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|1-Deciphering equilibrium and kinetic properties of iron
transport proteins by computational means

Canan At él gan
Sabancé Bacultydo Engineeripg and Natural Sciences
Orhanli 34956 Tuzla, Istanbul, Turkey

Email : canan@sabanciuniv.edu

With the advances in thraimensional structure determination techniques, high
quality structures of iron transport proteins transferrin and the bacterial ferric
binding protein (FbpA) havédeen deposited in the past decade. These are
proteins of relatively large size, and developments in hardware and software
have only recently made it possible to study their dynamics on standard
computational resources. We discuss computational technigoesrds
understanding the equilibrium and kinetic properties of iron transport proteins
under different environmental conditions. At the detail that requires quantum
chemical treatments, the octahedral geometry around iron has been scrutinized
and that theron coordinating tyrosines are in an unusual deprotonated state has
been established. At the atomistic detail, both thll¢ and the full bilobal
structure of transferrin have been studied under varying conditions of pH, ionic
strength and binding of tker metal ions by molecular dynamics (MD)
simulations. These studies have allowed answering questions, among others, on
the function of second shell residues in iron release, the role of synergistic anions
on preparing the active site for iron bindingdatie differences between the
kinetics of the N and the Gobe. MD simulations on FbpA have led to the
detailed observation of the binding kinetics of phosphate to the apo form, and to
the conformational preferences of the holo form in conditions mintckine
environmental niches provided by the periplasmic space. To study the dynamics
of these proteins with their receptors, one must resort to cgeased
methodologies, since these systems are prohibitively large for atomistic
simulations. Study of theomplex of human transferrin (hTf) with its pathogenic
receptor by such methods has revealed a potential mechanistic explanation for
the defense mechanism that arises in the evolutionary warfare. Meanwhile, the
motions in the transferrin receptor boundf itive been shown to disfavor apo

hTf dissociation, explaining why the two proteins remain in complex during the
recycling process from the endosome to the cell surface. Open praidms
possible technological applicatiomslated to metal ion bindingelease in iron
transport proteins that may be handled by hybrid use of quantum mechanical,
MD and coarsgyrained approaches are discussed.
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I2-What havewe learned with computational
toolsin chemistry?

Viktorya Aviyente
Departmenof Chemistry Bo jUamZ iveir sity, 34342, Bebek

E-mail: aviye@boun.edu.tr

Effect of catalysts in pericyclic reactions

The thermal and Lewis &t catalyzed cycloadditions db,o-unsaturated R
ketophosphonates amitroalkenes with cyclopentadiene have been explored by
using density functional theory (DFT) methods. Inspection of the thermal
potential energy surface (PES) indicates that a majority of downhill paths after
the bispericyclic transition state lead toetiDielsAlder cycloadducts, whereas a
smaller number of downhill paths reach the he@imls-Alder products with no
intervening energy barrier. Lewis acid catalysts alter the shape of the surface by
shifting the cycloaddition and the Claisen rearrangententsition states in
opposite directions reversing the periselectivity of the cycloaddition giving a
preference for heterbiels-Alder cycloadducts?

Rationalization the role of catalysts in free radical polymerization reactions

In this study, the eff@ of Lewis acid coordination (Scglin controlling the
stereoregularity during the free radical polymerization of NgNmethyl
acrylamide (DMAM) has been investigated by Density Functional Theory
(DFT). The strategy suggested in this study can be easigd by
experimentalists in their endeavour of choosing the catalysts in order-apend
with the desired stereoregulation of the polymer cfain.

Degradation mechanisms in advanced oxidation processes.

Advanced oxidation processes (AOPs) are based ointkéu production of
hydroxyl radicals £OH) and reactive oxygen species (ROS) in water upon
irradiation of the sample by UV light, ultrasound, electromagnetic radiation,
and/or the addition of ozone or a semiconductor. Diclofenac (DCF), one of the
emerghng organic contaminants (EOC), is of environmental concern due to its
abundancy in water and is known to be subjected to AOPs. The current study
uses density functional theory (DFT) to elucidate the mechanisms of the
reactions betweefOH and DCF leadingotdegradation byroducts?
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I3-GTP hydrolysis in the elongation &ctor EF-Tu

Bel ent', Badltkaa h keirfed ME R t “aSelani kréafk
Viktorya Aviyente’, Nek 6% Bi | gi n
Yistanbul Technical University, Department of Molecular Biology and Genetics,
34469Maslak, Istanbul/ TURKEY
“Bogazici University, Department of Chemistry, 34342 Bebek, Istanbul/ TURKEY
% 0 - U n i Departnseit ofyChemical and Biological Engineering, 34450
Sariyer, Istanbul/TURKEY
“Tri-Institutional PhD Program in Chemical Biology, Wellbrnell Graduate
School of Medical Sciences, 1300 York Ave, New York, NY 10065
*Batman University, School of Health, 72060 Batman/TURKEY
®8ojazi-i University, Department of Mol
Bebek, Istanbul/ TURKEY

E-mail: bbalta@itu.edu.tr

Elongation factor Tu (EFu) is a Gprotein responsible of the delivery of the
aminoacyitRNA to the ribosome. EFu has a low intrinsic GTPase activity.
However, upon cognate codamticodon pairing, conformational rearrangements
that catalyze the GTP hxalysis take place. After GTP hydrolysis, HE leaves

the aatRNA in the ribosome and moves away. In the literature, the reorientation
of a conserved histidine (H85 h aquaticu¥ towards the active site is thought

to be involved in the catalysis of GTdrolysis. Although in other @roteins,

an arginine is also involved, a corresponding residue was not identified-on EF
Tu.

Molecular dynamics simulations, 2@D0 ns long, have been carried out on the
wild type and mutant EfFf u L. GT P ¢ o mpTl agutieusandEr aoliriThe
Amber ff03 force field has been used, together with a periodic box of TIP3P
water molecules.

In T. aquaticus t he Swi t c khelix near ehg activa site, axplored
several conformations and R57 of Switch | enters the astigdike the catalytic
arginine in other Groteins, suggesting a catalytic role for R57. On the other
hand, pK, calculations via thermodynamic integration simulations show that an
important fraction of H85 is doubly protonated and this residue spends a
significant time in the active site even in the absence of ribosomes. This suggests
that only the reorientation of H85 into the active site by the ribosome cannot
account for the high stimulatory effect of the latter.

In order to determine the GTP hydrdl/snechanism and assess the

contributions of H85 and R57, QM/MM calculations have been carried out.
M06-2X and Amber have bearsed as the QM and MM methodsspectively.
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|4-M olecular motion on metal surfaces quantum and
classicalmechanicalapproaches

Melihat Madran, Alimet Sema OzeénZehra AkdenizSondan Du'r ukano]
'Yaculty of Engineering and Natural Sc
Tuzla, Istanbul, Turkey
“Faculty of Art and Science, Piri Reis University, Istanbul, Turkey

E-mail: sondan@sabanciuniv.edu

Today,moleculamanotechnology has reached such a level of sophistication that
it seems possible to design and build artifiomlecularmachines like rotors,
wheels, and motorsWith the enhanced atomic scale techniques in imaging and
controlling, there is a remarkable increase in experimestadlies devoted to
manipulation of moleculesn the surfacesHowever, controlleemanipulation of
molecules and understanding the underlyimgecularmechanisms in the
processrequire atomic scale electrongructure calculations, potentignergy
surface scanning amdoleculardynamics calculations. Such complementary
calculations help not only fulfill the need in the area but also majEfisant
contribution to the improvement afoleculamanotechnology. In this talk, | will
discuss results of various atomsicale computational -calculations for
investigatingthe observed translational and rotatiomaltion of
moleculeson metalsurfacesn great detail.
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I5-Molecular dynamics simulations of biomolecules: Facing the
challenges in connecting with biology

Michael Feig
Department of Biochemistry and Molecular Biology
Michigan State University
East Lansing, Ml, 48824 USA

E-mail: feig@msu.eduWeb-site: http://feig.bch.msu.edu

A primary role of computer simulations in biology is to complement -igh
resolution structural datfrom experiments with a dynamic perspective and
ultimately connectd and explain biological functionContinuing challenges are
how to reach biologically relevant time scalag blso how to embrace the full
biological complexity of cellular environments. Recent studies that igighl
how both challenges can laeldressedn modern simulations are presented. In
the first example, the fundamental procestarscription in RNA polymerase I

is analyzedvia a combination of moleculadtynamics simulationsral kinetic
network modeling to span a wide range of time scales. &t provide new
insights into the mechanism by which RNpdlymerase can achieve high RNA
elongationrates while keeping errors due nucleotide misincorporation to a
minimum. The seand example involves models at different levelsaiplexity

of crowded cellular environments up to a comprehensiael of a bacterial
cytoplasm.These systems were studied via molecular dynamics simulations to
examine how constant nespecificinteractions between macromolecules in such
environments may afféc the stabity and dynamics of biological
macromolecules. General findings are that the samplifignonnative
conformations byproteins may be enhanced and that their diffusional motions
are reduced rdstically and highly depend omteractions with the local
environment. Further insight is that solvent amétabolite properties are also
significantly altered from dilute conditions. The simulation findingse
discussed in the context afxperimental measurements and methodological
limitations.

