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The Process of Chemical Reactions in the magnetized solvents

Mostafa Gholizadeh

Chemistry Department, Faculty of Science Ferdowsi University of Mashhad, Mashhad 91775-1436, |.R.Iran
Correspondence: m_gholizadeh@um.ac.ir

Abstract: Performing chemical reactions at high rates is one of the purposes of chemical researchers.
Therefore one of the procedures to reach this goal is doing reactions in the magnetized solvents. The solvent
becomes magnetized by being passed through the Solvents Magnetizing Apparatus (SMA)(Fig.1).
According to Coey et al.[2], the durability of its magnetic property is longer than 200 hours, while most
chemical reactions are done in shorter than 200 hours.Some other researchers,were recommended that
magnetized productivity affects the structure of hydrogen bonds among water molecules. It should be noted
that both better solvation of the reactants and also decreasing the surface tension occur in this method [1,
3].

Figure 1: Solvent Magnetizing Apparatus(SMA)

Keywords: Magnetized Solvent, Hydrogen Bond, Surface Tension.

References:
[1] Z.Eshaghi, M.Gholizadeh, Talanta ,2004, 65 ,258 .

[2] J.M.D. Coey, S. Cass, J. Magn. Magn. Mater. 2000, 25, 209.
[3] E. Esmaeilnezhad, H. J. Choi M. Schaffie, M. Gholizadeh,
M. Ranjbar Journal Cleaner Production,2017 ,161,908.
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Multi-component reactions for covalent immobilization of biomolecules: What is
the mechanism?

Mehdi Mohammadi'*, Maryam Ashjari!, Maryam Garmroodi?, Maryam Y ousefi®
'Bioprocess Engineering Department, Institute of Industrial and Environmental Biotechnology, National Institute of
Genetic Engineering and Biotechnology (NIGEB), Tehran, Iran.

2Nanobiotechnology Research Center, Avicenna Research Institute, ACECR, Tehran, Iran

*E-mail: m.mohammadi@nigeb.ac.ir

Industrial application of the free form of enzymes remains controversial because of their poor stability
and prohibitive cost. Therefore, there is a great interest in methods trying to develop useful
biocatalysts for industrial applications by improvement their catalytic properties such as activity,
stability or recycling capacity [1]. Numerous attempts have been carried out on the preparation of
immobilized enzymes, which involves a variety of immobilization techniques and new support
materials [2]. Among them, irreversible covalent attachment of enzymes on a solid support is an
efficient and popular method and is usually preferred when leaching of enzyme from the support is a
main concern. Moreover, if the immobilization protocol is properly designed to give an intense
covalent attachment, the immobilization will be a powerful way to improve the enzyme rigidity,
which increases enzyme stability against any distorting agents. However covalent attachment is often
time consuming, needs harsh condition (for example high pH) and generally results in reduced
activity of the immobilized enzyme. Therefore, it is still a big demand for discovery of new simple
strategies for the covalent binding to improve enzyme catalytic functions. Recently we have reported
the interesting results of using multi-component reactions for enzyme immobilization on aldehyde,
epoxy and acid functionalized supports [3-5]. High capacity of loading, simple and rapid
immobilization and significant improvement in activity of the immobilized enzyme are the main
advantages of this novel procedure. In this procedure the support supplies the aldehyde, epoxy or acid
groups, the enzyme molecules supply the carboxylic or amine groups and the other missing
component is added to the reaction medium. However this protocol offers great flexibility to use
different functional groups of many supports. In fact by utilizing this method a large number of
supports and functional groups can be used for immobilization of enzymes.

Keywords: Multicomponent reactions, Biomolecules, Covalent attachment

References
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Supported Metal Complexes on Fe;O4@Silica@SBA-15: Magnetically
Retrievable Catalysts for Cross Coupling Reactions

Yagoub Mansoori*

Department of Applied Chemistry, Faculty of Science, University of Mohaghegh Ardabili, Ardabil, Iran, 56199-11367.
*FE-mail: ya mansoori@yahoo.com; ya mansoori@uma.ac.ir

Highly ordered mesoporous silica materials have attracted a considerable deal of attention in
development of different applications, such as diagnosis, drug delivery, extraction and hyperthermia.
Their non-toxic nature, high surface area (700 to 1200 m? g'!), abundant Si—-OH bonds, tunable
volume and pore diameter (2 to 50 nm) and potency of surface modification have represented them
as an attractive candidate for coating and catalyst support purposes. For these reasons, SBA-15 has
been considered for simple internal surface functionalization and release of large molecules [1].
Magnetite nanoparticles (MNPs) take advantage from nontoxicity, high dispersibility,
biocompatibility, a noticeably high surface-to-volume ratio, high coercivity, superparamagnetic
properties, great extraction efficiency and convenient separation [2]. In addition, MNP-supported
catalysts can easily and rapidly be collected from various reaction mixtures by the means of an
external magnet. Anchoring catalysts on MNPs is very exciting and it has been the topic of many
research activities in recent years [3]. Combination of MNPs and mesoporous silica, e.g. SBA-15 and
various kinds of MCMs, as core-shell structures provides the advantages of both high surface area
and magnetic properties. These nanoparticles can be employed as magnetically retrievable catalyst
supports [4].

Our current research activity has been directed toward developing of new Pd(II) complexes, e.g. NHC
Pd(II), pyridine-type and other nitrogen-based ligand, supported on magnetic mesoporous core-shells
of Fe;04@Silica@SBA-15. The capabilities of these supported catalysts for C-C and C-N bonds
formation, e.g. the reactions of halogenated hydrocarbons with, organoboron (Suzuki reactions),
organosilicon (Hiyama reactions), alkenes (Heck reactions), alkynes (Sonogashira reactions), N-
arylation and O-arylation are also under investigation, Scheme 1. Though magnetic silica mesoporous
core-shells have been widely applied to coupling reactions, limited studies have been reported about
anchoring homogeneous catalysts on magnetic silica mesoporous core-shells for coupling reactions.
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Scheme 1. Heck Reactions of Alkenes with aryl halides in the presence of Fe;O,@SBA-15-PPA

Keywords: PA(IT) Supported Nanocatalysts, Coupling reactions, SBA-15, Magnetic Catalysts
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The recent studies on synthesis and characterization of hierarchical zeolites and
their catalytic activities in organic reactions

Roozbeh Javad Kalbasi
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Synthesis, characterization, and application of hierarchical zeolites are becoming a subject of
increasing interest among scientists. Hierarchical zeolites possessing secondary porosity at meso- and
macro- scale, imposed on primary microporous structures are an original class of porous materials
exhibiting both molecular sieving ability and fast mass transport [1]. These materials, due to the
combination of catalytic properties of conventional zeolites with enhanced access and transport of
reagents in additional meso- or micro- porosity, constitute an effective solution to the problem of
mass transport. Several innovative methods have been presented to produce hierarchical zeolite,
including removal of framework atoms, surfactant-assisted recrystallization method, dual templating
with surfactants, zeolitization of materials, nanoparticle assembly, and template-assisted synthesis [2].
In this presentation, besides defining the concept of hierarchical zeolite, zeolitization of materials and
dual templating with surfactant methods are discussed.
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Nano-based materials for photocatalytic degradation of organic pollutants
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Due to industrialization, population growth, and urbanization, the global environmental issues,
especially the organic pollutants in industrial and household wastewater, have become a great threat
to human life and environment in the recent decades [1-4]. An effective solution for confront with
these problems is the use of method, which not only can relieve these problems, but also reduce the
effluent discharge into the ecosystem. Among various methods that have been used for this regard,
photocatalytic degradation as a cheap, available, clean and green purification technology in
wastewater treatment process has always been considered. Therefore, application of nano-based
materials for photocatalytic degradation of organic pollutants due to impressive properties of
nanomaterial's in terms of high specific surface area, high surface free energy, sufficient reactive sites,
fast dissolution, and various discontinuous properties (e.g. superparamagnetism, localized surface
plasmon resonance, and quantum confinement effect) can enhance and improve the efficiency of
photocatalytic degradation based methods for treatment and removal of organic pollutants from
wastewater and environment [5-8].
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Abstract

Postsynthetic functionalization/grafting precursors play an important role in tailoring nanoporous
materials and and convert them to a solid hybrid catalyst nature. These kinds of solid materials
contribute to sustainable and green chemistry by their heterogeneous, recyclable, and high
efficiency features. Therefore, knowing the properties and reactivity of nanoporous materials as

nano-sponge surface can guide us to manufacture a mesostructures compatible with reaction type
and conditions.

Keywords: Nano-sponge, mesoporous materials, metal-organic frameworks (MOFs), catalysis.
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Introduction

As our ongoing research interest in the
development of catalytic applications of
mesoporous silica materials [1-3], we
recently discussed and reviewed
organocatalysts which are supported inside
the mesopores. Herein, we aimed to review
recent advances in the catalytic applications
of mesostructures in a comprehensive paper
(Scheme 1).

Results and discussion
Propylsulfonic acid-based precursor

Propylsulfonic acid-based precursor (SprAP)
is the earlier type of SAPs which can be
obtained by functionalization of MPTS and
further oxidation of it. SprAP is a most
common and available precursor which is
extensively used in various catalytic
applications. It was first incorporated into
MCM-type  mesostructures by  some
pioneering groups in 1998. Rhijn and

coworkers [3] used MCM type mesostructure
as a catalyst for the synthesis of 2,2-bis(5-
methylfuryl)propane which was obtained
from condensation of acetone and 2-
methylfuran (Figure 1).

Figure 1. Mesoporous solid mateials as the
catalysis of orgnic reactions.

They also applied it in the esterification of D-
sorbitol with lauric acid. Then, Jacobs et al.
disclosed the synthesis of monolaurin
through direct esterification of glycerol with

lauric acid over reusable MCM-41 and HMS-
Pr-SO3H which were far more active than H-
USY zeolite and even than commercial
sulfonic-acid resins [3].

Metal-organic frameworks (MOFs) as the
catalysis

When the subject of catalytic activities of
MOFs is raised, active sites of MOFs and
their corresponding interfaces become of
utmost importance. Recent studies consider
an intrinsic nature for MOFs’ actives sites
derived by the metal nodes or the organic
linker. However, MOFs can be used as hosts
to embed active species. On the other hand,
post-modification ability of MOFs is a
powerful tool to manipulate and adjust the
catalytic activity of MOFs enabling them to
catalyze various sorts of reactions [4].
Therefore, MOFs have attained much
attention as the catalyst in some C-C, C-N or
C-X bond formation reactions. Accordingly,
in this review, we try to overview some of
the recent developments in producing
materials through C-C and C-X bond
formation reactions derived by different parts
of various MOFs [4]. The emphasis has been
made on discussing the stability of the
MOFs, their reusability and in providing a
comparison of the performance of MOFs
with respect to other homogeneous and
heterogeneous catalysts (Figure 2).

Figure 2. MOfs mateials act as the catalysis.
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Scheme 1. Representation of catalytic action of nano-sponges.

Nanoporous catalytic translation of
homogeneous catalysis into heterogeneous
catalysis is a promising solution to green and
sustainable development in the chemical
industry. The use of these MOFs and
mesoporous materials as heterogeneous
catalysts in the liquid phase is highly
desirable for the organic reaction, because
the use of conventional homogeneous
catalysts for those kind of reactions would
lead to several problems, such as difficulty
in separation and recovery and disposal of
spent catalysts. reaction environments make

Conclusion

In view of the quickly increasing variety of
MOFs and other soilid porus materials of
nano-sponges that can be prepared, there is
no doubt that the use of nanoporous solids as
heterogeneous catalysts for organic reactions
will grow in the near future, in which they
can replace other echo-unfriendly and
homogeneous catalysts.
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Many compounds have been used as precatalysts for different reactions in the presence of various
chemical oxidants and reductants, or under electro-photochemical conditions. Currently, the advances
in characterization techniques and different spectroscopic methods enable a better understanding of
true catalysts and their related pathways [1-3]. In all the reactions for true catalysis studies, one of the
most important points is that the kinetics, and the rate law for each species present, to unequivocally
determine the true catalyst and no true catalyst can be identified without a rate law. Interestingly,
recent experiments have shown that many known catalysts are the precursors to catalysts rather than
true catalysts (Scheme 1) [1-3]. In the 21st century, it is necessary to develop the field of catalysis by
seriously monitoring, without prejudice to find true catalysts. This issue is very important and relevant
to the design and synthesis of efficient and stable catalysts. Herein, we focus on some true catalysts
in various reactions.

Precatalyst

Y o »
~ V4,
\T ru\e“catalys -
~—of
—

EaAR

Scheme 1. “What is true catalyst? ” is an important question toward synthesis and design new and efficient catalysts.

Keywords: Catalyst, conversion, mechanism, metal complex, nanosized metal, nanosized metal oxide, true catalyst.
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Several reports confirmed that various metals can be complexed with N-containing heterocyclic
groups and prepared effective and remarkably catalysts for a variety of fundamentally significant
transformations [1]. Among the important heterocyclic compounds, the tetrazoles chemistry,
especially for using in coordination chemistry conducted us to synthesis of complex heterocyclic
structures. As researches grows in order to the development of designing supported metal catalysts,
it has been found that batches of tetrazoles can be coordinated with various metals to produce core-
shell nanostructure composites (Figure 1). This is while, there are very few examples of using
tetrazoles for the synthesis of core-shell nanostructures [2,3].
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Figure 1. Proposed structure of Fes0.@SiO; nanopartlcles supported ionic liquid or palladium(Il) complex.

It is well known that nanostructures synthesis has attracted much attention in various areas. In
addition to chemical approaches to synthesize nanostructures, utility of simple and eco-friendly
strategy caused to shift our study toward the green synthesis of metal nanoparticles (MNPS) by using
plant extracts (Figure 2) [4,5]. In this context, employment of biological methods for bioreduction of
metal ions have obtained opportunities for substituting traditional chemistry methods. Different plant
parts could be remarkably valuable to biosynthesis of MNPs which do not provide process to quest
for energy efficient but also can be used as an economic and extraordinary alternative for the large-
scale production of MNPs. Concerning the extraordinary abilities and benefits of ecofriendly methods,
we employed a distinctive and novel procedure through making a green bridge toward the eco-
friendly fabrication of core-shell nanostructures using biosynthesis of Fes04@SiO2 nanosubstrate.
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Figure 2. Green synthesis of MNPs by using plant extracts.
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Cellulose has characteristic properties such as hydrophilicity, chirality, biodegradability and high
functionality. A great deal of attention has been directed in recent years at cellulose and its derivatives
focusing on their biological, chemical as well as mechanical properties. Cellulose and its derivatives
can be used as supports since they are renewable, biodegradable and non-toxic.

Chitosan has shown good catalytic activity in organic synthesis without any post-modification.
However, chitosan has been modified in most of the research by chemical modifications to serve the
desired useful purpose. This biopolymer is interesting for catalytic applications due to low cost,
hydrophilicity, chemical or physical modifications susceptibility for obtaining a special property,
stability, nontoxic and biodegradable nature and having metal-anchoring functional groups.

With the increasing importance of greener, cleaner and more sustainable chemistry, a growth in
applications has been observed for biomaterials such as cellulose and chitosan instead of
petrochemical-based feed stocks in recent years [1-5]. Herein, various modifications on cellulose and
chitosan was performed to obtain new catalytic systems applicable in the oxidation and reduction
reactions.
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Scheme 1. Cellulose and chitosan supported catalysts
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The Synthesis of C>-symmetric Chiral S, S-bis (Bidentate Oxazoline Benzamide-
Cu (I1) Complexes) and Their Applications in Oxidation of Allylic C-H Bonds of
Cyclic Olefins
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During the last decades, the role of chirality transformation in chiral oxazoline ligands have been
confirmed in numerous transition-metal-catalyzed asymmetric transformations. Although chiral
bisoxazolines ligands can be extensively used in catalytic asymmetric synthesis, chiral mono
oxazoline versions have rarely presented comparable impacts [1-4].

Asymmetric allylic C—H bonds oxidation of olefins to chiral allylic esters and chiral allylic
alcohols is considered one of the most important reactions in organic chemistry, in which, unlike
hydroxylation and epoxidation, a second functional group is formed while the double bond remains
unchanged|5,6].

In this work, a new type of chiral bidentate oxazoline benzamide ligands was conveniently
synthesized from inexpensive and commercially available materials in high yields and enantiomeric
excesses. The corresponding chiral copper complexes with this class of ligands [C2 symmetric S, S-
bis(bidentate oxazoline benzamide-Cu(ll) complex] were synthesized accordingly. The utilization of
these chiral complexes in the enantioselective esterification of allylic C—H bonds of cyclic olefins
with tert-butyl-4-nitrobenzoperoxoate resulted in the highest activities, yields (up to 95%) and
enantioselectivities (up to 94%) in the presence of HZSM-5 zeolite[5,6].
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Scheme 1. Synthesis of C, symmetric chiral Cu-oxazoline benzamide complexes 7a—d and their applications in the
Enantioselective allylic oxidation of cycloolefins
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Synthesis of Efficient TS-1 Zeolite for Selective Oxidation Reactions
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Abstract: Oxygenated organic molecules are important intermediates for synthesis of fine,
agrochemical, and pharmaceutical chemicals. Conventional synthesis of oxygenated molecules
through stoichiometric approach often lead to low selectivity and generation of large amount of
wastes.[! Oxidation of organic molecules by zeolite catalysts has gained attention because of their
stability, selectivity, and tunable physicochemical features.?l Isomorphous substitution of Si with Ti
by Tarammaso et al., from Eni Company in 1983 resulted in microporous TS-1 catalyst with oxidation
function with H20; as oxidant.l®l Despite of enormous research on TS-1 catalyst since its discovery,
only a few reactions by this catalyst has been commercialized. This is because of high cost of
synthesis, low yield, and generation of wastewater during synthesis of TS-1. In this study, we
investigated synthesis of TS-1 by using different silica sources. The obtained TS-1 catalysts showed
double yield of that of conventional one. Catalytic tests of hydroxylation of phenol to catechol and
hydroquinone resulted in higher conversion than that of conventional one (Figure 1). The method of
TS-1 synthesis developed here is a powerful alternative to make low-cost catalysts and promote
industrial applications of TS-1 catalysts.
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Figure 1. Conversion of Phenol vs. time for Ts-1 developed in this study (filled square) and conventional (filled circle).
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Palladium nanoparticles supported on FesOs@nitrogen doped carbon cubes as a
highly efficient catalyst for the organic reactions
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The preparation of palladium nanoparticles (Pd NPs) supported on FesOs@nitrogen doped carbon
(N-C) core-shell (C-S) and yolk—shell (Y-S) nanostructures is reported. The Fe30s@N-C@Pd C-S
nanostructures were synthesized by two different methods. Additionally, the Y-S nanostructures were
synthesized by using a HCI solution as an effective etching reagent to the partially etch the FesO4 [1].
Four types of Pd-based catalysts were tested in the selective reduction of p-nitrophenol (p-NP) to
p-aminophenol (p-AP). Different catalytic activities were obtained through these catalysts.
Furthermore, the reduction of nitroarenes and the oxidation of benzylic alcohols were also studies.
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Scheme 1. Schematic illustration of the formation procedure of Fe;04,@N-C@Pd C-S (A), Fes0.@N-C@Pd Y-S (A),
Fes04@N-C@Pd C-S (B), and Fes04s@N-C@Pd Y-S (B) nanostructures
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Abstract

Cobalt immobilized on functionalized magnetic cellulose nanofibers (FesOs@NFCs-NH2-Co'"),
as a novel bio-supported catalyst was synthesized. The catalyst system has been well
characterized by various techniques like FTIR, TGA, SEM, TEM, EDX, ICP-AES and VSM.
The as-prepared nanocatalyst was found to be a highly efficient heterogeneous catalyst for
oxidation aromatic alcoholes with Tert- Butyl hydroperoxide (TBHP) in ethyl acetate as a green
solvent at 45 °C with a yield over 50—-90%. Importantly, the synthesized nanocatalyst can be
easily separated by an external magnet and reused for at least five times without any appreciable
loss of its catalytic reactivity

Keywords: cellulose nanofibers, Oxidation , FesO4s@NFCs-NH,-Co', Tert- Butyl
hydroperoxide, metal Complex
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Introduction

Oxidation reactions are among the most
important  transformations in  applied
synthetic chemistry and provide important
methodology for the introduction and
modifcation of functional groups. In this
context oxidative transformations one major
goal is the replacement of stoichiometric
procedures, using classical toxic oxidants,
with catalytic procedures using
environmentally benign oxidant. Oxidants
whose use is being contemplated include
molecular oxygen, hydrogen peroxide, and
tert-butyl hydroperoxide (TBHP) where there
is either no by-product, the by-product is
environmentally benign, or the by product
can be easily recovered and recycled [1]
stabilized metallic nanoparticles (NPs) have
become as the most important position in
developing fields of organic synthesis. In
fact, the significance of crystal structure,
particle size and nature of ligand to reach
metallic NPs with proper catalytic activity
has been demonstrated many times [2-4].
Despite of this, its separation technique was
energy and time-consuming. On the other
hand, up to now magnetic nanocatalysts have
been considerable interest for catalytic
systems of organic chemists due to their
feasible removal and recycling by means of
an external permanent magnet which is not
time-consuming and prevents losing of
catalyst during the separation process. Such a
stabilizer is able to control the size of
particles, improve the chemical stability,
shape the magnetic features of the hybrid
materials, avoid the agglomeration and also
obtain the catalyst aim [5, 6]. As an
important  support, cellulose nanofibers
(CNFs) is of excellent interest because of its
unique specific structure [7, 8] and properties
such as hydrophilicity, biodegradability,
chirality, broad chemical-modifying capacity,
great mechanical strength, fine chemical
stability, low toxicity, high purity, high
crystallinity and good compatibility [9-11].

In connection with our previous works using
functionalized cellulose in organic
transformation  [12-14], we report a
successful synthesis of a novel heterogeneous
Co nano-particles bio-supported based
magnetic nanomaterials catalyst (Fe30s@
CNPs- NH2-Co'" NPs) and its applications in
oxidation of aromatic alcohols using TBHP
as an oxidant in ethanol as a green solvent.

= ‘ OH Fe304@NFC- NH2-Coll(2.3 mol%) = X0
SN TBHP, EtOAC S |
R X
R
Scheme 1. Oxidation of benzyl alcohols

catalyzed by Fes04@ NFC-NH,- Co"

General

All chemicals were purchased from Merck
and Sigma-Aldrich Chemical Companies.
CNF gel (3 wt%) was supplied by nano
Novin Polymer Co. Iran. The purity
determinations of the products and the
progress of the reactions were accomplished
by TLC on silica gel polygram STL G/UV
254 plates. The FT-IR spectra were recorded
on pressed KBr pellets using an AVATAR
370 FT-IR spectrometer. Thermogravimetric
analysis (TGA) was carried out using a
Shimadzu Thermogravimetric Analyzer. The
elemental compositions were determined
with an CCERCI Energy-dispersive X-ray
analysis (EDX) system .Transmission
electron microscopy (TEM) images were
obtained with a 906 E instrument (Zeiss,
Jena, Germany). The morphology of the
products was determined using Scanning
Electron Microscopy (SEM) (Hitachi Japan,
model S4160). The content of Co in the
catalyst was determined by OPTIMA
7300DV ICP analyzer. Room temperature
magnetization isotherms were obtained using
a vibrating sample magnetometer (VSM,
Lake Shore 7400).
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Synthesis of the FesOs @ cellulose

nanofiber

A solution with NaOH-thiourea—urea—H>O
was cooled to -12 °C. cellulose nanofiber
(CNF) was added into the above solution
under vigorous stirring to form a CNF
solution.  Then, FeClz.6H20 and
FeCl2.4H,0 were dissolved in distilled water
with vigorous stirring at room temperature,
and then was added dropwise into the CNF
solution with vigorous stirring. The resultant
Fe30s@CNF composites were separated by
an external magnet and washed sequentially
with distilled water, ethanol and acetone
[15].

Synthesis of the FesOs @ cellulose
nanofiber-pr-Cl

The Fe30s@CNF was sonicated in dry
toluene, (3-Chloropropyl)trimethoxysilane
was added dropwise to the resulting
suspension. The obtained mixture was
refluxed under mechanical stirring. The
solid was separated by an external magnet,
washed three times with ethanol and dried
under  vacuum, and thus  FesO4
@Chloro-functionalized cellulose
nanofibers (FesOs @ CNF-pr-Cl) was
obtained.

Synthesis of the Fes3O4
nanofiber -NH2

TO a suspension of FesOs @ CNF-pr-Cl in
absolute ethanol, ethylenel,2-diamine was
added and heated under reflux with stirring.
The resulting mixture was mechanically
stirred. The solid was separated by an
external magnet, washed with ethanol and
dried in oven under vacuum, and FesOs @
CNF-NH2 was obtained.

@ cellulose

Synthesis of the Fes3Oq
nanofiber- NH2-Co'

Fe3sOs4 @ CNF-NH2 was dispersed in ethanol
absolute. A solution of Co(OAc): in ethanol
was added dropwise to the dispersed

@ cellulose

Mixture and sonicated at room temperature.

The reaction mixture was mechanically
stirred. Finaly the solid was separated using
an external magnet, washed with ethanol
sveral times and deried in an oven under
vacuum.

General procedure for alcohol oxidation
To a mixture of alcohol, nano catalyst,
FesO4@NFCs-NH2-Co'" in ethyl acetate,
TBHP was added and the mixture was
stirred at 45°C. After completion of the
reaction, the catalyst was separated by an
external magnet, washed with ethanol, dried
and reused for a consecutive run under the
same reaction conditions. Evaporation of the
solvent of the filtrate under reduced pressure
gave the crude products. The pure products
were isolated by chromatography on silica
gel eluted with n-hexane:EtOAc (10:3).

Results and discussion

The magnetic cellulose nanocomposites
were easily synthesized through the co-
precipitation method. Fe3Os@NFCs was
functionalized with ethylenediamine as a
ligand with the ability of chemical
coordination to Co(ll). This nano catalyst
was employed for the FT-IR, TGA, TEM,
SEM, VSM, EDS and ICP-AES analysis.

Fig. 1 TEM images of Fe;04@NFC-NH2-Co"
NPs
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Fig. 2 SEM images of Fe;0,@NFC- NH2-Co"

The TEM images of the Fe;0.@NFCs-NH,-
Co" NPs (Fig. 1) revealed that a large
number of CoNPs with the defind size were
formed and uniformly distributed onto the
surface of Fes04@NFCs-NH. after deposition.
According to the SEM micrograph (Fig. 2)

it was observed that the synthesized
FesOs@NFC- NH>-Co" NPs has spherical
morphology. The EDX analysis confirmed
the presence of C, N, O, Si, Fe, and Co
elements in the nanocatalyst structure. with
FT-IR spectra, TGA and VSM of nano
catalyst Fe304@ CNPs-Pr -NH2 has been
approved Structure of this nano catalyst. In
addition, The Co content of FesO4s@NFCs-
NH.-Co'" was determined by ICP-OES. The
ICP-OES analysis showed that 0.17 gr equal
2.87 mmol of Co was anchored on 1.0 g of
the catalyst, which is in agreement with the
value determined by EDX.

The catalytic activity of the novel
synthesized Fe3s04@NFCs-NH2-Co''  was
evaluated through the oxidation of aromatic
alcohols using TBHP as an oxidant in ethyl
acetate as a green solvent. Firstly, the
oxidation of 4-chlorobenzl alcohol (0.125
mmol) with TBHP (0.25 mmol) was chosen
as a model reaction. The obtained data for
various temperatures, catalyst loads and
solvents are summarized in table 1. It is
evident that the best experimental results for
oxidation of 4-chlorobenzl alcohol are
obtained when the reaction is performed in

the presence of 0.001 mg of Fe30s@NFC-
NH2-Co'" as a nanocatalyst in ethyl acetate
as a solvent at 45°C (Table 1. Entry 5). the
yield of the oxidation product decreased for
the above-mentioned reaction when the
nanocatalyst was replaced by Fe304@CNFs
(40 %) and Co(OAc) (60 %) as well as in
the absence of any catalyst under the same
conditions.

Table 1. Optimization of various reaction
parameters for the oxidation 4-chlorobenzl
alcohol?

Cl Cl

Ent. Catal. Solvent Tem. Time Isolatet®
(mg) °C min  Yield%

1¢ 0.001 EtOH 45 120 90

2 0.001 H20 45 120 50

3 0.001 CH3CN 45 120 90

4 0.001 S.F 45 120 40

5 0.001 EtOAC 45 30 90

6 0.002 EtOAC 45 60 80

7 0.003 EtOAC 45 60 75

8 0.001 EtOAC 25 60 20

9 0.001 EtOAC 40 30 60

10 0.001 EtOAC 50 60 80

11 0.001 EtOAC 70 30 80

12¢ 2.3% EtOAC 45 30 60

13¢ 2.3% EtOAC 45 30 40

14 - EtOAC 45 120 30

aReaction conditions: 4-chlorobenzyl alcohol
(0.125 mmol), TBHP (0.25 mmol)

®Isolated yields

¢0.001 mg equal 2.3 mol%

4 The reaction was performed in the presence of
Co(OAcC):

¢ The reaction was performed in the presence of
Fe;04@CNFs

on the other hand the reaction performed in
the presence of various oxidants (O2, H2Og,
Oxone) with low efficiency.

Encouraged by these results, we next
examined the generality and efficiency of
this approach for the oxidation of a wide
variety of aromatic alcohols. The results are
summarized in Table 2.
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Table 2. Oxidation of various alcohols using TBHP catalyzed by FesOs@NFCs-NHz-Co"

= | on Fe30,4@NFC- NH,-Co' (2.3 mol%) L <o
X TBHP, EtOAc, 45°C S \|\
R

R
1 2
Entry Alcohol product Time(h) Conversion%
(Selectivity)

o™

1 2a 1 70 (100)

gOH
2 cl 2b 0.5 90 (100)
gOH
3 MeO 2c 1 75 (100)
gOH

4 O,N 2d 3 60 (100)
OH

5 é/a 2e 3 90 (100)
OH

6 é/()” of 3 30 (70)

OH
7 Ho/©ﬂ 29 3 50 (100)
OH
8 @j/Br 2h 15 70 (100)
OH
9 é 2i 15 60 (100)
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Continuation table 2

Entry Alcohol product Time(h) Conversion%
(Selectivity)
OH
10 ©)\ 2] 2 80 (100)
O
11 Br 2k 15 80 (100)
OH
12 OOO 2 3 40 (100)
JO s
13 2m 1 85 (100)
Finally, recycling experiment was conducted Conclusion
to find out the stability and reusability of the In summary, FesOs@NFCs-NH2-Co', a

catalyst after the reaction. The efficiency of
the recovered catalyst was verified with
Entry 2, Table 2. The catalyst was easily
separated by external magnet, washed with
EtOAc, dried and reused for at least five
times without any appreciable loss of its
catalytic reactivity.

100 -

80 -

0 %0 85 85
2 80
| |
60 ‘ }
| |
40
20 ‘ ‘ ‘
\ A ¥ -]

Run
Fig. 3 Reusability of nanocatalyst Fe;O,@NFCs-
NH.-Co" In oxidation reaction 2a using TBHP in
EtOAc at 45° C

Conversion%

novel, bio-based and efficient heterogeneous
magnetic nanocatalyst has been prepared and
utilized for the oxidation of aromatic alcohols
using TBHP as an oxidant in ethyl acetate as
a green solvent at 45° C. Moreover, the broad
scope, operational simplicity, practicability,
mild reaction conditions, product purity and
easy separation of the catalyst with the
assistance of an external magnetic field and
reusability of the nanocatalyst for up to 5
cycles without significant degradation in
activity render it an attractive approach for
oxidation of aromatic alcohols.
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Creating Catalyst Niches, a Breakthrough of Technological development via
Uni-Indu collaboration

Fatemeh Nouroozi!, Seiavash Nouroozi*
ICTN Center, Department of Chemistry, University of Zanjan, Zanjan,
*E-mail: f.nouroozi@gmail.com

In this modern World of embedded technologies, it is a novel discipline to secure and protect research
groups that are doing research in a technology focused topic so called as a Technology Niche. Among
different technologies, catalyst related technologies and researches got more attention due to
importance of this field. it has been reported that over 2/3 of industrial processes need catalyst to
handle all or a part of their industrial mission. That seems connecting technology niche discipline to
this important field makes a big breakthrough not only in case of improving existed catalytic
processes but also can suggest novel and special process to different industries including even
non-catalytic industrial processes.

In this work the aim is to suggest a novel tech focused research module entitled catalyst technology
niche to prepare a secure and protected environment for research focused on catalyst technologies.
Desired result of making such research structure is to create new technologies and process for catalyst
industry.[1-2]

Keywords: Industry collaboration, Technology Niche, embedded technologies.
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Green synthesis of magnetic NiFe.Os@CuO nanocomposite using tragacanth gel
and its use as an efficient catalyst for the solvent free synthesis of
tetrahydrobenzo[b]pyran derivatives

Saeid Taghavi Fardood>*, Ali Ramazani'?
1Department of Chemistry, University of Zanjan, Zanjan, Iran
ZResearch Institute of Modern Biological Techniques (RIMBT), University of Zanjan, Zanjan, Iran
*E-mail: saeidt64@gmail.com

Multi-component reactions (MCRs) achieve significant role in combinatorial chemistry due to the
ability to prepare target compounds with more efficiency and atomic economy by the reaction of three
or more compounds together in a single step. Also, MCRs increase simplicity and synthetic efficiency
on the conventional organic synthesis [1,2]. The synthesis of tetrahydrobenzo[b]pyran derivatives is
important due to their significant anti-coagulant, diuretic, spasmolytic, anticancer, and anti-
anaphylactic properties. 2-amino-4H-pyran derivatives can be widely used as photoactive materials.
Additionally, substituted 4H-pyrans are observed as units in the structure of some natural products
[3,4].

In the present study, for the first time, magnetically NiFe.O4@CuO nanocomposite was synthesized
using tragacanth gel as a green capping agent and biotemplate by the sol-gel method. NiFe20,@CuO
magnetic nanocomposite was investigated using powder X-ray diffraction (XRD), Fourier transform
infrared spectroscopy (FTIR), Field emission scanning electron microscopy (FESEM), energy
dispersive X-ray analysis (EDX) vibrating sample magnetometer (VSM) and Transmission electron
microscopy (TEM). XRD results show that NiFe;O4s@CuO nanocomposite corresponds to the
monoclinic of CuO and the spinel cubic structure of NiFe2Os. Thereupon, a green and efficient
method is described for the solvent free synthesis of tetranydrobenzo[b]pyran derivatives through
one-pot three-component condensation of dimedone, an aryl aldehyde, and malononitrile in the
presence of NiFe.O4@CuO nanocomposite as high-performance magnetic catalyst under microwave
irradiation (scheme 1). Simple work-up, mild reaction conditions, short reaction times, use of an
economically convenient catalyst, and excellent product yields are the advantageous features of this
method. The catalyst could easily be recycled and reused five times without noticeable decrease in
catalytic activity.

[e) o Ar
CN .
NiFe,O4@CuO MNCs (10 mol%) CN
N —
Ar CHO + + MW, Solvent-free | ‘
la- H;C
q o CN H3C
H;C HaC O NH,
2 3 3 4a-q

Scheme 1. Synthesis of tetrahydrobenzo[b]pyran derivatives

Keywords: Microwave irradiation; NiFe,04@CuO nanocomposite; Tetrahydrobenzo[b]pyran derivatives
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Effect of Support type on the Alpha-olefin oligomerization using AICIs catalyst

Sevda Dehghani?, Mehdi Nekoomanesh-Haghighi*, Samaheh Sadjadi?, Naeimeh Bahri-Laleh!*
Polymerization Engineering Department, Iran Polymer and Petrochemical Institute (IPPI), P.O. Box 14965/115,
Tehran, Iran.

2 Gas Conversion Department, Faculty of Petrochemicals, Iran Polymer and Petrochemical Institute, PO Box 14975-
112, Tehran, Iran. *E-mail: n.bahri@ippi.ac.ir

Poly(alphaolefin)s (PAOs), due to their range and viscosity, are produced by heavy alphaolefins
oligomerization. PAOs have advantages such as more fluidity at low temperatures, low volatility,
higher viscosity index, higher pour points, high oxidation/heat stability, low toxicity when compared
with conventional mineral oils. Different catalysts such as Lewis acid, metallocene, chromium/silica
and ionic liquids are reported so far for the catalytic alphaolefin oligomerization. PAO function can
be significantly affected by the catalytic system used in oligomerization process. One of the most
suitable methods for the production of PAOs is the use of the AICls/donor catalytic system.

The use of Lewis acid catalysts is very practical for achieving desirable properties. In fact, most of
the PAO grades are commercially produced by AICIs/ or BFs/donor system. However, their highly
corrosive and hazardous nature together with the problem of disposal evoked researchers attempt to
find new green processes to circumvent such defects. Stabilizing Lewis acid catalysts on different
supports is a very promising way to minimize the costs and environmental impacts of these catalysts
[1-3]. A valuable research on active species loading, i.e. AICls, has been carried out on chlorinated
supplements to demonstrate support conditions and fixing conditions [4]. It has been shown that
chlorination of support component before catalyst impregnation results catalysts with higher
efficiencies.

In this study, to diminish AICIs disadvantage, it was fixed on various conventional supports including
Al>O3 and Silica, Al.Oz + FeCls and Silica + FeCls in the presence of CCl, as solvent. After catalysts
syntheses, they were characterized by X-Ray, microscopic and spectroscopic methods. Then,
oligomerization was conducted in the presence of these catalysts using 1l-octene and 1-deccan
monomers at 80 °C to produce POct and PDec synthetic oils, respectively. Finally, the properties of
the synthesized oils including kinematic viscosity at 40 and 100 °C, viscosity index (VI), molecular
weight, and the pour point were fully investigated to unravel the effect of support type on the final
PAO characteristic. It was found that support nature has considerable impact on the synthesized PAO
molecular weight and its distribution which reflects its effects on the PAO viscosity and grade.

Keywords: poly(alphaolefin)s, PAQ, oligomerization , AICls catalyst, cationic.

References

[1] Wight, A.P. and M.E. Davis, Design and Preparation of Organic—Inorganic Hybrid
Catalysts. Chemical Reviews, 2002. 102(10): p. 3589-3614.

[2] del Pozo, C., et al., Immobilization of (NHC)NN-Pincer Complexes on Mesoporous MCM-41
Support. Organometallics, 2010. 29(20): p. 4491-4498.

[3] Kermagoret, A., et al., Chlorodiethylaluminum supported on silica: A dinuclear aluminum
surface species with bridging u2-Cl-ligand as a highly efficient co-catalyst for the Ni-
catalyzed dimerization of ethene. VVol. 313. 2014. 46-54.

[4] Sun, H., et al., Supported Al-Ti bimetallic catalysts for 1-decene oligomerization: Activity,
stability and deactivation mechanism. Journal of Catalysis, 2016. 339: p. 84-92.



1* Iranian Catalyst Conference (ICC), 1-2 September 2018, Zanjan, Tran 3 Q}

Synthesis and Characterization of Heterogeneous catalyst for Hydrogenation of

Benzene in Reformate Gasoline
Mohammad Hassan Peyrovit, Taghi Rostamikia®*

Faculty of Chemistry Science and Petroleum, Department of Physical Chemistry, University of Shahid
Beheshti, Tehran, Iran

2Faculty of Chemistry Science and Petroleum, Department of Physical Chemistry, University of Shahid
Beheshti, Tehran, Iran

“E-mail: t_rostamikia@sbu.ac.ir

A series of nickel catalyst for hydrogenation of benzene in reformate gasoline was
synthesized and characterized by various techniques including XRD, FESEM, EDS-map and N:
adsorption-desorption. The evaluation was carried out in fixed bed reactor at 423-473 K under
atmospheric pressure. Different mole ratios Ho/HC and space velocities were investigated by means
of optimum condition. The highest conversion of benzene in hydrogenation is achieved at low
temperature. In low H>/HC molar ratio and space velocity, due to higher resident time, benzene
molecules find a greater chance of competitive hydrogenation in reformate. Despite the decrease in
benzene content, the octane number of the product does not change significantly.

Keywords: Hydrogenation; Reformate; Benzene reduction; Silica; Green Fuel
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Studding the effects of different additives on the textural properties of RCD
catalyst support

Zahra Shahidian'”*, Azadeh Papan?, Fatemeh Tavakolzadeh?, Sara Beshkoofeh?
Yranian Institute of Research and Design in Chemical Industries (Acecr), Karaj, Iran
*E-mail: z_shahidian@yahoo.com,

Hydrotreating is called to the reactions that upgrading of hydrocarbon products is the targets, and
removing pollutants is done under Hydrogen gas pressure and at present of catalysts, such as
hydrodesulfurization (HDS), hydrodenitrogenation (HDN), hydrodematalization (HDM),
hydrodehalidation (HDH), or physical properties improving. In this process, gamma alumina catalyst
iIs mostly used as the catalyst support, and nickel and molybdenum as an active metals are
homogenously impregnated it. However, catalyst support should have proper surface area and pore
distribution for the catalytic hydrotreating process. Concentration and specification of the oil
fractions are changing with increasing the boiling point of the oil fractions. Heavy oil fractions have
maximum amount and the most resistant of sulfur compounds. Hydrodesulfurization of the
atmospheric residual (AR) is the most important process in the preparing low sulfur vacume gas oil
(V. G. O). There are various methods to control the pore volume. One of the most effective methods
to prepare large pore catalyst support is to use some additives.

Physical properties of the applied residual oil hydrotreating catalysts are conformity with the specific
conditions of oil fractions. Pore volume, pore diameter, and pore distribution, are more important
factors rather than the surface area. At first, maximum porosity is considered as the most important
property of the catalysts, if proper porosity is not achieved, the chemical composition of the active
metal is not important, and it is important to maintain the catalyst life time.

In this research, the influence of different additives such as, poly ethylene glycol (low density),
ammonia (in different concentrations), ammonium carbonate, poly vinyl alcohol, hexamine, and
methanol on the textural properties of the catalyst which is made of boehmite powder of Azarshahr
Nephlinsinite mine ores are investigated. In this regard, and in order to prove the different additives
influence on the properties of the catalyst within these experiments, different characterization
laboratory method and apparatuses have been used, such as X-ray diffraction (XRD),
N2-adsorption/desorption, and radial strength techniques. As a result of all aforementioned
experiments and characterization tests, it is shown that, the best additive is ammonia (10%), and
catalyst properties which is prepared by ammonia (10%) as an additive is too similar to the
commercial sample properties.

