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Preface

Dear colleagues,

On behalf of the Board of Directors of the
National Crystallography Association, we would
like to invite you to attend the 5th National
Crystallography Conference to be hosted by
Ondokuz Mayis University in a face-to-face
format.

The 5th National Crystallography Conference is
organized by the National Crystallography
Association. The association was established in
2001 within Hacettepe University in Ankara,
Turkey. The aim of our association is to organize
members' professional, cultural, and social
activities, support education in the field of
crystallography, contribute to the understanding,
development, and dissemination of
crystallography in Turkey, and participate in
scientific activities and publications in this field.
Our association is a member of the European
Crystallographic Association (ECA).

During the conference, besides presentations
from internationally recognized invited speakers,
there will also be oral and poster presentations
by participants.

We look forward to your participation in the 5th
National Crystallography Conference, which will
take place face-to-face from May 17th to 19th,
2024.

With respect and warm regards..

Prof. Dr. Canan Kazak
NCA Chairperson of the Board
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Design of processable polymeric carbon nitride for photo(electro)catalytic
applications.

Santiago Garcia-Granda’, Igor Krivtsov??, Christiane Adler’, Ashish Vazirani®, Dariusz
Mitoraj®, Radim Beranek’

I Department of Physical and Analytical Chemistry, University of Oviedo-CINN, 33006
Oviedo, Spain.

2 Department of Chemical and Environmental Engineering, University of Oviedo, 33006
Oviedo, Spain.

3 Institute of Electrochemistry Ulm University, Albert-Einstein-Allee 47, 89081 Ulm,
Germany.

Polymeric carbon nitride (PCN) is a unique material in the polymer world; It is low-cost, easy
to prepare and possesses outstanding thermal and chemical stability. Most importantly,
however, it shows an ability to efficiently drive photocatalytic oxidation and reduction
reactions under UV-blue light irradiation, which made it one of the best candidates for the role
of photo(electro)catalyst for solar-fuels production. Although the material itself is not a new
discovery, it has been known since times of Liebig, its photocatalytic properties were only
discovered little more than a decade ago[1]. Since then, the properties of this material have
been thoroughly scrutinized and a number of synthetic approaches for the preparation of PCNs
with tuneable characteristics was developed. This, however, has not allowed overcoming a
poor processability of bulk PCN impeding its use in advanced catalytic processes and in solar-
fuel producing systems like photoelectrochemical (PEC) cells. A recent discovery of ionic PCN
also known as poly(heptazine imide) (PHI) followed by the developed in our group method for
water-soluble PHI synthesis[2] has made a huge step in that direction. Water-soluble PHI, apart
from its high photocatalytic activity in alcohol photoxidation, also proved itself as an efficient
stabilizer for ultra-small metallic nanoparticles. On the other hand, the sol-gel processing of
the PHI nanoparticles enabled the first robust PCN-type photoanodes for solar alcohols
reforming even under bias-free conditions[3]. It also made possible obtaining an unprecedented
insight in photogenerated charge dynamics in PHI demonstrating that light-induced
accumulation of electrons leads to its photodoping, resulting in a significant improvement of
PEC performance[4].

[1] Wang, X.; Maeda, K.; Thomas, A.; Takanabe, K.; Xin, G.; Carlsson, J.; Domen, K.;
Antonietti, M., A metal-free polymeric photocatalyst for hydrogen production from water
under visible light. Nat. Mater. 2009, § (1), 76-80.

[2] Krivtsov, I.; Mitoraj, D.; Adler, C.; Ilkaeva, M.; Sardo, M.; Mafra, L.; Neumann, C.;
Turchanin, A.; Li, C. Y.; Dietzek, B.; Leiter, R.; Biskupek, J.; Kaiser, U.; Im, C.; Kirchhoff,
B.; Jacob, T.; Beranek, R., Water-Soluble Polymeric Carbon Nitride Colloidal Nanoparticles
for Highly Selective Quasi-Homogeneous Photocatalysis. Angewandte Chemie-International
Edition 2020, 59 (1), 487-495.

[3] Adler, C.; Krivtsov, L.; Mitoraj, D.; Dos Santos-Gomez, L.; Garcia-Granda, S.; Neumann,
C.; Kund, J.; Kranz, C.; Mizaikoff, B.; Turchanin A., Beranek, R. ChemSusChem 2021, 14,
2170-2179.

[4] Adler, C.; Selim, S.; Krivtsov, I.; Li, C. Y.; Mitoraj, D.; Dietzek, B.; Durrant, J. R.;
Beranek, R., Photodoping and Fast Charge Extraction in Ionic Carbon Nitride Photoanodes.
Adv. Funct. Mater. 2021, 31 (45), 2105369.

We gratefully acknowledge the financial support provided by Spain’s Agencia Estatal de
Investigacion, PID2020-113558RB-C41.



Hexahydroquinoline Derivatives as Potential Inflamatory Mediators Inhibitors

Rahime Simsek', Ezgi Pehlivanlar’, Gokalp Cetin', Sema Ozturk Yildirim23, Pinar Erkekoglu?, Hulya
Tezel Yalcin4, Deniz Arcak*, Gunes Esendagli®

'Dept. of Pharmaceutical Chemistry, Faculty of Pharmacy, Hacettepe University, 06100 Sihhiye,
Ankara-Turkey

2Dept. of Phys, Faculty of Sciences, Eskisehir Tech University, 26470 Eskisehir-Turkey

3Dept. of Phys, Faculty of Sciences, Erciyes University, 38039 Kayseri-Turkey

“Dept. of Pharmaceutical Toxicology, Faculty of Pharmacy, Hacettepe University, 06100 Sihhiye,
Ankara-Turkey

5Dept. of Basic Oncology, Hacettepe University Cancer Institute, 06100 Sihhiye, Ankara-Turkey

Inflammation is the organism's response to an injury or infection. Various factors such as bacteria, viruses, stress,
food and environmental pollution trigger inflammation. Untreated inflammation can become chronic and lead to
chronic diseases such as cancer, Alzheimer's, diabetes, atherosclerosis, COVID-19, autoimmune and
cardiovascular diseases. Inflammatory stimuli activate the production of inflammatory mediators by stimulating
intracellular signaling pathways. Pro- and anti-inflammatory cytokines are proteins that facilitate or inhibit
inflammation. Although cytokines are molecules that govern the immune response, excessive formation of
inflammatory cytokines can lead to various disorders ranging from tissue damage to death. The risk of inflammation-
related diseases increases as a result of chronic tissue damage and cellular dysfunction caused by inflammation
mediators, and inhibition of inflammation mediators can be effective in the treatment of these diseases.
Heterocyclic rings are involved in the structure of many drug molecules. With the discovery of 1,4-Dihydropyridines
(1,4-DHPs) as a heterocyclic ring, medicinal chemistry has gained an important ring system. 1,4-DHPs are
biologically active compounds and currently, drug molecules carrying 1,4-DHP ring system are used in
antihypertensive treatment. Recent studies have shown that 1,4-DHP derivatives used as calcium channel blockers
such as nifedipine, amlodipine, nicardipine, nitrendipine, felodipine, manidipine, azelnidipine and lasidipine also
have anti-inflammatory and immunosuppressive effects.

In the light of this information, since the 1,4-DHP ring is suitable for various modifications and many compounds
carrying this ring system have anti-inflammatory activity, it was thought that new derivatives may also have this
effect.

Based on the data that 1,4-DHP and substituted quinoline derivatives inhibit the release of inflammation mediators
and the data obtained from in silico studies, it was thought that 5-oxo-1,4,5,6,7,8-hexahydroquinoline derivatives,
in which the carboxylate structure at 5th position of the 1,4-DHP ring is enclosed in the ring and carrying two ring
systems together, may also have this effect. For this purpose; 2-methyl-(2,6,6/2,7,7)-trimethyl-4-aryl-5-
oxohexahydroquinoline-3-carboxylate derivatives containing condensed 1,4-DHP ring system were synthesized.
The structure of the synthesized compounds was elucidated by IR, 'H-NMR, *C-NMR, HRMS methods and X-Ray

diffraction.

(0] Ar O
O/R
||
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H

Figure 1: General structure of the synthesized compounds



Figure 2: ORTEP diagram of t-butyl 4-(4-(difluoromethoxy)phenyl)-2,7,7-trimethyl-5-oxo-1,4,5,6,7,8-
hexahydroquinoline-3-carboxylate

The cytotoxicity and reactive oxygen species (ROS) generation potential of the synthesized compounds
were determined and their effects on inflammation mediators were investigated. In addition, molecular
modeling studies were carried out to determine the interaction of the most active derivatives with
molecular targets in the protein structure.