13


http://feig.bch.msu.edu/

I6-The linear response function of conceptual density
functional theory: from mathematical properties to
applications in single molecule electronics

Paul Geerlings

Department of General Chemistry, Vrije Universiteit Brussel, Pleinlaan 2, 1050

Elsene (Brussels), Belgium

E-mail: pgeerlin@vub.ac.be

Within Density Functional Theory(1), the so called Conceptual Density
Functioral Theory (2) has proved to be a valuable tool for interpreting and
predicting chemical reactivity. As opposed to the more traditional reactivity
descriptors such as electronegatevity,
(r,y6 ) represensiengft hdreat phstos o tary exterifal

potential perturbation v ) at o ¢ ¢t/ Uirgdn remained nearly

unexploited. Although well known, in its time dependent form, in the solid state
physics and timelependent DFT communiteshe st udy of t he
present in the kernel was, until recently, relatively unexplored.(3)

In this talk we report on recent investigations on both fundamental and applied
aspects of the linear response function. Starting from its mathematical and

phy si cal properties (4)(5), its signific

of

Mattero Concenpt (6) we present

alchemical derivatives, at stake when exploring Chemical Space, in B,N
substitution patterns of fullenes(7) and conclude by linking the linear response
function to molecular electric conductivity at stake in single molecule
electronics. (8)(9)(10)
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I7-A bridge between computational chemistry and
environmental science

Nilsun H. Ince
I nstitute of Environment al Sciences,

E-mail: ince@boun.edu.tr

The presentation aims to highlight the role of molecular and computational
chemistry in advanced water treatment processes used in the destruction of
recalcitrant contaminants in the water environment. Examples will be given
based on hydroxyl radicahedided advanced oxidation processes (AOPS),
which are highly effective for the elimination of azo dyes andiaflimmatory
phar maceutical s, both classified as e
Pollution Agency (EPA) of USA.

AOPs are based onth@si t u production of hydr oxy
reactive oxygen species (ROS) in water by irradiation of the sample with UV
light, ultrasound, electromagnetic radiation, and/or by the addition of ozone or a
semiconductor (Ref). Ultrasonic irradiation isuaiqgue method in AOPs and
based on the fragmentation of water molecules upon the implosive collapse of
acoustic cavitation bubbles (ref). The result is generation of hydroxyl radicals
and hydrogen peroxide, which promote the oxidative dissociation ohiorga
molecules.

Decolorization of two reactive azo dyes C.I. Acid Orange 7 and C.l. Acid
Orange 8 (the structures as given in Fig. 1) by ultrasound was modelled using
DFT calculations and found that the attack of hydroxyl radicals onto the carbon
that bearsthe azo linkage was preferred over that on the nitrogen atom. In
addition, the difference in the rate of color decay of the two dyes despite similar
structures was attributed to the competing reaction of hydrogen abstraction from
the CH; group [1].

Diclofenac (structure as given in Fig. 1) is a widely used-iafftimmatory
pharmaceutical without prescription, but more than 80% of the compound is
disposed of by urine, and bypasses the sewage treatment facilities due to its low
biodegradability. It was faud that sonication of diclofenac at near neutral pH by
high-frequency ultrasound provided complete conversion of the compousid, 45
carbon, 30% chlorine and 256 nitrogen mineralization. DFT calculations
confirmed that the major byproduct was -Bj6hloraaniline, as identified
experimentally and its formation- was e
position of the amino group. The stability of UV absorption at around 276
280nm throughout the reactions agreed with the detected byproduct structures
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(amindamine groups; phenolic, aniline, benzene, and quityipe derivatives).
Microtox toxicity of the reactor aliquots at early reaction showed that initially the
reaction products were very toxic; subsequently toxicity had a fluctuating
pattern, and declinedo war ds-t tolxé cdnd mming2]. after 90
Model Il ing onkdiated hoaidatidnOdactions by means of DFT
calculations provided a good insight to the reaction mechanism. The results
showed that the reactions were initiated either by the abstraction of a hydrogen
or the additi dorthe parentanolekleHHowenat,ithe forimation

of organic radical s by AOH attack
thermodynamically favored over the abstraction of hydrogen. [3].

o CHz  HQ @COONa
— P
/—4& =N 9 NH
NaOaB—QN N8035—<\ Pl n o o

C.l. Acid Orange7 C.l. Acid Orange8 DiclofenacNa

Fig. 1. Chemical structures of the test compounds
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I8-Molecular modelingof the reaction of deamidation in
peptides and proteins using combined approaches

G®r ald Monard
UMR 7565 SRSMEEqui pe TMS Universit® de Lorra
Aiguillettes B.P. 7023¢-54506 Vandoeuvrdes-Nancy, FRANCE

E-mail: Gerald.Monard@uniorraine.fr

The deamidation reaction is regarded as the most commonly observed chemical
degradation which causes time dependent changes in conformation and limits the
lifetime of peptides angroteins. The timed processes of protein turnover, aging,
and several diseases (such as eye lens cataracts, Alzheimer, and particular types
of cancer) have been suggested as possible consequences of deamidation. This
reaction is also of significant chemicienterest because of its effect on the
stability of protein pharmaceuticals. Among the 20 natural amino acids,
asparagine (Asn) and glutamine (GIn) residues are known to undergo
spontaneous nonenzymatic deamidation to form aspartic acid (Asp) and glutamic
acid (Glu) residues under physiological conditions.

Through a specific lens on the long standing collaboration between Viktorya
Aviyente's group and the computational chemistry team of Nancy, we will
review how molecular modeling can help in understandimg deamidation
reaction of asparagine residues in small peptides and in proteins. Several
theoretical and computational approaches will be presented, ranging from pure
guantum mechanical studies to the modeling of free energy surfaces of reaction
using ®mbined QM/MM methods.
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19-Predicting catalytic mechanisms of enzymatic reactions

Maria Jo«o Ramos
UCI Bl O@GREQUI MTE, Departamento de Qu2mi
Ci °nci as, Uni versidade do P-007Pootq, Rua d
Portugal

E-mail: mjramos@reit.up.pt

We know that we can establish catalytic mechanisms of enzymatic reactions and,
in doing so, explain the findings of experimentalists, but can we actually predict
them? This talk is carerned with the computational needs that we come across
to figure out results within computational enzymology. Calculations devised to
study protein interactions and circumvent problems in some relevant systems
will be reported as well as recent developteein the establishment of some
catalytic mechanisms. We have resorted to QM/NIMR) as well as other
calculatiors (3,4) in order to analyse the energetics of processes related to the
systems under study and evaluate their feasibility according to thtalade
experimental data.

References
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110-A comparative study of the polymernanotube interface
through a reactive force field and density functional theory

Hande Toffoli', Ercan Gurse§ Hasan Gulasik, Mine Konuk®, Elif
Sert, Gozdenur Toramah
'Department of Physics, Middle East Technical University
’Department of Aerospace Engineering, Middle East Technical University

E-mail: ustunel@metu.edu.tr

As nanofabrication techniquesogress, systems at the nanoscale find a rapidly
increasing number of applications in various areas of technology. A particularly
spectacular example of this phenomenon is carbon nanotubes (CNTSs), tiny
graphene sheets rolled up into singbe multi-walled cylinders. So far, CNTs
have been used in diverse applications in device technology, drug delivery, field
emission, air and water filtration, and many others. In addition to their unusual
electronic properties, CNTs also possess extremely high axiaf#iseeand are
often used as strengthening agents in various host materials. In this talk, | will
present results from a joint project run in the Aeroscape Engineering and Physics
Departments on the reinforcement of polymer matrices by carbon nanotubes. We
conduct molecular dynamics (MD) and density functional theory (DFT)
calculations to model the interaction between the polyetheretherketone (PEEK)
polymer and singlevalled CNTs. Our study serves not only to understand the
physical properties of this noviglterface such as adhesion energies, but also as a
test of the REAXFF empirical potential (CHO and LG variants) against DFT
studies. Following a brief introduction of the problem, | will first show results
from our benchmark studies on the elastic proesertf the two components
separately, namely PEEK and CNTs. | will then present our finding on the
interface, starting with a single polymer on a graphene sheet.

This work is supported by the Scientific and Technological Resé&zoahcil of
Tur key KwithhKhE 2001 program, Grant No. 115M550.
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111-1,3-Dipolar cycloaddition reactions of low-valent rhodium
and irid ium complexes with arylnitrile N oxides

llke Ugur? Sesil Agopcan CinarBurcu Dedeogl)
Viktorya Aviyenté, K. N. HouK,
! Department of Chemistry, Bogazici Universityrkey
2 Department of Chemistry, University of California, Los Angeles, United States
*Foundations Devel opment Directorate,

E-mail: ilkeugurmarion@gmail.com

We performed density functional theory (DFT) calculations to model the
reactions between low a |l ent Rh(l) and lr (1) met al
arylnitrile oxides. These reactions possess the electronic and structural features

of 1,3dipolar cycloadditions. The Wiberg index which we calculated through
NBO analysis indicates a partial doubl
bond thus the reaction is classified as a normaldip8lar cycloaddition

involving M=C bonds. Analogouso their organic counterparts, the rates of
formation of the metallacycloadducts are controlled by distortion energy. The
cycloadduct products form a compact aromatic cyclic trimer between the PPh
ligands on the metal and aromatic ring on the-digdles which mainly
participates to the stability of the complexes. Ir(I) complexes yield much more
stable Ir(lll) cycloadducts than their Rh analogues, due to the higher capacity of
third-row transition metals to stabilize higher oxidation states. Overall, our
calculations explain the ease of the chemical processes and the stabilities of the
resuting metallaisoxazolirb-ones.
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presentingauthor)







P1-Intermolecular interactions between mefenamic acid and

saccharin
Nursel Acar Selcuki, Emi ne Cokkun
'Depart ment of Chemistry, Faculty of S

’Department of ChemistfFacul ty of Arts and Scienc
University, Samsun, Turkey

E-mail: nursel.acar@eqge.edu.tr

Mefenamic acid (42,3-Dimethylphenyl)amino]benzoic acid) (MEF) has been
widely used as nonsterodiant-inflammatory drug for the pain treatment.
Saccharin (benzoic sulfimide) (SAC) is known as an artificial sweetener. In
current study, intermolecular photoinduced electron transfer in the-S/F
complex has been investigated to determine its struauarcke photophysical
properties by using quantum chemical methods. The conformational analyses of
investigated molecules were performed to determine initial structures. Full
optimizations were performed with Gaussiar 89thewB97XD/6-311++G(d,p)

level. In order to explore the solvent effect, solvation calculations were
perfor med byTomasi 6s Pol ar i Z%a bsing Con
Dimethylformamide (DMF) as the solvent. Molecular orbitals and energy
differences of frontier orbitals and electrostatic patésit(Figure 1) for studied
molecules calculated at B3LYRBL1++G(d,p) level in gas phase and in DMF.
MEF-SAC complex is stable in the gas phase and DMF and shows
intermolecular charge transfer between HOMOMO orbitals by S excitation.
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Figure 1.Electrostatic potantials of SAC and MEF in DMF
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The Oacetylpeptidoglycan esterase (Apel) from pathogen of bacteria N
Gonorrhoeae plays an important role in stages of the bacterial
Oacetylation/deacetylation reactions. Thea€tylation of Nacetylmuramic acid
(MurNAc) residues opeptidoglycan decreases the hydrolytic activity of lysozyme
and lytic enzymes which are essential for bacterial life cycle. At this point, bacterial
cell growth and controlled division entails deacetylation of the cell wall. O
acetylpeptidoglycan esterag@\pel) enzyme which belongs to SGNH family
catalyze the deacetylation of peptidoglycans and hence, was proposed to be a
potential target for antibiotic developmeént.

