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Abstract:

Over the several past decades, catalysts and

catalytic ~ reactions  have  attracted
considerable attention with the aim of
finding meaningful applications in the
Physics and fine chemical industries. The
nanocatalysts are highly selective, reactive,
and stable; thereby it supersedes the

conventional catalyst.

Introduction:

The new era of Physics is shifting towards
the path of innovative techniques which
mainly concentrates on environmental
aspects [1, 2]. Each and every component of
the reaction is investigated on the basis of
eco friendly concepts such as use of
nonhazardous solvent (water) and solvent-
free synthesis or inexpensive catalyst,
without affecting the yield and quality of the
reaction. Synthesis of heterocyclic core

constitutes the important portion of organic

synthesis because it has wide variety of

pharmacological actions [3—6].

Various methods have been adopted for the
synthesis which includes the use of catalyst
[7, 8], ultrasound irradiation [9—11], and
microwave irradiation [12, 13]. Although
these methods have their own advantages, it
also possesses certain disadvantages like
inaccessible

expensive instruments,

materials, non-recyclable and  non-
selectivity, and so forth. To overcome these,
the role of nanocatalyst holds its application
[14]. Nanoscience is the cram of
phenomenon on a nanometer range. Atoms
are a few tenths of a nanometer in diameter,
and molecules are typically a few
nanometers in size. The smallest structures
humans have been made have dimension of
a few nanometers and the smallest structures
we will ever make will have the dimensions

of a few nanometers. This is because as soon

as a few atoms are placed next to each other,
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the resulting structure is a few nanometers in

size.

Classical Physics and Chemistry is the study
of molecules and their reactions with each
other. Since molecules typically have
dimensions of a few nanometers, almost all
of nanoscience can be reduced to Physics.
Physics  research in  nanotechnology
concerns carbon nanotubes, self-assembly,
C-60 molecules, and structures built using
DNA. Sometimes the chemical description
of a nanostructure is insufficient to describe
its function. Owing to the hasty progress of
nanoscience and nanotechnology, the
primeval colloid science is given a new life.
Because of their great differences from

single molecules and bulk materials,

nanoscale materials, including colloids, have

attracted much attention since the last

decade, especially in the field of catalysis.

Dimensional aspects of

Nanoparticles:

Nanoparticles with a diameter of less than
10 nm have generated intense interest over
the past decade due to their high potential
applications in areas such as sensors,
nanoscale electronics, catalysis, and optics.
The catalytic activity of nanoparticles is
affected by size; therefore, the relative ratio
of surface atom types changes dramatically
with varying particle size. In many cases,
the activity increases as the particle size
decreases due to favorable changes in the
electronic properties of surface atoms, which
are located mainly on edges and corners in

small particles.
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Fig 1: Catalytic activity of nanoparticles size

Aside from considerations of NP size, a
second major area of inquiry is that of the
effect of nanoparticle shape on reaction rate,
selectivity, and deactivation. This work is
derived from the abundance of research
done on single crystal surfaces, which has
demonstrated what is known as structure
sensitivity in catalysis. Experiments on a
wide variety of catalysts have determined
that the atomic arrangement of atoms on a
surface has a significant effect on catalyst

behavior.

Metallic Nanoparticles:

About two-thirds of chemical elements are
metals. Using the molecular orbital
description, as is usual for covalently
bonded atoms in molecules, the generation
of a metallic material can simply be
understood as the formation of an infinitely
extended molecular orbital, leading to
energy bands. The development of a
metallic band structure requires a minimum
number of electronic levels, which have to
be very similar in energy so that electrons
can move by only thermal activation. All the
properties that we know for a bulk metal

derive from the existence of such a band.

The most important property of a metal is its
ability to transport electrons, namely the
property of conductivity. To understand
what conductivity is based on, it is necessary
to consider the relation between occupied
and unoccupied electronic bands, as
electrons can become mobile only if the
energy band of which they are part is not
fully occupied. Most of the d-type transition
metals are characterized by only partially
filled d-orbitals so that incompletely filled
bands result in any case. d10 elements such
as palladium, platinum or gold have nearby
s-bands that can be used for electron
transport. Another important property of
metals, at least for some of them, is
magnetism, for example the well-known
ferromagnetism of iron, cobalt and nickel.
The existence of unpaired electrons is a
condition for magnetism; however, only the
uniform orientation of free spins over a large
area results in ferromagnetism while non-
oriented free spins produce paramagnetic
materials. Copper and gold are the only
colored metals, the others looking °‘silvery’
when they have smooth surfaces. Finely
dispersed metals are all dark brown or black.

