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JAOKA3 O JAKUM METAJI-BOJOHUK UTHTEPAKIIUJAMA Y
KPUCTAJIHUM CTPYKTYPAMA KOMIIVIEKCA
MPEJIABHUX METAJIA

[. K. Besbrouhi °, A. Bynosuh *, 1. Kperuh*, C. 1. 3apuh*

“Vuueepzumem y bBeoepady - Xemujcku paxyrmem, Cmyoenmcku mpe 12 -16, Beoepad
e-mail: vdusan@chem.bg.ac.rs

[TpBa ucTpaxkuBama O METal-BOJOHUK MHTEpaKIMjaMa II0jaBuiIa Cy ce Ipe YeTHpu
NIETICHHje 1 YTIaBHOM cy ce ¢okycupana Ha martuHa (II) jenumema [1]. Mako ce meTamu
0OMYHO HE CMaTpajy akIenTopuMa y BOJOHHYHHM Be3aMa, TOKAa3aHO je a OHH MOTY
UrpaTd BaKHY YJIOTY Y OBOM THILy HEKOBaJCHTHHX WHTepakuuja. OBIe Cy NpHKa3aHH
KBaHTHOXEMHJCKH U KpHCTaJIorpadcku J0Ka3u O MOCTOjalby BEOMa jaKMX BOJAOHUYHUX
Be3a u3Mely mornekyna Boze u paznmuutux Ir, Rh, Pt u Pd xommexca [2].

I'eometpuje u enepruje O-H/M unTepakuuja cy nu3padyHare 3a MOJIEI CUCTEME KOjH
caJip)xe MOJIEKYJI BOJIE M KBaJIpaTHO-IJIaHapHe aleTuiareronaro kommiekce Ir, Rh, Pt u
Pd. TlpoyuaBanum Cy Kako HEYTpaJHM TakO M HETaTHBHO HACJCKTPUCAHU
aleTUIANETOHATO KOMIUIeKcH koju cagpxke en, H,O, CO, CN u OH swurangme.
Pesynrati KBaHTHOXEMHjCKHMX IIpopauyHa cy mokasanu na [Ir(acac)(en)] kommiexc
rpaau Hajjaue O-H/M nnTepakuuje ca Bonom (—9,83 kcal/mol).

Ha ocHOBy pe3ynrara KBaHTHOXEMHjCKHUX IpopadyHa nperpaxeHa je KemOpuuka
0aza kpuctamorpa)CKuxX MmojaaTaka ia OW ce M3IABOjUIIC CBE KPHUCTAHE CTPYKType Koje
caapxxe O-H/M unTepakuuje m3mel)y komrmiekca Ir, Rh, Pd u Pt u O-H ¢parmenra.

Kpucranna ctpykrypa CCAPGCI11 y kojoj ce jaBiba O-H/Pt unrepakmuja.

PesynTati KBaHTHOXEMMjCKHX IIpOpadyHa W aHaINW3a KPUCTAIHUX CTPYKTypa
ykaszyjy na O-H/M uHTepakuuje n3mel)y HeyTpamHUX KOMIUIEKCA M MOJIEKYJIa BOJE KOje
Cy IpoydJaBaHe Y OBOM pajy crajajy Mely Hajjade BoIOHHYHE Be3e n3Meljy HeyTpaTHuX
Bpcra. M3pauynare O-H/M unTepakimje m3mely [Ir(acac)(en)] xomimiekca U MoIeKya
Boze (—9,83 kcal/mol) cy 3HaTHO jade o1 KOHBEHIIMOHATHE BOJOHUYHE Be3e n3Mehy aBa
mosekyina Boze (—4,84 kcal/mol).

3axBaHUIA:

Ogaj pan je moapkaH oj cTpaHe MHHHCTapCTBAa MPOCBETE, HAYKE WM TEXHOJOIIKOT
pa3Boja PemyOnuke CpOuje [mpojekar Op. 172065]. 1. XK. BemkoBuh ce 3axBajbyje
IUCr 3a ¢puHAHCH]CKY MOMPIIIKY.
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EVIDENCE OF STRONG METAL-HYDROGEN
INTERACTIONS IN CRYSTAL STRUCTURES OF TRANSITION
METAL COMPLEXES

D. Z. Veljkovié *, A. Purdevié¢ *, D. Kreti¢ *, S. D. Zarié¢ *

“ University of Belgrade - Faculty of Chemistry, Studentski trg 12-16, 11000 Belgrade
e-mail: vdusan@chem.bg.ac.rs

First studies of metal-hydrogen interactions were reported four decades ago and were
mainly focused on platinum (II) compounds [1]. Although metals are not usually
recognized as acceptors in hydrogen bonding, evidence showed that they can play
important role in this type of noncovalent interactions. Here we present quantum
chemical and crystalographic evidence of very strong hydrogen bonds between water
molecule and different Ir, Rh, Pt and Pd complexes [2].

Geometries and energies of O-H/M interactions were calculated on model systems
containing water molecule and square-planar acetylacetonato complexes of Ir, Rh, Pt and
Pd atoms. Both neutral and negatively charged acetylacetonato complexes containing en,
H,0, CO, CN" and OH’ ligands were studied. Results of quantum chemical calculations
revealed that [Ir(acac)(en)] complex forms the strongest O-H/M interactions with water
(= 9.83 kcal/mol).

Based on the results of quantum chemical calculations, Cambridge Structural
Database was searched to find all crystal structures containing O-H/M interactions
between complexes of Ir, Rh, Pd and Pt and O-H fragments.

Crystal structure CCAPGC11 containing O-H/Pt interaction.

Results of quantum chemical calculations and analysis of crystal structures suggest
that O-H/M interactions between neutral complexes and water molecule studied in this
work are among the strongest hydrogen bonds between neutral species. Calculated
O-H/M interaction between [Ir(acac)(en)] complex and water molecule (— 9.83 kcal/mol)
is considerably stronger than conventional hydrogen bond between two water molecules
(—4.84 kcal/mol).
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