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EDITORIAL, Volume 2, Issue 2, 2015

It is an honor and privilige to publish the abstracts of the 11" Chemical Physics Congress (CPC-
Xl) in the current issue of the The Journal of the Turkish Chemical Society, Section A: Chemistry
(JOTCSA).

11" Chemical Physics Congress was organized by Piri Reis University in Istanbul on October 17-
18, 2014. The Conference covered contributions from experimental and theoretical chemical
physics research areas and will mainly be on the following themes:

Thermodynamics and statistical mechanics
Computational chemistry

Surfaces, interfaces and materials
Spectroscopy

Classical and quantum dynamics

Chemical Kinetics

Biophysical chemistry

There were three keynote talks by distinguished scientists from international chemical physics
community, 23 contributed talks on different themes of the meeting and 76 poster
presentations. All of these presentations were very valuable contributions for advancing and
excelling the scientific research in our community. We would like to thank each and every
participant in this organization for their efforts and contributions. We also would like to
commemorate fellow scientists we lost, especially Prof. Dr. Cemil Ogretir (1947-2011), and
honour their work for the chemical physics meetings in the past.

This meeting would not be possible without the support provided by Piri Reis University, Tubitak
and Terralab. We would like to express our most sincere gratitude for their help. We also would
like to thank to the Scientific Committee for their support to the present meeting and for their
extensive efforts on the continuation of chemical physics meetings in Turkey.

Finally, we would like to thank the editorial team JOTCSA for their efforts in the outreach of the
congress presentations to a wider scientific audience. | believe that development of the science
publishing in a country is closely related to the very essence of the development of science
itself. Therefore, | hope that JOTCSA has a very long life as a high-quality peer reviewed journal
in the Turkish scientific community. Researchers working in all fields of applied and theoretical
chemistry are invited to consider JOTCSA for publication of their manuscripts. This journal can
grow only by the support and efforts of the fellow scientists in Turkey and become an
international reference point.

| am looking forward to reaching your valuable contributions and high-quality articles in the
coming issues of JOTCSA as well as in the 12" Chemical Physics Congress in 2016.

On behalf of the Organization Committee of CPC-XI
Assoc. Prof. Dr. Alimet Sema Ozen
Guest Editor of JOTCSA
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ABSTRACT

Voltage-gated calcium channels are the primary mediators of depolarization-induced calcium
entry into neurons [1]. While calcium channels are of critical importance to brain function, their
inappropriate expression or dysfunction gives rise to a variety of neurological disorders,
including, pain, epilepsy, migraine, and ataxia.

Molecular dynamics methods are the only physically valid methods for studying the structure
function relations in ion channels. Applications of these methods to sodium and calcium
channels are presented, which illustrate the multi-ion nature of the permeation mechanism in
selective biological channels (as shown in Figure 1).

In this study, we present binding energies of single and multi-ion Na* to the Ca** channels.
Furthermore we interpret binding energies for constructing structure-function relationship of this
channel.

Figure 1. CavAb filter system.
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Molecular Dynamics, potential of mean force, umbrella sampling, ion channels.
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OZET

Voltaj-kapili kalsiyum kanallari, néronlara kalsiyum girisinin birincil dUzenleyicileridir [1].
Kalsiyum kanallari beyin fonksiyonlar icin hayati 6neme sahipken onlarin hasari veya
bozukluklart; aci, epilepsi, migren, ataksi gibi bircok nérolojik hastaliga neden olur.

Molekuler dinamik metotlar iyon kanallarinin yapi-fonksiyon iliskilerini calismak icin tek fiziksel
olarak gecerli tekniktir. Secici biyolojik kanallarin gecis mekanizmasinin ¢ok iyonlu dogasini
goOsteren sodyum ve kalsiyum kanallari bu yontemlerin uygulamalari olarak sunulmustur (Sekil
1'de gosterildi).

Bu calismada, Ca™™ kanall icin tek ve cok iyonlu Na® baglama enerjileri sunuldu. Ayrica bu
kanalin yapi-fonksiyon iliskisi olusturmak icin baglanma enerijileri yorumlandi.

Sekil 1. CavAb filter sistemi.

Anahtar Kelimeler

Molekuler Dinamik, ortalama kuvvet potansiyeli, semsiye 6érneklemesi, iyon kanallari.
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ABSTRACT

Nicotinic Acetylcholine Receptors (nAChR) play an important role in drug discovery such as
analgesics. Alpha-conotoxin Sl (Sl) is a 13-aminoacide peptide which exists in the venom
of sea cone shell. It is crucial to investigate the interaction of such peptides for discovering
novel drugs. It is almost impossible to investigate the molecular interactions using
experimental techniques. At this stage, computational studies such as molecular dynamics
(MD) simulations are used to demonstrate such interaction mechanisms. A refined
structure for nAChR (Figure 1) was published by Unwin N. in 2005 [1].

Figure 1: a) Structure of nAChR.

We have carried out docking and MD simulations using HADDOCK and NAMD software
packages respectively. We show that our MD studies are in agreement with the previous
experimental studies [2,3] which present the most possible binding sites and interaction
mechanism of nAChR and SI from Potential of Mean Force calculations using a cost-
efficient approach.
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Nikotinik Asetilkolin Reseptodrler (nAChR) analjezikler gibi ilaglarin kesfinde dnemli bir rol
oynamaktadir. Alfa-konotoksin SI (SI) koni salyangozun zehrinde bulunan 13 aminoasitli bir
peptiddir. Yeni ilaclar kesfetmek icin bu peptidlerin etkilesimlerinin arastiriimasi énemlidir.
Molekuler etkilesimleri deneysel olarak arastirmak neredeyse imkansizdir. Bu durumda,
Molekiler Dinamik (MD) simdlasyonlarn gibi hesaplamali teknikler bu etkilesim
mekanizmalarini ortaya cikarmak icin kullanilir. nAChR icin saflastiriimis bir yapt Unwin N.
tarafindan 2005'te yayinlanmistir. [1]

Figure 1: a) nAChR’nin yapisl.

HADDOCK ve NAMD yazilim paketleri kullanarak sirasiyla kenetlenme ve MD simulasyonlar
gerceklestirdik. MD calismalarimizin en olasi baglanma bdlgelerini ve SI'nin nAChR igin
afinitesini etkileyen 6nemli aminoasitleri sunan dnceki deneysel calismalarla uyumlu
oldugunu gosterdik. Verimli bir yaklasim kullanarak Ortalama Kuvvet Potansiyeli
hesaplarindan nAChR ve Sl etkilesim mekanizmasini ortaya ¢ikardik.

Anahtar Kelimeler
Molekuler Dinamik, ortalama kuvvet potansiyeli, semsiye drneklemesi, ila¢ kesfi.
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ABSTRACT

Photoinduced electron transfer systems have optical applications such as sensory
photoreceptors and light-emitting diodes. The photonic energy which is harvested by an
antenna is transformed into ground state chemistry utilizing photoinduced electron
transfer or photochemical bond reorganization [1]. Amino acids often possess particular
properties, such as weak van der Waals and hydrogen bonds, wide transparency ranges in
the visible regions and zwitterionic nature of the molecules which are very important in
materials science [2]. In order to be able to optimize the efficiency of organic optical
devices, it is an advantage to understand completely the physical behaviour of compounds
in gas phase and in solution.

We have studied geometrical structure, electronic structure and optical excitation of
pyrene(Py)/1-hydroxypyrene (PyOH) with aromatic amino acids in vacuum and in water
using DFT and TD-DFT calculations. The density functional theory (DFT) computations have
been performed at ®B97XD/6-31G(d,p) level using Gaussian 09 program [3].

Pyrene and hydroxypyrene were chosen as molecular antenna and aromatic amino acids
were chosen as electron donors. Our results show that more stable complexes are formed
in vacuum. Tryptophan (Trp) complexes are the most stable among all optimized
complexes. Significant geometrical changes have been observed for the optimized
complexes between gas phase and water. Pyrene/hydroxypyrene-aminoacid interactions
via n-n stacking promote the photoinduced transfer reactions. Calculated HOMO-LUMO
energies confirm that charge-transfer occurs between the molecules. The most significant
charge transfer is observed for Trp complexes between HOMO-1 and LUMO. It is concluded
that the lowering of highest occupied orbital (HOMO) and lowest unoccupied molecular

orbital (LUMO) energy gap appears to be cause of its enhanced charge transfer.
2 3
rgs,
& - o
N T

&
iy’ DGR

HOMO-1 LUMO

Figure 1. Molecular orbitals of PyOH-Trp system in gas phase of lowest excited singlet
states.

Keywords
Electron transfer, DFT, pyrene, aromatic amino acid.
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Isik etkisiyle calisan elektron transfer sistemleri LEDler ve fotoreseptorler gibi uygulama
alanlarina sahiptir. Antenle toplanan fotonik enerji skl elektron transferi veya
fotokimyasal bag organizasyonu ile temel hale aktarilir [1]. Amino asitler zayif van der
Waals ve hidrojen bagi etkilesimleri, gorinir bdlgedeki genis gecirgenlik aralgr ve
zwitteriyonik yapilar gibi malzeme bilimi acgisindan 6nemli O6zelliklere sahiptirler [2].
Organik optik cihazlarin verimliligi icin gaz fazinda ve cozeltide fiziksel 0Ozelliklerinin
anlasiimasi gerekir.

Bu calismada pren(Py)/1-hidroksipren (PyOH)-aromatik amino asit kompleksleri vakumda
ve coOzeltide DFT ve TD-DFT yontemleri ile incelenmistir. Hesaplamalar Gaussian 09
programinda [3] yer alan ®B97XD/6-31G(d,p) seviyesinde yapilmistir.

Pren ve hidroksipren molekiler anten, aromatik amino asitler ise elektron donor olarak
secilmistir. Sonuclarimiz vakumda daha kararli kopmleksler olustugunu gostermektedir. En
kararh yapilar Triptofan (Trp) icin elde edilmistir. Gazda ve suda dnemli yapisal farkhliklar
gOzlenmistir. Pren/ hidroksipren-amino asitler arasindaki n-n etkilesimleri isikla transfer
tepkimelerini  arttirmaktadir.  HOMO-LUMO  enerjileri  yUk  transferi  oldugunu
dogrulamaktadir. En belirgin yuk transferi Trp kompleksinde HOMO-1 ve LUMO arasinda

gorulmastidr. HOMO ve LUMO arasindaki enerji farkinin azalmasinin yuk transferini
e
ol
ol Ty

B8’

kolaylastirdigi sonucuna varimistir.

HOMO-1 LUMO

Sekil 1. PyOH-Trp sistemi icin gaz fazinda en dusuk enerjili singlet hale karsilik gelen
molekuler orbitaller.

Anahtar Kelimeler
Elektron transfer, DFT, pren, aromatik amino asit.
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ABSTRACT

The non-Newtonian viscosity of atactic and syndiotactic polystyrenes from 200 to 300°C
temperature range at various pressures is described well using our recently proposed YDT
(Yahsi-Dinc-Tav) and the Cross models [1]. The Pressure-Volume-Temperature (PVT) data of
atactic and syndiotactic PSs are fitted to the Simha-Somcynsky equation of state (SS) [2],
to calculate the characteristic parameters, such as P*, V*, T" and the hole fraction. The
relationships among PVTh values are elucidated both with the Simha-Somcynsky Hole
Theory and the previously obtained various Tait equations. The application of the linear
dependency of our derived quantities; zero shear and constant shear-rate viscosities with
h and T dependent “thermo-occupancy” function (Y,) leads to extract novel conclusions on
the differences between both types of PSs. In particular, as given in Figure 1, the
viscoholibility (the derivative of the logarithm of viscosities) decreases with the increasing
hole fraction, h, computed from the SS theory.

0.55 1 m 3PS

0.50 —
0.45 —
0.40 —
0.35 —
0.30 —

0.25 1

0.20 T T T T T T T T T T
0.060 0.065 0.070 0.075 0.080 0.085
h

Figure 1: The derivative of logarithm of zero shear and constant shear-rate viscosities
with respect to hole fraction at constant T versus h for both polymers.

Keywords

Atactic and syndiotactic polystyrenes, zero shear viscosity, constant shear-rate viscosity,
hole fraction, viscoholibility, Simha-Somcynsky.
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200-300°C sicaklik araliginda ve degisik basinclardaki ataktik ve sindiyotaktik polistirenin
Newtonyen olmayan viskozitesi Cross ve yeni 6ne surtlen YDT (Yahsi-Dinc-Tav) modelleri
ile iyi bir sekilde tanimlanmistir. Ataktik ve sindiyotaktik polistirenin Basing-Hacim-Sicaklik
(PVT) verileri; P*, V', T" karakteristik parametreleri ve bosluk kesrinin hesaplanmasi icin
Simha-Somcynsky hal esitligine (SS) [2] uyarlanmistir. PVTh degerleri arasindaki iliski hem
Simha-Somcynsky Bosluk Teorisi ve hem de yeni elde edilen Tait esitlikleri ile aciklanmistir.
Sifir kayma ve sabit kayma gerinim hizi viskozitelerinin h ve T bagiml “termo-doluluk”
fonksiyonu (Y3) ile elde ettigimiz lineer bagimlilik uygulamalari, her iki polistiren arasindaki
farkhliklar Gzerine yeni sonuclar ¢cikarmamiza yol acmistir. Ayrica, Sekil 1'de gorildtugu gibi,
viskoholibilite (viskozitelerin logaritmalarinin tlrevi) SS teorisinden hesaplanan h bosluk
kesri arttikca azalmistir.

0.55 | aPS

0.50 —-
0.45 —-
0.40 —-
0.35 —-
0.30 —-

0.25 1

0.20 T T T T T T T T T T
0.060 0.065 0.070 0.075 0.080 0.085
h
Sekil 1: Her iki polimerin sifir kayma ve sabit kayma gerinim hizi viskozitelerinin
logaritmalarinin sabit T'deki tlrevinin h'ya gore degisimi

Anahtar Kelimeler
Ataktik ve sindiyotaktik polistiren, sifir kayma viskozitesi, sabit kayma-gerinim hizi
viskozitesi, bosluk kesri, viskoholibilite, Simha-Somcynsky.
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CALCULATIONS FOR THE F+DCI->CI+DF REACTION BY USING A
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ABSTRACT

Accurate state-to-state quantum wave packet calculations of integral cross sections for the
title reaction are presented. Calculations are carried out on the best available ground 1°A’
global adiabatic potential energy surface of Deskevich et. al. [1]. Converged state-to-state
wave packet reaction cross sections with the DCI (v=0, j=0-1; v=1, j=0) reagent have
been calculated for the collision energy range from threshold up to 0.5 eV. Accurate
product vibrational and rotational distributions of cross sections have been calculated at
selected collision energies. State-to-state and total initial-state resolved rate constants of
the title reaction have been calculated in a temperature range of 100-300 K. The present
accurate calculations at v=0, j=0, J=0 show noticeable differences with previous
calculations for the F+HCI reaction. Assuming the reaction coordinate in the F-Cl distance
and to estimate the zero point energy in the orthogonal coordinate we have calculated the
bound states along the reaction path for frozen F-Cl distance to interpret the results.

