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New iron-based bis(imino)pyridine and acetylimi-
nopyridine complexes as single-site catalysts for
the oligomerization of ethylene

New iron-based bis(imino)pyridine complexes 6, 7 and the acetyliminopyridine complex 8a are active
catalysts together with the co-catalyst MAO for the oligomerization of ethylene. The influence of electron
donating methoxy- and electron withdrawing trifluoromethyl-groups attached to the imino phenyl
substituents is tested in the catalysis.
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Amidocarbonylation of alkenes at very low pres-
sures with a Co,(CO)g/SbR; system: two easy
routes to reach N-acetyl-o-aminoacids

Amidocarbonylation reaction catalysed by a Co(CO)g/SbR3 system was carried out to obtain N-acetyl-o.-
aminoacids from several alkenes. The use of R3Sb ligands not only enhances the catalytic activity but also
increases the selectivity at very low pressures.
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Iron(II, III)-catalyzed oxidative N-dealkylation of
amines with dioxygen

Labile iron complexes in base-free acetonitrile
activate dioxygen for the direct oxygenation of
N,N- and N-alkylated amines to form N-dealky-
lated products and corresponding aldehydes.
Iron(Ill) catalysts are rapidly reduced by the
substrate to iron(II), which activates dioxygen.
Dioxygen activation step is preceded by the equi-
librium reaction between iron(II) catalyst and
substrate.
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Application of (phosphine)gold(I) carboxylates,
sulfonates and related compounds as highly effi-
cient catalysts for the hydration of alkynes

A series of six gold(I) complexes LAuX (L = PhsP, X = CO,C,Fs, SO3-p-tol, SO3Et, SSO,-p-tol;
L = Me;P, (p-tol);P, X = CO,C,Fs) have been used as highly active catalysts for the hydration of 3-
hexyne forming 3-hexanone in the presence of BF5-Et,O as a co-catalyst. Similar silver(I) complexes
have also been investigated in this regard and an explanation for their lack of activity is given in this paper.
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New hetero-bimetallic Pd-Cu catalysts for the one-
pot indole synthesis via the Sonogashira reaction
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Cobalt (IT) Schiff base catalyzed aerobic oxidation
of secondary alcohols to ketones

The oxidation of a variety of secondary alcohols to corresponding ketones with molecular oxygen using
cobalt (IT) Schiff base complexes as catalysts is reported.
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Enantioselective palladium catalyzed allylic sub-
stitution with a new phosphite ligand issued from
(28,58)-hexanediol
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Selective synthesis of 2-ethyl-1-hexanol from n-
butanol through the Guerbet reaction by using
bifunctional catalysts based on copper or palla-
dium precursors and sodium butoxide

The catalytic synthesis of 2-ethyl-1-hexanol, via the Guerbet self-condensation of n-butanol, has been
studied. Bifunctional catalysts based on copper chromite as well as palladium derivatives as dehydro-
genating/hydrogenating metal species and sodium butoxide (BuONa) as the basic component were

investigated in dependence of the reaction parameters.
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SO;H-functionalized ionic liquids could be an efficient catalyst for esterification of aliphatic acids with
olefins. The produced esters could be easily separated by decantation and the ionic liquids as catalyst
could be reused.
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RuH,(H,)>(PCy3),: a room temperature catalyst
for the Murai reaction

or
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Instability of the  oxidation  catalysts