The aim of this work was to perform a theoretical study on the deacetylation reaction
medanism of APE1 enzyme. For this purpose, the deacetylation reaction of APE1
enzyme with pnitrophenyl acetate as a substrate was investigated with the quantum
cluster approach using DFT. To provide further insight into the enzyme mechanism,
a number of radues located in the proposed substrate binding sites of APE1 were
included in the three different model clusters that varied in size (Figure 1), based on
the X-ray crystal structure of the enzyme. In the smallest model (C0), SER80,
ASP366 and HIS369 resids belonging to the catalytic triad of Apel were included.

In the second model (C1), two important residues that were found in the oxanion hole
and GLY324 and VAL325 residues surrounding the active site were also included to
the system. The QM region wastended to 209 atoms for the last model (C2) and
the reaction profile was found. In computational procedure, complete geometrical
optimizations were performed BBLYP/6-31G(d,p) level in the gas phase and D2
correction was added to include dispersiorenattions.The final energies were
refined by single point energies at a high level of theory with inclusion of solvent
effects, as approximated by the polarized continuum model (PCM).
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Figure. Schematic representation of the three different size DFT models of the
active site of Ape1
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Number of reports on the use of small chiral organic molecules as catalysts and
related computational efforts for understanding the origins of catalysis and
selectivities keep growing. [1] Determination of highly efficient and selective
organocatalytic stretures rely on an expensive method involving the synthesis of
alarge number of derivatives followed by experimental testing of their activities.
Quantum mechanical calculations have successfully uncovered numerous
organocatalytic reaction mechanisms amplaned the observed reaction
outcomesyet, study on highly complex multifunctional organocatalysts is still a
challengingtask due to the large number of conformational degrees of freedom.
The purpose of this project is to allow easy and-effsictive determination of
potential organocatalyst candidates for a target reaction using a new
computationalapproach that combines the quantitative power of quantum
mechanical calculationwith drug design tools. The proposed method aims to
allow the determinatio of organocatalysts with the desired thdimensional
arrangement of catalytic functiongtoups in an organocatalyst pool. Because
the oxindole skeleton bearing tetrasubstituted carbon at thep@sition is
forming the core of many bioactive natupsbducts and pharmaceutically active
compounds [2], the development of chirehtalysts for their asymmetric
synthesis is among the most actively studied topics in recent years. For this
reason, for the application of the proposed approach in this prdjeatactions

of oxindoles with nitrosobenzene selected as targets. In the presence of amine
catalysts, it gives two different products (hydroxyamination and aminoxylation
products) and both of these products display different bioactivities and their
selecive synthesis is very important in pharmaceutical industry.
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Scheme 1Reaction of oxindole with nitrosobenzene
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In this study [3], the factors affecting the reaction rate and product distributions
in the reaction were investigated using quantnethanical calculations. For this
purpose, theoretical active site models were designed with alcohol/urea/thiourea
functional groups and catalytic atom maps were generated using the arrangement
of these pharmacophore groups in the active site models.eEhkimg catalytic

atom maps were screened against a conformational library generated for
cinchona alkaloid derivatives including dimers. Quantum mechanical
calculations were used to determine the enantioselectivities of the matching
organocatalysts and ehcatalysttransition structure interactions were analyzed.
Based on the results of computations, catalysts were determined for synthesis.
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of Ni*3*
Zikri Altun
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Radiative (RR) and dielectronic recombination (DR) rate coefficient are
calculated for Ni** ion. The calculations are performed using atomic structure
and collision code AUTOSTRUCTURE The problem is formulated within a
multi-configuration BreitPauliMCBPY method within an independent
processes, isolated resonance, and distorted wave approximation. The target
configurations used to represent the ground state of the ionoarer) h

ol on dQhoi on hoi on cQhoi ofoQ hoi o 6Q hon handor oQ.

Energy levels, radiative rates, and autoionization rates are calculated ibSoth
and LSJ couplings including the spimdependent masglocity and Darwin
relativistic interactions. TheN(+ 1)-excited electron configurations areoduced

by coupling a Rydberg orbitahl, or a continuum orbitak, ,0to theN-electron
target configurations with n values explicitly included um#@5 and a quantum
defect approximation used f@5<n<100Q Calculations are done for both intra
(Y2 1 and inter shell Y2 p) core excitationsTotal DR and RR rate
coefficients corresponding to¥e¢ T and ¥&¢ pinter and intra shell core
excitationscalculated within LSJ coupling scheme are plotted in Figure 1(a) with
labels MCBD_DR (RR). DR rates are compared with the recommended data
from Mazzotta et al.
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Figure 1: (a) Total DR and RR rate coeffic
recommendé results. (b) Resonances arising fr¥én  Ttinter shell core excitations.
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P5-Os cation assistedransformation of acetylene to diatomic
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Schwarz andco-workers have shown that certain metal cations catalyze

conversion of acetylene to benzene in the gas phase. Alturf etogleled the

process for iron cation, and established the structures of Fe(HCCH)n cation with

n=1, 2, and 3. Cyclized forms of Fe{84) cation can form with only small

kinetic barriers; the Fbenzene complex cation is the lowest energy structure. In
the gas phase this species has enough vibrational energy to dissociate and

produce free benzene. Heavier metal cations, osmium in yartidollow a

different reaction path with acetylene. Production of diatom hydrogen is
observed. In such cases the CH bonds in a metallacyclic C6H60s cation are
activated, showing substantially lowered CH stretching frequencies. We trace the

reaction pathfor extrusion of hydrogen in two different density functional

models. In both model we used wh97xd functional. In the first model def2tzvp is
used as the basis set for all atoms. In the second model osmium cation is

represented by the relativistic psepdtential MWB60. The reaction efficiency

seems to be high for the Os system. The species considered in this work and
their energy profiles with respect to the doublet spin symmetry of the species 15

are shown in the chart below. Species 1: Os(+) + 3Aeety!
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A doubl e f hwloassaystkae exgloits alhovel conjugated polymer
containing cyclodextrin (CD) as the key component is reported. For the
construction of the cocaine bioassay, pplghenylene) with CD units in the
mainchain and poly(ethylene glycol) side chains (FFHBRg-PEG) was first
prepared by Suzuki coupling polymerization and coated on each well as a
biomimetic materidl Although the polyphenylenbackbone is responsible for
the fluorescence properties without an additional fluorophore, PEG and CD
provide water solubility and selective complexation with cocaine, respectively. A
cocaine antibody was used as a secondary recognition compound ladtiinda

with quantum dots (QDs). Most notably, we show that the -cuolor
fluorescence nature of the assay facilitates double measurement from the same
sample and the described strategy can be adapted to various sensing systems.
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Scheme 1Schematicrepreset at i on of t hwell assapnby usmgRPPi on of
CD-g-PEG as covering material.
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Methionine is one of the sulfigontaining essential amino acids that has a
significant role protein synthesis and methylation of DNA. Several tumors, such
as colon, prostate, kidney, and lung, have methionine dependergrp¥ah and
proliferation. Nutritional and enzymatic deprivations of methionine can be used
in order to reduce methionine in plasma and tumor. Since methionindiétse

fail and are insufficient due to the practical reasons, enzymatic degradation of
methonine can be used as an alternative method for cancer treatment and drug
development?

) o)
S - MGL _ SH +
- \/Yko + H0 o) . C‘H3 + NH,4
NH3 o)

L-Methionine a-Ketobutyrate Methanethiol ~Ammonia

Scheme 1General reaction for the Methionine Degradation

L-met hi oni ne i s degraded b yketobMtgrateh i oni n
methanethiol and ammonia with,[ eliminationreaction (Scheme 1)The

reaction mechanisms and the physiological roles of MGL enzyme are studied
experimentally in previous studisbut enzymatic degradation mechanisms of
L-methionine are still unknown. This project aims to investigate and rationalize

the enzymatic degradation mechanism of methionine by way of DFT analysis.
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Heterocyclic compounds having pharmacological, pesticides, antimicrobial
features constitute biologically active groups. It is known that the reason for
very important biological activities of this type of heterocyclic organic
compounds is because of theesence of their characteristicQNO groups. On

the other hand, € and Cheteroatom bonébrming reactions are very
important for organic synthesis. The aim of our study is to performponhe
synthesis of biologically active new heterocyclic compoundsivdd from
aldehyde, amine, acetylketene via cycloaddition reactions and to investigate the
proposed mechanisms using DFT.

All stationary points belonging to each step weptimized and av in the gas
phase with the density functional M@X method using-31G(d,p) basis set
implemented in Gaussian 09. To take into account the solvent effect-goigte
energy calculations with the polarizable continuum model (PCM) were carried
out at the MO&X/6-311++G(d,p) level with dichloromethane (gE,) as
solven, since this solvent was used in the experimental study. All possible
cyclization pathways have been considered in order to shed light on the
mechanism.

