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W3pa3uTo MO3UTHBHE BPEIHOCTH MOJICKYJICKOT eleKTpocTaTHukor mnoteHuujara (MEP) y
IEHTpaJIHUM perrjama BUCOKoeHepreTckux Mosiekyna (HEM) mpencraBpajy jeman on
HajBaXHUJUX (paKTOpa KOJU yTHUE Ha OCETJHHMBOCT OBHX MoJIeKyila Ka aeToHauuju [1,2]. Beoma
MO3UTHUBHE BPEAHOCTH EJIEKTPOCTATHMYKOI IOTEHIMjajla Cy WHIMKATOp BHUCOKE OCETJHHBOCTHU
SHEPreTCKUX MOJIEKyJa y OJIHOCY Ha MEXaHWYKHU yap.

VY oBoM pagy cy kopumrheHrn IpopadyHU 3aCHOBaHU Ha Teopuju pyHkunonana ryctune (DFT) na
Ou ce pacBeT/IMO yTUIa] HEKOBAJICHTHUX MHTEpaKIija y KPUCTAIHUM CTPYKTypaMa eKCIUIO31MBa Ha
BPEIIHOCTU €JIEKTPOCTATUUKOT MOTEHIMjajla oJabpaHNX HUTpoapoMaTHYHUX MoJjiekyna. Jla 6u ce
IPOYYHO YTHUIA] HEKOBAJICHTHOI BE3MBamba Ha EJEKTPOCTAaTHUYKE MOTEHIMjajle HCIUTHBaAHHX
MOJIeKyJIa, IPUMEPH HUTPOApOMaTUYHUX JeAUbEHha y KOJUMa MOCTOJH BOJAOHUYHA /UM XaJoreHa
Be3a u3BojeHu cy n3 KemOpuuke 6a3e cTpyKTypHHX MoJaTaKa.

Pesynratu mpopauyna pahenux Ha MO6/cc-PVDZ HuBOy mokazanu cy Ja IMOCTOje 3HayajHe
pa3iMKe Yy YTUIaJy BOJOHMYHOI Be3MBama Ha EJEKTPOCTATHUKE IOTEHIHjalle EHEePreTCKUX
MOJIeKyJla Yy 3aBHCHOCTH OJI Tora Ja JIM €HEpPreTCKH MOJICKYJIM HUIpajy YJOry JoHOpa WU
aKIernrTopa BOJOHUKA. Y ciyuajy Mojekyna 2,4,6-tpuHutpodenona (kpuctaina crpykrypa KO-
DYIM) koju MCTOBpeMEHO YYecTByje y BOJOHMYHOM Be3uBamy kao akmentop (O-H...O-N
uHTepakiuja) u jgoHop (O—H...O wuHTepakuuja) aToMa BOJIOHMKA, H3padyyHaTa BPEIHOCT
CJIEKTPOCTAaTHUKOr TMOTEHIIMjalla U3HaJ ILIeHTpa MoBpiInHe Moiiekyia je 23,44 kcal/mol. Hakon
yKJIalhamka MOJIEKYJa BOJIE U3 OKpYKeHa, BPEIHOCT EJIEKTPOCTATUYKOr MOTEHIIMjala je mopacia
Ha 28,13 kcal/mol. OBe pasnuke y BpelHOCTHMa €JIEKTPOCTATUYKOT MOTEHIUjana u3Mehy
BOJIOHHYHO Be3aHuX U crnobomunx HEM monekyna nmpyskajy MOryhHOCT KOHTpOJIE OCETJbUBOCTH
Ka JICTOHAIIMJU OBUX BUCOKOCHEPIETCKUX JeIUIbCHHA.
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68/2021-14/200026.

[1] B. M. Rice, J. J. Hare, J. Phys. Chem. A 106 (2002) 1770-1783.
[2] P. Politzer, J. S. Murray, Propellants Explos. Pyrotech. 41 (2016) 414—425.

14



27" Conference of the Serbian Crystallographic Society

ROLE OF NONCOVALENT INTERACTIONS IN THE CONTROL OF
THE SENSITIVITY OF HIGH ENERGETIC MOLECULES TOWARDS
DETONATION

A. B. Punovié¢ *, D. S. Kreti¢ *, I S. Veljkovi¢ ¢, D. Z. Veljkovié

@ [nnovation center of the Faculty of Chemistry, Studentski trg 12-16, Belgrade, Serbia
b University of Belgrade — Faculty of Chemistry, Studentski trg, 12- 16, Belgrade, Serbia

¢ University of Belgrade — Institute of Chemistry, Technology and Metallurgy — National Institute
of the Republic of Serbia, NjegoSeva 12, 11000 Belgrade, Serbia

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

Strongly positive values of Molecular Electrostatic Potential (MEP) in the central regions of the
high energetic molecules (HEM) is one of the most important factors that affects the sensitivity of
these molecules towards detonation [1,2]. Strong positive potential in the center of molecular sur-
face is an indicator of high impact sensitivity of HEM molecule.

In this work, Density Functional Theory (DFT) calculations were used to reveal the influence of
noncovalent interactions in crystal structures on the values of electrostatic potential above the
central areas of selected nitroaromatic molecules. To examine the influence of noncovalent inter-
actions on the electrostatic potential of HEM molecules in crystal structures, examples of hydro-
gen-bonded and halogen-bonded nitroaromatic molecules were searched in Cambridge Structural
Database. Calculations were also done on model systems.

Results of the calculations performed using the M06/cc-PVDZ level of theory showed that there
are significant differences in the influence of hydrogen bonding on the electrostatic potential of
energetic molecules acting as hydrogen atom donors and hydrogen atom acceptors. In the case of
2,4,6-trinitrophenol molecule (extracted from KODYIM crystal structure) involved in hydrogen
bonding as both hydrogen atom acceptor (O—H...O-N interaction) and hydrogen atom donor (O—
H...O interaction) calculated value of electrostatic potential in the central portion of the molecular
surface was 23.44 kcal/mol. After the removal of water molecules which were present in KODY -
IM crystal structure, value of electrostatic potential increased to 28.13 kcal/mol. These differences
in electrostatic potential values for hydrogen-bonded and free HEM molecules give the opportuni-
ty for the control of impact sensitivities of HEM compounds.
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