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TH 03 o

I'PUH//AJIMOH/I TpoanMeH30HAJHA AaHAJIN3a KBAHTUTATUBHOT
0JHOCA CTPYKTYpe U AKTUBHOCTH IYAJIHUX peBep3uONIHNX
HHXHONTOPA alleTHUJIXO0JIMHeCTepase.

IIponeHa excTepHe NPpeIMKTUBHOCTH HA KOH(popManujama
auranana us IIJIb kpucraiauux crpykrypa

Maja /1. BuropoBuh-Tomopouh**** Bpanko J. Apakynuh**, Jby6a M. Manauh***
Usan O. Jypaauh***

*Bojno-mexuuuxu uncmumym, Pamxa Pecanosuha 1, Beoepao, Cpouja
**UXTM - l{enmap 3a xemujy, Ynuseepsumem y Beoepady, Fhbecoutesa 12, beoepao, Cpouja
*** Xemujcku paxynmem, Yuusepszumem y beoeapoy, Cmyoenmcxu Tpe 12-16,
beoepao, Cpouja

VY oKBHpY AM3ajHUpPaka HOBUX HHXHOUTOPA €H3MMA AlleTHIXOJIMHECTePase, JCBET CETOBA Ay aTHUX
PEeBEP3UOMITHIX MHXHOMTOpA IPEIXOJHO MOMEHYTOI €H3UMa, CTPYKTYPHO CPOIHUX TaKpHHY, je
mpey3eTo u3 ymreparype. Tako mobujeHm cer (70 jemumera) cagp W ITOBOJBHO Pa3THIUTHX
CTPYKTYpPHHUX AeTajba M 00yXBaTa IIMPOK OICEr aKTUBHOCTHU Ja j€ TOroAaH 3a KBaHTUTATHBHY 31
aQHAIM3Y OJHOCA CTPYKTYpe M aKTHBHOCTH. AHaiu3a je ypaljeHa IPHUMEHOM pEeNaTHBHO HOBOT
NIPUCTYIa 3aCHOBAHOT Ha MpEeKIalamy OTHCKa (apMako(pOpHHX Tayaka MOJIEKYJa, IPUMEHOM
mporpama AJIMOH/I. lobujeHn Momen je MOKa3ao Ja Cce MOXE KOPHCTHUTH 3a IpenBubame
aKTUBHOCTH CIMYHHX MOJIEKyJa KOjHU HHCY YKJ/bYYEHH Yy CeT M3 KOjUX je MOJeN H3BEICH.
Kondopmanuje nuranana xoje cy kopuuiheHe 3a NpOLEHY CIIOJbEE MPEAMKTUBHOCTH MOJea
(6 jemumerma) Cy mpey3eTe W3 KPUCTAIHUX CTPYKTypa TMPOTEHHA KOKPHCTAIMCAHHX Ca
HHXHOUTOpUMA.

GRIND/ALMOND Based 3D Quantitative Structure-Activity Study of
Dual Reversible Acetylcholinesterase Inhibitors.
External Predictivity Assessed on PDB Ligands Conformation

Maja D. Vitorovié-Todorovi¢**** Branko J. Drakuli¢**, Ljuba M. Mandi¢***
Ivan O. Jurani¢***
*Military-Technical Institute, Ratka Resanovica 1, Belgrade, Serbia
**IChTM - Department of Chemistry, University of Belgrade, Njegoseva 12, Belgrade, Serbia
***Faculty of Chemistry, University of Belgrade, Studentski Trg 12-16, Belgrade, Serbia

Within frame of one of our ongoing research aimed to design novel acetylcholinesterase (AChE)
inhibitors, nine sets of dual binding site AChE inhibitors, structurally related to tacrine, were
extracted from literature for 3D-QSAR modeling. The obtained set (70 compounds) comprises
satisfactory structural diversity and span wide range of experimentally obtained activities. By
GRIND/ALMOND based 3D QSAR approach good model was obtained. In the next step, the
external predictivity of model was tested using ligands/conformations (6 compounds) extracted
from PDB crystal structures of AChE cocrystallized with inhibitors. Acceptable predictivity has
been obtained.
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Teorijska hemija / Theoretical Chemistry
TH 01
Kori$éenje AutoDock3 energija vezivanja za predvidanje afiniteta
3,6-diazobiciklo[3.1.1]heptana (DBH) prema p-opoidnom receptoru