[0s™(tpy)(bpy)(py)I** and [Os™(bpy)s]*" in
alkaline solution

The Os(IIT) complexes [Os™(tpy)(bpy)(py)]>* and [Os™(bpy)s]*" (bpy: 2,2'-bipyridine, py: pyridine, tpy:
2,2/ ,2""-terpyridine) are unstable toward self-reduction in alkaline solution. Product analysis performed by
using UV-Vis spectroscopy, cyclic voltammetry, HPLC and GC show that ca. 90% of the reduced product
that appears is the unmodified polypyridyl complex of Os(II), [Os"(tpy)(bpy)(py)I*" or [Os"(bpy)s]*".
Another product of the reduction of [Os™(tpy)(bpy)(py)’" in basic solution has been identified as
[OsH(tpy)(bpy)(OHz)]2+ which results from metal reduction and concomitant pyridine ligand loss.
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Copper-catalyzed cyclopropanation of 1,2,3,4-
tetrahydropyridin-2-ones ~ with  diazoacetates.
A facile and stereoselective synthesis of 3-oxo-
2-azabicyclo [4.1.0] heptanes

Reactions of a series of 1,2,3,4-tetrahydridin-2-ones (1) with diazoacetates (2) in presence of copper
bronze catalyst to yield exclusively 3-oxo-2-aza-bicyclo [4.1.0] heptanes (3 and 4) in excellent yields
with high exo-selectivity are reported.
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A phosgene-free process for the synthesis of
methyl N-phenyl carbamate by the reaction of
aniline with methyl carbamate

Methyl N-phenyl carbamate (MPC) was synthesized by the reaction of aniline with methyl carbamate in
the presence of methanol over ZnCl, catalyst. Effects of catalysts, reaction temperature, reaction time,
and catalyst content, the molar ratio of reactants and the content of water on the reaction were
investigated. A possible reaction mechanism was proposed based on the product distribution.
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The remarkable activity of 7-oxa-benzonorborna-
diene in metathesis copolymerization using Ru-
based initiators

The remarkable reactivity of 7-oxa-benzonorbornadiene in olefin metathesis using Ru-based initiators is
shown in studies of its copolymerization with benzonorbornadiene, norbornene and cyclopentene. The
facilitating effect of the presence of the 7-oxygen atom on the [2 4 2] cyclobutanation step is discussed.
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Transmethylation of olefin via S-methylsulfonium
salts obtained by desulfurization of light oil

S-Methylsulfonium salts, obtained by a desulfurization process for light oil based on methylation of
sulfur compounds using CH;I and AgBF,, were used as a methyl-transfer agent for transmethylation of 2-
methyl-2-octene. The salts showed high transmethylation activity. This is because the salts are derived
from highly alkyl-substituted dibenzothiophenes and benzothiophenes of low nucleophilicity and release
the methyl group very easily against thermal stimulation.
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Ethylene polymerization using silica-supported
zirconocene dibromide/methylalumoxane cata-
lysts

Electrophile-functionalized zirconocene dibro- %, /

mide catalysts were supported on silica and /Si

screened for ethylene polymerization activity in o @
toluene solution using methylaluminoxane (MAO) ~Br

as cocatalyst. Supported catalysts showed moder-
ate activity and stability toward leaching. e

Xiaozhi Liu, Shiwei Lu
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Selective formation of aromatic amines by sele-
nium-catalyzed reduction of aromatic nitro com-
pounds with CO/H,O under atmospheric pressure

In the presence of selenium as a catalyst, the aromatic nitro compounds are quantitatively reduced by CO/
H,O to form the corresponding amines under atmospheric pressure. The reduction occurs in high
selectivity regardless of the substitution groups on the aromatic ring and without affecting other reducible
functionality.
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Polystyrene anchored orthometalated ruthenium-
(II) complex as catalyst for the dihydrogen
reduction of unsaturated organic substrates

Nitro organics P-[Ru(phpy)(CO),Cl], Aminoorganics
alkenes, alkynes alkanes,
Aldehyde, Ketones alcohol
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Synthesis of chitosan-stabilized platinum and pal-
ladium nanoparticles and their hydrogenation
activity

Chitosan-stabilized Pt or Pd particles of size of 100

1-2nm, were synthesized using CH3;OH or NaBH,
as the reducing agents. Activity for the hydroge-
nation of octene and cyclooctene of Pt was much
higher than Pd. Pd but not Pt, also catalyzed the
isomerization of the double bond.
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Synthesis of silica-supported bidentate arsine pal-
ladium complex and its catalytic properties for
amidation/butoxycarbonylation of aryl halides