The silvery luster and the dark appearance
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are caused by the total reflection of light in
the first case, and by the total absorption of
light in the latter. Color is caused by the
partial absorption of light by electrons in
matter, resulting in the visibility of the
complementary part of the light. On smooth
metal surfaces, light is totally reflected by
the high density of electrons and no color
results; instead a mirror-like effect is

observed [15].

The description of bulk materials is made by
means of the laws of classical physics. A
metal particle will present properties
different from those of metal bulks, because
of the reduction in the size (quantum size
effect). Indeed, if a size range is attained
where the band structure begins to disappear
and discrete energy levels become dominant,
quantum mechanical rules, which are well-
established for describing electronic
situations in molecules and atoms, have to
replace those of classical physics suitable for
bulk materials. Nevertheless, small particles
are parts of a material and not atoms nor

molecules, and are thus considered as

intermediate species.

Metallic NPs, also called nanoclusters, are
pieces of metal at the nanometer scale, of

one to a few nanometers in size. They can be

noncrystalline, aggregates of crystallites or
single crystallites (nanocrystals). Due to the
number of bound metal atoms they contain,
metallic nanoparticles display intermediate
electronic energy levels in comparison with
molecules and metal bulks [16]. As a result,
particular physical and chemical properties
are expected for metallic nanoparticles that
can lead to applications in various areas
such as in catalysis [17]. In this latter
domain, metallic nanoparticles are generally
considered as intermediate species between
metal complexes and metal surfaces, and the
term ‘nanocatalysts’ is now commonly used

to describe them.

Metal colloids are very efficient catalysts
because a large number of atoms are present
on the surface of the nanoparticles. The
method that is used in synthesizing
transition metal nanoparticles in colloidal
solutions is very important for catalytic
applications.  The reduction  method
employed controls the size and the shape of
the transition metal nanoparticles that are
formed, which are very important in

catalytic applications.

Experimental Material:
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Numerous gold, silver and copper is
understood to be the “noblest of all the
metals” with the well-established nobility of
gold, silver and copper as catalyst, several
workers have studied the catalytic activity of

transition metals ions.[18]

Gold as an active material for oxidation
catalysis has received a great deal of
attention in the recent years. My thesis will
focus on silver and copper, covering all
coinage metals. Both metals also have
shown a considerable potential as
homogeneous  catalysts for  different
selective oxidation reactions in the liquid
phase. Cu and Ag can profit from the
extensive knowledge on Au catalysts due to
similarities between the coinage metals. As
an example, alcohol oxidation which was
first studied over gold catalysts can also be
efficiently catalyzed by silver.[19] Synthesis
techniques from gold catalysts can be
adapted for copper and silver but their
complex chemistry requires specialized
routes for catalyst synthesis. The strengths
and opportunities of the two metals will be
discussed and compared stressing out the

chances of Cu and Ag thereby showing that

the two metals are not necessarily

competitors of  gold but often

complementary.

Only few examples where gold is
industrially competitive.[20] On the other
hand, the smaller siblings of gold — silver
and copper — have long been applied for
important catalytic processes in industry,
silver being used in methanol oxidation as
well as ethylene epoxidation [21] and copper
being used in methanol synthesis. However
in academics, both silver and copper
received far less attention and thus have not
made it to step out of the shadow of gold
selective

especially  in liquid-phase

oxidations.

Establishing new  processes on the
background of the discussion on “Green
Science” is certainly important and the price
of a catalyst is a crucial factor in making a
process sustainable. With respect to CO
oxidation, both silver [22-25] and copper
[26-29] have proven their ability to catch up
with gold. Applications of heterogeneous
copper and silver catalysts in the total
oxidation of harmful organic compounds in
wastewater effluents [30-33] underline their
potential in liquid phase oxidations.