V. Miéovié, 1. Jurani¢*
Hemijski fakultet, Univerzitet u Beogradu
*Institut za opstu i fizicku hemiju, Beograd

Kada se jezgro DBH supstitioniSe na N-3 arilpropenil-, a na N-6 propanoil- (1), ili na N-3
propanoil-, a na N-6 arilpropenil- (2) ostacima dobijaju se jedinjenja koja imaju analgetske
osobine sliéne morfinu. Utvrdeno je da im je aktivnost u direktnoj vezi sa njihovom interakcijom
sa opioidnim U-receptorom, pri ¢emu je afinitet 2 u istom nanomolekularnom opsegu kao i morfin,
samo sa ve¢om selektivno$éu izmedu W, i & i K opioidnih receptora. U ovom radu opisana je
racunarska metoda modeliranja interakcija jedinjenja 1 i 2 sa modelom -opioidnog receptora.
Posle prvobitne optimizacije molekulskom mehanikom i komformacione pretrage za globalnim
minimumom, jedinjenja serije 1 i 2 su optimizirana programskim paketom Gaussian 03 na nivou
B3LYP sa baznim setom 6-31++G**. Docking sa modelom p-opioidnog receptora je raden sa
programom AutoDock3.

Doking izracunavanja pokazuju da sterne interakcije metilenskog mosta igrju najvazniju ulogu u
odredivanju afiniteta ovih jedinjenja prema [L-opioidnom receptoru.

Using AutoDock3 Binding Energies for Predicting Affinities of
3,6-Diazabicyclo[3.1.1]heptanes (DBH) for the u-Opioid Receptor

V. Mic¢ovié, I. Jurani¢*
Faculty of Chemistry, University of Belgrade, Serbia
*Insritute for General and Physical Chemistry, Belgrade, Serbia

The nucleus of DBH when substituted at N-3 by arylpropenyl and at N-6 by propionyl (1), or at N-
3 by propionyl and at N-6 by arylpropenyl (2), gave compounds provided with central analgesic
activity comparable to morphine activity. Their activity was found to be related to their interaction
with opioid [-receptor with the affinity of 2 being in the nanomolar range, similar to morphine but
with higher W9 and Wk selectivity. In this work the computational studies are described of the
ligand-receptor interactions of 1 and 2 with the p-opiod receptor model. After initial molecular
mechanics geometry optimization, and the conformational search for the global minimum
conformation, the geometries of the compound series 1 and 2 were optimized using Gaussian 03
program package at the B3LYP level, with the 6-31++G** basis set. Docking to the [-opioid
receptor model was done with AutoDock3 program.

Docking studies suggest that the steric interactions of the methylene group bridge play the major
role in modulating p-receptor affinity of these molecules.
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AH 11

Proucavanje uticaja supstitucije aril grupe na sposobnost kompleksiranja
molekulskog oblika arildiketo kiselina sa Mg®* jonima
UV-VIS i NMR spektroskopijom

Tatjana Z. Verbi¢, Branko J. Drakuli¢*, Mire F. Zloh**, Srdan Z. Verbi¢*** Ivan O. Jurani¢
Hemijski fakultet Univerziteta u Beogradu, Studentski Trg 12-16, Beograd, Srbija
* [HTM - Centar za hemiju, Univerzitet u Beogradu, NjegoSeva 12, Beograd, Srbija
**The School of Pharmacy, University of London, 29/39 Brunswick Square
London WCIN 14X, United Kingdom
*e*k[strazivacka stanica Petnica, Valjevo, Srbija

Jedinjenja iz klase 4-aril/heteroaril-2,4-dioksobutanskih kiselina (ADK) su u novijoj literaturi
opisana kao efikasni inhibitori HIV-1 integraze, enzima odgovornog za integraciju virusne DNK u
genom domaéina. Kompleksiranje ADK sa Mg*" u aktivnom centru, postulirano je kao vazan
faktor koji utice na stepen inhibicije enzima. Na osnovu masenih spektara primetili smo da
sposobnost kompleksiranja ADK sa jedno- i dvovalentnim metalnim jonima zavisi od vrste
supstitucije na aril grupi. U ovom saopstenju opisujemo odredivanje sastava i konstanti stabilnosti
jedinjenja iz klase ADK sa Mg*" u metanolu UV/VIS spektrofotometrijom Zobovom metodom.
Dobijeni rezultati potvrdeni su NMR spektroskopijom. U literaturi do sada nije opisano
odredivanje sastava i stabilnosti nedisosovanih ADK (molekulski oblik) sa jedno- i dvovalentnim
metalnim jonima.

