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Friedel-Crafts acylation reactions using heteroge-
neous catalysts stimulated by conventional and
microwave heating

The use of microwave radiation for the stimulation of the acylation of anisole using decanoic acid results in
enhancement of the catalytic activity of a range of solid-acid catalysts. This enhancement of activity cannot
easily be explained in terms of selective heating of the catalyst, instead a mechanism whereby the
microwaves assist desorption of water from the acid sites is proposed.
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(R,R)-DPEN-modified Ru/y-Al,0;—An efficient
heterogeneous catalyst for enantioselective hydro-
genation of acetophenone

A higher ee value of 60.5% has been obtained for enantioselective hydrogenation of acetophenone with a 5
wt.% Ru/y-Al,O; catalyst modified by R,R-1,2-diphenylethylene-diamine and phosphine ligand.

Ru/y-AlLO5

(R,R)-DPEN, TPP
KOC(CHy)3, solvent
ee : 60.5% (Conv. > 99%)

+ H,

Mannar R. Maurya, Anil K. Chandrakar,
Shri Chand

Journal of Molecular Catalysis A: Chemical 278
(2007) 12

Oxidation of methyl phenyl sulfide, diphenyl sulfide
and styrene by oxovanadium(IV) and copper(Il)
complexes of NS donor ligand encapsulated in
zeolite-Y

Oxovanadium(IV) and copper(II) complexes of monobasic bidentate NS donor, 2-mercaptomethylbenzimi-
dazole (Htmbmz) have been encapsulated in the cavity of zeolite-Y and characterized. These complexes
catalyze the oxidation, by hydrogen peroxide and zert-butylhydroperoxide, of styrene, methyl phenyl sulfide
and diphenyl sulfide in good yield.

I 0y 0

S«
©/ CH; H,0, (j/s"CH3 ©/S\CH
L . n 3
catalyst
+
S catalyst ﬁ g
O

doi:10.1016/S1381-1169(07)00597-3



vi

Contents

Masoud Salavati-Niasari

Journal of Molecular Catalysis A: Chemical 278
(2007) 22

Synthesis, characterization and catalytic epoxida-
tion of styrene using molecular oxygen over “neat”
and host—guest nanocomposite materials

The complexes of Fe(II) were synthesized with the azamacrocyclic ligands; [12]aneN,: 1,4,7,10-tetraazacy-

clododecane-2,3,8,9-tetraone; [ l4]aneN4:
B202[12]aneN 4 dibenzo-1,4,7,10-tetraazacyclodode-
cane-2,3,8,9-tetraone and Bzo,[14]aneN,: dibenzo-
1,4,8,11-tetraazacyclotetradecane-2,3,9,10-tetraone.
Iron(II) complexes with azamacrocyclic ligand were
entrapped in the nanocavity of zeolite-Y by a two-step
process in the liquid phase: (i) adsorption of
[bis(diamine)iron(ID)]; [Fe(N-N),]J@NaY; in the
supercages of the zeolite, and (ii) in situ condensation of
the iron(Il) precursor complex with diethyloxalate.
These new nanocatalyst materials are efficient heteroge-
neous catalysts for the epoxidation of styrene with
molecular oxygen in the absence of a sacrificial
reductant.
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A highly active Cu-MgO-Cr,0; catalyst for simul-
taneous synthesis of furfuryl alcohol and cyclohexa-
none by a novel coupling route—Combination of
furfural hydrogenation and cyclohexanol dehydro-
genation

A highly active Cu-MgO-Cr,0; catalyst for simultaneous formation of cyclohexanone and furfuryl alcohol
in a novel coupling route from cyclohexanol and furfural is advantageous in terms of avoiding external H,
supply and the presence of Cu’/Cu™ species with the smaller Cu particle size at the surface are responsible

for good yields.
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Iodine-catalyzed coupling of 4-hydroxyproline with
isatins: An expeditious synthesis of 3-pyrrolyl
indolin-2-ones

Iodine is found to catalyze efficiently the coupling of 4-hydroxyproline with isatins under mild conditions

to produce 3-(1H-pyrrol-1-yl)indolin-2-one and 11-(1H-

in excellent yields.
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PMA/Si0, as efficient, cost-effective and recyclable
catalytic system for the synthesis of highly substi-
tuted pyrroles

A mild and efficient method for the synthesis of highly substituted pyrroles is described using phospho-
molybdic acid supported on silica gel as a reusable catalyst. The use of PMA supported on silica gel makes
it quite simple, more convenient and environmentally friendly.
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studied. Observed kinetic data with spectrophotometric
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Studies in kinetics and mechanism of oxidation of
D-glucose and D-fructose by alkaline solution of
potassium iodate in the presence of Ru(IIl) as
homogeneous catalyst
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species, i.e. [RuCl,(H,0),(OH),]~ and 10,