According to the results of biological activity experiments, compounds with small substituents on phenyl
at 4th position of the hexahydroquinoline ring have the ability to inhibit inflammation mediators to some
extent. Compounds synthesized by placing a heterocyclic ring on phenyl at 4th position of the
hexahydroquinoline ring showed TGF-f activation.

1. Meizlish ML, Franklin RA, Zhou X, Medzhitov R. Tissue homeostasis and inflammation. Annual review
of immunology. 2021; 39:557-81.

2. Riley JS, Tait SW. Mitochondrial DNA in inflammation and immunity. EMBO reports. 2020;
21(4):e49799.

3. Sohal HS. A review on recent trends in synthesis and applications of 1, 4- dihydropyridines. Materials
Today: Proceedings. 2022; 48:1163-70.

4. Devi L, Robert AR, Ganja H, Maddila S, Jonnalagadda SB. A rapid, sustainable and environmental
friendly protocol for the catalyst-free synthesis of 2-methyl- 5-oxo-hexahydroquinoline-3-carboxylate
via ultrasonic irradiation. Chemical Data Collections. 2020; 28:100432.

5. Lo MW, Woodruff TM. Complement: Bridging the innate and adaptive immune systems in sterile
inflammation. Journal of Leucocyte Biology. 2020; 108(1):339-51.

6. Wooff Y, Man SM, Aggio-Bruce R, Natoli R, Fernando N. IL-1 family members mediate cell death,
inflammation and angiogenesis in retinal degenerative diseases. Frontiers in immunology. 2019;
10:1618.



Structural and Optical Properties of ZnO Nanoparticles and Thin Films
for OLED and Sensors

Prof Dr. Wan Haliza Abd. Majid (g3haliza@um.edu.my), Dr. Omer Celik and Dr. Mohd Arif Mohd
Sarjidan

Low Dimensional Materials Research Center (LDMRC), Physics Department, Universiti Malaya,
50603 Kuala Lumpur, Malaysia.

ZnO is a llI-VI oxide semiconductor with a wurtzite crystalline structure and a wide direct
bandgap of 3.4 eV at room temperature. It can be used for short-wavelength optoelectronic
devices and has advantages over GaN such as lower production cost and excellent radiation
resistance. Therefore, ZnO nanoparticles are versatile functional materials that offer
optoelectronic properties, piezoelectricity, and pyroelectricity due to the spatial distribution of
the interpenetrated Zn?* and O tetrahedrons and the mixed ionic-covalent character of the Zn-O
bond (with nearly equal contribution from each bonding type) which are responsible for the
intrinsic polarity in the ZnO crystal along the c-axis. Despite the various morphologies, particle
sizes, and structures designed for engineered ZnO nanostructures, no accurate mechanisms
have been proposed to elucidate their formation during the reported procedures. Some issues
such as ineffective surface passivation, interfacial charge recombination, and long-term stability
have collectively led to poor electron injection efficiency. As a result, this has caused low current
density and efficiency of the ZnO-based photovoltaic device, which have not been resolved. It is
necessary to conduct thorough studies on the impact of facet selectivity, structure, and
morphology of ZnO nanostructures on the overall efficiency of solar cells and the associated
mechanism. Band positions and band gaps are dependent on particle size, which makes it
challenging to create effective heterojunctions for efficient charge separation and photocatalytic
activity. Furthermore, additional research is needed to carefully examine the biomedical
application of ZnO NPs and their impact on biological systems. In this research, the focus is to
obtain ZnO by using Zinc Acetate Dihydrate (Zn(CH;COOH),.2H,0), Sodium Hydroxide (NaOH),
deionised water, and ethanol. Syntheses were carried out for different crystal sizes.
Characterisation methods such as XRD, SEM, PL, UV-Vis, thickness measurements and
capacitance response are used to obtain their structural, optical, and humidity sensing
properties. The crystal sizes were calculated separately from the XRD peaks, and their averages
were taken. The energy band gaps of the samples were calculated using Tauc's plot analysis. The
PL emission peaks were identified from the PL spectra, and the capacitance response and
response lag of the humidity sensing capabilities were evaluated on the fabricated devices. These
results were used to assess the potential of the synthesized ZnO for the fabrication of organic
light-emitting diodes (OLED) and humidity sensors. Table 1 shows the quantity of solution used
by the designated samples in the precipitation synthesis process.

According to the XRD analysis using Scherer’s equation, the Ethanol sample has the
largest crystallite size of 18.43 nm, while Water 3 has the smallest value of 13.76 nm. The
crystallographic information obtained from the XRD analysis indicates that the Waste sample has
the highest volume, while Water 3 has the highest defects and strains. The FESEM image of the
Ethanoland Water 2 samples is shown in Figure 1, indicating that Water 2 has a smaller grain size
compared to the Ethanol sample.



ZnADiHd NaOH Ethanol Mx Centrifuge Form
Solutio
n

Amount Sol Mx  Amount Sol Mx  Amount Mx 4000 rpm, 15m,

(gr) (mL) Time (gr) (mL) Time (mL) Time Washed 2 times
(m) (m) (h) with Ethanol
1 Ethanol 2 50 Eth. 20 0,8 50 20 100 1 X White Powder
2 Water 2 2 50 DIW 20 0,8 50 20 100 1 X White Powder
3 Water 3 4 100DIW 20 1,6 50 20 100 1 X White Shell
4 Waste 2 ZnADiHd was added to the waste 30 100 1 X White Powder

solution consisting of Water 3.

Table 1: Information on the synthesis process

Figure 1: FESEM micrographs of (a) Ethanol (b) Water 2 samples, respectively.

The energy band gap (Eg) of the ZnO nanoparticles, calculated using Tauc’s plot, is greater
than 3.4 eV but falls within the range of 3.62-3.66 eV. The sample Water 2 exhibits the highest Eq
of 3.66 eV, while the sample Ethanol has the smallest E; of 3.62 eV. Two photoluminescence (PL)
peaks have been identified: one related to UV-visible emissions at 2.0 eV and the other related to
deep-level emissions (DLE) at 1.6 eV. Additionally, there is a PL peak at around 1.06 eV, which has
notyetbeen reported and identified for ZnO nanoparticles. Based on the changes in the dielectric
constant of the sensing film as a function of relative humidity, as shown in Figure 2, it was
observed that Water 2 exhibited the highest sensitivity (2.38 pF/%RH) and the longest response
lag (4.98%) among the humidity sensors operating in the 50-100% RH range. This suggests that
Water 2, with its smaller grain size compared to the Ethanol sample, has a larger surface area to
volume ratio, leading to better sensitivity and performance as a humidity sensor.
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Figure 2: (a) The capacitance response of an ITO/ZnO/ITO humidity sensor with varying ZnO
synthesis methods was investigated as the relative humidity increased from 10% to 100%
Relative Humidity (RH) and (b) the slight response lag between dry and humid conditions.



Refining Disorders in Single-Crystal X-Ray Diffraction — Using Restraints the Right Way
Dr. Peter Miiller

Massachusetts Institute of Technology 77 Massachusetts Ave, 2-325 Cambridge, MA 02139

Although widely regarded as one of the most powerful tools of three-dimensional structure elucidation,
single-crystal x-ray diffraction has its limitations. The need for a high-quality single crystal is perhaps the
most obvious weakness, however a more subtle yet serious issue poses the lack of understanding about
the method itself. Because the final product of a crystal structure determination gives rise to a beautiful
photorealistic rendering of the atomic model that looks just like a photograph of the molecule, scientist
and laypersons alike tend to uncritically believe what they see, thus overestimating the powers of the
method. The most fundamental misunderstanding, probably, lies in the circumstance that x-ray
diffraction is not a spectroscopic method. That means one does not record individual responses from
atoms or functional groups but rather the Fourier transformation of the complete electron density
function in the unit cell. A crystal structure comprises the spatial and temporal average over the whole
crystal and the full duration of the diffraction experiment, which gives rise to challenges such as twinning
or disorder. Powerful as the method may be, crystal structure determination is complex and not usually
trivial. In order to learn the most from a given diffraction experiment, one has to thoroughly understand
the method and one has to carefully and skillfully perform every step of structure determination. This
presentation will discuss a case where, perhaps, the wish was father to the structure more than an honest
interpretation of the diffraction data; and, certainly, a better understanding of the method could have
prevented the publication of a paper of dubious value.
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Structural insights into nitrogenase complexes against oxygen damage
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Abstract