We acknowledgehe Scientific and Technological Research Council of Turkey
(TUBITAK, project no. 112880).
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Scheme 1. (4+3) Cycloadditions of Furfuryl Cations

Furfuryl cations are reliable threxarbon dienophiles for a wide range of
conjugated dienes and can be generafemim simple furar2-methanol
derivatives (furfuryl alcohols) as versatile organic building blocks for the
elaboration of complex fusethg systems:?> The mechanism of this orbital
symmetryallowed oxyallyttype (4+3) cycloadditioti® was investigated in this
work, where we have examined highly selective intermolecular furfuryl cation
cycloadditions from a joint experimental and theoretical perspective. Density
Functional Theory (DFT) calculations have been performed with the Ga@sian
software packagesing the M0&2X/6-31+G(d,p) utilizing a continuum solvent
environment. The factors leading to the experimentally observed selectivity were
thoroughly explained.
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Schiff bases and salens have been popular ligands of metal complexes with
potentialbiological activity, such as antflammatory, antifungal, antimicrobial,
antiviral and antioxidant [1]. N,Mis(salicylidene)R-diamine (R:aromatic,
aliphatic) and its derivatives are known as salens. The Salen complexes are
important in coordination clmeistry because of the photophysical properties and
the activites of biological and catalytic [2].

In this study, the unexpectedly synthesis of salen complex was carried out by the
reaction of the salicylaldehyde thiosemicarbazone with ethylenediamiti in
presence of Cu(ll) ion. The structure of the complex was characterized by
elemental analysis, IR and single crystalay diffraction.

Cu(ll) Salen Complex
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Background: The tumour suppressor protein P53 plays an important role in
regulation of cellcycle, DNA repair and apoptosi$4 The majority of human
carcers are caused by mutationsdetetions of alleles in p53.8 P53 activity is
effectively inhbited by its negative inhibitdviurine Double Minute 2 (MDM2)
oncogenic protein (Hure 1 and 2). The presence ecessive MDM2 in cells
has been determingd cause inD11% of all tumours and observed higher
levelsin certain tumour types such aspatocellular carcinoma (44%), stfsue
sarcomas (31%) and osteosarcomas (20%)3,7. Theréévelopment of suitable
MDM2 inhibitors is crucial for betterrgicancer treatments in future.

Method: MDM2 protein (PDB:4HBM) was chosen and pregérby using

]
K

protein preparatomodul e of Schrodingerds Maestroaa

Hydrogen atoms were addeahjssing side chains and loops were fixed using
Prime nodule of Maestro. Protonation states aimino acid residues were
determined by PROPKA at physiological conditions® Water molecules
around the catalytic side were kept during protei@ppration and rest of the
water molecules were removed. Optimizatiovere performed byYQPLS 2005
force field. 176.00@ruglike ligands were retrieved from thet&a DrugLike
Green CollectiorChemial Database (OD). The protonation states of screened
smaltmolecules were determined usihggPrep module of the Maestro8 at
physiological condions. Docking simulations withGlide/SP method were
performed for 176000 molecules. Subsequently, thel@pligands haso their

high docking scores with Glide/SP method and further docking studies Glide/XP,
IFD, QPLD and GOLD methodsvere performed to elucidate the relative
performances of the methods in exploring interactions of selected ligands with
the target when compared to known MDMZ2 inhibitors. For the same set of
ligands, topologybased binary QSAR models (prediction of thexatfr activity

and toxic effects) analyses were also applied with MetaCore and MetaDrug tools
to predict their first and secoshss metabolism, therapeutictigities, toxicity
properties.
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Results: Among the studied ligands, some of them showed better binding
behavior than standard inhibitors against MDM2 protein. Their topebeggd
analyses showed that these ligands could exhibit better therapeutic activity and /
or less side effects than somekabwn MDM2 inhibitors.

Conclusion: Some of the studied ligands bind more tightly than the standard
inhibitors to MDM2 protein. They display strong interactions with the amino
acids known to be critical. Although it is too early to consider them as MDM2
inhibitors and anticancer drug candidates, the results obtained so far are very
promising.

Figure 1 Crystal structure of MDM2 (PDB:4HBM)

Figure 2 Interactions in MDM2 Crystabtructure
(PDB:4HBM)
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P12-Reactivity descriptors for the prediction of the degradation
reactions of sulfonamides
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Antibiotics have been largely used in human and veterinary medicine, as well as
in the feeding of domestic animals [1]. As an important antibiotic class,
sulfonamides are extensively used in the pharmaceutical industry and in the
chemical industry as dyes and atrtificial fibers [2]. However, due to their high
resistance to the photodegradation and biodegradation, these kinds of
pharmaceuticals were often excreted into sewage with metabolites as well as the
unchanged parent compoundgfter usage. These discharged sulfa
pharmaceuticals have been frequently detected in a variety of aqueous media,
such as effluents of wastewater treatment plants, surface water and even drinking
water [2,3]. Therefore, there is a need for certain moleddacriptors to predict

the reactivity of sulfonamides.

In this study, the structures of 22 sulfonamides were investigated theoretically
with the intention of finding certain molecular descriptors to predict the
degradation potency for agueous media. Gométional analyses and geometry
optimizations of all the structures were performed to determine the most stable
structures. Modeling of the molecules was performed with DFT at B3L-YP/6
311++G** level. The solvation effects were computed using CPCM. The
electronic energies, electron densities , molecular charge distributions of the
molecules and the DFT reactivity descriptors such as chemical hardness,
softness, electronegativity, fukui functions for all the molecules were calculated.
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P13-Cytotoxic activity and synthesis of nickel (II) mixed ligand
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Thiosemicarbazones are an important class of Schiff bases. The
thiosemicarbazones and their metal complexes have been subject of amalytic a
catalytic studies becausesifuctural properties and of medicinal studies because
of their biological potentials [B]. In this study, it was synthesized and
characterized mixetigand nickel(ll) complex of 4methoxysalicylaldehyde
thiosemicarbazone witiN,N-diethylethylenediamine in the presence of nickel
(1) ion. The properties and strtures of ligand and complex were investigated
by elemental analysis, IR{H-NMR and single crystal Xay diffraction.
Cytotoxic effects of the compound was evaluated by MTT test for K562 chronic
myeloid leukemia cell line and the compound has shown gignily cytotoxic
effect by reducing cell viability.

The mixedligand nickel(ll) canplex of thiosemicarbazone
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Plasticization is a pressure dependent phenomenon and occurs when the
concentration of these gases in the polymer reaches a critical value to swell the
material, disrupt chain packing and increase fractional free volume (FFV) and
inte-segmental mobility [1]. Since experimental determination of the
plasticization pressure requires higtessure experiments, screening all
polyimide and copolyimide sictures experimentally is an expensive and time
consuming work [2]. In this studgiovel methodology is developed to predict
CO,-induced plasticization behaviour of glassy polymers using fully atomistic
simulations. It is based on quantdevel chargecalculations and sorptien
relaxation cycles comprising integrated molecular dynamics (MD) and Monte
Carlo (MC) simulations. C@accessible free volume with the presence of, CO
(CAVF+), is the phenomenon introduced and used in plasticization pressure
predidions. The methodology that is proposed in this study allows
computationally cheaper and accurate estimations of plasticization pressure of
polymers to be used in gas separation processes.

0.70

CAFV+/ CAFV4(0)

020 +

o 10 20 30 40
Pressure (bar)

Figure 1. Plasticization behaviour of Matrimid
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Human Topoisomerase | (Topol) is a tyjpenzyme that relaxes the supercoils

on the DNA structure. First, it creates a nick only on one strand of DNA by
covalently binding to it, and the relaxation process then performed by rotating
the nicked strand arodnthe intact one and 4@ating it back. Camptothecin
(CPT) and its derivatives are small drug molecules that are known to target only
Topoisomerase enzymes, which explains the reason why they are getting
attention from the research groups. When CPTsoatialog Topotecan (TPT) is
added to DNATopol complex, the drug intercalates where the nick occurs and
prevents supercoil relaxation by turning Topol into a Désnaging agent:

TPT is a small molecule with 6 fuseithg structure and has two forms: laao

and carboxylate forms, which are in equilibrium at neutral pH. It was shown that
the | actone form is the HfAactiveo form
structure of ternary complex (TFONA-Topol) obtained by Staker et al (2062)

both forms were itercalating between the bases of DNA at the same site. This
finding raises the question regarding the cause of the activity difference between
two forms despite binding to the same site. In this study, using Molecular
Dynamics (MD) and hybrid Quantum Mecties/Molecular Mechanics
(QM/MM) approaches the cause of the difference in activity is investigated.
450ns long MD simulation of both forms was performed and interaction energies
of these drugs were calculated using QM/MM method by choosing TPT as QM
site. Decomposition of the interaction energies showed that the interaction with
Topol is the reason for their activity difference. When the contribution of
residues on the interaction energy was investigated, it was found that the most
striking effect was duéo K532 residue, and the topological analysis has further
supported this finding. In addition, when the hydrogen bond networks around the
drug were investigated, it was observed that in lactone form K532 was
interacting with the drug, which was lost in loarylate form. In conclusion,
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lactone form of TPT is held by K532 residue strongly and N722, T718 and
DTT10 base create a hydrogen bond network around the binding pocket in the
lactone form that further stabilizes the lactone TPT.
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Development of new green catalysts displaying the catalytic power of enzymes is
one of the most widely explored topics in recent years. Recently, in collaboration
with the Schafmeister group at Temple University, new transesterification
catalysts called s$mligozymes were developed, by placing the catalytic
machinery of esterase enzymes onto modular $pged bispeptides with the
hel p of guantum mechanical t r anosuittdi on
approach.