Keywords

Cross section, wave packet, rate constant.
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Bireysel kuantum seviyeleri (state-to-state) arasindaki gercek integral tesir kesitlerinin
hesaplanmasi kuantum dalga paketi metodu kullanilarak yapildi. Hesaplamalar Deskevich
ve dig. [1] tarafindan hesaplanan taban durumundaki 1?A' adiabatic potansiyel enerii
yuzeyi Uzerinde gerceklestirildi. Bireysel kuantum seviyeleri ararsindaki integral tesir
kesitleri DCI molekdlinin (v=0, j=0-1; v=1, j=0) kuantum durumlari icin carpisma
enerjisinin esik (threshold) degerinden 0.5 eV degerine kadar hesaplandi. Sabit enerji
degerleri igin Urtn molekulin titresim ve dénme integral tesir kesiti dagilimlari hesapland..
100-300 K sicakliginda reaksiyon hiz sabitleri hesaplandi. v=0, j=0, J=0 kuantum durumlari
icin yapilan hesaplamalar daha 6nceki F+HCI reaksiyonu icin yapilan hesaplamalardan
oldukca farkhdir. F-ClI arasindaki mesafe sabit kabul edilip orthogonal koordinatlar
kullanilarak sifir nokta enerjisi tahmin edildi ve sonugclari yorumlamak icin reaksiyon yolu
boyunca bag durumlari hesaplandi.

Anahtar Kelimeler
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ABSTRACT

The fate of herbicides in soil, and surface and groundwaters is determined by several
factors including retention, transformation, and transport processes. Environmental
pollutants removed from waters of these chemicals is important for all biologic life.

In this study, adsorption of textile dyestuffs or adsorption of pesticides such as bisphenol
A, 4-amino nitrophenol, phenoxyacetic acid were examined on PVBCIm. This polymer was
obtained by modifying polyvinyl benzyl chloride (PVBC) resin with imidazole. This method,
has been extended to chloro methyl group to prepare poly (N-vinyl imidazole) (PVIm) graft
chains on crosslinked polyvinyl benzyl chloride (PVBC) polymer.

In the aqueous solution the adsorption of organic waste was determined by UV-vis
spectrophotometer. For different concentrations of hazardous organic wastes in aqueous
solution, Freundlich, Langmuir, and BET isotherms were applied at 25°C.
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Figure 1: Synthesis of PVBCIm resin.
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Herbisidlerin toprakta, ylzey ve yeralti sularindaki akibeti, tutulma, dénlisum ve ulasim
sUrecleri dahil olmak Uzere cesitli faktorler tarafindan belirlenir. Cevresel kirleticiler olan bu
kimyasallarin sulardan uzaklastiriimasi tim biyolojik hayat icin cok 6nemlidir.

Bu calismada, tekstil boyarmaddeleri ya da bisfenol A, 4-amino nitro fenol , fenoksi asetik
asit gibi pestisidlerin adsorpsiyonu PVBCIm Uzerinde incelendi. Bu polimer polivinil benzil
klorr reginesinin imidazol ile gelistiriimesiyle elde edildi. Bu metot, klorometil gruplarina
capraz bagh poli vinil benzil klorir (PVBC) polimeri tzerine poli (N-vinil imidazol) (PVIm)
asllanmis polimer zincirleri hazirlamak icin uyarlanmistir.

Sulu ¢Ozeltideki organik atik adsorpsiyonu UV-vis spektrofotometresi ile belirlendi. Tehlikeli
organik atiklarin sulu c¢ozeltilerinin farkli konsantrasyonlari icin, Freundlich, Langmuir ve
BET izotermleri 25 °C de uygulandi.
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Sekil 1: PVBCIm recinesinin sentezi.
Anahtar Kelimeler
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ABSTRACT

Fiber loop ring down (FLRD) spectroscopy is a technique that combines high sensitivity of
cavity ring down spectroscopy and elasticity of fiber optic cables. FLRD is a time domain
technique that measures optical losses of a light pulse in a fiber loop. In FLRD
spectroscopy, detection of a sample is performed by measurement of leaking light at each
round trip within an optical cavity. Intensity of leaking light has an exponential decay
where it is reduced by absorption of sample and scattering of light. FLRD technique is
utilized for characterization of different chemicals and sensing various physical properties
such as pressure, temperature, refractive index etc. via remote control. Utilization of FLRD
spectroscopy with the aim of trace gas detection has increased in recent years. Different
FLRD systems are being improved with this aim in order to increase its sensitivity. Ultimate
aim is to be able to perform trace detection at visible region where the chemical sensitivity
is higher. Here we present an initial set-up that was designed at 1535 nm and its
application on gas and liquid sample detection for trace chemical analysis.
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Figure 1: Schematic drawing of our FLRD setup and the plot measured ringdown times as
a function of concretion and pressure of N,/C,H, mixtures.
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Kavite ring-down (KRD) spektroskopi metodu, yiksek finese sahip optik bir kavitedeki isin
atiminin (light pulse) sénimlenme suresinin dlcimine dayanan ultra ylksek hassasiyete
sahip bir sogurma spektroskopisi teknigidir. Son yillarda gittikce artan sekilde kullanim
alani bulan bu teknik eser madde tayini icin ¢ok elverisli bir yéntemdir. Bu teknigin bir
tarevi olan fiber halka ring-down (FHRD) spektroskopi yonteminde ise optik kavite olarak
bir fiber optik kablo kullaniimaktadir. Bu sayede eser madde tayinine ilave olarak basing,
sicaklik, kirlma indisi gibi 6zelliklerin tayini de mumkin olabilmektedir. Son yillarda bu
teknigin eser madde tayini icin kullanimi amaciyla ¢ok sayida calisma yapilmistir ve dl¢liim
hassasiyetini artirmak icin calismalar devam etmektedir. Burada, bu amaclara yonelik
olarak, standart optik fiberler kullanarak kurdugumuz 1535 nm’'de calisan FHRD duzenegi
ile gaz ve sivi drneklerle genclestirdigimiz calismalar detaylandinlacaktir.
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Sekil 1: FHRD dlizeneginin sematik cizimi ve farkh derisimlerideki N,/C;H; karisimlarini
basinca bagli ringdown stirelerini gosteren grafik.
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ABSTRACT

Cornea, the primary refractive element of the eye is a clear, transparent and elastic tissue
that acts as a physical barrier between the external environment and the internal ocular
elements. Cornea consists of five layers. Its Stroma layer is rich with proteins especially
with collagen. Collagen is among the most abundant fibrous proteins and fulfils a variety of
mechanical functions. When cross-links between the collagen fibers are weak, cornea will
tend to thin and be deformed. This kind of eye disease is called Keratoconus.

A unique treatment for Keratoconus is called corneal cross-linking (CLX). During the CLX
procedure the cornea is exposed to UV-A light and ribofilavin-dextran solution is instilled
onto the cornea [1]. This treatment works by increasing collagen cross-links in the Stroma
layer. CXL method has some problems which are explained in reference [2].

In this study, temperature and pH level change were examined for different solutions. Nine
different solutions with varying concentrations were prepared by using riboflavin, dextran
and dextrin substances. Behavior of these solutions at different temperatures and
effectiveness of these concentrations according to eye's pH level were investigated. Their
absorption and fluorescence spectrum were also investigated in the critical concentration
%0.1 (w/v) of riboflavin [3]. Their diffusion coefficients were found from the ratio of
luminescence intensities measurement by using Fick’s Diffusion Law.

Keywords

Keratoconus, crosslinking, temperature, pH level,diffusion coefficients.
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GO6zUun birincil 151k kirici elementi olan kornea; gozici elementler ve dis cevre arasinda
fiziksel bir bariyer gibi davranan berrak, saydam ve esnek bir dokudur. Kornea bes
katmandan olusur. Stroma tabakasi 6zellikle kolajen ihtiva eden protein icerigi bakimindan
zengindir. Kolajen proteinler arasinda fibrillerce en zenginidir ve bir dolu mekaniksel islevi
yerine getirir. Kolajen fibriller arasinda ki capraz baglar zayif olunca, kornea incelmeye ve
sekilce bozulmaya baslar. Bu tip bir g6z hastaligi Keratoconus olarak adlandirihr.
Keratoconus icin tek tedavi yontemi Korneada Capraz Baglama (CXL) olarak adlandirilir.
CXL sureci boyunca Uzerine riboflavin-dextran solisyonu damlatiimis kornea UV-A isinina
maruz birakilir [1]. Bu tedavi yontemi, Stroma tabakasindaki kolajen capraz baglarin
arttinlmasi islemidir. CXL metodunun, referansta aciklandigi Uzere bazi problemleri
bulunmaktadir [2].

Bu calismada , sicaklik ve pH seviyesi farkli sollisyonlar icin belirlenmistir. Dokuz farkli
solisyon riboflavin, dextran, dextrin maddeleri kullanilarak c¢esitli konsantrasyonlarda
hazirlanmistir. Bu soltsyonlarin degisik sicakliklardaki davranislar ve gézin pH seviyesine
bagh olarak bu konsantrasyonlarin etkinligi arastinimistir. Kritik konsantrasyon 0,1% (w/v)
icin absorbsiyon ve floresans spektrumlari belirlenmistir [3]. Difuzyon katsayilari, Fick'in
Difizyon Kurah kullanilarak 1sima siddetlerinin oranlarindan hesaplanmistir.

Anahtar Kelimeler
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ABSTRACT

The electrophilic carbon atoms of aldehydes can be targets of nucleophilic attack by
amines. The end result of this reaction is a compound in which the C=0 double bond is
replaced by a C=N double bond. This type of compound is known as a Schiff base.

In this study some Schiff bases were synthesized from 2-quinoline aldehyde and some
aniline derivatives and the molecules were characterized with spectroscopic methods. The
pKa values of the molecules calculated with potentiometric methods and DFT calculated
methods. The spectroscopic and the potentiometric results were compared with the
calculated results.

R= 4-OH, 4-NO,, 4-Cl, 4-CH;

Figure 1. The general structure of the calculated molecules.
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Aldehitlere ait karbonlar aminlerin nukleofilik saldirmasina uygundur. Bu reaksiyonun
sonunda Urinde C=0 ciftli bagi yerine C=N bagi olusur. Bu tip birlesiklere Schiff bazi denir.
Bu calismada Schiff bazlar 2-kinolin aldehit ve bazi anilin tlrevlerinden sentezlenmistir.
Sentezlenen molekiller bazi spektroskopik yontemlerle karakterize edilmistir. Molekdllerin
pKa degerleri potansiyometrik metod ve DFT metoduyla hesaplanmistir. Spektroskopik ve
teorik sonuclar karsilastiriimistir.

R= 4-OH, 4-NO,, 4-Cl, 4-CH;

Sekil 1. Hesaplama yapilan molekullerin genel yapisi
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ABSTRACT

In recent years, new materials with advanced properties has attracted great interest in
technological applications. The main reason for this is because of the increasing number
of people who is dependent of technology-based consumption. Some of the important
advanced properties for these new materials are  mechanical, barrier and thermal
stability. To be successful in preparing a new material with advanced properties, the size
of the nanoparticles and its dispersion into the host matrix is extremely important [1-3].
In this study, Carboxymethyl Cellulose (CMC)/silica nano-biocomposite is prepared with a
simple chemical method. As a nanofiller silica is used. Iron oxide nanoparticles are
embedded into CMC. To reach, well distribution in nano scale of both silica and iron
oxide, different amounts of inorganic phase are studied. Distribution of both silica and
iron oxide are determined by Scanning Electron Microscopy (SEM) technique. To establish
the crystal structure of iron oxide nanoparticles X-Ray Diffraction (XRD) technique is used.
Homogenous distribution and The particles appeared dispersed uniformly in CMC. The anti-
bacterial property of the new surface is examined against the gram-negative Escherichia
coli. The antibacterial activity of the surface is largely dependent both on the dimension
and the dispersion of iron oxide nanoparticles.
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Son vyillarda, teknolojik uygulamalarda gelismis 6zellikli yeni malzemelere ilgi oldukca
artmistir. Bunun temel nedeni, teknoloji tabanh tiketime bagh insan sayisinin artmasidir.
Bu yeni malzemeler icin bazi 6nemli gelismis 6zellikler ise mekanik, bariyer ve termal
kararhhktir. Gelismis 6zelliklere sahip yeni bir malzemenin hazirlanmasi basarili olmak igin,
nanopartikillerin buyukligu ve ev sahibi matriks igine dagilim son derece 6nemlidir [1-3].
Bu calismada, karboksimetil seliloz (CMC) / silika nano biokompozit basit bir kimyasal
yontem ile hazirlanir. Silika nano-dolgu gibi bir kullanilir. Demiroksit nanotanecikler CMC
icine gémdalurler. Silika ve demiroksit nano 6lcekte iyi dagilima ulasmak icin, inorganik faz
farkh miktarlarda calisiimistir. Silika ve demir oksidin dagilimi Tarama Elektron Mikroskobu
(SEM) teknigi ile tespit edilir. Demiroksit nanotaneciklerin kristal yapisini anlamak icin X-
Isini (XRD) teknigi kullanilir, Homojen dagilim ve partikiller CMC icinde homojen olarak
dagilmi gordlir. Yeni ylzeyin anti-bakteriyel 6zelligi gram-negatif Escherichia coli karsi
denenir.

Yuzeyin antibakteriyel aktivitesi buyuk olcude boyut ve demiroksit nanotaneciklerin
dagilima baghdir.
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ABSTRACT

Nanocomposite is new class of polymer composite whish has nanometer-sized dispersion
(1-100 nm) and display excellent properties when compared with conventional composites
[1-2]. In this study, we prepared bio-nanocomposite based on organically modified enamel
and chitosan using a solvent solution method. The morphology of Chitosan/Modified
Enamel bio-nanocomposite were examined by Scanning Electron Microscopy (SEM). This
study focused on the predicting the pH dependent swelling behaviour of a hydrogel. The
swelling characteristics of Chitosan/Modified Enamel bio-nanocomposite were investigated
by swelling experiments. We performed to characterize the swelling behaviour of the in
bio-nanocomposite at different pH (3, 4, 7, 10 ve 11) solutions. Chitosan/Modified Enamel
bio-nanocomposite reached maximum swelling ratio (%) at pH 11 and the bio-
nanocomposite hydrogel swelling ratio was 4734 at 60 minute. The results showed that

the swelling ratio of Chitosan/Modified Enamel bio-nanocomposite depended on pH.

