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Esterification of alkyl acids with alkanols over
MCM-41 molecular sieves: Influence of hydrophobic
surface on condensation reaction

Tin-containing ordered mesoporous silica materials were synthesized by direct hydrothermal method
(Sn–MCM-41, Sn–MCM-48) and by the grafting method (Sn/MCM-41, Sn/MCM-48, Sn/SBA-15) and
were used as catalysts in the MPV reduction reaction of carbonyl compounds using 2-butanol and 
2-propanol as hydrogen transfer agents. 
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Cu/�-Al2O3 catalysts were studied for the thermo-
catalytic decomposition of methane at 800–1000 °C.
They were characterized using ICP-MS, XRD and
BET analysis, H2 and CH4 TPR, FT-IR, TGA under
reaction mixture and isothermal tests in a fixed bed.
They were compared with reference compounds
containing copper oxide and copper aluminate, respec-
tively. The applicability of catalysts in a 
fluidized bed was analyzed. 
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Copper catalysts for H2 production via CH4 decom-
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A facile regio- and stereoselective synthesis of 
�-aminosulfides from aziridines using ammonium-
12-molybdophosphate

A simple and facile synthesis of 7-arylbenzopyrano[1,3]diazepines has been accomplished by treatment of
4-hydroxycoumarin, cyanoguanidine with aromatic or heteroaromatic aldehydes using molecular iodine in
non-protic solvent under reflux.
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Molecular iodine: A highly efficient catalyst for the
synthesis of 7-arylbenzopyrano[1,3]diazepines in
non-protic solvents

Copper dipyridine dichloride (CuPy2Cl2) has been
found to be an efficient catalyst for the synthesis of
N-aryl anthranilic acids from ortho-halobenzoic
acids and aromatic amines. Some of the advantages
of this method are high chemo selectivity, ease of
operation, and high yields (56–92%).
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A covalently anchored sulfonic acid onto the surface of silica gel catalyzed one-pot synthesis of 3,4-
dihydropyrimidinones/thiones has been reported under heterogeneous conditions. The catalyst 1 was found
to be completely heterogeneous and is re-usable for several times without loss of significant activity.
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Covalently anchored sulfonic acid onto silica as an
efficient and recoverable interphase catalyst for the
synthesis of 3,4-dihydropyrimidinones/thiones

The reaction mechanisms between Sn-(n-C4H9)4
and several specific types of alumina surface sites
are studied. A new preparation method for the con-
trolled synthesis of bimetallic PtSn/Al2O3 catalysts
is presented avoiding undesired anchoring of tin on
the support. The bimetallic particles are analysed by
119Sn Mössbauer spectroscopy and a structural
model of the particles is proposed. 
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C4H9)4 and alumina surface sites. Application to the
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Phosphomolybdic acid-Al2O3: A mild, efficient,
heterogeneous and reusable catalyst for regioselec-
tive opening of oxiranes with amines to �-amino
alcohols

Reaction of epoxides and carbon dioxide to corresponding cyclic carbonates using silica supported polyvinyl
pyridine as a highly active heterogeneous base catalyst has been reported. The roles of various reaction
parameters are studied in detail for the reaction and the catalyst was found to be recyclable up to four 
recycles without any loss in the catalytic activity. 
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A novel and highly efficient photocatalyst, Eosin Y-
sensitized Pt-loaded nanotube Na2Ti2O4(OH)2
(NTS), was found to be very active for hydrogen
generation in triethanolamine (TEA) solution under
visible-light irradiation (� � 420 nm). The catalyst
showed a long-term stability over 100 h after con-
secutive 10 runs, up to 14.97% of quantum yield
was obtained. 
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Visible-light driven photocatalytic hydrogen gener-
ation on Eosin Y-sensitized Pt-loaded nanotube
Na2Ti2O4(OH)2

The effects of Zn and Sn on the electronic environ-
ment of Pt atoms were different. Zn tended to
increase the electronic density of the surface of Pt
atoms which could be related to the formation of
PtZn alloy. In contrast Sn resulted in a decrease in
the electron density of Pt atoms, possibly due to the
electron-attracting Sn(II) ions. 
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Properties of the metallic phase of zinc-doped plat-
inum catalysts for propane dehydrogenation