Figure -but dl Ay ipathigtia spinoligbnoers!

The key to the catalytic power of esterase enzymes is the proton shuttle
mechanism acting between S¢is-Glu nucleophilic triad in their active sites.

The increased basicity of histidine in the presence of glutamate allows the
abstraction of proton from serine activating it as a nucleophile. The high
activities of these enzymes are linked to the high level structural and electrostatic
pre-organization of this catalytic machinery in their active sitegdhe designed
spiroligozymes, the catalytic active site of esterase enzymes was represented by
pyridine-alcohol dyad. The besteveloped spiroligozyme increased the rate of
transesterification reaction between vinyl trifluoroacetate and methanol by 2200
fold for the first step ah by 130fold for the second step. However, quantum
mechanical calculations demonstrated that, the catalytic groups in
spiroligozymes sample numerous alternative conformations beside the active one
and the Hbond network required for efficient catalysis rist maintained.

These computational results suggest that the activities of spiroligozymes can be
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significantly improved by providing a higlevel preorganization of the catalytic
function groups.The purpose of this study is to identify the structural
modifications that could allow the elimination of nogactive conformations of
spiroligozymes and to determine spiroligozyme derivatives with high level
structural preorganization for efficient catalysis. To achieve this aim, Medchem
transformation toolvas applied for the generation of a derivative library and a
conformational search was performed for selected derivatives, which were
further evaluated bguantum mechanical calculations.
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The discovery of caspases and their involvement dancer and
neurodegenerative disorders lead pharmaceutical studies to focus on these
molecules as drug targets. A thmdntaining small molecule binding to the
allosteric site at the dimer interface induces a shift in loop positions and traps the
moleculein a conformation that resembles the -pespase form. In order to
understand the communication among the allosteric residues and the active site
residues of these molecules, we performed energy perturbations on allosteric
residues of caspagebased onhe energy dissipation modél We compared

four mutated (G188P, G188L, 187W and R187Mhd wildtype structures
aiming to detect the effect of single mutations on energy dispersion. First,
traditional molecular dynamics (MD) simulations were performed, using
NAMD* software and CHARMMZ2%7force field for 100 ns. Energy perturbations
were applked in the form of velocity increase of a chosen residue. The energy
difference between a perturbed and an unperturbed simulation was calculated for
each residue and then the time of the energy change of a residue is recorded as
t hat r esi du e Allesteniceesigue metsverks wwérencenstructed based
on these obtained response times.
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Exploitation of solar energy for sustainalilevelopment is of great interest in
recent years as illustrated by the significant number of investigations on solar
cells’ To provide a lowcost alternative to silicon and other inorgabased
photovoltaic devices, employing fully organic dyes as seesit has recently
gained considerable attent i o+bensitized| | o wi
Solar Cells (DSSCS)In this study, we report a theoretical investigation, probing
the effective modeling of dye@TiOnterfaces while benchmarking distinct
computational methods. The selected organic dyes were previously synthesized
and their optical properties as standalone dyes were computationally
investigated. Density functional theory (DFT) calculations have been performed

to elucidate the dy# semicaductor electronic injection procesthe first step

of charge generation in solar cells. Projected density of states (PDOS) have been
obtained by means of two main approaches: 1) single dye@SC model, 2)
dye@SC model with periodic boundary conditions, hade been analyzed in a
comparative manner. In addition to periodicity, effects of solvation, inclusion of
non-covalent interactions, and different DFT functionals have been scrutinized
within the framework of organic dyes.
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Green chemistry approaches and utilization of natural products from sustainable
sources are becoming more and more relevant in the industrial applications.
Investigation of a facile and more efficient route for a hydroaminomethylation
process is of greanterest to the chemical and pharmaceutical industry. This
process involves a sequence of processes going from hydroformylation,
amination of the obtained aldehyde and finally hydrogenation of the enamine to
produce saturated long chain amines.

In this wok, the reductive amination of aldehydes to secondary amines was
investigated by use of computational approaches. Generally, reductive amination
reaction is a nucleophilic addition between the carbonyl compound of aldehydes
and ketones, and a variety of pary and secondary amines. The initial step of
the reaction includes the formation of a hemiaminal. In a subsequent
condensation reaction this intermediate forms an imine or an iminium ion
depending on the pH of the reaction medium. The equilibrium between
aldehyde/keton and imine can be influenced by removal of the released water. At
the final step, the desired amine is produced by reduction of the imine. The
formation of the imine plus subsequent reduction by a hydride can be performed
in a single reactio vessel.

There are several proposed mechanisms in the literature about indirect or direct
reductive amination, depending on pH and thus the protonation state of the imine
(Scheme 1). Hereby, the reaction between long chain dodecanal (C12H240) and
diethylamine was investigated in different protonation states. The energy profile
for the uncatalyzed, explicit water assisted and acid catalyzed reactions and all
transition states were characterized by MP2 calculations. Single point solvent
calculations were ¢eed out on each system in order to estimate the effect of
solvent on the reaction profile.
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Scheme 1. Proposed mechanism for the reductive amination of aldehydes.
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Understanding the mechanism of the pepiidenunogenicity is important for

the design of peptidbased vaccines [1][2]. Therefore, investigation of the
characteristic dynamics of Human Leukocyte Antigens (HLAs) may offer
significant insights into the mechanism of initial steps io€ll activationwhich

is a key event in immune response [3]. The peptide immunogenicity is also
known to be related to the stability of peptideA complex [4].

In this study, in order to investigate the stability of immunogenic peptlde
complexes and the residues yptey key roles in binding stability, various
computational techniques have been employed. Initially, computational dockings
were gplied to model the twammunogenic peptideHLA-A*02:01 complexes

[5]. 100 ns parallel molecular dynamic simulations wera ttenducted on these
models at two different temperatures via GROMACS 5.0.1 software [6].

In our calculations, HVDGKILFV peptide is found to be stable at 310 K whereas
it is unstable at 473 K. On the other hand, SLSAYIIRV peptide is found to be
stable atboth temperatures. Our computational results are found to be in good
agreement with the previous findings [5]. While, HVDGKILFV peptide has one
anchor residue at P9 position, SLSAYIIRV peptide has two anchor residues at
P2 and P9 positions. These variatidretween the peptides can be related to their
observed stability [5] differences on the cell surface.
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We report the theoretically predicted structures having then&ork
topologies for novelphthalocyaninei based covalent organic frameworks
(COFs). COFsare new emerging functional porous materials held together by
strong covalent bonds which result in molecular building blocks that can be
arranged in layered 2D or 3D periodic networks. f2Z&meworks are built up

from nodes (organic or metarganic compounds) arohkerswhich are organic
moleculesThe outof-p | a fingeractions in 2D COFs induce a large electronic
coupl i ng b-erhitalseotthe stadkieg layers. This electronic coupling
facilitates the transport of charge carriers anditems, giving rise to the
semiconducting, optoelectronic, and photoconductive nature of COFH [4].
known that COFs may adopt either eclipsed arrangement of a layered structures
of planar sheets ortagygered ones. For eclipsed structure the stacking offers
macrocycleon-macrocycle and linkeontlinker arrangement and this is the
typical packing for the COFs while for staggered structures the planar sheets of
adjacent layers are offset by half of urdéll distance along the one of the axis. A
self-consistent groundtate calculation were performed with the ABINIT code
[2] to simulate these two extreme packing possibilities. The obtained models
were evaluatediusing theAccelrys 6 Re f | e x Plus software |
structure determination from powder -ry diffraction, implemented in
environment of Materials Studio (MS) Modelling [3]. It was found that
practically all studied COFs belong to staggered structures.

Acknowledgenent: This study is supported by TUBITAK project no 1152105.

References

=

Ya. Li-Ming, P. RaghaniJ. Mater. Chem. (2014 2, 2404 2416.

2. X. Gonze, B. Amadon, M. Anglade, JM. Beuken, F. Bottin, P. Boulanger, F.Bruneval, D.
Caliste, R. Caracas, M. Cotépmputer Physic€ommunications2009 180, 25822615.

3. MS modelingAccelrys Inc, City2003

47


mailto:yurii.chumakov@gtu.edu.tr

P22-Rh-catalyzed [5+1] and [4+1]cycloadditions of 1,4enynes
by CO with concominant 1,2 versus 1,3acyloxy migrations: a
DFT study

Dilek Cakun', Nurcd&n T¢zeén
Yistanbul Technical Universittstanbul, Turkey
?|stanbul Technical Universityistanbul, Turkey

E-mail: okudilek@itu.edu.tr

The mechanisms of the [RhCI(C{y}ycatalyzed intramolecular cycloadditions of
3-acyloxy-1,4-enynes (ACEs) by CO with concominant acyloxy (OAc)
migrationshave been extensively investigated using density functional theory
(DFT) calculations at thB3LYP/6-31+G(d) level (LANL2DZ for Rh).Intra-

and intermolecular cycloadditions 8facyloxy-1,4-enynes(ACES) enable the
formation of various substituted cyclic compounds via acyloxy migraiite.
ACEs with terminal alkynes or electronically demanding alkynes favor a
Rautenstrauch 1;8cyloxy migration and subsequently undergo [5+1]
cycloaddition by carboylation whereas ACEs with other internal alkynes prefer
a SaucyMarbet 1,3 acyloxy migration, followed by [4+1] cycloaddition with
CO by the catalysis of various metafsRecently, rhodium metal has been
successfully used in the literature. As it isrsée Figure 1, Rh(l)}-catalyzed
cycloadditions of ACEs lead to functionalized cyclohexadienones and
cyclopentenones with terminal and internal alkynes, respecftialyhis study,

the experimentally observed product distribution could be explained and the
acyloxy migration was found as the rate determining step from the DFT
calculations.