Keywords: additive; Gamma alumina (3-Al.O3); Mesopore support; RCD catalyst.
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Studding the Effects of the Acidic and Alkaline Treatments on the Properties of
Atmospheric Residual Crude Oil Desulfurization (RCD) Catalyst Structure

Zahra Shahidian!”, Azadeh Papan?, Fatemeh Tavakolzadeh?, Sara Beshkoofeh!
Yranian Institute of Research and Design in Chemical Industries (Acecr), Karaj, Iran
*E-mail: z_shahidian@yahoo.com,

Since residual crude oil has a high content of large molecules such as metal containing and
asphaltenes (Nickle & Vanadium), the large mesopore structure has been needed for the RCD
catalyst. In this research, a specific type of mesopore extrudates gamma alumina which is widely
applied as the catalyst support in the atmospheric Residual Crude oil Desulfurization unit (RCD)
was prepared. This RCD catalyst support has been prepared by our research team, in which the
boehmite powder of Azarshahr Nephlinsinite mine ores for the first time. Then, several RCD
catalyst samples have been prepared to perform the ammonia and acetic acid treatments under
various operating conditions in order to show the effects of different treatments on the pore volume
and diameter in the prepared RCD catalyst during these experiments. Then, nickel and
molybdenum as an active metal are impregnated on the catalyst support. In this regard, and in order
to compare the acetic acid and ammonia treatments influence on different properties (pore volume
and pore diameter) of the prepared RCD catalyst within these experiments, different
characterization laboratory method and apparatuses have been used, such as X-ray fluorescence
(XRF), N2-adsorption/desorption, microreactory and radial strength techniques. As a result of all
aforementioned experiments and characterization tests, it was shown that, the pore volume and pore
diameter of the RCD catalyst support became wider and larger by both treatments. But, the effect of
acetic acid treatment was better than ammonia treatment on the properties of RCD catalyst. The
pore diameter and pore volume of RCD catalyst support which was prepared by acetic acid
treatment, were wider and larger than the catalyst which was prepared by ammonia treatment. So,
the RCD catalyst which was prepared by acetic acid treatment was applied in demetallization
process, and the RCD catalyst which was prepared by ammonia treatment was applied in
desulfurization proccess of the RCD unit.

Keywords: acidic treatment; alkaline treatment, Gamma alumina (~Al>03); Mesopore support; RCD

catalyst.
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Development of a Magnetically Recyclable (Ni/Co)MoS: catalysts supported on
magnetic greigite: high performance and stability in hydrodesulfurization

Seyyed Majid Sharif Vaghefi'*, Ying Zheng*
1Department Department of Chemical Engineering, University of New Brunswick, NB, Canada
*E-mail: s.sharifvaghefi@unb.ca

Magnetic MoSz/FesSs, CoMoS/FesSa, NiMoS/FesS4 composites that consist of greigite as the core
and (Co or Ni) molybdenum sulfide catalyst as the top layer were were synthesized and compared to
MoS,/Fe304 (synthesized and studied in our previous work [1]) for hydrodesulfurization (HDS). The
composites prepared in this work containing greigite core were found to have higher hydrogenation
(HYD) selectivity in HDS of dibenzothiophene (DBT) compared to the one with a magnetite core and
showed higher stability during different cycles of DBT HDS test. When previous techniques [2]
failed to utilize promoted sulfide catalysts in slurry reactors, the novel technique used in
this study showed the possibility of promoting MoS; and increase the activity of the
catalyst. The promoting atoms (Ni and Co) were found to be uniformly dispersed over the catalysts
and no separate Ni or Co sulfide phase was detected. NiMoS/Fe3S4 was found to have the highest
activity in the hydrodesulfurization (HDS) of dibenzothiophene (DBT) and DMDBT followed by
CoMoS/FesS4 and MoS,/FesSs. For the promoted catalysts, the direct desulfurization (DDS) pathway
was found to be more selectively enhanced than the HYD route in HDS of DBT. HYD pathway was
found to be the dominant route in HDS of dimethyldibenzothiophene (DMDBT). MoSz/FesS4 was
found to be more acidic than the promoted catalysts in the HDS of DBT. This was assigned to the
difference in the acidic nature of —SH groups formed through the dissociation of H2S over the
coordinatively unsaturated sites (CUS) for the promoted and unpromoted catalysts. In the presence of
a weak metal-sulfur bond as in promoted catalysts, the —SH groups were considered to work as
nucleophilic centers while over MoSa/FesSs with a strong metal-sulfur bond, they act as Bronsted
acid acites. High activity toward the refractory sulfur-containing compounds, high stability, and the
magnetic properties associated with these nano-composites as shown in Figure 1, makes them an
excellent choice for hydroprocessing of heavy petroleum oils in slurry reactors as they can be easily
separated and reused.

Figure 1: MoS,/FesS4 dispersed inside the model oil and b) separated from the model oil after seconds of exposure to an
external magnet.

Keywords: Heterogenous catalysis, Hydrodesulfurization, Ni(Co)MoS./FesSa.
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Synthesis magnetic of Cobalt-Ferrite Nanoceramic

Afsoon Aghaei, Hassan Hosseini-Monfared*
1Department of Chemistry, University of Zanjan, Zanjan, Iran
*E-mail: monfared@znu.ac.ir

Magnetic spinel ferrites have generated diverse scientific and technological interests, due to their role
in developing our understanding of the fundamentals of nanomagnetism and their promising
applications in the fields of high-density data storage, ferrofluid technology, heterogeneous catalysis,
magnetic resonance imaging, and drug delivery.

Cobalt ferrite magnetic nanoparticles with mean sizes of 40-80 nm were synthesized. Among the
various liquid-phase chemical techniques, reported in the literature and employed for the synthesis of
cobalt ferrite nanoparticles, the sol—gel process is the most effective and feasible route to develop
high purity, homogeneous and crystalline cobalt ferrite nanoparticles [1]. The corresponding oxide
obtained was investigated by various methods such as XRD, IR, SEM and magnetic investigation.
The strong and sharp reflection peaks in the XRD pattern indicated that products were
well-crystallized [2]. Figure 1 shows the hysteresis loops for cobalt ferrite nanoparticles. It can be
seen that the saturation magnetization (Ms) is about 72 emu/g at calcination temperature 1000 °C,
which is smaller than the bulk value (~80 emu/g). The as-prepared sample displayed homogeneous
nanospheres, with the average sizes between 20-30 nm, as can be seen in the scanning electron
micrographs.
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Figure 1. XRD pattern (left), hysteresis lop (right) and SEM picture of CoFe,O4 nanoceramic.
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Catalytic Activity of Cobalt-Ferrite Magnetic Nanoparticles for alkenes
oxidation

Afsoon Aghaei, Hassan Hosseini-Monfared*, Maryam Shaterian
Department of Chemistry, University of Zanjan, Zanjan, Iran
*E-mail: monfared@znu.ac.ir

Cobalt ferrite magnetic nanoparticles used as a clean catalyst for the oxidation of various
alkenes with molecular oxygen. The sol-gel technique was followed in the preparation of
cobalt ferrite amorphous powder. This study has demonstrated that CoFe>O4 nanoparticles
can act as an efficient catalyst for the conversion of alkenes to the related aldehydes or
epoxides in 15-100% conversion at 40 °C. The catalyst can be readily isolated by using an
external magnet and no obvious loss of activity was observed when the catalyst was reused
In six consecutive runs [1]. The effects of some parameters, such as temperature, types of
oxidant and solvents, on the oxidation reactions were also investigated. The results showed
that when CoFe>O4 MNPs is used with O as the oxidant for the oxidation of some alkenes,
better results are obtained compared to most of the studied similar ferrites [2].
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Figure 1. XRD pattern (left) and SEM image of recycled CoFe,O4 nanoparticles.

Table 1. The results of olefin oxidation in presence of CoFe,O4 nanoparticles.
No. Substrate Products Selectivity (%) Conversion (%)

1 @ O)o 08 98
H, QA H
2 100 100

— H,,_OH
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Efficient synthesis of multiply substituted 7H-indeno[2,1-c]quinolines using
LDHs supported 7 - aminonaphthalene - 1,3 - disulfonic acid as catalyst

Zahra Karamshahi*, Ramin Ghorbani-Vaghei®
!Department of Organic Chemistry, Faculty of Chemistry, Bu-Ali Sina University, Hamedan, Iran
*E-mail: Zahra.karamshahi@yahoo.com

The layered double hydroxides@Propyl-7 - aminonaphthalene - 1,3 - disulfonic acid used as a new
catalyst for synthesis of 7H-indeno[2,1-c]quinoline derivatives. The catalyst was synthesized
according to two-step synthesis. Zn-Cr layered double hydroxides (LDHs) with molar ratio 2:1 by
the co-precipitation method.

The main advantages of LDHSs are their easy preparation, reusability and giving a visible active
catalyst. The synthesized LDH was characterized by FE-SEM, TEM, TGA, XRD, and FT-IR
techniques.

LDHs have been known for over than 150 years since the discovery of the layered double hydroxide
of general formula MgsAlI2CO3(OH)16-4(H20), which were primarily described by Manasse in 1915.
By co-precipitation method, the various forms of anionic species can be directly intercalated or
modified with the hydroxide layers, and also, this artificial pathway is often the best method for the
preparation of LDHs containing organic bonds which are difficult to attain by other methods.

In the work reported here, in continuation of our research on the synthesis of heterocyclic compounds,
a mixture of aryl amine (1.0 mmol) and aromatic aldehyde (1.0 mmol) and LDHs@Propyl-ANDSA
(0.06 g) in anhydrous CH3CN (5 mL) was stirred at 60 °C for 30 min. 1-Indanone (1.0 mmol) was
then added, and the resulting mixture was stirred at 60 °C.

Keywords: layered double hydroxide, co-precipitation, ANDSA, p-anisidine, 1-Indenone
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Synthesis of 1H-pyrazolo [1,2-b] phthalazine-5, 10 dione derivatives using
[SUSA-H]HSO, as an efficient catalyst

Masoumeh Abedini , Sahar Fallah Ghasemi
Department of Chemistry, University of Guilan, Rasht, Iran
E-mail: mabedini@qguilan.ac.ir

Pyrazoles are important classes of heterocyclic compounds that occur widely in pharmaceutical
industry. Synthesis of these compounds is of interest because of their very important pharmacological
and biological activities such as antimalarial, antifungal, anti-inflammatory, antimicrobial, fungicide
and antitumor [1].

Among these compounds, the synthesis of 1H-pyrazolo[1,2-b]phthalazine-5,10 dione derivatives is
so attracted the attention of many organic chemists that in the past decade [2-3].

Although these procedures provide an improvement, some of these methods suffer from
disadvantages such as long reaction times, harsh reaction conditions, need to excess amounts of the
reagent, use of toxic solvents or reagents and non-recoverability of the catalyst.

Therefore, introducing of simple, efficient and mild procedures to overcome these problems is still
in demand.

In this work, [SUSA-H]HSO4, is used as an efficient and reusable catalyst for the promotion of the
synthesis of 1H-pyrazolo[1,2-b]phthalazine-5,10 dione derivatives (scheme 1). All reactions were
performed under mild conditions and the products were formed over short reaction times in excellent
yields.

o O NH,
[SuSA-H]HSO,
ArCHO + NC7CN + NH 0.036 mmol - N ey
NH H,0, 100 °C N
O 0 Ar

Scheme 1. Synthesis of 1H-pyrazolo [1,2-b] phthalazine-5,10-dione derivatives

Keywords: Pyrazoles , [SUSA-H]HSO4 , Green solvent.

References

[1] Kefayati, H., Amlashi, S. H., Kazemi-Rad, R., & Delafrooz, A. Comptes Rendus Chimie, 17(9),
894-898 (2014).

[2] Vafaee, A., Davoodnia, A., Pordel, M., & Bozorgmehr, M. R. Oriental Journal of
Chemistry, 31(4), 2153-2158 (2015).

[3] Tayade, Y. A., & Dalal, D. S. Catalysis Letters, 147(6), 1411-1421 (2017).



X [A
1 Iranian Catalyst Conference (ICC),September 1-2, 2018, Zanjan, Iran @
ub: P

>

Introduction of [SUSA-H]HSO4, as an efficient and reusable catalyst
for the synthesis of 3,4- dihydropyrimidin- 2(1H)- ones/thiones

Masoumeh Abedini , Masoumeh Belyad
Department of Chemistry,University of Guilan, Rasht,Iran
E-mail:mabedini@guilan.ac.ir

In the past few decades, dihydropyrimidinones (DHPMs), as an important class of heterocyclic compounds,
have attracted great attention in medicinal and synthetic organic chemistry owing to their pharmacological and
therapeutic properties such as antihypertensive and antibacterial activities. In addition, these compounds
exhibit vital medicinal properties as calcium channel blockers, as well as anti-tumor activities. The Bigineli
reaction based on a one-pot condensation of S-dicarbonyl compounds with aldehydes and urea or thiourea
under acidic conditions [1]. However, most of the reported methods suffer from drawbacks such as harsh
reaction conditions, use of harmful organic solvents, long reaction times, tedious work-up procedure, expensive
and moisture-sensitive reagents, strongly acidic conditions [2-4].

Therefore, it is important to find more efficient conditions and methods for the synthesis of these
compounds. Herein, we wish to report the new method for the synthesis of these compounds in the present of
[SUSA-H]HSO4, as an efficient catalyst under mild reaction conditions (Scheme 1). Easy preparation of the
catalyst, easy work-up procedure, excellent yields of products and short reaction times are some advantages of
this work.

0 Ar
X O O [SuSA-H]HSO,

ArCHO + )L + M 0.1 mmol EtO NH
H,N~ NH, OE > | /g

t Solvent-free, 110°C
X

X=0,8 H

Scheme 1. Synthesis of 3,4 - dihydropyrimidin - 2(1H) - ones/thiones derivatives

Keywords: Aromatic aldehydes, dihydropyrimidin, [SUSA-H]JHSO..
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Catalytic Oxidative Coupling of 2-Naphthols by New Oxidovanadium Complex

Rahman Bikas!, Marzieh Emami?*, Nader Noshiranzadeh?
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The oxidative coupling of 2-naphthols is a straightforward pathway synthetic transformation as
1,1-bi-2-naphthols (BINOLs) are widely used chiral inducers in synthetic organic chemistry [1].
Catalytic coupling of 2-naphthols by using transition metal complexes such as Cu, Fe, Ru, V, etc. is
one of the most important methods for preparing BINOLs from the various starting naphthol
derivatives [2]. Among the transition metal complexes that catalytically couple 2-naphthol
derivatives to BINOLs, vanadium compounds are particularly useful for this process.
Vanadium-mediated couplings occur via a favorable one-electron phenolic oxidation in mild reaction
conditions with the further advantage that only water is formed as side product. Although several
catalytic systems have been reported for preparing BINOLs, development of new catalysts and
methods are gaining much attention [3].

By taking the advantage of vanadium complexes toward oxidation reactions, we report here a
simple and convenient method for the aerobic oxidative coupling of 2-naphthol to BINOL in
excellent yield by using a new vanadium complex as a catalyst. The vanadium complex was
synthesized by the reaction of HsL (HsL= 2-(5- Bromo-2-hydroxyphenyl)-1,3-bis(2-(5-bromo-2-
hydroxybenzylideneamino)ethyl)imidazolidine) and VO(acac). in methanol. The vanadium was
characterized by elemental analysis and spectroscopic methods (FT-IR and UV-Vis) and was
employed as catalyst for oxidative coupling of 2-naphthol. The effects of various parameters,
including the temperature, the solvent and the reaction atmosphere were studied. The results of this
study indicated that the oxidovanadium complex efficiently coupled 2-naphthol in CCl4 solvent and
the conversion was high when the reaction was carried out at 40 °C and in oxygen rich atmosphere.

OH Vanadium OO
complex, O, OH
CCly, 40°C O O OH

Scheme 1. Oxidative coupling of 2-naphthol by vanadium complex

Keywords: Oxidative couplings, BINOL, Oxidovanadium complex
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Multicomponent Click Synthesis of 1,2,3-Triazoles in Water Catalyzed by New
Copper(11) Complex
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1,2,3-Triazoles are prevalent building blocks of several classes of nitrogen-containing heterocyclic
compounds and are commonly employed as a powerful tool in many fields of chemistry such as
pharmaceuticals, agrochemicals, dyes and materials. Recently, the catalytic preparation of
1,2,3-triazoles in the presence of transition metal ions, such as Zn, Cu, Ru, Pd, Ce etc., has been
developed. Among these, the Cu-catalyzed azide—alkyne cycloaddition (CUAAC) reactions have
attracted much attention due to their exclusive regioselectivity, wide substrate scope, mild reaction
conditions and high yields [1]. B-Hydroxytriazoles are increasingly useful and important materials in
drugs and pharmaceuticals. So, development of a simple and efficient method for their synthesis in a
single-step operation is one of the attractive research fields in synthetic organic chemistry. The ability
of epoxides to undergo ring opening and hence bringing out the structural diversity in target
molecules has made them interesting contenders for in situ azide generation in CUAAC reactions [2].
Nucleophilic addition to epoxides plays a pivotal role in the stereoselective preparation of
1,2-disubstituted products and it has been certainly the most thoroughly studied reaction. It must be
highlighted that the multicomponent synthesis of hydroxytriazoles catalyzed by Cu-catalysts is
regiospecific with regard to both the azidolysis of the epoxide and the 1,3-dipolar cycloaddition of the
in situ generated azidoalcohols with terminal alkynes [3].

In this research we report synthesis, characterization and spectroscopic properties of a new
copper(ll) complex obtained from the reaction of Cu(NOs)2-3H20 and 1,3-oxazolidine based ligand
in methanol solvent. The obtained Cu(Il) complex was used as a catalyst for the green click synthesis
of PB-hydroxytriazoles in water solvent. Since temperature has considerable effects on the
regiospecific opening of the epoxide rings, the effect of temperature was also studied. For this
propose, the cycloaddition reaction was studied at 25 (room temperature),40, 50, 60, 70, 80 and 100
°C. The results indicated that increasing the reaction temperature from 25 to 40 and 50 °C increased
the catalytic reactivity of copper complex. Further increasing the temperature to 60, 70, 80 and 100 °C
also decreased the reaction time but at these temperatures one other product was also obtained. At 100
°C, the ratio of the two products was approximately equal (50 : 50).

HO

Ph
@) + N
1 NaN; +Ph Cu(Il) complexl; j\N \ Y N:}.—Ph
- \ />—Ph
N:N

Ph
Ph H,0 OH

Scheme 1. The structures of two compounds obtained by catalytic reaction at 50 °C < T and T < 50 °C.

Keywords: -Hydroxytriazoles, Copper complex, Click reaction, Regiospecific ring opening

References

[1] B. Schulze and U. S. Schubert, Chem. Soc. Rev., 2014, 43, 2522-2571.

[2] A. Patill and R. Salunkhe, Res. Chem. Intermed., 2017, 43, 4175-4187.

[3] S. Bonollo, D. Lanari and L. Vaccaro, Eur. J. Org. Chem., 2011, 2587-2598.


https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Bonollo%2C+Simona
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Vaccaro%2C+Luigi

1* Iranian Catalyst Conference (ICC), 1-2 September 2018, Zanjan, Tran 3 Q}

Synthesis and Surface Modification of NMOF for its Applications in
Biomedicine
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Metal-organic frameworks (MOFs) have fascinated great kindness from chemists due to their
fantastic potential applications in catalysis, microelectronics, ion exchange, nonlinear optics, and gas
storage [1]. Moreover, MOFs can be considered as good candidates for drug delivery systems due to
below reason [2]:

Firstly, the facile synthesis of NMOFs with different compositions, shapes, sizes, and chemical
properties allowing that NMOFs are compositionally and structurally various. Secondly, the presence
of relatively labile metal ligand bonds triggered that NMOFs are biodegradable. The important issues
are stability and surface modification of NMOFs that should be discussed with respect to the
biological application of NMOFs. By selecting different metal ions, organic linkers, and crystalline
structures can be reached to differences in degradability; thus, a few hours to several weeks could be
attuned for their degradation time [3].

We have studied that NMOF coated by silica in order to protect from rapid degradability, then release
of drug and cytotoxicity of NMOF explored. Therefore, we developed toxicological studies about
coated NMOF by silica. Our results was confirmed by FT-IR, XRD, SEM, and MTT. Observation of
releasing of drugs showed that coated NMOF is much better than NMOF alone, due to its slow
releasing.
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Scheme 1. Biomedical application of NMOF

Keywords: metal-organic framework, drug delivery, silica.
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Catalytic Oxidation of Cyclooctene by Methoxy Bridged Dinuclear
Oxidovanadium(V) Complex
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Vanadium plays a vital role in biological systems since the active sites of some enzymes such as
haloperoxidases, which are able to catalyze oxidation reactions by hydrogen peroxide, consist of
vanadate moieties [1]. The chemistry of vanadium(V) is dominated by the stable oxidovanadium
(VO*") and dioxidovanadium (VO.") cations, which remain intact during many reactions [2].
Vanadium participates in many important catalytic redox processes and its complexes take part in
oxo-transfer and oxidation reactions [3]. The synthesis and utility of new vanadium complexes in
oxidation reactions is one of the attractive research fields in inorganic and coordination chemistry. In
this work we report the synthesis, characterization, crystal structure and catalytic activity of a new
neutral dinuclear vanadium complex, [(VO)2(L)(u-OCHz)2(OCHs)2]-CH30H (1). Complex 1 was
synthesized by the reaction of VO(acac). and tetradentate N2O»-donor ligand [HoL, where HoL =1,1'-
((1E,1'E)-hydrazine-1,2-diylidenebis(methanylylidene))bis(naphthalen-2-ol)] in methanol (Scheme
1a). The complex was characterized by spectroscopic methods (FT-IR, UV-Vis, NMR) and single
crystal X-ray analysis. The molecular structure of complex 1 was determined by single-crystal X-ray
analysis which indicated complex 1 is a neutral methoxy bridged dinuclear oxidovanadium(V)
complex. During the formation of complex the V** is oxidized to VV°* by aerial oxygen. The catalytic
Complex 1 was employed as catalyst for oxidation of cis-cyclooctene in the presence of H2O; as a
green oxidant (Scheme 1b). Liquid phase catalytic oxidation of cis-cyclooctene was carried out under
air (atmospheric pressure) in a 25 mL round bottom flask equipped with a magnetic stirrer. In a typical
experiment, aqueous H>O> (1-4 mmol) was added to a flask containing complex 1 (1-3 mg) and
cyclooctene (1 mmol) in a solvent (3 mL). The course of the reactions was monitored using a gas
chromatograph equipped with a capillary column and a flame ionization detector. In order to obtain
the suitable condition of catalytic oxidation, the effect of various parameters including the amount of
the catalyst, the ratio of H>O: : cyclooctene, the effect of temperature and also solvent was studied.
The results of catalytic reactions indicate that complex 1 is a highly active and selective catalyst in
the clean epoxidation reaction of cis-cyclooctene using aqueous hydrogen peroxide.
2) OH
% SyNs % +2VO(acac), % [(VO),(L)(u-OCH;3),(OCHj3),]-CH;0H

_ Complex 1
OH  p,1, H,0

b
) O Complex 1/H,0, Q
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Scheme 1. @) Synthesis of dinuclear oxidovanadium(V) complex; b) catalytic oxidation of cyclooctene by complex 1.

Keywords: Catalytic oxidation, Oxidovanadium(V) catalyst, Olefin oxidation.
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Preparation of pH-sensitive, polymeric prodrug micelles for delivery and
controlled release of cisplatin
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Cancer, as a leading cause of death worldwide, has gained much attention in recent decades [1].
Although several anticancer drugs have been introduced as chemotherapeutic agents, the effective
treatment of cancer remains a challenge [2]. Cis-diaminedichloroplatinum(ll) (cisplatin, CDDP) is one
of the oldest chemotherapy drugs available and has been in widespread use to treat a wide range of
solid tumors including ovarian, cervical, head and neck, and non-small-cell lung cancer. Treatment is
usually limited, however, by side-effects such as nephrotoxicity, emetogenesis, and neurotoxicity. One
of the most promising strategies to enhance targeting is to employ polymeric nanocarriers (PNs) to
achieve passive targeting via the enhanced permeation retention effect (EPR) and protection of
cisplatin from undesirable binding events during drug distribution in the body, while facilitating the
transport of the drug across the cell membrane via endocytosis at the site of action [3-4]. Based on what
is described, in this work we were designed a novel nontoxic polymeric micelles based on
biocompatible polymers such as polyethylene glycol (PEG) and glycidyl azide polymer (GAP) that
were modified with pH sensitive amino functional groups. As a result, we were able to provide an
active site for conjugation of cisplatin with polymer, and we were able to achieve appropriate loading
efficiency of drug into block copolymers and employed this self-assembled block copolymer micelles
for efficient intracellular delivery of cisplatin.

Keywords: pH-sensitive, polymeric prodrug, micelle, cisplatin
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The effect of polyaniline doping on the TiO2 and ZnO nanoparticles in the pyrene
degradation on the contaminated soils
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The use of a photocatalyst that is active under sunlight, is one of the cost-effective methods for the
removal of pollutants from contaminated soil. In this study, an interfacial polymerization method was
used to prepare ZnO- polyaniline (PA) and TiO2-PA nanocomposites. The SEM images confirmed
the particle size distribution ~200 nm in diameter. In both XRD and FTIR data, the peaks relating to
PA were identified in the nanocomposites. For the extraction of pyrene of the soil samples, a
continuous batch extraction was carried out and evaluated. The data analysis showed the positive
effect of PA on pyrene degradation under UV and sunlight radiation, by decreasing the electron hole
recombination in modified photocatalysts. The PA coated photocatalysts, improved the extent of
pyrene removal, which was more than 95% for both the ZnO and TiO> nanocomposites in the
bentonite samples under the visible light condition. This value was lower than 80% for the clay soil
under UV radiation, which increased to 90% under sunlight. However, only a maximum degradation
of 60% was obtained with the unmodified photocatalysts. The increase in the degradation efficiency
was due to the increase in adsorption of the organic molecules from the bentonite and clay soils by
polyaniline, and also the semiconducting behavior of polymer, that prevented the electron-hole
recombination, causing an increase in the photocatalytic activity under both UV and visible radiation.
The new ZnO/PA and TiO2/PA photocatalysts are believed to be promising photocatalytic materials,
which can be widely used for the treatment of environmental pollution [1-2].
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Scheme 1. SEM micrographs of (a) TiO2-PA 4% (b) ZnO-PA 4% NPs.

Keywords: Photodegradation, Nanocomposites, Pyrene degradation, Soil contamination, Polyaniline, Titanium, Zinc
oxide.

References

[1] S. Masoudian, M.H. Rasoulifard, and P. Pakravan, Indian J Chem, 2015, 54A (2015) 757.

[2] F. Shahrezaei, P. Pakravan, A.H. Azandaryani, M. Pirsaheb, and A. Mansouri, Desalin Water
Treat, 2016, 57, 14443.



j e

1* Iranian Catalyst Conference (ICC), 1-2 September 2018, Zanjan, Tran 3 Q}

u IOTER e

Synthesis, Characterization, Crystal Structure and Catalytic Activity of New
Dinuclear Cu(ll) Complex in Oxidation of Benzyl Alcohol
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Due to the wide application of carbonyl compounds as intermediates for many chemical compounds,
drugs, vitamins and fragrances, the selective oxidation of aromatic alcohols to their corresponding
aldehydes is one of the most important transformations in organic chemistry [1]. Therefore, numerous
methods have been developed using a variety of reagents for this purpose. Traditional oxidants, such
as KMnOs, CrOgz, Brz, and TBHP (tert-butyl hydroperoxide), used in the oxidation of aromatic
alcohols are usually toxic, corrosive or expensive. Thus, offering innovative, “clean” methods that
use environmentally friendly oxidants such as hydrogen peroxide and molecular oxygen in non-toxic
solvents in particular aqueous media could be a new challenge in this regard [2]. Recently, the
catalytic oxidation of alcohols by transition metal complexes in the presence of H2O has been
developed. Various compounds of Cu(ll) salts and complexes have been widely used as catalysts in
the oxidation of alcohols [3].

In the present work, we report synthesis, crystal structure, spectroscopic properties and catalytic
activity of a new dinuclear copper(ll) complex, [Cu(2-amp)(u-OAc)2l]2 (1). Complex 1 was
synthesized by the reaction of equimolar amounts of 2-(aminomethyl)pyridine (2-amp) and
Cu(OAC)2:3H20 in methanol. The blue crystals of complex 1 were obtained by thermal gradient
method during one week. Single crystal X-ray analysis indicated that these crystals are related to a
dinuclear Cu(ll) complex which two Cu(ll) ions are connected together by two acetate bridging
groups. The catalytic potential of complex 1 was tested for the oxidation of benzyl alcohol as
representative substrate for primary alcohols using H20> as a green oxidant. The oxidation products
were identified by GC and the progress of the reaction and products were also checked by TLC. In
order to obtain the optimum condition for catalytic oxidation of benzyl alcohol, the effects of various
parameters, including molar ratio of oxidant to substrate, temperature and solvent were studied. The
results of these studies showed that complex 1 catalyzed the oxidation of benzyl alcohol to the
benzaldehydes but at higher temperatures a little amount of benzoic acids, produced by over
oxidation of benzaldehyde, was also produced in the reaction mixture. The results indicate that the

selectivity and the activity of this catalytic system depend on the reaction condition.
0

OH Complex 1
S —" . H
H202 N CH3CN, A

Scheme 1. Oxidation of benzyl alcohol catalyzed by complexe 1

Keywords: Oxidation of benzyl alcohol, Copper(ll) catalyst, Synthesis.
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Zeolite-MnFe2O4: as a novel and highly efficient catalyst for the synthesis of
1,5-benzothiazepine derivatives under solvent free condition
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1,5-Benzothiazepines have attracted as an important class of heterocyclic compounds in the field of
drug and pharmaceutical research. These compounds are widely used as anticonvulsant, analgesic,
sedative, antidepressive, antibacterial, hypnotic agents as well as anti-inflammatory agents.

In the present study, An efficient synthesis of new derivatives of 1,5-benzothiazepine has been
developed by the reaction of various chalcones (1,3-diaryl-2-propenones) with 2-amino-thiophenol in
the presence of Zeolite-MnFe2O4 catalyst without solvent.

First, the natural zeolite is activated under appropriate conditions. Then, manganese ferrite were
synthesized by reaction of Fe, (SO4) 3.H20 with MnCl and placed on the surface of activated nano
zeolite. Under optimized reaction conditions, various 1,5-benzothiazepine derivatives were
synthesized and the products were obtained with good to excellent yields and high purities. Ambient
reaction temperature, Short reaction times, easy work-up, reusability of the catalyst and no use of
harmful organic solvents are among the most important characteristics of the present methodologies.
The structures of the synthesized compounds were confirmed by IR, SEM, EDAX and NMR
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Schem1: Synthesis of 1,5-Benzothiazepines derivatives

Keywords: Benzothiazepines, Zeolite, chalcone.
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An Green and Efficient One-Pot Synthesis of Some Chalcone Derivatives by
Zeolite-MnFe.04 Nanocomposites at Room Temperature
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Chalcones (1,3-diaryl-2-propen-1-ones) and their heterocyclic analogues, belong to the flavonoid
family, which possess a number of interesting biological properties such as antioxidant, anticancer,
antimicrobial, antiprotozoal, antiulcer, antihistaminic and anti-inflammatory activities.

In the present study, a series of chalcone derivatives were synthesized and their structure also
confirmed. The compounds were synthesized by various aldehydes and acetophenone derivatives in
the ratio of 1: 1 mmol in the presence of a Zeolite/MnFe>O4 based nanocomposites under various
solvents and solvent-free conditions. At all experiments, the desired products were synthesized
successfully. The described novel synthesis method proposes several advantages of safety, mild
condition, short reaction times, high yields, simplicity and easy workup compared to the traditional
method of synthesis.

The structures of the synthesized compounds were confirmed by IR, SEM, EDAX and NMR analysis.
This method is an easy, rapid, and high yielding reaction for the synthesis of chalcones derivatives.
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Schem1: Synthesis of chalcone derivatives

Keywords: aldehyde, acetophenone, Zeolite, chalcone.
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Synthesis of HKUST-1 and studies of its drug release applications
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The metal- organic frameworks (MOFs) are porous crystalline compounds that their structure,
connect the metal centers with organic ligands and create a three-dimensional structure. These
frameworks are synthesized in a variety of ways under specific temperature and pressure conditions
that including hydro (solvo) thermal method, microwave and ultrasonic methods, electrochemical
synthesis, diffusion method, solvent evaporation and ionothermal synthesis. In recent years, large
numbers of MOFs have shown various potential applications including gas adsorption, sensors,
carriers of drugs, Catalyst, separations and etc [1]. In this research, we study the use of drug carrier by
MOFs, in which synthesized the metal- organic framework (Cus (BTC).), HKUST-1, with the central
metal copper and connector (BTC = 1,3,5-benzenetricarboxylate) and used as a carrier of drugs. This
MOF is stable and has a high surface area. HKUST-1 was synthesized by solvothermal method and
characterized by (FT- IR) Spectroscopy and X-ray diffraction (XRD), then HKUST-1 was used as
drug carrier and the accuracy of drug absorption was evaluated by (FT-IR) spectroscopy and X-ray
diffraction (XRD) and thermogravimetry analysis (TGA) spectra.release of drug from HKUST-1
were investigated in PBS (pH = 7) at 37 °C. To do this, at certain intervals, we take our samples and
record UV spectra to obtain the degree of release of the drug in a PBS solution at different time. UV
spectra showed ergotamine has a slower release than acetaminophen [2].
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Palladium Supported on Mesoporous Silica/Graphene Nanohybrid as a Highly
Efficient and Reusable Heterogeneous Catalyst for C-H Functionalization
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Mesoporous silica/graphene (KIT-6/G) with pendent 3-mercaptopropyl groups has been prepared by
condensation of surface silanols and (3-mercaptopropyl)trimethoxysilane (MPTMS). Treatment of
the  mercaptopropylated  with  Pd(CH3CN).Cl gave a heterogeneous Pd-catalyst
(PA@KIT-6/G-SH).I*%1 The catalytic activity of the catalyst was investigated in two types of C-H
functionalized for the synthesis of 2-cyanoacetanilide and 2- arylpyridine 1-oxide derivatives via C-H
activation. Additionally, for the study of the effect of thiol ligand, the Pd@KIT-6/G was prepared
from the treatment of PA(CH3CN)2CI2 with KIT-6/G. The catalyst has been successfully recovered
and reused without loss of activity over seven cycles of reactions!, scheme 1.
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Scheme 1. Synthesis of 2-CyanoAcetanilide and 2-PhenylPyridine Noxide derivatives

Keywords: C-H activation - Graphene - Heterogeneous catalysis - Mesoporous materials - Palladium.
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Anthraguinone Dyes Degradation Over La-based Nanocatalysts
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LaMOs (M = Mn, Fe, Co) nanoperovskites were prepared via citrate method [1]. The synthesized
materials were characterized by X-ray diffraction (XRD), FT-IR and UV-Vis spectroscopy. The
degradation of anthraquinones dyes [alizarin (A) and alizarin red s (AS)] were investigated in acidic
solution in the presence of nanocatalysts under dark and visible-light irradiation. The progress of the
reaction was monitored by UV—-Vis spectroscopy absorption. The percentage of dye degradation was
calculated by the following equation:

(Co—C)

D% = C— x 100
0
Where Co and C are the dye concentration at the initial and after intervals of time, respectively [2].

The controlled experiments revealed that the degradation of A and As were unaltered under dark and
visible-light irradiation in the absent of nanocatalyst. Thus, the catalyst was required for an effective
degradation of A and AS. Fig. 1 shows the degradation of an aqueous solution of A and AS at pH 2.5
under dark and visible light irradiation. Results show that the A and AS are degraded over LaMnOs
catalyst to ~80% after 180 min under both conditions. Generally, among the three types of
nanocatalysts, LaMnQg is the sample which shows the highest activity and LaFeO3s shows the lowest
activity for degradation of A and AS under dark and photo conditions [3]. The greatest activity of the
lanthanum manganite is probably due to its high surface area, and also because of its defect structure,
which is favorable for development of active sites. Finally, the nanocatalysts reported in this work
were effective in anthraquinones dyes degradation when compared to other similar existing catalysts.

80 — =Dark = Lamp g0 ®Dark  =Lamp
Rl = 70
< 60 > 60
S % 5 ®
© 40 =40
kel — @

I 30 B 30
S
g’ 20 I = 5 2
10 — —l I Q10
o L= —~

0

Alizarin  LaMnO3  LaCoO3  LaFeO3 Alizarin - LaMnO3 ~ LaCoO3  LaFeO3

Red S
@ (b)
Scheme 1. Alizarin 70 ppm (a) and Alizarin Red S 100 ppm (b) degradation
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Pd(11)-Supported Complex on Fes0.@SiO.@SBA-15 for Heck Reaction
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Magnetite nanoparticles were prepared via co-precipitation method and then successively covered
by silica and mesoporous silica (SBA-15) layers [1]. N-(3-(Trimethoxysilyl) propyl) picolinamide,
obtained from the reaction between 3-aminopropyltrimethoxysilane (APTMS) and picolinoyl
chloride [2], was reacted with Fes0s@SBA-15 as supported ligand (FezOs@SBA-15-PPA) for
Pd(ll), Scheme 1.
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Scheme 1. Synthesis of Fe;Os@SBA-15-PPA

Finally, functionalized magnetic mesoporous nanoparticles were reacted with PdCl, to afford
supported Pd(I1)-complex that showed excellent efficiency in Heck Reaction of alkenes with aryl
halides [3], Scheme 2. The catalyst could be easily separated from the reaction mixture by an external
magnet and could be recovered and reused several times.
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Scheme 2. Heck Reactions of Alkenes with aryl halides in the presence of Fe;04s@SBA-15-PPA

Keywords: Pd(l1)-nanoparticles, Heck reaction, , C-C Coupling
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Core cross-linked micelles pH-responsive intracellular drug delivery
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Cancer is one of the most common causes of mortality in the world over the past decades. There are
several therapies for treating cancer that chemotherapy is the most commonly used treatment with
anticancer drugs [1]. Most anticancer agents are not as effective in cancer chemotherapy as anticipated
because of nonspecific toxicity, lack of tumor selectivity, and development of multidrug resistance
(MDR) in various tumors. Various carrier systems such as liposomes, polymeric micelles, nano-scaled
complexes and microspheres have been investigated to challenge such problems. In particular,
polymeric micelles have become attractive because of their small size (10 to 200 nm) for passive
accumulation in solid tumors by a process termed ‘enhanced permeation and retention’ (EPR),
improved stability and biodegradability in vivo [2]. In this study, a kind of core cross-linked
poly(ethylene glycol)-b-glycidyl azide polymer micelles (PEG-b-GAP) was prepared by a simple
chemical cross-linking method for pH-response drug delivery. Curcumin (CU) was then loaded into the
micelles in high efficiency [3,4]. The curcumin loaded amphiphilic block copolymer was self-
assembled in phosphate buffer (pH 7.4, 0.1 M) into nanosized spherical micelles. In vitro release
studies demonstrated that the micelles are relatively stable at normal physiologic conditions but
susceptible to tumor relevant reductive and acidic conditions which would trigger the release of
chemically loaded drugs. These results suggest that curcumin loaded micelles may offer a promising
strategy for CU delivery in the treatment of various tumors, with enhanced efficacy and fewer adverse
effects.
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Synthesis of Hierarchical SAPO-34 Using Green Non-lonic Surfactant Triton
X-100 with Improved Catalytic Performance in Methanol to Olefin Reaction
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SAPO-34 has excellent performance in the methanol-to-olefin (MTO) reaction because of effective
shape selectivity and mild strong acidity [1]. The main problem of SAPO-34 is short life time due to
diffusion limitations in its structure. Diffusion limitations cause not only the decrease of catalytic
lifetime, but also the low selectivity of light olefins during MTO reactions [2]. Synthesis of SAPO-34
with hierarchically porosity, by decrease diffusion limitations can lead to improve mass transport and
catalytic performance in MTO reaction. In this work, the hierarchical SAPO-34 has been successfully
synthesized by using tetraethyl ammonium hydroxide as a microporous template and cheap and green
non-ionic surfactant triton X-100 (TX-100) as a mesoporous template. The effect of TX-100/AIP*
ratio on the structural and textural properties of hierarchical SAPO-34 and its catalytic performance
in methanol to olefin (MTQO) reaction was investigated. Physical properties of obtained samples were
characterized by X-ray diffraction (XRD), NHz temperature-programmed desorption, scanning
electron microscopy (SEM) and Fourier transform infrared spectroscopy (FT-IR). The results
indicated that with decrease of TX-100/AIP* ratio from 0.3 to 0.085, crystallinity, light olefins
selectivity and catalyst life time were enhanced.
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Scheme 1. (a) Proposed formation process of hierarchically SAPO-34 using Triton X-100 surfactant as mesoporous
template; (b) Light olefins selectivity of prepared SAPO-34 samples at T = 450 °C and WHSV=4 h!
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Ruthenium Nanoparticles Immobilized on Nano-silica Functionalized with
Triazine Dendrimer (Runp-nSTDP): An Efficient, Selective, and Reusable
Catalyst System for the Oxidation of Alcohols
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1Department of Chemistry, University of Isfahan, Isfahan, Iran
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The present study describes the synthesis, characterization, and catalytic activity of ruthenium
nanoparticles stabilized with nano-silica triazine dendrimer Run,-nSTDP. To do this, silica
nanoparticles were functionalized by triazine dendrimer and finally loaded with ruthenium
nanoparticles. Finally, their catalytic activity was investigated in the oxidation reaction of alcohols.
However, the preparation of dendrimer containing ruthenium nanoparticles, the ruthenium
nanoparticles were produced with reducing of RuCls.H20 by NaBHa.