The synthesis of a silica-supported bidentate arsine palladium complex has been described. This
polymeric arsine palladium complex is an efficient catalyst for Heck carbonylation of aryl halides
and can be recovered and reused.
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Solvent effect on the structure sensitivity in enan-
tioselective hydrogenation of o,B-unsaturated
acids with modified palladium catalysts

The structure sensitivity in the enantioselective hydrogenation of (E)-2,3-diphenyl-2-propenoic acid with
cinchonidine-modified Pd/TiO, catalysts is solvent dependent, especially in the dispersion range lower
than 0.2, while it is almost independent of the solvent polarity in the reactions of smaller aliphatic acids.
The importance of the steric interference of the Pd surface with the modifier—substrate adduct is
suggested.
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Highly active trimetallic Ru/CeO,/CoO(OH) cat-
alyst for oxidation of alcohols in the presence of
molecular oxygen

The trimetallic Ru/CeO,/CoO(OH) compound acted as a highly efficient heterogeneous catalyst for the
oxidation of various alcohols into the corresponding carbonyls, including less-reactive primary alcohols,
in the presence of molecular oxygen under mild reaction conditions.
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Nafion®-supported vanadium oxidation catalysts:
redox versus acid-catalysed ring opening of 2-
substituted cycloalkanones by dioxygen

[VOJ*"-Exchanged Nafion®™ catalysts are efficient in the aerobic C—C bond cleavage of 2-hydroxycy-
clohexanone and 2-methylcyclohexanone in methanol and acetonitrile, respectively. However, diffusion
limitations, especially for the higher vanadyl contents have led to the design of different mixed redox and
acid solid catalysts. The cleavage of a-hydroxyketones can also be initiated by different Bronsted acids,
including totally or partially protonated Nafion®™.
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The influence of cycloalkylsubstituent on the
hydrogenation of terminal alkynic and alkenic
bonds on platinum and palladium catalysts

The work is concerned with structure effects REACTIVITY ! }

exerted by molecules of substituted acetylenes

and ethylenes (cyclopropyl, cyclopentyl, cyclo- _ cycoalky X __/~Cyeleali
hexyl, phenyl) in heterogeneously catalyzed = H H =

hydrogenation on platinum and palladium sup-
ported catalysts. Kinetic parameters, acquired |
from hydrogenation of individual model sub-
stances as well as binary systems in competitive
arrangements allowed the assessment of the rela-
tion between the molecular structure and the rate
of a surface reaction in parallel with the stability of
the surface complex
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Photocatalytic reduction of carbonate in aqueous
solution by UV/TiO, process

The temporal behavior of the photocatalytic reduction of carbonate in aqueous solution by the UV/TiO,
process was studied under various solution pH values, TiO, dosage, and UV light intensities in order to
determine the reaction rates. The reaction scheme is proposed below. A Langmuir—Hinshelwood type
kinetic equation is developed for modeling the photocatalytic reduction of carbonate by the UV/TiO,
process in aqueous solution.
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Dehydrogenative cyclization of 1,4-butanediol
over copper-based catalyst

Synthesis of y-butyrolactone (GBL) from 1,4-butanediol (BDO) over copper-based catalysts with ZnO,
Al,O; and ZrO, was investigated. Catalytic activity of copper was greatly affected by the additive oxides.
The highest activity was obtained at a catalyst molar ratio of CuO:Zn0:ZrO,:Al,05 = 6:1:2:2.
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Rhodium-catalyzed heterogeneous enantioselec-
tive hydrogenation of 3,5-di-(trifluoromethyl)-
acetophenone