Nitrogenase enzyme catalyses the conversion of atmospheric nitrogen to bio-available ammonia with its
components called FeP, which is a NifH dimer and catalyzes the ATP-dependent electron transfer reaction, and
MoFe protein, which has two metallocenters for electron transfer. The interaction of immature forms of MoFeP with
the dispensable accessory proteins NafH, NifW/, and NifZ is required for P-cluster maturation (Stappen et al., 2022).
The other nitrogenase catalytic component, FeP, and MgATP are also required for P-cluster maturation within
MoFeP. A significant disadvantage of this system is that cytoplasmic O: rapidly oxidizes and degrades these
cofactors. In conformational protection, FeSll (also known as Shethna Protein IlI) forms a complex with nitrogenase
and protects the nitrogenase from oxygen damage (Shethna et al., 1968, Moshiri et al., 1995). FeSll is a 13 kDa
adrenodoxin type ferredoxin protein with a 2Fe-2S cluster, forming a dimer in solution. Schlesier et al (Schlesier et
al., 2016) obtained a 2.2 A crystal structure of FeSlI in the orthorhombic crystal form. The observed FeSlI crystal
form has five copies in the asymmetric unit. One of them is in a “closed conformation”, forming a “closed” dimer with
a crystallographic symmetry mate. It was proposed that this conformational change is induced by oxidation of the
cluster, and the change renders FeSll to form the protective ternary complex with MoFe and Fe proteins. In our
crystal structure of FeSlIl from Azotobacter vinelandii, which is in the same crystal form, positioning of the atoms in
the unit cell is similar to the previously published one (PDB: 6YAV). However, the hypothesis is that the “open”
conformation may be the product of a crystallization-induced domain swap. The 2Fe-2S cluster is not exposed to
solvent, but in the crystal its interacting helix is replaced by the same helix residues from a crystal symmetry mate.
The full MoFe-FeP-FeSll protein complex structure will confirm the conformation of the FeSll protein in the
nitrogenase complex.

Keywords: nitrogenase, protein crystallography, protein complexes
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Abstract

Barbituric acid derivatives and their organometallic compounds have long been recognized for their pharmacological
potential [1-2]. There exist numerous molecular compounds in our surroundings that significantly influence human
health, ranging from pharmaceuticals to environmental pollutants [3-4]. Understanding the absorption, distribution,
metabolism, excretion, and toxicity (ADMET) properties of these compounds is crucial for assessing their effects on
the human body. In the pursuit of developing new drugs, accurate knowledge of molecular structure is essential,
achieved by X-ray diffraction techniques. In this study, two barbituric acid-based ligands, namely 1,3-dimethyl-2,4,6-
trioxo-hexahydro-pyrimidine-5-(2,6-dimethylphenylamino)methylene  (HL1)  and 1,3-dimethyl-2,4,6-trioxo-
hexahydro-pyrimidine-5-(8-quinolylamino)methylene (HL2), along with their correspond-ing organometallic compo-
unds, were investigated. The molecular and crystal structures of these compounds were determined using X-ray
diffraction techniques. The X-ray diffraction studies revealed various coordination geometries around the metal
center, ranging from distorted square-planar to distorted octahedral. Additionally, non-covalent interactions were
examined in detail. Furthermore, predictive biological activity studies using PASS online software suggested promi-
sing activities for these compounds, including CYP2H substrate, cell adhesion molecule inhibitor, and nicotinic re-
ceptor antagonist. This comprehensive investigation sheds light on the potential pharmacological applications of
barbituric acid derivatives and their organometallic complexes, offering insights for further drug development ende-

avors.

Keywords: Barbituric acid, XRD, non-covalent interactions, ADME, PASS online
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Abstract

Calcium channels contribute to the slow depolarization phase of excitable cells such as cardiomyocytes, skeletal
muscle or smooth muscle cells. Calcium channel blockers block calcium influx by stabilizing calcium channels on
the membrane and are currently used to treat hypertension, cardiac arrhythmias, and angina pectoris acting on L-
type channels. 1,4-dihydropyridine derivatives are widely used in antihypertensive and antiarrhythmic therapy and
in the treatment of angina pectoris. In this study, tert-butyl 4-([1,1'-biphenyl]-4-yl)-2,6,6-trimethyl-5-oxo-1,4,5,6,7,8-
hexahydroquinoline-3-carboxylate (C290H33NO3) was synthesized and was investigated theoretically. The molecular
geometry was obtained from X-ray structure determination and optimized using the density functional theory
(DFT/B3LYP) method with the 6-31G(d,p) basis set.

The geometric parameters obtained from the calculations were compared with the experimental findings and a
perfect agreement was found between the two data. Molecular electrostatic potential (MEP) calculation, Mulliken
population analysis and NBO analysis of the title compound were performed using optimized geometry.

Keywords: Crystal structure, DFT method, NBO analysis
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Investigation of bonding in crystals using 3D electron diffraction
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Abstract

3D electron diffraction (3D ED) is an increasingly popular alternative to x-ray diffraction, capable of ab initio structure
determination in sub-micrometer scale [1]. Electron scattering cross-sections are typically 10* times larger
compared to x-rays, allowing data collection from nano-sized crystals. Electron beams can be focused to diameters
of tens of nanometers, making it possible to collect single crystal data from polycrystalline samples and
distinguishing phases. Experiments can be carried out using transmission electron microscopes (TEM) (Fig.1)
where crystals can be imaged, and spectroscopic and diffraction data collected from the same grain. Other
advantages include easier localization of light atoms including hydrogens [2], direct determination of absolute
structure [3], and an increased sensitivity of data to atomic charges [4]. Multiple scattering of can be taken into
account during structure refinement to obtain accurate R-factors comparable to x-ray diffraction [5].

Our recent work has focused on refinement of charge transfer among atoms, including structures containing heavy
atoms. This is a challenge since their smaller valence/core electron ratio leads to minute changes in electron density,
requiring extremely precise diffraction data to refine bonding effects. We show that it is possible to measure 3D ED
data of sufficient quality to perform these refinements using a spherical atom kappa formalism [6] where atomic
contributions to the charge density remain spherical, but the population of the valence shell is refined while allowing
it to expand or contract as a result of changes in electron-electron repulsion.

We present here results on multiple compounds including CsPbBrs, LusAlsO12, SiO2, Na2Al2SizO10-2H20 and B1sHz2.
The experimentally refined charge flows agree with chemical expectations based on electronegativity (Fig.1). There
are improvements in the displacement parameters and R-factors. The results are validated by DFT calculations for
comparison.

Keywords: electron diffraction, charge density, quantum crystallography.

Electron Beam

® @ \
= 0 ° LJ
® i oA 4 o @) = e
Single Crystal = G \? _ 7{;#‘ = (5 ®
O N -
(® - N .
= @ ® -y , ! ;.*;;. \ % )}
@ = = =
b (@) 4 © Y g’
® 020 | /(((®) = (@) =
5 D =
® % ,a,,/' \ e e |

Fig. 1: Schematization of a nanocrystal being rotated while exposed to an electron beam to collect electron diffraction data
(left). Static deformation maps obtained for LusAlsO12 after charge density refinement (right).
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Abstract

Crystallographic features of synthesized compound (E)-4-methoxy-2-(((2-methoxy-5-(trifluoromethyl)phenyl)imino)
methyl)phenol have been investigated with Hirshfeld surface analysis and XRD method. The stability of the crystal
packing primarily stemmed from N—H---O and C-H---O bonding interactions, further fortified by offset 1r---11 stacking
interactions. To delve into the supramolecular arrangement, Hirshfeld surface analysis was conducted, shedding
light on the intricacies of the crystal packing. The synthesized compound's structure was determined through single
crystal X-ray diffraction analysis, revealing its crystallization within the triclinic crystal system, space group P-1.
Supramolecular assembly is explored by Hirshfeld surface analysis, and supramolecular geometric features of the
titte compound involve the compact arrangement of title molecules with each other. The properties of dispersion

energy have been examined through studies on interaction energy and energy frameworks.

