
Nine novel non-azacyclo �-aminoalcohols were
readily synthesized from natural L-phenylalanine in
three straightforward steps. They were used as
chiral ligands in the catalytic asymmetric addition
of diethylzinc to aldehydes. The results showed
that ligands with diethyl or dipropyl substituents
on the carbinol carbons of the aminoalcohols
favored higher enantioselectivities, and ligands with
N,N-dimethyl groups gave better asymmetric induc-
tion than other N,N-dialkyl substituted ligands.
Compound 5b was the most optimal ligand among
these aminoalcohols, and 96% ee was obtained.
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A convenient one-pot synthesis of 2-substituted
benzimidazoles

Novel oxovanadium(IV) complexes containing
tetradentate Schiff base ligands have been synthe-
sized and used for oxidation of olefin as catalyst. 
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Photo-degradation catalysts WO3-Nb2O5 (containing 30–40% WO3) and WO3-Nb2O5-TiO2 (containing
20–30% Nb2O5 and 10–20% WO3 balanced by TiO2) were discovered by high throughput experiments. 
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Photo-degradation catalyst screening by high
throughput experiments

A series of precipitated Fe/Cu/K/SiO2 catalysts
incorporated with the magnesium promoter were
prepared by the combination of coprecipitation
and spray-drying technology. The addition of the
magnesium promoter increases the BET surface
area of the catalyst, and facilitates the reduction and
carburization, resulting in improved activity and
stability for Fischer–Tropsch synthesis. 
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Effect of magnesium promoter on iron-based catalyst
for Fischer–Tropsch synthesis
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A remarkably rapid regioselective synthesis of 
�-enaminones using silica chloride in a heterogeneous
as well as an ionic liquid in a homogeneous medium
at room temperature

Surfaces of SiO2-covered titanium dioxide (TiO2)
photocatalysts (SiO2-TiO2) were modified with
organosilyl groups such as hydrocarbon- and fluoro-
carbon-derived groups. Oxidation of hexanal,
nonanal, pentafuluorobenzaldehyde, and benzalde-
hyde proceeded much more efficiently on the surface-
modified SiO2-TiO2 particles than on SiO2-TiO2
photocatalysts without surface modification. 
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Selective oxidation of aldehydes on TiO2 photo-
catalysts modified with functional groups
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X-band and Q-band EPR patterns of Sr0.9Gd0.1TiO3
catalyst.
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Effect of M ion oxidation state in Sr1-xMxTiO3±�

perovskites in methane catalytic flameless combustion

Conditioning uranium oxide catalysts in meso-
porous silica under the feedstocks CO/O2/He or
CO/NO/He, avoids extrusion and results in superior
catalysts. The rate for selective reduction of NO by
CO over is proportional to [NO]0[CO]1.4. The most
active systems are highly dispersed where increased
E(a) values are more than compensated site availability
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Effects of precursor and support variation in the
performance of uranium oxide catalysts for CO
oxidation and selective reduction of NO

The catalytic liquid phase condensation of anisole to
4,4�-dimethoxydiphenylmethane with p-HCHO has
been studied in a batch reactor at atmospheric pres-
sure using of different loadings of benzylsulfonic
acid functionalized mesoporous Zr-TMS catalysts.
The conversion of anisole using Zr-TMS-BSA-10 is
increased significantly with the increases in reaction
time, catalyst concentration, reaction temperature
and decreased with the increase of anisole/p-HCHO
molar ratio. Zr-TMS-BSA-10 catalyst is recycled
two times and a decrease in anisole conversion is
observed after second cycle.
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Liquid phase condensation of anisole with 
p-formaldehyde over benzylsulfonic acid functional-
ized mesoporous Zr-TMS catalysts

A novel supported iron oxide was utilized as a
catalyst of the heterogeneous photoassisted Fenton
degradation of azo-dye. The catalyst greatly pro-
motes not only the decolorization but also the
mineralization of RB5 at neutral pH. This technique
can be employed as the basis of a cost-effective
method Fenton-type degradation of a pollutant,
without the end-of-pipe discharge of iron sludge
into the environment.
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Photoassisted fenton degradation of nonbiodegradable
azo-dye (Reactive Black 5) over a novel supported
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The interaction mechanism between AlEt3 and
titanium chloride supported on a flat SiOx layer
was investigated using X-ray photoelectron spec-
troscopy (XPS). TiCl4 vapors react with the oxide
layer mainly through isolated silanols forming
Si–O–TiCl3. Alkylation of the titanium oxychloride
surface species takes place by means of complex
formation with AlEtx that may or may not be
chemically bonded on the SiOx surface. 
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An XPS investigation of the interaction mechanism
between AlEt3 and TiCl4 supported on sputtered
native SiOx layer