Figure 1. Rh-Catalyzed Competitive 1;Zersus 1,3Acyloxy Migration
Followed by [5+1] and [4+1] Cycloadditions of ighynes with CO

References

48


mailto:okusdilek@itu.edu.tr

1. (@) Li, X.; Huang, S.; Schienebeck, C. M.; Shu, D.; Tang, @¥g. Lett.2012,14 (6), 1584
1587; (b) Shu, D.; Li, X.; Zhang, M.; Robichaux, P. J.; Guzei, I. A.; Tang,JWQrg. Chem.
2012,77 (15), 64636472; (c) Marion, N.; Nolan, S. PAngew. Chem. Int. Edi2007,46 (16),
27502752.

2. (a) Brancour, C.; Fukuyama, T.; Ohta, Y.; Ryu, |.; Dhimanel. AFensterbank, L.; Malacria,
M., Chem. Comm2010, 46 (30), 54705472; (b) Fukuyama, T.; Ohta, Y.; Brancour, C.;
Miyagawa, K.; Ryu, I.; Dhimae, A. L.; Fensterbank, L.; Malacria, MChem:Eur. J.2012,18
(23), 72437247

P23-Theoretical investigation of the degradation mechanism
and byproduct assessment of diclofenac

S. AgopdArxylate n &r 2. Gataks\e Aviyente
'Chemistry Department, Bojazi-.i Uni ver !
?|nstitute of Environmental Scienc&p | a z i - i University, 3
Istanbul, Turkey

E-mail: sesilagopcan@gmail.com

Diclofenac (DCF is an antinflammatory nopesteroidal medication used widely

for the remediation of rheumatic and arthritic pains. Because of its persistent
occurrence in fresh water environments owing to poor degradation in sewage
treatment and its potential toxicitpwards several aquatic organisms (e.g. fish
and mussels), diclofenac is an emerging contaminant. The present work aims to
propose the initial reactions of dicl o
of subsequent reactions that yield the most commomadaton byproducts
reported in the literature. Density functional theory (B3LY¥-B18-G(d)) is used

to rationalize the reaction mechanisms for the formation of the byproducts
detected experimentally. The study also encompasses estimation of acute
toxicities of the intermediates to assess the potential risk of the parent compound
and its oxidation byproducts in the aquatic environment.
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A novel strategy to prepare network structured pes/olay nano composites,
namely poly(cyclohexylmethacrylatco-2-hydroxyetlylmethacrylate)/
montmorillonite(PCHMAco-PHEMA/MMT) nanocomposites by combination
atom transfer radical polymerization (ATRP) and photoinduced -dirdsag
processes is described. In the first step, ATRP initiator modified clay (MBW)T

was prepared by treating the orgamodified clay, Cloisite 30B (MMTOH)

with 2-bromoisobutyryl. Subsequent copolymerization of
cyclohexylmethacrylate and -t&/droxyethyl methacrylate via ATRP using
MMT i Br as initiator resulted in the formation of PCHM&PHEMA/MMT
nanocomposites. Then, methacrylate groups were introduced to the
nanocomposite structure by reactings@cyanatoethyl methacrylate isocyanate
with the hydroxyl groups on of PCHMAo-PHEMA chains. Finally, upon
irradiation of the functional nanomposite in the presence of the long
wavelength absorbing photoinitiator, bis(24rBnethylbenzoyl)
phenylphosphine oxide vyielded network structured nanocomposites. The
structures, thermal and morphological properties of the nanocomposites were
investigaed by spectral, thermal and microscopic analyses.

S 3 L wb/%ﬁ \
%M% %g‘f %

e o PHEMAMT PCHMA-co-PHEMAIMMT-Acrylate
ianocomposites

PCHMA-co-PHEMA ® :OoH

Scheme 1Strategy for photoinduced crebskable polymer/clay nano
composite.
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Designing small molecules with desirable binding affinity and biological activity

is one of the major goals in computational biolddyAn important goal of
computational medicinal chemistry is to develop methods that accurately can
estimate the fr egn @hickalaywy topefict the bindingn g , ®
strength of any drug candidate without synthesizin@€dmputational methods

that combine molecular mechanics energy and implicit solvation models, such as
Molecular Mechanics/PoisséBoltzmann Surface Area (MM/PBSA) and
Molecular Mechanics/Generalized Born Surface Area (MM/GBSA), have been
widely used in free energyalculations:®* Compared with rigorous methods such

as Free Energy Perturbation and Thermodynamic Integraftitid/PBSA and
MM/GBSA are computationally more efficient.

In this study, the inhibition of phosphodiesterase (PDE) enzymes, which are
responsible for thereakdown of adenosine 3‘fonophosphate (CAMP) will be
investigated. The potentially clinical benefits of PDEIV inhibition require to
design novel inhibitors for PDEIV enzyme with less side effects than known
potent PDEIV inhibitors.For PDEIV-ligand ®mplex, the PDEIV selective
inhibitor rolipram, whose Xay structure is carystallized with PDEIV (pdb
code: 1RO6) will be used. The experimental binding free energies of rolipram
( & = -49.66 kJ/mol) and a few other ligands that are known from the
experimental G, results of Dal Piaz et &lwill be tested for PDBIV (1RO6) and

its complex. Then, the same procedure will be repeated for the complexes with
ligands proposed in our earlier wBrind the knowledge of calculating binding
Gibbs Free energiasill be extended to further studies.
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A catalyst is a substance that increases the rate of a chemical reaction by
reducing the activation energy, but which ist lahchanged by the reaction.
Thus, atalysis plays a critical role in accomplishment of industrially significat
chemical transformations, by requiring less energy investment in underlying
processes [l].For inorganic chemists, homogeneous catalysis is nofte
synonymous with organometallic catalysts. CH activation may be defined as a
reaction that cleaves a carbbydrogen bond. It can be considered to be the
binding of a substrate to a metal center. Catalysts that are able to actiee CH
lower temperatwes are therefore most important for the direct synthesis of
CH3OH. In 1970s, Shilov showed that methane could be converted to methanol
with Pt(Il) and Pt(1V) complexes. The addition of Pt(IV) to the aqueous reaction
of PtCl42 with methane lead to the praction of selectively oxidized species
methanol and methyl chloride [2]. Periana et al. made Sfikevchemistry
which is much more efficient in a series of methane conversion catalysts [3].
Organometallic approaches to methane conversion became a snbiely after

the work at Periana et alhe activation of methane with gas phase OED
dehydrogenation and dehydration mechanisms has been investigated in this
study. Potential energy surfaces for the dehydrogenation reaction and
dehydration reactionsere investigated. In addition a prelimenary computational
study of stability and thermodynamics of the OsO+ type catalyst for activation
methane to methanol was conducted. The results showed that the first activation
of hydrogen bond is not thermodynamdly favored. Thus, this observed
behavior can be our guide to seek various reaction mechanism which are
feasible.
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P27-A DFT study onelectronic and optical properties of BTI-
based oligomers
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Recently, a series of highobility polymeric semiconductors as new materials,
suitable for organic field effective transistor (OFET) desice were
synthesized?? Hovewer the questions related to their processability and
environmental stability, as well as their applicability for OFET devices remained
unclear. In this study, the properties of synthesized bithiopimeide (BTI)
(Figure 1) baed organic molecules were studied by using the Density Functional
Theory (DFT) and Timdéependent DFT (TEDFT) methods at B3LYP/6
311+g(d,p) level of the theory. Firstly, the molecules (comonomers) synthesized
by combining the BTI unit with different aratic benzene or thiophene rings
were modeled. Then, the electronic and optical properties of comonomers, their
dimers and the effect of the, Rroups ( Figure 1) and the chain length of the
backbone on the aforamentioned properties were investigated.

Figure 1.Bitiyofenimid (BTI) monomer unit (R H, NO,, NH,, OH, F,Cl, Br, |)

The effects of R substitution and lengthening of the chains due to the
dimerization on the UWIS spectra of thstudied molecules were analyzed and

the spectral shifts were discussed.This study will form a basis for the
forthcomingmolecular dynamics (MD) simulations which will be carried out to
elucidate the thin filnproperties of these materials.

This work was supportedy TUBI TAK (project -~ 115250
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P28-Dioxygen activation by [Ni(H)(OH)] ¥, an MCSCF gudy
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Multi reference quantum chemical calculations utilizing MCQDPT2 and
CASSCF methods, are used to examine the activation mechanism of dioxygen
with [Ni(H)(OH)]* complex. The activation of dioxygen molecule by
[Ni(H)(OH)]* complex is reported in previous experimental work[1] and
following theoretical studies[2] expressed that the quartet state of the complex is
reactive while the doublet state is in€Fhe quartet state owed its reactivity to
norrinnocence of the hydroxyl ligand. Here, the process up to hydroperoxide
byproduct which has a key role on formation of the products is described. Initial
encounter complex having sextet, quartet and doubletsspnmetry is analyzed

at complexation step of the reactants. Electron transfer from the Nickel center to
the redox active OH ligand was investigated. Effective spin surface of the
reaction is specified as quartet, doublet state is not reactive. Crogsing p
calculations are done between potential energy surfaces of different spin surfaces
which are energetically close. A crossing point is identified between initial
encounter complexes on sextet and quartet spin surfacesorgjircoupling
calculationsare carried out in order to get an idea about surface hopping.
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Human serum transferrin (hTf) binds ferric ions with high affinity and delivers
them into cells via receptenediated endocytosis upon a decrease in pH in the
endosomé.Protonation events and conformational changes are known to play an
important role in irorrelease mechanism though the release mechanism is not
yet fully understood. hTf consists of two similar lobes whichlease iron at
different ratesln this study, wenvestigate the iron binding sites of ldnd G

lobes using quantum mechanical tools. The protonation of axial tyrosine is
proposed as the potential route for the release of iron in both lobes and proton
transfer pathways are suggested for the protonatichis tyrosine (Figure 1).