Keywords: Schiff base, X-ray diffraction method, Hirshfeld surface analysis, supramolecular geometric properties,
interaction energy and energy frameworks
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Fig. 1. Graphical abstract of title compound
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Abstract

We compare two new titles composed of isomer molecules of geometries, intermolecular and intramolecular
interactions, spectral Uv-Vis and FT-IR analysis, strengthness and optical polarizabilities. The dihedral angles of
aromatic rings of title molecules with order are 76.88° and 4.04°. Even though their plane angles drastically change,
their space group are triclinic, and compatibly notable changes only appear on beta angles, with respectively 85.847
(4)° and 76.112 (2)° Furthermore, The bond distances of the intramolecular N...H-O tautomeric domain forming
S(6) varied by less than the maximum of 6A of the distances between similar bonds of two molecules.The first
lemma molecules have two parallel displaced 11-17 interactions. In the phenol part, the distance between the plane
centroid and the plane centroid is 3.594(5)A, and the plane shift is 0.800(8) A. On the aniline side, the plane shift is
between 1.116(6) A, and the plane centroid distance is 3.840(3) A. The other synthesized structure's single -1
interaction has a 4.5246A distance between aromatic benzene rings with a 2.929 A phase shift. Associated with
these interactions, we find that Hirshfeld surface analysis gives higher values of van der Waals for H-H, C-H, and
H-C connection rates on the surface of the first molecule. On the other hand, Nonlinear Optics (NLO) analysis shows
that the dipole moment, average isotropic polarizability, and anisotropic polarizabilities of the second structure give
greater value. Moreover, NBO analysis similarly confirms that the second component has better intramolecular
charge transfer. In addition, the lower Homo-Lumo gap also agrees with the results of FT-IR and Uv-Vis observation.

Keywords: Schiff Base, Hirshfeld Surface Analysis, NLO,
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Abstract

Cyanide-bridged coordination polymers have been investigated for next-generation chemical designs due to their
magnetic, optical, electrical, catalytic and biological properties. Besides that organic ligands can be used to enable
the formation of 1D, 2D and 3D dimensional layers as well as polynuclear structures, chains and layers. In this study,
three new coordination polymers with 3-(aminomethyl)pyridine (3ampy) and hexacyanometallate(lll) ions
(IM(CN)e]®>~, M = Cr, Fe or Co), [Cd3(u-3ampy )a(H20)4Cr2(u-CN)s(CN)aln(1), [Cd3(u-3ampy)2(H20)2Fe2(u-CN)s(CN)7]n
(2) and [Cds(p-3ampy)s(H20)4Co2(u-CN)s(CN)sln (3), were synthesized and characterized by single crystal X-ray
diffraction and powder X-ray diffraction techniques. The single crystal X-ray diffraction analyses shows that
coordination polymers 1 and 3 are two-dimensional structures, whereas coordination polymer 2 is a three-
dimensional structure where two adjacent metal ions are linked via 3ampy and CN bridges. The coordination
spheres of all coordination polymers show distorted octahedral geometries.

Keywords: Hexacyanometalatte(lll) complex, 3-(Aminomethyl)pyridine Complex, Coordination polymer

(a) (b) (c)

Fig. 1: The molecular structures of 1 (a), 2 (b) and 3 (c) showing the atom numbering schemes.
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Abstract

The aim of this study is to present the developments of artificial intelligence (Al) technology in the field of
crystallography and to explain the relationship between crystallography and Al. Nowadays, with the use of artificial
intelligence, it has become important to understand the structural properties and behaviour of crystals and also to
analyse crystal structures. This study addresses how existing artificial intelligence algorithms are used in the field
of crystallography and how they are effective in many areas from the synthesis of crystals to the characterisation of
their properties and material design. It also discusses the role of crystals in various industrial and scientific
applications and the future potential of emerging technologies together with artificial intelligence. This work serves
as a guide for researchers in the field of artificial intelligence and crystallography to understand the current state
and future directions.

Keywords: artificial intelligence, crystals, applications
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Syntheses and crystal structures of one-dimensional [Cd(u-4aepy)2(H20)2][M(CN)4]
[4aepy = 4-(2-aminoethylpyridine), M(ll) = Ni(ll) or Pd(ll)] complexes
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Abstract

Two metal-cyanide complexes given by the formula [Cd(p-4aepy)2(H20)2][M(CN)4] [where 4aepy = 4-(2-
aminoethylpyridine), M(ll) = Ni(ll)(1) or Pd(I)(2)] have been synthesized, and the crystal structures of these
complexes have been elucidated by single crystal X-ray diffraction technique. The structure of the complexes
involves Cd(ll) as the first metal, Ni(ll) or Pd(ll) as the second metal, and cyanide and 4-(2-aminoethylpyridine)
molecules as organic ligands. It has been determined that the complexes belong to the monoclinic system and the
C2/c space group using single crystal X-ray diffraction technique. The Cd(Il) atom used as the first metal shows a
distorted octahedral structure in coordination with the four nitrogen atoms of the 4-(2-aminoethylpyridine) molecule
and the two oxygen atoms of the water molecule. In the molecular structure of the complexes, the 4-(2-
aminoethylpyridine) molecule coordinates as a bridge to two cadmium atoms, but it does not coordinate to the
second metal atom [Ni(ll) or Pd(Il)]. The atoms of the second metal, Ni(ll) or Pd(ll), coordinate to the four carbon
atoms of the four cyanide molecules and exhibit square planar geometry. As a result of structural analysis, it has
determined that the molecular structures of the complexes are similar to each other and possess a one-dimensional
polymeric structure. The three-dimensional supramolecular structure of the complexes is formed by M---11 and
hydrogen bond (N-H:::N and O-H::-N) interactions. M:--11 interactions occur between the pyridine ring of the 4-(2-
aminoethylpyridine) molecule and the M(Il) metal atoms, N-H---N hydrogen bonding occurs between the NH of the
4-(2-aminoethylpyridine) molecule and the N atom of cyanide, and O-H-:-N hydrogen bonding occurs between the
OH of the water molecule and the N atom of cyanide. Additionally, C-H:-:N (1) and C-H:--O (2) intermolecular
interactions have also been observed in the complexes.

Keywords: Tetracyanonickelate(ll) complex, Tetracyanopalladate(ll) complex, Cyanide complex.

Fig. 1: The molecular structure of the complex [Cd(u-4aepy)2(H20)2][Ni(CN)4]
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Synthesis, Crystal Structure, Hirshfeld Surface Analysis, Molecular Docking,
IR Spectroscopy and DFT Calculations of a Novel 2D Layered Hybrid Com-
pound (C6H10N30)2Cu2Cl6
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Abstract

The 2D hybrid compound bis(2-amino-4-methoxy-6-methylpyrimidinium) bis(u2-chloro)-tetrachloro-di- copper(ll),
(CeH10N30)2Cu2Cls, is successfully synthesized by slow solvent evaporation at room temperature. Structural
properties have been investigated through single-crystal X-ray diffraction and reveal that the structure contains
a centrosymmetric hexachlorodicuprate group where each Cu atom is coordinated to four Cl atoms in a slightly
distorted square planar geometry. There are short contacts between neighboring [Cu2Cls]2~ dimer units. The crys-
talline building stability is ensured by N-H---Cl and C—H-:-O hydrogen bonding as well as weak C—H---1r intermo-
lecular interactions. From the infrared spectroscopy analysis, the functional groups were identified. Simultane-
ously, the electrical properties and Hirshfeld surface analyses were also elucidated. Furthermore, the molecular
docking study of 2D hybrid compound bis(2-amino-4-methoxy-6-methylpyrimidinium) bis(2-chloro)-tetrachloro-di-
copper(ll) ligand with an HSP90/PDB: 5LRZ was performed by Autodock Vina. Additionally, drug-likeness and
ADME properties and evaluations of the newly synthesized molecule were performed in detail. FT-IR was used
to explore the modes of vibration of the different functional groups present in the studied compound.

Keywords: Crystal Structure, Hirshfeld Surface, drug-likeness, copper complex
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Experimental and theoretical investigation on N-(3-hydroxyphenyl)benzenesulfonamide
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Abstract

The title compound has been characterized by single-crystal X-ray diffraction technique which crystallizes in space
group [2/a with eigth molecules in the unit cell. X-ray analysis shows that intermolecular O—H---O and N—H---O
hydrogen bonds stabilize the crystal structure. Quantum-chemical computations were carried out with the
GaussView 5 (Dennington et al., 2009) molecular visualization program and the Gaussian 09 program package
(Frisch et al., 2009). The molecular structure was optimized using HSEH1PBE density functional method (Heyd et
al., 2006) at cc-pVDZ basis set (Dunning Jr., 1989). There exists a good correlation between experimental and
theoretical findings.

