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Toward green catalytic synthesis—Transition metal-
catalyzed reactions in non-conventional media

A review is presented on catalysis in water, ionic liquids, supercritical CO, and fluorous solvents, high-

lighting the progress made in the past few years.
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Catalytic performance of metal oxides for the
synthesis of propylene carbonate from urea and 1,2-
propanediol
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Synthesis, characterization and catalytic application
of SBA-15 immobilized rare earth metal sand-
wiched polyoxometalates

Rare earth metal sandwiched Keggin-type het-
eropolyoxometalates, K ,[RE(PW,059),] (RE =
La, Ce, Pr, Nd, Sm, Eu, Dy and Y), were immobi-
lized onto aminosilylated mesoporous silica SBA-
15. The samples show higher catalytic efficiency
than the bulk ones in heterogeneous epoxidation of
cyclohexene with H,0,. The leaching of active
species is negligible and the recycled catalysts retain
high activity.
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Photoinduced decomposition of BaFeO; during
photodegradation of methyl orange

Photocatalyst BaFeO; has been synthesized by the
citrate—nitrate combustion method. The photocat-
alytic activity of BaFeO; has been evaluated for
photodegradation of methyl orange under UV light
irradiation. Structural information of BaFeO,
obtained by X-ray diffraction (XRD) and Fourier

transform infrared (FTIR) spectroscopy, X-ray pho- BaFeO, + CO, + hv
toelectron spectroscopy (XPS) indicates that the — compound (800 °C calcined)
valence state of iron ions in BaFeO; changes after — BaFe,0,.

the photocatalytic experiment and discussed.
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Syntheses, structure, redox and catalytic epoxidation
properties of dioxomolybdenum(VI) complexes
with Schiff base ligands derived from tris(hydrox-
ymethyl)amino methane

Five kinds of dioxomolybdenum(VI) complexes
with Schiff base ligands derived from tris(hydrox-
ymethyl)amino methane are prepared and struc-
turally characterized. These complexes are found to
be effective catalysts in the epoxidation of cyclo-
hexene with 7-butylhydroperoxide, especially for 4,
which could give a nearly 100% of conversion and
selectivity. The substituents in the salicylidene ring
strongly influence the redox stability and catalytic
effectiveness.
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Selective oxidation of naphthalene derivatives with
ruthenium catalysts using hydrogen peroxide as
terminal oxidant
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Biphasic asymmetric hydroformylation and hydro-
genation by water-soluble rhodium and ruthenium
complexes of sulfonated (R)-2,2'-bis(diphenylphos-
phino)-1,1’-binaphthyl in ionic liquids

Biphasic catalytic systems with water-soluble rhodium and ruthenium complexes of sulfonated (R)-2,2'-
bis(diphenylphosphino)-1,1’-binaphthyl ((R)-BINAPS) in ionic liquid have been developed for the asymmetric
hydroformylation and hydrogenation under mild conditions. The biphasic catalytic systems with (R)-BINAPS
ligand could be reused several times without significantly reducing the activity, enantio- and regio-selectivities.
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Asymmetric hydrogenation of aromatic ketones
with MeO-PEG-supported BIPHEP/DPEN ruthenium
catalysts

The soluble MeO-PEG-supported BIPHEP-Ru/chiral
diamine (DPEN) complex 5 was prepared, and
employed as catalyst for asymmetric hydrogenation
of various aromatic ketones, providing comparable
or even higher enantioselectivity than that achieved
with BINAP-Ru-DPEN catalyst under similar
conditions. The catalyst showed good recoverability,
and could be used for five consecutive runs without
a significant drop in enantioselectivity.
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Carbon-containing nano-titania prepared by chemical
vapor deposition and its visible-light-responsive
photocatalytic activity

chemical vapor deposition process. Carbon-containing
titania with the anatase phase prepared at 500 °C
under oxygen free atmosphere exhibited a high
photocatalytic activity for the oxidation of NO
under visible light. The carbonaceous species on the
TiO, was supposed to be an important factor for the
visible-light response.
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Pd-based sulfated zirconia prepared by a single step
sol—gel procedure for lean NOx reduction

Pd/sulfated zirconia catalysts were prepared through
a single step sol-gel procedure. The catalysts were
active for the reduction of NO, with CH, under lean
conditions. Higher calcinations temperatures resulted
in more active catalysts, corresponding to
support phase changes and differences in the
observed surface sulfate species. This figure shows
Raman spectra revealing changes in the surface
zirconia phase at different calcination temperatures.
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Ru'l-catalyzed double-conjugate 1,4-addition of