The prepared catalyst was characterized by FT-IR, TGA, elemental analysis, UV-vis, FE-SEM,
SEM-EDX, TGA, TEM, HR-TEM, XPS and ICP-OES techniques. The catalyst was used for the
oxidation of various types of alcohols to carbonyl compounds. The present method offers advantages
of excellent yields, short reaction times and simple work-up. Also, the catalyst can be easily recycled
and reused several times, which makes this method attractive, economic and environmentally benign.
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Scheme 1. Oxidations of Alcohols with Run,-nSTDP Catalyst System
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Effect of Ce addition on catalytic performance of Ni/MCM-41 for hydrogen
production via ethanol steam reforming
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Among different metals that used for ethanol steam reforming, Ni based catalysts has been commonly
used since it is highly active and its cost is relatively low [1]. Product distribution and catalyst
stability during steam reforming reaction are controlled by the type of utilized support. MCM-41
mesoporous molecular sieves have attracted much interest due to their noticeable surface areas and
highly ordered pore structures [2]. In the present study, MCM-41 mesoporous material and highly
active and quite stable Ni/MCM-41 catalyst were synthesized through direct hydrothermal and wet
impregnation procedure, respectively. The effect of Ce impregnation into Ni/MCM-41 catalyst was
evaluated in steam reforming of ethanol. Physical properties of obtained samples characterized by
X-ray diffraction (XRD), Fourier transform infrared spectroscopy (FT-IR), Scanning electron
microscopy (SEM) and H. temperature program reduction (H2-TPR). The best catalytic results over
ethanol steam reforming reaction, were obtained with Ce-Ni/MCM-41 catalyst, i.e. 94% ethanol
conversion and 76.5% hydrogen selectivity. These results remained constant about 90 h time on
stream and ethanol conversion decreased to 78% after 120 h.
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Schemel. (a) H2-TPR of prepared samples; (b) Variations of conversion and selectivities of Ce-Ni/MCM-41 catalyst with
reaction time in ethanol steam reforming at 600 °C, ethanol/water molar ratio of 1: 6 and WHSV of 1.991 h!
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New Hydrophobic Cellulose Aerogel Based Titania Catalyst

Sahar Hamzehzad, Sajjad Keshipour*
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The development of sustainable and efficient catalysts for the oxidation of organic substrates such as
alcohols, alkylarenes, and alkenes is an attractive and challenging work respect to the industrial
importance of the oxidation reactions [1-5]. Here, novel hydrophobic cellulose aerogel supported

TiO2 nanoparticles with high lipophilicity, superior porosity as well as high catalytic activity

was

successfully prepared. The nanocomposite aerogel was synthesized in two steps including
transformation of cellulose to the cellulose aerogel, and a silanization reaction in the presence of TiO>
nanoparticles. The aerogel exhibited hydrophobicity with water contact angle of 152.0°. The aerogel
exhibited excellent oil/water selective absorption capacity with oil absorption up to 141 g/g. Finally,
the nanocomposite was used as a heterogeneous catalyst in the oxidation reaction of alcohols,
ethylbenzene, and alkenes. High yields, excellent selectivities, mild reaction conditions, recyclability

and biocompatibility of the catalyst are important features of the reactions.

Het ;
High activity L O High surface area
<@, @@
’ /OH ~OH
Recoverable o Selective R

OH (f ? OH

R ? | | - /go Y
A RS0

Celltulose Aerogel o

o o
Rlll
CHCl3, air, UV, rt., 1-2 h R"k

Scheme 1. Oxidation of organic substrates with hydrophobic cellulose aerogel based titania catalyst
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Cellulose Aerogel Supported Graphene Quantum Dots/Pt Catalyst
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With increasing the importance of green chemistry in human life, heterogeneous catalysts have
gained a special place in the catalyst research. Introduction of a large number of heterogeneous
catalysts created a competition for selecting a best heterogenized catalytic system for a reaction. High
efficiency, non-toxicity, biocompatibility and recyclability are some of the challenging for
heterogeneous catalysts. For affording the mentioned conditions various supports such as silica,
cellulose, zeolite, alumina, titania and carbon nanotube were applied. Among the supports, cellulose
has been attracted great attentions due to some advantages such as hydrophilicity, chirality,
biodegradability and high functionality [1-3].

The development of sustainable and efficient catalysts for the oxidation of organic substrates such as
alkylarenes is an attractive and challenging work respect to the industrial importance of the oxidation
reactions [4,5]. Herein, cellulose aerogel was modified with graphene quantum dots (GQD) and Pt
nanoparticles. The catalyst after characterization was used as a heterogeneous catalyst in the
oxidation reaction of ethylbenzene at room temperature. High yield and excellent conversion was
obtained in green reaction conditions. The catalyst is recyclable for six times without any significant
reduction in the yield.
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Scheme 1. Oxidation of ethylbenzene with cellulose aerogel supported GQD/Pt
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Magnetic Crosslinked Copoly(ionic liquid) Nanohydrogel Supported Palladium
Nanoparticles as Efficient Catalysts for the Selective Aerobic Oxidation of
Alcohols
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Nowadays it is still a great sustainable processes challenge to produce efficient, selective and easy
magnetic recovery and recycling catalysts for oxidation of alcohols using air as the oxidant [1,2]. In
this work a new magnetic nanohydrogel comprising [DABCO-allyl][Br] ionic liquid, allyl alcohol
and N,N'-methylene-bis (acrylamide) has been used for stabilization of small and highly uniform
palladium nanoparticles of 3-4 nm size (MXCPILNHG@Pd). It was characterized by Fourier-
transform infrared spectroscopy (FTIR), atomic adsorption spectroscopy (AAS), thermogravimetric
analysis (TGA) transmission electron microscopy (TEM), scanning electron microscopy (SEM),
energy dispersive spectroscopy (EDS), SEM-Map, energy-dispersive X-ray spectroscopy (EDX), X-
ray photoelectron spectra (XPS), vibrating-sample magnetometer (VSM), and dynamic light
scattering (DLS). According to optimization of cross-linking degree and ratio of DABCO-IL,
MXCPILNHG-2@Pd found as a highly selective catalyst in oxidations of primary alcohols to the
corresponding aldehydes in toluene and to acids in water. Furthermore, secondary alcohols were
reacted efficiently to corresponding ketones in both toluene and water. Catalyst was magnetically
recovered and recycled for several times in both toluene and water and reused catalysts were
characterized by TEM and XPS.
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Scheme 1. Scheme of MXCPILNHG@Pd NPs and selective oxidation of benzyl alcohol.
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Enhanced photocatalytic degradation of organic pollutant over BiOBr/Ag
composite
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Lately, bismuth oxyhalide BiOX (ClI, Br, 1), a new family of promising semiconductor photocatalytic
materials, has drawn considerable attention. Within it, BiOBr is the most ideal candidate for its
suitable band gap (2.8 eV), nontoxicity, relatively excellent photocatalytic ability and chemical
stability in photocatalytic oxidation process. Therefore, many efforts have been devoted to develop
the synthesis of BiOBr nanostructures which high surface-to-volume ratio is expected to increase the
photocatalytic activity [1].

Silver (Ag) is an attractive material for its specific properties, such as good conductivity, chemical
stability, catalytic activity and antimicrobial activity. Ag nanoparticles are used in antimicrobial
applications since the antimicrobial effect of Ag ions is well known, it is being used as well as in
water and air filtration. Hybrid materials of Ag nanoparticles with amphiphilic hyperbranched
macromolecules are synthesized for use in surface coatings because of its antibacterial activity [2].
Newly, the deposition of Ag nanoparticles (NPs) on BiOX (X= Cl, Br, I) has been found can give a
singular efficiency in destroy organic pollutants under UV or visible light irradiation. It is generally
known that the noble metal/semiconductor oxide composite system could reduce the e/h*
recombination rate due to better charge separation [3].

To prepare this compound, the prepared BiOBr was composed with 2.5 ml of AgNO3 solution. Then,
freshly prepared sodium borohydride was added dropwise and then stirred for 5 hours. Eventually,
the precipitate was centrifuged, washed with distilled water and dried in oven. The resulting sample
was characterized using XRD, SEM, FT-IR and DRS analysis. Furthermore, the photocatalytic
activity of the synthesized photocatalyst was investigated using methyl orange (MO) as a model
organic pollutant. A maximum degradation efficiency of 61% has been achieved under visible light
irradiation over the prepared photocatalyst. The photocatalytic performance of BiOBr/Ag
photocatalyst is much higher than that of pure BiOBr.
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Enhanced photocatalytic performance of BiOBr nanoplate with porphyrin

complex
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Wastewaters generated from the textile industry contain large amounts of azo-dyes. Azo dyes are
synthetic colored organic compounds. They are manufactured and used widely [1]. In order to solve
such problems, degradation of aqueous organic pollutants in wastewater through semiconductor
photocatalysis has received significant attention over the last decades.

Among the various narrow band gap semiconductors, bismuth oxyhalides, BiOX (X= Cl, Br, 1) have
been also found to act under visible light irradiation [2], Furthermore, BiOX are nontoxic and the
environment compatible photocatalysts with low cost [3]. Therefore, BiOX has attracted increasing
attention in practical industrial applications, especially in the degradation of organic pollutants [3]
and in the fabrication of photoelectrochemical cells [4]. BiOBr, as one of Bi based semiconductor
materials, has attracted the attention of researchers due to its unique lamellar crystal structure,
efficient visible light absorption and charge transfer ability [5].

BiOBr nanoplates were synthesized through the co-precipitation method. In a typical experiment to
prepare the BiOBr sample, Bi(NO3)3.5H>O powder was firstly dissolved in HNO3s (solution A).
Solution B contained KBr and CH3COONa in distilled water. Solution A was added rapidly to the
solution B under vigorous stirring. Subsequently, the mixtures were vigorously stirred for 12 h. After
the reaction was completed, the resulting product was collected by centrifugation, washed several
times with distilled water. The resulting nanoplates have a tetragonal phase .To improve the visible
light performance of the prepared BiOBr in the photocatalytic reactions, the prepared photocatalyst
were functionalized with tin complex of porphyrin photosensitizer (Sn-TCPP). To photosensitize the
prepared BiOBr by the Sn-TCPP, BiOBr and the porphyrin complex with weight ratio of 10 to 1 were
refluxed in DMF solvent. After washing with DMF, the synthesized product was obtained and named
BiOBr/SnTCPP. The prepared photocatalysts were characterized through FT-IR, DRS, XRD and
SEM analysis. The photoactivity activity of the synthesized sample was investigated via
photodegradation of a colored pollutant of methyl orange (MO) and 2, 4-dicloro phenol. The results
showed that BiOBr photosensitized with SnTCPP is able to destroy 78% of MO and 80% of 2,
4-dicloro phenol in 240 min under visible light radiation.

Keywords: Bismuth oxyhalide, Porphyrin complex, Photodegradation .
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lonic liquids (ILs) possess green properties such as non-flammability, chemical and thermal stability,
extended solvation nature, and negligible vapor pressure. In recent years, many task-specific ionic
liquids (TSILs) were designed and utilized for accelerating various organic transformations.

Nano catalysts offer a higher surface-to-volume ratio and lower coordinating sites in comparison to
bulk counterparts, which are responsible for the higher catalytic activity as well as selectivity.
Furthermore, nano catalysis has the advantage of high atom efficiency, easy product purification, and
reusability of the catalyst.

The multi-component reactions (MCRs) are valuable versatile method for affording diverse organic
structures with potent applications in medicinal and pharmaceutical chemistry. Because of their
benefits such as facile performance, environmentally friendly, and atom economic, MCRs are
interested in organic chemistry.

Tricarboxamides are a class of nitrogen heterocycles which have significant biological properties
such as neuroprotective, anti-diabetic, anti-bacterial, anti-carcinogenic, and anti-tumor activities. In
this research we have prepared a new catalyst based on nano SiO, core and a novel ionic liquid
containing aspartic acid and guanine. This new nano structure has been characterized by FT-IR,
FESEM, EDAX, TGA/ DTG, and BET techniques. Its catalytic efficacy examined in the synthesis of
tricarboxamides via a pseudo five-component condensation of isocyanides, aromatic aldehydes,
Meldrum’s acid, and aromatic amines at room temperature solvent-free conditions. Recovery and
recyclability of the nano structure within 3 runs without activity loss, in combination with green
reaction media, and high yields of the products, are some highlighted points of the procedure.
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Scheme 1. Synthesis of tricarboxamides
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Impregnated Antimony on NiFe>O4: An Efficient Magnetically Separable
Nanocatalyst for Rapid Acylation of Amines
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Selective protection of amines is one of the most important methods for multistep synthesis of organic
compounds [1-2]. In this context, more attention has been paid to core—shell nano systems with the
core of magnetite. They are simply prepared and because of their good magnetic properties are easily
removed from the reactions. Functionalized magnetic nanoparticles (MNPs) are robust, air-stable and
frequently used for immobilization of various heterogeneous [3-6] and homogenous catalysts. These
subjects prompted us to prepare NiFe;O4/Sb as an efficient and reusable nanocatalyst toward
acetylation of arylamines with Ac20 in H2O (Scheme 1). Remarkable reusability and easy separation
of the nanocatalyst, high yields and mild reaction condition as well as the benefits of using water as
a green solvent are the advantages which make this protocol a perfect candidate for the acetylation of
amines.

NH, NHCOCH,
| N NiFe,0,/Sb, Ac,0 | N
o]
L H,0, 70 °C L
R R

Scheme 1. Acetylation of amines with NiFe.04@Sh/Ac,0 system
Keywords: Acetylation, Ac,0, NiFe;O4, Sb
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Synthesis of hydrophilic palladium complex immobilized on nano magnetic
support and its catalytic acitivity in coupling reactions
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The development of environmentally more benign and efficient synthetic method continues to be a
central goal of current research in chemistry. Along this line, it is better that catalysis be associated
with both catalyst reusability and green reaction media [1]. Generally, homogeneous catalysis can
provide excellent yield, while heterogeneous catalysis offers the advantages of simplified product
separation and recycling of the catalyst [2]. These properties make heterogeneous catalysts as suitable
candidates for green chemistry catalysis due to their great stability, durability, cost effectiveness, and
diminishing heavy metal environmental contamination [3]. To increase the efficiency of
heterogeneous catalysts, additives such as phase transfer agents [4], polymers [5], surfactants [6],
cyclodextrins [7], organic co-solvents [8] or ionic liquids [9] have been used. A more desirable
approach, which avoids using any additives, is designing hydrophilic heterogeneous catalysts. Along
this line, in this work, a new heterogeneous palladium complex of supported on nanomagnetic
v-Fe203 (Scheme 1) was synthesized and characterized by HRTEM, SEM, XRD, XPS, ICP, FT-IR,
TGA, VSM and elemental analysis.
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Scheme 1.

The synthesized catalyst was used successfully as a new Pd catalyst for Suzuki and Hiyama coupling
reactions of aryl iodides, bromides and chlorides with phenylboronic acid and phenylsilanes. The true
heterogeneous magnetically-recyclable catalyst can be separated easily using a magnetic bar and
reused six times without any drastic loss of its catalytic activity. Using water as a green solvent, facile
catalyst recovery and reuse, simple work-up and not requiring any additive or promoter make this
method favourable from the environmental and economic point of view for the coupling reactions.

Keywords: nanomagnetic, hydrophilic catalyst, heterogeneous palladium complex, y-Fe2Os
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Synthesis of Copper Nanoparticle on Functionalized Graphen Oxide Support:
An Efficient Catalyst for Coupling Reacction
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Graphene oxide (GO), a novel and promising two-dimensional (2D) carbon nanomaterial, has
attracted extensive attention in catalysis fields, such as photochemistry, electrochemistry, and organic
catalysis, for the past few years [1-2]. Graphene-based materials hold unique features, such as large
surface, high water dispersibility, intrinsic low mass, easy surface modifications, and ample
oxygen-carrying functionalities [3-4], which might be promising candidates as catalysts or supports.
Copper is a low-cost transition metal. Efficient catalysts of copper nanoparticles on graphene oxide
support are successfully developed for controllably catalyzing the coupling reactions [5].

In this research, we successfully demonstrated GO/amine as a reinforcement for a metal substrate
nanocomposite to preparation of homogeneously dispersed GO/amine/Cu nanocomposite powders.
Functional groups of GO helped to disperse the GO flakes and form chemical bonds with metal ions.
The prepared nanocatalyst were characterized by a variety of techniques, FT-IR, X-ray diffraction,
scanning electron microscopy and atomic force microscopy. Prepared nanocatalyst functionalized for
coupling reaction at a green condition (Scheme 1).

+2 X
X GO/NRlNRzNR3/ Cu
\ Nanoparticle \ NR.R
| + NR1R2R3 > 172
v 0,, 12h v

Scheme 1. Amination reaction with nanocatalyst

Keywords: Copper Nanocatalyst, coupling reaction, Amination reaction.
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Preparation of 2-amino 4H-benzo[h]chromene catalyzed by a Copper complex
immobilized on to functionalized Fez:Os@SiO: as a reusable nanocatalyst

Fatemeh Rahmatpour?, Niaz Monadi®*
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During the past decade, a great deal of attention has been paid to developing greener chemical
processes and synthetic methods. Catalysts bound to inorganic solids are widely used for organic
transformations due to environmental and economical considerations [1]. Nanoparticles supported on
a metal oxide as an inorganic solid, in particular magnetic nanoparticles (MNPs), have been
extensively studied in the field of chemical catalysis, environmental protection, sensors, magnetic
storage media, and clinical diagnosis treatments. MNPs have great potential in view of their recovery,
since the magnetic separation of MNPs from the reaction mixture with an external magnet is simpler
and more efficient than conventional separation with filtration or centrifugation. On the other hand,
MNPs are accessible from inexpensive materials and can be easily supported organic and inorganic
materials. Recently, MNP-supported-copper ions have been used extensively in organic
transformations.[2]. In this work, a new magnetically recoverable nanocatalyst was developed by
covalent binding of a ligand, 2-amino banzhydrazide and 2-hydroxy naphtaldehyde on the surface of
silica coated magnetite nanoparticles (SCMNPs) and followed complexation with CuCl2.4H0.
Characterization of the prepared nanocatalyst was performed with different physicochemical
methods such as FT-IR, TCP-AES, VSM, SEM EDS and TGA analyses. Finally, catalytic activity of
the prepared nanocatalyst was examined in the preparation of 2-amino-4H-benzo[h]chromene
derivetives through a one-pot, three component reactions of 1-naphthol, various aldehydes and
malononitrile. The synthesized nanocatalyst was efficient. The benefits of this protocol are simple
workup procedure, short reaction time and high yields of products. The immobilized complex was
reused for several times without meaningful loss in catalytic performance.

Keywords: Heterogeneous catalysts, Magnetic nanoparticles, Three component reactions
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Copper Schiff base complex immobilized on surface modified magnetite as a
nanocatalyst for the reduction of 4-nitrophenol
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The presence of toxic dyes and nitroarene compounds in waste waters is of great concern as these are
biologically and chemically stable; therefore, it is difficult to remove them by natural degradation
processes [1]. Recently, magnetic core—shell nano-structures have attracted more attention due to
their unique magnetic properties. In contrast to the difficulty observed in recovering and reusing most
solid catalysts, core—shell nanostructure magnetic catalysts can be easily retrieved under the influence
of a magnetic field and used in subsequent reactions. Due to this property, using magnetic core—shell
structure composites as catalysts has been recommended in literature. Schiff base transition metal
complexes have been extensively studied because of their potential use as catalysts in a wide range of
reactions. These complexes have been extensively used for hydrogenation of organic substrates,
epoxidation of olefins, conversion of epoxides into halohydrines, asymmetric ring opening of
terminal epoxides and oxidation reactions [2]. In this work, a copper schiff base complex
immobilized on surface modified magnetite used as efficient nanocatalyst for reduction reaction. The
most important advantages of this work are high conversion, short reaction time, simple work-up
procedure, use of non-toxic materials and environmentally benign. Moreover, the nanocatalyst could
be separated easily from the reaction mixture using an external magnetic field and reused for several
times without significant loss of its catalytic activity.
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Enantioselective Allylic Oxidation of Cycloolefins Using Chiral Heterogeneous
Catalysts Based on Aliphatic Substituted Oxazoline Ligands
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Asymmetric oxidation of allylic C-H bonds of cycloolefins and synthesis of chiral allylic esters, is
one of the most important reactions in asymmetric synthesis, that unlike the hydroxylation and
epoxidation, the second functional group forms while double bond remains unchanged [1,2]. Despite
high selectivity of chiral homogeneous catalysts, because of easy separation of trace amounts of
catalyst from the end product, stability under different reaction conditions, reducing metal
productions pollution and being consistent with the goals of green chemistry, heterogeneous catalysts
have attracted enormous interest. Herein we have focused on the synthesis of recyclable chiral
heterogeneous catalysts and their application in copper-catalyzed asymmetric allylic oxidation [3,4].
We first immobilized the chiral amino oxazoline ligands with aliphatic substituent groups ((S)-4-
isopropyl-4, 5-dihydrooxazol-2-amine or (S)-4-isobutyl-4, 5-dihydrooxazol-2-amine) on nanoporous
silica SBA-15. To probe the catalytic capability of the chiral heterogeneous catalysts, we used them
in copper-catalyzed esterification of allylic sp* C—H bonds of cyclic olefins with variously substituted
peresters. In continuation, we optimized the conditions for these reactions by changing some
parameters such as temperature, solvents and additives. The chiral allylic esters were achieved in
good yields and enantioselectivities.
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Scheme 1. Allylic oxidation of cyclic olefins in the presence of chiral heterogeneous ligands
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Synthesis of New Chiral Heterogeneous Catalysts by Immobilization of
Aromatic Substituted Chiral Amino Oxazoline Ligands on Nonoporous SBA-15
and Their Applications in Asymmetric Allylic C-H Bond Oxidation of
Cycloalkenes
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Compounds containing a chiral oxazoline ring are one of the accessible and useful classes of
ligands for asymmetric catalysis[1,2]. In the recent decade, using chiral heterogeneous catalysts for
the synthesis of asymmetric allylic esters by oxidation of allylic C-H bond has attracted much
attention in organic chemistry [3-5]. Herein chiral amino oxazoline ligands with aromatic substituent
groups such as (S)-4-benzyl-4, 5 -dihydrooxazol-2-amine and (S)-4-phenyl-4, 5-dihydrooxazol-2-
amine were synthesized from inexpensive and available amino acids. The obtained chiral ligands
were grafted on ordered mesoporous silica SBA-15 and Characterized by TGA, DTA, BET, TEM,
EDX, SEM and FT-IR. The catalytic and induced asymmetric effects of the copper (I) complexes of
these new chiral heterogeneous ligands on the asymmetric allylic oxidation of cycloolefins with tert-
butyl p-nitroperbenzoate as oxidant were investigated under different conditions.

2 NH,
R o Steps
) E———— N7 o
H,N { OH 3
a1 O
R=a: Ph,b: Bn 2
o " PF
O, O, O 0 o)
SN HN— i N—( G
" 8/81 Cl 2 \]{l\g) " 8/31 \(\v]’(s) - 0}51 N\\«N]{S)
P ~ R O o NR
< |-OH Toluene, Et;N Zlon R CuPE((CH,CN)y 12 o Gil R
Zo. RN reflux, 24h @ o, A~ N S 2o, /N
osi Cl » 0si N— J(S) 0Si"IN— ]'(S)
o o H O o 0
3a-b 4a-b
CI-SBA-15 Chiral Heterogeneous Ligands Chiral Heterogeneous catalysts
J< o
()
_— >

4, Solvent (S}QJ\Q\ o
2 2
'S

0Os O«
"[@ + E/; additive
n-1,2,4 NO, 6
5
5

8

174
B =

Scheme 1. Allylic C-H bond oxidation of cycloalkenes in the presence of chiral heterogeneous catalysts.
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Magnetically Nanoparticles of Copper ferrite@antimony: A High Performance
Recyclable Catalyst for NaBH4 Reduction of Nitroarenes to Arylamines
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Reduction of nitroarenes to arylamines is one of the most important reactions in organic synthesis due
to arylamines are versatile intermediates and precursors in the preparation of dyes, pharmaceuticals,
pigments, agrochemicals and polymers [1,2]. In this context, various protocols as well reducing
agents are available for the titled transformation [3]. The main limitations of these works were
prolonged reaction time, low yields, harsh reaction conditions, use of harmful organic solvents,
tedious work-up procedures and the use of expensive catalysts. In this study, we have used
magnetically nanoparticles of CuFe.O4@Sh as a heterogeneous catalyst for reduction of nitroarenes
to arylamines in water (Scheme 1). Remarkable reusability and easy separation of the nanocatalyst,
high yields and mild reaction conditions as well as the benefits of using water as a green solvent are
the advantages which make this protocol a perfect candidate for the reduction of nitroarenes.

NO, NH,
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Scheme 1. Reduction of nitroarenes with NaBH4/CuFe,O4@Sh system
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Lipophilic lignocellulose -supported Palladium nanoparticles: A green efficient
and recyclable heterogeneous catalyst for the aerobic oxidation of alcohols
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In the recent years, bio-based economy and use of renewable biomass as the raw material have
been considered as sustainable options to tackle the problems associated with local and global
pollutions [1]. Along this line, lignocellulosic agricultural waste as one of the most abundantly
available agricultural wastes has been advocated as a choice for the production of fine chemicals such
as nanomaterials [2]. On the other hand, due to cheapness and safety of water, performing organic reactions
in this medium is now of great interest.

In this work we have presented a new green, simple and inexpensive method of making palladium
nanoparticle (PdNP) catalyst supported on lipophilic walnut shell as an abundantly available
lignocellulose-rich agricultural waste. Lipophilization of walnut shell has been performed by Zycosil. Zycosil
is low-cost and industrially available organosilicon-based material and the only water soluble product in the
world that is used waterproofing of masonry building material, concrete, limestone, marble, stone, stucco, clay
tile, plaster, sand, soil, and aggregates. TEM image of Lipophilic walnut shell -supported PdNPs
(PANP@LWS) indicates the formation of 10 nm sized palladium nanoparticles. The catalyst is quite effective
for the oxidation of benzylic and aliphatic alcohols under atmospheric pressure of air in agueous phase.

OH PANP@LWS (0.5 mol%) j\ R yeild
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Scheme 1. PANP@LWS catalyzed aerobic oxidation of alcohols in water

More importantly, we tested the cytotoxic potential of PANP@LWS on the erythroleukemia K562 cancer cell lines and
peripheral blood mononuclear cells (PBMCs) as normal cells. The K562 cells or PBMCs (1 X 105 cells/100 pL/well) were
incubated for 24 h with serial dilution of PANP@LWS (0, 50,100,200 and 400 uM). After incubation, the survivability of
present cells was determined by MTT method. Obtained data showed that PANP@LWS had cytotoxic effects against
K562 cell-line in a dose-dependent manner. Fortunately, the inhibitory concentration (IC50) value of PAONP@LWS

against K562 cell line was significantly smaller than an IC50 value of PANP@LWS against PBMCs (150.54 5.1 pM vs.
275 =9 uM). In conclusion, PANP@LWS may provide a selective favorable cytotoxicity against K562 cancer cell-line.

Keywords: Green chemistry, Palladium, Alcohols, Oxidation. K562, Cytotoxicity.
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Lipophilic perlite-supported Palladium nanoparticles

Zahra Mousavi!, Asghar Zamani*, Seyyed Meysam Abtahi Froushani?, Mohamad Pourgholam?
!Nanotechnology Research Center, Urmia University, Urmia 57154, Urmia
2 Division of Immunology, Department of Microbiology, Faculty of Veterinary Medicine, Urmia University, Urmia, Iran
*E-mail: a.zamani@urmia.ac.ir

Because of difficulty of recycling/reusing catalyst from the reaction mixture, catalyst separation is a

critically important issue in the chemical industry. Thus, the use of support for the preparation of
heterogeneous catalysts is often desirable from the perspective of process development due to their easy
handling, simple recovery, and recycling [1]. However in the case of nanoparticle-based catalysts
supports play role of stabilizer for nanoparticles. Natural aluminium silicate such as perlite can act as
an excellent support especially for nanoparticles [2].
In this work we have presented a new green, simple and inexpensive method of making palladium
nanoparticle (PdNP) catalyst supported on lipophilic expanded perlite as an abundantly available
aluminium silicate. Lipophilization of expanded perlite has been performed by Zycosil. Zycosil is
low-cost and industrially available organosilicon-based material and the only water soluble product
in the world that is used waterproofing of masonry building material, concrete, limestone, marble,
stone, stucco, clay tile, plaster, sand, soil, and aggregates. TEM image of lipophilic expanded
perlite-supported PdNPs (PANP@LEP) indicates the formation of 10-20 nm sized palladium
nanoparticles. The catalyst is quite effective for the oxidation of benzylic and aliphatic alcohols under
atmospheric pressure of air in aqueous phase.

OH  PANP@LWS (0.5 mol%) o R time (h) yeild (%)
R” "Me K2COs (1 equiv.) R™ "Me Ph 6 95
air (1 atm) n-CgHi3 12 92
H,0O/ 100 °C

Scheme 1. PANP@LEP catalyzed aerobic oxidation of alcohols in water

Moreover, we tested the cytotoxic potential of the PANP@LEP on the erythroleukemia K562 cancer
cell lines. The K562 cells (1< 10° cells/100 pL/well) were incubated for 24 h with serial dilution of
PANP@LEP (0, 50,100,200 and 400 uM). After incubation, the survivability of present cells was
determined by neutral red uptake assay MTT reduction methods. MTT data showed that the
PANP@LEP had a profound cytotoxic effects against K562 cell-line in a dose-dependent manner
(inhibitory concentration (IC50) value: 90.11+4.56 uM). Nevertheless, Based on NR uptake assay,
it seems that the PANP@LEP only at a high dose (400 uM) can interfere with cell membrane
functions. In conclusion, PANP@LEP may provide a favorable cytotoxicity against K562 cancer
cell-line by damaging the electron transfer function by mitochondria.

Keywords: Green chemistry, Palladium, Alcohols, Oxidation, Cytotoxicity. K562.
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Energy Decomposition Analysis of the P...N interaction energy between different
halo-dienophiles and trivalent phosphorus-based catalyst at the transition state
of a cycloaddition reaction

Mahdi Sohrabi-Mahboub
Department of Chemistry, Isfahan University of Technology, Isfahan, Iran
*E-mail:m.sohrabimahboob@gmail.com

The energy decomposition analysis [1] of the noncovalent intermolecular P...N interaction
energy (Eint) between different the dienophiles of X,C=NNH2, where X = F, Cl, and Br and trivalent
phosphorus-based catalyst (PHCI.) was performed using with the Amsterdam Density Functional
program package, ADF2009.01 [2] at the M06-2X/TZ2P-(ZORA)//M06-2X /def2-TZVPP level of
theory. The size effect of the X substitutions of dienophile molecule on the interaction energy (Eint)
and its decomposed components [electrostatic (Eee), Pauli (Epauii), and interactions between the
occupied andunoccupied molecular orbitals energy (Eorm)] Were studied. The aim was to investigate
the relation and nature of the P...N bonding at the transition state (TS) of aza-diels-alder [4n+27]
cycloaddition reaction [3] with the size effect of the X substitutions of dienophile molecule at the
TS. The calculations showed that the Eint between the dienophile molecules and PHCI, catalyst
shows considerable changes with the size of the X substitutions of dienophile molecule. Also, it was
found that the value of the Eelec is nearly insensitive to the size of the X substitutions of dienophile
molecules, especially for the F2.C=NNH; and Cl.C=NNH2 molecules, while for the Bro.C=NNH:
observed a small dependency. Similarly, the Epauii Showed a nearly size independent value for the
F2C=NNH> and CI>.C=NNH; molecules while it was some size-dependent for Br.C=NNH>
molecules.

Scheme 1. lllustration of the size effect of the halogen substitutions of dienophile molecule on the P..N interaction
energy

Keywords: Energy decomposition analysis, catalytic effects, pnicogen-bond.
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The potential of Trivalent Phosphorus-based catalysts for pnicogen-bond
activating
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The catalytic power of trivalent phosphorus compounds (TPC) in order to activate the
noncovalent interactions -particularly pnicogen-bonding [1]- was investigated. The Aza-Diels-Alder
reaction [2] between a diene of 1, 3—-butadiene and the dienophiles of H.C=NNH> and F2C=NNH:
were chosen to study. The catalytic effect of three different kinds of TPCs including PYnXm, where Y
and X are H and ClI, respectively, n, m =0, 1, 2, on the transition state (TS) of these reactions was
studied. Geometry optimization of all the minima and TSs studied was carried out at the M062X-D3
level of theory with the TZVPP basis set [3,4]. Investigations showed that the PHCI, catalyst is more
capable of the pnicogen-bonding activating comparing to PHCI, and PClz catalyst. In other words, the
investigation of the catalytic effects of PH2Cl, PHCI,, and PCls on the TSs of the Aza-Diels—Alder
reaction shows that the PHCI, catalyst is of the most effects for lowering of the TS. Therefore,
according to the obtained results, the orders of the catalytic effects of PH2Cl, PHCI, and PCl3 on the
TS studied in the present work are PHCI> > PCls> PHCI, respectively. Corresponding TS energy
values in the presence of the used catalysts for the dienophiles of H,C=NNH, and F2C=NNH; are
16.04, 16.74 for PHCI», 17.16, 17.12 for PCl3 and 18.67, 18.06 for PHCl, respectively. Therefore, it
could be concluded that the PHCI, as the trivalent phosphorus-based catalyst is capable of the
activation potential of pnicogen bonding in the Aza-Diels—Alder cycloaddition reactions with
respect two other catalysts studied here.

Cl
- P H
‘.‘ Cl
f' The best Pnicogen-bonding
Activator catalyst

Scheme 1. lllustrations of the catalytic effects on activating pnicogen bonding in the Aza—Diels—Alder reaction between
cis-1,3-butadiene and H,C=NNH, and F,C=NNH; at the transition state (TS) of reaction.

Keywords: Phosphorus compounds, catalytic effects, pnicogen-bond.
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Effect of calcination temperature and percentage of MnzO4 catalysts derived
from used battery powder on Al.Os for removal of VOC in a plasma system
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Mn3O4 catalysts that derived from used alkaline battery powder were synthesized using
hydrometallurgical method[1]. After using H2SO4 as leaching acid catalysts were calcined in four
different temperatures; 400°C, 500°C, 600°C, 700°C. Tests showed 600°C was the best temperature
for calcination of catalysts, and then different percentage of MnzOswas used as active phase on Al20:s.
Plasma tests were conducted on MnsOa4(5, 10, 15%)/Al.0s catalysts for degrading of Benzene,
Toluene and Xylene[2]. Different voltages of plasma was tested for understanding the effect of
voltage on VOC removal efficiency. Results showed that Mn3zO4 (10%)/Al.03 had better performance
in abatement of xylene, also the conversion of benzene and toluene were 99% and 98% respectively.
Using these catalysts for degrading the volatile organic compounds has a great potential according to
their economical advantages and their great performance.
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Scheme 1. Conversion of BTX using Mn3z0. (10%)/Al,0s in different voltages of plasma
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Pd@-Functionalized Haloysite: A new Catalyst for Hydrogenation of Poly a-

olefins
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Poly a-olefins (PAOs) are saturated oligomers obtained from polymerizing of linear alpha-olefins.
They are widely used as oils in the industry and considered as alternative source for the production
of various types of engine oils, hydraulic, compressors, airplane fuel, etc. In fact, poly a- olefins are
mostly synthesized by cationic method. In this method, the presence of unsaturated hydrocarbons
with different types of double bond in oligomer decreases the stability of the produced oils. To solve
this problem, hydrogenation is performed on the unsaturated oils to obtain a stable white oil with
higher performance. Catalytic systems play a very important role in hydrogenating of polya-olefins
and production of white oils. Most hydrogenation catalysts partially hydrogenate PAO chains [1, 2].
Hence, development of efficient heterogeneous catalysts that could fully hydrogenate polya-olefins
is of the great importance.

Halloysite nanoclays (HNTs, Al2(OH)4Si»0s.2H20), possess high surface area, tubular morphology
and high mechanical strength. They belong to the class of kaolinite group hydrated layered
aluminosilicates. Recently, functionalization of the HNTs surface has been considered as a potent
method for modification of the features of HNTs and expanding their applications [3].

In this regard, a novel heterogeneous catalyst was designed and synthesized through a multi-step
process, including, functionalization of HNT with organosilane followed by the reaction with isotonic
anhydride and immobilization of Pd(0) nanoparticles (Scheme 1). Then, the activity of the catalyst
was examined for hydrogenation of polya-olefins.

Scheme 1. The schematic representation of the catalyst. synthesis steps

Keywords: Poly a-olefins, Hydrogenation, Haloysite, palladium, catalyst.
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RAFT Synthesized Polymer Supported Pd Nanoparticles as an Effective
Heterogeneous Catalyst for Alcohol Aerobic Oxidation Reactions
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During the last decades much interest have been focused on the applications of functionalized
polymers as a support for heterogeneous catalysts because they provide great ease in separation
of the catalyst and isolation of the products[1,2]. However, the higher cost, the lake of physical
and chemical stability and lower activity are disadvantages of traditional insoluble polymer
supported catalysts [3]. Today, new methods for the preparation of controlled polymeric
polymers are used which the most important of these methods are the living radical
polymerization techniques and among these methods, the Reversible Addition Fragmentation
chain Transfer (RAFT) polymerization is more diverse and efficient [4].

The catalytic behavior of palladium nanoparticles has already been proven in various types of
reactions and has been investigated even in the stabilized form on the different polymers. In this
study diallyldimethyl ammonium chloride and acrylamide were used as monomers in the RAFT
polymerization process in the presence of a suitable crosslinking agent and these polymers was
utilized for stabilization of Pd nanoparticles. The fabricated supported catalyst was used in the
oxidation reaction of alcohols. The results indicated that these supported catalyst had a suitable
selectivity and efficiency. Some analysis such as FESEM, TEM and XRD were used for
characterization of catalyst structure and also the effect of crosslinking and polymerization
method on the catalytic efficiency was investigated.
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Scheme 1. RAFT polymerization

Keywords:RAFT polymerization, crosslinking,aerobic oxidation.
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Investigation of Photocatalytic Activity of the Mixed Matrix Membrane
Containing TiO2-POM Hybrid Mineral Fibers
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A photocatalytic membrane can be defined as a combination between a photocatalyst and a
membrane [1]. The presence of a photocatalyst gives rise to an enhancement of the rate of a
chemical reaction or its initiation under ultraviolet, infrared, or visible light illumination and the
role of light is to photoexcite the solid that works as the photocatalyst [2]. The membrane has the
task to immobilize the photocatalyst and to act as a molecular separation barrier for the reagents
and/or reaction products[3,4]. In this study, the photocatalytic activity for the polyethersulfone
membranes was achieved by incorporation of a special additive into the polymeric matrix.in order
to prepare the photocatalyst, H3PMo012040 as a poluoxometalate was blended with TiO. and SiO-
particles by electrospinning method and then the fabricated fibers were calcinated. Consequently, the
mineral hybrid fibers were mixed with the polymer solution and used for preparation of membranes
by phase inversion method. FT-IR and XRD analysis were used for characterization of synthesized
compounds. The FE-SEM manifest that the average diameter of the hybrid composite fibers is about
1 um. Membrane morphology was investigated by FE-SEM. The performance of system was
examined by several analysis such as pure water flux, contact angle, salts and heavy metal rejection.
Photocatalytic experiments confirm that membranes display highly efficient and durable activity for
the photo degradation of methylene blue (MB) and humic acid (HA). Experiments show that the
prepared membranes have a good stability under UV irradiation and can be used potentially for
separation of different components from water.

Scheme 1. Prepared fibers before (left) and after (right) calcination, A: POM, B: POM/TiO;
Keywords: Photocatalytic Activity, POM, Mixed Matrix Membrane
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Synthesis of Chiral Nano Heterogeneous Catalysts by Immobilization of Chiral
(S)-2-amino-2-phenylethanol and (S)-2-amino-3-phenylpropanol Ligands on
Nanoporous Silica MCM-41 and Their Applications in Enantioselective
Kharasch-Sosnovsky Reaction
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Heterogeneous catalysts have attracted a lot of attention in comparison to other catalysts due to their
ability to reuse them through recovering and easy separation [1].

A method for preparation of a practical heterogeneous catalyst is to immobilize the chiral amino
alcohol ligands on nanoporous silica MCM-41 [1,2].

Enantioselective Kharasch-Sosnovsky reaction can be used as one of the most considerable synthetic
methods for the preparation of highly functionalized olefins such as allylic esters and allylic alcohols
that are important intermediates in the synthesis of compounds that are used in the preparation of
pesticides and pharmaceutical compounds [3,4].

For this purpose, MCM-41 was prepared and modified by (3-chloropropyl) trimethoxy silane.
Afterward, the chiral amino alcohols (S)-2-amino-2-phenylethanol and (S)-2-amino-3-
phenylpropanol which are synthesis by reducing their corresponding amino acids, immobilized on
MCM-41 mesoporous silicas. Then copper complexes of these chiral ligands for the first time were
examined in the asymmetric allylic C-H bond oxidation of cycloolefins. The chiral allylic esters were
achieved in good yields and enantioselectivities (Scheme 1).

The catalyst could be easily recovered and reused fifth times without remarkable loss of the reactivity,
yield, and enantioselectivity.
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Scheme 1. Enantioselective Kharasch-Sosnovsky reaction of cycloolefins in the presence of chiral heterogeneous
catalysts
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Bimetal Ni-Pd Immobilizing into the Hierarchical Beta Zeolite synthesized by
using Steam Assisted Conversion Method and Mesoporous Silica KIT-6 and its
catalytic application in a Tandem Organic Reaction
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Zeolite Beta exhibits remarkable catalytic performance in reactions involving relatively bulky
compounds as those involved in Fine Chemistry reactions. Nevertheless, when the molecular size of
the latter approaches or is even larger than the micropores of Beta zeolite, important diffusional and/or
steric hindrances may appear. A high interest has emerged in past years for the development of
hierarchical zeolites, featuring mesoporosity and therefore enhanced accessibility. When used as
catalysts, hierarchical zeolites present usually lower steric and diffusional limitations [1]. A
hierarchical mesoporous network of Beta zeolite with very high micropore as well as mesopore
volume has been synthesized by using Steam-Assisted Conversion (SAC) to induce a burst of
nucleation in presence of the organic template (tetraethylammonium hydroxide, TEAOH). Moreover,
the mesoporous silica KIT-6 has been applied as a silica source. Physicochemical properties of the
resulting samples have been investigated by XRD, SEM, BET, TG, FT-IR, DLS, NH3-TPD and DRS-
UV. These characterizations show that using the SAC method incorporation with mesoporous silica
KIT-6 led to hierarchical crystalline Beta zeolite with a small crystal size. Here, water plays a pivotal
role in the crystallization mechanism, providing for a pool of concentrated nutrients affording fast
nucleation, as well as for the recrystallization into ordered, more extended crystallite networks. A
complete transformation of silica precursors into zeolite beta materials is thus only possible if the
amount of water present in the reactor exceeds the requirements for simple saturation because water
condensation in the gel is necessary. Thus, the amount of water needs to be adjusted not only for a
specific temperature and reactor volume, but also for the sample loading [2]. This zeolite possesses
large surface area (630 m2/g) and mesoporous volume (0.59 cmas/g) resulted from the formation of
intercrystalline mesopores and the small crystal size. This hierarchical zeolite was used as acid-metal
bi-functional heterogeneous catalysts in a tandem Suzuki-reduction reaction. The catalyst showed a
superior activity in the water/ethanol solvent with high reusability.
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Heterogenization of Chiral Amino Alcohol Ligands by Grafting onto
Mesoporous Silica SBA-15 and Their Applications in
Asymmetric Allylic C-H Bond Oxidation of Cycloolefins
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Enantioselective allylic oxidation of alkenes using organic peresters and copper chiral complexes has
been a subject of great interest during the last decade. This reaction provides an access to chiral allylic
alcohols which are key intermediates in the synthesis of natural products [1].

Limited natural resources and an increasing demand for enantiomerically pure compounds render
catalysis and especially chiral heterogeneous catalysis a key technology and many researchers have
taken great interest in these catalysts which is mainly due to the simple filtration and reuse of
expensive chiral catalysts and ease of separation [2,3].