Keywords: Crystal structure, DFT, spectroscopy.

theoretical (DFT)
Fig. 1: Experimental and optimized structure of N-(3-hydroxyphenyl)benzenesulfonamide
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Abstract

A new Schiff base compound of N'-[(2,6-dichlorophenyl)methylidene]-2-{[3-(trifluoromethyl)phenyllamino
}benzohydrazide was synthesized and characterized through various spectroscopic techniques, including infrared,
"H NMR, 3C NMR spectroscopy and X—ray diffraction. Experimental results collected by XRD were compared with
theoretical results obtained from Density functional theory method. Hirshfeld surface analysis was used to obtain
three dimension molecular surface and two dimension fingerprint plots to illustrate the intermolecular bonding.
Theoretical calculations provide valuable insights into both global and local chemical activity, as well as the
properties of molecules and chemicals, including their nucleophilic and electrophilic nature. The DFT method at
B3LYP/6-311++G (d,p) basis set was employed to study the optimized structure and geometric parameters, as well
as to explore the frontier molecular orbitals, global reactive parameters and molecular electrostatic potential
characteristics which cannot be obtained by experimental methods. Additionally, electrophilicity based charge
transfer study was carried out with DNA bases to determine the direction of charge transfer. Finally, an investigation
was carried out using molecular docking analysis to examine the binding energies of the title compound with PDB
ID: 2QDJ protein target. The analysis yielded significant insights into the possible interactions, offering valuable
findings in the process.

Keywords: Hydrazone; DFT calculations; X-ray Diffraction
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Fig. 1: Synthesis of N'-[(2,6-dichlorophenyl)methylidene]-2-{[3-(trifluoromethyl)phenyllamino} benzohydrazide

References

Verma, G., Marella, A., Shaquiquzzaman, M., Akhtar, M., Ali, M. R., & Alam, M. M. (2014). A review exploring
biological activities of hydrazones. Journal of Pharmacy & Bioallied Sciences, 6(2), 69.
https://doi.org/10.4103/0975-7406.129170

Tatum, L. A., Su, X., & Aprahamian, |. (2014). Simple hydrazone building blocks for complicated functional
materials. Accounts of Chemical Research, 47(7), 2141-2149. https://doi.org/10.1021/ar500111f

Paulus, W., Ringsdorf, H., Diele, S., & Pelzl, G. (1991). Columnar phases from semi-discoid molecules: Phase
induction via hydrogen bonding and charge transfer interactions. Liquid Crystals, 9(6), 807-819.
https://doi.org/10.1080/02678299108055003



Poster Presentations



Scientific Program — Poster Presentations

(P-1)

Onur Sahin

Sc-Xrd Analysis From Crystal Selection To Structure Solution

(P-2)

Zarife Sibel Sahin, Zeki Kartal

Molecular characterization of a one-dimensional Ni(ll) complex

(P-3)

Gokhan Alpaslan, Halil Gékce, Mustafa Macit, Namik Ozdemir

Crystal structure, Spectroscopic Analyses and DFT Studies of (E)-1-(3-((3,5-di-
tert-butyl-2-hydroxybenzylidene)amino)phenyl)ethan-1-one

(P-4)

Nadihan Yolgecti, Mehmet Akkurt, Ezgi Pehlivanlar, Gékalp Cetin, Rahime
Simsek, Metin Kul, Sema Oztiirk Yildirim, Ray J. Butcher

Synthesis and Crystal Structure of Methyl 4-[4-(difluoromethoxy)phenyl]-2,7,7-
trimethyl-5-ox0-1,4,5,6,7,8-hexahydroquinoline

(P-5)

Nefise Ozgelik, Raziye Gatak Gelik, Tuncay Tung
2-[(2E)-2-(2-klor-4-florobenziliden)hidrazinli]piridin

(P-6)

Nadihan Yolgecti, Mehmet Akkurt, Gokalp Cetin, Rahime Simsek, Sema
Oztiirk Yildinm, Ray J. Butcher

Isopropyl 4-[4-(difluoro-methoxy)phenyl]-2,6,6-trimethyl-5-oxo-1,4,5,6,7,8-hexa-
hydroquinoline-3-carboxylate: Synthesis and Crystal Structure

(P-7)

ilknur Simsek, Yelda Bingél Alpaslan, Mustafa Macit, Namik Ozdemir

The Single-Crystal X-ray Diffraction Analysis and Quantum Mechanical
Calculations of (E)-2,4-di-tert-butyl-6-((3,4-dimethoxybenzylimino)methyl)phenol
(C24H33NO3)

(P-8)

Nadihan Yolgecti, Mehmet Akkurt, Gokalp Cetin, Rahime Simsek, Sema
Oztiirk Yildinm, Ray J. Butcher

Tertbutyl 4-[4-(difluoromethoxy)phenyl]-2,6,6-trimethyl-5-oxo-1,4,5,6,7,8-
hexahydro-quinoline-3-carboxylate: Crystallographic Characterization

(P-9)

Onur Rauf Yilmaz, Cigdem Albayrak Kastas, Canan Kazak

Determination of The Structure of (E)-2-Bromo-4-Methyl-6-[(4-Bromo-
Phenylimino)Methyl]Phenol by XRD, FT-IR, UV-Vis and Computational
Identification




(P-10)

Yelda Bingél Alpaslan, ilknur Simsek, Mustafa Macit

Single-Crystal X-ray Diffraction Analysis and Quantum Mechanical Calculations of
(E)-2,4-di-tert-butyl-6-((4-iodophenylimino)methyl)phenol (C21H26INO)

(P-11) Duygu Barut Celepci
Understanding the Biological Activity of Malvin as an Anthocyanin Compound
Using Theoretical Approaches

(P-12) Senol Toprak
Quantum Mechanical Calculation Of Some Chemical Properties Of The Hypericin
Molecule

(P-13) Cigdem Albayrak Kastas, Gokhan Kastas
The investigation of molecular and crystal structures for (E)-2-[(4-bromo-3-
methylphenylimino)methyl]-6-ethoxyphenol with experimental and computational
methods

(P-14) Basak Kosar Kirca, Cigdem Albayrak Kastas
(E)-2-((Bromophenylimino)methyl)-3,4-dichloro-6-ethoxyphenol

(P-15) Gokhan Kastas, Cigdem Albayrak Kastas
Structural Investigation of bis{2-ethoxy-6-(E)-[(3-methylphenyl)imino) methyl]
phenolato-kN,kO}copper(ll)monohidrate

(P-16) Sultan Basak, Cem Ciineyt Ersanh
Elucidation of the structure of a molecule containing a Schiff base using quantum
chemical methods and investigation of its anticancer properties

(P-17) Erbil Dagdelen, Erbil Agar, Canan Kazak
Crystal Structure and Molecular Docking of (E)-4-((3-chloro-4-hydroxy
benzylidene)amino)-1,5-dimethyl-2-phenyl-1H-pyrazol-3(2H)-one

(P-18) Merve izmirli, Hande Karabiyik, Resul Sevingek, Hasan Karabiyik, Duygu

Barut Celepci, Muhittin Aygiin

Crystal Structure and Hirshfeld Surface Analyses of two novel benzimidazole
bromide compounds

(P-19) New Benzimidazolium Salts Bearing Chloro-/Fluorobenzyl-Substituted:

Synthesis and Crystal Structures
Betiil SEN YUKSEL, Resul Sevingek Aydin AKTAS, Yetkin GOK, Muhittin AYGUN




5" Turkish National Crystallographic Meeting, 17-19 May 2024, Samsun, Tiirkiye P-1

Sc-Xrd Analysis From Crystal Selection To Structure Solution

T"Onur SAHIN
' Sinop University, Faculty of Health Sciences, Department of Occupational Health & Safety, Sinop, Ttrkiye

* E-mail: onurs@sinop.edu.tr

Abstract

Single crystal X-ray diffraction analysis is an effective and accurate analysis used in structure determination. The
purpose of this analysis process is to determine the structure of crystals in single crystal form at the atomic scale.
In this study, | aim to provide a detailed explanation of the single crystal analysis process, which is an intensively
used field, so that it can be better understood by all users. In this regard, it aims to make the operations easier to
understand by supporting the explanation with pictures. Single crystal XRD analysis is explained step by step for
all application steps, starting from the first step, crystal selection. Data reduction was performed with APEX 3. Data
were corrected for absorption effects using the multi-scan method (SADABS). The frames were integrated with the
Bruker SAINT software package using a narrow-frame algorithm.

Keywords: SC-XRD, APEX 3.

Fig. 1: Processes from crystal selection to data collection.
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Abstract

The X-ray single crystal study shows that the complex 1 has 1D coordination polymer. The Ni(ll) ion is coordinated
by three nitrogen atoms from 3-aminopyridine ligands, two nitrogen atoms from thiocyanate molecules, one oxygen
atom from aqua ligand, thus showing a octahedral coordination geometry. The Ni(ll) ions are bridged by amino
groups to form a 1D coordination polymer which is running parallel to the [010] direction. Adjacent these 1D
coordination polymers are joined by N-H:*O, O-H**N and N-H-**S hydrogen bonds to generate 3D supramolecular
network.