RuCls. nH,O (5 mol %)

indoles to symmetric enones Nu: + CH-OH
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Heteropoly acid catalyzed synthesis of symmetrical diaryl sulfoxides
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Readily available phosphine—imine ligands from o-
phenylethylamine for highly efficient Pd-catalyzed
asymmetric allylic alkylation

A series of chiral phosphine—imine ligands have been prepared through a two-step transformation from
chiral a-phenylethylamine and successfully applied in the Pd-catalyzed asymmetric allylic alkylation of
1,3-diphenylprop-2-en-1-yl pivalate with dimethyl malonate, in which up to 94% ee and 99% conversions
were obtained.
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Ru- and Fe-based N,N’-bis(2-pyridylmethyl)-N-
methyl-(15,25)-1,2-cyclohexanediamine complexes
immobilised on mesoporous MCM-41: Synthesis,
characterization and catalytic applications
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Kinetics of vinylation of 4’-bromoacetophenone
with n-butyl acrylate using palladacycle catalyst

The kinetics of vinylation of 4’-bromoacetophenone with n-butyl acrylate has been studied using palladacycle
catalyst precursor 1, in the presence of NaOAc as a base and tetrabutylammonium bromide as a promoter in N-
methyl-2-pyrrolidinone as solvent. The rate of reaction was found to be first order with respect to 4’-BAP, half
order with the catalyst, and first order tending to zero with NaOAc concentration. The rates passed through a
maximum with variation of TBAB and n-butyl acrylate concentrations. The rate data have been analyzed to
propose an empirical model, which is consistent with the mechanism already established for Heck reactions.
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Synthesis, crystal structures and catalytic oxidation
of aromatic hydrocarbons by oxovanadium(V) com-
plexes of aminebis(phenolate) ligands

Three VHPO model complexes have been characterized by single crystal X-ray structure analysis and were
found to catalyze the oxidation of toluene to benzoic acid and isomers of xylenes to the corresponding
hydroxy acids with turn over numbers ranging between 134 and 188 where hydroxo-hydroperoxo species

acts as an active intermediate.
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Three-component coupling reactions in ionic
liquids: One-pot synthesis of isoxazolidines
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A theoretical investigation of the adsorption surface
sites of the activated MgCl,

The adsorption of carbon monoxide on activated
MgCl, has been investigated within DFT using dif-
ferent models of the MgCl, surface. It has been
found that proposed model based on the geometry
of the relaxed MgCl, surface allows to simulate the
IR bands of the adsorbed CO within the accuracy
better than 10 cm™!. A new model of the adsorption
surface sites of the activated MgCl,.
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Yoel Sasson, Jochanan Blum
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Liquid phase hydrogenation and hydrodenitrogena-
tion of aromatic nitrogen-containing environmental
pollutants

In the presence of a silica sol-gel entrapped catalyst composed of metallic palladium and [Rh(cod)(u-C)],
under 27.6 bar H, at 80-140 °C carcinogenic nitro- and amino-polycyclic aromatic hydrocarbons are
hydrodenitrogenated. Using 1-nitronaphthalene as a model compound, it was found that initially the nitro-
compounds are reduced to mixtures of primary and secondary amines that ultimately form polycylic alicylic

hydrocarbons and ammonia.
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Organotin-oxometalate coordination polymer cat-
alyzed oxyfunctionalization of monoterpenes

The organotin-oxometalate coordination polymers [(nBu;Sn),MO,]-nH,0, (where, M = Mo or W) were
tested in oxyfunctionalization of monoterpenes such as limonene, a-pinene, B-pinene, carene, camphene,
gerniol and linalool with urea hydroperoxide (UHP) as an oxidizing agent in acetonitrile solvent to give high
epoxide selectivities of monoterpenes.
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Synthesis and catalytic properties in olefin epoxida-
tion of dioxomolybdenum(vi) complexes bearing a
bidentate or tetradentate salen-type ligand

and [MoO,Cl,(oep-H,saldpen)], with a tetradentate
[N,(imine)O,] and bidentate [N,(imine)] salen-type
ligand, respectively, were prepared and charac-
terised by 'H NMR, IR and Raman spectroscopy.
The complexes were examined as catalysts for the
epoxidation of cyclooctene, (R)-(+)-limonene,
styrene, a-pinene, and cis and frans-p-methylstyrene,
with tert-butyl hydroperoxide. Both complexes
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Ethylation and disproportionation of ethylbenzene
over substituted AFI type molecular sieves