In this project, we use (S)-2-amino-2-phenylethanol and (S)-2-amino-3-phenylpropanol which are
synthesis by reducing of their corresponding amino acids, as ligands and immobilizing on the
modified silica nanoporous SBA-15 [4]. Obtained new heterogeneous ligands characterized by TGA,
DTA, XRD, EDX, SEM, and FT-IR. The catalytic potential of these new heterogeneous ligands was
applied for the copper catalyzed allylic C-H bond oxidation of cycloolefins. The allylic esters were
prepared in good yields and moderate to good enantioselectivities (Schemel).
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Scheme 1. Allylic oxidation of cycloolefins in the presence of chiral heterogeneous catalysts

Keywords: Enantioselective allylic oxidation, Silica nanoporous SBA-15, Cycloolefins.
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Copper-catalyzed C-N Bond formation/ C-H Activation of Heteroarenes
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The transition-metal-catalyzed selective C-N bond formation reaction of heteroarenes is a highly
important transformation in synthetic chemistry since five-membered heterocycles with amine group
are widely employed in biological, pharmaceutical, and material sciences [1]. Methods to synthesize
this skeleton include cyclocondensation reactions from two functionalized precursors, copper
catalyzed Ullmann and Goldberg couplings [2-4]. There is description of successful copper catalyst
systems with Oz as oxidant, which can construct the C-N bond of heteroarenes efficiently either by
decarboxylative coupling with formamides or by a direct C-H amination protocol with secondary
amines under mild reaction conditions [5].

This research involved an efficient, clean and facile synthetic route for C-H amination of substituted
heteroarenes with all types of amines using Cu-nanocomposite as eco-friendly nanocatalyst under
solvent-free conditions at ambient temperature and affording excellent yields.

(Scheme 1).
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Scheme 1. Amination reaction with Nano-catalyst

Keywords: Copper Nano-catalyst, C-H activation, C-N Bond formation
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Catalytic reduction of aromatic nitro compounds by copper-schiff base complex
immobilized covalently on magnetic nanoparticles as a new, efficient and recyclable
catalyst
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Compounds containing a nitro group are valuable substrates in organic synthesis. In particular,
nitroarenes are one of the most readily available starting materials in organic synthesis since they can
be produced from a range of aromatic starting materials [1]. One of the major pathways for the
transformation of nitroarenes is their hydrogenation into anilines. Moreover nitro compounds are
highly toxic and do not undergo biodegradation easily. Thus the elimination of nitro groups can be
achieved by the reduction of amines with low toxicity and easily biodegradable [2]. A number of
techniques for the reduction of nitroarenes have been developed. Although the reported methods are
acknowledging, most of them suffer from one or more of the following drawbacks: high temperature,
low yields of the products, prolonged reaction times, tedious work-up procedures, use of expensive
or non-recyclable catalysts, hazardous solvents and generating large amounts of waste [3].

In this work, magnetically recyclable Cu-iminopy-MNPs has been synthesized and characterized by
different methods. The catalytic activity of this newly synthesized catalyst for the reduction of nitro
compounds in water has been studied (Scheme 1). The results showed high catalytic activity of this
catalytic system for the hydrogenation reaction of various nitroarenes using NaBHas as hydrogen
donor. Good to high yields (60-98%) of the products, using water as green reaction media and ease

of separation and reusability of the catalyst are the advantage of this method.
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Scheme 1: Cu-iminopy-MNPs catalyzed reduction of nitroarenes in the presence of sodium borohydride in agueous
media.

Keywords: magnetically recyclable catalyst, nitroarene, reduction
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Green Synthesis of Magnetically Separable and Recyclable FesOs-Ag
Nanocomposites with Photocatalytic degradation for azo dyes

Mahsa Hojjati, Esmaeil Soleimani*
Faculty of Chemistry, Shahrood University of Technology, Iran

E-mails: essoleimani@shahroodut.ac.ir; hjtm@ymail.com

We report the successful synthesis of FesOs-Ag nanocomposites as magnetically recyclable
nanocatalyst via reflux process at 80 °C for 3h followed by reduction of Ag* using green tea leaves
extract as the natural source of reducing and stabilizing agent without any surfactant. The process
starts with FeSO4-7H20, Fe2(SO4)3, AgNOaz. The structure, morphology, thermal behaviour and
magnetic properties of the product were characterized by XRD, FT-IR, FE-SEM, EDX, TG, VSM
respectively. The photocatalytic degration of product for azo dyes such as methylen blue (MB),
methyl orange (MO) were studied. We designed a new self-made labrotory photocatalytic reactor and
then photocatalytic properties of FesOs-Ag nanocomposites are studied by mercury lamp and
photodegration of MB and MO as a water pollutant evaluated until the photocatalytic process
optimized with the process parameters. The parameters that were examined include: initial dye
concentration, the mass of FesOs-Ag nanocomposites, pH value, and Fe304-Ag nano-sized
composites. Absorbance spectra were measured using a spectrophotometer and the concentration of
the test solution was calculated by using the Beer-Lambert Law. Our test results showed that the
photocatalytic Hg lamp/ Fe3s04-Ag is a promising method for treating wastewater. The photocatalyst
activity increases with increasing surface area. The work is very interesting in recent years due to the
development of new nano-materials.

Keywords: Green chemistry, azo dyes, photocatalytic degration.
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Preparation and characterization of Pd/Beta zeolite with a hierarchical pore
structure by using KIT-6 and trimethoxy silyl propanthiol: an efficient
acid-metal bi-functional catalyst for the one-pot C-N bond reaction

Roozbeh Javad Kalbasi !, Omid Mazaheri 2, Fatemeh Imani®”
LFaculty of Chemistry, Kharazmi University, Tehran, Iran. Iran
2 Department of Chemistry, Islamic Azad University, Shahreza Branch, Isfahan, Iran
*E-mail: fatemeimani70@gmail.com

Palladium nanoparticles supported on hierarchical Beta zeolite (Pd/H-Beta) was evaluated as a novel
acid-metal bi-functional heterogeneous catalyst. Hierarchical Beta zeolite was synthesized by an
indirect method from KIT-6 as a silica source and trimethoxy silyl propanthiol as a crystal size
controlling. Moreover, trimethoxy silyl propanthiol was used as an agent in the regularization of the
mesopores. It also increases the surface area of the Beta zeolite. The structural and morphological
characterization of the prepared catalysts was investigated using XRD, BET, ICP, FT-IR, SEM, and
DRS UV techniques. . This zeolite possesses large surface area (742.19 m?/g) and mesoporous
volume (0.55 cm®/g) resulted from the formation of intercrystalline mesopores and the small crystal
size. The catalyst has been applied to the one-pot C-N bond formation reaction and demonstrated high
catalytic activity even after several times.
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Scheme 1. Synthesis of H-Beta zeolite
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Scheme 2. Synthesis of 1-phenylindole
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Preparation and characterization of Vanadium complexes supported on
phyllosilicate and investigation of its catalytic properties

Zahra hagheh kavosi !, Bahram bahramian 2
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Epoxides are intermediates to produce valuable chemicals Such as polymers, pharmaceuticals, food
additives, dyestuffs and fragrance compounds which are commonly used in commercial scales [1].
Reduction, rearrangement or ring opening reactions of, epoxides with various nucleophiles convert,
epoxides to diols, amino alcohols, allylic alcohols, ketones and polyether’s [2]. They are regularly
manufactured by mild oxidation of alkenes which required the presence of metal based catalysts to
coordinate and activate the oxidant for selective production of them [1, 3].

An amine-functionalized layered magnesium-phyllosilicate (AMP) was prepared using a direct alkaline
co-polymerization method between magnesium chloride and 3-aminopropyltriethoxysilane. The surface
of AMP was further reacted with aldehydes (salicylaldehyde) in order to form Schiff base chelating
ligands with N-donor groups incorporated in the layer surface. After than the product was reacte with
VO (acac) 2 and used them as Heterogeneous catalysts in epoxidation of some alkenes.

The optimal conditions for a yield of 95% include 20mg of catalyst, 2ml C2H4Cl; as solvent and 0.4ml
THBH as oxidant at 80 °c after 90 min.

The final products were thoroughly characterized by Fourier Transform Infrared spectroscopy (FT-IR),
X-ray powder diffraction (XRD), Field Emission Scanning Electron Microscopy (FE-SEM) along with
Energy Dispersive X-ray (EDX) Spectroscopy, thermo gravimetric and differential thermal analysis
(TG/DTA) and X-ray photoelectron spectroscopy (XPS).

Keywords: Organoclay, Schiff base chelates, Epoxidation, Pyllosilicate
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Synthesis and modification of phyllosilicate by Schiff base Molybdenum complexes:
characterization and catalytic application in epoxidation of alkenes
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An aminopropyl-functionalized magnesium phyllosilicate (AMP clay) contains a trioctahedral smectite with
an organic propyl amine group. Therefore, the interest in the use of organically modified clays has increased
with time. In fact, they possess the swelling ability, high cation exchange capacity, high layer aspect ratio, high
specific surface area, film formation and adsorptive properties [1]. In particular, smectites appear to be good
candidates in industry, agriculture, environmental remediation, catalysis, coatings, ceramics, and polymer
materials due to their submicron size [2].

Epoxidation reactions represent a high added value for transformation of olefins. As a result, the technology
of olefin epoxide production is an area with great development potential [3]. Molybdenum (1) complexes have
been used to synthesize effective catalysts for the epoxidation of olefins using tert-butyl hydroperoxide (TBHP)
as oxidant, a process which starts with the oxidation of the precursor complex to an active species of
molybdenum (V1) [4].

An aminopropyl-functionalized magnesium phyllosilicate clay was synthesized. The surface of AMP was
further reacted with aldehydes (salicylaldehyde) in order to form Schiff base chelating ligands with N-donor
groups incorporated in the layer surface. After that the product was reacted with MO2(acac), and was used
them as heterogeneous catalysts in epoxidation of some alkenes. It was found that the optimized conditions
with over 95% vyield for epoxidation of allkenes was 20 mg of catalyst, 2 ml C2H4Cl> as solvent and 0.4 ml
THBH as oxidant at 80 °C after 90 min.

The final products were thoroughly characterized by fourier transform infrared spectroscopy (FT-IR), X-ray
powder diffraction (XRD), field emission scanning electron microscopy (FE-SEM) along with energy
dispersive X-ray (EDX) Spectroscopy, thermogravimetric and differential thermal analysis (TG/DTA) and X-
ray photoelectron spectroscopy (XPS).
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Pd embedded on halloysite-cyclodextrin nanosponges hybrid: an efficient
catalyst for promoting ligand and copper-free Sonogashira reaction

Masoumeh Malmir®*, Samahe Sadjadi®, Majid M. Heravi®
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112, Tehran, Iran
* Masoumeh Malmir; E-mail: masi.malmir@yahoo.com

A novel hybrid was developed through covalent conjugation of halloysite nanoclay and cyclodextrin
nanosponge and used for embedding Pd salt to afford Pd@Hal-CDNS with utility for promoting
ligand and copper-free Sonogashira coupling reaction in aqueous media (Scheme 1). The reason
behind this design was the fact that CDNS is composed of cyclodextrins with capability to encapsulate
various guest molecules. On the other hand, Hal is an efficient support for immobilizing the catalysts.
The formation of Pd@Hal-CDNS was confirmed by applying ICP-AES, TEM, SEM, TGA, XRD and
FTIR analysis (Figure 1). CDNS could encapsulate the hydrophobic reagents and bring them near the
catalytic active sites and allowed the reaction proceed in aqueous media. Notably, the catalyst was
reusable up to five runs and could be recycled with negligible loss of catalytic activity and Pd
leaching.

4
— Pd@Hal-CDNS (25 mg) O O
|+ = —

H,0: EtOH (4:1), 90°C

Scheme 1. Sonogashira coupling reaction catalyzed by Pd@Hal-CDNS as a heterogeneous nano-catalyst
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Figure 1. (A) The SEM image of Pd@Hal-CDNS, (B) The TEM image of Pd@Hal-CDNS, (C) The TGA analyses of
Hal, Hal-Cl, Pd@Hal-CDNS and Hal-CDNS, (D) The XRD patterns of the Hal (a) and Pd@Hal-CDNS (b), (E) The

FTIR spectra of Hal (a), Pd@Hal-CDNS (b) and CDNS-N (c)
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NaY Zeolite Modified with Monoethanol Amine (MEA-NaY) as a Green and
Reusable Catalyst for the One pot Three-Component Synthesis of Spirooxindole
in Water

Mahmoud Tajbakhsh Jadidit*, Mohammadreza Fakhimi Abarghouei!, Heshmatollah
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Abstracts: Modified zeolite (MEA_NAY) has been applied as an effective heterogeneous catalyst
for one-pot synthesis of spirooxindole via reaction of various isatins with malonitrile and
1,3-cyclohexandione in water at 90°C [1, 2]. The corresponding products were obtained in high yields.
The catalyst was easily recycled and reused without loss of its catalytic activity (scheme 1, table 1).

Scheme 1. Synthesis of Spirooxidoles derivatives

Reaction between isatin, malonitrile and 1,3-cyclohexandione
Solvent Temperature ( °C) Catalyst Yeild%
1 H20 90 - 30
2 H20 90 MEA-NaY 90

Table 1. Conditions and reaction efficiency

Keywords: Spirooxindole,isatin, malonitrile ,1,3-cyclohexandione.
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Oxo-vanadium Schiff base supported on FesO4 nanoparticles as a magnetically
separable nanocatalyst for epoxidation of olefines
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*E-mail: mohammad.bahjati@ch.sharif.edu

Oxidative catalysis is an important part of research for the preparation of chemical products in
industry and chemistry. Oxidation in the presence of metal that has the ability to activate the oxidant
for oxidation reaction is one of the most important chemical reactions [1]. In the last decade, due to
the rapid development of nanoscience, nanocatalysts developed for different reactions such as C-C
coupling and oxidation reactions. The separation of nanocatalysts using magnetic nanoparticles
enables us to easily recover nanocatalysts after reaction. Also, due to the size of nanoparticles,
magnetic nanocatalysts exhibit high activity [2].

A new magnetically recoverable nanocatalyst has been developed via covalent grafting of the vanadyl
acetylacetonate complex onto silica-coated magnetic nanoparticles (MNPs) was functionalized with
3-APTS. The nanocatalyst was characterized by elemental analysis (CHN), FT-IR, X-ray powder
diffraction (XRD), field emission scanning electron microscopy (FE-SEM), inductively coupled
plasma optical emission spectrometry (ICP-OES) and thermogravimetric analysis (TGA). The
resulting nanoparticles were used as a recyclable catalyst for the epoxidation of olefines (Scheme 1).
To find suitable condition for epoxidation reactions, different parameter such as solvent, temperature,
reaction time, amount of the nanocatalyst and oxidant/substrate molar ratio has been investigated.
Eventually, conversion of various substrates is measured by gas chromatography (GC). To examine
the stability and reusability of the nanocatalyst, at the end of each reaction, the nanocatalyst was
magnetically separated from the reaction mixture, washed with C;H4Cl,and dried to prepare for
the next reaction.

Catalyst: 1mg

Y
o

TBHP as oxidant

C,H,4Cl5 as slovent

Scheme 1. Epoxidation of cis-cyclooctene

Keywords: Magnetically nanocatalyst, Epoxidation, Olefine.
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Preparation of Ag-doped Nano Magnetic y-FeO:@SiO, Core-Shell Hollow
Spheres: Investigation of the Catalytic activity for ligand-free N-arylation

Coupling Reaction
Masoumeh Malmir®*, Majid M. Heravi?, Samahe Sadjadi®
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A novel heterogeneous nano-catalyst, (h-Fe-O3@SiO»/Ag), was fabricated via biosynthesis approach.
The design of the catalyst was based on the synthesis of core-shell h-Fe,Os@SiO- followed by amine
functionalization and subsequent Ag(0) doping using Achillea millefolium flower as reducing and
stabilizing agent. The novel catalyst was fully characterized by using SEM, TGA, ICP-AES, FTIR,
VSM and XRD techniques. The hybrid catalyst was successfully applied for promoting N-arylation
of azoles and aliphatic amines with aryl halide (Scheme 1). The hybrid catalyst is found to be
applicable to a variety of nitrogen-containing heterocycles, such as imidazole and indole as well as
aliphatic amines in high yields and practical simplicity under cost-effective “ligand-free” condition.
However, the catalyst was still super-magnetic and could be simply separated from the reaction
mixture by using an external magnet. The heterogeneous nature of the catalysis was also confirmed
by studying the reusability and stability of the catalyst and silver leaching. Upon reusing for the seven
run, however, slight leaching of Ag(0) and consequently loss of catalytic activity was observed.
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Scheme 1. N-arylation reaction catalyzed by nano magnetic h-Fe,O;@SiO,/Ag catalyst

Keywords: Heterogeneous catalyst, Bio-synthesis, N-arylation reaction.
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Prepration of Cu/FesO4 nanoparticles using tea leaves extract as a catalyst for
reduction of para-nitrophenol

Mahsa Hojjati*, Esmaeil Soleimani*
! Faculty of Chemistry, Shahrood University of Technology, Iran

*E-mails: hjtm@ymail.com

In this paper, we report the green synthesis of the Cu/FezO4 nanoparticles using tea leaves extract
and their application as magnetically separable nanocatalyst for the reduction of 4-nitrophenol. 50 g
of dried leaves powdered of green tea was added to 100 mL double distillated water and 100 mL
ethanol in 500 mL flask and well mixed. The preparation of extract was done by using magnetic
heating stirrer at 60°C for 1 h. The colorless extract obtained was centrifuged in 7000 rpm then filtered
and filtrate was kept at refrigerator to use further. For green synthesis of Cu supported on magnetite
nanocatalyst, 0.55 g FeSO4-7H20, 1.6 g Fe2(SO4)zand 10 g CuSO4.5H20 were dissolved in 25 mL
colorless extract of the leaves of green tea at 60 °C under vigorous stirring. Then, a solution of 0.5 M
Na.COz was added dropwise to the mixture to obtain alkaline pH which caused to change the color
of the mixture to dark and monitoring the product formation using UV-vis at times raining 5-40 min.
After being stirred again for 5 min at the same temperature, a suspension was formed which gave
precipitate of the Cu/FesOs nanoparticles on centrifugation at 7000 rpm and the obtained
nanoparticles were washed with water and ethanol, respectively, and then dried. The nanocomposite
was characterized by X-ray diffraction (XRD), Fourier transformed infrared (FT-IR) spectroscopy,
field emission scanning electron microscopy (FE-SEM), energy dispersive X-ray spectroscopy
(EDS), Vibrating sample magnetometer (VSM) and transmission electron microscopy (TEM). The
catalytic activity for the reduction of 4-NP to 4-AP in water was also evaluated. The conversion of 4-
NP to 4-AP in aqueous medium was monitored by using UV-visible measurements at room
temperature. There was a shift of the peak of 4-NP from 317 to 400 nm, observed immediately after
the addition of NaBHs4. This was due to the formation of 4-nitrophenolate ions under alkaline
conditions caused by the addition of NaBH4. After the Cu/FezO4 magnetic nanocomposite was added
into the reaction system, the reduction process was monitored by measuring the time-dependent
adsorption spectra of the reaction mixture solution. The magnetic nhanocomposite can be easily
separated from the reaction media by means of an external magnet and recycled several times without
marked loss of activity.

Keywords: Green chemistry, NaBH4, 4-nitrophenol, catalyst
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Combination of Graphene Oxide, Chitosan, Cyclodextrin Nanosponge and lonic
Liquid as a Magnetic Heterogeneous Nano Catalyst for Pd-Catalyzed Reactions

Maryam Rajal*, Samahe Sadjadi?, Majid, M. Heravi!

!Department of Chemistry, School of Science, Alzahra University, Tehran, Iran
2Gas Conversion Department, Faculty of Petrochemicals, Iran Polymer and Petrochemicals
Institute, Tehran, Iran

*E-mail: Maryam_Rajal367@yahoo.com

In continuation of our effort to demonstrate the use of cyclodextrin nanosponge (CDNS) as a support
for embedding catalytic species [1], a hybrid of graphene oxide (GO), chitosan (CS), CDNS and ionic
liquid (IL) was used as a support to embed FesO4/Pd nanoparticles. Also, the unique properties of
graphene for the catalytic active species has been proved [2]. The obtained catalyst,
Fe304/Pd@Hybrid could promote hydrogenation and ligand and copper free Heck and Sonogashira
coupling reactions under mild reaction condition. All hydrogenation, Sonogashira and Heck coupling
reactions proved high to excellent yields of the products in short reaction time. The result of this study
confirmed that the catalytic activity of FesO4/Pd@Hybrid was superior to that of PA@CDNS-IL,
Pd@GO, Pd@CS and Pd@Go-CS due to the synergetic effect between the components of the hybrid
system. Moreover, Fe3O4/Pd@Hybrid exhibited negligible Pd leaching after several reaction runs.

4

~

Scheme 1. Model reaction of Mizoroki—-Heck and Sonogashira coupling and hydrogenation catalized by
Fes04/Pd@Hybrid

Keywords: Graphene Oxide 1, Cyclodextrin Nanosponges 2, Chitosan 3, lonic Liquid 4.
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A novel bifunctional heterogeneous catalyst for one-pot reduction-acetylation
reaction in water

Sara Sobhani, Farhad Omarzehi
Department of Chemistry, University of Birjand, College of Sciences, Birjand,
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Nature has developed enzymetic catalysts for the multistep synthesis of complex chemical building
blocks needed for the cells’ metabolism from nutrients in a perfect chemical factory which is called
living cells [1]. The multistep synthesis of metabolites occurs via a series of sequential reactions in
which the product of one reaction serves as a substrate for the subsequent reaction. The efficient
catalytic ability of enzymes in these multistep reactions is due to cooperative interactions between
accurately positioned functional groups such as metal centers, acids, bases, hydrogen bond donors
and hydrogen bond acceptors in the active sites. These groups perform many important roles
including activation and stabilization of transition states and substrate recognition through hydrogen
bonding, electrostatic or covalent interactions [2]. Mimicking of the bio-system in artificial
heterogeneous catalysis would be a great interest for chemists not only in industry but also in
academia [3]. In this regard, most chemists have focused their attention on the development of
heterogeneous multifunctional catalysts for performing multistep organic synthesis of a desired
compound via one-pot tandem reactions. Using multifunctional catalysts in tandem reactions, that
combine two or more catalytic transformations in the one-pot process, eliminates the time and yield
losses associated with the isolation and purification of intermediates in multistep sequences [4].
These processes become green, sustainable and attractive with low-cost, step-saving, a reduced
energy consumption and waste production as well as decreasing the quantities of reagents and
solvents used.

To benefit the valuable applications of multifunctional catalysts in one-pot tandem reactions, and as a
continuation of our recent works on the development of new heterogeneous catalysts [5], herein, we
report the synthesis of immobilized palladium catalyst containing an acidic functional group on the
surface of iron oxide (Scheme 1). After characterization of this newly synthesized catalyst by
different methods such as ICP, CHN, SEM, TEM, XRD, TGA and FT-IR, we have successfully used
it as a bifunctional heterogeneous catalyst for the synthesis of acetamides in water via reduction of
nitro compounds followed by acetylation reaction. The catalyst could be easily recycled and reused
repetitively. Its structure remained intact after five recoveries according to the FT-IR spectrum.

—Pd-CompIex—acidic functional group

Scheme 1. Heterogeneous acidic palladium catalyst

Keywords: Bifunctional catalyst, palladium, heterogeneous catalyst

References

[1] J. M., Notestein, A. Katz, Chem.—Eur. J. 2006, 12, 3954-3965.

[2] L. Veum, U. Hanefeld, Chem. Commun. 2006, 825-831.

[3] N. R. Shiju, A. H. Alberts, S. Khalid, D. R. Brown, G. Rothenberg, Angew. Chem. Int. Ed. 2011,
50,9615-9619.

[4] a) M. Lamblin, L. Nassar-Hardy, J. C. Hierso, E. Fouquet, F. X. Felpin, Adv. Synth. Catal. 2010,
352, 33-79, b) Y. Wang, H. Li, Y.-Q. Wang, Y. Liu, B. M. Foxman, L., Deng, J. Am. Chem. Soc.
2007, 129, 6364-6365.

[5] S. Sobhani, F., Zarifi, J. Skibsted, ACS Sus. Chem. Eng. 2017, 5, 4598-4606.


mailto:ssobhani@birjand.ac.ir

1* Iranian Catalyst Conference (ICC), 1-2 September 2018, Zanjan, Tran 3 Q}

The effect of rare earth element (neodymium) on coke deposition in Pt/y-Al>O3-Cl
catalyst for reforming reaction
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Catalytic reforming is a major conversion process in petroleum refinery and petrochemical industries.
In this process, naphthenic compounds and straight-chain (normal) paraffins are transformed into the
branched-chain (isomers) paraffins and aromatic compounds. With this process, the octane number of
naphtha increases by increasing the concentration of branched-chain paraffins and mainly of
aromatics. There has been an enormous amount of work over the years involved with understanding
the role of the second metal on activity, selectivity and coke deposition, but these findings have rarely
been reported about Pt-Nd/y-Al.Oz catalyst. Rare earth elements play an important role in the
modification of some catalysts. There are only a few studies about rare earth influence on some
materials like silica, alumina and Beta zeolite. So the influence of neodymium on the catalytic
preference of n-heptane over Pt/y-Al,O3-Cl was studied in this work. We also report activity,
selectivity and the deposition rate and amount of coke in the n-heptane reforming process with
bimetallic Pt-Nd that compared with Pt-Pb supported on y-Al>O3 catalysts. The Pt-Nd/y-Al,O3-Cl
catalysts were prepared with different amounts including x:y=0:0.6, 0.06:0.54, 0.2:0.4, 0.3:0.3,
0.4:0.2, 0.54:0.06, 0.6:0 which x is weight percent of Pt and y is weight percent of Nd. The effects of
temperature (450-500 °C) and pressure (15-30 atm) also have been compared and discussed. The
results indicate that the coke formation on Pt-Nd/y-Al,O3-Cl catalysts is less than Pt/y-Al2Os-Cl. The
higher amount of activity was observed in Pt-Nd/y-Al,O3-Cl which is 99.8% at 15 atm and 500 °C
[1-3].
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Figure 1. The amounts of coke laid down over various prepared catalysts in different pressures (15-30 atm).

Keywords: Reforming, Coke, Neodymium, Catalyst.
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Catalytic activities of various types-supported nickel nanoparticles for benzene
hydrogenation
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Benzene is naturally present in gasoline, but since this compound is severely carcinogenic, and
environmental laws limit the amount of this compound in less than 1%, several methods have been
developed to remove this compound. Hydrogenation of unsaturated compounds as benzene for
producing the eco-friendly intermediate materials such as cyclohexane is one of the most low-cost
and useful methods in industry [1]. It has been found that the activity of the nickel catalysts for this
reaction depends on various parameters. One of them is the nature of the supports as it may affect the
properties of the active phase (metallic function). Other parameters include of the dispersion and the
reducibility of the metallic phase, the preparation method, the pre-treatment conditions as drying and
calcination, and reduction of catalyst [1, 2]. In this research, we prepared a series of different Ni-
supported catalysts as HZSM-5, SBA-15, activated carbon (AC) and MIL-101. These powder
catalysts were characterized by FT-IR, UV-vis DRS, XRD and Nz adsorption-desorption techniques.
The impregnated catalysts were loaded in the fixed-bed microreactor and tested in the range of 403-
463 K and at atmospheric pressure. The reactor results indicate that the best benzene conversion and
selectivity to cyclohexane is achieved for Ni-SBA-15 (>88%) at 423 K and Ni-AC (>61%) at 443 K.
Also, by calculating the benzene yield, it can be concluded that the acceptable performance was obtain
for Ni-AC catalyst at 443 K.
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Figure 1. Temperature effect on a) activity, b) CH selectivity and c) benzene yield of Ni catalysts.
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Activity study of the MOFs-supported Ni catalysts in the benzene elimination
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The selective hydrogenation of C-C multiple bonds is an effective method to reduce the benzene in
gasoline in accordance to the environmental regulations and aromatics important role in the octane
number of fuels. One of the most important points in reducing benzene from gasoline is that the used
method has the least effect on other aromatic compounds in order to prevent the loss of fuel octane
number. Accordingly, it is important to provide a catalyst that can selectively remove and reduce the
target compound (benzene) from the reaction mixture [1-3].

Nickel nanoparticles supported on MOFs (MOF-5 and MIL-101) were prepared by wet impregnation
method. The results of the characterization techniques such as powder X-ray diffraction, Fourier
transform infrared and Uv-visible diffuse reflectance were used to establish a relationship between
the obtained structural properties and the catalytic activity in the selective hydrogenation of benzene
at 130-190 °C and ambient pressure.

A mixture containing the aromatic hydrocarbons (6 vol% of benzene and 8 vol% of toluene dissolved
in an excess of liquid n-heptane) was used as feed model and the tests were conducted in the fixed-
bed microreactor. Catalytic data’s and evaluating the performance of these nano catalysts present that
the best activity (> 98%) and good selectivity (> 52%) were obtained for Ni/MOF-5 catalyst at 130 °C.
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Figure 1. Temperature effect on (a) Bz Conversion/Selectivity and (b) Tu Conversion/Bz Yield of catalysts.
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Catalytic reforming of n-heptane over bi and trimetallic supported catalysts
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Catalytic naphtha reforming is a major petroleum refining process for the production of high octane
hydrocarbons in gasoline and aromatic hydrocarbons used in the petrochemical industry. The used
catalysts in this process are formed from two functions: the metallic function (noble metals especially
Pt) and a porous support that plays as an acidic function. The major reactions that occur are the
isomerization, dehydrogenation, and dehydrocyclization [1, 2]. In the present work, a series of
HMS-HZSM-5 composites impregnated by 0.6 wt% Pt catalysts promoted by different amounts of Sn,
Re or Sn-Re were prepared and characterized as reforming catalysts by N2 physisorption, XRD,
TGA-DSC and FT-IR. The solid catalytic activities were evaluated through reforming of n-heptane
employing fixed-bed microreactor directly connected to a gas chromatograph analyzer.

The catalytic evaluations show that Pt-(Re-Sn)/HMS-HZSM5 catalysts had a high activity for
reforming of n-heptane. Pt-(Re-Sn)/HMS-HZSM5 have more ability compared to HMS and HZSM-5
catalysts because they have both properties of mesoporous HMS and microporous HZSM-5. The
results show that bimetallic and trimetallic catalysts revealed better performance than monometallic
catalysts for n-heptane reforming. The analyze of carbon deposited after the stability test shows that
the coke deposition on trimetallic catalysts is lower than mono and bimetallic catalysts. The catalytic
activity results indicate that the trimetallic (0.3Pt-0.3(Re, Sn))/HMS-HZSMS5 catalysts are the most
active towards n-heptane reforming while (0.3Pt-0.3Sn)/HMS-HZSMS5 catalyst can be recognized as
the worst catalyst due to its rapid deactivation.
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Figure 1. n-C; conversion versus time on stream at 300 °C for different catalysts.
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Montmorillonite-FesO4 a valuable heterogeneous nanocatalyst for the one-pot

synthesis of indeno[1,2-b]indolone derivatives in aqueous media
Narges Hosseini Nasab*, Javad Safari'*
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*E-mail: safari_jav@yahoo.com

Fe3Os4 magnetic nanoparticles has attracted a lot of attention because of their fundamental
application properties in various field such as sensors, clinical use, and high density magnetic
recording media [1]. Arc discharge, mechanical grinding, laser ablation, microemulsion, and high
temperature decomposition of organic precursors can produce magnetic nanoparticles [2].

Clay minerals such as montmorillonite has large surface area, stable chemical properties, low-cost,
well defined layered structure, therefore it has been widely applied in catalyst [3]. Montmorillonite
K10 (MMT-K10) is a nanolayered alumina silicate clay can be act as a nanoreactor for the chemical
reactions and a drug nanocarrier for pharmaceutical targets.
Indeno[1,2-b]indoles are a significant class of heterocyclic compounds because of their potential
biological applications [4] and pharmacological studies [5].

A highly efficient one-pot synthesis of Indeno[1,2-b]indoles derivatives 4 has been developed via
three component reaction of anilines 1, dimedone 2 and ninhydrin 3 in the presence of recyclable and
magnetic organocatalyst MMT@Fe304 in aqueous media at 70 °C (Scheme 1).

NH, 0
O O
N+ + 0o >
‘/ P water, 70 °C
R Ry R, 0O
la-n 2 3

Rzz H, CH3

Scheme 1. Synthesis of dihydroxy indeno[1,2-b]indolone

Keywords: Fe304-MMT nanoparticles, indeno[1,2-b]indolones, multicomponent reactions.

References

[1] N. D. Cuong, T. T. Hoa, D. Q. Khieu, T. D. Lam, N. D. Hoa and N. V. Hieu, J. Alloys Compd.,
2012, 523, 120.

[2] F. Ahangaran, A. Hassanzadeh, and S. Nouri, Int. Nano. Lett., 2013, 3, 5.

[3] K. Wu, X. Zhao, M. Chen, H. Zhang, Z. Liu, X. Zhang, X. Zhu and Q. Liu, New J. Chem., 2018,
42, 9578.

[4] C. Bal, B. Baldeyrou, F. Moz, A. Lansiaux, P. Colson, L. Kraus-Berthier, S. Leonce, A. Pierre,
M. F. Boussard, A. Rousseau, M. Wierzbicki and C. Bailly, Biochem. Pharmacol., 2004, 68,
1911.

[5] D. W. Brown, P. R. Graupner, M. Sainsbury, and H. G. Shertzer, Tetrahedron, 1991, 47, 4383.



/f::-\
1" Iranian Catalyst Conference (1CC), 1-2 September 2018, Zanjan, Iran ‘@\ @

u R N

Immobilization of A Diamine onto Fes0s@SiO,@SBA-15 via Click Reaction:
A New Pd(Il) Supported Nanocatalyst for Hiyama Cross-Coupling Reaction
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In this study, a new ligand, i.e. 2-(3-(2-aminophenoxy)-2-(prop-2-ynyloxy)propoxy)benzenamine
(APPB), has been prepared in three steps starting from o-nitrophenole, according to Scheme 1 [1-3].
Magnetite nanoparticles (MNPs), obtained via co-precipitation method and covered by silica and
mesoporous  silica (SBA-15) layers, were silylated with 3-azidopropyltriethoxysilane
(FesO4@SiO.@SBA-15-N3) [4]. The synthesized ligand (APPB) was then anchored on
Fe304@SiO.@SBA-15 via click reaction. The core shells of the supported ligand were stirred in
EtOH solution of Pd(Il) to afford the supported Fes04@SiO.@SBA-15-APPB-Pd(11) complex,
Scheme 2. The obtained nanoparticles were used in Hiyama coupling reaction of aryl halides with
triethoxyphenylsilane, Scheme 3 [5]. The nanoparticles of the supported catalyst could be
magnetically separated from the reaction mixture by simple magnetic decantation and reused.
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Scheme 2. Synthesis of MNP-supported diamine-Pd complex
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Scheme 3. Hiyama reaction
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Lead adsorption using Magnetic multiwalled carbon nanotubes
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The pollution of water resources due to the disposal of heavy metals has been causing worldwide
concern. Therefore, the removal of heavy metal ions from water has become an important subject
today. Many techniques and methods to remove heavy metal ions from water have been developed,
such as ion-exchange, evaporation and concentration, chemical precipitation, reverse osmosis,
adsorption, and electrolysis [1]. Numerous materials can be used as adsorbents to remove heavy
metal ions from water. Because CNTs possess a high chemical and thermal stability and a large
specific surface area, they have been applied to remove heavy metal ions from aqueous solution [2-5].

In this study, magnetic multiwalled carbon nanotubes (MMWCNTSs) were successfully
synthesized. These MWCNTSs were used to lead ions adsorption from aqueous solution. The pristine
and MMWCNTSs were characterized by Fourier transform infrared, scanning electron microscopy
and X-ray diffraction. The optimal conditions of experimental such as pH, amount of adsorbent and
contact time were investigated. The adsorption capacity was evaluated using both the Langmuir and
Freundlich adsorption isotherm models. The results showed that MMWCNTS have a good potential
for adsorption of lead from aqueous solution.
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Lead adsorption using TEOS-Functionalized multiwalled carbon nanotubes
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Heavy metal ions in water have been a worldwide concern for many years because of their
toxicity toward aquatic-life, plants, animals, human beings and the environment. Water contaminated
by heavy metal ions had become much more serious with a rapid development of industries and
competitive use of fresh water in many parts of words. Therefore, heavy metal ions removal from
water has become an important subject today[1]. Many technologies and methods for heavy metal
ions removal from wastewaters have been developed, such as ion-exchange, evaporation and
concentration, chemical precipitation, reverse osmosis, adsorption, and electrodialysis. Considering
from economy and efficiency point of view, adsorption is regarded as one of the most promising and
widely used methods. In current years, carbon nanotubes have shown a high potential for absorbing
lead [2-4].

In this study, multiwalled carbon nanotubes (MWCNTs) were modified by strong oxidizing
agents and were functionalized with tetra-ethoxy-silane (TEOS). These MWCNTSs were used to
remove lead ions from aqueous solution. The pristine and functionalized MWCNTs were
characterized by Fourier transform infrared, scanning electron microscopy and X-ray diffraction. The
optimal conditions of experimental such as pH, amount of adsorbent and contact time were
investigated. The adsorption capacity was evaluated using both the Langmuir and Freundlich
adsorption isotherm models. The results suggest that functionalized MWCNTSs can be good Pb(Il)
adsorbers and have great potential applications in environmental protection.

Keywords: Lead adsorption, Functionalized MWCNTSs, TEOS.
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Functionalization of multiwalled carbon nanotubes using Isocyanate groups for
Lead adsorption
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Heavy metal ions are highly toxic even at low concentrations and can accumulate in living
organisms, causing several disorders and diseases. Unlike organic pollutants, heavy metals are
nondegradable. Once in the food chain, they are able to accumulate in living organisms and cause
extremely high toxicity. There are many conventional methods that are being used to remove the
metal ions including oxidation, reduction, precipitation, membrane filtration, ion exchange and
adsorption. Among the above methods, the promising process for the removal of metal ions from
water and wastewater is adsorption, because the employed adsorbent can be regenerated by suitable
desorption process and it is highly effective and economical. Several adsorbents which have been
studied for adsorption of metal ions [1,2]. In current years, carbon nanotubes have been applied as a
novel adsorbent to remove the heavy metal ions and various contaminants from an aqueous solution
[3,4].

In this study, multiwalled carbon nanotubes (MWCNTSs) were modified by strong oxidizing
agents and were functionalized with Isocyanate groups. These MWCNTSs were used for adsorption of
lead ions from aqueous solution. The pristine and functionalized MWCNTSs were characterized by
Fourier transform infrared, transmission electron microscopy, scanning electron microscopy and
X-ray diffraction. In other to study lead adsorption behaviors, the optimal conditions of experimental
such as pH, amount of adsorbent and contact time were investigated. The adsorption capacity was
evaluated using both the Langmuir and Freundlich adsorption isotherm models. The results showed
that functionalized MWCNTSs have a greater potential for adsorption of lead from aqueous solution.

o N=C=0
N=C=0 I =
HNO; H c—N CH,
e wN—GC& o N=C=0
A - | ®
" C—N CHs
MWOCNT O-MWCNT MWCNT-NCO

Scheme 1. Modification and functionalization of MWCNTs with COOH and isocyanate groups

Keywords: Lead adsorption, Functionalized MWCNTS, Isocyanate groups.
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Water contaminated by heavy metal ions had become much more serious with a rapid
development of industries and competitive use of fresh water in many parts of the world. Heavy metal
ions are highly toxic even at low concentrations and can accumulate in living organisms, causing
several disorders and diseases. The heavy metals hazardous to human health include Pb, Hg, Cd, As,
Cu, Zn, and Cr. As and Cd cause cancer, Hg can cause mutations and genetic damage, while Cu, Pb,
and Hg can cause brain and bone damage [1]. There are many conventional methods that are being
used to remove the metal ions. Among the different physicochemical processes, adsorption offers the
best prospects for overall treatment, especially for effluents that contains moderate and low
concentrations of metals [2]. Due to a large surface area, small, hollow, and layered structures, carbon
nanotubes have already been investigated as promising adsorbents for various organic pollutants and
metal ions and can be easily modified by chemical treatment to increase their adsorption capacity.
[3,4].

In this study, multi-walled carbon nanotubes (MWCNTSs) were modified by strong oxidizing
agents and were functionalized with thiol groups. These MWCNTSs were used for adsorption of lead
ions from aqueous solution. The pristine and functionalized MWCNTSs were characterized by Fourier
transform infrared, scanning electron microscopy and X-ray diffraction. In batch tests, the influences
of solution pH, contact time, and amount of adsorbent were studied. The Langmuir and Freundlich
isotherms were used to describe the adsorption behavior of heavy metal ions by CNTs. The results
showed that functionalized MWCNTSs have good potential application in environmental protection.
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Reduction of 4-nitrophenol by GO/Fe3O4supported Cu(II) complex composite as
an efficient a recyclable nanocatalyst
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Most of the dyes are toxic to aquatic organisms. Thus, there is a drastic need to develop ecofriendly
treatment methods for the elimination of these pollutants from the environment, because of their
toxicity and carcinogenic properties. Thus, the need for ‘greener’ methods or chemical products that
reduce or eliminate the use and generation of hazardous compounds is essential. Graphene Oxide has
been a lot of attention because of its unexampled properties, such as large surface area and high
conductive and electromagnetic parameters and so on. FezO4 nanoparticles are superparamagnetic
and have been studied in many aspects such as structural, morphological, optical, magnetic and
catalytic properties and superconductivity. GO/Fe3O4 nanocomposite were synthesized to incorporate
the properties of both FesO4 and graphene. In this work, a Cu(II ) Schiff base complex supported on
magnetic GO and used as efficient nanocatalyst for reduction reaction. Also, the synthesized
nanocatalyst could be separated easily from the reaction mixture using an external magnet and reused
for several consecutive times for dye reduction.

NO, NH,
GO/Fe;0,

Nanocomposite 3

Na BH,
OH to OH

4.NP 4-AP

Scheme 1 The reduction for the conversion 4-NP to 4-AP

Keywords: Graphene oxide, Schiff base complex, Dye reduction.
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Regioselective methanolysis of epoxides by urea-functionalized metal-organic
frameworks as heterogeneous organocatalysts
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Abstract

Hydrogen-bonding organocatalysis has emerged as a promising biomimetic alternative to Lewis acid
catalysis. Urea moieties represent the most common hydrogen-bond donors used for the preparation
of these catalysts. However, their significant tendency to undergo self-quenching often decreases their
solubility and reactivity. Recently, scientists have found a promising way around this problem by
immobilizing the hydrogen-bonding organocatalysts on Metal-organic frameworks (MOFs). 12
Compared to other porous materials, MOFs have given chemists the opportunity to tune the topology,
pore size and functionality by rational selection of organic linkers and inorganic metal centers.