Manganese nodule leached residue (MNLR) a solid
waste after selective extraction of Cu, Co and Ni
from Indian Ocean manganese nodule and washed
with water to remove sulphate and other impurities
present in its surface. The catalytic activity of the
waste material was tested for liquid phase esterifica-
tion of acetic acid with n-butanol. Water-washed
leached residue calcined at 400 °C shows highest
catalytic activity with 76.6% conversion and 100%
selectivity for n-butyl acetate. A gradual rise in the
conversion was seen with increase in duration of the
reaction period. As seen from the above figure, 4 h
of reaction time completes 76.6% of the reaction
where as at the end of 7 h only 80% of the reaction
is complete. 

The selectivity towards n-butyl acetate on the other
hand remains same, i.e. 100% at 7 h. 
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Esterification of acetic acid with n-butanol over
manganese nodule leached residue

A silica-supported catalyst SC was prepared by the immobilization of the titanium(IV) complex (I) bearing
[O�NS] tridentate ligand on modified methylaluminoxane (MMAO) treated silica. Its performance in 
ethylene polymerizations was investigated by the variation of polymerization conditions. The results indi-
cated that the good catalytic activities and incorporation of 1-hexene in copolymer can be obtained. In com-
parison with homogeneous catalyst (I), such silica-supported catalyst gave polymers with higher Mw, high-
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[O�NS] tridentate ligand and its behavior in ethyl-
ene homo- and copolymerization with 1-hexene
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ing and microwave irradiation
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Silica supported perchloric acid: A mild and highly
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Cobalt containing MCM-41 was prepared by direct hydrothermal, grafting and immobilization methods. The
catalyst shows excellent activity in the oxidation of ethylbenzene in presence of tert-butyl hydroperoxide
oxidant, under solvent free conditions.

Shrikant S. Bhoware, A.P. Singh

Journal of Molecular Catalysis A: Chemical 266
(2007) 118

Characterization and catalytic activity of cobalt con-
taining MCM-41 prepared by direct hydrothermal,
grafting and immobilization methods
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The modification and stability of �-Al2O3 based cat-
alysts for hydrolytic decomposition of CF4

The homogeneous catalytic hydration of 1,2-, 1,3-and
1,4-dicyanobenzenes was achieved under heating
using organometallic nickel(0) catalysts of general
formula [(dippe)Ni(�2-N,C-1,n-(CN)2-bezene)].
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The catalytic hydration of 1,2-, 1,3- and 1,4-
dicyanobenzenes using nickel(0) catalysts

La-doped ZnO nanoparticles with different La con-
tents were synthesized and characterized by various
sophisticated techniques such as XRD, UV–vis,
AFM, XPS, and HR-SEM. It was found that the par-
ticle size of La-doped ZnO is much smaller as com-
pared to that of pure ZnO and decreases with
increasing La loading. The effects of the adsorption
of MCP, lights of wavelength, and the solution pH
on the photocatalytic activity of La-doped ZnO with
different La loading were studied and the results
were compared with pure ZnO and pure TiO2. It was
observed that the rate of degradation of MCP over
La-doped ZnO increases with increasing La loading
up to 0.8 wt% and then decreases. Among the cata-
lyst studied, the 0.8 wt% La-doped ZnO was the

most active, showing high relative photonic effi-
ciencies and high photocatalytic activity for the
degradation of MCP (see figure). 
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Photocatalytic activity of La-doped ZnO for the
degradation of monocrotophos in aqueous suspen-
sion
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Pure and Zr4� doped nano TiO2 was prepared by sol–gel method using titanium(IV) isopropoxide and zir-
conium nitrate as precursors. The photocatalytic degradation of 4-chlorophenol (4-CP) in aqueous solution
was carried out using pure and Zr4� doped TiO2. Experimental results revealed that 3 mol% Zr4� doped
TiO2 requires shorter irradiation time for complete mineralization of 4-CP than pure nano TiO2 and com-
mercial TiO2 (Degussa P25).
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Enhanced photocatalytic degradation of 4-
chlorophenol by Zr4� doped nano TiO2