Recently, the potential of the coinage metals
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mainly in gas phase reactions was

summarized in two reviews.[34-35]

In the past, efforts were made for the
oxidation of alkyl substituted benzene to
useful products such as benzylic and allylic
ketones by adding stoichiometric amounts of
strong oxidants such as chromium (IV)
reagents, permanganates, tert-butyl
hydroperoxide (TBHP), selenium oxide
(SeO,), ruthenium (VIII) oxide, hydrogen
peroxide, nitric acid, and oxygen [36-38].
However, most of these chemicals are either
toxic or corrosive to reactor wall, unstable in
atmospheric  conditions, nonspecific in
actions, which produce many undesirable
side products, and that increases the
purification cost and environment pollutant
[36-38]. These traditional transformation
schemes are also time consuming and cannot
be recycled [39]. The green Science
approaches must meet health and
environmental safeties and use very little
chemicals reducing both cost and time [40].
Catalytic approaches might be considered as
green since specific chemical transformation
could be achieved within very short time
with the addition of very little catalysts,

significantly reducing production cost as

well as health and environmental risks [41,

42]. According to the North American
Catalysis Society, approximately 35% of
global GDP rest on catalysts and the use of
catalysts in industry are increasing 5% per
year [43]. Currently, more than 60% of
chemical synthesis and 90% of chemical
transformations in chemical industries are
using catalysts [44, 45]. In the recent time,
some transition metal ion complexes have
shown high selectivity, efficiency and
reproducibility to catalyze the reaction under
mild conditions. The single catalytic entity
in homogeneous catalysts can act as a single
active site which can speed up reaction and
reduce the reaction time [46]. However,
homogeneous catalytic processes produce
huge  waste  materials, significantly

disrupting the environmental and ecological

stability [47—49].

Result and Discussion:

In our study, we have introduced a new and
useful applications of ZnCr,O;:3H,O as
oxidant in organic synthesis. Zinc
dichromate trihydrate has been developed
and recently used as an oxidant by
Firouzabadi et al. which has been only used
for the oxidative conversion of a few
functional  groups[50-53]by using this

reagent under solvent-free and mild reaction
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conditions, immediate and high yielding
conversions of TMS, TBDMS and THP
ethers into their aldehydes and ketones.[54]
Oxidative deportation of tetrahydropyranyl
ethers of wvarious alcohols with zinc
dichromate trihydrate under solvent-free
condition and at room temperature were also
investigated. Primary and  secondary

aliphatic THP-ethers also were oxidized to

the corresponding aldehydes and ketones in
80-85% yields.[55]A new efficient method
for deprotection of various types of silyl and
pyranyl ethers into their corresponding
carbonyl compounds under solvent-free
conditions using zinc dichromate trihydrate
(ZDC)[56] as an easily prepared, stable, and

inexpensive reagent.

R} ZnCry07.3H50 Ry
>— OX > =0
R~ solvent-free, r.t., 80-95% R
X=TMS, TBDMS, THP
Ry=Ph. alkyl
Ro= Ph, alkyl, H

Conclusion:

In the presence of zinc dichromate
trihydrate, various sulfides were cleanly
converted into the corresponding sulfoxides
in excellent yields (80%-90%) phenyl alkyl
sulfides were efficiently converted to their
corresponding sulfoxide (85%-90%) in very
short reaction time. Benzyl phenyl sulfide
and dibenzyl sulfide were oxidized to the

corresponding sulfoxides in a 90% yield.

References

[1] S. M. Roopan and F. R. N. Khan, “ZnO
nanoparticles in the synthesis of AB ring
core ofcamptothecin,”Chemical  Papers,
Vol.64, no.6, pp.8§12-817,2010.

[2] G. Madhumitha and S. M. Roopan,
“Devastated crops: multifunctional efficacy
for the production of nanoparticles,” Journal
of Nanomaterials, vol.2013,pp.1-12,2013.

[3] L. Sang-Bum, P. Young In, D. Mi-Sook,
and G. Young-Dae, “Identification of 2,3,6-
trisubstituted quinoxaline derivatives as a
Wnt2/f-catenin pathway inhibitor in non-
small-cell lung cancer cell
lines,”Bioorganic& Medicinal Chemistry
Letters,vol. 20, pp. 5900-5904, 2010.