Ring opening of epoxides is one of the most important reactions producing vital intermediates in
organic synthesis. There are some reports for this reaction catalyzed by MOFs containing Lewis acid
sites, especially with Cu, Fe and Hf metal nodes.® In this regard, there is no report of urea-containing
MOFs as hydrogen-bond catalysts in this reaction.

In this paper, we report an extension of these studies aimed at investigating the organocatalytic role
of urea-containing MOFs in the activation of epoxides. A novel Zn-MOF was synthesized by
combining the ditopic urea strut, 4,4-oxybisbenzoic acid and Zn(NOs)2.6H.0 using the solvothermal
method at 90°C for 120 h to give suitable X-ray quality crystals, Fig.1.

Urea strut . 7

) 7
Y@/\QY Metal salt -

2 A0S LA Urea Metal-Organic Framework
Fig.1. Synthesis of urea-containing metal-organic framework.

The productivity of the catalyst was evaluated by determination of the reaction selectivity for the
conversion of styrene oxide to 2-methoxy-2-phenylethanol as the major product in our catalytic
system. The prepared urea MOF catalyst was suspended in a MeOH (3mL) solution of epoxide (25
mg) and stirred at 60°C. After 40 h reaction time, 95% selectivity was calculated for the above
mentioned major product. When the reaction prolonged to 48 h, quantitative conversion of styrene
oxide was obtained with 98% selectivity for 2-methoxy-2-phenylethanol that was characterized by
GC and NMR.

Keywords: Metal-Organic Framework, Methanolysis, Heterogeneous catalyst
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Synthesis of 3,4-dihydropyrano[3,2-c]Jchromene using FesOa
nanoparticles-supported p-cyclodextrin-guanidine as an efficient and recycable
heterogeneous catalyst
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Dihydropyrano[3,2-c]Jchromene nucleus is a source of many biological properties and its derivatives
show anti-microbial, anti-fungal, analgesic, anti-cytotoxic, anti-tuberculosis [1] and AChE inhibitory
[2] activities. Therefore, the development of efficient methods for synthesis of these important
heterocycles has attracted researchers’ attention. Cyclodextrins show ability to encapsulate variety of
guest molecules such as aliphatic and aromatic hydrocarbons, acids, amines, alcohols and small
inorganic anions through host-guest interactions [3]. Immobilization of homogeneous organic
catalysts on various support materials is sustainable method to recover and recycle catalysts. Owning
unique structures and properties, magnetic nanoparticles can be serve as a highly efficient catalyst
supports. Herein, considering the importance of chromenes and with a purpose of developing an
efficient, reusable, heterogeneous, cost-effective and environment-friendly catalyst for synthesis of
these compounds, amino-functionalized B-CD was prepared and grafted on FesO4 nanoparticles via
the chemical co-precipitation approach. The prepared catalyst’s efficiency was explored in synthesis

of dihydropyrano[3,2-c]Jchromenes.
NH,

OH 0
0
©51 ' Q)LH * NC\)L FeSO4-CD-GA A | N
—
OEt -
o Y& Ethanol/ Reflux 0 X0 ,\R

Scheme 1. Synthesis of dihydropyrano[3, 2-c]chromene derivatives

Keywords: Multi-component, Dihydropyrano[3,2-c]chromene, Heterogeneous catalyst
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Magnetization of urea-based ionic liquid and its application in synthesis of
chalcones
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Abstract

Chalcones are an interesting target class of compounds which extensively investigated due to their
biological, medical and industrial applications [1,2]. In this work, magnetite nanoparticles (MNPS)
was prepared by co-precipitation of Fe?* and Fe®* salts in the presence of choline chloride (CC):2urea
as a deep eutectic solvent (DES) [3,4]. Then MNPs was dispersed in CC:2urea to give the core-shell
MNPs@CC:2urea. MNPs@CC:2urea was characterized by Fourier transform infrared (FT-IR),
thermal gravimetric analysis (TGA), X-ray diffraction patterns (XRD), Brunauer—Emmett—Teller
(BET), field-emission scanning electron microscopy (FESEM), and vibrating sample magnetometry
(VSM). The synergic effects of DES and MNPs led to a high catalytic performance for
MNPs@CC:2urea versus individual MNPs or CC:2urea in synthesis of chalcone derivatives. The
advantages of the present method are short reaction time, easy separation of catalyst by an external
magnet, efficiency, mild reaction conditions at room temperature, atom economy, and low loading of
this recyclable hybrid catalyst.

O

O 0
)J\ 5 )k MNPs@CC:2urea )’K/\
Ar! H * Ar > A2 Ar!
Solvent-free, r.t.
1 2 3a-j

Scheme 1. Synthesis of chalcone derivatives

Keywords: Deep eutectic, magnetic, chalcone, solvent free
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Abstract

In this work, magnetic nanocellulose (MNC) was prepared by cotton prewashing and hydrolysis in an
alkaline medium together with coprecipitation of iron salts as FesO4 nano particles [1-3]. MNC is a
safe, highly specific, low cost, biocompatible, and highly surface reactive catalyst [1,4]. MNC was
characterized by Fourier transform infrared (FT-IR), thermal gravimetric analysis (TGA), X-ray
diffraction patterns (XRD), Brunauer-Emmett-Teller (BET), field-emission scanning electron
microscopy (FESEM), and vibrating sample magnetometry (VSM). Dihydropyrimidinones
(DHPMs) are an interesting group of heterocycle compounds with broad spectrum of therapeutic and
pharmaceutical properties [5]. The MNC was checked in synthesis of DHPMs in the absence of
organic solvents exhibits a high performance for synthesis of various dihydropyrimidinones under
solvent-free conditions. The advantages of the present method are deletion of organic and toxic
solvents, short reaction time, easy separation of catalyst by an external magnet, low amount of
catalyst, efficiency, and easy extraction of product from reaction mixture.

H

A><
NH

MNC (0.003g) _
o o 75°C, 2h, Solvent-Free N
+ N o
)L H
Ar H o HoN NH,
2 3 4a-j

Scheme 1. Synthesis of dihydropyrimidinnes derivatives

Keywords: nanocellulose, magnetic, solvent free, dihydropyrimidinones
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Carbon—carbon coupling reactions such as Stille reactions have been widely used as significant
procedures in modern synthetic of organic chemistry for academic and industrial process including
the pharmaceuticals, herbicides, agrochemicals, polymers, liquid crystal materials and hydrocarbons
[1,2]. Mostly homogeneous palladium catalysts as efficient and active catalyst are used to catalyze
the carbon—carbon couplings reactions as they offer high product yields, high selectivity and
compatibility with many functional moieties [3].

Catalyzed reactions in homogeneous phase have many disadvantage e.g. their reusability and
separation of catalysts from reaction mixture. These disadvantages are minimized by
immobilization of homogenous catalysts on polymeric organic or inorganic supports such as
magnetic iron oxide and mesoporous silica material (especially MCM-41)[4].

In this study, we synthesized Fes0s@MCM-41@Pd-P2C by anchoring of Pd complexes to
porous magnetic nanocomposite as catalyst supports. The catalyst was characterized by FT-IR
spectroscopy, XRD, VSM, TEM, TGA, SEM, and ICP-OES techniques. It was used as an
environmentally benign, excellent and reusable heterogeneous nano catalyst for still coupling
reactions under mild experimental conditions. The given simple experimental procedure in this
work, avoided the use of organic solvents which is in agreement with green chemistry principles,
good reactivity to generate the corresponding products in good to excellent yields for reactions are
the advantages of the present method. In addition, this catalyst was easily separable from the
reaction mixture by external magnet and can be reused for several runs without any significant loss
of stability and activity.

Q Fe30,@MCM-41@Pd-P2C O_@
X+ Ph3SnCl + K,CO
\ | / ’ o PEG,80 °C \ | /

R R
X=1,Br

Scheme 1. Fe;0s@MCM-41@Pd-P2C catalysed Stille reaction

Keywords: Nanocatalyst, magnetic, still.
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Immobilization of homogeneous catalysts on various solid supports with the advantage of
catalysts separation and recycling is one strategy that developed in recent years [1]. Porous
magnetic nanocomposites has been employed as useful and versatile solid support for homogeneous
catalyst immobilization. These materials owing to its high thermal stability, high pore volume, high
surface area, very narrow pore size distribution , and chemical and mechanical stability, are ideal to
use as support[2]. Tetrazoles are one of the important and useful class of nitrogen-rich compounds
that contain a wide range of applications, in the fields of catalysis technology, material sciences,
organic synthesis, information recording systems, coordination chemistry, explosives, and
especially in the synthesis of N-containing heterocycles[2-4].

In the present study, we prepared Schiff-base complexes of nickel anchored to magnetic
nanoporous MCM-41 as a highly efficient and recoverable nanocatalyst for the synthesis of 5-
substituted 1H-tetrazoles in PEG as green solvent. The catalyst was characterized by FT-IR
spectroscopy, TGA, XRD, VSM, TEM, SEM and ICP-OES techniques The notable advantages of
this procedure are simplicity in operation, mild reaction conditions, use of cheap and chemically
stabile oxidant, short reaction times, and high yields of products. Also the catalyst can be easily
separated from the reaction mixture by external magnet and reused several times without any
significant loss of catalytic stability and activity.

Fe.0,@MCM-41@Ni-P2C N—N

R— + NaN > /N
— 3 PEG, 120°C /_ N
|

R H

Scheme 1. Fes0.@MCM-41@Ni-P2C catalysed the synthesis of 5-substituted 1H-tetrazoles

Keywords: Schiff-base, Nanocatalyst, 5- substituted 1H-tetrazoles.
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Fe-doped TiO: Electrospun Nanofibers as an Effective Visible-light-active
Photocatalyst
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Transition metal dopants have been used to decrease the band gap energy of TiO; for visible light
photocatalytic purposes [1]. Fe* is a good dopant candidate owing its unique half-filled electronic
configuration, which can not only narrow the energy gap through the formation of new intermediate
energy levels and but also help the separation of photogenerated electrons and holes [2]. Electrospun
nanofibers have attracted much interest as a new form of photocatalyst due to their excellent
properties, including a large surface to volume ratio, high porosity and interconnected pores [3].
Therefore, in this work, Fe-doped TiO nanofibers have been fabricated using a sol-gel method and
electrospinning technique with different Fe®* contents. The effect of the Fe** concentration on the
photocatalytic properties of these nanofibers have been investigated through the study of the
degradation of a pollutant model (rhodamine B) using a visible light source. The experimental results
demonstrate that the Fe-doped TiO2 nanofibers exhibit significantly enhanced activity toward the
rhodamine B degradation under visible light illumination in comparison with commercial TiO>
powder(P-25) and undoped TiO2 nanofibers. The maximum degradation which was observed for
rhodamine B is 71% in 4 hours when the Fe** molar concentration was 1mol%. While this value was
51% and 53% for P-25 and undoped TiO- nanofibers, respectively.

i “-[’ 1]
/' _) | - —— i > _-)

Polymer Solution i Electorspun Fe-TiO2-PVP
(Fe-TiO2-PVP) Electrospinning

Calcination Fe-TiO2 Nanofibers Photocatalytic
Photocatalyst Degradation of
Rhodamine B

Scheme 1. Schematic illustration of the Fe-doped TiO2 nanofibers fabrication and experiments setup for
photocatalytic degradation.

Keywords: Photocatalyst, Electrospinning, Fe-doped TiO, Visible light.
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The development of microreactors for photocatalytic applications presents valuable advantages like
fine control of light and fluids, large surface-area to volume ratio and uniform distribution of light
onto the photocatalyst surface [1]. In this study, a low cost and simple photocatalytic microreactor
was fabricated using laser engraving on polymethyl-methacrylate(PMMA) wafer. Fe-doped TiO:
electrospun nanofibers were pasted on the floor of circular chambers as a photocatalytic bed. For
evaluation of microreactor performance, the photocatalytic degradation of Rhodamine B(RhB) and
Methylene Blue(MB) were investigated under visible light irradiation without any pH adjustment.
The maximum photocatalytic degradation obtained in microreactor was 87% of 5 mg L™ RhB for
flow rate of 1 ml h™t. While This value was 79% for MB.

Polymer
Solution Spinneret
Iwn'nme-l
Polymer Solution ) - Fe-TiO2
Fe-TIO2/PVP Electrospinning Electrospun Fe-TiO2/PVP Calcination Nanofibers Photocatalyst
Syring Pump
' = s e e o — pr—
' or—r— p
— 7 — > = =——4[ ,_.-_‘.{-’)/
/ / &
Pasting Photocatalyst Pieces ) . .
on the Floor of Sealing Coupling Using for Phoraocatalytic
Circular Chambers with another PMMA Wafer  with Visible light LED Array Dye Degradation in Water

Scheme 1. Schematic illustration of the procedure for dye degradation in water using a
photocatalytic microreactor under visible light irradiation.

Keywords: Microreactor, Photocatalyst, Electrospun Fe-doped TiO, nanofibers, Visible light.
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Imidazo [1, 2-a] pyridine is one of the most important nitrogen heterocycles, play an important role in
contemporary chemical biology and medicinal research. New inventive approaches that make more
efficient the synthesis of such important heterocycles are therefore highly desirable.

Among different types of multicomponent reaction strategy, a powerful strategy to prepare these
imidazo [1, 2-a] pyridine derivatives involve the use of multicomponent reactions of aldehyde,
isocyanide and 2-aminopyridine (MCRs) to form a single product. Some advantages of
multicomponent reactions such as; non-required isolation of intermediates, atom-economic, simple
work-up, safe, environmentally acceptable, and resource-effective, time saving, less waste and being
performed in one pot manner made it fascinate considerable courtesy of synthetic organic chemists as
an efficient tool especially in the synthesis of bioactive heterocycles [1].

lonic liquids (ILs), being accepted as environmentally benign media as well as catalyst or dual
catalyst—solvents in various transformations. Their remarkable characteristics are low volatility, low
vapor pressure, reasonable thermal stability, recycling and reusability [2].

In summary, we presented a new protocol for the synthesis of imidazo [1,2-a]pyrimidine in the
three-component reaction condition using acidic ionic liquid as a non-toxic and reusable catalyst,
which offers considerable benefits such as simple work-up procedure, short reaction times, safe and
clean conditions and recyclability of the acidic IL with eco-friendly approach.

PhCHO - (2 mol%) ~ >—ph
+  ONT ONH, SN

o]
EtOH (1 ml), 60 C HN\C H
CeH11NC 40-120 min. e

Scheme 1. Synthesis of Imidazo[1,2-a]pyridines

Keywords: Imidazo [1,2-a] pyridine, acidic ionic liquid, three-component reaction
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Graphitic carbon nitride: a simple and reusable catalyst for one-pot synthesis of 1,

4-dihydropyridine derivatives
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1, 4-Dihydropyridines (1,4-DHPs) are important bioactive heterocyclic compounds which possess
analgesic, antiviral, antibacterial, and anti-inflammatory activities and represent an abundant
structure found in Nature. 1,4-DHPs are generally synthesized using the classical Hantzsch method,
through cyclocondensation of an aldehyde, B-ketoesters and ammonia either in acetic acid or in
refluxing ethanol for long reaction times that this method typically leads to low yields [1].
Carbon catalysts, which include carbon nanotubes, graphite and graphene, have been used in many
industries, including energy storage, the environment and as heterogeneous catalysts in organic
reactions. One of the interesting materials that has attracted the attention of many scientists in recent
years is carbon nitride, the presence of nitrogen atoms in the carbon framework has led to its high
application in various fields of research. Carbon nitrides have several allotropes of which the
graphitic phase is the most stable one. Its rich surface features have been attractive for applications in
both energy and environment. [2]
In this protocol first graphitic carbon nitride nanosheets are prepared using inexpensive materials
such as melamine and urea, and after identifid by using spectrscopy such as XRD, SEM, FTIR.
In summary, we developed a new protocol for the synthesis of various DHPs derivatives using
graphitic carbon nitride as a highly efficient heterogeneous catalyst, which offers significant benefits
such as simple work-up procedure, short reaction times, safe and clean conditions, and excellent
yields with eco-friendly approach.

R

R O O

+ NH4OAC + MOEt > EtOZC COZEt

° |
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CHO Solvent free ,80 C , 2hr HyC H CH,

Scheme 1. Synthesis of 1, 4-dihydropyridine derivatives

Keywords: Dihydropyridine, graphitic carbon nitride, lonic liquid.
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In this study, a ligand, 4-(5-(pyridine-2-yl)-1,3,4-oxadiazol-2-yl)anilineopropyltriethoxysilane
(POATES) has been prepared in three steps starting from pyridine-2-carbonitrile, according to
Scheme 1 [1-2]. Magnetite nanoparticles, obtained via co-precipitation method and covered by silica
and mesoporous silica (SBA-15) layers, were silylated with POATES (Fe304@SiO,@SBA-15-
POATES) [3]. The core shells of the supported ligand were stirred in EtOH solution of Pd(Il) to
afford the supported Pd(Il) complex, Scheme 2, which has been used as magnetically retrievable
catalyst in O-arylation coupling reaction of aryl halides with phenol, Scheme 3 [4].
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Scheme 1. Synthesis of silylating ligand.
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Scheme 2. Synthesis of supported Pd(I1) complex.
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Scheme 3. O-Arylation of phenols with aryl halides in the presence of Fe;0,@SBA-15-POATES

Fe;04@Si0;
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Three_component synthesis of Pyrimido[1,2-a]benzimidazole in the presence of
Fes04@Si02-HCIO4 as a novel magnetic catalysts
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A mild, simple and efficient procedure for the preparation of Pyrimido[1,2-a]benzimidazole
derivatives is described using Fes04@SiO2-HCIO4 as a novel and reusable catalyst. . This catalyst
was characterized using different types of methods, including Fourier transform infrared (FT-IR), X-
ray powder diffraction (XRD), Thermogravimetric analysis (TGA), Transmission Electron
Microscopy (TEM), Energy-dispersive X-ray spectroscopy (EDX) and Scanning electron microscopy
(SEM). The catalyst was easily isolated from the reaction mixture by magnetic decantation using an
external magnet and reused at least three times without significant degradation in the activity. The
products are obtained in shorter times with excellent yields (75-97%) from the multicomponent reaction of 2-
aminobenzimidazole (1), malononitrile (2), and Aldehydes (3).

NC NHZ

N CN Y Fe;0,@Si0,-HCIO, (25 mg) Arﬁ
N, 4 (= Pe N
N en AT W EtOH, 90 °C HN—(
H : ) N

(O] (0] 3)

Scheme 1. Synthesis of Pyrimido[1,2-a]benzimidazole derivatives

Keywords: pyrimido[1, 2-a]benzimidazole, Magnetic nanoparticles, Reusable catalyst.
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Benzene-1,3,5-tricarboxylic acid as an efficient ligand for different MOFs
fabrication: synthesis, characterization and catalytic performance in biodiesel
production

Hanieh Hasanzadeh Khalafi*, Maryam Haghighi'®
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Metal-organic framework (MOFs) are modular porous materials synthesized from metal cluster
nodes and organic linkers that connect these nodes. This rapidly expanding class of structure presents
viable platforms for catalytic reactions because of its unique features such as high porosity, uniform
and tunable pore size [1]. In this work, various type of MOFs with different metal nodes such as iron,
chromium, vanadium and cobalt and benzene-1,3,5-tricarboxylic acid as organic linker are
synthesized by hydrothermal method at 150°C, and were systemically characterized by XRD, FTIR,
SEM.

The obtain highly porous and acidic catalysts were successfully used in esterification of oleic acid
reaction that was carried out in an oil bath and finished in methanol at 70°C, and to determine and
quantify the influence of the reaction times, molar ration of methanol: oil, catalyst dosage, reaction
temperature and oil composition on the conversion (or yield) of triglycerides to biodiesel The gas
chromatograph equipped with a flame ionization detector is used [2]. The result of this study
confirmed that among this MOFs with different nodes Co-MOF exhibits the most catalytic activity
for transesterification of oleic acid with methanol after that respectively Fe-MOF, Cr-MOF, V-MOF
had the highest conversion percentages.
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Scheme 1. Model process of esterification for the production of biodiesel

Keywords: Metal-organic framework 1, Heterogeneous catalyst 2, Biodiesel 3.
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Synthesis and modification of ZSM-22 and immobilization of transition metals
such as Cr, Cu, Fe and Ni in order to increasing the efficiency of bio-diesel
production from oleic acid oil
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Zeolites are a wide range of minerals that are composed mainly of aluminosilicate and their major
commercial use in industrial applications are as adsorbents and catalysts. Having a well-defined
structure, selectivity, active sites, modifying cationic components, easy synthesis, convenient access
and affordable prices, are great features for choosing zeolites as catalysts. They are promising
catalysts for the transesterification reaction of vegetable oils for biodiesel production. ZSM-22 is a
good candidate for a solid base catalyst from an economical point of view.

In the present work, we reviewed ZSM-22 catalyst for oleic acid transesterification to produce
biodiesel. A series of ZSM-22s with different Si / Al ratios was prepared by hydrothermal method. In
these structures, some metals such as Fe, Ni, Cu and Cr were placed in active sites to improve the
performance of the catalyst [1-2]. Scheme 1. shows the process of esterification for the production of
biodiesel from oleic acid.

Different compounds of ZSM-22 were optimized through various reaction parameter such as: amount
of catalyst, molar ratio of oil to alcohol, reaction time and temperature. According to the results of the
analyzes, Fe was more active than other metals. After Fe, Cu, Ni and finally Cr were active
respectively (Fe>Cu>Ni>Cr).

The best performance of catalyst was achieved with methanol to oil ratio of 10:1(mmol), 11wt %
(0.3g) of catalyst loading, at 70 °C reaction temperatures for 48 h of reaction time. Catalysts were
characterized by several spectroscopic and analytical techniques like XRD, EDAX, FT-IR, BET, GC,
GC-Mass, TPD NH3 and FE-SEM. A major part of the research has been dedicated to the proper
synthesis of catalyst to increase the production efficiency of biodiesel. The purpose of this study is to
improve catalytic properties, improve the structure and synthesis method, in order to increase the
production efficiency of biodiesel. The synthesized catalyst used in the process of optimal biodiesel
production of oleic acid are used and the production efficiency and selectivity are calculated and
compared.

0
7 catalys g
CHyCH)r CH=CH-(CH)LOH  + CH,.OH 9 CH,-(CH)-CH=CH(CHy)COCH; +11,0
oleic acid methanol methyl oleate

Scheme 1. Process of esterification for the production of biodiesel from oleic acid

Keywords: biodiesell, zeolite2, catalysis3, oleic acid4.
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Synthesis, Characterization and Electrocatalytic Properties of Titanate
Nanostructures
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Abstract

The remarkable physicochemical properties of ferroelectric compounds have attracted sustained
scientific and technological interests. Lead titanate (PbTiO3) is a typical perovskite ferroelectric
material with a high Curie temperature and low dielectric constant and these properties make them
suitable for multilayer capacitors, piezoelectric actuators and sensors [1-3]. In this work, the
preparation of PbTiOs nanoceramics using sol-gel method and their structural and electrocatalytic
characterizations are reported. The structural properties of the nanoparticles were studied via Fourier
transform infrared spectroscopy, X-ray diffraction and transmission electron microscopy. Using the
techniques crystallization process, morphology and particle size of the calcined powders were
characterized. The results showed that PbTiOs nanoceramics with an average size ranging from 35-50
nm could be obtained after calcining of the dried gel at 550 °C for 2 h. Further, the electrocatalytic
sensing behavior of PbTiOs nanoparticles was investigated by electrochemical impedance spectroscopy
(EIS) and cyclic voltammetry (CV) techniques in the presence of [Fe(CN)s]*’* redox couple. For
achieving the purpose a PbTiOs nanoceramics modified carbon paste electrode was designed
(PTN/CPE). Then the oxidative behavior of the probe redox couple has been investigated by EIS and
CV at the surface of the nano-structured modified electrode. Using the proposed method, the PTN/CPE
showed an excellent electrocatalytic activity for the [Fe(CN)s]*’* redox couple, and accelerated
electron transfer between the electrode and analyte. Therefore, the electrochemical sensing experiments
suggest that the PbTiOs nanoceramics will become a potential candidate in the field of nanostructured
electrochemical sensors.

Keywords: PbTiO3; Nanoceramics, Sol-gel Method, Structural Characterizations, Electrocatalytic Properties
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Facile Synthesis of Chalcopyrite Nanostructures and Its Electrocatalytic Properties
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Abstract

Nanostructures of inorganic magnetic and semiconductor materials have been the subject of intense
research since 1990’s. The primary motivation for this increased activity is the size dependent
properties of these materials. The I-111-VI> compounds (chalcopyrite) exhibit strongly size dependent
properties that may find wide variety of applications including catalyst, optical parametric oscillation,
second harmonic generation, up conversion, down conversion, detectors, LEDs, solar cells, various
optoelectronic and sensors [1-3]. In the present study, chalcopyrite ternary semiconductor CuAlS;
(CAS) nanocrystals were synthesized via facile method. The sol-gel process was used for synthesize of
CuAlS; nanoparticles. Characterizations of the obtained powders were carried out by means of X-ray
diffraction, energy dispersive X-ray spectroscopy, scanning electron microscopy and transmission
electron microscopy. Then, a modified carbon paste electrode was prepared using CuAIS; nanoparticles
(CASN/CPE). The electrochemical behaviour of the nano-structured modified electrode was
investigated by means of electrochemical impedance spectroscopy and cyclic voltammetry techniques
using [Fe(CN)s]>"* redox couple. Using the techniques the electrocatalytic activity of the CASN/CPE
was confirmed. The results showed that CuAIS, nanocrystals accelerate electronic transmission rate
between the modified electrode and [Fe(CN)s]*"* redox couple. Therefore, CuAlS, nanoparticles are
proper candidate for electrochemical detection of various analytes.

Keywords: CuAlS; nanocrystals, Semiconductor, Sol-gel process, Electrocatalyst
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Desulfurization of Petroleum Products Using Nano Polyoxometalete/Titanium
dioxide Catalytic System
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Petroleum products contain significant amounts of organic sulphur, such as mercaptanes,
benzothiophenes, poly sulphons, disulphides and etc. Sulphur combustion, cause conversion of them
to sulphoxides and results problems to human and environment health [1].

Oxidative desulphurization (ODS) method leads to proper sulphur conversions at low temperature
and pressure, and relatively easily combinable with separation processes [2].

Nowadays, we investigate heterogeneous polyoxometalates/Titanium dioxide (POMSs/TIiO2)
catalysts. Various types of Nano POMs; (Molybdophosphoric acid, tungstophosphoric acid,
tungstomolybdophosphoric acid) were synthesized; and POMs/TiO2 nano composites obtained via
bottom-up method [3]. Prepared catalysts were characterized by Fourier transform infrared (FTIR),
powder X-ray diffraction (XRD), scanning electron microscopy (SEM).

The catalysts activities were measured by the total sulphur content of petroleum products before and
after desulphurization. The effects of kinds of POMs, amount of catalyst loading, reaction time,
oxidized content, temperature, pH value, and sulfoxide separator material were investigated. Results
showed that POM/TIO2 has the higher catalytic activities than that of pure nano TiO2 and nano
POMs. Among various synthesized nano composites, HPW/TiO nano-composite was found to be
the best sulphur removal catalyst. Desulfurization increased on the pH value (2-3) and the best results
were obtained on the temperature 105 °C. The sulfoxide can be readily separated from the end
production using extractor, without changing their properties.

Keywords: Polyoxometalate, Photocatalyst, Nano composites.
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methylene blue degradation
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Today industrial development and environmental contamination need greatest concerns and should
be removed for environmental and human health protection [1]. One of the big environmental
problems is wastewaters containing various types of pollutants such as organic dyes which produced
by pesticides, petrochemicals and etc. so they have high toxicity, slow biodegradation and potential
carcinogenicity [2].

At present several industrial techniques such as oxidation, adsorption, precipitation, degradation and
so on have been used which cost much money and create another type of pollutions. Photocatalysts as
an effective techniques have potential in this area [3].

Titanium dioxide (TiO2) in combination with heteropolyacids (HPA) as semiconductor nano
composite under UV irradiation could effectively concerns for pollution reduction [4-6].

Some HPAs, (Molybdophosphoric acid, tungstophosphoric acid, silicotungstic acid) and
HPA/TiO2 nano composites were synthesized as a green, cheap and solid acid catalyst by
impregnation method. Nano composites were characterized by Fourier transform infrared (FTIR),
powder X-ray diffraction (XRD), scanning electron microscopy (SEM). We designed a UV
illumination box to degrade methylene blue as a common azo dye pollutant in the environment. The
photocatalytic degradation was investigated under UV, visible and dark illumination. The special
effects of dye concentration, HPA loadings, catalyst dose, temperature and pH value were
investigated. Heterogeneous HPA/TiO, nano composites showed good photo-degradation of
methylene blue under UV irradiation and room temperature with 98% yield. Nano composites can be
separated and recovery from reaction media.

Keywords: Heteropolyacid, hano composites, photocatalyst.
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Pt nanoparticles supporting on polyaniline: a catalytic anode for methanol fuel
cell
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Direct methanol fuel cell (DMFC) has become a significant power source due to unique properties
such as high energy density and low pollution emission. One of the most important parameters for
prosperous performance of DMFC is the electro-catalytic activity of the utilized anode. Pt-based
catalysts are used as the most popular catalyst in DMFC. High cost, low abundance, and high
poisoning of these catalysts have established challenges to the production of new types of catalytic
materials. Making use of appropriate support materials for the construction of Pt-based catalysts
alleviate their defects. In this regard, conductive polymers are desirable supporting materials. In this
work, in reply to the mentioned challenges, we propound the synthetic method for the production of
a new Pt-based catalyst by using the polyaniline (PANI) as the support. PANI is a conductive polymer
with low-cost synthesis, high stability, and reversible redox properties. Herein, aniline (Ani) was used
as the polymer precursor and a polymerization reaction was performed in the presence of Copper
(Cu) ions as the oxidant agents. So, in this process a polymeric layer, a layer with Cu nanoparticles,
a transition metal, was synthesized. The existence of Cu nanoparticles cause the excellent electro-
catalytic activity. Then, electrodeposition of platinum (Pt) nanoparticles was performed by 40
consecutive cycles at a sweep rate of 50 mV.s* in the potential range of -0.4V to 1V vs. Ag/ AgCl in
H2PtCls solution as the precursor. The electro-chemical performance of synthesized catalyst on the
glassy carbon electrode (Pt/ Cu-PANI/ GCE) was investigated by cyclic voltammetry (CV) and
chronoampherometric (CA) methods. The obtained catalytic activity and durability exhibit Pt/ Cu-
PANI is a superior candidate for modification of electrode surface in methanol fuel cell.
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Scheme 1. The synthetic route of Pt/ Cu-PANI composite.
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A non-noble metal polymeric composite as the cost-effective catalyst in methanol
fuel cell
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In the modern world, the novel, ecological, economical, and renewable energy sources are the
essential requirements. In this aspect, direct methanol fuel cell (DMFC) is an acceptable alternative.
The poisoning of the anode that cause poor kinetics of methanol oxidation is a barrier in the DMFC
spread employing. The modification of the anode surface is preferential treatment. In this aspect, the
development of modified anodes with polymeric composite, non-noble metal with the controlled
morphology and size distribution embedded in a conducting polymer matrix, due to high electrical
conductivity, porosity, and chemical stability are effective remedies. In this work, we covered the
glassy carbon electrode (GCE) surface up with the carbon nanotube (CNT) for the production of a
useful substrate for polymeric layer. The polymeric film was formed by 15 consecutive cycles at a
sweep rate of 50 mV.s? in the potential range of -0.5-1.5 V vs. Ag/ AgCl in the sodium
diphenylamine-4-sulfonate (DPA) solution as the precursor. To the incorporation of Ni ions and
formation of the polymeric composite, 15 repeated cyclic voltammetry at the sweep rate of 100 mV.s
Lin the potential range of 0-1 V vs. Ag/ AgCl were performed in the NiSO4 solution. Surface
characterization of synthesized electrocatalyst (Ni-p-DPA/ CNT/ GCE) were investigated by Field
Emission Scanning Electron Microscopy (FESEM) and energy-dispersive X-ray spectra (EDS).
Electrochemical performance of Ni-p-DPA/ CNT/ GCE in the alkaline media indicates improvement
modified GCE towards methanol oxidation. The catalyst stability was studied by
chronoamperometry, and highly stable response of catalyst in methanol fuel cell was concluded. This
study proposes Ni-p-DPA/ CNT/ GCE as the appropriate anode in methanol fuel cell.

diphenylamine-4-sulfonate

onNT 'al
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Scheme 1. Schematic diagram of synthesis stages of Ni-pDPA/ CNT/ GCE.

Keywords: direct methanol fuel cell (DMFC), polymeric composite, electrocatalyst.
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A facile and practical synthesis of triazolo(4,3-a)pyrimidines using y—Fe.Oz based
nanocatalyst
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2Department of Chemistry, Ghadr non-governmental University, Kochesfahan, Guilan, Iran.
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Aminoazoles have been recognized as excellent building blocks for MCRs due to the presence of
several nucleophilic centers with different reactivity [1]. Particularly, 3-aminotriazoles and
5-aminotetrazoles have been extensively explored as substrates for various MCRs.

On the other hand, triazole derivatives have been the object of intense investigations in medicinal
chemistry and belong to a major class of natural heterocyclic compounds, because of their remarkable
activity. For example, 1,2,3-triazoles have found widespread use in pharmaceuticals and
agrochemicals [2]. In addition, based on the extensive researches, it has also been observed that
triazole derivatives include significant biological activities such as aticancer [3], antitubercular [4],
antifungal, antibacterial, anti-HIV [5], anti-inflammatory, antimalarial and antioxidant activity [6].

Owing to the important applications of triazole derivatives in synthetic and medicinal chemistry, and
our continued interests for the synthesis of biologically important products [7-9], herein, we report a
new and practical method for the synthesis of triazolo(4,3-a)pyrimidine derivatives by the reaction of
3-amino-1,2,4-triazole, ethyl acetoacetate and aryl aldehydes in the presence of y—Fe;Os@CuFAp
nanocatalyst (Scheme 1). This new method furnished the desired triazolopyrimidines in excellent
yields and short reaction times. All products were characterized by IR, *H NMR and *C NMR

analyses.
Ar
N CO,Et /\N CO,Et
/\ \ + 7-Fe,0;@CuFAp N
N * ArCHO ——» \
N 2 N
H (0} Me N Me
H

Scheme 1. Synthesis of triazolo(4,3-a)pyrimidine derivatives

Keywords: 3-Aminotriazole, ethyl acetoacetate, triazolopyrimidine, nanocatalyst.

References

[1] V. A. Chebanov, K. A.Gura, S. M. Desenko, Top. Heterocycle. Chem., 2010, 23, 41.

[2] B. S. Holla, M. Mahalinga, M. S. Karthikean, B. Poojary, Eur. Med. Chem., 2005, 40, 1173.

[3] A. Kamal, S. Prabhakar, M. J. Ramaiah, P. V. Reddy, Eur. Med. Chem., 2011, 46, 3820.

[4] C. Menendez, A. Chollet, F. Rodriguez, C. Inrad, M. R. Pesca, Eur. Med. Chem., 2012, 52, 275.
[5] F. C. Silva, M. C. B. V. de Souza, I. I. P Frugalhetti, H. C. Castro, Eur. Med. Chem., 2009, 44, 373.
[6] M. F. Mady, G. E. A. Awad, K. B. Jorgensen, Eur. Med. Chem., 2014, 84, 433.

[7] M. Mamaghani, M. Sheykhan, M. Sadeghpour, F. Tavakoli, Monatsh Chem-Chemical Monthly,
2018, 1-10.

[8] S. A. Mirfarjood, M. Mamaghani, M. Sheykhan, ChemistrySelect, 2017, 2, 8650.

[9] M. Mamaghani, F. Shirini, M. Sheykhan, M. Mohsenimehr, RSC Adv., 2015, 5, 44524.



-

1" Iranian Catalyst Conference (1CC), 1-2 September 2018, Zanjan, Iran )@-§\ @

u _-,'A_‘-.S:—I"'

Atom Transfer Radical Polymerization of Methyl Methacrylate by supported
CuBr/2-(Aminophenyldiphenylphosphinete) Catalyst on Nano Silica
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Abstract:

A nano silica supported catalyst was used for Atom transfer radical polymerization of methyl
methacrylate. Firstly, 2-Aminophenyl Diphenylphosphinite ligand was synthesized and then this
ligand and CuBr were attached to NH2-modified SBA-15. Finally, this prepared catalyst was used as
a catalysis for polymerization process. The FT-IR, 1H-NMR and *C-NMR techniques were used for
characterization of products.

\
\ —0——/Si——0
o Si/\/\NHz Dry Toluene, 2-APDPP CuBr, Refluxing
—0—sSi—0 OCHs Stirring 5min 110 °C
(o]
—O—Slr—OH
SBA-15-NH,
\
o = /\/\NH2 \ —O—/Si —O0
: / Si\/\/\NHz
—0—Sit—0 OCHs '
/ CuBr
o /N
H,N -
—0-—si—on 2 z SO Pz
SBA-15-NH,

Scheme 1. synthesis of CuBr/2-APDPP/SBA15-NH2.

Keywords: methyl methacrylate; ATRP; CuBr; SBA-15; 2-Aminophenyl Diphenylphosphinite.
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A novel and practical method for the selective synthesis of sulfons from sulfides

using Metal Oxide-Metal nanocatalyst

Rouhallah Parnian'*, Ebrahim Soleimani' and Kiumars Bahrami?
2Department of Organic Chemistry,Faculty of Chemistry, Razi University, Kermanshah, Iran
*Email: amirparnian65@gmail.com

Developing versatile and eco-friendly methodologies that make easy the synthesis of biologically
active organic compounds is in great demand. Oxidation of organic sulfides is the most utilized
method to produce sulfones, which is drawing continuous attention in chemical research and

development due to the importance of these products [1].

Nanostructured metal oxide-metal synthesized in a one-pot redox reaction is used as an effective and
chemoselective nanocatalyst for direct conversion of sulfides to sulfones. High yields of products,

short reaction time, and excellent selectivity are some of advantages of this method.

In continuation to our reported works in this field [2] herein, we describe a new methodology for the
oxidation of sulfides to sulfones using nanostructured metal oxide-metal in the presence of H.O> as a

green oxidant at room temperature (Scheme 1).

S. . Metal Oxide-Metal Nanocatalyst (10% mmole) - SN
5 -

CH3CN, H202, r.t. R]/ > R2

R1: Aryl
R,= Benzyl
Scheme 1. Oxidation of sulfides to sulfones using metal oxide-metal nanocatalyst in the presence of H20-

Keywords: Nanostructured metal oxide-metal, Hydrogen Peroxide, Sulfide, Sulfone.
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Boehmite-Ligand- palladium (0): Novel, effective and reusable heterogeneous
catalyst for O-arylation and N-arylation via Ullmann coupling

Kiumars Bahrami,®® Minoo Khodamorady?
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Palladium-catalysed cross-coupling reactions have been found a special place in organic
reactions.! Within the previous couple of decades, various economical heterogeneous and
homogenous palladium catalysts have been used for cross-coupling reactions, particularly, C-N and
C-O Ullmann-type coupling reactions.?

One of the most stable and inexpensive solid support is boehmite. Boehmite is an orthorhombic
structure of aluminum oxide hydroxide (y-AIOOH).

It is notable that, boehmite nanoparticles were prepared in a green solvent (H.O) at room temperature
while not the necessity for an inert atmosphere.

Boehmite has some attractive features such as: thermal, chemical and mechanical stability, non-
toxicity, not air or wetness sensitive, large specific surface area and easily available and eco-friendly.
Biaryl ethers have wide applications in polymer industries and are useful ligands in metal-catalyzed
organic reactions.®

Therefore, during this content, we have a tendency to introduce the boehmite modified with Ligand
containing palladium (0)-catalyzed C-N and C-O cross-coupling reactions of varied aryl halides with
phenols and different amines in high to excellent yields (Scheme 1).

Ar—X
R'—OH Catalyst
R—NH, \\\\ /
>

R, R = Alkyl, aryl Catalyst

X =Br, CI, |

H
DMF, KOH, 100 °C R—N-Ar

Scheme 1. Synthesis of biaryl ethers and biaryl amines

Keywords: Boehmite, Biaryl rthers, Biaryl amines
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Three-component synthesis of ferrocene containing
3,4-dihydroquinoxalin-2-amines from 1,2-phenylenediamine, ferrocene
carboxaldehyde and isocyanides in the presence of p-toluenesulfonic acid

Neda Aghaei, and Nahid Shajari”
Department of Chemistry, Zanjan Branch, Islamic Azad University, P.O. Box 49195-467, Zanjan, Iran

*E-mail: shajari_nahid@yahoo.com

Abstract: Quinoxaline is one of the heterocyclic compounds containing nitrogen atom which shows
a wide ranging of biological and pharmacological activities such as fungicide, antibacteriall,
antimalarial, antidepressant. Several methods have been reported in the literature for the synthesis of
quinoxaline derivatives. These methods are multistep in nature. In this research, we report the
synthesis of some new quinoxaline derivatives containing a ferrocene unit by using a
three-component reaction between 1,2-phenylenediamine, ferrocene-carboxaldehyde, and
isocyanides in the presence of a catalytic amount of p-toluenesulfonic acid. This approach is
an effective, easy and high-yield procedure.

4

NH - H Fe
2 C>\CHo |(,:, p-TSOH.H,0 (5 mol%) N ﬂ
+ Fe + Nt

|
I EtOH, r.t.
NH, S R | N NHR

) ) 3) 4)

Scheme 1. Three-component reaction of 1,2-phenylenediamine, ferrocene carboxaldehyde, and isocyanides.

Keywords: Multicomponent reactions, Heterocyclic compounds, 3,4-Dihydroquinoxalin-2-amine.
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Rhodium-Catalyzed Asymmetric Arylation of Benzophenone Derivatives

Akram Ashouri* and Saadi Samadi
Laboratory of Asymmetric Synthesis, Department of Chemistry, Faculty of Science, University of Kurdistan, Sanandaj,
Iran
E-mail: a.ashouri@uok.ac.ir

Rhodium-catalyzed asymmetric arylation reactions provide one of the most straightforward and
powerful ways to introduce aryl fragments in an enantioselective manner. In principle, any reaction
that involves Rh-catalyzed asymmetric addition of an aryl group to a double or triple bond is called
“Rh-catalyzed asymmetric arylation” (RCAA). Due to because special reactivity and selectivity of
rhodium complexes compared to other catalytic systems, significant attention has been paid to the use
of rhodium catalysts in the formation of C—C bonds. In this kind of reactions, highly efficient
asymmetric catalysis has been achieved by employing a chiral ligand. [1-3]

Asymmetric addition of aryl group to diaryl carbonyl compounds is a best method to afford chiral
benzylic alcohol. In this work, the addition of various aryl groups to benzophenone derivatives took
place in the presence of different rhodium/chiral diene ligand catalysts and the chiral alcohols were
produced in high yields with high enantioselectivity (Scheme 1).