In the asymmetric hydrogenation of 1, replacement of CD by its ether derivatives resulted in the inversion
of enantioselectivity from (S)-2 to (R)-2.
oF; o] RN/AI,03, Hy cFs OH
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Combination of CO, reforming and partial oxida-
tion of methane over Ni/BaO-SiO, catalysts to
produce low H,/CO ratio syngas using a fluidized
bed reactor

Addition of BaO on Ni/SiO, might be responsible for its high activity and resistance to sintering because
it can produce a highly dispersed active surface area as bound-state Ni species, The promoted 5Ni/SiO,
catalysts were active and stable for combined CO, reforming and partial oxidation of methane to produce
low H,/CO ratio syngas using a fluidized bed reactor.
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Silica functionalised sulphonic acid groups were synthesized by the immobilization of propyl thiol
groups and its subsequent oxidation to the corresponding acid using aq. H,O, as the oxidizing agent.
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Redox properties of Keggin-type heteropolyacid
(HPA) catalysts: effect of counter-cation, heteroa-
tom, and polyatom substitution

Keggin-type heteropolyacids (HPAs) was estab-
lished for HPA families with different counter-
cation, polyatom, and heteroatom substitutions.
The reduction potentials were determined by elec-
trochemical method using Ag/AgCl as a reference
electrode.
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Microencapsulated bismuth(IIl) triflate catalyst
for organic transformations

A recoverable and reusable polymer encapsulated bismuth(III) triflate catalyst, designed and developed
for the first time for effective allylation of aldehydes, Michael type addition of aliphatic amines to a.,B3-
ethylenic compounds, acylation of alcohols, Baeyer—Villiger oxidation and aldol condensation, exhibited
truly heterogeneous nature throughout the reaction.
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Enantioselective hydrogenations with highly
mesoporous carbon supported Pd catalysts
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Heterogeneous basic catalysts for the transester-
ification and the polycondensation reactions in
PET production from DMT

It was shown that both the calcined AI-Mg hydrotalcites and magnesium oxides are active in the dimethyl
terephthalate (DMT) transesterification reaction with ethylene glycol (EG) and in the successive
prepolymer polycondensation. The observed activities were compared to the results of characterisations
of catalysts. Moreover, the obtained PETs have chemical and physical properties very close to those of

commercial samples.
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Catalytic activity of CuS nanoparticles in hydro-
sulfide ions air oxidation

Spectral properties of colloidal CuS nanoparticles
and their catalytic activity in hydrosulfide air
oxidation have been investigated. It was found
that the catalytic reaction occurs via chain-radical
mechanism where CuS nanoparticles act as chain
initiator.
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Tris(pyrazolyl)borate imido vanadium (V) com-
pound immobilized on inorganic supports and its
use in ethylene polymerization

Tris(pyrazolyl)borate imido vanadium (V) com-
plex was immobilized on a series of inorganic
support: SiO,, MAO-modified SiO,, SiO,—-Al,03,
MCM-41 and MgO and evaluated in ethylene
polymerization. The highest activity was observed
using silica as support. Resulting polymers were
shown to be ultra-high molecular weight polyethy-
lene.
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Surface Raman characterization of cinchonidine-
modified platinum in ethanol: effects of liquid-
phase concentration and co-adsorbed hydrogen

Surface-enhanced Raman spectroscopy has been
utilized to probe the adsorption of the chiral
modifier cinchonidine on platinum in ethanol at
25°C. The modifier is found to be strongly and
irreversibly adsorbed through the quinoline por-
tion of cinchonidine by m-bonding with the Pt
surface. The degree of tilt of the quinoline group
with respect to the surface increases as cinchoni-
dine concentration increases. Addition of hydro-
gen appears to result in hydrogenation of the vinyl
group on cinchonidine to form 10,11-dihydro-
cinchonidine, resulting in a decrease in the tilt
of the aromatic ring.
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The application of {(DMF);oYb,[TM(CN)4l3} 00
(TM = Ni, Pd) supported on silica to promote gas
phase phenol hydrogenation