Available online: https://edupediapublications.org/journals/index.php/IJR/

Page | 620




- ® International Journal of Research

Available at https://edupediapublications.org/journals

e-ISSN: 2348-6848
p-ISSN: 2348-795X
Volume 05 Issue 07

=4

March 2018

[4]N.M.Sabry,H.M. Mohamed, E. S. A. E.
H. Khattab, S. S. Motlag, and A. M. El-
Agrody, “Synthesis of 4H-chromene,
coumarin, 12H-chromeno[2,3-d]pyrimidine
derivatives and some of their antimicrobial
and cytotoxicity activities,” FEuropean
Journal of Medicinal Chemistry,vol.46,
no.2,pp.765-772, 2011.

[5]R.Raj,P.Singh,P.Singh,J.Gut,P.J.Rosenth
al,and V. Kumar, “Azide-alkyne
cycloaddition en route to 1H-1,2,3-triazole-
tethered 7-chloroquinoline-isatin chimeras:
synthesis and antimalarial evaluation,”
European Journal of Medicinal Chemistry,
vol. 62, pp. 590-596, 2013.

[6] M. M.
Sitonio,C.H.CarvalholJr.,I.A.Camposetal.,” A
ntiinflammatory and anti-arthritic activities

of 3, 4-dihydro-2, 2-dimethyl-2H-
naphthol[ 1,2-b]pyran-5, 6-dione (8-
lapachone),” Inflammation

Research,vol.62,pp.107-113,2013.

[7] R.Ghorbani-
VagheiandS.M.Malaekehpoor,“N-
Bromosuccinimide as an efficient catalyst
for the synthesis of indolo [2,3-
b]quinolines,”Tetrahedron Letters, vol. 53,
pp. 47514753, 2012.

[8] K. Rad-Moghadam and S. C. Azimi,
“Mg(BF4)2 doped in[BMIm][BF4]: a
homogeneous ionic liquid-catalyst for
efficient  synthesis of 1,
octahydroxanthenes, decahydroacridines and

8-dioxo-

14-aryl-14H-dibenzo[a,j]xanthenes,”Journal
of  Molecular  Catalysis  A,vol.363-
364,pp.465—469,2012.

[9] T.S.Jin,J.C.Xia0,S.J.Wang, and T. S. Li,
“Ultrasound-assisted synthesis of 2-amino-
2-chromenes with cetyltrimethylammonium
bromide in aqueous media,” Ultrasonics
Sonochemistry, vol. 11, no. 6, pp. 393-397,
2004.

[10]C.L.Ni,X.H.Song,H.Yan,X.Q.Song,and
R.G.Zhong,“Improved synthesis of diethyl
2,6-dimethyl-4-aryl-4H-pyran-3,5-
dicarboxylate under ultrasound irradiation,”
UltrasonicsSonochemistry,vol.17,n0.2,pp.36
7-369,2010.

[11] G. Chen, H. Jia, L. Zhang, B. Chen, and
J. Li, “An efficientsynthesis of 2-substituted
benzothiazoles in the presence
ofFeCl3/Montmorillonite K-10 under
ultrasound irradiation,”’Ultrasonics
Sonochemistry,vol.20,pp.627-632,2013.

[12] A. Lak, M. Mazloumi, M. S.
Mohajerani et al.,, “Rapid formationof
mono-dispersed hydroxyapatite nanorods
with narrow-sizedistribution via Microwave
Irradiation,”Journal of the AmericanCeramic
Society, vol. 91, no. 11, pp. 3580-3584,
2008.

[13]M.S.Mohajerani,M.Mazloumi,A.Lak,A.
Kajbafvala,S.Zanganeh, and S. K.
Sadrnezhaad, “Self-assembled zinc oxide
nanostructures via a rapid microwave-

assisted  route,”Journal of  Crystal
Growth,vol.310,n0.15,pp.3621-3625,2008.

[14] R. Narayanan, “Synthesis of green
nanocatalysts and industrially important
green reactions,”’Green Chemistry Letters
andReviews,vol.5,pp.707-725,2012.