An influence of aryl group substitution on aryldiketo acids
complexation ability with Mg**
UV/VIS and NMR spectroscopy study

Tatjana Z. Verbi¢, Branko J. Drakuli¢*, Mire F. Zloh**, Srdan Z. Verbi¢***, Ivan O. Jurani¢
Faculty of Chemistry, University of Belgrade, Studentski Trg 12-16, Belgrade, Serbia
*Institute of Chemistry, Technology and Metallurgy - Department of Chemistry
University of Belgrade, NjegoSeva 12, Belgrade, Serbia,

** The School of Pharmacy, University of London, 29/39 Brunswick Square
London WCIN 1AX, United Kingdom,

*#*Petnica Science Center, Valjevo, Serbia

4-Aryl/heteroaryl-2,4-dioxobutanoic acid (ADK) derivatives exert widespread biological activities.
Targeting HIV-1 integrase, the enzyme responsible for integration of viral DNA in host genome, is
among the most important ones. ADKfMg2+ complex formation in the active site is postulated as
an important factor that determines the degree of an enzyme inhibition. Using the mass
spectroscopy, we have showed that the ability for ADK complexation with mono— and divalent
metal ions depends on aryl group substitution. In this communication UV/VIS spectroscopy study
(Job’s method) of the composition and stability of ADK-Mg*" complexes is described. The
obtained results are confirmed by NMR spectroscopy. Composition and stability of the complexes
between molecular ADK (not ionized) and mono— and divalent metal ions have not been reported
so far.
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Proucavanje reaktivnosti 2-supstituisanih cikloheks-1-ensircetnih i
2-supstituisanih fenilsri¢etnih kiselina u aproti¢nim i proti¢nim rastvaracima,
linearnom korelacijom solvatacionih energija

Jasmina Nikoli¢, Gordana Us¢umlié, Ivan Jurani¢*
Katedra za organsku hemiju, Tehnolosko-metarluski fakultet, Beograd, Karnegijeva 4
*Hemijski fakultet, Beograd, Studentski trg 12-16

Konstante brzine za reakciju 2-susptituisanih cikloheks-1-ensiréetnih 1 2-supstituisanih
fenilsricetnih kiselina sa diazodifenilmetanom su odredjene u nizu aproti¢nih i proti¢nih rastvaraca
na 30°C. Da bi se kineti¢ki rezultati objasnili pomo¢u efekata rastvaraca, dobijene konstante brzine
reakcije drugog reda su korelisane Kamelt-Taftovom totalnom solvatohromnom jednacinom.
Korelacije kinetickih podataka su dobijene metodom viSestruke linearne regresione analize i efekti
rastvaraca su posebno analizirani u odnosu na osnovno i prelazno stanje. Aritmeticki znaci ispred
koeficijenata koji opisuju udeo svakog paramtera rastvaraca bili su u skladu sa mehanizmom
ispitivane reakcije. Takodje je prouc¢avan kvantitativni odnos molekulske strukture i reaktivnosti,
kao i efekat geometrije molekula ispitivanih jedinjenja na njihovu reaktivnost.

The linear solvation energy relationship study for the reactivity of 2-substituted
cyclohex-1-eneacetic and 2-substituted phenylacetic acids with
diazodiphenylmethane in aprotic and protic solvents

Jasmina Nikoli¢, Gordana Us¢umli¢, Ivan Jurani¢*
Department of Organic Chemistry, Faculty of Technology and Metallurgy
University of Belgrade, Karnegijeva 4
*Faculty of Chemistry, University of Belgrade, Studentski trg 12-16

The rate constants for the reaction of 2-substituted cyclohex-1-eneacetic acids and the
corresponding 2-substituted phenylacetic acids with diazodiphenylmethane were determined in
various aprotic and protic solvents at 30°C. In order to explain the kinetic results through solvent
effects, the second order rate constants of the reaction of the examined acids were correlated using
the Kamlet-Taft solvatochromic equation. The correlations of the kinetic data were carried out by
means of multiple linear regression analysis and the solvent effects on the reaction rates were
analyzed in terms of initial and transition state contributions. The signs of the equation coefficients
support the proposed reaction mechanism. The quantitative relationship between the molecular
structure and the chemical reactivity has been discussed, as well as the effect of geometry on the
reactivity of the examined molecules.
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