The figures in the paper present the structure of
the DBD reactor with catalyst in situ and the
experimental setup; the effect of oxygen content
and gas flow rate on toluene decomposition; the
combination effect with catalyst, including toluene
removal efficiency, ozone concentration and carbon
dioxide selectivity. The characterization of the
catalyst before/after discharge by XRD, SEM, and
FT-IR are also indicated.
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Toluene decomposition using a wire-plate dielectric
barrier discharge reactor with manganese oxide catalyst
in situ

Al-MCM-41 molecular sieves with different Si/Al ratios were synthesised and characterised. Esterification
of terephthalic acid with methanol was carried out in the vapour phase (with respect to methanol) at 200,
250, 300 and 350 �C, and under autogenous pressure conditions at 200 �C using the above synthesised
materials. The reaction was shown to occur by leaching of terephthalic acid by methanol and subsequent
adsorption on Bronsted acid sites following Eley–Rideal mechanism. Mono methyl terephthalate was not
observed and hence esterification of one carbonyl group might not be influenced by other. Liquid phase
reaction under autogenous condition gave higher conversion than vapour phase reaction. The requirement of
more acidic sites was established by running the reaction over Al-MCM-41 and Si-MCM-41.
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Esterification of terephthalic acid with methanol
over mesoporous Al-MCM-41 molecular sieves
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Characterization and catalytic performances of
supported chromia catalysts for C10� heavy aromatics
hydrodealkylation
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The electrocatalytic evolution of H2 in acid solution on
well-adhering layers of Ni and Ni–Mo alloy (15 at.% Mo)
electrodeposited from a citrate bath onto a glassy carbon
disc has been investigated. The kinetic parameters and the
rate constants of the forward and backward reactions of
Volmer, Heyrovsky and Tafel steps for the hydrogen
evolution reaction (HER) were deduced from the linear
polarization and electrochemical impedance spectroscopy
(EIS) measurements. The high apparent catalytic activity
was interpreted with a porous structure of the Ni–15Mo
deposits having an enlarged number of active sites.
The main factor influencing outstandingly high electro-
catalytic activity of the Ni–15Mo electrodes as a cathode
material in terms of HER in acid media has been
explained by the synergistic electronic effects. The syner-
gy was interpreted with theoretical predictions based on
the complex band structure calculations and magnetic
properties of Ni–Mo which suggest a pronounced density
of states in d orbitals at the Fermi level obtained by alloy-
ing Ni with the threshold content of paramagnetic Mo.

The enhanced catalytic activity of the Ni–15Mo catalyst
in comparison with the Ni catalyst in an acid solution was
discussed within the framework of a bifunctional
Volmer–Heyrovsky mechanism in which the simple
cooperative functioning of the alloy components is
mediated via a rapid intra-(inter) H-adatoms diffusion.
Ni-sites act as an H-source for Mo-sites where the
ion-atom recombination (and H2 desorption) takes
place. As a results, the ion-atom recombination reaction
rate increases in comparison to pure Ni.
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Electrocatalytic properties of electrodeposited
Ni–15Mo cathodes for the HER in acid solutions:
Synergistic electronic effect
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Studies on the activation and polymerization
mechanism of ethylene polymerization catalyzed
by bis(imino)pyridyl iron(II) precatalyst with
alkylaluminum
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The catalytic activity of sulfuric acid was found to
be strongly inhibited by water for liquid-phase
esterification of acetic acid with methanol. The
decreased activity is suggested to be caused by
preferential solvation of the catalytic protons by
water. A proposed model successfully predicts
esterification rate as reaction progresses.
Dependence of the catalyzed rate constant, kc, on
water concentration at T � 60 �C. The dotted line
represents the fitted power law reaction model.
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Effect of water on sulfuric acid catalyzed esterification
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Using phosphorus doping of MoO3/ZSM-5 to modify
performance in methane dehydroaromatisation
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We observed that the reaction kinetics of methylene
coupling on Ag(1 1 1) is affected by co-adsorbates
(surface iodine and CH2I2). We believe that it is
the migration and/or assembly of methylene on the
surface, not the actual methylene coupling reaction,
which is influenced by the co-adsorbates.

Weixin Huang
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(2006) 147

Influence of co-adsorbates on the methylene coupling
reaction on Ag(1 1 1)

Various pyridine and 2,2�-bipyridyl ligands attached to the polymer chain end were prepared by the living
ring-opening metathesis polymerization. The activity for ruthenium catalyzed hydrogen transfer reduction
of cyclohexanone increased upon addition of the ligand, and the catalyst could be reused without deactivation.
The exclusive reduction of carbonyl group in various ketones could be achieved in this catalysis. 
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Selective hydrogen transfer reduction of ketones by
recyclable ruthenium complex catalysts containing
a ‘ROMP polymer-attached’ ligand