The energy difference between the complexes displaying the protonation of the
axial tyrosine (Tyr188 and 517 respectively inand Globe of Tf) around F&
suggests that the release of iron in théobke is thermodynamicallgdriven, in
contrast to the dobe, supporting the experimentally observed higher release rate
of iron in the Nlobe in the absence of the Tf receptor.

H

Figure 1.Proposed iron release mechanisms in the iron binding site afidN\Globes of human
serum transferrin.

References

1. AN. Steere, S.L. Byrne, N.D. Chasteen, A.B. MasBinchimica et Biophysica Act®2012
1820 326 333.

2. H. Abdizadeh, A.R. Atilgan, C. Atilgan, B. DedeoglhMetallomics 2017 Advance Atrticle,
DOI: 10.1039/C7MT00216E

56


mailto:bdedeoglu@sabanciuniv.edu
https://doi.org/10.1039/C7MT00216E

P30-Structure -reactivity relation ships in sulfur-centred radical
chemistry: a computational study
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In recent decades, there has been growing interest in -selfired radical
containing reaction mechanisms, such as thi@ polymerization reactions. This
particular technique yields uniform polymer network structures with high and
narrow Tg values andow polymerization shrinkage stress, among other
advantage's Thiol-ene reactions occur with sulfeentred radical addition to the
C=C double bond of an alkene (Propagation reaction), followed by hydrogen
abstraction from a thiol (Chain transfer reactiomich produces the other
sulfur-centred radical (Figure 1.). It is especially important that radical step
growth mechanism depends on both reactions and overall reaction order is
related with the ratio of these reactions rate constdntikc{). Although thiol-

ene reaction has been utilized in multiple of areas in materials and bioorganic
chemistry, the extraordinary reactivity and stability of the stdfmtred radicals

have yet to be fully accounted for. This study focuses on the struetrgvity
relationships of thiyl radical addition reactfohin order to clarify one of the
fundamental steps of thigne reaction mechanism. In addition to this, the
reactivity and stability of thiyl radicals in radical addition toward alkenes,
thioketones, and tbesters are elaborated with hilglvel ab initio calculations.

The extraordinary rapid addition reactions of thiyl radicals have been explained
by the aid of G3(MP2RAD//MP2/6-31G(d) composite method calculations on

a series of model reactions. High theNO energy of the radical allows better
resonance interactions with ~* of the
the product configuration and hence an earlier and more stable transition state.
For the same reason, we also find that thiyl radidend to be stabilized to a
greater extent by heavier lopea i r  d o-acoeptor substituents, compared
with their carborcentred radical counterparts.
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Figure 1. Radical thiolene reaction mechanism.
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The structural differences of two recently solveeR&®y structures of NMDA

type glutamate receptors, (Karakas and Furukawa: Science 344, 992 (2014) and
Lee et al.: Natur®11,191 (2014)) are analysed. Homology model of the human
heterotetrameric NMDA receptor is modelled based on the template structures.
Loops missing in between extracellular, amino terminal and transmembrane
domains are built by almitio folding by usingRosetta loop modeling program.
Elastic network analysis has been carried out and a set of structural ruler type
parameters are developed to monitor the conformational change of individual
normal modes in a systematic way.
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Benzophenone has been the object of many spectral, structural and theoretical

investigations because of its interesting chemical and physical properties.

Further, the crystals of benzophersrare found to be useful materials for the

fabrication of norlinear optical devices [1]. Moreover, Schiff base metal

complexes containing different metal ions such as Ni, Co, Cu, Mn and Fe have

been studied in great details for their various crystallgiyafeatures, structuire

redox relationships and enzymatic reactions, mesogenic characteristics and

catalytic properties. A considerable number of Sebiffe complexes have

potential biological interest and are used as more or less successful models of

biological compounds. Additionally, some of the salicylidene derivates show

photochromism in the solid state most likely due to intramolecular proton

transfer associated welettron cenfigurhtierr or a ch

isomerization in the neplanar moleul [2].

In the first step of our study, ONNO donor diimine ligand,-&ydroxy

salisiliden3,4-diaminobenzophenone, was obtained by the reaction of 3,4

diaminobenzophenone with 2gdhydroxybenzaldehyde in the ethanol. In the

second step, metal compés<of ligand was synthesized by using Ni(ll) metal

salts. Single crystals were obtained by slow evaporation of a etb&idl

mixture solution of the product. fedrod-like specimen ofC,7HgN,NiOs was

used for the Xray crystallographic analysis. The-rdy intensity data were

measured on a Bruker D8 VENTURE system equipped with a multilayer

monochromator and a Mo KU Sealed tube (
; QK;&Y.
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Figure 1: ORTEP diagram of the complex.
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P33-Exo-Selective inverseelectron-demand hetero Diels Alder
reactions of norbornene with 5benzylidine-2-arylimino -3-aryl -
thiazolidine-4-thiones
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E-mail: dogan@boun.edu.tr

2-Arylimino-3-aryl-thiazolidine4-thiones  were  synthesized from the
corresponding thiazolidinéones usi ng Lawessamérted r eage
into 5-benzylidine2-arylimino-3-aryl-thiazolidine4-thiones by reaction with
benzaldehyde, which were then used as heterodienes in the inverse €lectron
demand hetero Dielalder cycloadditions with norbornene as a dienophiléie

reactions wit norbornene were found to proceed with 100% sdectivity.The

exo selectivity in the reaction was investigated with computational %ools.
Computational results are consistent with the experimental results.
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Thiosemicarbazone metal complexes have raised considerable interest due to
their wide range of biological activities (1). The molybdenum complefes
thiosemicarbazones are potential enzyme catalysts in which the catalytic capacity
is thought to be related to the structural features of the chelatétb€s’* core

2).

(Hérein, we present the single crystatra¢ diffraction studies of methanol
solvated dioxomolybdenum(VI) complex of  “MentytS-methyl
thiosemicarbazone having ONN donor set. Complex crystallizes in monoclinic
crystal system with P 21/c space group symmétryghe complex moleculghe
thiosemicarbazone ligand is coordinated dioxomolybdenum(VI) center via
phenolic oxygen, azomethine nitrogen and thioamide nitrogen atoms (Figure 1).
Considering the bond distance and angle values, the coordination sphere of the
complex can be described asstorted octahedral geometrin the cystal
structure, two dioxomolybdenum complexes connect to the each wviher

N2 L L L OB hy#dgén bond, so forminggether a centrosymmetric dimer.

Figure 1. ORTEP diagram (a) and intermolecuilateractions (bpf the
complex.
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P35-Virtual screening of approved drugs for pyruvate kinase
inhibition of antibiotic -resistant bacteria
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University, Istanbul, Turkey
’Department of Bioinformatics and Genetics, Kadir Has University, Istanbul,
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E-mail: cerqunl7@ku.edu.tr

Pyruvate kinase is a hub protein which catalyzes the last step of glgcdtyis

an attractive drug target because of distinct allosteric mechanisms in humans and
bacteria. In this work, dockingased virtual screening is performed for three
different conformers (PDB ID: 3tOt, 3t05, 3t07) of pyruvate kinase of
methicillin-resistantStaphylococcus aure®RSA) using approved drugs. The
screening focuses on a binding pocket at the interface of the tetrameric enzyme,
to which several small molecule inhibitors have been previously shown to bind
selectively in MRSA over humarl¥. For the screening, flexible docking was
carried out for over 1900 approved druging Autodock v4?. After analyzing

the docking scores, top inhibitors that are common in all three conformers are
determined. Top drugs include an Nebivolol which isaati-hypertensive drug

and Carminomycin which is an antibacterial and antitumor drug.
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P36-Synthesis of stable tetrahedraintermediates
(hemiaminals) andkinetics of their conversion to thiazol2-
imines
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Tetrahedral intermediates (hemiaminals) during thi&ziohine formation
reactions have been isolated as stable compounds from the liéddction of

the corresponding -arylimino-3-aryl-thiazolidine4-ones* In solution, the
hemiaminals have been found to slowly convert to the corresponding tBtazol
imines over time. The first order rate constants for the conversion processes have
been determined by time dependéht NMR spectroscopic analyses. The
stabilities of the hemiaminals were due to the amidine conjugation of the
hemiaminal nitrogen and an intramolecularbbhding interaction for the-
methoxyphenyl derivative as verified by computational studies. The reaction
mechanism was investigated by DFT/MBRK/6-31+G(d,p) method. The
computational and experimental data are in agreement with an acid catalysed
water elimination mechanism for the conversion of hemiaminal to thiazol
imine. Axial chirality of the hemiaminal -8-methoxyphenylimine3- o-
methoxyphenythiazolidine4-ol was modeled in DMF and in chloroform with
DFT/M06-2X/6-31+G(d,p) method. Interestingly, a solvent induced
conformational switching between P and M atropisomers has been observed by
means of 2D NOESY and verified by compidat
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P37-Theoretical investigation of thiolene click reactions: a
DFT perspective
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In this study, for the first time a detailed study about the contribution of the
phenyl thiol derivatives on the thiehe reaction mechanism has been carried out
by using quantum chemical tools. DFT calculations have been aigeeestigate
substitution effect on eleven thiehe reactions. It is well known that the
reaction mechanism is strongly controlled by thédk: ratio, where k is the
propagation rate constant of the thyl addition to the alkene gnis khe rate
consant of chain transfer to a thiol. All geometry optimizations and rate
coefficients have been carried out with the MDG6-31++G(d,p) methodology.