Pd-promoted Ag/Al2O3 (Ag-Pd/Al2O3) showed a
better performance than Ag/Al2O3 in the selective
catalytic reduction (SCR) of NOx by C3H6.
However, the situation is just the contrary in the
presence of SO2. This phenomenon is due to the for-
mation of sulphate on Ag sites promoted by Pd. The
accumulation of surface sulphate on Ag-Pd/Al2O3
inhibited the formation of nitrate and –NCO species,
subsequently inhibiting the SCR of NOx.
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Poisoning effect of sulphate on the selective catalytic
reduction of NOx by C3H6 over Ag-Pd/Al2O3

Artificial designed surface active centres using
Pd–M–O (M = transition metal) on zeolite, including
special Pd chemical environments and “weakly”
chemical-adsorbed oxygen, not only showed 
excellent performance for CO oxidation at low 
temperature but was also successfully applied to CO
electro-oxidation.
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Constructing surface active centres using Pd–Fe–O
on zeolite for CO oxidation
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Selectively catalytic epoxidation of styrene with dry
air over the composite catalysts of Co-ZSM-5 coor-
dinated with ligands
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An IR study of methanol steam reforming over ex-
hydrotalcite Cu–Zn–Al catalysts

2-Arylbenzimidazoles have been synthesized from aromatic carboxylic acid and o-phenylenediamine under
microwave irradiation (MW) and solvent-free conditions with catalytic amounts of hydrochloric acid in
ambient pressure. This procedure constitutes a simple and practical green synthetic method for benzimida-
zoles and their structural analogs. 
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Acid-catalyzed solvent-free synthesis of 2-arylben-
zimidazoles under microwave irradiation
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Effect of treatment temperature on the crystal struc-
ture of activated carbon supported CuCl2–PdCl2
catalysts in the oxidative carbonylation of ethanol to
diethyl carbonate

The water-soluble iron (III) porphyrin containing sulphonate group was immobilized into anionic Dowex
resin. This catalyst was efficient for the release of nitric oxide (NO•) and the citrulline formation in the oxi-
dation of L-arginine with hydrogen peroxide. The catalyst was quite stable and recovered quantitatively by
simple filtration and reused without loss of activity. 
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Biomimetic oxidation of L-arginine with hydrogen
peroxide catalyzed by the resin-supported iron (III)
porphyrin

There were significant changes in the crystal 
structure of copper hydroxide chloride at the treating
temperatures of 303 K, 523 K, 573 K and 673 K.
Part of �-Cu2(OH)3Cl crystals were converted to
Cu(OH)Cl at temperature 523 K, which is more
active as the catalyst in the oxidative carbonylation
of ethanol to diethyl carbonate.
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Influence of acidity of montmorillonite and modi-
fied montmorillonite clay minerals for the conver-
sion of longifolene to isolongifolene

The present work describes the synthesis of the surfactant-stabilized aqueous palladium nanoparticle 
suspension. The catalytic hydrogenation and dehalogenation of various halogenoarenes have been investigated
with Pd and Rh nanoparticles under mild pressure and temperature. The competitive dehalogenation/hydro-
genation was discussed in the light of the nature of metal.
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Competitive hydrogenation/dehalogenation of
halogenoarenes with surfactant-stabilized aqueous
suspensions of rhodium and palladium colloids: A
major effect of the metal nature

The following reaction scheme is proposed for the
kinetics of oxidation of crotonic acid by periodate in
aqueous perchloric acid medium catalysed by Pd(II)
to explain the observed experimental results:.
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Mechanistic study of palladium(II) catalysed oxida-
tion of crotonic acid by periodate in aqueous 
perchloric acid medium