Available online: https://edupediapublications.org/journals/index.php/IJR/

Page | 621




® International Journal of Research

Available at https://edupediapublications.org/journals

e-ISSN: 2348-6848
p-ISSN: 2348-795X

A4

Volume 05 Issue 07
March 2018

[15]Schmid, G. (2001) Metals, in Nanoscale
Materials in Chemistry (ed. K.J. Klabunde),
John Wiley & Sons, Inc., Hoboken, USA,
pp. 15-59.

[16]Schmid, G. (2004) Nanoparticles, from
Theory to Applications (ed. G. Schmid),
Wiley-VCH VerlagGmbH,Weinheim,
Germany, pp. 1-3.

[17]De Jongh, L.J. (1994) Physics and
Chemistry of Metal Cluster Compounds (ed.
LJ. de Jongh), Kluwer Academic
Publishers, Dordrecht, pp. 1-39; Schmid, G.
(1994) Clusters and Colloids, from Theory
to Applications (ed. G. Schmid), Wiley-
VCH VerlagGmbH,Weinheim, Germany.

[18] Jia, Z.; Feng, L.L.; Ying. Z.; Synthesis
of Silver Nanoparticles Loaded onto a
Structural Support and Their Catalytic
Activity, J. Acta Phys. Chim. Sin, 2015,
Vol. 31, 1549-1558.

[19] Alabbad, S.; Adil, S.F.; Assal, M.E.;
Khan, M.; Alwarthan, A.; Rafiq. M.
Siddiqui, H.; Gold & silver nanoparticles
supported on manganese oxide: Synthesis,
characterization and catalytic studies for
selective oxidation of benzyl alcohol,
Arabian Journal of Chemistry, 2014, Vol. 7,
1192-1198.

[20] Hashmi, A.S.K.; Hutchings, G.J.; Gold
catalysis, Angew. Chem. 2006, Vol. 45,
7896-7936.

[21] Ghosh, K.; Iqubal, M.A.; Molla,
R.A.; Mishra, A.; Kamaluddin.; Islam,

S.M.; Direct oxidative esterification of

alcohols and hydration of nitriles catalyzed
by a reusable silver nanoparticle grafted
onto mesoporous
formaldehyde (AgNPs@mPMF), Catal. Sci.
Technol. 2015, Vol. 5, 1606-1622.

polymelamine

[22] Bukhtiyarov, V.I; Gericke, K.A.;
Ethylene Epoxidation over Silver Catalysts,
Royal Society of Chemistry. 2011, Vol. 2,
214-247.

[23] Khan, [.A.; Sajida, N.; Badshaha, A.;
Wattooa, M.H.S.; Anjumb, D.H.; Nadeem,
M.A.; CO Oxidation Catalyzed by Ag
Nanoparticles Supported on SnO/CeO2, J.
Braz. Chem. Soc. 2015, Vol. 26, 223-259.

[24] Boronat, M.; Pulido, A.; Concepcion,
P.; Corma, A.; Propene epoxidation with O2
or H2-02, Mixtures over silver catalysts:
theoretical insights into the role of the
particle size, Phys.Chem.Chem.Phys. 2014,
Vol. 16, 26600-26612.

[25] Hohmeyer, J.; Kondratenko, E.V.;
Bron, M.; Activation of dihydrogen on
supported and unsupported silver catalysts,
Journal of Catalysis, 2010, Vol. 269, 5-14.

[26] Karakhanov, E.A.; Maximov, A.L.;
Kardasheva, Y.S.; Copper nanoparticles as
active catalysts in hydroxylation of phenol
by hydrogen peroxide, Applied Catalysis A:
General, 2010, Vol. 385, 62-72.

Available online: https://edupediapublications.org/journals/index.php/IJR/

Page | 622




- ® International Journal of Research

Available at https://edupediapublications.org/journals

e-ISSN: 2348-6848
p-ISSN: 2348-795X
Volume 05 Issue 07

=4

March 2018

[27] Mondal, P.; Sinha, A.; Salam, N.; Roy,
A.S.; Jana N.R.; Islam, S.M.; Enhanced
catalytic performance by copper
nanoparticle—graphene based composite,

RSC Adv. 2013, Vol.3, 5615-5623.