Figure 1: C/ME bio-nanocomposite.
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Nanokompozit polimer kompozitlerin yeni bir sinifi olup (1-100 nm) nanometer- boyutlu
dagilima sahip ve geleneksel kompozit ile karsilastirildiginda muikemmel ozelliklerini
oldugunu gérantilenir [1-2]. Bu ¢alismada, biyo-nanokompoziti ¢6zlcu ¢ozelti yontemi
kullanilarak, organik olarak degistirilmis mine ve kitosan kullanarak hazirladik. Kitosan /
Modifiye Mine biyo-nanokompozitin yapisi Taramali Elektron Mikroskobu (SEM) ile incelendi.
Bu calismada, pH’a bagli hidrojelin sisme davranisi Uzerinde duruldu. Kitosan / Modifiye
Mine biyo-nanokompozitin sisme karakteristikleri sisme deneyleri yaparak arastirildi. Biyo-
nano sisme davranisini karakterize etmek icin farkli pH (3, 4, 7, 10 ve 11) c¢Ozeltilerinde
calisildi. Kitosan / Modifiye Mine biyo-nanokompozit pH 11’'de maksimum sisme oranina
(%) ulasti ve biyo-nanokompozit hidrojelin sismesi 60 dakikada sisme orani 4734 kattir.
Sonuclar; Kitosan / Modifiye Mine biyo-nanokompozitin sisme orani pH bagli oldugunu
gosterdi.

Sekil 1: C/ME bio-nanokompozit
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ABSTRACT

Antioxidant compounds in food have proven health-protecting effects. Garlic (Allium
sativum) has been cultivated since ancient times and used as a spice and condiment for
many centuries. Garlic contains polyphenol and sulphur compounds, which are responsible
for its antioxidant activity.

In this study the peroxidation of linoleic acid (LA) in the presence of copper (Il) [Cu(ll)] ions
alone and with garlic extract was investigated in aerated and incubated emulsions at 37°C
and pH 7. Cu(ll)-induced LA peroxidation followed pesudo-first order kinetics with respect
to primary (hydroperoxides) and secondary (aldehydes- and ketones-like) oxidation
products, which were determined by ferric thiocyanate (Fe"-SCN) and thiobarbituric acid-
reactive substances (TBARS) methods, respectively [1]. In accordance with theoretical
expectations [2], garlic extract showed a distinct dose-dependent antioxidant effect on
inhibition of LA peroxidation with respect to hydroperoxide formation, as measured by Fe"-
SCN colorimetry. Surprisingly, TBARS results were contradictory to this finding, possibly
showing the prooxidative effect of garlic extract on secondary product formation during
peroxidation. This unexpected result may stem from the generation of reactive sulfur
species (RSS) from garlic extract under the Cu(ll)-induced oxidizing conditions of the
TBARS assay, enhancing (rather than retarding) sulfhydryl and LA oxidation in model
systems of lipid oxidation which is better expressed in secondary product formation [3].
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Besinlerdeki antioksidan bilesiklerin saghgi koruyucu etkileri ispatlanmistir. Sarimsak
(allium sativum) eski zamanlardan beri yetistiriimekte olup, cesni ve baharat olarak
asirlardir kullanilmaktadir. Sarimsagin antioksidan etkisi, icerdigi polifenol ve kikurt
bilesiklerinden ileri gelir.

Bu calismada; bir linoleik asitin (LA) peroksidasyonu, bakir(ll),[Cu(ll)], iyonlari ile yalniz
iken ve sarimsak ekstrakti ile birlikte, havalandirimis emdlsiyonlarda 37°C ve pH7 de
arastinlmistir.  Cu(ll)-baslaticii LA peroksidasyonu, primer ve sekonder oksidasyon
artnlerine gore, yalanci birinci mertebe reaksiyon kinetigini izlemistir. Primer oksidasyon
aranleri (hidroperoksitler) Fe(lll)-tiyosiyanat ile ve sekonder urunler (aldehid ve keton gibi)
ise, tiyobarbiturik asit reaktif maddeler (TBARS) ile saptanmistir [1]. Teorik beklentiye gore
[2], sarimsak ekstrakti, Fe(lll)-SCN kolorimetresi ile 6lculen hidroperoksit olusumuna gore,
LA nin Uzerinde farkli doz-bagimli antioksidan bir etki gdstermistir. Sasirtici bicimde,
TBARS sonuclar ise celiskili sonuclar vermistir. Bu da muhtemelen peroksidasyon
esnasinda, sarimsak ekstraktinin  sekonder G4run olusumuna prooksidatif etki
gostermesindendir. Bu beklenmedik sonuc¢, TBARS yonteminin Cu(ll)-baslaticili oksitlenme
kosullarinda, sarimsak ekstraktindan sulfhidril gibi, reaktif sulfar tarlerinin (RSS) olusumu

ve bunun artisindan olabilir [3].
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ABSTRACT

Lamotrigine as a voltage- gated sodium channel blocker is used in epilepsy and bipolar
disorder [1]. Unlike the other antiepileptics, it has fewer side- effects which make it unique
among antiepileptic agents. But there is still the solubility problem about it just like not
only antiepileptics but also the other drugs, in pharmaceutical industry. It is estimated that
40% of drug agents have low aqueous solubility [2, 3]. We have investigated in detail to
give clear explanation the solubility of Lamotrigine according to its related-
physicochemical properties. In this context, we have performed solvation calculations for
global minimum structure to obtain the thermodynamics about it, in different solvent
environment. And we also calculated partial atomic charges by MPA, NPA, CHELPG, ESP
methods to show electronic properties. Finally, EPT calculations with P3 and OVGF
approximations have been employed to calculate energy gap values. All calculations have
been performed by using the Gaussian 03W [4] package program. Isodensity version of
Polarized Continuum Model is used to obtain solvation energetics from 6-31g* and 6-
311++g** basis sets both HF and DFT methods.
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Figure 1. Solvation Free Energies as a function of both solvent dielectric constant and
basis set (red line for HF and blue line for DFT)
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OZET

Voltaj kapili sodyum kanali blokeri olarak Lamotrigine, epilepsi ve bipolar bozukluklarda
kullaniilmaktadir[1]. Diger antiepileptiklerin aksine, yan etkisinin az olmasi Lamotrigine’i
ozel kilmaktadir. ila¢ endUstrisinde, diger ilac gruplarinda oldugu gibi antiepileptikler icinde
c6zunlrlik énemli bir problemdir. ilaclarin  %40'nin disik ¢ozinirlige sahip oldugu
tahmin edilmektedir[2, 3]. Bu calismada Lamotrigine molekulinin ¢6zUnirligu detayl
olarak calisiimistir. Bu baglamda, Lamotrigine’nin termodinamik buyukliklerini elde etmek
icin, minimum enerjili yapiy! kullanarak, farkli ¢ézuculerde solvasyon hesaplamalar yaptik.
Ayrica elektronik 6zellikleri incelemek icin MPA, NPA, CHELPG ve ESP yontemleri ile atomik
yukleri hesapladik. Molekuler orbital enerjilerini bulmak icin P3 ve OVGF yaklasimlar ile
EPT hesaplamalar yapildi. Tum hesaplamalar Gaussian 03W programi ile yapildi[4].
Solvasyon enerjilerini hesaplamak icin PCM’in Isodensity versiyonu, 5 farkl basis set ile
hem HF hem de DFT yontemleri ile kullanildi.

AG/kcalmol™

6-31G 6-31G(dp) 6-311G(dp) 6-311+G(dp) 6-311++G(dp)

Basis sets

Sekil 1. Cozlcl dielektrik sabitinin ve basis sete bagh olarak Céziinme serbest enerjisi
(HF icin Kirmizi ve DFT icin mavi renk kullaniimistir).
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ABSTRACT

As a member of the benzodiazepines, Clobazam is used in some neurological disorders in
CNS including epilepsy, schizophrenia and anxiety. Even though clobazam has been
marked as an anticonvulstant since 1984, it was approved for adjunctive therapy in tonic-
chlonic, complex partial and myoclonic seizures in 2005 (in Canada) [1]. Recently,
computational tools have been used to define some important properties such as
pharmacokinetics and ADME properties in early stages of drug design [2]. We have tried to
produce electronic and structural descriptions of this molecule by using computational
methods because the results will be very useful to understand its mechanism of action. All
molecular orbital calculations have employed Gaussian 09W [3]. Geometry optimization
and frequency calculations have been performed with HF and DFT methods and several
basis sets, including 6-31g* and 6-311++g** In addition to estimates based on
Koopmans’s theorem, EPT calculations with the P3 and OVGF approximations have been
performed to obtain energy gap values and vertical ionization energies. We also have
calculated partial atomic charges by the MPA, NPA, CHELPG, and ESP (which are given for
only O and Cl atoms at below) methods to show electronic properties.

-0.585200(CHELPG) -0.548224(CHELPG)
-0.578598(ESP) . : -8.233?3‘ 5(%?2
-0.59227 (NPA) \ 0.

-0.250298(MPA) -0.296871(MPA)

-0.113060(CHELPG)
-0.075181(ESP)
0.00579 (NPA)
0.537263(MPA)

Figure 1. Optimized Structure of Clobazam molecule.
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OZET

Benzodiazepinler sinifindan olan klobazam moleklla epilepsi, sizofreni ve anksiyete gibi
CNS (Merkezi sinir sistemi)’ de ki bazi norolojik bozukluklarin tedavisinde kullaniimaktadir.
Antikonvulstant olarak 1984 yilindan beri bilinmesine ragmen tonik- klonik ve miyoklonik
nobetlerde tamamlayici olarak onaylanmasi 2005 yilini bulmustur (Kanada) [1]. Son
zamanlarda ilac dizayninin erken evrelerinde, farmakokinetik ve ADME o0zellikleri gibi
onemli bazi 6zellikleri belirlemek icin hesaplamal araclar kullanilmaktadir [2]. Klobazam
molekullinin etki mekanizmasini anlamak icin, elektronik ve yapisal dzellikleri hesaplamali
araclarla incelenmistir. Tum hesaplamalar Gaussian 09W ile yapilmistir. Geometri ve
frekans hesaplamalari farkli basis setlerle HF ve DFT ile yapilmistir. iyonlasma enerjileri ve
enerji aralig1 degerleri Hem Koopman Teori hem de EPT ile hesaplanmistir. Ayrica elektronik
Ozellikleri degerlendirmek icin MPA, NPA, CHELPG ve ESP ile atomik yUk hesaplamalari
yapiimistir (Asagida yalnizca O ve Cl atomlari icin ylk sonuclari verilmistir).

-0.548224(CHELPG)
-0.547915(ESP)
-0.60014 (NPA)
-0.296871(MPA)

-0.585200(CHELPG)
-0.578598(ESP) .
-0.59227 (NPA) ;
-0.250298(MPA)

-0.113060(CHELPG)
-0.075181(ESP)
0.00579 (NPA)
0.537263(MPA)

Sekil 1. Klobazam molekulinun optimize yapisi
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The mix potassium antimonytitrate with chloride of copper (I) is dissolved in ethylene-

glycol and to it increases as seleniruyushchy reagent selenidesulphate sodium. The

experimental ware in a teflon ditch is located in the microwave electric oven. Test within

10 hours at 180°C to temperature remains in the furnace. The received deposit is filtered

via the glass filter, washed out by the diluted solution of hydrochloric acid, ultrapure

water, at last, ethyl alcohol, is dried up at 60-70 °C in vacuum. The exit makes 92-94%.

Chemical, thermographic and morphological analyses CuSbSe, are executed, and is

established that crystals of connection are presented in the form of nanocores.
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Figure 1. Thermogravimetric and differential and calorimetric analyses of

nanoconnection of CuSbSe, received at 180°C within 10 hours.
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OZET

Kaliumantimoniltartrat ile bakir (I) klorGr karnisimi etilen glikol c¢ozulerek Uzerine
selenidlasdirici reaktif olarak sodyum selenesulfat ¢ozeltisi ilave edilir. Deney kabi teflon
kilvetds Speedwave four mikrodalga elektrik gizdiricisinda 180°C de 10 saat siireyle
saklanir. Alinan ¢okantl sdzalur, zayif hidroklorik asit solUsyonu, ultra saf su ve alkolle
yikandiktan sonra 60 -70°C de vakumda kurutulur. Cixim 92 - 94% teskil etmistir. Alinan
CuSbSe,-in kimyasal, termoqrafik, morfolojik analizleri yapildi ve kristaller nanocubuqgdan
ibaret oldugu belirlenmistir.
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Sekil 1:180°C-de ve 10 saat sureyle alinmis CuSbSe; nanobirlasmasinin termogravimetrik
ve ayirici kalorimetrik analizi
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ABSTRACT

Ni;-xMny alloys have been extensively investigated so far, mainly because of their unusual
physical properties [1]. Most obvious and common behavior of Nij.xMny alloy is the
sequence of magnetic phase transitions from paramagnetic at higher temperature, to
ferromagnetic-like at intermediate temperatures and spin-glass-like properties with
decreasing temperature. These behaviors are believed to originate from the competing
interactions between ferromagnetic Ni-Ni, Ni-Mn and antiferromagnetic Mn-Mn pairs.
Some similar work has been shown that the magnetic states and the electrical properties
are significantly changed, especially at low temperatures, by the addition of a few atomic
per cent of nonmagnetic Ti impurities to NiMn alloy. Magnetic measurements have been
carried out for both Ni;2Mny7Ti; and Ni;aMnysTis sample by using vibrating sample
magnetometer (VSM).
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Figure 1. M-H curves for different Figure 2. M-T curve of Ni;2Mn,5Tis with
temperatures for Niz;pMnysTis. applied field of 100 Oe.

As can be seen from Fig.1, the value of magnetization sharply increases with the external
magnetic field strength at low field region and, however, it can not reach a saturation state
yet in the presence of a relatively strong magnetic field of even 5 kOe. The high field side
of the curves are almost lineer with the external field. The measured value of saturation
magnetization decreases with increasing temperature as well. The non-saturated
magnetization suggests the existence of strong antiferromagnetic inter-cluster interactions
mixed with ferromagnetic interactions inside the clusters [2,3,4]. By increasing the applied
field, the ferromagnetic part tends to saturate, whereas the antiferromagnetic part
increases linearly.

Fig. 2 displays the M-T curves of the sample at the applied field of 100 Oe, respectively. It
is found that for the ZFC curve start to increase at critical temperature of 90 K showing a
phase transition. Then with decreasing temperature, exhibits a maximum at around 16K
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and start to decrease below this temperature. The decrease in magnetization below this

temperature may indicate that there are strong antiferromagnetic inter-cluster interactions
between the particles [2,4,5].