N

[“—0—RuCl, (H,0) (OH),




viii

Contents

Iwona Kuzniarska-Biernacka, Ana R. Silva,
Ana P. Carvalho, Joao Pires, Cristina Freire

Journal of Molecular Catalysis A: Chemical 278
(2007) 82

Direct immobilisation versus covalent attachment of
a Mn(IIT)salen complex onto an Al-pillared clay and
influence in the catalytic epoxidation of styrene

A Mn(Ill)salen complex has been directly immo-
bilised and covalently attached onto organo-func-
tionalised pillared clays. The new materials have
been characterised and tested in the catalytic epoxi-
dation of styrene with iodosylbenzene as an oxygen
source.

X.J. Wang, M. Xiao, S.J. Wang, Y.X. Lu,
Y.Z. Meng

A copper modified (Ni, V, O) semiconductor com-
plex catalyst was synthesized and utilized in the
direct syntheses of DMC from CO, and CH;OH.

8
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Direct synthesis of dimethyl carbonate from carbon
dioxide and methanol using supported copper (Ni,

and surface catalytic reaction.
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Rh(PPh;);Cl/ionic liquid (molten salt) used as thermoregulated and recyclable catalytic system for hydrosi-
lylation had been investigated. The hydrosilylation process could be influenced by the alkyl chains attached
on the pyridinium and imidazolium cations. And this catalyst system combines the advantages of ionic
liquid with convenient product separation.
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Aqueous biphasic catalytic hydrogenation of olefins
and  olefin  mixtures by the [Rh(u-
Pz)(CO)(TPPMS)], complex, Pz = pyrazolate,
TPPMS = (C4Hs),P(C¢H,SO;Na)

The complex [Rh((-Pz)(CO)(TPPMS)]2 was used
as a catalytic precursor for the aqueous biphasic
hydrogenation of several olefins and olefins
mixtures resembling naphtha cuts. The observed
catalytic activity was 1-hexane > styrene > cyclo-
hexene > 2,3-dimethyl-1-butene. The catalyst was
shown to be resistant to sulfur poisons and recyclable
for five consecutive runs without loss of activity.
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Catalytic properties of Ru nanoparticles introduced
in a matrix of hypercrosslinked polystyrene toward
the low-temperature oxidation of D-glucose

The catalytic properties and structural characteriza-
tion of catalysts derived from hypercrosslinked
polystyrene (HPS), a polymer exhibiting meso-
porosity and loaded with ruthenium in various
amounts, are investigated in the oxidation of D-glu-
cose to D-gluconic acid. Transmission electron
microscopy, X-ray fluorescence analysis, nitrogen
physisorption measurements, diffuse reflectance
infrared Fourier transform spectroscopy of adsorbed
CO, EXAFS, XANES and catalytic studies show the
presence of catalytically active nanoparticles of
mixed composition (metal/oxide) with a mean
diameter of 1-2 nm.
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Rate acceleration of phosphoric acid-catalyzed
Diels-Alder reaction by internal hydrogen-bonding
of adjacent hydroxy group

The Brgnsted acid-catalyzed Diels-Alder reaction was examined. Phosphoric acids were effective Brgnsted
acids for the Diels-Alder reaction of cyclohexadienones and activated by the internal hydrogen-bonding of

the adjacent hydroxy group.
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Structural studies on a solid self-supported
Ziegler—Natta-type catalyst for propylene polymer-
ization

The article describes structural studies on a solid
MgCl,-based TiCl, Ziegler-Natta catalyst for
propylene polymerization prepared via emulsion
technique. Although the surface area of this self-
supported catalyst sample is exceptionally low, the
activity is high. SEM measurements revealed an
intriguing structure: evidently the catalyst particle is
composed of nanoribbons (figure) that extend from
the center of the particle to the surface.




Contents

Sumeet K. Sharma, Parimal A. Parikh,
Raksh V. Jasra

Journal of Molecular Catalysis A: Chemical 278
(2007) 135

Solvent free aldol condensation of propanal to
2-methylpentenal using solid base catalysts

Catalytic activities of alkali ion-exchanged zeolites, alumina, alkali treated alumina and hydrotalcite having
varied Mg/Al molar ratio were evaluated for aldol condensation of propanal in liquid phase under solvent
free condition. The maximum conversion (97%) of propanal with 99% selectivity of
2-methylpentenal was observed at 100 °C and 10 h using activated hydrotalcite of Mg/Al molar ratio of 3.5
as a catalyst.
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Natural and H,-reduced limonite for organic oxida-
tion by a Fenton-like system: Mechanism study via
ESI-MS and theoretical calculations