Gold nanoparticles were loaded in thermorespon-
sive micelles of PS-b-PNIPAM to form a responsive
catalyst. The catalytic activity of the responsive 
catalyst was modulated due to the thermoresponsive
PNIPAM. Below LCST of the PNIPAM chains, the
activity increased with the increase in temperature;
above LCST, the activity decreased with the
increase in temperature.
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A novel iron-enhanced, base-catalyzed biomimetic
oxidation of 3,5-di-tert-butylcatechol has been
observed in the presence of dioximatoiron(II) com-
plexes in methanol. The active intermediate is the
iron-peroxo species (I) formed from catecholato(1-)
and O2. UV–vis and ESR spectroscopy were used to
support kinetic analysis aimed at elucidating the
reaction mechanism.
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Iron-assisted, base-catalyzed biomimetic activation
of dioxygen by dioximatoiron(II) complexes.
Kinetics and mechanism of model catecholase
activity
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Green protocol for Willgerodt–Kindler transforma-
tion using [bmim]BF4 ionic medium

The acidity of Mo–O–Al clusters can be determined using the deprotonation energy and it increases with
increasing formal oxidation state of molybdenum in the cluster. The acidity is related to the activation energy
for double bond isomerisation of olefins.
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A DFT-study on the acidity of Mo–O–Al-clusters

The complexes [Rh(CO)2ClL] (L = Py-2-COOR, Py-3-COOR and Py-4-COOR; R = CH3, C2H5) have been
synthesized, which undergo partial decarbonylation to produce [Rh(CO)ClL	] (L	 = Py-2-COOR). The rate
of oxidative addition reactions of electrophiles like CH3I, C2H5I, C6H5CH2Cl and I2 to the complexes
depends on the ligand. The catalytic activity of the complexes in carbonylation of methanol is higher than
that of the species [Rh(CO)2I2]�. 
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Dicarbonylrhodium(I) complexes of functionalized
pyridine ligands and their catalytic activities
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The kinetics of Ru(III)-catalyzed oxidation of 2-phenylethylamine with sodium N-chlorobenzene-
sulphonamide has been studied in acid medium. The reaction rate shows first-order dependence each on
[CAB], [H�] and [Ru(III)Cl3] and fractional order on [PEA] and [Cl�]. The reaction stoichiometry was
found to be 1:1 and the oxidation product was identified as phenyl acetaldehyde. Activation parameters have
been evaluated from the Arrhenius plot. RN�H2Cl has been postulated as the reactive oxidizing species.
Plausible mechanism and the related rate laws have been deduced.

K.N. Mohana, N. Prasad

Journal of Molecular Catalysis A: Chemical 266
(2007) 267

Ruthenium(III)-catalyzed oxidation of 2-
phenylethylamine with sodium N-chlorobenzene-
sulphonamide in hydrochloric acid solution: A
kinetic and mechanistic study

The Mn(II)Br8T3PyP complex, a new �-octabromi-
nated derivative of Mn(III)T3PyPCl, exhibits unex-
pected catalytic and electrochemical properties,
which are in sharp contrast to the ortho-isomer 
analogue and other perbrominated porphyrin 
complexes. Catalytic efficiency could be tuned by
the choice of oxidant (PhIO or PhI(OAc)2) and/or
the use of additives (imidazole, water), but bromination
did not yield overall an oxidatively robust catalyst.
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Cyclohexane hydroxylation by iodosylbenzene and
iodobenzene diacetate catalyzed by a new �-
octahalogenated Mn–porphyrin complex: The effect
of meso-3-pyridyl substituents

A series of Fe(III) and Mn(III) complexes containing tetradentate pyridine-2-carboxamido ligands have been
synthesized and their applications in epoxidation have been studied with the best yield of 92% for 
4-methoxylstyrene by using [Mn(bbpc)Cl(DMF)] (H2bbpc = 1,2-bis(4	-tert-butylpyridine-2	-carboxamido)-
4,5-dichloro-benzene) as catalyst.
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Epoxidation catalyzed by iron(III) and man-
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Amberlist-15 as heterogeneous reusable catalyst for
regioselective ring opening of epoxides with amines
under mild conditions
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The reaction of 6-amino-1,3-dimethyluracil with substituted ferrocenyl-ketoalkynes using nickel cyanide as
homogeneous catalyst precursor in aqueous alkaline medium, affords 7-ferrocenyl-2,4-dioxopyrido[2,3-
d]pyrimidines derivatives, in moderates yields under mild conditions.
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First catalytic synthesis of 7-ferrocenyl-2,4-
dioxopyrido [2,3-d]pyrimidines derivatives in water