The vapour and liquid phase ethylation of ethylben-
zene performed over AFI type molecular sieves. The
results of vapour phase reactions show a faster deac-
tivation of the catalyst due to temperatures at which
the reactions performed. The liquid phase reactions
showed a higher selectivity for para-diethylbenzene
(84.4%) than the vapour phase reaction. When eth-
ylbenzene passed over MnAPO-5, yielded styrene
and 2,3-diphenylbutane. This showed a preference
for oxidation rather than disproportionation fol-
lowed by alkylation.
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Synthesis of (-keto-sulfones using ionic liquid (|) ' [TPA][Pro] i/?
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The use of bis(diphenylphosphino)amines with
N-aryl functionalities in selective ethylene tri- and
tetramerisation

A systematic study was conducted on the Cr catalysed tri- and tetramerisation of ethylene using
bis(diphenylphosphino)amine ligands with N-aryl functionality. This study revealed that the oligomerisation
reaction product selectivity is primarily dependent on the structure and size of this family of N-aryl groups.
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The first report on the catalytic oxidation of urazoles
to their corresponding triazolinediones via in situ
catalytic generation of Br™ using periodic acid or
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Merlin Rosales, Angel Gonzilez,

The kinetics and mechanism of 1-hexene hydroformylation were studied using Rh(acac)(CO), /dppe as
catalyst at 80 °C, 1-7 atm H, and 1-7 atm CO in toluene. RhH(CO)(dppe) is the active species, hydrogenol-
ysis of the acyl intermediate is rate-determining at low H, pressure, while olefin insertion into the Rh-H
bond is rate-limiting at high H, pressure.
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Kinetics and mechanisms of homogeneous catalytic
reactions. Part 7. Hydroformylation of 1-hexene
catalyzed by cationic complexes of rhodium and
iridium containing PPh
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Kinetics and mechanisms of homogeneous catalytic
reactions

The kinetics and mechanism of 1-hexene hydroformylation were studied using [M(COD)(PPh,),]PF;, M =
Rh, Ir as catalyst precursors at 60-100 °C, 2-5 atm H,/CO in toluene. For both complexes, the reaction pro-
ceeds according to the rate law r, = K 11(21(3[M][olef][Hz][CO]/([CO]2 + K, [H,][CO] + K K,[olef][H,])
and a catalytic cycle is proposed involving hydride transfer to the alkene as the rds.
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1-hexene + H,/CO aldehydes

M=Rh, Ir
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Selective oxidation of methanol over supported
vanadium oxide catalysts as studied by solid-state
NMR spectroscopy

Solid-state NMR spectroscopy results show that
stronger acid sites in VO,/Al, O, lead to almost the
same selectivities for dimethoxymethane (DMM),
paraformaldehyde and formic acid, and weaker acid

methoxyl group

CH,OH
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sites in VO /ZrO, favor paraformaldehyde synthe-
sis, while the VO /MgO catalyst with base support paraformaldehyde
. T 13 . i 423K
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Hydrodeoxygenation of benzofuran over sulfided
and reduced Ni-Mo/y-Al,O; catalysts: Effect of
H,S

2

Effect of H,S on the catalytic performance of the reduced and sulfided Ni-Mo/Al,O; catalysts in
hydrodeoxygenation of benzofuran is studied. A change in product distribution is observed due to a change
in the relative abundance of hydrogenation and hydrogenolysis sites, which promote different routes in the
reaction scheme shown in the figure.
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Effects of halide in homogeneous
Cr(IIT)/PNP/MAO catalytic systems for ethylene
tetramerization toward 1-octene

The possible coordination structures of halide with chromium center are shown here. In the interaction
mode, geminal chloro groups act as two-point weak Lewis base sites which fit with two Cr sites of dimeric
Cr(IIT)/PNP complex. The specific interaction mode between dimeric Cr(III)/PNP complex and geminal
chloro groups is expected to stabilize the active center.
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Possible interaction modes between geminal chloro groups and dimeric Cr(I1I).
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Influence of the built-in pyridinium salt on asym-
metric epoxidation of substituted chromenes catal-
ysed by chiral (pyrrolidine salen)Mn(III) complexes

The (pyrrolidine salen)Mn(III) complexes with an
internal pyridinium salt displayed considerably
higher activities than their analogous complexes and
Jacobsen’s catalyst for asymmetric epoxidation of
chromenes in the aqueous/organic biphasic medium,
with comparable high yields and ee values. The
acceleration of the reaction rate is attributed to the
phase transfer capability of the built-in pyridinium
salt of the (salen)Mn(III) catalyst.
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Strong templating effect of TEAOH in the
hydrothermal genesis of the AIPO,-5 molecular
sieve: Experimental and computational investiga-
tions

Monitoring the hydrothermal genesis of AIPO,-5 by means of XRD and DFT calculations shows that
TEAOH has the best templating effect toward the formation of AIPO,-5 structure from the synthesis gels
among the investigated organic templates series, viz., MCHA, TEA, TPA, and TEAOH.
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