The structure was solved by direct methods using SHELXS-2013 [1] and refined by full-matrix least-squares
methods on F2 using SHELXL-2013 [2]. The following procedures were implemented in our analysis: program used
for molecular graphics were as follow: MERCURY programs [3]; GUI for other software related to structure solution:
WinGX [4].

Keywords: SC-XRD, coordination polymer, hydrogen bonds.

Fig. 1: The 3D supramolecular network
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Abstract

The molecular structure of the title compound, C23H290NO2, was determined by X-ray single crystal diffraction tech-
nique. The compound crystallizes in the monoclinic, space group P21/c with unit cell dimensions a=19.2539(19) A,
b= 7.1440(7) A, c= 16.7712(16) A, B=111.265(7)° and Z=4. X—ray diffraction investigation shows that the title com-
pound in phenol-imine form with O-H--N intramolecular hydrogen bond. Detailed investigations of the presence
and nature of the intermolecular contacts within solid state crystal packing form of title compound were examined
by Hirshfeld surface analysis. The optimized molecular geometry and vibrational wavenumbers of the compound
have been calculated using the density functional method (DFT) in the ground state and compared with the exper-
imental data. In addition, DFT calculations of the compound, molecular electrostatic potential (MEP) and frontier
molecular orbital calculations were performed at B3LYP/6-311++G(d,p) level of theory.

Keywords:Crystal Structure, Hirshfeld, DFT.

Fig. 1: ORTEP-3 structure of title compound
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Abstract

Methyl 4-[4-(difluoromethoxy)phenyl]-2,7,7-trimethyl-5-ox0-1,4,5,6,7,8-hexahydroquinoline crystallizes with Z = 8 in
the C 2/c monoclinic space group. In the crystal structure, molecules are linked by N—H...O and C—H...O
interactions, forming a periodic network in three dimensions. The cohesion of the molecular packing is ensured by
van der Waals forces between these layers. The 1,4-dihydropyridine ring (N1/C1/C6-C9) of the compound as
shown in Figure 1 adopts a distorted boat conformation [puckering parameters (Cremer & Pople, 1975) are Qt =
0.196 A, 8 = 72.2° and ¢ = 185.8°], while the cyclohexane ring (C1- C6) has a distorted half-chair conformation.
The atoms of the 4-difluoromethoxyphenyl group in the compound are disordered over two sites with refined
occupancy factors of 0.647 and 0.353. Disorder 4-[4-(difluoromethoxy]lphenyl ring major (C15-C20) and minor
(C15A—C20A) components are separated by the mean plane of the quinoline ring system [N1/C1— C9; maximum
deviation = 0.382 (2) A] by 80 A, respectively.

Keywords: Crystal structure, 1,4-dihydropyridine ring.

ca1 F

Figure 1. Molecular Structure of the Compound.
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Abstract

The condensation product of a hydrazine with aldehydes or ketones is called hydrazone. Hydrazones are ligands
which can be synthesized in a very simple way and are good crystallizing compounds with sharp melting points.
Hydrazones are also very useful for the synthesis of metal complexes as they easily form stable complexes with
most transition metal ions. Therefore, hydrazones and their metal complexes have gained a special attraction and
growing interest in chemistry and biology, analytical chemistry. Also, hydrazones possessing an azomethine —
NHNOCH— proton constitute important class of compounds for new drug development [2]. Also, hydrazones have
been intensively investigated mostly for pharmacological applications due to their potential application as anticancer,
antiviral, antibacterial, and antifungal agents [3-7].

In this work, 2-[(2E)-2-(2-chloro-4-fluorobenzylidene)hydrazinyl]pyridine schiff base molecule has been synthesi-
zed and characterized by single crystal X-ray determination (Fig. 1) . Intensity data were collected with a 16 Meg-
apixel Bruker APEX-II CCD detector on the Bruker Smart Breeze three circles diffractometer at the Aksaray Univer-
sity, Science and Technology Application and Research Center. Unit cell was determined with 5825 reflections.
According to the data found, it was seen that the monoclinic system in the P 21/c space group crystallized. The
collected data were applied the multi-scan absorption correction. The crystal structure was directly solved using the
SHELXS-97 program [8] in the WinGX program [9], which was found in 2465 independent reflection out of 17626
total reflections. According to the criteria determined in the refinement process, the refinement was carried out by
the least squares method using the SHELXL-2018 program [8], taking into account 155 parameters for 1551
reflections. As a result of the refinement, bond lengths, bond angles, torsion angles, atomic coordinates and
temperature parameters of the structure were obtained. It was determined that there was an N-H...N hydrogen
bond between the molecules in the crystal.

Keywords: Hydrazone, Crystal, X-Ray.
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Fig. 1: An ORTEP-III drawing of title compound.
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Abstract

Isopropyl 4-[4-(difluoro-methoxy)phenyl]-2,6,6-trimethyl-5-ox0-1,4,5,6,7,8-hexa-hydroquinoline-3-carboxylate
orthorhombic P bca It crystallizes in the space group with Z = 8. In the crystal, molecules are bonded by N—H...O,
C—H...F and C—H... © interactions, forming layers parallel to the (002) plane. The stability of molecular packing is
provided by van der Waals forces between these layers. The 1,4-Dihydropyridine (N1/C1/C6—C9) and cyclohexane
(C1—C6) rings both have the distorted boot conformation (Figure 1) [for the 1,4-dihydropyridine ring, shrinkage
parameters: Qr = 0.3187 (9) A, 8 = 105.86 (16)°, ¢ = 359.72 (17)° and for the cyclohexane ring: Qr= 0.4332(11) A
0 = 131.14(13)°, o= 301.37 (17)°]. The 4-[4-(Difluoromethoxy]phenyl ring (C17-C22) has a dihedral of 86.39 (4)°
with the mean plane of the quinoline ring system (N1/C1-C9; maximum deviation = 0.421 (1) ) A]. makes an angle.

Keywords: crystal structure, cyclohexane ring; van der Waals interactions.

Figure 1. Moleculer Structure
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Abstract

The molecular structure of the title compound, C24H33NO3, was determined by X-ray single crystal diffraction tech-
nique. The compound crystallizes in the monoclinic, space group P21/n with unit cell dimensions a=8.7461(8) A, b=
35.213(3) A, c= 7.3723(8) A, B=95.525(8)° and Z=4. X-ray diffraction investigation shows that the title compound
in phenol—imine form with O—H--N intramolecular hydrogen bond. The quantum mechanical calculations of crystals
were carried out with Gaussian 09W [1] package program using Density Functional Theory (DFT) in order to com-
pare the obtained experimental data with theoretical data and to determine some molecular properties that cannot
be determined by the X-ray single crystal diffraction method. Firstly, the optimized molecular geometry of the com-
pound have been calculated using B3LYP/6-311++G(d,p) level of theory. Additionally, Mulliken atomic charges dis-
tribution, Molecular Electrostatic Potential (MEP) and Frontier Molecular Orbitals (FMOs) calculations were at the
same methods.

Keywords: Schiff Base, X-ray diffraction, Quantum Chemical Methods, Density Functional Theory

Fig. 1: ORTEP-3 structure of title compound
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Abstract

The compound crystallizes in the orthorhombic P bca space group with Z = 8. The 1,4-Dihydropyridine ring (N1/C1
— C4/C9) and the cyclohexane ring (C4 — C9) both have a distorted boat structure [shrinkage parameters for the
1,4-dihydropyridine ring: Qr = 0.3403 A, @ = 73.4°, ¢ = 180.4° and for the cyclohexane ring: Qr=0.420 A, 8 = 131.7
(6)°, ¢ = 356.2°]. The 4-[4-(Difluoromethoxy] phenyl ring (C18 — C23) is a component of the major and minor
disordered components of the quinoline ring system with their mean planes dihedral angles of 84.47 (4) and 88.71
(5)°, respectively, in the cyclohexane ring of the quinoline ring system (Figure 1).

The two carbon atoms (C7/C7A and C8/C8A), the atoms of the dimethyl group attached to the cyclohexane ring,
and the two carbon atoms of the cyclohexane ring are disordered in the crystal over two regions in the ratio of 0.646
(3):0.354 (3). They form layers parallel to the ( 0 0 2 ) plane by bonding with C—H...F and C—H...p interactions.

Keywords: Crystal structure, quinoline ring system, disorder.

