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Hamre uctpaxuBame ce 3aCHHMBA Ha aHAJIM3HU IOJaTaka y KPHCTAJIHUM CTPYKTypama
n3 KemOuuke 6aze crpykTypHux mnomataka (CSD) u Ha KBaHTHO XEMHjCKHM
npopauyHuma. AHanuza nogaraka u3 CSD-a omoryhasa fia ce rperno3Hajy UHTEpakuuje y
KPHCTaJIHUM CTPYKTypaMa U Jia ce OIMIIY reOMeTpHje OBHX MHTEpaKuuja, ToK momohy
KBAaHTHO-XEMH]jCKHX IIPOpadyHa MOXXEMO TIPOLICHUTH HHTEPAKIMOHE eHEepruje U mpoHahn
HajcTabunHuje reoMeTpHje uHTepakiuja. Kopucrehu oBy MeTononoryjy ycmenu cMo 1a
IPETIO3HaMO U OIHIIEMO HEKOINKO HOBHX THIIOBA HHTEPAKIIH]ja.

Hamre npoy4aBame HHTEepaKIyja INIaHApPHUX MeTall-XelaTHUX IPCTEHOBA II0Ka3alo je
MOTyhHOCT CTEKMHI MHTEpaKkl{ja ca OPraHCKUM apOMAaTHYHHM IIPCTEHOBUMA WU
uHTepakuyje u3Melhy aBa xenmaTHa mHpcTeHa. M3pauyHaTe eHepruje ykasyjy Ha jake
CTEKUHI' HHTEPAKIMje METal-XeaTHUX IPCTEHOBA; CTEKUHI METal-XENaTHUX MPCTEHOBA
je jaum oxn crexmHTa H3Melhy JaBa MoyeKyna OeH3eHa. lcnuTHBama HHTEpakIyja
KOOPJMHUPAaHUX MOJIEKyJia BOJIE M aMOHHjaKa yKa3yjy Ha jade BOJOHHMYHE Be3¢ W jaue
OH/mn u NH/m uHTepaknuje KOOpAMHUPAHHX y OJHOCY Ha HEKOOPAWHOBAHE MOJIEKYJIE
BoJe U aMoHujaka. IIpopauynu OH/M unTepakuuja uzMel)y MeTanHOr joHa y KBaJpaTHO
IUIAHApHUM KOMIUIEKCMMa M MOJIEKYJla BOAE yKa3yjy Ja Cy OBe HHTepakuuje Mebhy
HajjauylM BOJOHMYHUM Be3aMa y OHMIO KOM MOJICKYJICKOM CHCTEMY.

Cryauje 0 apOMaTHYHUM MOJICKYJIHMa yKa3yjy Ha CTEKUHT HHTEPaKIUje ca BEIUKHM
XOPU30HTAHUM TOMepambuMa u3Mely JBa apoMaTHYHa MOJIEKyJa ca 3Ha4YajHO jaKuM
UHTepakLujama, eHepruja je 70% Hajjaue cTekuHr uHTepakuuje. Hamu mogamu takohe
yKa3yjy Ha TO Ja Cy MHTepakuuje anudaTuyHUX OPCTEHOBA ca apOMAaTUYHHM IIPCTEHOM
jade onm  wumHTepakuuja u3Mely nBa  apoMaTHMYHa ~ MOJIEKyJna, JIOK  CY
annpaTUuIHO/apOMaTHYHE HHTEPAKIIMje BEOMa YeCTe Y MPOTEUHCKUM CTPYKTypaMa.
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Our research is based on analyzing data in crystal structures from the Cambridge
Structural Database (CSD) and on quantum chemical calculations. The analysis of the
data from the CSD enable to recognize interactions in crystal structures and to describe
the geometries of these interactions, while by quantum chemical calculations we can
evaluate interaction energies and find the most stable interaction geometries. Using this
methodology we were able to recognize and describe several new types of noncovalent
interactions.

Our study of planar metal-chelate rings interactions showed possibility of chelate ring
stacking interactions with organic aromatic rings, and stacking interactions between two
chelate rings. The calculated energies indicate strong stacking interactions of metal-
chelate rings; the stacking of metal-chelate rings is stronger than stacking between two
benzene molecules. Studies of interactions of coordinated water and ammonia indicate
stronger hydrogen bonds and stronger OH/m and NH/x interactions of coordinated in
comparison to noncoordianted water and ammonia. The calculations on OH/M interac-
tions between metal ion in square-planar complexes and water molecule indicate that
these interactions are among the strongest hydrogen bonds in any molecular system.

The studies on aromatic molecules indicate stacking interactions at large horizontal
dispacements between two aromatic molecules with significantly strong interacitons, the
energy is 70% of the strongest stacking geometry. Our data also indicate that stacking
interactions of an aliphatic rings with an aromatic ring are stonger than interactions be-
tween two aromatic molecules, while aliphatic/aromatic interactions are very frequent in
protein structures.
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