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JAKE BOJOHHNYHE BE3E CA YIJbEHUKOM KAO
AKHOEIITOPOM ATOMA BOJOHHUKA

JI. K. Besbkosuh , M. Majunuh *, . C. Besbkosuh °, B. Megaxosuh ?

4 Vuueepsumem y beoepady — Xemujcku ¢haxynmem, Cmyoenmcku mpe 12—16, Beozpao,
Cpouja; ° Vnusepsumem y beozpady — Hucmumym 3a xemujy, mexuono2ujy u
Memanypeujy, uHcmumym o0 HayuoHanHoe 3nadaja, Fbecowesa 12, Feoepao, Cpouja
e-mail: vdusan@chem.bg.ac.rs

IMupamupan (terpanukino[2.1.0.0'2.0>5nenran, CsHa) 1 BeroBu 1epuBaTH NPHIIALA]Y
IPYIH BHCOKOGHEPIeTCKHUX MOJIEKyJla ca HEKJIACHYHUM I'eoMeTpujaMa y BUIy Kasesa [1].
Nako cam mupaMumaH joul yBeK HHje CHHTETHCAH, MOJEKYIH KOjU Ce cacroje H3
TPOYJIAHUX MPCTEHOBA IO/l HATIOHOM Ca aTOMOM YIJbE€HHKAa HAa BPXY Cy CHHTETHCAHH U
BHUX0BE CTpyKType cy oapehene. OBo mpyxa MPUIHKY 33 MPOYYaBakE HEKOBAJICHTHOT
Be3MBaba HABEJCHOI aTOMa YIJbCHHKA Y aHTYJIapHO HAMPErHYyTHM CHCTeMHMa. Y OBOM
paay CMO aHaNIW3UpaId KpPUCTAHE CTPYKType W YpajJWiid IpopadyHe eHepruja
UHTepaKLyje na OUCMO TPOLEHHIM MOTYNHOCT aTtoMa YrJbeHHKa M3 NHpaMHIaHa |
QHAJIOTHUX MOJICKYJIa Ja YUeCTBYjY Y BOJIOHHYHOM BE3UBAIY Ka0 aKIENTOPH BOJOHUKA.

Anammsa ctpykrypa n3 KemOpuuke 0aze ctpykrypHuX momataka (CSD) je mokasana
Jia TI0CTOje KPaTKW KOHTaKTH M3Mel)y HaBeleHHX aToMa yIJbeHHKa M BoJoHHMKa H3 X-H
¢dparmenara. Pe3ynraTu KBaHTHOXeMHjCKHX TpopauyHa pahenux na MP2/DEF2-TZVP
HHUBOY Cy IIOKa3ald Ja IHPaMHAaH U HETOBH JIEPUBATH MOTY Ja YYECTBY]Y Y jaKUM
BOJOHMYHMM Be3aMa IIOCPEICTBOM aTOMa YIJbEHHKA Kao akKLeNTopa BOJOHHKA.
[popauynu cy nokazanu ga eHeprija O-HeeeC BomoHnuHe Bede m3mely TeTpameTH-
JilepuBaTa nupaMuiana u Bojie nzHocu AE =—6,86 kcal/mol. OBo je 3HaTO jaua BoMOHUYHA
Be3a on OHE Koja MOCTOj! usmelhy JBa MOJICKyJa BOJIC
(AE =-5,02 kcal/mol). Pe3yntati oBor ncrpakuBamba MOTY OUTH OJ1 BEJIMKOT 3Hadaja 3a
NPENO3HABAKEC HEKIACHYHMX BOJOHMYHHMX Be3a y KOjUMa YYeCTBYjy AaHIyJIapHO
HAaIlPerHyTH CUCTEMH, Kao U Y IIPOLICHN BHXOBHX BUCOKOCHEPTETCKUX KapaKTePUCTHKA.

HUctpaxknBame crpoBeneHo y3 noapimky @orpa 3a Hayky Pemyomuke Cpouje, [[IPOMUC,
#6066886, CD-HEM. MunucrapctBo Hayke, TEXHOJOIIKOT pa3Boja M HHOBAlHUja
Peny6nuke Cpouje, EBunentmonn 6poj: 451-03-47/2023-01/200168 u 451-03-47/2023-
01/200026.

[17J. P. Kenny, K. M. Krueger, J. C. Rienstra-Kiracofe, H. F. Schaefer, J. Phys. Chem. A4,
105 (2001) 7745-7750.
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STRONG HYDROGEN BONDS INVOLVING CARBON ATOM AS
HYDROGEN ATOM ACCEPTOR

D. Z. Veljkovié¢ 3 M. Malini¢ 2, L. S. Veljkovi¢®, V. Medakovi¢ *

4 University of Belgrade — Faculty of Chemistry, Studentski trg, 12—16, Belgrade, Serbia,
b University of Belgrade — Institute of Chemistry, Technology and Metallurgy — National
Institute of the Re-public of Serbia, Njegoseva 12, 11000 Belgrade, Serbia

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

Pyramidane (tetracyclo[2.1.0.0'3.0>5]pentane, CsHa4) and its derivates fall into the
class of high-energy molecules with nonclasicall cage geometries [1]. Althoug pyrmidane
itself has not been synthetized yet, cage molecules with strained triangular rings and an
apex carbon atom were synthetized and their structures were determined. This provides an
opportunity for the assessment of noncovalent bonding of the apex carbon atom in highly
strained systems. Here, we analysed crystal stractures and performed interaction energies
calculations to evaluate possibility of the apex carbon atom from pyramidane and
pyramidane-like molecules to act as hydrogen atom acceptors in hydrogen bonds.

Analysis of crystal structures from Cambridge Structural Database (CSD) showed that
there are short hydrogen-carbon contacts between apex carbon atom from pyramidane-
like structures and hydrogen atoms from X-H fragments. Results of quantum chemical
calculations performed on MP2/DEF2-TZVP level showed that pyramidane molecules
and its derivatives can form strong hydrogen bonds involving apex carbon atom as
hydrogen atom acceptor. Calculated energy of O-HeeeC hydrogen bond between apex
carbon atom of tetramethyl derivate of pyramidine and water was AE = —6.86 kcal/mol.
This is significantly stronger than hydrogen bond between two water molecules (AE = —
5.02 kcal/mol). Results of this study can by of greate importance for the recognition of
nonclasical hydrogen bonds involving highly strained molecules. In addition, results
presented here may help in the assessment of high-energy properties of strained cage
molecules.

This research was supported by the Science Fund of the Republic of Serbia, PROMIS,
#6066886, CD-HEM. This work was supported by the Ministry of Science, Technological
Development and Innovation of Republic of Serbia (Contract numbers: 451-03-47/2023-
01/200168 and 451-03-47/2023-01/200026).

[1]J. P. Kenny, K. M. Krueger, J. C. Rienstra-Kiracofe, H. F. Schaefer, J. Phys. Chem.
A, 105 (2001) 7745-7750.
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