O R

Chiral catalyst (5 mol % of Rh) Ar OH R
O O +  (ArBO); Additive / Base o *
Solvent / Temperature

Yeild =up to 98%
e.e.=up to 90%

Schemel. Asymmetric addition of aryl groups to benzophenone in presence of rhodium/chiral diene ligands.

Keywords: Asymmetric addition, Rhodium/Chiral diene ligand, Benzophenone .

References

[1] P. Tian, H. Q. Dong and G. Q. Lin, ACS Catalysis, 2012, 2, 95-119.

[2] R. Shintani, Mo. Takeda, T. Tsuji, and T. Hayashi, Journal of the American Chemical Society
2010, 132, 13168-13169.

[3] T. Hayashi, M. Kawai, N. Tokunaga, Angewandte Chemie International Edition, 2004, 43,
6125-6128.


mailto:a.ashouri@uok.ac.ir
https://pubs.acs.org/journal/jacsat
https://onlinelibrary.wiley.com/toc/15213773/current

-

1" Iranian Catalyst Conference (1CC), 1-2 September 2018, Zanjan, Iran )@-§\ @

u _-,'A_‘-.S:—I"'

CuO Encapsulated in Mesoporous Silica SBA-15 Used as Heterogeneous Catalyst
for Synthesis of Aldimines

Akram Ashouri*, Saadi Samadi and Behzad Nasiri
Laboratory of Asymmetric Synthesis, Department of Chemistry, Faculty of Science, University of Kurdistan, Sanandaj,
Iran
E-mail: a.ashouri@uok.ac.ir

Today, the importance of electron deficient imines such as sulfonyl imines is well known as a key
intermediate in various chemical reactions. The applicability as anticancer agent, anti-inflammatory
nature, antifungal and antibacterial behavior, affirm the importance of their biological rule also. The
electrophilic nature, relative stability and reactivity of these electron deficient imines give rise to
use them for preparation of various nitrogen containing compounds. So, the significance of
designing the fruitful methods for producing imines has attracted a great deal of attention in recent
years [1].

Other side, supported nanometals are one of the most important categories of heterogeneous
catalysts with broad applications in the industry. According to the literature, some materials, such as
SBA-15, MCM-41 and zeolite were applied for preparation of metal nanoparticles [2,3].

Here in, different nanomaterial such as CuO, SBA-15, and CuO-SBA-15 were synthesized in
different ways, and then in a simple, clean and efficient process, aldimines were afforded by reaction
of diverse aldehydes and sulfonamide in presence of prepared heterogeneous nanocatalysts under
reflux condition (Scheme 1). The desired products were produced in high yields. After each reaction,
the heterogeneous catalyst was separated and reused in other reaction cycles.

i O\\s/p
! — /
R + H,N— 4@7 Solvent / Reflux, 1 h, N,
Heterogeneous nanocatalyst d
R

R =F, Cl, Br, H, CH;, OCH3, NO,

=0

O=nn

Schemel. Preparation of aromatic aldimines in presence of heterogeneous nanocatalysts.

Keywords: Aromatic Aldimines, Heterogeneous nanocatalysts.
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Synthesis, Characterization and Catalytic Features and Crystal Structure of Mn(l1)

Complex With a tetradentate Salen ligand

Mohammad Hakimi®*,Behjat Tarani®
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Abstract: The Schiff bases and their complexes have played an important role in the development of
coordination chemistry biological and material science. Schiff base ligands stabilize different metal ions
to yield metal complexes with a variety of properties and applications. For instance, the chelating salen,
is known by the ability to significantly decrease the redox potentials, and the resulting complexes
constitute suitable systems to catalyse multiple redox reactions such as asymmetric epoxidation of
unfunctionalized olefins, catalase reaction [1,2], water photolysis[3],Diels-Alder cycloaddition,
enantioselective cyclopropanation of styrene and ring opening of epoxides [4-7]. In this work, we
describe the synthesis of a new mononuclear complex of manganese (Il),viz,[MnL(OAc)2].3H.0
containing the corresponding N-donor Schiff base ligand. A mononuclear Mn (I1) Complex,
[MnL(OAC)2].3H2.0 has been derived tetra dentate salen, N,N -bis(phenyl(pyridine-2-
yl)methylene)ethane-1,2-diamine (L) . The molecule was characterized by elemental analysis, FT-IR,
and single-crystal X-ray crystallography. The complex crystallized in the monoclinic space group C2/c
with unit cell dimensions a=24.4771(6) A, b=8.0621(2) A, ¢=30.5018(8) A, o = 90, p =97.437(2) .,y
=90 ,V=5968.5(3) A3, Z =8, R1 =0.0336, and wR>=0.0404. In the crystal structure of complex the Mn
(1) with four coordinated nitrogen atoms and two acetate ions has a distorted cubic geometry. Three
water molecule are also incorporated in the crystal network. Several hydrogen bonds present in the crystal
structure. Oxidation reactions carried out on styrene and revealed that the complex compound was good
and effective catalyst for styrene oxidation. Comparison between neat and complex catalyzed reactions
proves that the oxidation reactions using catalysts give higher conversions than their corresponding neat
reactions.

Keywords: Manganese (I1) Complex, Catalytic Activity, X-Ray Crystal Structure
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One-Pot and Chemoselective Synthesis of
6-Bromo-2-Oxo-2H-Chromene-4-Carboxylate Catalyzed by Nano Silica Powder

Ali Souldozi*, Maryam Kouhkan
Faculty of science, Urmia Branch, Islamic Azad University, Urmia, Iran.
*E-mail: alisouldozi@gmail.com

Coumarin derivatives are important chemicals in the perfume, cosmetic, agricultural and
pharmaceutical industries [1]. However, the conventional methods for coumarin synthesis require
drastic conditions. For example, 4-methyl-7-hydroxycoumarin has been prepared by stirring a
mixture of resorcinol and ethyl acetoacetate in concd H2SO4 for 12-24 h. The development of
alternative environmentally friendly synthetic methods of coumarins is strongly requested [2]. Here,
we report a simple and efficient synthesis of coumarins via catalytic action of nano silica powder in
the  conversion  of  dimethyl2-(5-bromo-2-hydroxyphenyl)3-(triphenylphosphoranylidene)
butanedioate to methyl 6-bromo-2-oxo-2H-chromene-4-carboxylate in solvent-free conditions at
60°C in fairly high yield (Scheme 1).

OH oe
@
(CeHs)sP = CHaCly CeHs)sPC—
6Hs)sP + MeO,CC==CCO,Me+ ooc (CeHs)sPC=—=CHCO,Me -
1 2 CO,Me
3 Br 4 Br

MeO,C
OH P(CgHs)s

COMe Nano Silica Powder CO,Me
o CeHs)3P + MeOH
H 60 °C, 30 min v (ColsP+ Me

6

Br 5 Br

Scheme 1. Synthesis of 6-bromo-2-oxo-2H-chromene-4-carboxylate

Protonation of the highly reactive 1:1 intermediates, produced in the reaction between
triphenylphosphine and dimethyl acetylenedicarboxylate, by 4-bromophenol leads to
vinyltriphenylphosphonium salt, which undergoes aromatic electrophilic substitution reaction with
conjugate base to produce dimethyl2-(5-bromo-2-hydroxyphenyl)3-(triphenylphosphoranylidene)
butanedioate. Nano Silica Powder was found to catalyze conversion of dimethyl
2-(5-bromo-2-hydroxyphenyl)-3(triphenylphosphoranylidene)butanedioate to methyl
6-bromo-2-ox02H-chromene-4-carboxylate in solvent-free conditions at 60°C in fairly high yield. In
summary, we have found that nano silica powder is able to catalyze conversion of ylide 5 to
compound 6 in solvent-free conditions.

Keywords: 4-Bromophenol; Nano silica powder; vinyltriphenylphosphonium salt
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Nano Silica Powder Catalyzed
STEREOSELECTIVE C-Vinylation of

Diphenylacetonitril
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B -Addition of nucleophiles to the vinyl group of vinilic phosphonium salt leading to the
formation of new alkylidene phosphoran has attracted much attention as a very convenient

and synthetically useful method in organic synthesis. In recent years, we have established

a convenient, one-pot method for preparation of the phosphonium salt 1 . In this article, we

report facial one-pot stereoselective synthesis of dialkyl(Z)-2[cyano(diphenyl)methyl]-2-

butenedioates in fairly high yields under thermal and microwave conditions in solvent-less

system (SCHEME 1).

(CeHs)sP +RO,CC==CCO,R+
1 2

1

2

Nano Silica Powder

R:
H H
NC
H
5

RO,C -
: 60 C, 30 min
RO,C

P(CsHs)s

10C

CH,CI @
% (CeH. 5)3P_C_CHCOZ
C02

4

Z
Z
Z

+ (CBHS)SP

CO,R 6a= Me
6b=Et

Scheme 1. Synthesis of Dialkyl(Z)-2[cyano(diphenyl)methyl]-2-butenedioate

The ylide 5 may result from initial addition of triphenylphosphine 1 to the acetylenic ester 2

and concomitant protonation of the 1:1 adduct, followed by the electrophilic attack of the
vinyltriphenylphosphonium cation to the carbanion 4 (SCHEME 1). TLC indicated
formation of ylides 5 in CH2Cl, .Nano Silica powder was found to catalyze conversion of the

stabilized phosphorus ylides 5 to dialkyl(Z)-2-[cyano(diphenyl)methyl]-2-butenedioates 6 under

thermal conditions in solvent-less system.

Keywords: diphenylacetonitrile, C-Vinylation, Dialkyl(Z)-2[cyano(diphenyl)methyl]-2-butenedioate.
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Functionalized graphene oxide anchored to Ni complex as an effective recyclable
heterogeneous catalyst for Sonogashira coupling reactions

Fatemeh Kiani, Hossein Naeimi*

Department of Organic Chemistry, Faculty of Chemistry, University of Kashan, Kashan, 87317-51167, I.R. Iran; Tel:
98-31-55912388; Fax: 983155912397
* E-mail: Naeimi@kashanu.ac.ir

The Sonogashira cross coupling reaction between alkynes and aryl halides is blooming as a general
methodology for the construction of C(sp)-C(sp?) bonds [1]. Diarylethynes are versatile compounds
in organic chemistry, and therefore, several procedure for their synthesis have been investigated [2].
Carbon-carbon triple bonds are very useful in the chemical industry such as new drugs and polymers,
because they can be simply functionalized through multiple addition reactions. In chemical science,
polyalkyne derivatives are applied to preparation carbon-rich materials, new carbon allotropes and
organic LEDs [3,4].

The Sonogashira cross coupling reaction is an applied method used to prepare diarylethynes from
readily available aryl halide derivatives and phenyl acetylene. The coupling reaction using N, N'-
Bis(2-hydroxyethyl)ethylenediamine on to core shell graphene oxide (GO@SiO2-BHED-NI) as
catalyst was studied in this research. The catalyst showed good thermal stability and recyclability in
the reaction. Moreover the catalyst is simply separated and can be reused several times without
significant loss of catalytic activity. A wide range of aryl halides was coupled successfully under
palladium and phosphine free conditions. The use of this catalyst led to the formation of substituted
aromatic alkynes in excellent yields and short reaction times.

80° C
Q Nano catalyst O =S O
NEt;, EtOH/Water R
3a-3r

R=NO,, OMe, Cl, COOMe, COMe, CN, CHO, Me X=1, Br, Cl

Scheme 1. Synthesis of diarylethynes derivatives

Keywords: Coupling reaction, Diarylethynes, Heterogonous catalyst, Nickel chloride, Graphene oxide.
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Synthesis of intermediate multi-functional imidoyl chlorides for preparation
of PCN ligands

Zahra Kalantari khoramdareh, Majid Karimi*, Naeimeh Bahri laleh, Mehdi Nekoomanesh
haghighi
Iran Polymer and Petrochemical Institute, Pazhoohesh blv. Tehran-Karaj highway, Tehran, Iran.
Email ; m.karimi@ippi.ac.ir

The reaction of amides with variety of halogenating agents such as PCls, SOCI> produces imidoyl
halides. Imidoyl halides contain active carbon - halogen bond provide appropriate situation to form
C- P bond from trivalent phosphine reagents. It is worth noting that C - P bond is used extensively
for synthesis of organophosphorous ligands with P, N and C donor groups. The nature of PCN
donor ligands plays fundamental role in determination the performance of chromium catalyst that
strongly affected in activity and selectivity of tri/tetramerization of ethylene in selective
oligomerization [1 -3]. In the present work amide is prepared by Schiff base condensation of amine
and carbonyl group. Chlorination of amide with PCls provides new imidoyl chlorides (11 and 12)
as intermediate for PCN ligands preparation. First the appropriate amide was obtained by the
reaction of aniline drive and terephthaloyl chloride in basic condition to produce N- aryl
benzenediamide. Then the imidoyl chloride synthesized by the reaction of N- aryl benzenediamide
and PCls. The procedure for synthesis of 11 and 12 are shown in Scheme 1.

R (@] Et;N
cl Dry CH,Cl,
NH, + cl
Inert gase
R (0] Reflux over night
3:R=Me
1:R =Me 4:R=ipr
2: R=iPr
PCl;
Dry Toluene
r.t
R Cl R
X
N N
X
R Cl R
I1; R=Me
12 ; R=ipr

Scheme 1; Synthetic route for preparation of imidoyl chloride 11 and 12.
Keywords; amid group, Imidoyl chlorides.
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Design of new multidendate PCN ligands to improve Philips catalyst system in

selective oligomerization of ethylene
Zahra Kalantari khoramdareh, Majid Karimi*, Naeimeh Bahri laleh, Mehdi Nekoomanesh
haghighi
Iran Polymer and Petrochemical Institute, Pazhoohesh blv. Tehran-Karaj highway, Tehran, Iran.
Email ; m.karimi@ippi.ac.ir

To the development of systems for selective tri/tetramerization of ethylene to 1- hexene and 1-
octene in ethylene oligomerization, various changes on Philips catalyst systems as pioneer
industrial method have been done by design of organophophorous systems. Different type of
multidentate ligands with N, P, C and S donors are capable to stabilize chromium cycle in catalyst
process [1]. The ability of 1- phosphanyl methanimine type ligand in improving selectivity and
activity of catalyst for prodution high yield of 1- hexene and 1- octene have been investigated and
get considerable attention by researcher [2-3]. In this work PCN ligands are designed by
nucleophilic substitution of trivalent phosphorous in trimethylsilylphosphines with chloride in
electrophilic iminium carbon bond (-CI-C=N-) to form desire C-P bond. Different aliphatic and
aromatic phosphines were selected to investigate the electronic and steric effect of phosphine
functional groups on catalyst behavior. The appropriate trimethylsilyl phosphines are synthesized
with deals of phosphines with trimethylsilyl chloride in the present of alkaline metals.
Subsequently the reaction of imidoyl chloride with trimethylsilyl phosphine gives L1 and L2.
General synthetic route for preparation of trimethylsilylphosphines and ligands L1 and L1 are
shown in Scheme 1.

iPr iPr |
Li .
P—Cl  + MeSiCl —» P—Si—
Dry THF
iPr iPr
1
Ph
s Ph
-but lith
Me,SiCl n-but lithium \ |
PH Dry THf /P—Sl—

R Cl

R R BN P R'

Q N \N )
+ lor2 » ™
\ Chlorobenezene N\ N
R R
R
/P\ R' R
R'

Cl

I1; R=Me, I2; R = ipr

L1;R'=ipr, L2 ; R'=ph
Scheme 1; Synthetic procedure for preparation of L1 and L2 as PCN ligands for ethylene oligomerization.

Keywords; selective tri/tetramerization, PCN ligands, multidendate
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Selective photocatalytic oxidation of alcohols to aldehydes and ketones by
nitromethane on titanium dioxide under light irradiation

Azam Rahimi Niaraki', Foad Kazemi®*
Department of Chemistry, Institute for Advanced Studies in Basic Sciences (IASBS), Zanjan, Iran
2Department of Chemistry, Institute for Advanced Studies in Basic Sciences (IASBS), Zanjan, Iran
*E-mail: kazemi_f@iasbs.ac.ir

The oxidation of alcohols to aldehydes and ketones is one of the most important transformations in
organic chemistry both in laboratory and industrial scale, because the corresponding carbonyl
compounds are valuable compounds such as pharmaceuticals, agricultural chemicals and fine
chemicals[1-2]. Photocatalytic reactions using semiconductor nanomaterials have attracted much
attention. One of the most promising semiconductors for photocatalytic applications is titanium
dioxide. The reasons for its widespread are due to its low price, chemical and thermal stability, large
commercially availability [3].

In this study, for the first time, nitroalkanes, especially nitromethane, have been used as an electron
acceptor for the oxidation of alcohols in the presence of TiO> photocatalyst. The reactions showed
excellent selectivity for production of aldehydes. In the case of the use of larger nitroalkanes, the
imine product, which is the result of the reaction of aldehyde with aliphatic amine, is also produced
and TiO2 showed high reusability in this reaction.

CH,NO,

CH,NH,

CH,OH

Scheme 1. photocatalytic oxidation of benzyl alcohol on TiO2 in the presence of nitromethane under light irradiation

Keywords: TiO,, nitromethane, Photooxidation
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An efficient synthesis of diarylmethylamine by copper catalyst

Akram Ashouri®*, Saadi Samadi? Behzad Nasiri®
a8 aboratory of Asymmetric Synthesis, Department of Chemistry, Faculty of Science, University of Kurdistan, Sanandaj,
Iran
E-mail: a.ashouri@uok.ac.ir

Amines are important building blocks of pharmaceutical and agrochemical compounds which are
also used as ligand and base in organic reactions [1].This type of structure is of interest for preparing
natural product, bioorganic and drugs that can mention as cetirizine (antihistaminic) to treat allergic,
sertraline and tianeptine (anti-depression), letrozole (treat cancer) and many other medications [2,3].
Arylation of activated aldimines is a superior route for the synthesis of a-arylmethylamines. Due to
the application of these compounds, the use of various transition metal catalysts, substrates and aryl
donor groups have been developed to improve the catalytic activity, scope of substrates and other
variables. However some of these methods were used toxic and expensive reagents [4].

Herein we have designed an arylation reaction on imines to synthesis of aryl amines. A wide range
of aryl amines were afforded by addition of aryl boronic acid to different aldimines in presence of
non-expensive copper metal and phosphine ligands. The desired products were produced in good
yield and were characterized by IR, *HNMR and *CNMR.

@—\\ 9 HO, reflux/ dioxane / N, X o
6 HO catalyst (10 mol%) / phosphine ligand HN-8
Scheme 1. Copper catalyzed arylation of activated aldimines.

Keywords: Arylation reaction, Copper catalyzed, Aldimine.
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Electrochemical Oxidation of Benzylic C-H Bonds
Leila Behrouzi, Babak Kaboudin*& Mohammad Mahdi Najafpour*
Department of Chemistry, institute for advanced studies in basic science, Iran

*E-mail: Kaboudin@iasbs.ac.ir, mmnajafpour@iasbs.ac.ir

Various catalytic procedures based on transition metals have been developed for the oxidation of
organic compounds. Especially, new methods and strategies for the direct functionalization of C—
H bonds are of current interest in retrosynthetic analysis, affecting the synthesis of natural
products, medicines, and materials [1]. In the past decades, the most reported methods for the
activation of C-H bonds used highly toxic or expensive catalysts (such as ruthenium, iridium, iron)
[2]. Herein, we report an electrochemical method that can emerge as a useful tool for C-H oxidation
using. We used different metal and carbon-based electrodes and the optimal conditions contain
solvent, electrolyte and potential. The best reaction was performed in the presence of two nickel-
based electrodes and 95% of ketone was formed. The developed method is simple, inexpensive,
accessible and reusable.

\ m
3/1/7\:7'-

Y e T e '
jE’i!‘V 157:07'(}’ IES 193 mm | | IMIRAS TESCAN
SEM MAG: 10.0 kx Det: InBeam SE 5 pm
View field: 20.6 ym  Date{midly): 11/10/16 RMRC

Scheme 1. Oxidation benzylic C-H bond
Keywords: Electrochemistry, nickel electrode, C-H bond oxidation
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An Abinitio Study on the structure, Energetics and Spectra of
Phthalimido-Prolineamide as Chiral Catalyst for Aldol Reactions

Manijeh Tozihi*
Department of Chemistry, University of Zanjan, Zanjan, Iran
*E-mail: tozihi@znu.ac.ir

Phthalimido-prolinamide (PP) was prepared from N-Boc-proline and N-aminophthalimide. It was
developed for organocatalytic enantioselective direct aldol reactions of various aldehydes with
ketones [1]. The use of 5mol% of water accelerated the reaction and the a-hydroxy carbonyl
product could be attained in high yields and high stereoselectivities. In this work, the structure,
energetics and infra-red (IR) spectrum of PP were studied by ab initio electronic structure methods,
namely, Mgller—Plesset second-order perturbation theory (MP2) correlated consistent, aug-cc-pvDZ
basis functions. Figure 1 and 2 represent the optimized structure and IR spectrum of the catalyst,
respectivally. The longest peak in figure 2 refers to asymmetric stretch of the two carbony groups in
the phthalimide part of the molecule. The active sites of molecule can be defined by analyzing the
partial atomic charges. The mulliken charge of the oxygen in carbonyl group of proline component
have been estimated -0.967 which is the highest negative value and the maximum posetive value
refers to C atom in that carbonyl group. Molecules such as PP has several sites to accept proton.
Proton transfer to these sites can lead to the production of stable protonated ions which may
accelerate the reaction. In cases where there are more than one protonated ion, the concept of topical
proton affinity (PA) arises. Topical PA as the negative of the enthalpy change of the proton transfer
reaction were calculated at the DFT (B3LYP) level of theory with 6-311++G(g,p) basis set because of
the extremely time consuming method of MP2 in this case. Gas phase basicity (GB) as the negative of
the Gibbs free energy change of the proton transfer reaction is defined at the same level of theory. All
of the computations were performed with Gaussian 09 package. The ionization energy and electron
affinity can refer to vertical and adiabatic quantities. Vertical ionization energy (VIE) and vertical
electron affinity (VEA) are calculated as electronic energy difference between the ground state of the
neutral molecule and its cation and anion at the equilibrium geometry of neutral molecule,
respectably. Adiabatic ionization energy (AIE) and adiabatic electron affinity (AEA) are defined as
the energy difference between neutral molecules and referred ions in their relaxed geometry [2].
These values were estimated at the B3LYP/6-311++G(d,p) level of theory. The information of the
amount of mentioned properties can be helpful in finding of the role of catalyst in mechanism of the

reactions.
IR Spectrum

==

‘2
e
&

(u nss . 01) 0

=

{ | {“. ~ LJL-““‘LM

, . 1 N Co
‘_‘ P - 2000 (m') %0 AL
Figure 1. optimized structure of Figure 2. IR spectrum of phthalimido-prolinamide
phthalimido-prolinamide at MP2/aug-cc-pvDZ at MP2/aug-cc-pvDZ level of theory
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Synthesis of Amines by Nucleophilic 1<2-Addition of Organo
Boron Reagents to the C-N Double Bond of Aldimines

Akram Ashouri*, Saadi Samadi and Hossein Zamani
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Iran
E-mail: a.ashouri@uok.ac.ir

Chiral amines are essential precursor to preparation of pharmaceuticals and natural products. Hence,
the methods for synthesis of these compounds have been considerable interest. Among methods for
the synthesis of amines, the catalytic addition of dialkalzinc reactants on the imines and catalytic
ethylation of imines by using different catalysts has been reported. Wei-Ming Huang and Biing-Jiun
Uang used amino alcohol as ligands for the addition of dialkylzinc to imines[1]. Methylation of
imines reported by Tamioka and colleagues using dimethylzinc reagent in the presence of
amidophosphin-copper catalysts [2]. Hayashi and co-workers reported the first example of
methylation of imines by using trimethylboroxine in the presence of rhodium catalyst[3].

In this project, we tried to prepare methyl amines by addition of methylboronic acid to aromatic
aldimines in the presence of phosphine ligands and various copper salts (Scheme 1). The desired
products were produced in good yield and were characterized by IR, *H NMR and **C NMR.

N Ts HN Ts
| Cu salt / Ligand *
H Base Me
+ MeB(OH); ——— »
X Solvent X
Reflux / N,

Scheme 1. Methylation of aldimine derivatives by using methyl boronic acid in presence of
copper catalysts.

Keywords: Copper catalyst, Methylation reaction, Methyl boronic acid.
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Mn (salen) complexs on graphene oxide as highly efficient Catalyst for
Epoxidation of Styrene

Ali Zarnegaryan'*, Soghra Hosseinimotlagh?,
!Department of Chemistry, University of yasouj, yasouj, Iran
*E-mail: zarnegaryana @ yu.ac.ir

Graphene oxide and its derivative have attracted extensive interests in many fields, including
catalytic chemistry, organic synthesis, and electrochemistry, recently. Transition metal complexes are
one of the most useful and powerful catalysts for industrial processes. However, the practical
applications of homogeneous metal complexes are hampered by their high costs with problems of
separating from the reaction mixtures. Therefore, designing heterogenized metal complex catalysts is
of great interest for economic and environmental reasons in recent years [1-5]. Catalytic epoxidation
[6] of styrene is an important practical reaction for producing styrene oxide which is an important
industrial organic intermediate and is used in the synthesis of fine chemicals and pharmaceuticals
[7].A Mn (salen) complex has been homogeneously immobilized on a modified graphene oxide
(GrO) support via covalent bonding. The loading of Mn (salen) complex on GrO nanosheets was
monitored by FTIR, TG-DTA, and elemental analyses. The catalytic properties of Mn (salen) -
Graphene oxide compound in the oxidation of styrene with H20 as oxidant were investigated and
compared with the properties of their homogeneous analogues. It was found that both heterogeneous
Mn (salen) catalysts were more active than their homogeneous analogues and that the product
selectivity varied in cases of different oxidants. The supported Mn (salen) complex showed high yield
of styrene oxide (86.0%) and good recoverability when using air as oxidant.

/
(0]
Mn(salen)@GO 67
—_— >
H,0,, CH,CN,RT

Scheme 1. Epoxidation of Styrene

Keywords: graphene oxide, heterogeneous catalyst, epoxidation
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Modeling of Selective Catalytic Reduction of NO with NH3 Process using
Cu/ZSM-5 Nanocatalyst

Parvaneh Nakhostin Panahi*, Manijeh Tozihi,
Department of Chemistry, University of Zanjan, Zanjan, Iran
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Nitrogen oxides have been reported as one of the most serious pollutants. Selective catalytic
reduction (SCR) of NOx by NHjs is an effective technology for reducing nitrogen oxide emissions.
Despite the wide use of NOx reduction by SCR process, many aspects concerning the reaction
mechanism are still not well understood [1]. The objective of our current research is to develop a
reaction kinetic model of the proposed mechanism for the SCR of NO by NHz over Cu/ZSM-5
nanocatalyst. The Cu/ZSM-5 nanocatalyst prepared via impregnation method then catalytic tests
were carried out in a fixed bed reactor at different temperatures of 100 to 400°C.
An objective of the modelling was to estimate the kinetic parameters based on the experimental
results. For parameter fitting purposes the Arrhenius equation was reformulated as:
—E; 1 1

7 G~ )l €Y)
The model of the reactor was adopted from a heterogeneous model in which the reaction was assumed

to occur in the solid catalytic bed. In this model, the space time of the feed (W/Freed) is considered as
independent variable and the weight fractions (w;) of chemical species is considered as dependent

k; = A; exp[

@i _yn =
ones [2].- I, 21=1 Y [ 1,2,-...,number of C(-)mp-onents (2)-
All reactions are assumed elementary and depending on each reaction it would be first, second or
third order. rj= ki[[%20; j= 1.2,..,number of reactions 3)

where k; is the kinetic parameter of jth reaction. The method for estimation of the kinetic parameters
was consisted of solving mass conservation equations for each component. By means of equation (2),
the mass gradient relations can be written for each component. The differential equations
corresponding to the mass conservation equation of each chemical species were solved and the
kinetic parameters were estimated using hybrid genetic algorithm. The objective function which was
used to minimize the deviation between experimental and calculated weight fractions of chemical

species is according to the equation (4) OF = ?le?zl(wi,j - wi,j(calc.))z (4)
Figure 1 represent the products distribution versus space time of reactor at reaction temperature
300°C. In this Figure, the experimental and calculated values were shown by points and lines

respectively. As observed in the Figure, the results indicates a good agreement between experimental
and calculated data obtained from kinetic model.

|
Figure 1- Weight fractions of main components versus space time of reactions for T=300 °C
Keywords: NO reduction, Cu/ZSM-5, Kinetic Modeling.
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Kinetic Study of the 3-hydroxytyraminium in the Presence
N-hydroxy-phenylacetamide as catalyst

Seyed Mohammad Shoaei*, Samin Barat Abtahi
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Abstract

We study the electrocatalytic oxidation of 3-hydroxytyraminium using N-hydroxy-phenylacetamide
as catalyst with cyclic voltammetry, chronoamperometry, and differential pulse voltammetry (DPV).
First, the electrochemical behavior of the modified electrode was investigated in buffer solution.
Then the diffusion coefficient, electrocatalytic rate constant, and electron - transfer coefficient for
3-hydroxytyraminium oxidation were determined using electrochemical approaches. This method
was also used for the determination of 3-hydroxytyraminium in a pharmaceutical preparation using
the standard addition method. The homogeneous rate constants (Kons) were estimated by comparing
the experimental cyclic voltammograms with the digitally simulated voltammograms based on EC
mechanism.

Keywords: : Electrocatalys; Oxidation; 3-hydroxytyraminium; N-hydroxy-phenylacetamide.
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Cu'' immobilized on aminated FesO4@ cellulose nanofibers (FesO4@ cellulose nanofibers -
NH2-Cu'" NPs): a novel, bio-based and magnetic nanocatalyst for the synthesis of
benzimidazole derivatives
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From the point of view of green chemistry magnetically recoverable catalysts have appeared as a
powerful and persuasive option, due to their ability like excellent catalytic performance and easy
separation and recovery from the reaction mixture [1]. Aggregation/ oxidation of metal particles and
reduction in catalytic activity which are kinetic problems often caused by highly active surface atoms
can be solved by a well-chosen stabilizer [2]. Such a stabilizer is able to control the size of particles,
improve the chemical stability, shape the magnetic features of the hybrid materials, avoid the
agglomeration and also obtain the catalyst aim. cellulose nanofibers (CNFs) is of excellent interest
due to properties such as nontoxicity, earth abundance, biodegradability, broad chemical-modifying
capacity and fine chemical stability [3].

Synthesis privileged of benzimidazoles through an economical and environmentally friendly method
is always desirable because benzimidazoles and its derivatives have received extensive attention in
medicinal chemistry and show a wide spectrum of pharmacological activities [4].

In this study we report the synthesis of a novel heterogeneous Cu nano-particles bio-supported based
magnetic nanomaterials catalyst (FesO4s@ CNPs- NH2-Cu'' NPs) and its identification by various
techniques like FTIR, TGA, SEM, TEM, EDX, ICP-AES and VSM.

The applicability of the constructed heterogeneous nanocatalyst was explored in the synthesis of
benzimidazoles through the cyclization reaction of 2-amino anilines with benzaldehyde derivatives
using Oz as an oxidant in ethanol as a green solvent at 70 °C. The catalyst could be easily separated by
an external magnet and reused for at least five times without any appreciable loss of its catalytic
reactivity

Fe30,@NFC-NH,-Cu'"

NH, EtOH, 70 °C, O, H
@ 0o g @E )A
NH, N

Ar)\H

Scheme 1. Synthesis of benzimidazoles catalyzed by Fe304CNPs- NH,-Cu' NPs

Keywords: benzoimidazoles, cellulose nanofibers, Fes04@ CNPs- NH,-Cu'' NPs
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Epoxidation reaction catalyzed heterogeneously by Mn complex -
polyoxometalate compound
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Organoimido substituted POMs as valuable building blocks can construct novel nanostructured
organic—inorganic hybrid molecular materials in well-developed common organic synthesis methods,
such as Pd-catalyzed carbon—carbon coupling, esterification and epoxidation. Nowadays, inorganic—
organic hybrid materials based on polyoxometalates (POMs) are extensively attracted because of
theirpotential applications in catalysis, gas storage, magnetism, photochemistry and electrochemistry
[1-5]. Their features of an oxygen-rich surface, high charge density and controllable size mean POMs
are becoming popular inorganic building blocks. A hybrid complex based on covalent interaction
between of 1, 2-bis (p-aminophenylthio) ethane (BAPTE), and a Lindgvist type polyoxometalate,
MosO19 2, was prepared. This new hybrid catalyst, Mn (I11) complex -POM, was characterized by H
NMR, FT- IR, and UV-Vis spectroscopic methods and cyclic voltammetry. The catalytic activity of
Mn(I1) complex -POM hybrid material was investigated for epoxidation reaction were produced in
good to excellent yield. The reusability of this catalyst was also investigated.

o}
Hybrid Catalyst
NalO,, CH,CN/,H,0,RT

Scheme 1. Epoxidation of olfins

Keywords: organic—inorganic hybrid, epoxidation, polyoxometalates
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Synthesis and Characterization of Organic—Inorganic Modified Silica Hollow
Nanoparticles for the Oxidation of Alcohols to Aldehydes and Ketones

Somayeh Ghorbani*" and Ebrahim Soleimani*
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We demonstrate the preparation and characterization of novel organic—inorganic hybrid palladium
nanocatalyst fabricated via the covalent grafting of Pyr-ligand on chlorfunctionalized silica-hollow
nanoparticles, followed by its metallation with palladium acetate for the selective oxidation of
primary and secondary benzylic and aliphatic alcohols to give the corresponding carbonyl products in
good yields. The reactions were carried out in ethanol in the presence of hydrogen peroxide as an
oxidant at 50°C.

Hollow nanoparticles can be synthesized with various materials such as organic polymer, silicates,
carbon, titania, and phosphates [1]. In this work, we report on the synthesis of SiO2 hollow spheres
using carbon nanospheres as templates. Acting as seeds, carbon nanospheres were then wrapped with
a silica shell by the modified Stober method [2]. After calcination at 600 ‘C, uniform spheres with a
thin shell of silica and hollow interior structures were synthesized. The synthesized substrates are in a
spherical morphology and uniform size distribution. The nanostructure and properties of nanocatalyst
were studied by TEM, SEM, XRD, TGA, and FT-IR characterizations.

OH h@SiO,-CPTES-Ligand-Pd O

R Ry H,0,, EtOH, 50 °C R R

R4, R, = Aryl, Alkyl, H
Scheme. 1 Oxidation of alcohols by using H2O; in the presence of ethanol at 50°C.

Keywords: Modified Silica Hollow Nanoparticles, Palladium Nanocatalyst, Oxidation.
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Kinetic Study of the Catechols in the Presence of diethyl phosphite using
N-hydroxyphthalimide as catalyst
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Abstract

The electrocatalytic oxidation of catechols in the presence of diethyl phosphite was performed using
N-hydroxyphthalimide as catalysts. Initially, the oxidation- reduction of n-hydroxyphthalimide was
investigated and the voltammetric results confirmed the production of relatively stable radical under
electrochemical oxidation. Thereafter, the reactivity and electrocatalytic performances of generated
radicals were investigated toward the various Catechols derivatives at different pH values. Based on
these results the best electrocatalytic activity was observed at acetate buffer. The mechanism of
electrochemical oxidation of catechols using N-hydroxyphthalimide as catalysts have been studied in
the presence of diethyl phosphite as a nucleophile in aqueous solution. Voltammetric studies indicate
that the quinones derived from catechols, and its derivatives, participate in michael addition reaction
with diethyl phosphite. The reaction mechanism consists of electron transfer followed by a chemical
reaction which is named as an EC mechanism. The homogeneous rate constants (Kobs) were estimated
by comparing the experimental cyclic voltammograms with the digitally simulated voltammograms
based on ec mechanism. Also the effects of nucleophile concentration and substituted group of
catechols on voltammetric behavior and the rate constants of chemical reactions were examined.The
abstract should be typewritten for A4 format paper, maximum one page for all contributions.
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Halloysite Nanoclay containing lonic-liquid and Cuprous Sulfite: Efficient
Catalyst for Click Reaction

Fatemeh Ghoreyshi Kahangi 1*, Samahe Sadjadi 2, Majid, M. Heravi *, Masoumeh Malmir 3
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A novel heterogeneous catalyst, Hal-IMI-SO3Cu, was designed and synthesized based on
functionalization of Halloysite nanotubes with ionic liquid. It was prepared and fully characterized by
applying TEM, BET, SEM/EDS, ICP-AES, XRD, TGA, and FTIR spectroscopy. Hal-IMI-SO3Cu
exhibited excellent catalytic activity for Click reaction under mild and eco-friendly condition. The
comparison of the catalytic activities the catalyst without sulfur(Hal-IMI-Cu), the catalyst without
IL(Hal-SO3HCu), the catalyst in which —SH was not oxidized to —SOzH(Hal-IMI-SCu) , the catalyst
without copper(Hal-IMI-SOsH), with that of the catalyst confirmed that copper played the dominant
role in the catalysis. Moreover, the contribution of sulfur species and IL, to the catalysis was
confirmed. It was also proved that the presence of —SOsH was more favorable than —SH. Notably, the
catalyst could be recovered and reused for ten reaction runs with slight loss of the catalytic activity
and copper leaching.
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Scheme 1.structure of catalyst

Keywords: Halloysite; lonic liquid; Click reaction; Heterogeneous catalyst; Cul.
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Green bio-based synthesis of starch-halloysite hybrid: An efficient heterogeneous
catalyst for C—C coupling reactions

Fatemeh Ghoreyshi Kahangi 1", Samahe Sadjadi 2, Majid, M. Heravi 3, Masoumeh Malmir 3
! Department of chemistry, University Campus 2, University of Gilan, Rasht, Iran
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Using halloysite nanoclay (Hal) as support and its multi-functionalization, Pd@Hal-SA, containing
amine-functionalized starch with Cl-halloysite nanoclay, followed by coordination of Pd (I) acetate
Pd@Hal-SA. The catalyst was characterized by using SEM/EDS, FTIR, XRD, BET, ICP-AES, TGA
and DTGA. It was used as a novel heterogeneous catalyst for coupling reactions under mild reaction
condition. The comparison of the catalytic activity of Pd-Hal(the catalyst without SA), Pd-SA (the
catalyst without Hal)and Pd@Hal-SA confirmed the superior performance of the latter, indicating the
contribution of two components, SA and Hal to the catalysis. Moreover, the catalytic activity of
Pd@Hal-SA was higher than that of Pd@Hal+SA, implying that the use of hybrid system was more
efficient that use of individual components in a separated form, due to the synergism between SA and
Hal.

The catalyst could be successfully recycled for several consecutive reaction times with slight loss of
the catalytic activity.

Keywords: Halloysite nanoclay; Starch; Pd nanoparticles; Heterogeneous catalyst.
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Supported liquid metals: high-technology catalysts in chemical synthesis

Davood Abdolahnezhadian?, Mahshid Maleki !, Maryam Bakhshalipour?!, Hamideh

Aghahosseini!,Seyed Jamal Tabatabaei Rezaei'”, Ali Ramazanit

!Department of Chemistry, University of Zanjan, Zanjan, Iran
*E-mail: sjt.rezaei@znu.ac.ir

The development of high-technology catalysts which combine selectivity, productivity,
robustness and ease of processing at the highest possible level is the ultimate goal in the catalytic
chemistry. One such system involves supported liquid metal catalysts which benefits from the
simultaneous metallic and liquid natures of the liquid metals[1,2]. Unlike traditional
heterogeneous catalysts, the catalytic process of the highly dynamic supported liquid metal
catalysts does not proceed at the surface of the metal nanoparticles, but presumably at
homogeneously distributed metal atoms at the surface of a liquid metallic phase. Indeed,
supporting a dissolved catalytic active metal in a metallic solution merges some features of
heterogeneous catalysis, particularly, easy product separation, with features of homogeneous
catalysis, particularly, electronic—steric control, because of the formation of isolated metal sites
in a certain metal matrix, which in turn presents different electronic features caused by the inter
metallic interactions[3]. The existence of a liquid metal catalytically active phase in a catalyst
seems to offer a number of very important features[4]: (a) A higher activity/selectivity because
of the special nature of the atomically isolated active sites created in a liquid metal environment;
(b) Resistance to active metal agglomeration; (c) Self-healing properties and insensitivity to
coking because of the high dynamics of the liquid interface. In fact, by dissolving the active
metal in a liquid metallic environment, uniform catalytic sites can be created that provide
electronic and steric properties different from those of the supported solid metal nanoparticles.
Here we review some supported liquid metal catalysts as the high-technology catalysts for some
of the -catalytic important reactions such as formic acid dehydrogenation[5], alkane
dehydrogenation[4], methane conversion to hydrogen and separable carbon[6] and so on. Also
we survey the processing technologies for the preparation of our investigated supported liquid
metal catalysts. We believe that this opens a wide field of new catalytic materials, which could
provide a highly interesting research field for theoretical, fundamental and applied studies.

Keywords: Liquid metals, High-technology catalysts, Chemical synthesis, Metallic and liquid
natures
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APTPOSS and Cyclodextrin Nanosponge Hybrid as an Efficient Pd-immobilized
Nanomagnetic Catalyst for Ligand and Copper Free C-C Coupling Reactions
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To promote our previously reported effort on developing new heterogeneous Pd immobilized catalyst
using cyclodextrin nanonosponge (CDNS) [1], a hybrid of octakis [3-(3-aminopropyltriethoxysilane)
propyl]octasilsesquioxane (APTPOSS) and CDNS was used as a support to embed Fe3O4/Pd
nanoparticles. The obtained catalyst, Fe304/Pd@CDNS-APTPOSS could promote ligand and copper
free Sonogashira and Heck coupling reactions and different characteristic methods, including FTIR,
TGA, XRD, SEM/EDS, TEM, ICP/AES and BET were applied to characterize the obtained catalyst.
Although APTPOSS potential for catalytic activity has been proved [2,3], the catalytic activity of
Pd@CDNS-APTPOSS was superior compared to that of PdA@APTPOSS and Pd@CDNS, indicating
the synergism between CDNS and APTPOSS and the catalyst was recyclable with slight Pd leaching
and loss of the catalytic activity after several reaction runs.