Figure 1. Moleculer Structure
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Abstract

We examine the structure of (E)-2-Bromo-4-methyl-6-[(4-bromo-phenylimino)methyl]phenol geometrical features
with XRD. The title compound has a triclinic crystal system with P1 space groups (no.2). We illustrate molecular
orbital features of vibration and lowest molecular translation energy levels via FT-IR and Uv-Vis. Spectroscopic
results are compatible with our computational HOMO-LUMO, IR, and UV-Vis results. Two-dimensional fingerprint
plots and Hirshfield surface analysis were used to elaborate intermolecular and intramolecular interactions. The
main induced dipole effect appears between hydrogen and hydrogen at 47% percentage. Related to center of
inversion symmetry, the second practical intermolecular molecular van der Walls effect is the Br-H with 15.2%.
NLO analysis shows that the dipole moment is 1.5 au, the average isotropic polarizability is 252.4 au, and the
anisotropic polarizability is 252.03 au. That result clarifies that the title molecule is stable and less polarizable than
literatiire. NBO analysis gives that molecular charge transfer mainly occurs on intramolecular tautomeric ring S(6).
In the literature, the title molecule is more stable than related to similar structures.

Keywords: Hirshfeld Surface Analysis, NBO, NLO
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Abstract

The molecular structure of the title compound, C21H26INO, was determined by X-ray single crystal diffraction tech-
nique. The compound crystallizes in the monoclinic, space group P21/c with unit cell dimensions a=18.2550(7) A,
b= 10.7749(6) A, c= 10.3253(5) A, B=93.143(4)° and Z=4. X-ray diffraction investigation shows that the title com-
pound in phenol-imine form with O—H-N intramolecular hydrogen bond. The quantum mechanical calculations of
crystals were carried out with Gaussian 09W [1] package program using Density Functional Theory (DFT) in order
to compare the obtained experimental data with theoretical data and to determine some molecular properties that
cannot be determined by the X-ray single crystal diffraction method. Firstly, the optimized molecular geometry of
the compound have been calculated using B3LYP/6-311++G(d,p) level of theory. Additionally, Mulliken atomic
charges distribution, Molecular Electrostatic Potential (MEP) and Frontier Molecular Orbitals (FMOs) calculations
were at the same methods.

Keywords: Schiff Base, X-ray diffraction, Quantum Mechanical Methods, MEP, FMOs

Fig. 1: ORTEP-3 structure of title compound
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Abstract

Colorful fruits and vegetables have been linked to improved health and lifespan, as well as a lower risk of some
chronic diseases. Many studies have focused on the properties of polyphenolic chemicals, a wide family of com-
pounds found in plants. Inside this family, flavonoids are abundant in foods like fruits and vegetables. The most
prominent class of flavonoids is anthocyanins. Anthocyanins have received significant attention in pharmaceutical
research due to their vibrant color, excellent water solubility, and beneficial biological effects. In their glycoside form,
which is bound to sugar molecules, is more stable and less sensitive to degradation caused by light, pH changes,
and heat. In this presentation, the biological activity and the potential inhibition properties of malvin (malvidin-3,5-
diglucoside) molecule on SARS-CoV-2 protein will be discussed in detail. The results of the theoretical studies such
as the geometry of the molecule, its electronic structure, and vibrational and topological analysis will be shown.
Also, the outcomes of inhibition studies and biological activity predictions that are carried out by Molecular Docking
and ADME will be given, and compared to one of the most effective drugs that has been used during the Covid-19

pandemic.

Keywords: Anthocyanin, malvidin-3,5-diglucoside, DFT, molecular docking

Fig. 1: Scheme of the theoretical analysis of malvin as an anthocyanin.
(First image: https://www.britannica.com/science/anthocyanin)
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Abstract

Hypericin is a naturally occurring compound found in St. John's wort (Hypericum perforatum) and some other plants
in the Hypericaceae family. The chemical formula of hypericin is C3oH160s, it has a red dye and is one of the main
active ingredients responsible for the medicinal properties of St. John's wort. Hypericin has generally been studied
for its potential antidepressant, antiviral, and anticancer properties and continues to be studied today.

Hypericin is a medicinal herb commonly used to treat mild to moderate depression, anxiety, and sleep disorders.
Its homeland is Europe, but it can also be found in other parts of the world with a temperate climate. There is
evidence that the active compounds in St. John's wort, including hypericin, hyperforin and flavonoids, have
antidepressant and anxiolytic properties by affecting neurotransmitters such as serotonin, dopamine and
norepinephrine in the brain. Hypericin can be obtained from St. John's wort through a maceration process that takes
about 55-60 days to produce tinctures or extracts for medicinal purposes. Maceration refers to a process in herbal
therapy or pharmacology in which herbal material is soaked in a liquid (usually a solvent such as alcohol or oil) to
extract its active ingredients. Obtaining this red plant essence is a long process. We obtained the St. John's wort
plant by exposing it to sunlight in a glass jar with extra virgin olive oil.

Since the hypericin molecule has found such a wide field of research in folk medicine and other scientific circles, it
is believed that this plant extract deserves further research. In this study, we aimed to perform quantum mechanical
calculations of the hypericin molecule to better understand the structure of this molecule and shed light on future
studies.

Keywords: Hypericin, Maceration, St. John's wort.

Fig. 1: Hypericin molecule
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Abstract

A new Schiff base, (E)-2-[(4-bromo-3-methylphenylimino)methyl]-6-ethoxyphenol, was synthesized (Fig 1). It has
been investigated experimentally (XRD and UV-vis) and computationally (DFT and HOMA). It is known that there
are two tautomeric forms of an o-hydroxy Schiff base in the solid state named phenol-imine form and keto-amine
form. The most important differences between the phenol-imine and keto-amine forms are the location of the
tautomeric proton, the changes in the bond lengths of the aromatic ring, and the C-N, C-O bond lengths associated
with the tautomerism [1, 2]. According to the XRD studies, the tautomeric proton (H1) is located on the oxygen atom
(O1) in the compound. Namely, compound exists in phenol-imine form in solid state. The dihedral angle between
the aromatic rings is 26.60°, which shows significant deviation from the planarity. In order to reveal tautomerism-
related-changes in the molecular structures, we have also used the DFT method as an alternative approach. The
calculated values proved that the C-O and C-N bonds possess single and double bond characters, respectively.
The phenol-imine form was found to be preferred by the compound. We have applied Harmonic Oscillator Model of
Aromaticity (HOMA) [3]. The HOMA indices of the rings R(C1-C6) and R(C8-C13) in the compound have been
calculated as 0.973 and 0.979, respectively. Therefore, it can be proposed that the rings in the compound have
almost pure aromatic characters and high t-electron delocalization. The results of PES scan process have been
also used to calculate the activation energy for the transition from phenol form to the keto-amine form. The activation
energies have been obtained as 6.16 kcal/mol.UV-vis spectra of the compound have recorded in two solvents with
different dielectric constants. Regarding the spectra, we can say that the compound exists only in the phenol-imine
form.

Keywords: Schiff Base, XRD, DFT.
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Fig. 1: The molecular structure of compound.
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Abstract

Schiff bases are compounds having C=N double bond and formed by reaction of a primary amine and an aldehyde.
The most commonly studied class of compounds are o-hydroxy Schiff base derivatives. o-Hydroxy Schiff bases
have attracted the interest of chemists and physicist because of their photochromic and thermochromic features in
the solid state. They have widely used as ligands in the field of coordination chemistry, for the design of various
molecular electronic devices and in the synthesis of important drugs [1].

o-Hydroxy Schiff bases exist as enol, keto or zwitterionic form in solid state. Depending on their forms, three types
of strong intramolecular hydrogen bonds are possible in ohydroxy Schiff bases: O—H...N in enol-imine, N-H...O in
keto-amine tautomers and N*-H- - O~ in zwitterionic forms [2]. The title compound, (E)-2-
((Bromophenylimino)methyl)-3,4-dichloro-6-ethoxyphenol adopts a keto-amine tautomeric form and displays a
strong intramolecular N-H...O hydrogen bond between atoms N1 and O1. In this study, we examined and illustrated
the molecular structure and non-covalent interactions for the o-hydroxy Schiff base compound (E)-2-
((Bromophenylimino)methyl)-3,4-dichloro-6-ethoxyphenol based on X-ray diffraction data.

Keywords: Crystallography, Non-Covalent Interactions, Hirshfeld Surfaces.
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Fig. 1: Molecular structure of (E)-2-((Bromophenylimino)methyl)-3,4-dichloro-6-ethoxyphenol
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Abstract

In this study’, the copper complex of a Schiff base, bis{2-ethoxy-6-(E)-[(3-methylphenyl)imino)methyl]phenolato-
kN,kO}copper(ll)monohidrate has been synthesized (Fig. 1). Its molecular and crystal structures have been
investigated using X-ray diffraction technique (XRD), FT-IR, and UV-vis spectroscopy. It was found that the Schiff
bases behave as bidentate ligands chelating the Cu(ll) ion through two imine N atoms and two phenolic O atoms in
a cis configuration. The two phenyl rings in the same ligand have different aromaticies from each other. This is also
the case for corresponding rings of two ligands. The Cu(ll) ion has a slightly distorted square-planar coordination
geometry. In the crystal packing of the complex, the aromatic C-H::-C interactions forms the 1D structure of the
network. The dimensionality increases to 2D via C-H---Cg interactions between the aliphatic C-H groups and
aromatic rings. The 2D structure extends in the plane (010) topologically forming a common rectangular, also named

as (4,4) or (44)-net.