In this work the reactivity of the Fenton heteroge-

neous system HCOOC//H,0, using thermal treated o 2 SOLIOD ‘(’;;": st’ﬁ')e ne

limonite was studied. Experiments were carried out 80 @

to investigate the effect of formic acid contents and o
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The role of copper(Il) ions in the photocatalytic oxi-
dation of 1,4-dioxane
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Dithio palladium modified silicas—New heteroge-
neous catalysts for Suzuki cross-coupling reactions

In this paper we report on new silica immobilized di(ethylthio)ethane and di(ethylthio)propane palladium
catalysts where the presence of two sulfur donor atoms in the immobilized ligands assist Pd binding.
Catalyst synthesis and use in Suzuki coupling chemistry under two different sets of conditions, isopropanol
at room temperature and hot xylene is reported. The catalysts may be recycled and are resistant to leaching
in both cases.
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An ab initio and DFT study of the interaction
between ethanethiol and zeolites

The manuscript reports the first theoretical investi-
gation about the interaction of ethanethiol with an
acid zeolite as represented for a cluster of 12-mem-
bered ring that has been fully optimized with
Hartree—Fock and B3LYP methods at C symmetry.
The results leads to the formation of an etanethi-
ol-zeolite complex which properties are similars to
previous reported that represent the adsorption of
sulfur compounds in acid zeolites. The calculations
consist of structural, electronic, energetic and vibra-
tional aspects of the sulfur compound-zeolites com-
plexes.

Masoud Salavati-Niasari, Mehdi Bazarganipour

Journal of Molecular Catalysis A: Chemical 278
(2007) 173

Effect of single-wall carbon nanotubes on direct
epoxidation of cyclohexene catalyzed by new
derivatives of cis-dioxomolybdenum(VI) complexes
with bis-bidentate Schiff-base containing aromatic
nitrogen—nitrogen linkers

The synthesis and characterisation of three dimeric
cis-dioxomolybdenum(VI) complexes involving
Schiff-base ligands is described. Ligands were

obtained by condensation of salicylaldehyde with @ (Mo, T 7l SWNT > @O
. . . . 180 min, 80 °C, 1,1,2,2-tetrachloroethane
aromatic nitrogen—nitrogen linkers. [MoO,(acac),]

reacted with the prepared ligands forming six-coor- H}ﬁ u(ﬁ H@
dinated cis-dioxoMo(VI) complexes; [MoO,L!=3],. N—= QN e

These complexes show good catalytic activity and
selectivity in the epoxidation of cyclohexene with #-
butylhydroperoxide (TBHP), especially for complex

5
Qo
[M002L3]2, which could give a nearly 88% of \ N—
epoxidation conversion and 94% of selectivity. The % HR} %
addition of single-wall carbon nanotubes (SWNT) L s L

can enhance the conversion of the Mo complexes
and the selectivity of epoxide.
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On the mechanism of the catalytic destruction of
1,2-dichloroethane over Ce/Zr mixed oxide catalysts

The oxidation mechanism of the oxidation of 1,2-dichloroethane on Ce/Zr mixed oxides was investigated by
means of a combined flow and infrared spectroscopy study. The decomposition occurs through by
dehydrochlorination into vinyl chloride in the presence of acid sites. This intermediate can be attacked by
nucleophilic oxygen species from the catalyst to form chlorinated alkoxide species, which readily decompose
to gradually generate acetaldehyde, acetates and CO,.
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Pd-loaded NaY zeolite as a highly active catalyst for
ligandless Suzuki—Miyaura reactions of aryl halides
at low Pd loadings under aerobic conditions

Palladium-loaded NaY zeolite was found to be a highly active catalyst precursor for Suzuki—-Miyaura (SM)
reactions of aryl bromides and aryl chlorides at low Pd concentrations in air. The presence of excess amounts
of moist zeolite promoted the reactions of aryl chlorides.
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Gold nanoparticles: Support effects for the WGS
reaction

Gold nanoparticles supported on reducible and non-
reducible oxides with comparable gold particle size
were studied in the WGS reaction. The activity of
Au on reducible oxides was much higher than the
one observed on non-reducible oxides. The
optimum calcination temperature was 300 °C. For
samples calcined at 300 °C and reaction temperatures
below 225 °C the activity varied as follows: TiO, >
CeO, &Gt; Al,0; &Gt; SiO,
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Aline Auroux, Jianyi Shen
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Surface acidic and redox properties of V-Zr-O cata-
lysts for the selective oxidation of toluene to ben-
zaldehyde

A series of V-Zr-O (V,05-ZrO,) complex oxides
were prepared by the sol-gel method, and ZrV,0,
was found to be the main phase in the 50% V,Os-
ZrO,, which exhibited the significantly lower sur-
face acidity and relatively stronger redox ability as
evidenced by the probe reaction of isopropanol con-
version in air, and thus, the better reactivity for the
selective oxidation of toluene to benzaldehyde and
benzoic acid.
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More than sixty-five percent of CO conversion and >75% LPG selectivity in hydrocarbons could be kept
during 150 h operation in the direct synthesis of LPG from syngas via methanol and dimethyl ether over

Pd—Zn—Cr/Pd- hybrid catalyst.