Keywords

Magnetic phase, exchange bias, inter-cluster interactions, spin glass, ferromagnetic,
superparamagnetic, paramagnetic.
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OZET

Ni;.xMny alasimlan siradisi fiziksel 6zelliklerinden dolayi, bugine kadar yaygin bir sekilde
incelenmistir. Ni;xMny alasimin en bariz ve yaygin davranisi yuksek sicaklikta
paramanyetik, orta sicakliklarda ferromanyetik ve sicakhk disust ile birlikte spin cami
Ozellilerini gostermesidir. Bu davranislar ferromanyetik Ni-Ni, Ni-Mn ve antiferromanyetik
Mn-Mn ciftleri arasindaki rekabet etkilesimlerden kaynaklandigi disindlmektedir. Buna
benzer bir calismada, 6zellikle dusuk sicakliklarda NiMn alasimina manyetik olmayan Ti
safsizlikhk atomlarindan cok az miktarda ilave edilmesiyle manyetik durumlarin ve
elektriksel dzelliklerin énemli dlclide degistigini gézlenmistir. Manyetik dlcimler, titresimli
magnetometere (VSM) kullanarak Niz;Mn,7Ti; ve NizoMn,sTis numuneleri icin yapilmistir.
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Fig. 1. Farkh sicakliklarda Niz2Mn,sTiz alagimiigin Fig. 2. 100 Oe uygulanan manyetik alan icin

M-H grafigi. NizoMnysTiz alasiminin M-T grafigi.

Sekil 1'de goéruldigu gibi, dustuk alan bélgelerinde manyetizasyon degeri uygulanan
manyetik alan glcu ile birlikte keskin bir sekilde artarken, en ylksek manyetik alan
bélgelerinde (5 kOe) dahi doyuma ulasamamaktadir. Egrilerin ylksek alan tarafi
neredeyse uygulanan alan ile dogrusal artmaktadir. Olcllen doygunluk miknatislanma
degeri de artan sicaklik ile azalir. Doyuma ulasmayan miknatislanma, 6rnek icerisinde
antiferromanyetik yapi ile ferromanyetik yapi arasindaki i¢ etkilesimlerin karisik ve gucli
oldugunu goOstermektedir [2,3,4]. Uygulanan manyetik alanin artirlmasiyla birlikte,
ferromanyetik kisim doyuma ulasirken, antiferromanyetik kisim dogrusal olarak artar.

Fig. 2'de 100 Oe’lik bir manyetik alanin uygulandigi M-T grafigi gorilmektedir. Grafikte,
ZFC egrisinin faz gecisini gosteren kritik sicaklik olan 90 K civarinda artmaya basladigi
gorulmektedir. Sonra sicakligin azalmasiyla 16 K'de bir maximum verir ve bu noktadan
sonra azalmaya baslar. Bu sicakligin altinda miknatislanmadaki azalma parcaciklar
arasinda guclli antiferromanyetik etkilesimleri oldugunu gésterir [2,4,5].

51



JOTCSA, volume 2, issue 2, 2015
Anahtar Kelimeler

Manyetik faz, degis-dokus etkilesmesi, kiime etkilesmeleri, spin cami, ferromagnetik,
sUperparamagnetik, paramagnetik

Kaynaklar / References

[1] B. Aktas,M. Ozdemir, R. Yilgina,Y. Oner, T. Satod,T. Andoe, Physica B 305 (2001)
298

[2] Y. Késeoglu, A. Baykal, M. S. Toprak, F. Gézluak, A. C. Basaran, B. Aktas, Journal of
Alloys and Compounds, 462 (2008) 209.
[3] R.N. Bhowmik, R. Ranganathan, J. Magn. Magn. Mater. 248 (2002) 101.

[4] D.Fiorani, S. Vitiocoli, J.L. Dorman, J.L. Tholence, A.P. Murani, Phys. Rev. B 30 (1984)
2776.

[5] H. Xue, Z. Li, X. Wang, X. Fu, Mater. Lett. 61 (2007) 347.

52



JOTCSA, volume 2, issue 2, 2015

00000,

l li HSTRA

TURKISH CHEMICAL SOCIETY
Journal of the Turkish Chemical Society, Section A: Chemistry

Owned by the Turkish Chemical Society
Correspondence e-mail: jotcsa@turchemsoc.org
Founded in February, 2014

SYMMETRY FACTOR FOR ELECTRONIC CONFIGURATION IN
CazCo409 SYSTEM

CazCo0,09 SISTEMININ ELEKTRONIK KONFIGURASYONU
ICiN SIMETRI FAKTORU

Nazli KARAMANY", Ali BAYRI?

Iadiyaman University, Faculty of Science and Art, Physics Department, 02040,
Adiyaman, TURKEY

’Inonu University, Faculty of Science and Art, Physics Department, 44280,
Malatya, TURKEY

*Corresponding author.nkaraman@adiyaman.edu.tr

53



JOTCSA, volume 2, issue 2, 2015
ABSTRACT

This study deals with the electronic configuration of Co ions in misfit CazCo409 system at
high temperature. The magnetic behaviour of this system shows an anomaly around 700
K. It is believed that this anomaly is caused by spin state transitions of Co®*, Co®* and
Co* ions in the system. A detailed study of the symmetry properties of the wave functions
of Co ions in an octahedral environment indicates that Co** ion prefers high spin
configuration earlier than Co®* ions. On the other hand the ligand field splitting of d
orbitals in an octahedral environment shows that high spin configuration of Co®* ions
should be populated earlier than the high spin state of Co** ions.
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OZET

Bu calisma, CasCos09 sisteminde yuksek sicakliklardaki Co iyonlarinin elektronik
konfiglrasyonlariyla ilgilenir. Bu sistemin manyetik davranisi 700 K civarinda bir anomali
gdsterir. Bu anomalinin sistemdeki Co®*, Co®* ve Co** iyonlarinin spin durum gecislerinden
kaynaklandigi  disunllmektedir. Octahedral bir alandaki Co iyonlarinin dalga
fonksiyonlarinin simetri ézellikleri; Co** iyonlarinin, Co®* iyonlarindan daha once yiiksek
spin konfigurasyonunu tercih edecegini gostermektedir. Ancak octahedral alandaki d
orbitallerinin  ligand alan vyarilma enerjileri; Co** iyonlarinin ~ yuksek  spin
konfigiirasyonlarinin, Co** iyonlarinin yiiksek spin konfigiirasyonlarindan daha 6nce

gerceklesecegini géstermektedir.
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ABSTRACT

Amoxicillin, an antibacterial drug, is a part of aminopenicillin family, which is so called
broad-spectrum penicillin. In addition to many therapeutic activities, these drugs have
several side effects like rash and anaphylaxis. The drug interactions occurring outside the
body are categorized as physical or chemical and may occur during formulation, storage
as well as while mixing ingredients.

The presence of pharmaceuticals in the aquatic environment as well as in drinking water
has raised a growing concern in recent years. Among the groups of pharmaceutical
compounds of greatest environmental interest are antibiotics due to their extensive use for
the treatment of bacterial infections in the whole world. The most dangerous effect of
antibiotics is the development of multi-resistant bacterial strains that can no longer be
treated with the presently known drugs.

Calculations were carried out using the Density Functional Theory DFT/B3LYP/6-31G* levels
by using COSMO as the solvation model. For this purpose, possible rections was examined
estimately using Gaussian 09 package software.
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Figure 1: Structure of amoxicillin.
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OZET

Amoksisilin, anti-bakteriyel bir maddedir, bu yUzden, penisilin grubundan aminopenisilin
ailesinin bir parcasidir. Bircok tedavi faaliyetlerinin yani sira, bu ilaglar dékintld ve
anafilaksi gibi bircok yan etkileri vardir. Vicut disinda fiziksel ya da kimyasal olarak
etkilesimi vardir.

Son yillarda icme sularinda bu ilaclara rastlanmasi blaylk endise yaratti. Farmasotik bilesik
gruplari arasinda olan antibiyotikler bakteriyel enfeksiyonlarin tedavisi icin genis bir
kullanim alanina sahiptir.

Hesaplamalar su fazinda Cosmo modeli kullanarak ve gaz fazinda Yogunluk Fonksiyonel
Teorisi DFT / B3LYP / 6-31G * seviyeleri kullanilarak gerceklestirilmistir. Bu amacla,
muhtemel reaksiyon yollari, Gauss 09 paket programi kullanilarak incelenmistir.

Sekil 1: Amoksisilin molekilunun optimize modeli.
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ABSTRACT

In this study carboxymethyl cellulose (CMC) reinforced by silica at concentrations from 2 to
15(w/w) have been prepared to investigate the optimal physicochemical properties.

The morphological structural and thermal properties of the CMC/ZnO-silica nano-
biomaterials were studied to analyze size-dependent interfacial properties and reactivity.
X-ray diffraction (XRD) technique was used to characterize the crystallographic structure
of the nano- biomaterial. XRD results showed that the silica and ZnO were homogenously
dispersed in the CMC matrix. Scanning electron microscopy (SEM) was used to evaluate
the ZnO nano particle settlement on silica surface. The thermal stability of CMC and the
novel nano-biomaterial was investigated by thermal gravimetric analysis (TGA). The
thermal stability of the nano-material was improved systematically with increasing
amounts of silica, up to a loading of 10 wt %. The hardness and the elastic modulus were

gradually enhanced with increasing silica concentration.
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Carboxymethyl cellulose, Silica, ZnO, nanoparticle, Nano biomaterial.
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Bu calismada, silika konsantrasyonu agirlikca 2 ile 15(w/w) arasi olacak sekilde
karboksimetil seltiloz (CMC)'a eklenip optimum fizikokimyasal 6zellikleri incelenmek
uzere hazirlanmisti.  CMC/ZnO-silika nano-biyomateryallerin  morfolojik ve termal
ozellikleri, boyuta bagh reaktivite ve araylzey o6zelliklerini aciklamak icin cahsildi.Nano-
biyomalzemenin Kristal yapisinin incelenmesinde X 1sini difraksiyonu (XRD) teknigi
kullanildi. XRD sonuclar , silika ve ZnO’nun CMC matriks icerisinde homojen bir sekilde
dagildigini gosterdi.  Silika  ylUzeyindeki ZnO  naotaneciklerinin  yerlesiminin
hesaplanmasinda Taramal Elektron Mikroskobu (SEM) kullanildi. CMC ve yeni nano-
biyomalzemenin termal kararliigi Termal Gravimetrik Analiz (TGA) ile incelendi.
Nanomateryalin termal kararlihgi, silika miktarinin agirlikca %10 a varan ylklemesinin
artmasiyla ile sistematik olarak arttinldi. Sertlik ve elastik modulleri artan silika
konsantrasyonu ile arttinlidi.
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ABSTRACT

The Beckmann rearrangement (BKR) is an acid-induced rearrangement to produce amides
and lactams from oximes. However, the traditional reagents used in the experimental
studies suffer from several problems including poor reactivity, hazardous byproduct
formations.

In a recent study on BKR by Yadav et al., the product was obtained with a better yield and

high stereoselectivity with an efficient organocatalysis process.

In the study,
cyclopropenones are used as an organocatalyst that are the precursors of the
cyclopropenium ion. The stability of these three membered ring structures derived from
the delocalization of the two-pi electrons over three 2p orbitals and possessing an ionic
charge that leads to high reactivity towards anions. An organocatalytic mechanism via
formation of a Meisenheimer complex is suggested since neither imidoyl chloride nor 2,3-
diphenylcyclopropenone were observed during the experiment. After a short while
Lambert et al. published a study similar to Yadav et al. based on the organocatalyzed BKR

with cyclopropenium ion and its products. (2)

In the study, experiments were conducted at
room temperature and in the presence of nitromethane or acetonitrile solvents. Lambert et
al. proposed two different mechanisms based on experimental results: organocatalytic and
self-propagating mechanisms as distinct from the previous studies. Another study by
Lambert et al. proposed that the reaction may be self-propagating rather than
organocatalytic. The mechanism of the organocatalytic BKR is not clarified completely.

In this theoretical study, the role of the cyclopropenium ion is investigated and the
different mechanisms are designed based on the experimental findings. The geometrical
structures of all stationary points in the energy profile are optimized at the M062X/6-
31+G(d ,p) level of theory including solvent effects. The alterations in the oxime and
cyclopropenone ring substitutents should have an the impact on the efficiency of the
reaction. Therefore different oximes and cyclopropenes are studied. (Scheme 1) The
ultimate aim of this study is to elucidate the mechanism of the cyclopropenium activated
BKR reactions with a computational approach.
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Scheme 1: Modeled cyclopropenium ion catalyzed Beckmann Rearrangement.

Keywords
Cyclopropenium, Beckmann Rearrangement.
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Beckmann Yeniden Duzenlenmesi, oksimlerden amid ve laktam eldesinde yuUksek sicaklik
ve kuvvetli asidik kosullar altinda gerceklesen bir tepkimedir. Geleneksel yéntemlerle
gerceklesen sentezlerde duslik verimle Urin elde edilirken ayni zamanda cok miktarda
zararli yan Urn olusur.

Son zamanlarda Yadav ve arkadaslan tarafindan siklopropenon organik katalizorQ
kullanilarak Beckmann yeniden dizenlenmesi tepkimesi gerceklestiriimis ve bu ¢alismanin
sonucunda Beckmann yeniden duzenlenmesi tepkimesi uUrunleri cok daha yuksek bir verim

ile elde edilmistir. Y

Siklopropenonlar siklopropenyum iyonunun onculeridir ve
siklopropenyum iyonu, iki pi elektronunun U¢ adet 2p orbitali Gzerinde delokalizasyonu
sonucunda pozitif yuklli ve yuksek termodinamik stabiliteye sahip bir molekuldur. Deney
sirasinda ne imidoyil klorir ne de 2,3-difenilsiklopropenon go6zlemlenmediginden,
Meisenheimer kompleksinin olusumu Uzerinden ilerleyen organokatalitik bir mekanizma
yapisi Onerilmistir. Kisa bir sure sonra Lambert ve arkadaslarn tarafindan da
siklopropenyum iyonu varliginda Beckmann vyeniden dlzenlenmesi tepkimesi

gerceklestirilmistir. 2)

Deneyler oda sicakhginda gerceklestiriimis olup nitrometan ve
asetonitril ¢ozuculeri kullaniimistir. Elde edilen deneysel veriler 1siginda diger
calismalardan farkh olarak organokatalitik ve kendiliginden ilerleyen olmak Uzere iki ¢esit
mekanizma Onerilmistir. Gerceklestirilen diger calismalarin sonucunda ise mekanizmanin
kendiliginden ilerleyen yol Gizerinden gidebileceginin daha olasi oldugu savunulmustur. Bu
nedenle tepkime mekanizmasi tam olarak aydinlatilabilmis degildir.