The electrophilic nature of the phenylthio radicals and tiedgap of the alkenes

are mainly responsible fosriation of the activation barriers of the propagation
reaction, this demonstrates the importance of the ene functionality on the
propagation reaction. The transition structures of the chain transfer reactions are
stabilized by intramolecular interact®nwvhich lower the activation barriers.
This study has revealed the fact that théd¢ ratio for the thiolene reactions
does not only depend on the alkene functionality but on the thiol functionality as
well, tailormade polymers can be obtained by ritig the substituents and the
computational procedure described herein will guide the synthesis.
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P38-Catalytic activity of Au(210) surface for sodium and
lithium borohydride hydrolysis reaction: a DFT study
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The usage of hydrogen on mobile applications hla@en very popular since
decades due to the possible energy crisis in near future because of depleting
fossil fuel resources. Hydrogen is the first candidate over the cédsed fossil

fuels. In order to replace fossil fuels, effective usage of hydrahpenld be
established for daily utilization. Until now, higiressurized tanks, cryogenic
liquefaction have been investigated; However they did not meet the
expectations[1]. However, these systems exhibit some drawbacks such as
pressure control, bulky siwture and leakage. Also, molecular hydrogen can be
stored in carbon nanotubes[2], Me@iganic Frameworks[3], Graphene[4] via
Van der Waals interactions. Instead of these systems, spontaneous generation
and instantaneous usage of hydrogen can be congid8adium (SB) and
Lithium Borohydride (LB) has been taken much interest because it serves safe
and spontaneous hydrogen evolution with the water at room temper&uzedS

LB have 10.8 %wt and 18.%wt gravimetric hydrogen capacity, respectively,
envirormental friendly hydrolysisproduct (NaBO,, LiBO,), low reaction
temperaturg5,6].
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Figure 1. (a) The reactant Configuration : A" ( ¢ (/, (b) Reaction
Intermediate:. A" ¢(+¢ (/, (c) Transition State: A" (( ¢/ ( ¢ (,

(d) Product:. A" / 1 (. The purple, white, pink and red spheres stand for
Sodium, Hydrogen, Boron and Oxygen atoms, respectively.

SB and LB have chemically bonded hydrogen to thé}  group can be also
abstracted by catalysts with &yh efficiency than uncatalyzed medium. It is very
important point that there is no consensus about certain reaction mechanism
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along with the effect of the pH concentration for both catalytic andcatadytic

medium. In this work, catalytic activity of AR10) singlecrystal surface for SB

and LB hydrolysis reaction are determined. Reaction mechanism is updated from

the article of Janik et al. [7] and modified to have free” @3¥ydroxyl) ions to

show the effect of the pH concentration to the activatiorridrarCatalytic

activity of these surfaces are determined via relative energy differences given by,
O 0O 0o

Calculations are carried out via CASTEP simulation package which is based on

Density Functioal Theory. The exchangmorrelation term is calculated by

PW91 within generalized gradient approximation (GGA) [8]. Catalytic activity

of Au(210) singlecrystal surface for SB and LB hydrolysis reaction are obtained

and compared with the naratalytic medim.
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P39-Mutations affeding communication of residues disclose
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Network approach is utilized to investigate the structural changes occurring
through point mutations. These changes may be correlated with the evolutionary
roles of amino acids. We perform computational alanine scanning on-a non
homologous set of 40 proteins using the recipe outlined previously [1]. To
construct a residue network, we assign a node to glaoth of each residue and
assign an edge between the reoddich are within the first coordination shell of
each other. We inspect the changes in the mutant networks by using the shortest
path length k), betweenness centrality (BC), neighbor couiitand clustering
coefficient ) of the nodes with respect to the wilghe as the measures [2], [3].

We then relate the results averaged over all mutants to their conservation scores
[4]. As a case study, bacterial enzyme dihydrofolate reductase (DHFR, pdb id:
1rx2) is selected for itsignificance as a model system for studying antibiotic
resistance [5], [6]. The apo and holo DHFR structures are studied to deliniate the
effect of ligands. We obserdeand BC as the parameters that best describe the
difference between two forms, in atignent with our results from the 40 protein

test set. In particular, residues 15, A6, V99 and Y151 display high BC values that
signify structural importance in DHFR. Our results reveal the evolutionary
importance and the structural significance of pointatiabs in proteins through
mutational perturbations.
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P40-Discovery of cryptochrome destabilizer small molecules
enhancing the apoptosis
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Circadian rhythm controls the behavioral, biochemical and physical activities of
the organisms in which they are found from cyanobacteria to human. Although
this rhythm is endogenous, environmental and social factors entrain the rhythm
to align its phasexactly to 24hours via circadian clock mechanism. Circadian
clock in mammals is located in the suprachiasmatic nuclei (SCN), synchronizes
all clocks located in tissues via hormones and neuronal signals. Clock
mechanism is controlled by two interconnedieahscription/translation feedback
loops (TTFL) at the molecular level. Four integral clock proteins drive the clock.
These are two activators (BMAL1 and CLOCK) and two repressors (PER and
CRY). BMAL1-CLOCK forms the dimer and binds tol®x in the promote
region of genes (~40% of all genes) includidy and Per (positive arm of the
TTFL). PER and CRY proteins accumulate in the cytoplasm and translocate to
nucleus to inhibit BMALXCLOCK driven transactivation (negative arm of the
TTFL)[1] ( Fi gur e la). | mpairment of t he 0
susceptibility to various diseases, for example depression, jetlag, sleep disorders,
neurological and cardiovascular diseases, cancer, diabetes and obesity.
Furthermore, it has been shown thas of CRY in cancer prone mice (993
unexpectedly, caused longer life span than cancer prone mice having the CRY,
by initiating the apoptosis through upregulation of jiZ,33] (Figure 1b).

The SCFFBXL3 and FBXL21 ubiquitin ligase complexes act antagonistically
and mediate the degradation of the CRY (Figure 1a). The recent study revealed
co-crystal structure of the FBXL3 and CRY2, and showed that FBXL3 interacts
with CRY through Flavin binding pockg#]. On the other hand, biochemical
analysis showed that FBXL21 interacts critically through pocket2 of GR8].

Since small molecules are very useftdol to modulate proteiprotein

68


mailto:serefgul@ku.edu.tr

interaction we aimed to identify small molecules by taking advantage of the
docking simulations targeting the FBXL3 or FBXL21 binding pocket of CRY to
decrease the overall CRY stability thereby to enhance the apoptosis.

After screening more than 1.5million small moleculessilico by using the
Autodock Vina and testing 150 molecules experimentally, we identified 29
molecules modulating the hdlfe of CRY. Among those one molecule (M47)
was well characterized. It has beshown that M47 treatment decreased the
CRY level thus increased the transactivation of BMAL1:CLOCK both in U20S
cell lines and in C57BL/6 mice, and enhanced apoptosis after oxaliplatin
treatment in MEF cell lines.

(B % a)
| D
@D @ wmE | Figure L a)
! Mechanism of

il circadian clock and

pLu control of CRY
stability. b)
Mechanism of

N ey,

apoptosis initiation as a result of decrease in CRY.
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In this project, we studiecconformational analysis of h efornfb of N-
acetylneuraminic acid, whiclis a kind of sialicacid, is quite dominant in
mammals and the most stable structures were studied with tryptophan
interactions.

Sialic acid is a sugar contains an amino group, acetylated derivatives of sialic
acid are found in glycoproteins and glycolipids of plasma membrand other
cellular components. In this study,-d¢etylneuraminic acid (NANA) was
selected for ganglioside structures on the cell surface of tumortellbe
structural forms of NANA are U form anc
this study beaase it is dominant in living systems.

Lectins can specifically bind to sugars, found in such as plants, animals, viruses.
In lectin structure, there are certain amino acids in the binding regions of the
protein that interact with the cell surface. Oneh&fse amino acid is tryptophan,
which has an aromatic grotip

The b f eacetylneoramini®l acid was calculated by Spartan'l6 with
conformer distribution molecular mechanics/MMFF options. 985 possible
conformers were found. These conformers were inva®iij by Density
Functional Theory (DFT) in the Gaussian09 program. The DFT calculation was
appl i ed -318 ¢d/p)|Bvel.6&Calculating the relative energies, the 4 most
stable structures were -optimized in the upper basis set;361G++(d.p).
Conformatonal analysis were performed using SYBYL force field as

i mpl emented in Spartandédl6é software in
includes 4 structures of NANA and optimized tryptophan complexes. In
conclusion, NANATryptophan complexes were optimizein an aqueous
environment by using PCM and all these calculations were carried out by DFT in
Gaussian09.
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P42-3-Bromo-5-chloro-2-hydroxyacetophenoneN*-butyl -
thiosemicarbazidato triphenylphosphine palladium(ll) complex
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Thiosemicarbazones represent an important class of Schiff base ligands having
sulphur and nitrogen as donor atoms. Thiosemicarbazones and their transition
metal complexes have a wide range of pharmacological properties such as
antimicrobial, antitumor andntiviral activity [1, 2].In addition, palladium(ll)
thiosemicarbazones possess interesting antiproliferative effects on human cancer
cell lines[3, 4].

In this study, the reaction of-l&omo5-chloro-2-hydroxyacetophenori®-
butyl-thiosemicarbazone withn equimolar amount of Pd(PfICI, has afforded
[PdL(PPh)] complex. Thiosemicarbazone ligand and palladium(ll) phosphine
complex was characterized by elemental analysis, IRtaf#dMR spectrum and

the complex was also determined by single crystedydiffraction.

[PdL (PPh)] complex
References

1. S. Bjelogrlic, T. Todorovic, A. Bacchi, M. Zec, D. Sladic, T.SrRigjic, D. Radanovic, S.
Radulovic, G. Pelizzi, K. Andelkovid. Inorg. Biochem 201Q 104, 673682

2. k. G¢eveli;¢téearAge#pc & Kmmr ahan, |\EurdlAorg Chem?@le , B. H
2016 538544.

3. P. Kalaivani, R. Prabhakaran , M.V. Kaveri, R. Huang, R.J. Staples, K. Natdraegganica
Chimica Acta2013 405 415426.

4. T.S. Lobana, G. Bawa, A. Castineiras, R.J. Butcheorganic Chemistry Communicatigns
2007, 10(4) 506:509.

71


mailto:sguveli@istanbul.edu.tr

















































































































