. 4 . CO+H:2 LPG(CsHs+CaH 10)
Direct synthesis of LPG from synthesis gas over
Pd-Zn—Cr/Pd- hybrid catalysts
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Paolo Zucca, Giuseppe Mocci, A new biomimetic lignin-peroxidase-like heteroge-
Antonio Rescigno, Enrico Sanjust neous catalyst was investigated. It could be of o
potential interest for oxidative degradation of plant Silica
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5,10,15,20-Tetrakis(4-sulfonato-phenyl)porphine-
Mn(III) immobilized on imidazole-activated silica
as a novel lignin-peroxidase-like biomimetic catalyst

effluents, containing soluble lignin derivatives.
5,10,15,20-Tetrakis(4-sulfonato-phenyl)porphine-
Mn(IIT) was coordinated to imidazole-bearing silica
to give a stable adduct. This showed a remarkable
ability to catalyze veratryl alcohol oxidation at the
expenses of H,0,. Kinetic and operational charac-
terisation of the catalyst is also reported.

bead




Contents xiii

Z.S. Liu, G.L. Rempel

Journal of Molecular Catalysis A: Chemical 278
(2007) 228

The triphasic transfer hydrogenation of aromatic
aldehydes by aqueous sodium formate in the pres-
ence of heterogenized ruthenium(Il) complexes
bound to swellable polymer matrices

Aromatic aldehydes can be reduced to the corresponding alcohols by hydrogen transfer from HCO,Na in the
presence of Ru(I) complexes bound to swellable polymer matrices and a quaternary ammonium salt. The
reaction kinetics have been measured between 50 and 80 °C. The process was shown to depend on the struc-
ture of the aldehyde acceptor, on the concentrations of formate donor and phase-transfer agent, on the
amount of the catalyst and also to be sensitive to the polarity of the organic solvent. The observed activation
energy, E, = 20.80 kcal mol !, suggests that process is a predominantly chemically controlled reaction. A
general reaction mechanism and rate equation have been proposed.
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ArCHO(m.g) + HCOONa(aq} + Hzo—-' ArCHZOH(org) + NaHC03(aq)
CCPAARu
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An active La/TiO, photocatalyst prepared by ultra-
sonication-assisted sol-gel method followed by
treatment under supercritical conditions

A novel La-doped TiO, nanocrystals have been suc-
cessful prepared via a supercritical drying method
combined with ultrasonic treatment. The promoting
effects of ultrasonication, supercritical treatment,
and La-modification are discussed by considering
the enhanced particle dispersion, the higher crystal-
lization degree of anatase and the increase of the
surface oxygen vacancies and/or defects.
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Electrocatalytic reduction of oxygen and hydrogen
peroxide at poly(p-aminobenzene sulfonic acid)-
modified glassy carbon electrodes

The electrocatalytic ability of the modified elec-
trodes for the reduction of dioxygen to hydrogen
peroxide was investigated by using cyclic voltam-
metry and chronocoulometry techniques at poly(p-
aminobenzene sulfonic acid) (PABS)-modified
glassy carbon electrodes. For the first time, the elec-
trochemical reduction of oxygen (O,) has been stud-
ied on PABS-modified glassy carbon electrode in
pH 7.0 buffer solution using the rotating ring disk
electrode (RRDE). In addition, we tested ampero-
metric determination of hydrogen peroxide by using
PABS modified GC electrode. In addition, we tested
amperometric determination of hydrogen peroxide
by using PABS modified GC electrode.
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CO-ethene  copolymerisation
[PACl,(PPh;),]/PPh,/HCI in MeOH

catalysed by

[PACI,(PPh,),]/PPh,/HCI catalyses the carbonylation of ethene in MeOH to give methyl propanoate and/or
a polyketone. The catalytic system is active only in the presence of HCI and is stable up to 110 °C when
P/Pd is >6/1. At 100 °C, with Pd/P/HCI = 1/6/1600, under 6.0 MPa total pressure, the main product is MP
at 1.0 MPa of ethene, whereas is PK when the pressure of the olefin is higher than 4.0 MPa.

(0]

[PACI(PPhs),}/PPhy/HCI
+ CO + MeOH HMOMe

n