Keywords: Schiff base, copper complex, XRD.

C31 c1

Fig. 1: The molecular structure of bis{2-ethoxy-6-(E)-[(3-methylphenyl)imino)methyl]phenolato-kN,kO}copper(ll)monohydrate

"This study was supported by Sinop University Scientific Research Coordination Unit. Project Number: FEF-1901-21-006.
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Elucidation of the structure of a molecule containing a Schiff base using quantum
chemical methods and investigation of its anticancer properties
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Abstract

Schiff bases, named after German chemist Hugo Schiff, are compounds with a central functional group containing
an imine or azomethine (-C=N-) linkage. They have been extensively studied in various fields such as organic
synthesis, coordination chemistry, and medicinal chemistry due to their diverse properties and wide range of
applications. Schiff bases have been extensively utilized in scientific research since their discovery due to their
multifaceted properties. The intense focus on Schiff bases in the literature stems from their versatile characteristics.
This study aims to elucidate the theoretical physical and chemical properties of a compound containing a Schiff
base,(Z)-4-(2,6-dichlorophenyldiazenyl)-6-{[1,3-dihydroxy-2-(hydroxymethyl)propan-2-ylamino]methyl}-2-
methoxycyclohexa-2,4-dienone, whose structure was previously experimentally elucidated by X-ray diffraction.
GaussView 4.1.2 and Gaussian 03W were employed to determine the compound’s physical and chemical properties,
while AutoDock Vina 1.5.7 was used for protein-ligand docking simulation. Based on experimental and theoretical
geometric parameters, the compound was observed to possess a keto-amine tautomeric form and exhibit high
aromaticity, as evidenced by computational HOMA indices. The compound's electrophilic and nucleophilic regions
were illuminated based on identified frontier molecular orbitals and electronic parameters derived from these orbitals,
indicating its stability. These findings were supported by molecular electrostatic potential (MEP) maps, revealing
electrophilic and nucleophilic attack regions on the structure. Polarizability anisotropy (Aa) and hyperpolarizability
(B) values were calculated as 73.3003A3 and 5.46547x10-29, respectively, indicating the structure's high polarizability
feature. Natural bond orbital (NBO) analysis elucidated the nature of intramolecular hydrogen bonding and
delocalization between electron-donor and acceptor-type orbitals. Mulliken charge analysis supported electrophilic
and nucleophilic binding regions within the structure. Finally, docking simulation with BRAF V600E mutant protein
yielded a binding affinity value of -8.2 kcal/mol, indicating stable binding geometry and strong protein-ligand
interaction.

Keywords: Schiff bases, molecular modelling, molecular docking.
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Fig. 1: Geometry optimization of the compound.
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(E)-4-((3-chloro-4-hydroxybenzylidene)amino)-1,5-dimethyl-2-phenyl-1H-pyrazol-3(2H)-o
ne Crystal Structure and Molecular Docking
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Abstract

The ortep drawing showing the molecular structure of the C1sH16CIN3Oz2 crystal is given in Figure 1. The crystal
system of the molecule in question is monoclinic and the space group is P21/c. The number of molecules (Z) in the
unit cell of the [C1sH16CIN3O2] crystal is four. The [C1sH16CIN3O2] crystal is non-planar and the angle between the
two benzene rings is 60.588°. At the same time, the angle between the C1/C6 ring and the C9/C10N1N2 ring is
59.906°, while the angle between the C13/C18 ring and the C9/C10N1N2 ring is 9.918% The molecules are
arranged in parallel in a chain, O2—H2A:--01i, C12—H12---02ii and C7—H7C---O1iii by intermolecular hydrogen
bonding. In addition, in the crystal, the molecules are connected by weak -1 interaction to form a
three-dimensional supramolecular structure. The size of the -7 interaction is Cg1+++Cg3i = 3,6619 A; Cg1 and Cg3
are the centers of the C1-C6 and C13-C18 rings, respectively. Here i is the symmetry code: [ 2-x, 1-y, 1-z]. The
N2—N1 bond length of the crystal is 1.389 (2) A, the N3—C10 bond length is 1.397 (2) A and the 02—C16 bond
length is 1.344 (2) A, showing a single bond character. 01—C11 bond length of 1,253 (2) A and N3—C12 bond
length of 1,272 (2) A show double bond character. The interaction of C1sH1sCIN3O2 crystal with the target protein
was investigated with AutoDockTools programme and the binding energy between the crystal and the protein was
determined. The drug potential of the crystal was evaluated in ADMETLAB database. Using the observed
reflections, the structure was solved using direct methods with SHELXT [2] structure analysis software in WinGX [1].

Keywords: Single Crystal, X-Ray Analysis, XRD, molecular docking

C4v C3°

Figure 1. Ortep image of asymmetric unit of [C1sH16CIN3O2] crystal drawn with 50% probability thermal ellipsoids
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Crystal Structure and Hirshfeld Surface Analyses of two novel benzimidazole
bromide compounds
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Abstract

Benzimidazolium salts derived from benzimidazole are also known as N-heterocyclic carbene (NHC)
precursors. These compounds have a wide range of applications from chemical to medical applications
(Erdogan et al, 2018; Johnson & Southern, 2017). Recently, some benzimidazolium bromide salts have
been found in enzyme inhibition studies for the designation of their inhibition efficacy (Behget et al, 2018;
Erdemir et al, 2018). In this study, two new benzimidazole bromide salts were examined. The molecular
and crystal structures of these compounds were determined using single crystal X-ray diffraction
technique. C-H---Br type weak hydrogen bonds and parallel-displaced (offset) type =-:-m stacking
interactions observed in both crystal structures were also investigated by means of Hirshfeld Surface
Analysis.

Keywords: Benzimidazolium salts, XRD, Hirshfeld Surface Analysis
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New Benzimidazolium Salts Bearing Chloro-/Fluorobenzyl-Substituted: Synthesis and
Crystal Structures

' Betlil SEN YUKSEL, "Resul Sevingek 2Aydin AKTAS, 2Yetkin GOK, "Muhittin AYGUN
" Dokuz Eylil University, Faculty of Science, Department of Physics, 35160-Buca, Izmir, Turkey

2 Inonu University, Faculty of Science and Arts, Department of Chemistry, 44280, Malatya, Turkey

* E-posta: betul.sen@deu.edu.tr
Abstract

NHC precursors are known to be quite important ligands in organic and organometallic chemistry [1]. Among many
NHC compounds, imidazole and benzimidazole derivatives are vastly known to have excellent therapeutic assets
[2].Chloro-/fluorobenzyl-substituted benzimidazolium salts were synthesized from the reaction of 4-fluorobenzyl/2-
chloro-4-fluorobenzyl-substituted benzimidazole and chlorinated aromatic hydrocarbons. The crystal structures of
the complexes |-V were determined by single-crystal X-ray diffraction methods. These compounds were crystallized
in the triclinic crystal system with a P-1 space group. The crystal packing of all complexes is dominated by O—H---ClI
hydrogen bonds, which link the water molecules and chloride anions, forming a chloride—water tetrameric
cluster.Static disorder was observed and modeled in compounds |, 1ll, and V due to two-fold molecular symmetry.
In compound V, quite large residual electron densities were observed at the equivalent places of Cl and F atoms in
two-fold symmetry. Firstly, small and large components of both atoms were repeatedly refined with free s.o.f. values.
Then, evaluating the results obtained the s.o.f. values of the components of the F and Cl atoms were fixed as
0.82/0.18. As a result of the refinements, the largest peaks and the deepest holes in the Fourier difference map
were obtained quite well as 0.30/-0.38(eA-3). In compounds | and lll, it was observed that only the F atom has a
static disorder. With the same method, after the refinement processes, the s.o.f. values of the components of the F
atom were fixed respectively to be 0.7/0.3 for | and 0.8/0.2 for Ill. The largest peaks and the deepest holes in the
Fourier difference map for these compounds were obtained as 0.17/-0.14 and 0.66/-0.38 (eA-3), respectively. A very
strong dynamical disorder was observed in all atoms of one of the phenyl groups of molecule Il.

Keywords: benzimidazolium salts, static disorder, crystal structure.
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