Bu teorik calisma ile siklopropenyum iyonunun roli arastiriimis ve deneysel sonuclara bagli
olarak fakh mekanizmalar tasarlanmistir. Calisma kapsaminda hesaplamalar asetonitril
ortaminda M062X fonksiyoneli kullanilarak 6- 31+G(d,p) baz seti ile gerceklestirilmistir. Bu
calismanin amaci siklopropenyum aktivasyonlu Beckmann yeniden duzenlenme tepkime
mekanizmalarini hesapsal bir yaklasimla aydinlatabilmektir. Bu amacla siklopropenon
halkasi ve oksim yapisi Uzerinde degisiklige gidilmis ve ortaya ¢ikan tim bu farkliliklarin
olasi mekanizmalar Uzerindeki etkilerinin arastinlabilmesi icin Sema 1'de belirtilen
tepkimeler modellenmistir.
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(2:1 a:b)

Sema 1: Calisma kapsaminda modellenen tepkimeler.
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SUMMARY

Copper and copper based alloys are of considerable importance as they form the
backbone of modern industries. Brass has been widely used for shipboard condensers,
power plant condensers and petrochemical heat exchangers [1]. Thiadiazoles which are
important compounds in many fields were reported earlier as corrosion inhibitors for
metals and their alloys [2-8]. Recently, Joseph Raj at al. [9] was experimentally
investigated the inhibition efficiencies of three amino thiadiazole derivatives for brass in
natural seawater as shown in Figure 1. The relationships between the quantum chemical
parameters and corrosion inhibition of those compounds have not been studied yet.

In this study, corrosion inhibition efficiencies of three amino thiadiazole derivatives namely
2-amino-5-etil-1,3,4-thiadiazole (AETD), 2-amino-5-etiltiyo-1,3,4-thiadiazole (AETTD) and 2-
amino-5-ter-butil-1,3,4-thiadiazole (ATBTD) as corrosion inhibitors on brass known as
copper alloy in both gas and water phase were investigated by using B3LYP/6-31G(d,p) and
B3LYP/6-31++G(d,p) basis sets by DFT method. Quantum chemical parameters such as
the highest occupied molecular orbital energy (EHOMO), the lowest unoccupied molecular
orbital energy (ELUMO), energy gap (AE= ELUMO - EHOMO), sum of the total negative
charge (TNC), electronegativity (x), global hardness (n), softness (6), the fraction of
electrons transferred (AN) and proton affinity (PA) were calculated. Furthermore, the
interaction energies of the investigated amino thiadiazole derivatives with the copper
metal were obtained. The effect of substituent types and its positions on the thiadiazole
ring were investigated for all structures. As a results, the inhibition efficiency of
investigated amino thiadiazole derivatives was observed to increase with increasing the
electron donor characteristic of the substituted groups. A good correlation was found
between the quantum chemical parameters and experimental inhibition efficiencies of the
investigated amino thiadiazole derivatives.
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Bakir ve bakir esasl alasimlar, modern endustrilerin temelini olusturduklarindan dolayi,
ciddi bir 6neme sahiptirler. Piring, gemi guvertesi yogunlastiricilari, enerji santrali
yogunlastiricilari ve petrokimyasal isi degistiricilerinde yaygin bir sekilde kullaniimaktadir
[1]. Tiyadiyazoller, pek cok alanda dnemli bir bilesik sinifi olup 6nceki zamanlarda metaller
ve alasimlari icin korozyon inhibitorleri olarak bildirilmistir [2-8].

Son zamanlarda, Joseph Raj ve arkadaslan [9] dogal deniz suyunda U¢ adet amino
tiyadiyazol tlrevinin pirin¢ icin azaltma etkinliklerini incelemistir. Kuantum kimyasal
Ozellikler ile bu bilesiklerin korozyon azaltma 06zellikleri arasinda heniz bir baglanti
kurulmamustir.

Bu calismada, U¢ adet amino tiyadiyazol tlrevinin (2-amino-5-etil-1,3,4-tiyadiyazol, AETD;
2-amino-5-etiltiyo-1,3,4-tiyadiyazol, AETTD ve 2-amino-5-tert-butil-1,3,4-tiyadiyazol,
ATBTD) bakir alasimi olarak bilinen pirincte korozyon inhibitéru olarak kullaniimasi hem
gaz, hem de su fazinda B3LYP/6-31G(d,p) ve B3LYP/6-31++G(d,p) baz setleri kullanilarak
DFT yontemi ile calisiimistir.

En yuksek dolu molekiler orbital enerjisi (Eqomo), en dustk bos molekiler orbital enerjisi
(ELumo), enerji farki (AE= Ewmo - Enomo), toplam negatif yukin toplami (TNC),
elektronegatiflik (x), global sertlik (n), yumusaklik (6), iletilen elektronlarin kesri (AN) ve
proton afinitesi (PA) gibi kuantum kimyasal parametreler hesaplanmistir. Bunun disinda,
incelenen amino tiyadiyazol tarevlerinin bakir metali ile etkilesim enerjileri elde edilmistir.
BUtun yapilar icin tiyadiyazol halkasi Uzerindeki substitlent tarleri ve konumlarinin etkisi
de batun yapilar icin incelenmistir. Sonuc olarak, incelenen amino tiyadiyazol turevlerinin
azaltma etkinligi, stbstitle gruplarin artan elektron dondr karakteristigi ile artmaktadir.
Arastirilan amino tiyadiyazol turevlerinin kuantum kimyasal parametreleri ve deneysel

azaltma etkinlikleri arasinda iyi bir baglanti kurulmustur.
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ABSTRACT

In this study, certain theoretical properties of six flavonoles-glucosides, and their
tautomers (Table 1) such as stability, reactivity, geometry, nucleophilicity, possible H-
bonds, and energy have been calculated by MOPAC2012 packet program [1] at the
Restricted Hartree-Fock level using both PM6 and PM7 semi-empirical SCF-MO methods to
understand the basic principles to understand their antioxidant behaviors [2].

Table 1. Name and abbreviations of flavonoles (The name of the tautomers are not given

here)
Name IUPAC Name Abbreviation
2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-3-((2S,3R,4R,55)-3,4,5-
Isoquer-citin trihydroxy-6-(hydroxymethyl)-tetrahydro-2H-pyran-2-yloxy)-4H- Molecule 1
chromen-4-one
5-hydroxy-2-(4-hydroxyphenyl)-3,7-bis((3R,4S,5R,6S)-3,4,5-
Kaempferitrin trihydroxy-6-methyl-tetrahydro-2H-pyran-2-yloxy)-4H-chromen- Molecule 2
4-one
5,7-dihydroxy-3-((3R,4S,5R,6S)-3,4,5-trihydroxy-6-methyl-
Myricitrin tetrahydro-2H-pyran-2-yloxy)-2-(3,4,5-trihydroxyphenyl)-4H- Molecule 3
chromen-4-one
2-(3,4-Dihydroxyphenyl)-5,7- dihydroxy-3-[ [(25,3R,4R,5R,6S)-
Quercitrin 3,4,5-trihydroxy-6-methyl-2- tetrahydropyranyl]oxy]-4- Molecule 4
chromenone
2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-3-[a-L-rhamnopyranosyl-
Rutin (1-6)-B-D-glucopyranosyloxy]-4H-chromen-4-one Molecule 5
Isorhamnetin-3- 5-hydroxy-2-(4-hydroxy-3-methoxyphenyl)-3-((2S,3R,4S,5S,6R)-
o[6-0 3,4,5-trihydroxy-6-(hydroxymethyl)-tetrahydro-2H-pyran-2-
rhamnosylgalactos | yloxy)-7-((2S,3R,4R,5R,6S)-3,4,5-trihydroxy-6-methyl-tetrahydro- Molecule 6
ide]-7-0O- 2H-pyran-2-yloxy)-4H-chromen-4-one
rhamnoside
Keywords

Flavonoid, PM6, PM7, antioxidant, semi-empirical, theoretical calculation.
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Bu calismada, alti flavonol-glikozit ve tautomerlerinin (Tablo 1) kararlilik, reaktivite,
geometri, nukleofilisite, muhtemel H-baglarn ve enerji gibi bazi teorik ézellikleri MOPAC
2012 paket programi ile [1] PM6 ve PM7 yari deneysel SCF-MO metotlarn kullanilarak ve bu

maddelerin antioksidan davraniglarini anlamak icin hesaplanmistir [2].

Tablo 1. Flavonollerin isim ve kisaltmalari (Tautomer isimleri burada verilmemistir)

Isim IUPAC Adlandirmasi Kisaltma
2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-3-((2S,3R,4R,55)-3,4,5-
Isoquercitin trihydroxy-6-(hydroxymethyl)-tetrahydro-2H-pyran-2-yloxy)-4H- Molekil 1
chromen-4-one
5-hydroxy-2-(4-hydroxyphenyl)-3,7-bis((3R,4S,5R,6S)-3,4,5-
Kaempferitrin trihydroxy-6-methyl-tetrahydro-2H-pyran-2-yloxy)-4H-chromen-4- Molekiil 2
one
5,7-dihydroxy-3-((3R,4S,5R,6S)-3,4,5-trihydroxy-6-methyl-
Myricitrin tetrahydro-2H-pyran-2-yloxy)-2-(3,4,5-trihydroxyphenyl)-4H- Molekdl 3
chromen-4-one
2-(3,4-Dihydroxyphenyl)-5,7- dihydroxy-3-[ [(2S,3R,4R,5R,65)-
Quercitrin 3,4,5-trihydroxy-6-methyl-2- tetrahydropyranyl]oxy]-4- Molekl 4
chromenone
2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-3-[a-L-rhamnopyranosyl-
Rutin (1-6)-B-D-glucopyranosyloxy]-4H-chromen-4-one Molekdl 5
Isorham-netin-3- | 5-hydroxy-2-(4-hydroxy-3-methoxyphenyl)-3-((2S,3R,4S,5S,6R)-
0o[6-0 3,4,5-trihydroxy-6-(hydroxymethyl)-tetrahydro-2H-pyran-2-yloxy)-
rhamnosylgalact | 7-((2S,3R,4R,5R,65)-3,4,5-trihydroxy-6-methyl-tetrahydro-2H- Molekul 6
oside]-7-0O- pyran-2-yloxy)-4H-chromen-4-one
rhamnoside
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ABSTRACT

In this study, all acidity constants of six azo dyes derived from 4-(phenyldiazenyl)benzene-
1,3-diol have been calculated by DFT method with Gaussian09 [1] program (B3LYP/6-
311++G(d,p)) [2].The theoretical data has compared with those of experimental ones [3].
Then, proton gain and loose centers of these molecules have been determined. It has been
indicated that first protonation is on N1 nitrogen with correlation constant R2=0,9996. First
deprotonation is on the hydrogen binding O1 with the correlation constants (R2=0, 9957)
and second deprotonation is on the hydrogen binding O1 and 02 with R2=0, 9715.

Table 1. IUPAC Nomenclature of the studied molecules.

R' H-Q
oD
H
R3
Compound Substituents
No IUPAC Name RE RZ Re
1 4-(Phenyldiazenyl)benzene-1,3-diol H H H
2 4-((2,4-Dihydroxyphenyl)diazenyl)benzenesulfonic H | SOsH H
acid
3 4-((2-Hydroxyphenyl)diazenyl)benzene-1,3-diol OH H H
a 3-((2,4-Dihydroxyphenyl)diazenyl)-4- OH H | SOsH
hydroxybenzenesulfonic acid
5 4-((2-Chlorophenyl)diazenyl)benzene-1,3-diol Cl H H
6 4-((2-Nitrophenyl)diazenyl)benzene-1,3-diol NO, H H
Dedication

This work is dedicated to the memory of our colleague Dear Prof. Dr. Cemil Ogretir, who

passed away on January 19, 2011.
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Bu calismada, 4-(phenyldiazenyl)benzene-1,3-diolden tlretilmis alti azo boyar maddenin
asitlik sabitleri Gaussian09 [1] program (B3LYP/6-311++G(d,p)) (DFT metodu) ile
hesaplanmistir.[2]. Elde edilen teorik veriler deneysel verilerle kiyaslanmistir [3].Daha
sonra, bu molekillerin proton alma ve verme merkezleri belirlenmistir. ilk protonlanmanin
N1 azotu Uzerinde oldugu (R2=0,9996 korelasyon sabiti) gésterilmistir. ilk deprotonlanma
O1'e bagl hidrojendendir (R*=0, 9957) ve ikinci deprotonlanma ise 01 ve 02'ye bagli olan
hidrojendendir (R°=0, 9715).

Tablo 1. Calisilan bilesiklerin IUPAC isimlendirilmeleri.

R' H-Q
e e g
H
R3
Bilesi Substituentler
k No IUPAC Adi RY RZ R
1 4-(Phenyldiazenyl)benzene-1,3-diol H H H
2 4-((2,4-Dihydroxyphenyl)diazenyl)benzenesulfonic acid H | SOsH H
3 4-((2-Hydroxyphenyl)diazenyl)benzene-1,3-diol OH H H
3-((2,4-Dihydroxyphenyl)diazenyl)-4- OH H SOsH
4 hydroxybenzenesulfonic acid
4-((2-Chlorophenyl)diazenyl)benzene-1,3-diol Cl H H
6 4-((2-Nitrophenyl)diazenyl)benzene-1,3-diol NO;

Anma

Bu calisma, 19 Ocak 2011 tarihinde kaybettigimiz calisma arkadasimiz Sayin Prof. Dr.
Cemil Ogretir'e adanmustir.
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ABSTRACT

Antioxidant compounds in food play an important role as health-protecting factors.
Scientific evidence suggests that antioxidants can reduce the risk for chronic diseases
including cancer and heart disease. The main characteristic of an antioxidant is its ability
to trap free radicals. Highly reactive free radicals and oxygen species are present in
biological systems from a wide variety of sources. These free radicals may oxidize nucleic
acids, proteins, lipids or DNA and can initiate degenerative disease. Antioxidant
compounds scavenge free radicals such as peroxides, hydroperoxides or lipid peroxyls and
thus inhibit the oxidative mechanisms that lead to degenerative diseases.