[28] Jain, S.; Nagar, N.; Devra, V.
Synthesis and characterization of highly
efficient copper nanoparticles and their
catalytic application in oxidative kinetic
study, Advances in Applied Science
Research, 2015, Vol. 6, 171-180.

[29] Theivasanthi, T.; Alagar, M.; X-Ray
Diffraction Studies of Copper Nanopowder,
Archives of Physics Research, 2010, Vol. 1,
112-117.

[30] Ahmed, M.; AlSalhi, M.S.; Siddiqui,
M.K.J.; Silver nanoparticle applications and
human health, ClinicaChimicaActa, 2010,
Vol. 411, 1841-1848.

[31] Panyala, N.R.; Méndez, E.M.P.; Havel,
J; Silver or silver nanoparticles: a
hazardous threat to the environment and
human health?, J. Appl. Biomed, 2008, Vol.
6, 117-129.

[32] Yanase, A.; Komiyama, H.; In situ
observation of oxidation and reduction of
small supported copper particles using
optical absorption and X-ray diffraction,
Surface Science, 1991, Vol. 248, 11-19.

[33] Sahayaraj, K.; Rajesh, S.;

Bionanoparticles synthesis and

antimicrobial applications, Science against

microbial ~ pathogens:  communicating

current research and technological advances,
2011, Vol. 7, 228-244.

[34] Thakkar, K.N.; Mhatre S.S.; Parikh, R.;

Biological synthesis of metallic

nanoparticles, Nanomedicine, 2010, Vol.6,
257-262.

[35] Bondarenko, O.; Juganson, K.; Ivask,
A.; Kismets, K.; Mortimer, M.; Kahru, A.;
Toxicity of Ag, CuO and ZnO nanoparticles
to selected environmentally relevant test
organisms and mammalian cells in vitro: A
Critical Review, Arch Toxicol, 2013, Vol.
87, 1181-1200.

[36] I. Kani and M. Kurtc,a, “Synthesis,
structural  characterization, and benzyl
alcohol oxidation activity of mononuclear
manganese (II) complex with 2,2-bipyridine:
[Mn(bipy)2(ClO4),],” Turkish Journal of
Chemistry, vol. 36, no. 6, pp. 827-840,
2012.

[37] P. Gallezot, “Selective oxidation with
air on metal catalysts,” Catalysis Today, vol.
37, no. 4, pp. 405-418, 1997.

[38] K. George and S. Sugunan, “Nickel
substituted  copper  chromite  spinels:
preparation, characterization and catalytic
activity in the oxidation reaction of

ethylbenzene,” Catalysis Communications,
vol. 9, no. 13, pp. 2149-2153, 2008.

Available online: https://edupediapublications.org/journals/index.php/IJR/

Page | 623




® International Journal of Research

Available at https://edupediapublications.org/journals

e-ISSN: 2348-6848
p-ISSN: 2348-795X
Volume 05 Issue 07

A4

March 2018

[39] S. Devika, M. Palanichamy, and V.
Murugesan,  “Selective  oxidation  of
diphenylmethane to benzophenone over
CeAlIPO- 5 molecular sieves,” Chinese
Journal of Catalysis, vol. 33, no. 7-8, pp.
1086-1094, 2012.

[40] G. Centi and S. Perathoner, “Catalysis
and  sustainable (green) chemistry,”
Catalysis Today, vol. 77, no. 4, pp. 287-297,
2003.

[41] J. H. Clark and D. J. Macquarrie,
“Heterogeneous catalysis in liquid phase
transformations of importance in the
industrial preparation of fine chemicals,”

Organic Process Research & Development,
vol. 1, no. 2, pp. 149-162, 1997.

[42] Y. Wang, X. Wang, and M. Antonietti,
“Polymeric graphitic carbon nitride as a
heterogeneous organocatalyst: from
photochemistry to multipurpose catalysis to
sustainable chemistry,” Angewandte Chemie
International Edition, vol. 51, no. 1, pp. 68—
89, 2012.