V.H. Rane, U. Rodemerck, M. Baerns
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Oxidation of propane to acrylic acid over Mo-V-Sb-
La-Ox catalysts: Influence of catalyst preparation
and calcination conditions

Cyclohexene (CHE) was hydroconverted in a flow reactor at atmospheric pressure and temperatures of
50–400 �C using the catalysts: H-ZSM-5, H-ZSM-5(HCl), Pt/H-ZSM-5 or Pt/H-ZSM-5(HCl). The acid sites
strength distribution, Pt dispersion, XRD, SEM and TEM photography for these catalysts were evaluated.
The reaction steps of CHE hydroconversion were found to be as follows: CHE ↔ cyclohexane;
CHE ↔ methylcyclopentenes (MCPEs) ↔ methylcyclopentane (MCPA); CHE ↔ cyclohexadienes
(CHDEs) ↔ benzene; benzene ↔ alkylbenzenes; CHE and others ↔ hydrocracked products. Doping of
3.0% HCl in H-ZSM-5 zeolite enhanced acid sites number and strength, whereas its doping in Pt/H-ZSM-5
enhanced acid sites number as well as Pt dispersion in the catalyst but slightly decreased the acid sites
strength. The overall hydroconversion of CHE and its hydrogenation step to CHA were enhanced via incor-
porating Pt and/or doping with HCl. Also, CHE dehydrogenation was enhanced on the Pt/H-ZSM-5(HCl)
catalyst, but was affected by diffusion limitation caused by deposited chloro-aluminium debris. The latter
catalyst also suffered from diffusion effects during the acid catalysed alkylation and hydrocracking reac-
tions. Indeed, HCl treatment, in the presence of Pt, significantly enhanced the debris lay-down and hence
diffusion restriction. However, the isomerisation of CHE does not seem to depend on acid sites parameters
or on Pt dispersion in the current catalysts. CHE dehydrogenation to benzene passes through the formation
and removal of CHDEs. The magnitude of 1,3-CHDE in product using all catalysts exceeded that of
1,4-CHDE. Benzene formation was enhanced via HCl and/or Pt incorporation in the catalysts.
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Hydroconversion of cyclohexene using H-ZSM-5
zeolite catalysts promoted via hydrochlorination
and/or platinum incorporation
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The addition of humic acid (HA) was effective in
suppressing the self-oxidation of iron(III)-tetrakis 
(p-sulfonatophenyl)porphyrin (Fe(III)-TPPS) and
resulted in an enhanced oxidation of pentachlorophe-
nol in the Fe(III)-TPPS/KHSO5 catalytic system. As
shown in Figure, 1H-NMR studies indicate that the
stabilization of the Fe(III)-TPPS catalyst can be attrib-
uted to complexation between the hydrophobic
regions of HAs and the sulfonatophenyl group in
Fe(III)-TPPS.
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Complex formation of water-soluble iron(III)-
porphyrin with humic acids and their effects on the
catalytic oxidation of pentachlorophenol

The peroxide like activity of metal tetrasulfophthalocyanines has been used for co-oxidation reaction involv-
ing phenol with 4-aminoantipyrine in the presence of hydrogen peroxide. The kinetics of formation of
antipyrilquinoneimine dye is measured by UV–vis spectra at �max � 505 nm. The rate of dye formation
depends on the nature of central metal ion of MPcTs, pH and microheterogeneous medium. The change in
the oxidation state of the MnPcTs was examined by cyclic voltammetry and the dye was characterized using
FT-IR technique.
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Metal tetrasulfophthalocyanines catalysed co-oxidation
of phenol with 4-aminoantipyrine using hydrogen
peroxide as oxidant in aqueous microheterogeneous
system
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Host (nanocavity of zeolite-Y)–guest (tetraaza[14]
annulene copper(II) complexes) nanocomposite
materials: Synthesis, characterization and liquid
phase oxidation of benzyl alcohol

The applicability of RuCl2(PPh3)3 and RuCl3(AsPh3)CH3OH metal complexes have been investigated as cat-
alysts for the selective double bond isomerization of methyl chavicol to trans-anethole and eugenol to trans-
isoeugenol in polar aprotic, polar protic and non-polar solvents. The highest conversions of, methyl chavi-
col (99.7%) with 95.4% selectivity of trans-anethole and eugenol (99.8%) with 95.6% selectivity of trans-
isoeugenol were observed in ethanol using RuCl2(PPh3)3 catalyst. Additionally, the detail kinetics of iso-
merization of methyl chavicol and eugenol using RuCl2(PPh3)3 and RuCl3(AsPh3)2⋅CH3OH catalysts in
alcoholic solvents have also been carried out to observe the effect of the various influencing factors on the
initial rate of reaction.
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Selective double bond isomerization of allyl phenyl
ethers catalyzed by ruthenium metal complexes
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Cyclic �-iminophosphine: New P-stereogenic ligand
for the asymmetric catalysed hydrogenation of
ketones