Keywords: APTPOSS 1, Cyclodextrin Nanosponges 2, Pd Nanoparticles 3, C-C Coupling Reactions 4.
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Magnetic nobel metal-based nanocatalysts in reduction of the priority
pollutant 4-nitrophenol
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The nanocatalyst technology in organic synthesis has become a subject of intense investigation. In
particular, magnetic nanoparticles (MNPs) as non-toxic, readily accessible, and retrievable
nanoparticles offer many advantages in clean and sustainable chemistry. The use of MNPs as
catalysts in chemical synthesis has been extensively studied in recent years. The recovery of
expensive catalysts after their use is one of their most noticeable features in the sustainable process
development. Additionally, the activity and selectivity of magnetic nanocatalysts can be
manipulated by their surface modification[1] .

Noble metal nanoparticles have attracted considerable attention because of their distinctive
physicochemical properties and their potential applications as a new class of efficient catalysts [2].
4-Nitrophenol (4-NP) as an important industrial crude material has been extensively used in
industrial processes such as those concerned with wood protection, explosives, herbicides, dyes,
etc [1-3]. This compound is one of the most common waste pollutants because of its high solubility
and stability in water. The reduction of 4-NP has become an important topic in recent years because
the product, 4-aminophenol (4-AP) is an extremely useful intermediate for the preparation of
analgesic and antipyretic drugs including acetaminophen and paracetamol. Various methods
including chemical oxidation, biodegradation, photocatalytic degradation and solvent extraction
have been employed to remove 4-NP from wastewater. Among these approaches, catalytic
reduction is useful due to its being of cost, green and economically efficient[Y] .

To effective conversion of the 4-NP, many nanosized metal catalysts such as Au, Ag, Ru, Ir and
Pd have been investigated, and represented superior catalytic activity and stability .

Since the excessive cost and scarcity of nobel metals are big obstacles for their industrial
applications , therefore, the utilization efficiency and recovery yield of Pt nanocatalysts are very
important challenges in the design of nobel metal-based catalysts .

Here we review some magnetic nobel metal-based nanocatalysts as the recoverable and reusable
nanocatalysts for the highly efficient reduction of 4-NP Also we survey some of effective factors
such as temperature, catalysts amounts reducing agents and pH on the reaction times and yields in
our investigated magnetic nobel metal-based nanocatalysts[4].

Keywords: “Magnetic nanoparticles”, “nobel metal-based catalysts”, “4-nitrophenol”, “catalytic reduction”
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Microwave assisted the synthesis of benzo[a]pyrano-[2,3-c]phenazine derivatives
catalyzed by Multisulfonate hyperbranched polyglycerol functionalized
graphene oxide as a novel and reusable catalyst
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In recent years, designs of multi-component reactions (MCRs) because of their advantages in
comparison with multi-step reactions according to environmental and economic considerations have
received significant attention for the synthesis of biologically interesting compounds [1]. Also,
microwave -assisted organic synthesis applied as an eco-friendly and powerful synthetic approach to
accelerate organic reactions. Recently, carbon based nanostructures such as graphene oxide have used
as substrate for polymer matrices [2]. Hyperbranched polyglycerols belong to a group of
macromolecules have attracted considerable attention over the past few years due to their unique
molecular structure and properties [3]. A class of hyperbranched polymers are the aliphatic polyether
polyols named polyglycerol with tree-like structure that have wide range of new properties, and thus
a greater area of applications [4]. Phenazines are nitrogen-containing heterocycles that exist in natural
and synthetic products .They are structural components of diverse kinds of bacteria species. They
have been demonstrated various pharmaceutical activities. Moreover, chromenes as an important
class of compounds have been showed remarkable effects as pharmaceuticals such as antifungal and
antimicrobial activities. Although molecules with phenazines and chromenes moieties have attracted
a lot of attention in drug discovery but functionalized benzo[a]pyrano[2,3-c]phenazine derivatives
have seldom been described. Herein, we would like to report the synthesis of multisulfonate
hyperbranched polyglycerol modified graphene oxide (GO-HPG-SOsH) as highly efficient and
reusable catalysts for the preparation of benzo[a]pyrano[2,3-C]phenazine derivatives via a four-
component reaction of 2-hydroxynaphthalene-1,4- dione, o-phenylenediamine, aldehydes, and
malononitrile under Microwave irradiation.

o ) GO-HPG-SO;H

H o +
<CEN EtOH / MW
C=N

Scheme 1. Synthesis of benzo[a]pyrano[2,3-c]phenazine derivatives

Keywords: Microwave, Graphene oxide, Hyperbranched polyglycerol, Sulfonate, Catalyst, Benzo[a]pyrano[2,3-
c]phenazine.
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Kinetic Study of the Catechols in the Presence of diethyl phosphite using N-
hydroxyphthalimide as catalyst

Seyyede Bahare Taghaddosi Mahjobi !, Seyed Mohammad Shoaei'*, Mahdi Rahnema?
Department Of Chehmistry, Zanjan Branch, Islamic Azad University, Zanjan , Iran
Department of Microbiology, Zanjan Branch, Islamic Azad University, Zanjan, Iran
*E-mail: s_mohammadshoaei@yahoo.com

Abstract

The electrocatalytic oxidation of catechols in the presence of diethyl phosphite was performed using
N-hydroxyphthalimide as catalysts. Initially, the oxidation- reduction of n-hydroxyphthalimide was
investigated and the voltammetric results confirmed the production of relatively stable radical under
electrochemical oxidation. Thereafter, the reactivity and electrocatalytic performances of generated
radicals were investigated toward the various Catechols derivatives at different pH values. Based on
these results the best electrocatalytic activity was observed at acetate buffer. The mechanism of
electrochemical oxidation of catechols using N-hydroxyphthalimide as catalysts have been studied
in the presence of diethyl phosphite as a nucleophile in aqueous solution. Voltammetric studies
indicate that the quinones derived from catechols, and its derivatives, participate in michael addition
reaction with diethyl phosphite. The reaction mechanism consists of electron transfer followed by a
chemical reaction which is named as an EC mechanism. The homogeneous rate constants (Kons) Were
estimated by comparing the experimental cyclic voltammograms with the digitally simulated
voltammograms based on ec mechanism. Also the effects of nucleophile concentration and
substituted group of catechols on voltammetric behavior and the rate constants of chemical reactions
were examined.The abstract should be typewritten for A4 format paper, maximum one page for all
contributions.
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synthesis of xanthene derivatives under ultrasonic conditions
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Nanomaterials and Nanotechnologies attract tremendous attention in recent researches.
Nanomaterials in the size range of 3-50 nm have received increased attention in the last few decades
because they exhibit physical properties that are intermediate to those of individual molecules and
bulk materials [1].

Cobalt (11, 111) oxide (C0304) is a technologically important material with applications in lithium-ion
batteries, heterogeneous catalysts, gas sensing, ceramic pigments, and electrochemical devices. This
transition metal oxide, when falling in the nanosized regime, is expected to lead to even more
attractive applications in the conjunction of their traditional area and nanotechnology [2]. The present
investigation reports, the synthesis and characterization of cobalt (I, 111) oxide (Coz04) nanoparticles
using co-precipitation and using as catalyst for synthesis of xanthenes.

Xanthene is pharmacologically important oxygen-containing as heterocyclic moiety exhibiting an
array of potent biological activities like antibacterial, antiviral, anti-inflammatory, antitumor,
antioxidant, anti-plasmodial etc. Also this review gives the method for the construction of xanthenes
by cobalt oxide nanoparticle as catalyst [3]. Many of the reported methods involve the use of various
harsh catalysts/reagents that are not environmentally benign, produce a large amount of waste and
need longer reaction times. Among various chemical methods for preparing cobalt oxide
nanoparticles, in this research the co-precipitation method is used to the process simplicity.

In this research, the synthesis of cobalt oxide nanoparticles was investigated and used as a
heterogeneous catalyst, also as an efficient in the synthesis of xanthene derivatives as developing new
eco-friendly, efficient and economical valuable method.

CO304 NPs

3a-q

Scheme 1. Synthesis of xanthene derivatives by using cobalt oxide nanoparticles

Keywords: Nanomaterials, Cobalt oxide, Xanthene.
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One-Pot and Chemoselective Synthesis of
Alkyl 3-Oxo0-3H-Benzo[f]Chromene-1-Carboxylates Derivatives Catalyzed by
Nano Silica Powder

Ali Souldozi*, Maryam Kouhkan
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*E-mail: alisouldozi@gmail.com

Chromene skeleton compounds occupy an important place in therealm of natural and synthetic
organic chemistry. They are used as anticoagulants, additives in food and cosmetics, and in the
preparation of insecticides, optical brighteners, and dispersed fluorescent and laser dyes.

In this article, we report on the catalytic activity of Nano Silica Powder in the conversion of
dialkyl 2-(1-hydroxy-2-naphthyl)-3-(1,1,1-triphenyl- 2 5 -phosphanylidene) succinates to alkyl
3-0x0-3H-benzo[f]chromene-1-carboxylates in solvent-free conditions at 50°C in fairly good
yields (Scheme 1).

O
OH (o)
- CH,Cl, °
(C¢H5);P + RO,CC=CCO,R+ ST (CeHs)stll—CHcozR
1 2 R CO,R
4
P(C¢Hs);
RO,C O
RO,C COR =
H . 0]
OH Nano Silica Powder + (C¢Hs);P + ROH
R 50°C, 20 min
5 6a: R= Me
6b: R=Et

Scheme 1. Synthesis of alkyl 3-oxo-3h-benzo[ f Jchromene-1-carboxylates

The ylide (5) may result from initial addition of triphenylphosphine to the acetylenic ester 2 and
concomitant protonation of the 1:1 adduct, followed by the electrophilic attack of the
vinyltriphenylphosphonium cation on the aromatic ring at ortho « -position relative to the strong
activating group (Scheme 1). TLC indicated formation of ylides 5 in CH.Cl. . Silica gel powder was
found to catalyze conversion of ylides 5 to alkyl 3-oxo0-3H-benzo[ f Jchromene-1-carboxylates
(6a—b) in solvent free conditions at 50°C in fairly good yields (Scheme 1). TLC indicated that the
reaction was completed after 20 min.

Keywords: 2-hydroxynaphthalene, vinyltriphenylphosphonium salt, Nano Silica Powder.
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One-Pot and Chemoselective Synthesis of
Alkyl 2-Oxo-2H-Benzo[h]Chromene-4-Carboxylates Derivatives Catalyzed by
Nano Silica Powder
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While chromene skeleton compounds have been long studiedin recent years they have attracted a
greater growing interest, some having been found to possess properties of considerable
pharmacological or industrial significance[1,2]. In this article, we report on the

catalytic activity of nano silica powder in the conversion of dialkyl 2-(1-
hydroxy-2-naphthyl)-3-(triphenylphosphoranylidene)butanedioates to alkyl
2-0X0-2H-benzo[h]chromene-4-carboxylates in solvent-free conditions at 60°C in fairly good yields
(Scheme 1).

OH 00

€]
CH,CI.
(CHs);P + ROZCCECCOZR+ m—icz> (C6H5)3PT=CHCQZR
1 2 CO,R

3

ROLC _P(CeHa),
OH
COR Nano Silica Powder COR
— 60°C, 20 min + (C¢Hs);P + ROH

6a: R=Me
6b: R=Et

Scheme 1. Synthesis of alkyl 2-oxo-2h-benzo[h]chromene-4-carboxylates

The ylide (5) may result from initial addition of triphenylphosphine 1 to the acetylenic ester 2 and
concomitant protonation of the 1:1 adduct, followed by the electrophilic attack of the
vinyltriphenylphosphonium cation on the aromatic ring at ortho j -position relative to the strong
activating group (Scheme 1). TLC indicated formation of ylides 5 in CH2Cl,. Nano silica powder
was found to catalyze conversion of ylides 5 to alkyl 2-oxo-2H-benzo[h]chromene-4-carboxylates
(6) in solvent-free conditions at 60°C in fairly good yields (Scheme 1). TLC indicated that the
reaction was completed after 20 min.
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NiFe.O:@SiO.@amino glucose magnetic nanoparticle as a new, green, effective
and magnetically seperable catalyst for the synthesis of benzoimidazo[1,2-
a]pyrimidine

Samira Nazari, Leila Zare Fekri? ", Mohammad Nikpassand®, Maryam Barazandeh Doust*
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Imidazopyrimidines are important scaffolds in medicinal chemistry, as they exhibit a broad spectrum
of biological activity such as anticancer, antitubercular, antiviral, antimicrobial, antifungal , anti-
inflammatory, Parasiticidal activity, calcium channel blockers, benzodiazepine receptor agonists, and
potent P38 MAP kinase inhibitors [1].

Nanoparticles due to their high surface area, high activity and selectivity, easy separation and
isolation of products from the reaction mixture have been developed as suitable replacements for
conventional heterogeneous catalysts [2]. Besides, using magnetic nanoparticles as catalysts is
associated with other advantages including easy synthesis and functionalization, low toxicity and low
cost. However, magnetic nanoparticles can easily aggregate into larger clusters because of their
anisotropic dipolar attraction.

In continuation of our works, to synthesize heterocyclic and biologically active compounds [3],
hererin, we wish to report our trial for the synthesize benzoimidazo[1,2-a]pyrimidine using three
component synthesis of aldehyde, indanedione and 2-aminoimidazol using NiFe,04@SiO,@amino
glucose magnetic nanoparticle under solvent free condition.

NiFe204@ SiO2@amino glucose

O
© (ji? @ D—NH, solvent free, rt QN\/J\]\N 'Q

Scheme 1. Synthesis of benzoimidazo[1,2-a]pyrimidine

Keywords: benzoimidazo[1,2-a]pyrimidine, indandione, solvent free
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Laccase on graphene oxide: Immobilization and use as a novel biocatalyst for
phenol degradation

Somayeh Rahmati', Maryam Yousefi?2, And Mohammad zaman Kassaee'*
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Laccases (E.C. 1.10.3.2, p-diphenyl: dioxygen oxidoreductase) belong to the so-called blue-copper
family of oxidases[1], this enzyme has a high biotechnological interest as demonstrated by several
studies reporting its use for green processes [2], such as bioremediation. Laccase from
Myceliophthora thermophile (Novozym 51003) was immobilized on graphene oxide as a novel
method of covalent immobilization by nucleophilic attack of amino groups of laccase to oxygen
groups of the support. The enzyme loading on the support was about 94 mg/g under the optimum
conditions (pH 4.5, 100 min). The effect of pH, temperature and organic solvent on immobilized
enzyme activity was determined and compared with those of free enzyme. In general the immobilized
enzyme was found to be stabilized compared to the free enzyme. The immobilized laccase was used
for the oxidation of a mixture of six phenolic compounds (caffeic acid, ferulic acid, p-coumaric acid,
protocatechuic acid, sinapic acid and vanillic acid) chosen among those present in olive mill
wastewaters (OMWSs) (scheme 1). Reaction yield observed for the oxidation of the examined phenolic
compounds were different after 2 h (Table 1).

Table 1.The removal efficiency of phenolic compounds.

Compound Removal efficiency o
Caffeic acid 93% \ . Q/\)‘\OH
Ferulic acid 97% Ho Ho
p-Coumaric acid 95% ) o
Protocatechuic acid 55% Q/\*w /(;)LOH
Sinapic acid 98% " ) oH

Vanillic acid 68% Hico S o o
HO’ HO

Scheme 1. The phenolic compound: (a)caffeic acid, (b)ferulic acid, (c)p-coumaric acid, (d)protocatechuic acid,
(e)sinapic acid and (f)vanillic acid

Keywords: Laccase, biocatalyst, phenol degradation.
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Synthesis of magnetic Ni nanoparticles anchored on cellulose and its application
towards reduction of 4-nitrophenol

Shiva Karami'*, Zahra Shokri!, Behzad Zeynizadeh*
!Department of Chemistry, University of Urmia, Urmia, Iran
*E-mail: shiva.karami82@yahoo.com

4-nitrophenol (4-NP) is among the most common organic pollutants in industrial and agricultural
wastewaters. It can damage the central nervous system, liver, kidney and blood of humans and
animals [1]. Thus reduction of 4-NP to nondangerous product, 4-aminophenol (4-AP), is very useful
and important in many applications that include analgesic and antipyretic drugs, photographic
developers, corrosion inhibitors, anticorrosion lubricants, and so on [2]. 4-NP reduction using metal
NPs has recently received much attention [3]. Among various metal nanoparticles, nickel
nanoparticles (Ni NPs) have received great attention owing to their high catalytic activity,
inexpensive nature, readily preparation, the ability to replace noble metal nanoparticles, and magnetic
property which make them to be effective and easily separated from the reaction mixture by use of
external magnet [4]. In the current work, we synthesis the magnetic Ni nanoparticles supported on
cellulose (magnetic Ni NPs@Cellulose). The prepared nanocomposite was found to be highly
efficient catalyst in the reduction of 4-NP to 4-AP with excess amounts of NaBHa4 in water at room
temperature (Scheme 1). Furthermore, the nanocomposite could be easily separated from the reaction
media by an external magnet and reused four times without significant loss of activity.

NO, NH,

magnetic Ni NPs@Cellulose/NaBH,

H,O, r.t.

OH OH

Scheme 1. The reduction of 4-NP to 4-AP using magnetic Ni NPs@Cellulose nanocomposite

Keywords: Cellulose, Metal nanoparticles, 4-Nitrophenol.
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Cu-EDA complex anchored onto magnetic cellulose: As an efficient and
recyclable nanocatalyst for the reduction of 4-nitrophenol

Shiva Karami'*, Behzad Zeynizadeh?
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Nitroarene compounds such as 4-nitrophenol (4-NP) are persistent organic contaminants commonly
found in various industrial effluents released from pesticides, plasticizers, dyes and pharmaceutical
industries [1]. Besides, 4-NP is highly toxic and owing to its mutagenic effects and potential
carcinogenicity has been listed as one of the main industrial pollutants by US environmental
protection agency [2]. Therefore, it is necessary to find the effective methods to remove this
contaminant. In this regard, the catalytic reduction of 4-NP to 4-aminophenol (4-AP) has gained
significant interest since it usually occurs in the aqueous phase without the production of by-products,
and the product 4-AP is potentially used in the production of analgesic, antipyretic drugs,
anticorrosion lubricants. However, this process cannot proceed without catalyst [3]. In this work, the
fabrication of a highly efficient magnetically separable nanocatalyst has been reported by
immobilizing the Cu(ll) over ethylenediamine (EDA) functionalized magnetic cellulose
(Cu(1l)-EDA@MC) and applied for the reduction of 4-NP by NaBH4 in water at room temperature
(Scheme 1).

NO, NH,
Cu(I)-EDA@MC

H20, r.t.
OH OH

Scheme 1. The reduction of 4-NP to 4-AP using Cu(ll)-EDA@MC

Keywords: Cellulose, 4-Nitrophenol, Water.
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Urea functionalized magnetic graphene oxide: A novel adsorbent for Cu(ll)
remediation and study of catalytic activity of the resulting complex in
p-nitrophenol reduction

Shiva Karami'*, Zahra Shokri! and Seyed Ali Hosseini!
1Department of Chemistry, University of Urmia, Urmia, Iran
*E-mail: shiva.karami82@yahoo.com

Through the continuous growth of industrialization, water contamination of heavy metals has been a
worldwide problem nowadays. Thereinto, copper (Cu(ll)) is regarded as one of the important and
hazardous inorganic contaminants [1] that can be accumulated in human bodies and cause various
diseases [2]. Therefore, it is of great importance to eliminate Cu?* ions from wastewater. So far, many
methods have been employed to eliminate Cu?* from wastewater including ion exchange, chemical
precipitation, electrochemical separation process, solid phase extraction, membrane separation, and
adsorption [3]. Among these methods, the adsorption technique is one of the most preferred methods
for its easy operation, high efficiency, and cost-effectiveness [4]. Also, adsorbent is a very important
step in the adsorption procedure. In this work, the urea functionalized magnetic graphene oxide
(MGO@Urea) was fabricated and examined as a novel adsorbent for the removal of Cu?* ions from
aqueous solutions. After the adsorption process, the adsorbent was magnetically separated and
applied as an efficient catalyst for the reduction of p-nitrophenol with NaBH4 (Scheme 1).

HOONOZ I HOONHZ

Scheme 1. Reduction of p-nitrophenol with NaBH.

Keywords: Cu?*ions; Magnetic graphene oxide; p-nitrophenol.
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Photocatalytic degradation of rhodamine B by surface modification of magnetic
TiO2 with copper (11) porphyrin under blue LED light irradiation

Ensieh Gholamrezapor?!, Abbas Eslami®*
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Recently, the degradation of organic pollutant in waste water has drawn much attention.
Photodegradation is one of the most ideal methods to solve this problem due to its inexpensive, highly
efficient, and environmental friendly [1]. TiO2 is widely used as photocatalyst in degrading pollutant
water because of its nontoxic, insoluble, and inexpensive. Metalloporphyrin derivatives are prominent
photosensitizers because their high activity of harvesting visible light. The TiO2 is successfully
sensitized by metalloporphyrin for its visible light photosensitivity and semi-conductivity, which
leads to its widely use as photocatalyst [2]. The LED sources have several advantages, such as high
electricity to-light yield with minimal heating, their low energy consumption, long lifetime, and small
size. An efficient magnetic TiO.-CuTHPP composite photocatalyst have been obtained by
impregnating the CuTHPP onto the surface of TiO, at room temperature. The results of SEM, EDS,
XRD and FT-IR spectra proved that CuTHPP has combined with TiO2 successfully and did not
change the crystal structure of the TiO». Photocatalytic activity of the photocatalyst was evaluated
under blue-LED irradiation by the use of rhodamine B dye as a model compound.

V.
Magnetic catalyst (Fe;O,@SiO,@TiO,@CuTHPP)

Degradation Mechanism

Scheme 1. The proposed mechanism for photocatalytic degradation of rhodamine B on magnetic TiO,-CuTHPP under
blue-LED light irradiation

Keywords: TiO2, Rhodamine B, Porphyrin.
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Electrocatalytic Activity of Vitamin D in the Present
N-Hydroxy-N-Phenylacetamide as Electrocatalist
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Abstract

Electrocatalytic activities and mechanism of vitamin D in the present N-hydroxy-N-phenylacetamide
as electrocatalist have been studied by cyclic voltamettry. We performed a complementary study of
the electrocatalytic performances of N-hydroxy-N-phenylacetamide using voltammetry as a versatile
and informative technique. N-hydroxy-N-phenylacetamide exhibited a good and well-defined
electrocatalytic activity in agueous solution. Investigations of the efficacy of the reaction conditions
revealed that the catalytic performance is greatly affected by the pH of the solution—and that there is
a fundamental difference in reactivity between these apparently similar systems. New Kinetic data
were obtained by means of voltammetric analyses and digital simulations of the cyclic
voltammograms [1-5].

-29-H+\
N-OH :
o~ Ox N*:0
CH3 o CH3 OH
w -

Scheme. 1 Electrocatalytic oxidation vitamin D

Keywords: Electrocatalysis; Oxidation; N-hydroxy-N-Phenylacetamide; vitamin D
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Synthesis, characterization and sonocatalytic degradation of an azo dye on
Europium doped CdSe nanoparticles
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*E-mail: salari.younes1357@gmail.com

In this study, Eu-doped CdSe nanoparticles with variable Eu®* content were synthesized by a simple
sonochemical method. Eu* substitution into the structure of CdSe resulted in a material with new
physical properties, composition and morphology. The synthesized nanoparticles were characterized
by powder X-ray diffraction (XRD), scanning electron microscopy (SEM), X-ray photoelectron
spectroscopy (XPS), Brunauer-Emmett-Teller (BET) and UV-Vis diffuse reflectance spectroscopy
techniques. The sonocatalytic efficiency of pure and EuxCdixSe samples was evaluated by
monitoring the decolorization of RRed 43 in aqueous solution under visible light irradiation. The
BET specific surface area and pore volume of me/soporous europium doped CdSe greatly exceeds in
comparison to undoped CdSe samples. Among the different amounts of dopant, 8% Eu-doped CdSe
showed the highest sonocatalytic activity. The effects of various parameters such as initial dye
concentration, catalyst loading, ultrasonic power, and the presence of radical scavengers were
investigated. The addition of benzoquinone (BQ) results in remarkably inhibited degradation and the
addition of ammonium oxalate reduced the removal percentage to 24%. Superoxide radicals and
photogenerated holes were detected as the main oxidative spices. As a consequence, the Eu-doped
CdSe materials have potential applications as an efficient catalyst in wastewater treatment.
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Scheme 1. Effect of different scavengers on decolorization of Reactive Red43, [Dye] = 20 mg/L, [Catalyst] = 1 g/L,

[Scavengre] =5 mM

Keywords: Europium, Sonocatalytic degradation, Nanomaterials.
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Evaluation of catalytic properties of two new Fluorinated Metal-Organic
Frameworks (F-MOFs) Generated by Mechanosynthesis
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Two new fluorinated metal—organic frameworks (F-MOFs), namely, [Znz(hfibba)2(L1)],.DMF
(TMU-44) and [Znz(hfibba)2(L2)]n.DMF (TMU-45) were successfully synthesized by the
mechanochemical method. These isoreticular MOFs have been characterized by different
spectroscopic techniques such as FT-IR spectroscopy, powder X-ray diffraction (PXRD) and thermal
gravimetric analysis (TGA).

The catalytic activity of these isoreticular F-MOFs as efficient heterogeneous catalysts toward Henry
reaction was tested and compared to each other. TMU-44 and TMU-45 exhibited good catalytic
activity in methanol media with excellent conversions. These catalysts maintain their crystalline
frameworks after the reaction and are easily recovered and reused at least three cycles without
significant loss in their catalytic activity and the conversion of benzaldehyde can be kept over 95%.

N N %v}u)’l ;"‘:45 & ﬁ L gr:ﬁ;‘
mm“ + Zn(0AC),2H,0 / DMF [Zn,(hfibba),(L1)],.DMF (TMU-44) 'f g
) [Zny(hfibba),(L2)],.DMF (TMU-45)

2 -
(H2hfipbb) gj 6
P . - \ \_{)
@ ©2) N

Scheme 1. Chemical structure of the Hahfipbb, L1, and L2 ligands used for the construction of Fluorinated
Metal-Organic Frameworks

Keywords: Heterogeneous catalyst, F-MOFs, Henry reaction, Mechanosynthesis.
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Green synthesis of nano zinc ferrite using chicken feet extract and its use as

catalyst for the synthesis of 1,3,5-triaryl-4,5-dihydro-1H-pyrazoles
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Zinc ferrite type of magnetic nanoparticles (MNPs) could catalyze organic reactions in a mild and
environment friendly manner [1-3]. This work described a green and useful method for the
preparation of ZnFe>O4 nanoparticles using chicken feet extract. This nano particles used as an
efficient nanocatalyst for the synthesis of 1,3,5-triaryl-4,5-dihydro-1H-pyrazoles. The synthesis was
carried out via a simple three-component reaction between arylaldehydes, arylmethylketones, and
arylhydrazines in good to excellent yields in the precense of nano ZnFe>O4 in solvent-free conditions
(Scheme 1).

General procedure for the synthesis of 1,3,5-triaryl-1H-pyrazoles 4a. The reaction was carried out by
first mixing benzaldehyde 1 (1 mmol, 0.106 g), acetophenon 2 (1 mmol, 0.120 g), and NaOH (1 mmol,
0.040 g) in the presence of ZnFe.Os4 magnetic nanoparticles (0.010 mmol, 0.002 g), then
phenylhydrazine 3 (1 mmol, 108 g) added to the reaction mixture. After then heating them under
microwave irradiation at 600 watts for 1 minute in solvent-free condition. Reaction monitoring by
TLC clearly indicated formation of the corresponding 1,3,5-triphenyl-4,5-dihydro-1H-pyrazole 4a.
Then ethanol (3 mL) was added to the reaction mixture and then ZnFe,O4 magnetic nanoparticles
were separated by a magnet. After that, the product was separated as a light yellow crystalin solution.
The solvent was removed and the product was recrystallized from ethanol. The isolated yield was
90%..

In conclusion, We have developed a simple and green method for the synthesis of
1,3,5-triphenyl-4,5-dihydro-1H-pyrazoles in the presence of ZnFe.O4 magnetic nanoparticles under
microwave irradiation and Solvent-free conditions. Short reaction times, excellent yields of products,
and mild reaction conditions, inexpensive and readily available starting chemicals and catalyst, Eco
friendly, use of simple chemicals, and high atomic economy are the main advantages of this method.

o Ar"
O nano-ZnFe,0y /,\i
... :
A OH T AP Ar"NH,NH, MAr
MW 600w,
Ar
1 2 3 4

Scheme 1. Three-component synthesis of 1,3,5-triphenyl-4,5-dihydro-1H-pyrazole 4 using ZnFe;O4 magnetic
nanoparticles under solvent-free and microwave irradiation conditions.

Keywords: Nano ZnFe;04, Microwave, chicken feet extract, Solvent-free.
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Efficient synthesis of ZnFe>O4 nanoparticles using grape juice and its use as

catalyst for the synthesis of methylenebisamides
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Nano zinc ferrite type of magnetic nanoparticles (MNPs) could catalyze organic reactions in a mild
and environment friendly manner [1-3]. This work described a green and useful method for the
preparation of ZnFe>O4 nanoparticles using chicken feet extract. This nano particles used as an
efficient nanocatalyst for the synthesis of 1,3,5-triaryl-4,5-dihydro-1H-pyrazoles. The synthesis was
carried out via a simple three-component reaction between arylaldehydes, arylmethylketones, and
arylhydrazines in good to excellent yields in the precense of nano ZnFe>O4 in solvent-free conditions
(Scheme 1).

The reaction were carried out by first mixing benzaldehyde la (1 mmol), hydroxylamine
hydrochloride (1 mmol), sodium hydroxide (1 mmol), nano ZnFe>O4 (0.15 mmol) (Nano zinc ferrite
were synthesis via sol gel method using grape juice) and DMSO 3mL in 5 mL water as a one-pot
reaction. Then the reaction mixture was stirred at 80 °C for 1 hour. The TLC monitoring of the
reaction mixture clearly indicated the formation of N,N'-methylenedibenzamide 2a in excellent yield.
Afterward the residue was filtered and recrystallized in ethanol and then the product 2a was obtained.
In conclusion, we have developed a practical, simple and efficient reaction for the synthesis of
bisamides using nano zinc ferrite. The method has several advantages, including high yields of
products, easy experimental work-up, and use of simple and available starting materials, high atom
economy, eco-friendly and mild reaction conditions without the use of any catalyst and organic
solvents.

O O
o + - nano-ZnFe,0, )J\ PN )k
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1 H,0 / NaOH 2

Scheme 1. Multi component synthesis of methylenebisamides2

Keywords: Nano ZnFe;O4, Methylenebisamides, Grape juice, Green.
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Ru nanoparticles supported on magnetic porous carbon and their photocatalytic
activity in organic reactions
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A novel nitrogen doped carbon photocatalyst was successfully prepared from the carbonization of
ruthenium on/in bimetallic zeolitic imidazolate framework (BMZIF) hybrid. The weight percent 1%
and 5% of Ru@N-C showed low photocatalytic activity in the reduction of p-nitrophenol, while the
weight ratio 2.5% demonstrated the high photocatalytic activity. Carbonized catalysts derived from
either RU@ZIF-67 or Ru@ZIF-8 exhibit poor activity.

Carbonization
—

BMZIF Ru@BMZIF Ru@N-C
Scheme 1. Schematic illustration of the formation procedure of RU@N-C

Keywords: Photocatalyst, Reduction, Ruthenium, Zeolitic imidazolate framework, Carbonization
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One-pot solvent-free synthesis of pyrido[2,3-d:6,5-d']-dipyrimidines catalyzed by
MgFe>O4 magnetic nanoparticles under microwave irradiation
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The development of multi-component reactions (MCRs) to produce biologically active compounds
has become an important area of research in organic, combinatorial, and medicinal chemistry. MCRs
leading attractive heterocyclic scaffolds are particularly useful for the creation of diverse chemical
libraries of “drug-like” molecules, because, the combination of three or more small-molecular-weight
building blocks in a single operation leads to high combinatorial efficacy in creating diversity [1].
The pyridopyrimidine scaffold is extensively described as heterocycles in many natural and synthetic
biologically active compounds, as well as in different drug discovery programs. The properties of
pyridopyrimidine depend on the position of the nitrogen atom in the fused ring scaffold.
Pyrido[2,3-d:6,5-d"Jpyrimidines occupy a special place in four possible isomeric structures and their
structure has been the subject of medical research, because this scaffold is associated with a wide
range of pharmacological properties and biological activities, such as dihydrofolate reductase
inhibitory activity, antimicrobial activity, antitumor activity, anti-inflammatory, tyrosine kinase
inhibition, calcium channel antagonists and fibroblast growth factor receptor inhibition. Some of the
pharmaceutically important compounds containing pyrido[2,3-d]pyrimidine nucleus such as
adenosine kinase inhibitor (I) and cyclin-dependent kinase inhibitors (I1) [2-5].

In this project, a facile one-pot and four-component economical synthesis of
pyrido[2,3-d:6,5-d]dipyrimidines using aldehyde, 2-thiobarbituric acid and ammonium acetate in the
presence of MgFe>.O4 NPs as magnetically heterogeneous catalyst in solvent free conditions under
microwave irradiation is described. The current synthesis displays attractive characteristics such as;
the use of magnetically recoverable and reusable catalyst, convenient one-pot operation, short
reaction periods, high to excellent yields, solvent free conditions and is considered to be relatively
environmentally benign.

H 0]
)Sj\ MgFe,O4 MNPs
5 HN NH OA
+ NH C MW, solvent-free
+ 4 s
OMO
2

1 3

Scheme 1. Synthesis of pyrido[2,3-d:6,5-d"]dipyrimidine derivatives

Keywords: Green synthesis, Solvent-free, Thiobarbituric acid, MgFe,O4 nanoparticles
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Biosynthesis of lanthanum oxychloride nanoparticles as a photocatalyst
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Lanthanide compound nanostructures such as oxides and hydroxides, lanthanum oxyfluoride,
fluorides, and phosphates have received broad attention because of their outstanding magnetic,
catalytical and optical properties arising from the 4f electron configuration of the lanthanides [1,2].
Among these materials lanthanum oxychloride (LaOCI) is of great interest because of their attractive
properties and tremendous applications such as catalyst supports, luminescent materials, conversion
of alkanes to alkyl chlorides, gas sensors and can be doped with rare-earth ions for special applications,
such as bioimaging probes [3]. In addition, LaOCI is known for the high chemical stability,
nontoxicity, the low maximum phonon cutoff energy, and ability to promote efficient phonon energy
transfer (ET) to dopant ions, which are originated from the low phonon vibrational energy and high
ionicity of the bond between rare earth and chlorine [4,5].

In this study, LaOCI nanoparticles of tetragonal structure were successfully synthesized by a facile
sol-gel method using tragacanth gel. This method has many benefit such as nontoxic, economic
viability, ease to scale up, less time consuming and environmental friendly method for the synthesis
of LaOCI nanoparticles without using any organic chemicals. The sample was investigated by energy
dispersive X-ray analysis (EDX), powder X-ray diffraction (XRD), field emission scanning electron
microscopy (FESEM), Fourier transforms infrared spectroscopy (FTIR). In addition, the
photocatalytic degradation activity of LaOCI nanoparticles were evaluated using reactive blue 21 dye
as organic contaminant irradiated only with visible light from fluorescent lamp. Catalytic reactions
were monitored by using UV-Vis spectrophotometer.

Keywords: LaOCI nanoparticles, Biosynthesis, degradation of dye.
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Synthesis of fatty acid derivatives of curcumin as new lipophilic prodrugs
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Today, the use of lipophilic prodrugs is one of the important issues in drug delivery. Lipophilic
prodrugs can have an important role in improving bioavailability, passing biological membranes,
Facilitating drug transfer, targeting drugs and treatment of cancer. The ultimate goal in prodrugs
design is to overcome the different limitations of drugs, and access to pharmacokinetics of drugs.
Curcumin, which is derived from Curcuma longa, has a wide range of therapeutic activities, such as
anti-tumor activity, antioxidant. The purpose of this study was to design and produce lipophilic
curcumin prodrug based on Oleic acid. A mixture of Oleic acid, DCC and catalytic amount of 4-
dimethylaminopyridine (DMAP) in ethanol as a solvent, then (0.5 mmol) of curcumin was added at
room temperature under magnetic stirring conditions until the reaction was complete. Eventually, the
N, N-dicyclohexylurea was filtered off and the solvent was removed under reduced pressure to give
the product which was chromatographed over a column of silica gel using methanol as eluent. In this
study, a lipophilic curcumin prodrug was synthesized during the esterification reaction between the
carboxylic acid of Oleic acid and the hydroxyl groups of curcumin. The synthesized prodrug was
characterized using IR, H-NMR and *C-NMR spectroscopy. An appropriate method for
esterification reactions of curcumin and Oleic acid was developed. Derivatives lipophilic prodrug
curcumin were successfully synthesized in order to improve the bioavailability and also characterized
the compound structures [1-3].
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Scheme 1. Synthesis of derivatives lipophilic Prodrug curcumin
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Green synthesis of 1,2,4-triazole-3-thione derivatives in natural deep eutectic
solvents
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Heterocyclic compounds containing heteroatoms N, S and O represents important place in medical
chemistry. Triazole ring is present in many natural products and biologically active compounds. For
example, triazole derivatives were considered as antifungal and antiviral agants [1,2].

Deep eutectic solvents play an essential key in green chemistry. They are nontoxic, reusable,
eco-friendly and environmentally organic compounds. Deep eutectic solvents act as catalysts in many
reactions [3].

In this project, various hydrazide derivatives were reacted with alkyl or aryl isothiocyanates under
optimized conditions in a deep eutectic solvents including glycerol-potassium carbonate to afford
novel 1,2,4-triazole-3-thione derivatives (scheme. 1). The progress of the reaction was checked by
TLC. The chemical structures of all compounds were confirmed by IR and *H NMR and **C NMR
spectral data. Simple work-up, mild reaction conditions, short reaction times, use of a green eutectic
solvent, and excellent product yields are advantages of this method.
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Scheme 1. Synthesis of 1,2,4-triazole-3-thione derivatives

Keywords: Deep eutectic solvents, Green synthesis, 1,2,4-triazole-3-thione derivatives.
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Green synthesis of CoFe,O4 nanoparticles using H.rawanium and their use as a
green catalyst for the synthesis of polyhydroquinoline derivatives
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Here we represent green and efficient synthesis of CoFe20O4 nanoparticles (NPs) [1] by Heracleum
rawanium fruit extract as non-toxic reducing agent and stabilizer without adding any surfactant. The
extraction of fruit of this plant with water is described by maceration. The natural products found in
plants have an important role in synthesis of nanoparticles [2,3]. FT-IR spectroscopy, X-ray
diffraction (XRD) pattern and field emission scanning electron microscopy (FESEM) have been used
in the characterization of the nanoparticles thus prepared. The results showing that MNPs
synthesized by H.rawanium extract have high purity and the average particle size is 33 nm. In
addition, Cobalt ferrite nanoparticles as an efficient catalyst were used for the synthesis of
polyhydroquinoline derivatives via multi-component reactions under microwave irradiation. This
method have several advantages such as short reaction time, excellent products yields (86-94), simple
work and use of recoverable catalyst.

HiC o
2 Catalyst OFt
Ar—CHO 4+ 4+ NH,0Ac ‘
la-q i i 4 MW, Solvent-free HyC
M HyC N CHs
HyC OEt

3

Scheme 1. Synthesis of polyhydroquinoline derivatives

Keywords: Cobalt ferrite, Polyhydroquinoline, Microwave Irradiation
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Heterocyclic molecules are of biological interest due to their potential physical and chemical
properties. Among these the pyrimidine compounds occupy a unique position in pharmaceutical
chemistry, as they are components of nucleic acids. The important pyrimidine compounds have
diverse applications as bactericidal, fungicidal, analgesics, anti-inflammatory and anti-tumor agents
[1,2]. Nowadays, the one step methods involving three component condensation using different
reagents and catalysts are popular in synthetic organic chemistry for the synthesis of heterocyclic
compounds. These single step methods are more convenient as compared with two step strategies as
they require shorter reaction times, product isolation easy and give higher yields and recoveries of
the product [3].

As part of our interest in the synthesis of heterocyclic compounds and green chemistry, we report a
simple mild and high efficient procedure for one pot three component synthesis of 6-Amino-5cyano-
4-phenyl-2-mercapto pyrimidine derivatives. The reaction was performed in ethanol using aryl
aldehyde <malononitrile and urea in the presence of CoAl>O4 NPs as a green high efficient catalyst
(Scheme 1). Operational simplicity, use of readily available and safe reagents, easy work-up and high
yields are some of the positive attributes of this method.
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Scheme 1. Synthesis of 6-Amino-5cyano-4-phenyl-2-mercapto pyrimidine

Keywords: CoAl.O4 nanoparticles, Pyrimidine derivatives, Three-component reaction.
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Green synthesis of NiFe.Os@a-Al>O3 nanoparticles as a magnetically separable
photocatalyst for the degradation of organic dye
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Over the past decades, nanoparticles have attracted much attention owing to their lately discovered
characteristics and extensive usage in a variety of fields such as in sensors, catalysis, recording heads,
and magnetic drug delivery [1,2].

In the present study, a sol-gel procedure has been applied for the synthesis of NiFe.Os@a-Al203
nanoparticles using tragacanth gel which is eco-friendly, inexpensive, cost effective, and simple. The
photocatalytic efficiency of NiFe.Os@a-Al20s MNPs has been assessed for direct black 122
(DB122) dye degradation as an environment polluting model under visible light irradiation. The
structure and characterization of DB122 dye are presented in Table 1.

Table 1 The chemical structure and characteristics of DB122

Molecular Structure Multi-azo class
Molecular Formula CsgH34N15Na7024S4
Molecular Weight 1614.17 g/mol
CAS Registry Number | 16894-32-9

Amax 519 nm

NaOOC

Structure OCH;
OH  NH,
NGN\ //N ON
N// N N \\N
‘ou HO
O NaO;$ SO;Na O
NaOs$ Q ; Q SO;Na
N NH, HN N
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OH

NiFe.Os@a-Al20s magnetic nanoparticles was characterized using Fourier transform infrared
spectroscopy (FTIR), X-ray powder diffraction (XRD), field emission scanning electron microscopy
(FESEM), and vibrating sample magnetometer (VSM). XRD result demonstrated the formation of
single phase cubic spinel structure. The photocatalytic activity of catalyst was measured with
changing factors including photocatalyst dosage, initial dye concentration, and contact time. The
results presented that NiFe.Os@a-Al.O3 MNPs could degrade 94% of the DB122.

