hosu Can / dr Srdan Raki¢, FS Novi Sad

ap Harama Jopuh Opcunn, UHH ,,BUHYA” / dr Natasa Jovi¢ Orsini, INS "Vinc¢a"
ap Anekcannpa amuesuh, TM® Beorpan / dr Aleksandra Dapéevi¢, FTM Belgrade

OPI'AHU3AILIMOHU OABOP / ORGANIZATION COMMITTEE:

ap Bepuua Jestuh, [IM® Kparyjesau / dr Verica Jevti¢, FS Kragujevac

ap Topnana Paguh, ®MH Kparyjesan / dr Gordana Radi¢, FMS Kragujevac

ap Aunnna [nohosuh, [IM® Kparyjesan / dr Anica Glidovi¢, FS Kragujevac

1p Auzpuja Rupuh, [IM® Kparyjean / dr Andrija Ciri¢, FS Kragujevac

ap Mapuna Benauh Cepadunouh, IIM® Kparyjesan / dr Marina Cendi¢ Serafinovié,
FS Kragujevac

1p Mapuja Puctuh, [IM® Kparyjesan / dr Marija Risti¢, FS Kragujevac

ap Emuna Mpkanuh, MAT Kparyjesan / dr Emina Mrkali¢, IIT Kragujevac

ap Hanujena Crojkosuh, MUT Kparyjesan / dr Danijela Stojkovié¢, IIT Kragujevac
1p Enuna Asmosuh, UUT Kparyjesan / dr Edina Avdovié, IT Kragujevac

1ap Maja Bykuh, IIM® Kparyjesan / dr Maja Buki¢, FS Kragujevac

Cangpa Josuuuh Munuh, [IM® Kparyjesan / Sandra Jovic¢i¢ Mili¢, FS Kragujevac
‘Bophe erposul, [IM® Kparyjesau / Porde Petrovi¢, FS Kragujevac

Mapujana Kacanosuh, [IM® Kparyjesan / Marijana Kasalovi¢, FS Kragujevac
Mapko Panosanosuh, [IM® Kparyjesan / Marko Radovanovi¢, FS Kragujevac
Urwar Oununosuh, [IM® Kparyjesau / Ignjat Filipovi¢, FS Kragujevac



XXVII Korgepenmmja Cprckor KpuCTaIorpagdcKor APyIITBa

UTICAJ HALOGENOVANJA AROMATICNOG PRSTENA NA
KONFORMACIJU SPIROHIDANTOINSKIH JEDINJENJA

G. Janji¢,? |. Pordevié,® A. Lazi¢,” L. Radovanovié¢, M. Petkovié-Benazzouz,°® J. Rogan,?
N. TriSovié,?

@ Univerzitet u Beogradu, Institut za hemiju, tehnologiju i metalurgiju, Institut od nacionalnog
znacaja za Republiku Srbiju, Beograd, Srbija; ® Inovacioni Centar Tehnolosko-Metalurskog
Fakulteta, Beograd, Srbija; ¢ Fizicki fakultet, Univerzitet u Beogradu, Beograd, Srbija; ¢ Tehno-
losko-metalurski fakultet, Univerzitet u Beogradu, Srbija

e-mail: goran.janjic@ihtm.bg.ac.rs

Kristalografska i kvantnohemijska studija, koja je usmerena na prouc¢avanje efekata fluorovan-
ja benzoil-grupe vezane za cikloheksan-5-spirohidantoin, pokazala je da aromati¢ni prsten ima
najveci afinitet prema cikloheksanskom prstenu (nepolarnim grupama), sa kojim gradi C-H--r i
paralelne interakcije sa velikim pomakom. Uvodenje atoma fluora na aromati¢ni prsten dovodi do
povecanog afiniteta, usled stvaranja dodatnih C—H--F interakcija [1]. Dodatno, ova studija je
prosirena na hlorovane i bromovane derivate. Analizom kristalnog pakovanja ¢etiri derivata spiro-
hidantoina (slika) pokazano je da orijentacija aromati¢nog prstena, koja je preko rotabilne
C(aromati¢ni)-C(karbonilni) veze odvojena od rigidnog spirohidantoinskog jezgra, odreduje
trodimenzionalnu supramolekulsku arhitekturu. Energijski profil rotabilne veze (slika) jako zavisi
od vrste halogenog atoma vezanog za aromati¢ni prsten (X). Najvisu barijeru (najmanju rotacionu
slobodu) ima aromati¢ni prsten sa Br atomom (oko 36 kcal/mol), dok najnizu barijeru imaju
prstenovi sa vezanim Cl ili F atomom (oko 7 kcal/mol). lzmerene vrednosti torzionog ugla T
(slika) u kristalnim stukturama, koji defini$e rotabilnost ove veze, odgovaraju minimumima ener-
gije na energijskim profilima. Kod ovih orijentacija aromatiéni prstenovi istovremeno grade C—
H-7z interakcije sa hidantoinskim prstenom i C—-H-O interakciju sa karbonilnom grupom koja
premo$¢uje dva prstena. Na osnovu ovih rezultata moze se zakljugiti da su orijentacije aro-
mati¢nog prstena odredene unutarmolekulskim interakcijama, a ne medumolekulskim interakcija-
ma, kao i da su konformacione razlike uzrok razlika u kristalnom pakovanju ovih jedinjenja.
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[1] K. Gak Simi¢, I. Pordevi¢, A. Lazi¢, L. Radovanovié, M. Petkovi¢-Benazzouz, J. Rogan, N.
Trisovié, G. Janji¢, CrystEngComm, 23 (2021) 2606—2622.
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The crystallographic and quantum chemical study, focused on the effects of fluorination of the
benzoyl group bound to the spirohydantoin moiety, showed that the aromatic ring has the highest
affinity towards the cyclohexene ring (nonpolar groups), thus forming C—H:--z and parallel interac-
tions at large offset. Introduction of a fluorine atom into the aromatic ring leads to higher affinity,
due to formation of additional C—H--F interactions [1].

Subsequently, the present study has been extended to chlorinated and brominated derivatives.
An analysis of the crystal packaging of four spirohydantoin derivatives (Figure) has shown that the
orientation of the aromatic ring, bound to the rigid spirohydantoin moiety by the rotatable
C(aromatic)-C(carbonyl) bond, determines the three-dimensional supramolecular architecture. The
energy profile of the rotatable bond (Figure) strongly depends on the halogen atom bound to the
aromatic ring (X). The highest barrier (the lowest rotational freedom) has been found for the aro-
matic ring with the Br atom (36 kcal/mol), while the rings with the CI or F atom have the lowest
barrier (7 kcal/mol). The measured values of the torsion angle T in the crystal structures (Figure),
which defines the rotability of the mentioned bond, correspond to the energy minima on the energy
profiles. In these orientations, the aromatic ring simultaneously forms C—H-x interactions with the
hydantoin ring and C-H~O interaction with the carbonyl spacer group. Based on these results, one
can conclude that the orientation of the aromatic ring is defined by intramolecular interactions, not
by intermolecular interactions, as well as that the conformational differences further cause differ-
ences in the crystal packaging of these compounds.
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