The photo-catalytic reduction of Cr(VI) under solar radiation depends on the surface area, basal spacing and
crystallite size of the titania pillared zirconium phosphate (ZrP) and titanium phosphate (TiP). The 2 and
4 wt.% titania loaded ZrP and TiP show highest Cr(VI) photo-reduction under solar radiation compared to
other pillared ZrP and TiP. Almost complete Cr(VI) photo-reduction takes place (20 mg/L) at pH 2.0 in 4 h
with 0.6 g/L of the catalyst:

Dipti Prakasini Das, Kulamani Parida, 
Bhudev Ranjan De
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Photocatalytic reduction of hexavalent chromium
in aqueous solution over titania pillared zirconium
phosphate and titanium phosphate under solar radi-
ation

This paper deals with the oxidation of aldoses (glucose and lactose) with palladium on SiO2 catalysts mod-
ified with thallium. The catalysts were characterized by XRD studies and temperature-programmed oxida-
tion (TPO) method after their reduction at 533 K.
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Catalytic properties of Pd–Tl/SiO2 systems in the reac-
tion of liquid phase oxidation of aldoses

The paper describes selective reduction of C,C-double bond of unsaturated carbonyl compounds using
readily available reductant (cyclohexane) and regenerable solid acid—HUSY-zeolite. This presents a novel
example of the unusual catalytic ability of solid acids, which despite of comparatively low protonic acidity
are able to perform reactions only expected to occur under superacidic conditions.
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Jean Sommer

Journal of Molecular Catalysis A: Chemical 245
(2006) 231

Selective, C,C-double bond reduction of �,�-
unsaturated carbonyl compounds with cyclohexane
using zeolites
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Contributions of photocatalytic/catalytic activities
of TiO2 and 	-Al2O3 in nonthermal plasma on
oxidation of acetaldehyde and CO

Several dipeptide Schiff bases and its mimics were synthesized conveniently from natural amino acids.
Their titanium complexes were investigated in pinacol coupling reaction for the first time; good yields, high
diastereoselectivity and moderate enantioselectivity were obtained.

Jiwu Wen, Jun Zhao, Xin Wang, Jianyu Dong,
Tianpa You
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Asymmetric pinacol coupling reaction catalyzed by
dipeptide-type Schiff bases

Tetrahydropyrimid-2-ylidenes form excellent palla-
dium catalysts for the Suzuki–Miyaura reaction,
especially when these N-heterocyclic carbene deriv-
atives are combined with phosphines at the metal
centre. A comparison with a corresponding mixed
imidazol-2-ylidene palladium(II) complex clearly
shows that the stronger 
-donating tetrahydropyrimid-
2-ylidene ligand is superior with the regard to the
catalytic performance. A specific advantage is the fact
that chloro arenes work well with the new catalyst,
even at low concentrations of ca. 0.01 mol%.
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Active catalysts for the Suzuki coupling: Palladium
complexes of tetrahydropyrimid-2-ylidenes

The synthesis of a new ceria-yttria based strong
Lewis acid heterogeneous catalyst is described and its
application for the ene reaction and chemoselective
acylation, has been demonstrated.
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The utility of ambient ionic liquids of BmimCl–MeClx
as combination of Lewis acidic catalysts and solvents
for synthesis of diphenylmethane and its derivatives
via Friedel–Crafts benzylation reaction was reported.
Significant rate-enhancement and higher selectivity to
the target products in such ionic liquids were achieved.
These ionic liquids could be conveniently recovered
for recycled use.
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Synthesis of diphenylmethane derivatives in Lewis
acidic ionic liquids

Sodium ruthenate was supported on zeolite NaY. This compound was found to be an efficient and selective
catalyst, with a range of co-oxidants, for the room temperature oxidation of internal and external alcohols to
their respective carbonyl products.
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A study of zeolite NaY-supported ruthenate in the
oxidation of alcohols

The 5 wt% Na2WO4–2 wt%Mn/SiO2 catalysts prepared by the incipient wetness impregnation method, mixture
slurry method and sol–gel method have been comparatively studied for the oxidative coupling of methane
(OCM). The structural properties of the catalysts have been characterised using XRD, XPS, O2-TPD and BET
methods. The catalyst prepared by the mixture slurry method has an excellent stability and can alleviate the
loss of active components during a 500 h run.
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Journal of Molecular Catalysis A: Chemical 245
(2006) 272

Comparative study on oxidation of methane to
ethane and ethylene over Na2WO4–Mn/SiO2 cata-
lysts prepared by different methods

Chiral diol ligands derived from tartaric acid were synthesized conveniently and applied for pinacol coupling
reaction, good to excellent diastereoselectivities and moderate to good enantioselectivities were obtained. 
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titanium complexes