[43] D. Cole-Hamilton and R. Tooze,
“Homogeneous catalysis- advantages and
problems,” in Catalyst Separation, Recovery
and Recycling, pp. 1-8, Springer, 2006.

[44] N. R. Shiju and V. V. Guliants, “Recent
developments in catalysis using
nanostructured materials,” Applied Catalysis
A: General, vol. 356, no. 1, pp. 1-17, 20009.

[45] L. Fechete, Y. Wang, and J. C. Vedrine,
“The past, present and ~ future of

heterogeneous catalysis,” Catalysis Today,
vol. 189, no. 1, pp. 2-27, 2012.

[46] D. Habibi, A. R. Faraji, M. Arshadi,
and J. L. G. Fierro, “Characterization and

catalytic activity of a novel Fe nanocatalyst
as efficient heterogeneous catalyst for
selective  oxidation of ethylbenzene,
cyclohexene, and benzylalcohol,” Journal of
Molecular Catalysis A: Chemical, vol. 372,
pp- 90-99, 2013.

[47] M. R. Maurya, A. Kumar, and J. Costa
Pessoa, “Vanadium complexes immobilized
on solid supports and their use as catalysts
for oxidation and functionalization of
alkanes and alkenes,”  Coordination
Chemistry Reviews, vol. 255, no. 19, pp.
2315-2344,2011.

[48] A. Dhakshinamoorthy, M. Alvaro, and
H. Garcia, “Metalorganic frameworks as
heterogeneous  catalysts for oxidation
reactions,” Catalysis Science and
Technology, vol. 1, no. 6, pp. 856867,
2011.

[49] Q. Yin, J. M. Tan, C. Besson et al., “A
fast soluble carbon-free molecular water
oxidation catalyst based on abundant
metals,” Science, vol. 328, no. 5976, pp.
342-345,2010.

[50] Firouzabadi, H.; Sardarian, A. R
Moosavipoor, H.; Afshari, G. M.
Chromium(VI) Based “Oxidant Zinc
Dichromate Trihydrate: A Versatile and
Mild Reagent for the Oxidation of Organic
Compounds , Synthesis”, 285, 1986.

[51] Firouzabadi, H.; Hassani, H,;
Gholizadeh, M.  Phosphorus,Sulfur,and
Silicon and the Related Elements, Synth.
Commun., 179, 1417, 2004.

[52] Firouzabadi, H.; Iranpoor, N.; Hassani,
H.; Sobhani, S. “Immediate and Efficient
Oxidative Deprotection of Dithioacetals to
Carbonyl Compounds by Zinc Dichromate

Available online: https://edupediapublications.org/journals/index.php/IJR/

Page | 624




- ® International Journal of Research

Available at https://edupediapublications.org/journals

e-ISSN: 2348-6848
p-ISSN: 2348-795X
Volume 05 Issue 07

=4

March 2018

Trihydrate  (ZnCr207-3H20)”  ,Synth.
Commun., 34, 1967, 2004.

[53] H. Firouzabadi and F. Shiriny, “Direct

Oxidative Deprotection using
Montmorillonite Supported
Bis(trimethylsilyl)chromate”, Synth.

Commun., 26, 423, 1996.

[54] H. Firouzabadi and F. Shiriny, “Silyl
and Pyranyl Ethers to their corresponding
Carbonyl compounds with Zinc
Dichromate”, Synth. Commun., 26, 649,
1996.

[55] H. Firouzabadi, A. R. Sardarian, H. S.
Moosavipour, and G. M. Afshari,
“Chromium(VI) Based Oxidants; IT 1 . Zinc
Dichromate Trihydrate: A Versatile and
Mild Reagent for the Oxidation of Organic
Compounds”, Synthesis, 285, 1986.

[56] Firouzabadi, H.; Iranpoor, N.; Sobhani,
S.; Sardarine, A. R. “Dinitrogen Tetroxide
Complexes of Iron(Ill) and Copper(I)
Nitrates as New Versatile Reagents for
Organic Synthesis. Efficient and Selective
Oxidation of Sulfides to their Corresponding
Sulfoxides Under Mild
Conditions”, TetrahedronLett., 42, 4369,
2001.

Available online: https://edupediapublications.org/journals/index.php/IJR/

Page | 625