Gas phase phenol hydrogenation activities/selec-
tivities associated with Pd/SiO, prepared by
Pd(NO3), and Pd(C,H30,), impregnation are
compared with those delivered by Pd—Yb/SiO,
prepared from a {(DMF);qYb,[Pd(CN)4]3} ., pre-
cursor. Pd takes the form of nanoscale particles
(see TEM image) while Yb is present as a thin
film. The incorporation of Yb appreciably
enhanced hydrogenation activity due to hydrogen
transfer via surface Yb hydride.
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Comparative studies on alkylation of phenol with
tert-butyl alcohol in the presence of liquid or solid
acid catalysts in ionic liquids

Alkylation of phenol with fert-butyl alcohol
(TBA) was carried out in ionic liquids, H3PO,
and some solid acidic catalysts, such as HZSM-5,
H-B, HPW and HPW/MCM-41. The use of ionic
liquids was found to enhance the catalytic proper-
ties of the catalysts used.
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The acylation of propene by acetic acid over H-
[Fe]ZSM-5 and H-[Al]ZSM-5
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Surface acidities and catalytic activities of acid-
activated clays

The surface acidities of acid-activated clays K5
and K10 have been characterised by ammonia
adsorption microcalorimetry. The success with
which surface acidities measured in this way
can be used to predict catalytic activities has been
assessed using three model, acid-catalysed, test
reactions.
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Photocatalytic property of sillenite BiyyAlO3g
crystals

Biy4AlO39 crystals with sillenite structures were
prepared by the chemical solution decomposition
(CSD) method. The photocatalytic activity of the
prepared Biy4AlOz9 is high enough to photo-
degrade 20mg/l methyl orange in 2h, which is
similar as that of P-25 and much better than that of
anatase TiO, prepared by us.
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Magnetic resonance studies of reactions of urea
and nitric oxide on FeZSM-5, HZSM-5 and sili-
calite

Solid state NMR experiments were used to inves-
tigate the reactions of urea and NO on H- and
FeZMS-5 demonstrating the potential of these
materials for the selective catalytic reduction of
NO with urea.
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Selective C-methylation of phenol with methanol
over borate zirconia solid catalyst

Preferential C-alkylated products i.e. o-cresol and 2,6-xylenol were obtained in high yields in methyla-

tion of phenol using borate zirconia solid acid catalyst prepared by wet impregnation method. The higher
activity/selectivity and stability of the catalysts is correlated with composition and structure. The
mechanism of selective ortho-alkylation was investigated using FTIR studies.
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Synthesis, catalytic activity and recycle of novel
dimeric salen-Mn(III) complexes in asymmetric
epoxidation

Novel chiral dimeric salen-Mn(III) complexes
were synthesized and then investigated in the
catalytic epoxidation of unfunctionalized alkenes.
High activity and enantioselectivity —were
achieved. The dimer formation enhanced the cat-
alyst’s reactivity and stability without compromis-
ing its enantioselectivity. Catalyst 3a could be
easily recovered and reused for several cycles
under the mild reaction conditions.
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3a: Ry=H, Ro= Ph; 3b: Rj-Ry= ~(CHy)y-, Ro= H.
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NCO formation from CO and NH species over
Rh,. A density functional theory study

The DFT formalism was used to study the reaction between coadsorbed CO and NH species to form NCO
over Rh,. A precursor state towards the NCO formation was found.
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Ring-opening polymerization of 2,2-dimethyltri-
methylene carbonate using rare earth tris(4-tert-
butylphenolate)s as a single component initiator

Single component rare earth tris(4-tert-butylphe-
nolate)s (Ln(OTBP);) as initiators for the ring-
opening polymerization of 2,2-dimethyltrimethy-
lene carbonate are reported for the first time.
Lanthanum tris(4-tert-butylphenolate)s has higher
activity and gives higher molecular weight poly-
carbonate under quite mild conditions.