Chromone derivatives are abundant in nature and exhibit a wide range of pharmacological
activity like anti-bacterial, anti-fungal, anti-cancer, anti-oxidant, anti-HIV, anti-ulcers [1,2].
Schiff bases of 3-formyl chromone also have a variety of applications in biological, clinical
and pharmacological areas [3,4]. In this work, 3-((3-hydroxypyridin-2-ylimino)methyl)-4H-
chromen-4-one (I) and 3-(-(2-mercaptophenylimino)methyl)-4H-chromen-4-one (ll)[5] are
chosen to investigate the capacity of their antioxidant activity. In order to explain the
antioxidant performance of these compounds, the BDE and electronic properties such as
HOMO and LUMO energies, IP, hardness and sofness were computed and in detail.
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Figure 1: Structures of | and II.
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OZET

Besinlerdeki antioksidan bilesikler, saghgi koruyucu unsurlar olarak énemli rol oynarlar. Bilimsel
kanitlar, antioksidanlarin kanser ve kalp hastaliklari gibi kronik hastaliklar icin riski
azaltabildiklerini gostermektedir. Bir antioksidanin temel 6zelligi, serbest radikalleri yakalama
yetenegidir. Biyolojik sistemlerde cok reaktif serbest radikaller ve oksijen turleri bulunmaktadir.
Bu serbest radikaller, nikleik asitleri proteinleri, lipitleri ya da DNA yapisini okside edebilir ve
dejeneratif hastaligi baslatabilirler. Antioksidan bilesikler, peroksitler, hidroperoksitler ve lipit
peroksiller gibi serbest radikalleri yakalar ve bdylece dejeneratif hastaliklara yol acan oksidatif
mekanizmalari inhibe ederler.

Kromon tirevleri dogada bol miktarda bulunurlar ve antibakteriyel, antifungal, antikanser,
antioksidan, anti-HIV ve anti-Ulser gibi pek cok farmakolojik aktiviteye sahiptirler [1,2]. 3-
Formilkromonun Schiff bazlan da biyolojik, klinik ve farmakolojik olarak cesitli uygulama
alanlarina sahiptir [3,4]. Bu calismada, 3-((3-hidroksipiridin-2-ilamino) metil) -4H-kromen-4-on (l)
ve 3-(-(2-mercaptofenilimino) metil)-4H-kromen-4-on (ll) [5] bilesikleri antioksidan kapasitelerini
incelemek icin secildi. Bu amac icin, BDE ve HOMO, LUMO, IP, sertlik, yumusaklik gibi electronik
ozellikleri ayrintili olarak hesaplanmistir.
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ABSTRACT

Heat shock protein Hsp70 is a chaperon which helps folding of other proteins. It consists of two
domains: a nucleotide binding domain where ATP or ADP binds and a substrate binding domain
where the protein to be folded binds [1]. In the presence of ATP, the substrate affinity of Hsp70
is low. Binding of a substrate triggers ATP hydrolysis. In ADP bound form, the substrate affinity is
high [1]. The allosteric communication between the two domains is mediated by a linker. The
ATPase activity is pH dependent, the optimum pH being around 7.5 [2].

This study aims at understanding the role of the linker in triggering the ATP hydrolysis and the
origin of the pH dependence of the reaction using molecular dynamics simulations.

It is experimentally known that an Hsp70 construct containing only the nucleotide binding
domain and the linker has the same ATPase rate as the full length Hsp70. Hence, in order to
reduce the computational cost, simulations have been made on a truncated Hsp70 structure.
Several simulations with different nucleotide states (ATP bound, ADP bound or nucleotide free)
and with different starting geometries have been carried out in order to determine possible
positions of the linker and its effect on the active site arrangement. Moreover, pKa values of
some important residues inside or near the active site [3, 4] have been calculated via
thermodynamic integration simulations.

Thermodynamic integration simulations indicate that Asp194 and Asp201 have elevated pKa
values, suggesting that these residues may be protonated at pH 7.5. Asp8 and Glul71 have
lower pKa values, hence are probably unprotonated. Simulations with different protonation
states of Asp194 and Asp201 have been carried out. It has been observed that the protonation
states of these residues affect the conformational behavior of Hsp70.
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OZET

Isi sok proteini Hsp70 baska proteinlerin katlanmasina yardimci olan bir saperon proteindir. ATP
ya da ADP’nin baglanabildigi bir nikleotit baglanma domeni ve katlanacak proteinin baglandigi
bir substrat baglanma domeni olmak Uzere iki domenden olusur [1]. ATP varliginda Hsp70’in
substrat ilgisi disuktur. Substrat baglanmasi ATP hidrolizini tetikler. ADP bagli halde substrat
ilgisi yUksektir [1]. iki domen arasindaki allosterik iletisim bir baglac tarafindan saglanir. ATPaz
aktivitesi pH bagimhdir ve optimum pH 7.5 civarindadir [2].

Bu calisma, ATP hidrolizinin tetiklenmesinde baglacin rolinin ve tepkimenin pH bagimliliginin
kaynaginin molekiler dinamik similasyonlari yoluyla anlasiimasini hedeflemektedir.

Deneysel olarak yalnizca nikleotit baglanma domeni ve baglaci iceren bir Hsp70 yapisinin tim
dizim Hsp70 ile ayni ATPaz hizina sahip oldugu bilinmektedir. Bu ylzden, hesap zamanini
azalmak amaciyla, simulasyonlar bu kisaltilmis Hsp70 yapisi Uzerinde gerceklestirildi. Farkli
nukleotit baglanma halleri (ATP bagh, ADP bagh, nikleotitsiz) ve farkli baslangic geometrileri ile
cok sayida simulasyon gerceklestirilerek baglacin olasi konumlari ve bunun aktif bdlge
dizenlenmesine etkisi arastirildi. Ayrica, aktif bolge icinde ya da yakininda bulunan bazi 6nemli
amimo asitlerin [3, 4] pKa'lar termodinamik integrasyon simulasyonlari ile hesaplandi.
Termodinamik integrasyon simulasyonlari Aspl94 ve Asp201 kalntilarinin yuksek pKa
degerlerine sahip oldugunu ve pH 7.5 civarinda protonlu halde bulunabileceklerini gdsterdi.
Asp8 ve Glul71'in pKa'larinin daha disuk oldugu ve muhtemelen protonsuz halde olduklari
g6zlemlendi. Aspl94 ve Asp201’in farkli protonlanma halleri ile simulasyonlar yapildi. Bu
kalintilarin Hsp70’in konformasyonel davranisini etkiledigi gorulda.
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ABSTRACT

Oxidative C-H bond activation is of utmost importance in the context of converting small
hydrocarbons to alcohols as an alternative to fossil fuel consumption. Despite decades of
continued research that utilized transition metal compounds, only a limited number of
simultaneous O, and C-H activation processes are available and it is still challenging to harness
alkanes more directly, efficiently and cleanly by using low cost catalysts under mild
conditions.[1]

In this study, we present a Density Functional Theory analysis (at B3LYP/cc-pVTZ level of theory)
reaction mechanisms of methane to methanol conversion with Fe(ll)-bispyrazolpyridine
(Fe(Il)bpp). Structural, energetic, and electronic parameters are reported for the species in the
proposed mechanism given in Figure 1.
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Figure 1: Structure of Fe(ll)[bpp] complex and reaction mechanism.
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OZET

Oksidatif C-H bag aktivasyonu, kucuk hidrokarbonlarin, fosil yakit tiketimine alternatif
olabilecek alkollere doéndsiminde son derece 6nemlidir.  Yillardir gecis metali bilesikleri
kullanilarak yapilan arastirmalara ragmen, O, ve C-H aktivasyonunu ayni anda
gerceklestirebilen sinirli sayida proses mevcuttur. Ayrica alkanlardan, makul sartlarda, dusuk
maliyetli katalizérler kullanilarak, dogrudan, etkin ve temiz bir sekilde yararlanmak hala oldukca
iddiall bir hedetftir.

Bu calismada; Fe(ll)-bispirazolpiridin (Fe(ll)bpp) ile metan metanol donlsimu reaksiyon
mekanizmalari Yogunluk Fonksiyoneli Teorisi ile (B3LYP/cc-pVTZ seviyesinde) sunulmustur. Sekil

1.’de 6nerilen mekanizmadaki turlerin yapisal, enerjitik ve elektronik parametreleri aciklanmistir.
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Sekil 1: Fe(ll)[bpp] kompleksinin yapisi ve reaksiyon mekanizmasi.
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ABSTRACT

Oxidative C-H bond activation is of utmost importance in the context of converting small
hydrocarbons to alcohols as an alternative to fossil fuel consumption.[1] Despite decades of
continued research that utilized transition metal compounds, only a limited number of
simultaneous O, and C-H activation processes are available.[2] It is still an immense challenge
to convert methane into methanol by using low cost catalysts under mild conditions.

Herein, we report a Density Functional Theory analysis (utilizing the B3LYP functional) of the
methane to methanol conversion paths (Figure 1) by Fe(ll)[2,6-bis(2-pyridyl)pyridine] (Fe(ll)[tpy])
complex.
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Figure 1: Methane to methanol conversion mechanism investigated in this study.

Possible intermediates and transition structures for the proposed paths were located. Structural,
energetic and electronic properties of the reaction intermediates were corroborated.

Keywords
C-H bond activation, Dioxygen activation, Density Functional Theory, Fe(ll)[2,6-bis(2-
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OZET

Oksidatif C-H bag aktivasyonu, kucuk hidrokarbonlarin alkollere dénlstirilmesi ile fosil yakit
tuketimine alternatif olmasi bakimindan buyuk énem tasimaktadir.[1] Yillardir devam eden pek
cok calismaya ragmen, gecis metali kompleksleri ile es zamanh O, ve C-H aktivasyonu érnekleri
hala sinirlidir.[2] Uygun kosullarda, dusuk maliyetli katalizorler ile metan-metanol dondsumu
hala buyuk bir hedeftir.

Bu calismada, Fe(ll)[2,6-bis(2-piridil)piridin] (Fe(ll)[tpy]) kompleksi ile metan-metanol donusim
yollarinin  Yogunluk Fonksiyoneli Teorisi (DFT) (B3LYP fonksiyoneli kullanilarak) analizleri
gerceklestirilmistir.
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Sekil 1: Calisilan metan-metanol dontisim mekanizmasi.

Onerilen yollar icin olasi ara Uriinler ve gecis hal yapilari tespit edilmistir. Onerilen Griinlerin
yapisal, enerjitik ve elektronik dzellikleri incelenmistir.

Anahtar Kelimeler

C-H bag aktivasyonu, Oksijen aktivasyonu, Yogunluk Fonksiyoneli Teorisi, Fe(ll)[2,6-bis(2-
piridil)piridin].

Kaynaklar / References

[11 H. D. Gesser, N. R. Hunter. Chem. Rev., 85, 235-44 (1985).
[2] M. A. Halcrow. Coord. Chem. Rev., 253, 2493-514 (2009).

89



JOTCSA, volume 2, issue 2, 2015

00000,

CHEMISTRY

TURKISH CHEMICAL SOCIETY
Journal of the Turkish Chemical Society, Section A: Chemistry

Owned by the Turkish Chemical Society
Correspondence e-mail: jotcsa@turchemsoc.org
Founded in February, 2014

THE INVESTIGATION OF OXIDATIVE DECOMPOSITION OF PHENYL
ALANINE BY TRANSITION METAL IONS

FENILALANIN’IN GECIS METAL iYONLARI TARAFINDAN OKSIDATIF
BOZUNMASININ INCELENMESI

Aydin Ozmaldar*?, Zeynep Petek Cakar'?, Bulent Balta'*"

! Istanbul Technical University, Dr. Orhan Ocalgiray Molecular Biology, Biotechnology and
Genetics Research Center (ITU MOBGAM), Maslak, Istanbul, Turkey.

2 Department of Molecular Biology & Genetics, Faculty of Science & Letters, Istanbul Technical
University, Maslak, Istanbul, Turkey.

*Corresponding author: bbalta@itu.edu.tr

90



JOTCSA, volume 2, issue 2, 2015

ABSTRACT

The aim of this study is to comprehend the mechanism of the oxidative decomposition of
phenylalanine (the simplest aromatic amino acid) by transition metals, in particular cobalt, using
guantum mechanical tools. All the ground and transition state structures are optimized using the
density functional method M06-2X. Additional calculations have been carried out using M06.
Recently, a couple of works for profiling the transcriptomic data of the yeast Saccharomyces
cerevisiae when exposed to transition metals, such as cobalt and nickel were done by Cakar and
co-workers [1, 2]. According to their results, the cobalt-resistant mutants had a tendency to
reduce the amount of aromatic amino acids, suggesting that Co®*, but not other metals, reacts
specifically with aromatic amino acids, yielding harmful products.

Although the in vitro decomposition of amino acids has been considered in numerous studies in
the literature, the mechanism and intermediates formed during the reaction are not clear. The
reactions use oxidizing agents such as diperiodatocuprate(lll) in alkaline medium, or Mn®* and
its hydroxide form (Mn(OH)?*) in sulfuric acid medium [3, 4]. But the reaction of Co®* with
phenylalanine was not studied.

In this study, it has been shown that cobalt (lll) ions are powerful oxidizing agents against
aromatic amino acids. Our study has revealed several pathways of the decomposition reaction
of zwitterionic phenyl alanine at neutral pH and the effect of the Co®* ion on the decomposition
reaction.

It was shown that the oxidation of phenylalanine by a Co®* ion results in decarboxylation and
deprotonation of phenylalanine. The presence of the aromatic ring facilitates the redox reaction.
Then, oxidation by a second Co®* in concert with the nucleophilic addition of an OH" ion leads to
a pathway that yields phenyl acetaldehyde.

A different pathway may proceed through oxidation by two more Co®" ions and yield
phenylacetamide. But this pathway has a higher activation free energy. Another possible
decomposition pathway yielding phenylpyruvate also requires a considerably high reaction
activation free energy.

The reactions of Fe’* and Ni** with phenylalanine have also been investigated. It has been
found that these two transition metal ions are not suitable for the reactions mentioned above.
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OZET

Bu calismanin amaci, bilinen en basit aromatik amino asit olan fenilalaninin, gecis metalleri
tarafindan bozunma mekanizmasinin kuantum mekaniksel yontemler ile incelenmesidir. Butun
temel haller ve gecis halleri M06-2X yogunluk fonksiyoneli teorisi metodu ile optimize edilmistir.
Ayni sinifa ait diger bir metod olan M06 ile de ek hesaplamalar yapilarak metodlar arasi
kiyaslamalar yapiimistir.

Yakin gecmiste ekmek mayasi olan Saccharomyces cerevisiae'nin kobalt ve nikel gibi cesitli
gecis metallerinin varliginda gdéstermis oIducju transkriptomik seviyedeki degisimlerin profili
¢ikartilmistir [1, 2]. Bulunan sonuclara gore, kobalta dayanlkll olan maya mutantlari aromatik
amino asitlerin seviyesini azaltma yoluna gitmekte ve co®t gibi gecis metallerinin aromatic
amino asitler ile etkilesime girerek hicrede =zararli materyaller olusturabilecegini
distndurmektedir.