Keywords: nanoparticles, photocatalyst, degradation.
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photocatalyst in the degradation of Black WNN dye
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Lanthanum oxide is used to make optical glasses, which increases their density, refractive index, and
hardness. In combination with oxides of tungsten, tantalum, and thorium, La,Os improves the
resistance of the glass against alkali compounds and is known as one of the ingredients for production
of piezoelectric and thermoelectric materials. It is also used as a catalyst for the oxidative coupling
of methane. Owing to its excellent physical and chemical properties, La(OH)3 has been extensively
used as high-potential oxide ceramic, hydrogen storage materials, superconductive materials and, etc.
Until quite recently, the catalytic and sorbet properties of La(OH)s have been concerned intensively
for their potential applications. Different metal oxides, hydroxides and carbonates were examined as
photocatalysts for wastewater treatment. The effluents of textile and dye industries are the main
pollutants in wastewater. This causes serious environmental problems such as increase of toxicity of
environment, chemical oxygen demand (COD), biochemical oxygen demand (BOD), bad smell, and
color of the wastewater. The colored organic dyes are heavily polluted the water system. The
complete remediation of these dyes into less harmful chemicals is required to overcome these
problems. Among various dye remediation process, the heterogeneous photocatalytic process is well
known method for the decomposition of hazardous waste materials especially organic compounds
into less harmful chemicals [1-4].

The use of natural gel is generating interest of researchers toward cost effective, nontoxic, economic
viability and eco-friendly green synthesis of nanoparticles. In this work, lanthanum oxy-carbonate
nanoparticles were synthesized using tragacanth gel as biotemplate by the sol-gel method without
using any organic chemicals. The sample was characterized by powder X-ray diffraction, fourier
transform infrared spectroscopy and scanning electron microscopy. Thereupon, La>0.CO3z NPs as an
efficient photocatalyst was used for the degradation of Black WNN dye under visible light irradiation.
The results display that the catalyst could remove ca. 90% of the Black WNN dye. The effects of
initial dye concentration, photocatalyst dose, and visible light irradiation on dye degradation were
evaluated.

Keywords: lanthanum oxy-carbonate nanoparticles, Black WNN dye, Photocatalysis.
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A novel method of laccase immobilization on epoxy-functionalized silica particles was developed.
Laccase from Myceliophthora thermophila was covalently immobilized onto epoxy-functionalized
matrix by nucleophilic attack of amino groups of laccase to epoxy groups of the support. The enzyme
loading on the support was about 30 mg/g under the optimum conditions (pH 4.5, 24 h).

The effect of pH, temperature and organic solvent on immobilized enzyme activity was determined
and compared with those of free enzyme. In general the immobilized enzyme was found to be
stabilized compared to the free enzyme. Lineweaver-Burk plots were used to calculate
kineticparameters for ABTS oxidation. Km values were 24.0 and 25.3 uM while vmax values were 10.0
and 1.6 uM min-1 for free and immobilized laccase, respectively. The performance of the biocatalyst
was evaluated by the degradation of phenolic compounds including phenol, pchlorophenol and
catechol. The removal efficiency of catechol by immobilized laccase was about 95% after 2 h.

Keywords: Laccase, Immobilization, Phenol biodegradation.
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Preparation of Biocatalyst by Immobilization of Eversa on Chitosan Beads for
Production of Biodiesel from Palm Oil
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Beheshti University, Tehran, Iran
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Biodiesels or fatty acid methyl esters (FAMEs), which are derived from triglycerides by
trans-esterification with methanol, have attracted considerable attention during the past decade as a
renewable, biodegradable, and nontoxic fuels [1]. Enzymatic production of biodiesel has been
considered a promising alternative since the early 1990s in the scientific community. Recently,
however, this potential can been realized with the official launches of Novozymes Eversa Transform
in Dec 2014, followed by the more thermostable enzyme, Eversa Transform 2.0 in May 2016. Eversa
Transform 2.0 (Genetically modified Aspergillus oryzae lipase) is a free liquid lipase, with properties
developed for the specific use in biodiesel application [2]. In this study, enzymatic production of
biodiesel was performed from reaction of palm oil and methanol by using immobilized Eversa (as a
biocatalyst) on chitosan beads by three component reaction. Chitosan, a deacetylated form of chitin,
is one of the natural polymers which was used in bead shape as support. The Eversa loading on the
support was about 231 mg/g under the optimum conditions (pH 7, 24 h). Also it was found, t-butanol
as a co-solvent was affected on reaction yield. The influences of six principal variables, molar ratio of
methanol to oil, weight percent of biocatalyst to oil, t-butanol to oil, temperature and time of reaction,
on the yield of biodiesel reaction were investigated. Finally the optimum condition was found at 3:1,
19.5%, 10% (w/w), 50°C and 48 hours respectively.

4] a
CH—0—L—F e CHy—OH CHD—— R,
b=, S -
11
CH—O—C—R, 4 3ICHOH CH—BH 4  OHO0—C—FR,
Lo a
CH——C—Ry Methanol CHy—CH CHO—C— Ry
Triglycende Glycerol FAMES

Scheme 1. Synthesis of Biodiesels ( FAMES)

Keywords: Biodiesel, trans-Esterification, Palm oil, Eversa, Chitosan beads, Ugi reaction.
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Synthesis, spectroscopic characterization and catalytic activity of UO>
with a tridentate Schiff base ligand
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Schiff base and related complexes cover a wide range of application in catalytic fields and
they are great research interest. Due to the formation of stable complexes with transition
metal ions and participation of azomethine linkage in the chelation process, Schiff bases are
considered as a model compound and play active role in the development of coordination
chemistry [1]. Schiff base complexes possess high stability in different oxidation states
resulting in a wide range of application for these complexes, such as bio catalytic [2] and
catalytic activities [3].

A tridentate Schiff base ligand, (E)-2-(((2-aminophenyl)imino)methyl)-6-methoxyphenol
(Hz2L), and its uranyl(V1) complex [UO2(L)(PrOH)], have been synthesized and characterized
using physicochemical and spectroscopic methods such as molar conductivity, elemental
analysis, 'HNMR, UV-Vis and FT-IR. The prepared compound was also screened for
catalytic activities. The catalytic activities were investigated on the multicomponent
reactions of malononitrile and aromatic aldehydes.

2

=N NH, —N. © °"NH
UO,(0ac), \ \Ll/
OH - o—Y—oH
1-propanol / / \
o o ° 7P
/ /

Scheme 1. Synthesis of [UO2(L)(PrOH)]

Key words: Schiff base complex. Catalytic activates, .X ray crystallography
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Metalloporphyrin as Effective Catalysts for the Aerial Oxidation of
Bisnaphthols to Spirodienones
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Porphyrins are cyclic ligands composed of four pyrrole units connected through CH bridges.
Porphyrines and Metalloporphyrins are found in important biological systems, for example porphyrin
is the basic building block of hemoglobin and myoglobin (an oxygen molecules carrier in blood)
called heme. The Metal cation of heme is Fe?* to which oxygen molecule is attached. Porphyrins and
metalloporphyrins are also used as effective catalysts in a number of chemical and photochemical
process (such as PDT).! Porphyrins and metalloporphyrins? have been prepared in our laboratory by
refluxing pyrrole and benzaldehyde in the presence of concentrated HCI and N-hydroxyphthalimide
in dimethylformamide. NMR data confirm the structure of these compounds. The synthesized
metalloporphyrins were then used as effective catalysts for the aerial oxidation of bisnaphthols to
spirodienones Scheme 1. The latter compounds are obtained in two diasteromeric forms which are
easily characterized by their NMR spectral data. Reaction times, yields and melting points of all
products are shown in Table 1.

O °
O
OH  1pp.Fe(l) Q H G
M — 1
X O Q O,/acetonitrile/40°C O O
X

1, X=H 2,X=H

1a, X= 4-CHyCgH, 3a, X= 4-CH3CgH,
1b, X= 4-CICgH, 3b, X= 4-CICgH,

1c, X= 3 -OCH3CgH, 3¢, X= 3 -OCH3CgH,
1d, X= 2 -OCH,CgH, 3d, X= 2 -OCH3CgHy
le, X= 4 -OCH5CgH, 3e, X= 4 -OCH4CgH,
1f, X= 2 -CICgH, 3f, X= 2 -CICgH,

Scheme 1. Aerial oxidation of 1 mmol 4-methylphenyl bisnaphthole

Table 1. Reaction time, yield and melting point of product

Entry Product Time (h) Yield M.P.°C
(%)*
1 2 4 68 171-172
2 3a 4 71 210-211
3 3b 4 60 264-265
4 3c 45 68 200-202
5 3d 45 64 194-196
6 3e 4.45 58 187-189
7 3f 4.5 56 215-218

2 Total yield (isomer 3+ isomer 4)

Keywords: Metalloprphyrin, Bisnaphtol, Oxidation.
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Synthesis of Cu (I1) Schiff base complex as a recyclable and highly efficient
catalyst for one pot three component synthesis of tetrahydro-4H-chromenes
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Schiff base ligands can bind to metal ions as chelating ligands and form metal complexes with
interesting properties. These Schiff bases normally bind to metal ions via the azomethine nitrogen. [1]
Schiff base complexes especially Copper (11) complexes have shown excellent catalytic activity in
different reactions. [2]
A tridentate Schiff base ligand, 4-bromo-2-((quinolin-8-ylimino) methyl) phenol (HL), and its Cu (1)
complex [Cu(L)(NO3)], have been synthesized and characterized by elemental analyses, FT-IR,
molar conductivity, UV-Vis spectroscopy. The structure of catalyst has been accomplished by single
crystal X-ray diffraction. The coordination geometry around the copper (I1) ion in the mononuclear
species is four coordinated square planar with one oxygen and two nitrogen atom from the tridentate
ligand. The prepared compound was also screened for catalytic activities.
the catalytic activities of this complex have been investigated on the electrophilic reaction of
malononitrile along with aldehydes, ethyl acetoacetate and dimedone in ethanol solution in order to
tetrahydro-4H-chromenes, respectively. [3]
~

N

N OH CU(NO3).3H20

-

EtOH |

Br

Schemel. Synthesis of [Cu(L)(NO3)]

Br

Keywords: Cu (I1) Schiff base complex, catalytic activity, tetrahydro-4H-chromenes
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Photocatalytic degradation of direct blue 129 dye in the presence of
nanostructured zinc chromite
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A large variety of spinel-type families has been extensively studied, as to which the correlation
between the substitute ions and the physical properties of the final compound has been reported.
These materials are very attractive in both scientific and technological importance. Since the transport
properties of this type of spinel vary when it comes into contact with gaseous atmospheres, it has
been utilized as the basis for sensing devices, particularly in the regard to humidity [1]. The ability to
obtain single-phase ZnCr.O4 nanoparticles with controllable particle size and size distribution
improves its adequacy in an extensive range of innovative technological application. In order to obtain
single-phase ZnCr,04 with the appropriate physical and chemical properties, its synthesis via
different methods has become an important area of research and development [2].

ZnCr204 crystallizes in the cubic system and has a normal spinel structure. In this mixed oxide
ZnCr,04 nonmagnetic Zn?* and magnetic Cr3* ions have a strong preference for the tetrahedral A-
sites and the octahedral B-sites, respectively. It is a geometrically frustrated antiferromagnet with a
first order transition at 12.5 K from paramagnetic phase with cubic structure to antiferromagnetic
phase with tetragonal structure. The nanocrystalline ZnCr.04 spinel has many applications, e.g., as
catalysts, sensors for toxic gases and semiconductors. ZnCr2O4 is also very attractive as air
depollution catalytic material, for a variety of reactions like oxidation of hydrocarbons, oxidative
dehydrogenation of hydrocarbons, synthesis of methanol, as gas sensing, humidity sensing and
photocatalyst [3-5]. In this work, zinc chromite nanostructures have been synthesized through sol-
gel method. The synthesized products were characterized by field emission scanning electron
microscopy (FESEM), X-ray diffraction (XRD), fourier transform infrared (FT-IR) spectra and X-
ray energy dispersive spectroscopy (EDS). The X-ray powder diffraction (XRD) confirmed the
formation of cubic spinel phase ZnCr204. The photocatalytic activity of ZnCr,O4 nanoparticles was
confirmed by degradation of direct blue 129 under visible light irradiation. The effects of process
parameters like, catalyst dosage, initial dye concentration, and visible light irradiation on dye
degradation have been investigated.

Keywords: Zinc chromite, Photocatalyst, Visible light irradiation
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Solvent free one-pot multi-component synthesis of
3,4-dihydropyrimidin-2(1H)-ones catalyzed by ZnFe,O4 magnetic nanoparticles
as an environmentally friendly, cheap, and effective catalyst
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Recently, interest in the synthesis of 3,4-dihydropyrimidin-2-(1H)-ones (Biginelli compounds) and
their derivatives has increased tremendously because of their diverse therapeutic and
pharmacological properties such as antiviral, antibacterial, antitumour and antihypertensive activities.
Some have been successfully used as calcium channel blockers, a-1la-antagonists and neuropeptide Y
(NPY) antagonists. Several alkaloids which contain the dihydropyrimidine core unit have been
isolated from marine sources. Most notable among these are the batzelladine alkaloids, which were
found to be potent HIV gp-120-CD4 inhibitors. The Biginelli reaction is considered as an important
multi-component reaction for generating compounds with diverse medicinal applications [1-3].

In the present work, a green and efficient method is described for the solvent free synthesis of
3,4-dihydropyrimidin-2(1H)-ones through one-pot three-component condensation of ethyl
acetoacetate, an aryl aldehyde, and urea in the presence of ZnFe>Os nanoparticles as
high-performance magnetic catalyst (scheme 1). The present methodology offers several advantages
such as high yields, relatively short reaction times, mild reaction condition, easy work up, and using a
highly recyclable catalyst.

NH

PN

Me N o
H

solvent-free , 100 °C

+ )J\ + M ZnFezo4 MNPs - EtOOC
HoN NH,  Me OEt I\

Scheme 1. Synthesis of 3,4-dihydropyrimidin-2(1H)-ones by ZnFe;O4, MNPs
Keywords: Magnetic catalyst; Zinc Ferrite Nanoparticles; 3,4-dihydropyrimidin-2-(1H)-ones
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A new and efficient method for aldol reaction using tetramethylguanidine-
functionalized magnetic nanoparticles
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One of the most significant and well-known carbon-carbon bond forming synthetic reactions,
functional in organic syntheses, is aldol reaction. These reactions provide high atom economies and
produce B-hydroxycarbonyl structural unit [1,2]. Guanidine derivatives as strong organic super-bases
have attracted much attention in synthetic organic chemistry. 1,1,3,3-tetramethylguanidine (TMG) as
a typical and basic guanidine compound has been utilized in many different kinds of bases-catalyzed
reactions [3,4].

In the present work tetramethylguanidine supported onto magnetic nanoparticles was prepared and
characterized by different techniques including: TEM, SEM, XRD, TGA and FT-IR analyses. The
prepared catalyst used as an efficient catalyst for the aldol reaction of acetone with various aldehydes
to achieve p-hydroxy carbonyl compounds in excellent yields (Scheme 1). This procedure has
several advantages, such as mild reaction conditions, short reaction time, excellent yields and easy
purification of the products. Additionally, supporting this organosuperbase catalyst on magnetic
nanoparticles offers a simple method for easy recovery and reuse of the catalyst using an external
magnetic field.
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Scheme 1. MNPs-tetramethylguanidine catalyzed aldol reaction.
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Efficient photocatalytic coupling reactions on Au-Pd alloy nanoparticles under
visible light irradiation

Seyedeh Sahar Miraghaee, Siyavash Kazemi Movahed, Minoo Dabiri*
! Faculty of Chemistry and Petroleum Sciences, Shahid Beheshti University, Tehran 1983969411, Islamic Republic of
Iran
*E-mail: m-dabiri@sbu.ac.ir

The highly efficient photocatalysts comprising supported nanoparticles (NPs) of gold and palladium
alloys, which utilize visible light to catalyze the coupling reactions at ambient temperature was
reported. The photocatalytic efficiencies strongly depend on the Au:Pd ratio of the alloy NPs.

Pyrolysis Pd?* and Au®* ® © ‘
-~
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Scheme 1. Schematic illustration of the formation procedure of AuPd/N-C
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Convenient Preparation of N-sulfonylimines Using Iron-Based Magnetic
Nanomaterials
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Activated aldimines are important intermediates in organic synthesis [1]. Their durability for long
time and mild reactivity have led them to use in many organic reactions which can be pointed to
reactions such as Diels—Alder reactions, radical reactions, nucleophilic additions and ene reactions
also [2]. The facile way to prepare these compounds is the use of direct condensation of sulfonamide
and various aldehydes, although the preparation of water is no favor. Several ways have been
developed to accelerate this reaction by using different additives such as AICls, ZrO2/S;0s,
TiCl4/EtsN, P20s/SiO, montmorillonite K-10 and so on. However, harsh reaction conditions,
sensitivity to water, low yields and high catalysts loading limited these reactions [3].

In other side, the use of nanoparticles due to the high surface-to-volume ratio, easy recycling and
reusing is a good strategy for increasing the efficiency of chemical reactions.

Iron-based magnetic nanomaterials have been used as catalysts for a very wide range of catalytic
processes and organic transformations such as coupling reactions, C-H activation, oxidation reactions,
reduction reactions and synthesis of heterocyclic. Hence, magnetic nanocatalysts due to their
pervasive applications on the field of catalysis are of high demand.

In this work, initially different nanoparticles were prepared, then the catalytic activity of obtained
heterogeneous catalysts was investigated on the reaction between aromatic aldehydes and p-
toluenesulfonamide. By optimization of the reaction conditions, various N-sulfonyl imines were
afforded in high yields. After the completion of the reaction, heterogeneous catalyst was separated by
a magnet form the reaction mixture and reused. The obtained products were characterized by melting
point, Ft-IR tHNMR, 3CNMR spectra.
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Ar” CH + HZN_SO Solvent /Reflux, N, /:N \©\
6 Iron-Based Magnetic Nanomaterials Ar

Ar = p-Cl
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Scheme 1. Synthesis of activated aldimines by using iron-based magnetic nanomaterials.
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Synthesis of new derivatives of pyranoquinolines by a one-pot, three-component
reaction
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Recently, the use of one-pot, multicomponent reactions (MCRS) have received considerable interest
in the synthesis of heterocyclic compounds with biological and pharmacological activities by a route
with three or more components, which avoids the spread of poisonous intermediates [1].

Catalysts are the master key toward green chemistry goals [2], and by decreasing the activation energy,
catalysts can make a chemical reaction happen in shorter time, more benign, and energy-efficient
conditions. The biochemically significant processes are catalyzed. Research into catalysis is a major
field in applied science and involves many areas of chemistry, notably organometallic chemistry and
materials science.

The presence of pyranoquinoline moiety in many alkaloids have attracted serious attention. For
instance, antitumor, antimicrobial, anti-inflammatory, antiallergic, antimalarial, inhibition of calcium
signaling, and platelet aggregation are some of the unique properties, in behalf of this attraction [3,
4].

In continuation of our interest in the synthesis of new and various heterocyclic compounds [5, 6], an
efficient protocol for the synthesis of pyranoquinolines 4 by multicomponent condensation of
arylglyoxals 1, ethyl cyanoacetate (2), 4-hydroxyquinolin-2(1H)-one (3) and catalyzed by TEACB in
H>O/EtOH under reflux conditions. Furthermore, effect of different catalysts on the reaction was
conducted through different catalytic systems including sulfanilic acid, p-toluenesulfonic acid (p-
TSA), L-proline, L-cysteine, three ethylamine (EtsN), etc. The best results were obtained using
TEACB as a catalyst (Scheme 1).

OH
CN H,O / EtOH / Reflux
ArCOCHO + ( + N 2 >
CO,Et Cat
N o
H
1 2 3 4

Ar = CgHs, 4-BrCqH, 4-CICH, 4-0,NCgH, 3-MeOCH,

Scheme 1. Synthesis of pyranoquinoline derivatives.
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References

[1] X. Xin, Y. Wang, S. Kumar, X. Liu, Y. Lin, and D. Dong, Org. Biomol. Chem., 2010, 8, 3078.
[2] P. T. Anastas, M. M. Kirchhoff, and T. C. Williamson, Appl. Catal. A-Gen., 2001, 221, 3.

[3] A. ElI-Agrody, H. Abd-Rabboh, and A. Al-Ghamdi, Med. Chem. Res., 2013, 22, 1339.

[4] A. Abu-Hashem, and A. Aly, Arch. Pharm. Res., 2012, 35, 437.

[5] M. Ezzati, J. Khalafy, A. Poursattar Marjani, and R.H. Prager, Tetrahedron 2017, 73, 6587.
[6] M. Ezzati, J. Khalafy, A. Poursattar Marjani, and R.H. Prager, Aust. J. Chem. 2018, 71, 435.



1** Iranian Catalyst Conference (ICC), 1-2 September 2018, Zanjan, Tran 3 Q}

An efficient synthesis of diarylmethylamine by copper catalysts
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Amines are important building blocks of pharmaceutical and agrochemical compounds which are
also used as ligand and base in organic reactions [1].This type of structure is of interest for preparing
natural product, bioorganic and drugs that can mention as cetirizine (antihistaminic) to treat allergic,
sertraline and tianeptine (anti-depression), letrozole (treat cancer) and many other medications [2,3].
Arylation of activated aldimines is a superior route for the synthesis of a-arylmethylamines. Due to
the application of these compounds, the use of various transition metal catalysts, substrates and aryl
donor groups have been developed to improve the catalytic activity, scope of substrates and other
variables. However some of these methods were used toxic and expensive reagents [4].

Herein we have designed an arylation reaction on imines to synthesis of aryl amines. A wide range
of aryl amines were afforded by addition of aryl boronic acid to different aldimines in presence of
non-expensive copper metal and phosphine ligands. The desired products were produced in good
yield and were characterized by IR, tHNMR and *CNMR.

@_\\ HO, reflux/ dioxane / N, X o
HO catalyst (10 mol%) / phosphine ligand HN-8

Scheme 1. Copper catalyzed arylation of activated aldimines.

O=n=0

Keywords: Arylation reaction, Copper catalyzed, Aldimine.
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Preparation and characterization of Graphene Oxide/Nickel oxide
nanocomposite and Investigation of Its Catalytic Effect on the Thermal
Decomposition of Ammonium Perchlorate
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Graphene oxide (GO) modified transition metal oxide based composites were successfully
synthesize. GO used as a modifier in the catalyst. The structural characteristics of GO/NiO
nanoparticle were systematically studied by using various instrumental techniques including X-ray
diffraction (XRD), Fourier transform infrared (FTIR), scanning electron microscopy (SEM) and
energy dispersive X-ray analysis (EDX). The XRD and SEM results showed that the particle size was
between 20 nm and 50 nm. The catalytic efficiency of the synthesized composite catalyst samples
based thermal decomposition of AP was determined by differential scanning calorimetery (DSC) and
thermogravimetric analysis (TGA) methods. The results show that GO/NiO nanocomposites exhibit
high catalytic activity. The peak temperature of the high-temperature decomposition of AP decreased
by 135 °C and at the same time the peak of the low-temperature decomposition disappeared. As a
result, the GO/NiO nanocomposites could be a promising candidate material for an AP-based
propellant.

fig 1. SEM image of GO/NiO nanoparticle

Keywords: Ammonium perchlorate, Graphene oxide, catalyst, propellant.

References
[1] Kumar H, Tengli PN, Mishra VK, Tripathi P, Bhushan A, Mishra PK. RSC Advances. 2017,
7(58), 36594.

[2] Li N, Geng Z, Cao M, Ren L, Zhao X, Liu B, Tian Y, Hu C. Carbon. 2013, 54, 124,



1** Iranian Catalyst Conference (ICC), 1-2 September 2018, Zanjan, Tran

Green synthesis of NiFe2O4 nanoparticles using H.rawanium and their use as a

green catalyst for the synthesis of pyrimidinone derivatives
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Here we represent green and efficient synthesis of NiFe>O4 nanoparticles (NPs) by Heracleum
rawanium fruit extract as non-toxic reducing agent and stabilizer without adding any surfactant. The
extraction of fruit of this plant with water is described by maceration. The natural products found in
plants have an important role in synthesis of nanoparticles [1,2]. FT-IR spectroscopy, X-ray
diffraction (XRD) pattern and field emission scanning electron microscopy (FESEM) have been used
in the characterization of the nanoparticles thus prepared. The results showing that MNPs
synthesized by H.rawanium extract have high purity and the average particle size is 33 nm. In
addition, Nickel ferrite nanoparticles as an efficient catalyst were used for the synthesis of
pyrimidinone derivatives via multi-component reactions under solvent-free conditions at 80 °C. This
method have several advantages such as short reaction time, excellent products yields (86-94), simple

work and use of recoverable catalyst.

EtO NH
N NiFe,0, |
OEt HaN

NH; Solvent-free, 80 °C

Scheme 1. Synthesis of pyrimidinone derivatives

Keywords: Nickel ferrite, Pyrimidinone, Solvent-Free
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N, N'-dicyclohexylcarbodiimide functionalized FesO4 magnetic nanoparticles: an
efficient heterogeneous organocatalyst for esterification reaction
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Esters are one of the most important and plentiful functional groups in chemistry, and can be found
in pharmaceuticals, natural products, polymers fine and bulk chemicals [1,2]. It is well known that
the utilize of heterogeneous catalysts instead of homogeneous catalysts has many advantages in
organic synthesis. In heterogeneous reaction, tedious methods like filtration and centrifugation are
used to recover catalysts and end in loss of solid catalyst in the separation process [3].

Considering importance of esterification reaction in organic chemistry, in the present work we have
developed new methodology for this reaction in the presence of N, N'-dicyclohexylcarbodiimide
(DCC) as a coupling reagent and DCC-functionalized FesOs magnetic nanoparticles (MNPs-DCC)
as an efficient heterogeneous organocatalyst (Scheme 1). This procedure has several benefits, such
as short reaction time, mild reaction conditions, easy purification of the products and excellent yields.
Additionally, supporting this organosuperbase catalyst on magnetic nanoparticles offers a simple
method for easy reuse and recovery of the catalyst using an external magnetic field.

—0
Fe;04—03Si”™""NH
0 A
N7 “NH
+ R—OH - )k R
o DCC, DCM, r.t. Ar (6}

H

Ar

Scheme 1. MNPs-DCC catalyzed esterification reaction.

Keywords: Esterification, Magnetic Nanoparticles, N, N'-dicyclohexylcarbodiimide.
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Synthesis of NiosCoosFeAlOs nanospinel and evaluation of its photocatalytic
activity
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The general formula of spinel compounds is AB20s, in which the A-site is mostly occupied by
divalent metal and the B-site is occupied by trivalent one. Over the past decades, oxides with spinel
structures have received much research attention due to their physicochemical properties [1,2].

The present study concentrates on synthesis of NiCoFeAlO4 nanoparticles by the means of sol-gel
technique using tragacanth gel. The synthesized nanoparticles were then characterized by Fourier
transform infrared spectroscopy (FTIR), X-ray powder diffraction (XRD), field emission scanning
electron microscopy (FESEM), and vibrating sample magnetometer (VSM).

The photocatalytic activity of NiCoFeAlOs MNPs has been determined for basic red 5 (BR5) dye
degradation in the presence of visible light. The photocatalytic efficiency has been carried out at
various initial dye concentration, photocatalyst dosage, and irradiation time. The results depicted that
NiCoFeAlOs MNPs can degrade of BR5.

This method is cost-effective, simple, less time consuming, eco-friendly, and can consequently be
utilized for scale-up production.

Keywords: Sol-gel method, Basic red 5, Nanospinel.
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Palladium nanoparticle decorated on magnetic pomegranate peel-derived porous
carbon nanocomposite as an excellent catalyst for cross-coupling reactions
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The porous carbon (PC) material was prepared from the carbonization of pomegranate peel waste.
Subsequently, the magnetically separable Fes0s@PC was synthesized from the Fe3O4 nanoparticles
decorated on PC by the co-precipitation method of iron ions. Finally, Fes0.@PC was successfully
decorated with palladium nanoparticles in a simple route by reducing H2PdCls in the presence of
sodium dodecyl sulfate, which is used as both a surfactant and reducing agent. Additionally, the effect
of temperature on carbonization process was studied. The Pd/Fes04s@PC nanocomposite was used as
an efficient and heterogeneous catalyst for the Suzuki-Miyaura and Sonogashira cross-coupling
reactions in an environmentally friendly medium.

Scheme 1. Schematic illustration of the formation procedure of Pd/Fe;0.@PC

Keywords: Carbon, Coupling reactions, Biowaste, Magnetic.
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Synthesis of 3,4-dihydropyrimidinones (thiones), 1,8-dioxo-octahydroacridines
and 1,8-dioxo-octahydroxanthenes as heterocyclic compounds using Ti-MOF
nanocatalyst
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In this Study, Ti-MOF (Metal organic framework) has been used as a novel, an excellent, stable,
recyclable, highly porous hybrid material with large surface area and highly efficient catalyst for
one-pot synthesis of some heterocyclic compounds such as dihydropyrimidinones and
dihydropyrimidinthiones as Biginelli compounds, octahydroquinazolinone, pyrimido[4,5-d]
pyrimidine and tetrahydropyrimidine derivatives as biginelli-like products, 1-amidoalkyl-2-naphtol,
1-aminoalkyl-2-naphtol, acridines, tetrahydrobenzoxanthene-11-one, dioctahydroxanthene and
dibenzoxanthene derivatives under solvent-free conditions. The Ti-MOF catalyst was characterized
by FT-IR, X-ray diffraction (XRD), Scanning electron microscopy (SEM), energy dispersive X-ray
analyzer (EDAX). The structure of the synthetic products identified by spectroscopic methods and
the physical properties such FTIR , melting point and *H-NMR. The main advantage of these
reactions compared to the previous reported results involves shorter reaction time, lower amount of
catalyst, simple procedure, lower temperature, easy workup, reusability of the catalyst and the
products are obtained in high yield.

o Ti-MOF RN N

OH > OH
1 J]\ Solvent-free
+ R'CHO : Rt NH, 70C OO

Scheme 1.: The concerned reaction for the synthesis of 1-amidoalkyl-2-naphtol using Ti-MOF

Keywords: heterocyclic compounds, nanocatalyst, Ti-MOF.
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Photocatalytic degradation of Congo red dye using La(OH)z nanoparticles under
visible light irradiation
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Lanthanides are an attractive class of elements and have unique optical, catalytic, and magnetic
properties because of their unique electron configuration (4f electrons). Lanthanide hydroxides
Ln(OH)s are of great importance because they represent a straightforward approach toward oxides or
sulfides through dehydration or sulfuration. Hydroxyl groups may also act as active sites for surface
grafting through condensation reactions of organic and/or biological reagents [1]. Lanthanum, the
lightest element in the lanthanide series, has been widely studied in its oxide, hydroxide, phosphate,
or oxychloride form and has been extensively applied in optoelectronic devices, phosphors, solid
electrolyte, catalysis, sorbent, and a gas sensor [2,3]. Especially, lanthanum hydroxide (La(OH)a3) is
one of the novel rare earth compounds, and has been used in many field, such as ceramic,
superconductive materials, hydrogen storage materials, electrode materials, etc, especially in catalyst
and sorbent materials. The study of one-dimensional La(OH)3 has also been of growing interest owing
to the promising applications in lanthanum hydroxide nanowires modified carbon paste electrode
(LNW/CPE), catalyst, sorbent materials, sensors, multiplex materials, and the procedure for the
collection of As(lll) [4,5].

In the present study, La(OH)s nanoparticles were prepared by the sol-gel method. The synthesized
Lanthanum hydroxide nanoparticles were characterized by powder X-ray diffraction (XRD), Fourier
transform infrared spectroscopy, scanning electron microscopy and energy dispersive X-ray analysis
(EDX). The X-ray powder diffraction (XRD) analysis revealed the formation of hexagonal phase
La(OH)s with average crystallite size of 29 nm. The present photocatalyst displays notable catalytic
activity for the removal of Congo red dye in water under visible light irradiation. It was established
that the catalyst could remove ca. 90% of the Congo red dye. The effects of initial dye concentration,
photocatalyst dose, and visible light irradiation on dye degradation were evaluated.

Keywords: Lanthanum hydroxide nanoparticles, Visible light irradiation, Photocatalysis.
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Magnesium oxide nanoparticles as a recyclable catalyst for the green

multicomponent synthesis of benzochromene derivatives
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Chromenes are a common structural motif in variety of natural and non-natural products. Their
derivatives have been known to exhibit a wide range of biological and pharmacological activities
such as antioxidant, anticancer, antimicrobial, hypotensive and local anesthetic. In addition, they can
be used as cognitive enhancers, for the treatment of neurodegenerative diseases, including
Alzheimer's disease and schizophrenia disorder [1,2].

Heterogeneous catalysis has been in use since the start of organic chemistry. The activity and
selectivity of these catalysts are enhanced by the surface of a support. Hence, the effective surface
area of the reagent is increased significantly. The catalyst can be reused when recycled, although after
some time it gets deactivated depending on its half-life. The main advantages of heterogeneous
catalysts are the relative ease of catalyst separation from the product, recyclability, non-corrosiveness
and tolerance of extreme operating conditions which makes them environmentally friendly [3,4].

In this work, a facile and efficient one-pot method has been developed for the synthesis of
benzochromenes using MgO NPs as a heterogeneous catalyst by the condensation of aldehydes,
B-naphthol and malononitrile in ethanol as solvent (Scheme 1). The reaction, with this catalyst was
carried out under mild reaction conditions with very good to excellent yields.

(0]
CN CN
MgO nanoparticles
+ + >
CN Etanol-Reflux NH2
1 2 3

Scheme 1. Synthesis of benzochromene derivatives by MgO NPs as catalyst

Keywords: Magnesium Oxide nanoparticles; Benzochromene derivatives; Heterogeneous catalyst
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Synthesis of substituted polyhydroquinolines using zinc chromite nanoparticles
as a heterogeneous catalyst via the Hantzsch reaction
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Polyhydroquinolines are one of the most important groups of nitrogen heterocycles that have attracted
considerable interest because of various important pharmacological and therapeutic properties. Some
pharmacological activities of polyhydroquinolines are calcium channel blockers, vasodilator,
bronchodilator, antiatherosclerotic, antitumor, geroprotective, hepatoprotective, and antidiabetic
agents [1,2]. Furthermore, some polyhydroquinolines exhibit other medicinal applications which
include platelet antiaggregatory activity, neuroprotectant, and cerebral antischemic activity in the
treatment of Alzheimer’s disease. Hantzsch synthesis of polyhydroquinolines is one of the most
significant multi-component reactions due to its key role in the production of these pharmacologically
useful compounds. This method generally involves one-pot condensation of aldehydes with -
dicarbonyls and amine sources under acidic conditions [3,4].

Zinc chromite nanoparticles were used as a reusable and robust heterogeneous catalyst for one-pot
four component synthesis of polyhydroquinoline derivatives via the esteemed Hantzsch reaction
using aryl aldehydes, ethyl acetoacetate, dimedone and ammonium acetate under mild reaction
conditions in short reaction times and good to excellent yields in ethanol medium (scheme 1).
Moreover, the catalyst was also recovered and reused at least four times without significant decrease
in its activity.

0 0

chr204 CO,Et
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Scheme 1. The one-pot four-component preparation of substituted polyhydroquinolines

Keywords: Heterogeneous catalyst, Hantzsch reaction, Substituted polyhydroquinolines
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Antibacterial effect of Aluminum zirconium oxide nanocomposite against clinical
pathogens
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Nano-materials are the more efficient, since they are able to attach more copies of microbial
molecules and cells [1]. Nanoscale materials have been investigated for antimicrobial activity as
growth inhibitors [2], killing agents [3] or antibiotic carriers [4]. The objective of this study was to
evaluate the antibacterial potential of Aluminum zirconium oxide nanocomposite (Al.Zr3Og) against
a clinical isolates of Pseudomonas aeruginos. Pseudomonas aeruginosa has become an important
cause of gram-negative infection, especially in patients with compromised host defense mechanisms.
It is the most common pathogen isolated from patients who have been hospitalized longer than 1
week, and it is a frequent cause of nosocomial infections. Pseudomonal infections are complicated
and can be life-threatening.

In this study the antibacterial activities of nanocomposite (Al.Zr:0g) was investigated against a

clinical isolates of Pseudomonas aeruginosa using agar well diffusion method. Briefly,
6mm-diameter wells were made on the surface of solid medium using a sterile cork borer. Aluminum
zirconium oxide nanocomposite was dissolved in Dimethyl sulfoxide (DMSO) and a solution with
1mg/ml concentration was prepared. Nanocomposite solution and DMSO (Dimethyl sulfoxide was
used as negative control) separately placed in 6mm diameter-wells and incubated at 37 + 2°C for 24h.
Final results were evaluated by measuring the average diameter of inhibition zone around each well.
The results show that zoon inhibition of Aluminum zirconium oxide nanocomposite was 12mm
(Figl). These results confirm the potential of Aluminum zirconium oxide nanocomposite as new
antimicrobial materials.

Keywords: Nanocomposite, Aluminum zirconium oxide, Antimicrobial, Antibacterial, Clinical
pathogens

Fig 1. Inhibition zone of Aluminum zirconium oxide nanocomposite against Pseudomonas aeruginosa in 1mg/ml
concentration
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Magnetically Nanoparticles of Copper Ferrite@antimony: An Efficient Catalyst
for Synthesis of Biscoumarins from 4-Hydroxycoumarin and Aromatic
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Coumarins are biologicaly active compounds with antifungal, antineoplastic, antibacterial,
spasmolytic or cytotoxic activity. 4-Hydroxycoumarin and its derivatives such as dicoumarol are
known as anticoagulants [1-2]. Bis (4-hydroxycoumarin-3-yl) methanes are obtained by the condensation of
two molecules of 4-hydroxycoumarin with one reusable catalyst [3]. These subjects prompted us to prepare
CuFe;04/Sh as an efficient nanocatalyst toward synthesis of biscoumarins with 4-hydroxycoumarin and
aromatic aldehydes in ethylene glycol (Scheme 1). High activity and easy separation makes, CuFe204/Sb as an
ideal catalyst for this transformation. The procedure has the advantages of mild reaction conditions, high yields
of products, short reaction time, and simple experimental technique, making it a useful and attractive process.

OH CHO
N | N CuFe,0,@5b
+ >
Ethylene glygol, 90 °c
o o / F
R

Scheme 1. Synthesis of biscoumarins with CuFe204/Sh
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Vitamins are valuable natural small bimolecules which have been used as organocatalysts [1]. Some
vitamins like Niacin can directly be used in supporting a metal owing to carboxyl functions in its
structures and plays important roles for bind to surface magnetic nanoparticles [2,3]. Also, nitrogen
atom in its structure can be easily sulfonated. Therefore, in continuation of our study on the use of
organocatalysts in organic reactions and the immobilization of natural compounds on solid supports
for the synthesis of a heterogeneous organocatalyst and extension of environmentally friendly
methods, we design a strategy for the preparation of reusable magnetic organocatalyst via grafting
Niacin on magnetic nanoparticles and employed it as an environmentally friendly and recyclable
catalyst for one-pot synthesis of three-component via Strecker reaction, incorporating
aldehydes/ketones, amines and trimethylsilyl cyanides (TMSCN), under solvent-free conditions.
Operational simplicity, product purity, natural resources and reusability of the catalyst are considered
as evident features of this protocol which will hopefully develop to an inexpensive, efficient, and
clean strategy for the synthesis of « -aminonitriles.
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Scheme 1. Synthesis of «-aminonitriles over FesO.@Niacin-SOsH

Keywords: Niacin, -aminonitrile, Strecker reaction.
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Synthesis of silver particle supported on polysiloxane: Characterization and
catalytic application in reduction of para nitrophenol
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Noble metallic nanoparticles (Au, Ag, Pt, etc.) have attracted extensive attention due to their
optical and electronic properties and potential utility in catalysis. Among these noble metallic
nanoparticles, Ag is particularly attractive because of its much lower cost. In particular, its
application in catalysis is most important since it often combines the characteristics of high
reactivity and selectivity. There are many reactions catalyzed by Ag, such as oxidative conversion
of methanol into formaldehyde, 4 selective butadiene epoxidation5 and oxidation of D-glucose.
Especially, the 4-nitrophenol (4-NP) reduction by borohydride in the presence of Ag catalysts has
been accepted as an alternative effective and eco-friendly route to produce 4- aminophenol (4-AP)
in industry [1].

Catalytic reduction of 4-nitrophenol: In order to study the catalytic activity of the as synthesized
particles 25 mL of 4-NP (0.12 mmol/L) aqueous solution were stirred with freshly prepared NaBH4
solution (25 ml, 60 mmol/L). Then 5 mg, 10 mg, 15 mg of micron-SiO; nano-Ag particles were
added into the flask, respectively. As the reaction proceeded, the color of the solution changed
gradually from yellow to colorless at room temperature. UV-vis absorption spectra were recorded
with a time interval of 45 min, 10 min, 7 min, respectively, to monitor the change of the reaction
mixture at room temperature. In comparison with free Ag NPs the Ag-SiO2 NCs exhibited a better
catalytic activity for the reduction of 4-nitrophenol at room temperature. The final products were
thoroughly characterized by Fourier Transform Infrared spectroscopy (FT-IR), X-ray powder
diffraction (XRD), Field Emission Scanning Electron Microscopy (FE-SEM) along with Energy
Dispersive X-ray (EDX) Spectroscopy, thermo gravimetric and differential thermal analysis
(TG/DTA) and X-ray photoelectron spectroscopy (XPS) [2].
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Scheme 1. UV-vis spectra of (A) 4-NP before and after adding NaBH4 solution and (B) the reduction of 4-NP in
aqueous solution recorded every 2 min using micron-SiO2nano-Ag as a catalyst [2]
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In recent years, the Biginelli reaction has been employed for the synthesis of octahydroquinazolinones,
which used cyclic B-diketones instead of open-chain dicarbonyl compounds using concentrated
H>SO4 and HCI as the catalyst. These octahydroquinazolinone derivatives have attracted considerable
attention owing to their diverse pharmacological properties [1,2]. The quinazolinone moiety is found,
as alterative in a wide variety of biologically active compounds which can be used as
hypnotic/sedative drugs for treatment of cancer. Furthermore, quinazolinone derivatives are of
interest because they exhibit a broad spectrum of biological properties, such as analgesic,
antiinflammatory, antimicrobial and anti-tubercular, anti-HIV, antimalarial and antihistamine [3,4].
ZnCr204 nanoparticle has been shown to be an inexpensive, efficient and mild catalyst for the one-
pot synthesis of octahydroquinazolinone derivatives using dimedone, urea and appropriate aromatic
aldehydes in ethanol as a solvent under reflux condition (scheme 1). This methodology is of interest
due to the use of ethanol as a solvent without use of any organic solvent and toxic metals as catalyst,
thus minimizing the cost, the operational hazards, and environmental pollution. Also this modified
route provides much higher yields and simple work-up procedure of products.
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Scheme 1. ZnCr,04-catalyzed synthesis of octahydroquinazolinone derivatives
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