Amino asitlerin in vitro ortamlarda bozunma tepkimeleri literaturde cok kez incelenmis olmasina
ragmen reaksiyon mekanizmasi ve reaksiyon sirasinda olusan ara metabolitlerin neler oIdukIan
aciga cikmamistir. Alkal ortamda diperiodatokuprat(lll) veya sulfurik asit ortaminda Mn3* ve
onun h|dr0k5| formu (Mn(OH)**) gibi oksitleyici ajanlar ile reaksiyonlar olusturulabilmistir [3, 4],
ancak Co>* ve fenilalanin amino asidi hic calisiimamustir.

Bu calismada, kobalt(lll) iyonlarinin aromatik amino asitlere karsi guclu birer oksitleyici ajan
oldugu sonucu gosterilmistir. Bu calisma sonucunda zwitterionik fenil alaninin nétral pH’'da
gosterd|g| cesitli bozunma tepkimeleri ile co®* iyonunun bu bozunma tepkimelerine olan etkisi
aciga cikmistir.

Fenilalanin amino asidinin bir Co®* iyonu ile oksitlenmesi, fenilalaninin dekarboksilasyon ve
deprotonasyon reaksiyonlari géstermesine sebep olmaktadir. Aromatlk halkanin varligi redoks
reaksiyonlarinin olusumunu kolaylastirici bir etmendir. ikinci bir Co®* iyonunun reaksiyona katilip
oksidasyon tepkimesi verdigi sirada es zamanli olarak gerceklesen OH" iyonunun nikleofilik
saldirisi fenil asetaldehit molekalt olusturmaktadlr

Bagka bir reaksiyon mekanizmasi, iki adet Co** iyonunun da tepkimeye katilmasi sonucunda
aciga cikartiimistir ve bu mekanizma sonucunda fenilasetamid molekili olusturmaktadir. Yapilan
serbest enerji degisimi hesaplamalarina gére bu mekanizma ilkine gore daha yuksek bir
aktivasyon enerjisine sahiptir.

Periyodik cetvelde kobaltin yakin cevresinde bulunan Fe3* ve Ni** gibi diger gecis metal
iyonlarinin de fenilalanin amino asidi ile tepkimeleri de bu calismada incelenen konulardan
birisidir. Elde edilen sonuclara gore bu iki gecis metali yukarida bahsedilen redoks tepkimelerini
yapamamaktadir.
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ABSTRACT

In this study, enthalpy (AH), heat formation (AHs), entropy (AS), HOMO and LUMO values and
dipole moments, possible H-bonds values belong to diabetes (D), cholesterol (K) and blood
pressure (T) drugs (Table 1), and the binary interactions of the molecules have been calculated
by MOPAC2012 packet program [1, 2] at the Restricted Hartree-Fock level using both PM6 and
PM7 semi-empirical SCF-MO methods.Product stabilities were calculated for products formed the
binary interaction by using AG and AGs values.

The most stable products were K2-D1 both for PM6 and PM7at T=298 K, at T=310 K, K2-D1 for
PM6 and K2-D1, K3-D1 for PM7 using AG¢ values; D1-T3 was at T=298K and 310K for PM6 and
PM7, K3-D1 and D1-T3 were both at T=298K and 310K for PM6 and PM7 by AG values, have
been calculated.

Table 1. Name and abbreviations of drug compounds

Drug
C Active Drug Active Compound IUPAC Name Abbreviation
ompound
Name
(2R,3R,4R,5S,6R)-5-{[(2R,3R,4R,5S,6R)-5-
{[(2R,3R,45,55,6R)-3,4-dihydroxy-6-methyl-5-
{[(1S,4S,5S5,65)-4,5,6-trihydroxy-3-(hydroxymethyl)cyclohex-
Acarbose 2-en-1-ylJamino}oxan-2-yl]Joxy}-3,4-dihydroxy-6- D1
(hydroxymethyl)oxan-2-ylloxy}-6-(hydroxymethyl)oxane-
2,3,4-triol
Metformin | 1-carbamimidamido-N,N-dimethylmethanimidamide D2
Gliclazide 3-[(3aR,6aS)-octahydrocyclopentalc]pyrrol-2-yl]-1-(4- D3

methylbenzenesulfonyl)urea

Gemfibrozil | 5-(2,5-dimethylphenoxy)-2,2-dimethylpentanoic acid K1

(3R,4S)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-

Ezetimibe hydroxypropyl]-4-(4-hydroxyphenyl)azetidin-2-one K2
Fenofibrate Fnrgfr?yrll;;)y;;gtt[g-chIorophenyI)carbonyl]phenoxy}-z- K3
Atenolol 32/[)(: m{ |$1oh])p/;:cr)(;))((){(3‘;j }_[ya(r?er:cr)]s/?)g_c:ze;tamide Tl
Metoprolol é?);If;gcrinric;]xey-}[4-(2-methoxyethy|)phenoxy]propyl}(propa n- T2
conveiol |t -
Keywords

Diabetes (D), cholesterol (K) and blood pressure (T) drugs, MOPAC2012 packet program.
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OZET

Bu calismada, Diyabet , Kolestrol ve Tansiyon ilac molekullerinin ikili etkilesimleri teorik
hesaplama ydntemlerinden Mopac 2012 programlari kullanilarak molekullerin entalpi (AH),
olusum isilari (AHs ), entropi (AS), en yuksek dolu orbital (HOMO), en dusuk bos orbital (LUMO)
degerleri ve dipol momentleri, PM6 ve PM7 semiempirik SCF-MO yontemi ile hesaplanmistir. Bu
degerlerden yararlanilarak GrGn kararliliklari ve Gibss Serbert Enerji (AG ve AGr ) degerleri
hesaplanmistir.

AGs icin en kararl Urtn 298 K'de PM6 ve PM7 icin K2-D2, 310 K'de PM6 icin K2-D1, PM7 icin K3-
D1, AG icin en kararl drin 298 K ve 310 K’ de PM6 ve PM7 icin D1-T3, 298 K ve 310 K'de PM6
ve PM7 icin K3-D1 ve D1-T3 olarak hesaplanmistir.

Tablo 1. ilac bilesiklerinin isimleri ve kisaltmalari.

llac Aktif ) ]
Bilesiginin llag Aktif Bilesiginin IUPAC Ismi Kisaltma
Adi

(2R,3R,4R,55,6R)-5-{[(2R,3R,4R,5S,6R)-5-{[(2R,3R,4S,5S,6R)-
3,4-dihydroxy-6-methyl-5-{[(1S,4S,5S,65)-4,5,6-trihydroxy-3-
Acarbose (hydroxymethyl)cyclohex-2-en-1-ylJamino}oxan-2-yl]oxy}-3,4- D1
dihydroxy-6-(hydroxymethyl)oxan-2-yl]Joxy}-6-
(hydroxymethyl)oxane-2,3,4-triol

Metformin | 1-carbamimidamido-N,N-dimethylmethanimidamide D2

3-[(3aR,6aS)-octahydrocyclopenta[c]pyrrol-2-yl]-1-(4- D3

Gliclazide | .ty benzenesulfonyl)urea

Gemfibrozil | 5-(2,5-dimethylphenoxy)-2,2-dimethylpentanoic acid K1

(3R,4S)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-

Ezetimibe hydroxypropyll-4-(4-hydroxyphenyl)azetidin-2-one K2
: propan-2-yl2-{4-[(4-chlorophenyl)carbonyl]phenoxy}-2-

Fenofibrate methylpropanoate 3

2-(4-{2-hydroxy-3-[(propan-2-

Atenolol yl)amino]propoxy } phenyl)acetamide T

Metoprolol | +2-hYdroxy-3-[4-(2-methoxyethyl)phenoxylpropyl} (propan-2- T2
P yl)amine

Carvedilo] | [3-(9H-carbazol-4-yloxy)-2-hydroxypropyll[2-(2- T3

methoxyphenoxy)ethyllamine
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Diabet (D), Kolestrol (K) Tansiyon (T) ilaclari MOPAC2012 paket programi.
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ABSTRACT

In this study, certain theoretical properties of three N-(a,B-Unsaturated acyl)sulphonamides (3)

and seven reactants; Sulfonamides(2) with N-(a,B-unsaturated acyl)benzotriazoles(1) and «,pB-

unsaturated carboxamides(4) with sulfonylbenzotriazoles(5) (Table 1) , calculated in Gaussian09

program [1] using DFT method at B3LYP/6-311++g(d,p) level of theory.

The theoretical data was then compared with that of certain experimental results [2]

Table 1. IUPAC Nomenclature of the Studied Molecules

Q 0 0
1% o $-Ro CONH Y
R ™ Bt + R \(‘)H — RITX N/\(\)R - R1/\/ 2 + R2S gt
R 2 RZ 4 4 5
1 3
Substituents
Molecule IUPAC Name
R* R? R?
3a 4-Methyl-N-[(E)-3-phenyl-2- propenoyl]benzenesulfonamide Ph H Tol
3b N-[(E)-3-(2-Furyl)-2-propenoyl]-4-methylbenzenesulfonamide Fur H Tol
3c 4-Methyl-N-[(E)-3-(2-thienyl)-2-propenoyllbenzenesulfonamide | Thi H Tol
3d N-[(E)-3-Phenyl-2-propenoyl]methanesulfonamide Ph H Me
Keywords

N-(a,B-unsaturated acyl)sulfonamides, Theoretical calculation, DFT.
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OZET

Bu calismada, U¢ N-(a,B-Doymamis acil) molekdlu (3) ve yedi adet Sdlfonamid (2) ile N-(a,B-
doymamis acil)benzotriazol (1) ve N-( a,B-doymamis Karboksiamid(4) ile sulfonilbenzotriazol
reaktantlarinin(5) (Tablo 1) , belirli teorik hesaplamalari Gaussian09 programi [1] kullanilarak
DFT metod ile B3LYP/6-311++g(d,p) seviyesinde hesaplanmistir.

Elde edilen teorik sonuclarin 6nceden elde edilen deneysel verilerle karsilastiriimalar yapiimistir.
[2]

Tablo 1. Calisilan Molekullerin [IUPAC Adlandiriimalari.

I O O
: 3SR S_gs CONH 0,2
RO BUT RON —— RINTNER =T RN T oSy
R 2 RZ R4 4 5
1 3
Substitiuentler
Molekiil IUPAC Adi
R* R°| R’
3a 4-Methyl-N-[(E)-3-phenyl-2- propenoyl]benzenesulfonamid Ph H Tol
3b N-[(E)-3-(2-Furyl)-2-propenoyl]-4-methylbenzenesulfonamid Fur H Tol
3c 4-Methyl-N-[(E)-3-(2-thienyl)-2-propenoyl]benzenesilfonamid Thi H Tol

Anahtar Kelimeler
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ABSTRACT

The crystal structure of the voltage-gated bacterial Nav channel obtained from Arcobacter
butzleri fortunately [1]. Voltage-gated sodium channels are very important due to the onset of
action potentials. Molecular dynamics modelling has been conducted to understand the
structure-function relationship for this channel (as shown in figure 1). Using free energy
methods, energetics of ion binding is studied and the binding energies and positions were
obtained for Na* ions in the filter. It has been known form the experimental data that Nav and
Cav channels are similar and Ca** ions are permeating in the Nav channels. A potential of mean
force calculation is performed for Ca™™ ion through the channel axis of the Nav. As a result of
this study we observed Ca*™™ ions have a higher binding affinity than that Na*. Based on these,
we studied the potential of mean force for a Na* ion in case of a Ca*™ ion in the filter of the
channel.

We concluded that if a single calcium ion binds to the specific location of the selectivity filter of
the channel, it blocks sodium permeation through sodium channel by providing high energy
barrier where the calcium locate in the selectivity filter.

Figure 1. NavAb system.

Keywords

Molecular Dynamics, potential of mean force, ion channels.
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OZET

Voltaj-kapili bakteriyel Nav kanalinin kristal yapisi Arcobacter butzleri’den alinmistir [1]. Voltaj-
kapili sodyum kanallari aksiyon potansiyellerinin baslamasi icin ¢ok énemlidir. Molekller dinamik
modelleme bu kanalin yapi-fonksiyon iliskisini anlamak icin kullanilmistir (Sekil 1'de goésterildi).
Serbest enerji metodlar kullanarak iyon baglanmasinin enerjisi calisiimis, Na™ iyonu icin filtre
icinde baglanma pozisyonlari ve baglanma enerjileri elde edilmistir. Deneysel verilerden Nav
kanalinin Cav kanalina benzer oldugu bilinmekte ve Nav kanalinda Ca*" iyonu gectigi
gdzlenmektedir. Ca** iyonunun Nav kanalinda gecmesini anlamak icin kanal filtresi boyunca
Ca™" iyonu icin Ortalama Kuvvet Potansiyel hesabi (PMF) yapilmistir. Bu ¢calisma sonucunda Ca**
iyonunun Na* iyonu ile karsilastirildiginda daha ylksek bir baglanma afinitesine sahip oldugu
gozlenmistir. Bunlardan yola cikarak kanal fitresinde bir Ca** iyonu varken Na® iyonunun
Ortalama Kuvvet Potaniyeli calisihidi.

Eger tek bir kalsiyum iyonu kanalinin secici filtresinin belirli bir konumuna baglanirsa,
kalsiyumun bulundugu bdlgedeki enerji bariyerini ytkselterek sodyum kanali boyunca sodyum
gecisini blokladigi sonucuna varildi.

Sekil 1. NavAb sistemi.

Anahtar Kelimeler
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ABSTRACT

Elongation factor Tu (EF-Tu) is a member of G protein family, and as part of a ternary complex
with GTP, plays a critical function in translation by delivering aminoacyl-tRNA to the ribosome.
Like other G proteins, the function of EF-Tu depends on whether GTP or GDP is bound. When EF-
Tu is complexed with GTP, it can bind the aminoacyl-tRNA. Upon cognate codon-anticodon
pairing, GTP is hydrolyzed and EF-Tu is separated from the ribosome leaving the aminoacyl-tRNA
at the A-site. Hence, GTP hydrolysis is the critical step for the activity of the protein [1, 2].

To identify the residues involved in GTP hydrolysis mechanism of EF-Tu, we have used QM/MM
methods. In particular, we have focused on the roles of Histidine 85 (His85) and Arginine 57
(Arg57) (T. aquaticus numbering). These residues can be situated inside or outside of the active
site depending on the conditions. Therefore we have studied three different models: one with
His85 in the active, one with Arg57 in the active site and one where both His85 and Arg57 are
outside of the active site. Our results indicate that the presence of Arg57 or His85 in the active
site decreases the activation energy, indicating that these residues have catalytic roles.

Another important issue is to determine whether the hydrolysis reaction proceeds via an
associative or dissociative path [3]. To this end, different model structures representing the
associative or dissociative path of GTP hydrolysis have been optimised and the energy values
have been compared in order to identify the mechanism. All optimised transition structures have
associative character. Stationary points involved in a dissociative mechanism could not be
located, suggesting that such a mechanism is unlikely, at least for the models studied. We
observe that the energy increases at the points where the dissociative path is supposed to
occur.

Keywords

EF-Tu, GTP Hydrolysis, QM/MM.
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OZET

Uzama Faktori Tu (EF-Tu) bir G proteindir ve GTP ile Ugli kompleksi halinde dogru amino asidin
ribozoma tasinmasinda gorev alir. Diger G proteinlerinde oldugu gibi EF-Tu proteinin fonksiyonu
GTP veya GDP bagh olup olmamasina go0re degisir. EF-Tu sadece GTP ile kompleks
olusturdugunda aminoasil-tRNA’ya baglanabilir Dogru kodon ve antikodon eslesmesi
saglandiginda GTP hidrolizi gerceklesir ve EF-Tu ribozomdan ayrilarak aminoasil-tRNA'yI
ribozomun A bodlgesinde birakir. GTP hidrolizi proteinin aktivitesi icin en kritik adimdir [1, 2].

Bu calismada GTP hidrolizinde gorev alan kalintilari teaspit etmek icin, QM/MM metotlari
kullanildi. Genel olarak Histidin 85 (His85) ve Arjinin 57 (Arg57) (T. aquaticus numaralandirmasi)
kalintilarinin rolleri tzerine odaklanildi. Bu kalintilar kosullara bagh olarak aktif bélgenin disinda
veya icinde konumlanabilir. His85'in aktif bolgede konumlandirildigi, Arg57'nin aktif bdlgede
oldugu ve her iki kalintinin da aktif bdlgenin disinda oldugu farkli modeller incelendi.
Sonuclarimiz Arg57 ve His85’in aktif bdlgede yer almasi durumunda aktivasyon enerjisinin
azaldigini ve bu kalintilarin katalitik rol Ustlendigini gosterdi.

Diger dnemli bir konuda da hidroliz reaksiyonunun asosyatif veya disosyatif yoldan gerceklesip
gerceklesmedigidir [3]. GTP hidrolizini temsil eden farkli asosyatif ve disosyatif model yapilar
optimize edildi ve enerji degerleri karsilastirildi. Tum optimize edilen gecis yapilar asosyatif
karakter gosterdi. Calisilan modellerde disosyatif mekanizmaya ait duragan noktalar elde
edilemedi. Disosyatif mekanizmanin gerceklesmesinin olasi oldugu noktalarda enerjinin arttigini
g6zlemlendi.
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ABSTRACT

Fe-HPCD is a non-heme extradiol enzyme that operates in the oxidative ring opening pathways
of aromatic compounds.[1,2] Recent studies showed that the proton transfer to afford 3 or 4
from O (Figure 1) is assisted by an His200 residue that is lying in the secondary sphere of HPCD
active site.[3,4] Thus, the main role of His200 is acting as a Brgnsted base.

Herein, we present a Density Functional Theory analysis of the energetics of a modified first
coordination shell with the objective of mimicking the role of His200 by incorporation of various
functional groups on one of the imidazole rings (Figure 1). The aim is to create a proton transfer
agent that is adequate in terms of thermodynamic and kinetic parameters in comparison with
the native protein environment. Figure 1 shows the reaction mechanism and possible functional
groups capable to act as a proton shuttle.

N
“NH

NH2 ; R =NH,
CN R=CN
COOCH3; R=COOCH;
C3HaN2; R =C3HiNa
CsHsN;  R=CsHsN

. CiHiO;  R=C4H,0
0o Y Xy ° OH; R = OH
Fe! : R=PH
< 4 PH2; 2
0 o OH
9

R'=0OCOCH3

Figure 1: Reaction mechanism and substitutions on axial ligands considered in this study.
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HPCD, DFT, Reaction Mechanism, enzyme center, secondary sphere.
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OZET

Fe-HPKD aromatik halkalarin oksidatif halka acilimini gerceklestiren, hem-olmayan (non-heme),
bir enzimdir.[1,2] Onerilen reaksiyon mekanizmalari ve literatiirdeki son calismalar, 0 nolu
kompleksten 3 veya 4’e (Sekil 1) erisimin ikincil koordinasyon kiresinde bulunan His200 bazi
araciigr ile gerceklestigini 6ne sudrmektedir. [3,4] Dolayisiyla, His200'Un reaksiyon
mekanizmasinda Brgnsted bazi olarak rol oynadigi sdylenebilir.

Arastirmamizda, Yogunluk Fonksiyoneli Teorisi kullanilarak birinci koordinasyon kuresinde
bulunan imidazol halkalarina farkli fonksiyonel gruplarin eklenmesi ile ikincil koordinasyon
karesindeki His200'Un gorevinin taklit edilmesine calisilacaktir (Sekil 1). Tasarlanan proton
transfer gruplarin termodinamik ve kinetik parametreler acisindan dogal enzim merkezindeki
tepkime ile uyumlu olmasi hedeflenmektedir. Sekil 1'de reaksiyon mekanizmasi ve proton

transferini gerceklestirebilecegi dusinulen fonksiyonel gruplar listelenmistir.

; R=COOCH;3;
C3HsN2; R =C3HsNy
CsHsN ; R = CsHsN

. C4H4O ; R =C4H40
00C 7 N° OH; R=0H
Fe'l . R = PH.
Y, PHz ; 2
5 O OH
9

R'=0OCOCH3

Sekil 1: Reaksiyon mekanizmasi ve aksiyal ligandlar Gzerine eklenmesi dustnulen fonksiyonel
gruplar.
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ABSTRACT

Water and oil repellencies of flat films are crucial properties of solid materials and some biomimetric
surfaces that significantly depend on surface topography and chemical compositions [1,2]. The surface
wettability is expressed indirectly by the contact angle (CA) measurements of a specific liquid droplet on
these surfaces [1-4]. However, in practical systems, measurement of only equilibrium CA (6) is not
enough to explain polymer surface characteristics, so advancing (6,), receding (8,) CA’s and thus the
contact angle hysteresis (CAH= 6, - 6,) are required to accurately characterize the dewetting properties of
the surfaces [1-9]. CAH of a surface is strongly affected from surface chemical heterogeneity and
roughness. In addition, the relationship between the equilibrium and dynamic states (work of adhesion,
W, and CAH) is also an important parameter for the characterization of solid surfaces. Basically, the
estimate of drop movement on a surface can be represented by W, values, i.e., a higher W,4 value causes
a higher tendency of the droplet to stick on the tilt surface.

In this study, the oil repellencies of flat perfluoroethyl alkyl methacrylate-styrene (Zonyl-TM-S) random
copolymers, which were synthesized in a CO,-expanded monomer medium at 250 bar pressure and 80 °C
were investigated with various perfluoroethylalkyl contents. Flat and transparent copolymer surfaces were
formed by using dip-coated on glass slides from THF as solvent. The increase in the perfluoromethacrylate
content of the flat copolymers resulted in a decrease of the total surface free energy of the flat copolymer
surfaces from 19.0 to 14.2 mJ/mZ. The oil repellencies of (Zonyl-TM-S) copolymers in the terms of contact
angle hysteresis was compared with perfluoroethyl alkyl methacrylate-methyl methacrylate copolymer
(Zonyl-TM-ran-MMA) by using oil drops with varying surface tensions between 20.9 mN/m and 26.9 mN/m.
The effect of liquid surface tension and wt.% content of Zonyl-TM on oleophobicities of the surfaces were
also examined. Increase in hydrocarbon chain lengths also caused an increase in the measured CA values
due to the weaker adhesion interactions between the liquid drop and the solid surface. Increase in wt.%
Zonyl-TM content of the copolymers resulted in a decrease in W, values due to the increase of fluorine

atoms in copolymer surfaces. The relationship between Acosé = (cosé’,, —COS Ga) and W, values, liquid

surface tensions and also perfluoro alkyl wt.% content of the copolymer were also investigated.
Furthermore, the CAH and oil repellency differences between the p(Zonyl-TM-ran-S) and p(Zonyl-TM-ran-
MMA) thin copolymer films with similar Zonyl-TM contents were also compared within this work. An
increase was found in CAH values with the increase of hydrocarbon liquid chain length and thus liquid
surface tension. This is due to the increase in cohesion interactions between liquid molecules and resulted
in a decrease in adhesion interactions between the solid surface and the liquid drop.
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Duz yUzeylerin su ve yag itici 6zellikleri kati malzemeler icin oldukca 6nemli 6zelliklerdir ve ylizey
topografisi ve kimyasal kompozisyona oldukca bagldir [1-2]. Bu yUzeyler (izerinde belirli bir sivinin temas
acisi 6lcumuyle yuzeylerin islanabilirlikleri indirekt olarak aciklanabilir [1-4]. Ancak, pratikte sadece denge
temas acisi (6e) 6lcimU polimer ylzeylerin 6zelliklerini aciklamak icin yeterli degildir, ilerleyen (6,) ve
gerileyen (6,) temas acilari ve bunlarin farki olarak da temas acisi karmasasinin (CAH= 6, - 0,
hesaplanmasi ylzeylerin islanabilirliklerinin dogru olarak tayin edilebilmesi icin gerekmektedir [1-9]. CAH
ylizeyin parizliliginden ve kimyasal heterojenliginden oldukca etkilenmektedir. Buna ilaveten, denge ve
dinamik haller (adezyon isi, Wa ve CAH) arasindaki iliski de kati ylzeylerin karakterizasyonunda oldukca
onemli parametrelerdir. Temel olarak, bir ylzey (izerinde damla hareketinin tahmin edilmesi Wa degerleri
ile ifade edilebilir; érnegin Wa degerindeki artis, edimli bir ylizey (zerinde damlanin yapisma egiliminin
daha kuvvetli olmasina neden olur.

Bu calismada, CO, ortaminda 250 bar basin¢ ve 80 °C’ da sentezlenen perfloroetil alkil metakrilat - stiren
(Zonyl-TM-S) random kopolimerlerinin duz filmlerinin yag itici 6zellikleri perfloro igeriklerine bagh olarak
arastinimistir. DUz ve transparan filmler cam slaytlar Gzerine THF ¢6zlcUsinden daldirarak kaplanmistir.
Kopolimerlerin perflorometakrilat icerigindeki artis, diiz kopolimer filmlerin yiizey enerjilerinin 19.0 mJ/mZ’
den 14.2 mJ/m2 degerine azalmasina neden olmustur. Zonyl-TM-S kopolimer filmleri ile perfloro etil alkil
metakrilat - metil metakrilat (Zonyl-TM-ran-MMA) filmlerinin CAH degerleri farkli ylzey gerilimine sahip
(20.9 mN/m ve 26.9 mN/m araliginda) yaglar kullanilarak karsilastiriimistir. Sivi ylzey gerilimi ve wt.%
Zonyl-TM iceriklerinin yUzeylerin oleofobiklikleri Uzerine etkisi de arastinlmistir. Hidrokarbon sivilarinin
zincir uzunluklarindaki artis, sivi damlasi ve kati ylzey arasindaki zayif adezyondan dolayl temas acisi
degerlerinde de artmaya neden olmaktadir. Kitlece Zonyl-TM icerigi arttikca kopolimer yapisindaki flor
atomlarinin miktarindaki artis nedeniyle Wa degerlerinde azalma meydana

gelmektedir. Acos & =(cosé’,, —cos@a) ve Wa degeri, sivi ylzey gerilimleri ve ayrica perfloro alkil wt%

icerikleri arasindaki iliski de incelenmistir. p(Zonyl-TM-ran-S) ve p(Zonyl-TM-ran-MMA) ince kopolimer
filmlerinin CAH ve oleofobiklikleri arasindaki fark da bu calisma kapsaminda ayrica kiyaslanmistir.
Hidrokarbon sivilarinin zincir uzunluklari ve dolayisiyla sivi ylizey gerilimi arttikca CAH degerlerinde de
artis meydana geldigi bulunmustur. Bu durum, sivi molekilleri arasindaki kohezyon etkilesimlerinin
artmasindan ve buna bagll olarak da sivi damlasi ile kati ylzey arasindaki adezyon etkilesiminin
azalmasindan kaynaklanmaktadir.

Anahtar kelimeler:
Oleofobik, perflorometakrilat kopolimerleri, temas acisi karmasasli, adezyon isi
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ABSTRACT

Hsp70 is a 70 kDa chaperone protein which consist of a 45 kDa N-terminal ATPase domain and a
25 kDa C-terminal substrate binding domain [1]. A linker containing a conserved VLLL sequence
connects the two domains and functions in allosteric communication between them [2]. When
ATP is bound, the affinity of Hsp70 to substrates, which are misfolded proteins, is low. Upon
substrate binding, ATP is hydrolyzed into ADP and the affinity to the substrate increases.
Exchange of ADP with an ADP causes the release of the substrate and the new turnover begins
[1].

In this study, N-terminal ATPase domain is studied to determine the ATP hydrolysis mechanism
of the protein. QM/MM ONIOM method with M062X for QM level and AMBER force field for the
MM level is used in this study.

In general, phosphate hydrolysis reactions can take place either through an associative or a
dissociative mechanism depending on the environment. Therefore, both mechanisms are tested
in order to identify lowest energy pathway [3].

Some amino acids in the active site may potentially act in acid/base catalysis. To test this
hypothesis, proton transfer from K70, D194 or D201 to ATP is investigated.
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Hsp70, 45 kDa N-terminal ATPaz domain ve 25 kDa C-terminal substrat baglama domain iceren
70 kDalik bir saperon proteinidir [1]. Bu domainlerin arasinda bunlar birbirine baglayan,
korunmus VLLL sekansi iceren bir baglayici boélge bulunur ve iki domain arasinda allosterik
iletisimi saglar [2]. ATP bagh durumda Hsp70'in substratlarina, yani yanls katlanmis proteinlere
olan afinitesi dusuktir. Substrat baglandiktan sonra ATP hidrolizlenerek ADP’ye donlsur ve
substrata olan afinite ylUkselir. ADP'nin ATP ile degisimi substratin salinmasini saglar ve yeni bir
dongu baslar [1].

Bu calismada, ATP hidroliz mekanizmasini belirlemek icin N-terminal ATPaz domaini ile
calisiimistir. Metod olarak QM/MM ONIOM metodu ve QM seviye icin M062X ve MM seviye icin ise
AMBER kuvvet alani kullaniimistir.

Fosfat hidroliz reaksiyonlari ortam kosullarina bagh olarak assosiyatif veya dissosiyatif yollari
izleyebilirler. O nedenle, en dusuk enerjili yolu belirlemek icin iki mekanizma da denenmistir [3].
Aktif merkezdeki bazi amino asitlerin asit/baz katalizi yapabilme ihtimali g6z onunde
bulundurularak, K70, D194 ve D201'den ATP’ye proton transferi birbirlerinden ayr olarak
incelenmistir.
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