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V’ p The following Communications have been judged by at least two referees to be “very

important papers” and will be published online at www.angewandte.org soon:

J. Steill, J. Zhao, C.-K. Siu, Y. Ke, U. H. Verkerk, J. Oomens, R. C. L. Catala*, D. Brinzei, Y. Prado, A. Gloter, O. Stéphan, G. Rogez,

Dunbar, A. C. Hopkinson, K. M. Siu*

T. Mallah*

Structure of the Observable Histidine Radical Cation in the Gas  Core-Multishell Magnetic Coordination Nanoparticles: Towards

Phase: a Captodative & Radical lon

Multifunctionality at the Nanoscale

C. Schiiffer, A. Merca, H. Bégge, A. M. Todea, M. L. Kistler, T. Liu, D. Morton, S. Leach, C. Cordier. S. Warriner, A. Nelson*

R. Thouvenot, P. Gouzerh*, A. Miiller*

Synthesis of Natural-Product-Like Molecules with over Eighty

Unprecedented and Differently Applicable Pentagonal Units ina  Distinct Scaffolds
Dynamic Library: A Keplerate of the Type {(W)W;},,{Mo,}5,

5. W. Hong, M. Byun, Z. Lin*

P. Hazarika, S. M. Jickells, K. Wolff, D. A. Russell*
Imaging of Latent Fingerprints Through the Detection of Drugs

Robust Self-Assembly of Highly Ordered Complex Structures by and Metabolites

Controlled Evaporation of Confined Microfluids

Jay Kazuo Kochi (1927-2008)

The Catalysis Society of Japan (CATS))
celebrates its 50th anniversary this year. A
brief history, summary of its activities, and
outlook is presented.

Dynamic duo: Combined spectroscopy
and microscopy techniques now allow the
nature of active sites on zeolite catalysts
to be determined in detail. For example,
synchrotron IR microscopy reveals the
dimeric carbocation of 4-fluorostyrene in a
single crystal of ZSM-5 (see picture).
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A great support act at the Palladium: In
the search for an alternative to the current
indirect industrial synthesis of H,0,,
small nanoparticles of Au-Pd alloys have
been shown to be highly active catalysts
for the direct synthesis of H,0, from O,
and H,. They do not require the addition
of halide and phosphate stabilizers. The
active particles comprise mainly Pd (blue,
see picture) with some Au (green) sup-
ported on carbon (red).

Wood, a renewable energy source, can be
converted into fuels, chemicals, and
energy products. An overview is presented
of the processing of lignocellulose-rich
starting materials into BTL (biomass-to-

The magnificent seven: The selectivity of
heterogeneous catalyst processes has
been defined on the molecular level by
seven factors (see picture). These include
the structure and the electronic properties
of the surface, the type and mobility of the
adsorbed species, as well as the charge
transport and oxidation states of the
catalyst.
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NJ 07030. Annual subscription price for insti-
tutions: US$ 7225/6568 (valid for print and
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liquid) fuels, describes the complex reac-
tions that take place at the porous
catalysts in a biorefinery, and brings to
light the challenges involved in the tran-
sition from pilot to production plants.
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adsorbate
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surface

composition
P reaction

intermediates

electronic / print or electronic delivery); for
individuals who are personal members of a
national chemical society prices are available
on request. Postage and handling charges
included. All prices are subject to local VAT/
sales tax.
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D’you know what amine? Primary and
tertiary amines are both immobilized on
the same silica—alumina surface by silane-
coupling reactions. The resultant silica-
alumina-supported double-amines are
found to exhibit excellent catalysis for 1,3-

dinitroalkane synthesis from various
aldehydes with nitromethane. A coopera-
tive catalytic mechanism on the solid
surface for this efficient synthesis is
proposed.
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Diels or no Diels? A bifunctional organic
catalyst based on the thiourea motif is

able to coordinate both diene and dieno-

phile in an unprecedented asymmetric
Diels—Alder reaction of 3-vinylindole deri-

ChOH

Catalyst support: The first highly enan-
tioselective heterogeneous hydrogenation
of aromatic ketones catalyzed by Ir/SiO,
stabilized with Ph;P and modified by a
chiral diamine derived from a cinchona

Angew. Chem. Int. Ed. 2008, 47, 9165—-9176

3%Ir/PPh3/SiOz/diamine

up to 99% ee

vatives, giving a rapid access to optically
active tetra- and hexahydrocarbazoles
with excellent results in terms of yields,
diastereoselectivities, and enantioselec-
tivities.

diamine

alkaloid is described (see scheme). The
reaction can be employed for the reduc-
tion of a broad range of aromatic ketones
to the corresponding alcohols with high
enantioselectivity.
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The chemistry of formation of iridium
clusters from mononuclear iridium die-
thylene complexes anchored in dealumi-
nated Y zeolite, and their subsequent
breakup—all including changes in the
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What, where, when: A combination of
both surface-sensitive (diffuse reflectance
infrared Fourier transform spectroscopy,
DRIFTS) and bulk-sensitive (Raman
spectroscopy) detection at different cata-
lyst-bed positions is shown to be a
powerful tool to facilitate deeper under-
standing of complex dynamic surface and
bulk processes, which occur widely in
heterogeneous catalysis.

Angew. Chem. Int. Ed. 2008, 47, 9165- 9176

w—

metal-metal, metal-support, and metal-
ligand interactions—is demonstrated by
time-resolved EXAFS, XANES, and IR
spectroscopy.

Supporting green chemistry: The suppor-
ted ruthenium hydroxide Ru(OH),/Al,O,
acts as an efficient heterogeneous catalyst
for the oxygenation of primary amines to
primary amides (see scheme). Various
primary amines (including aromatic, ali-
phatic, and heterocyclic) are converted in
aqueous media, using air as the sole
oxidant and producing only water as a by-
product.

Ru experienced? Two novel coordinatively
unsaturated SiO,-supported Ru com-

~plexes were prepared by photoinduced

ligand elimination, accompanied by dis-
sociative coordination of a surface OH
group to the unsaturated Ru center by
photoirradiation. Wavelength- and atmo-
sphere-dependent photoinduced reversi-
ble interconversion occurs between the
two Ru complexes. One of the complexes
is catalytically active for the photooxida-
tion of cycloalkanes with O,.

© 2008 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Understanding Palladium Hydrogenation
Catalysts: When the Nature of the
Reactive Molecule Controls the Nature of
the Catalyst Active Phase

www.angewandte.org © 2008

170

partially oxidic

High activity is generated by sudden 1 | e
formation of disordered oxidic platinum % i /23
over a platinum catalyst supported on E | §t§
alumina (see picture). High temperature 3 L/ 3
; . / Y/ po
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Not all that glitters... The activity of Me 0 B
. e
supported gold nanoparticles depends on :Au ) Grinding
the method used for their preparation. Me” ‘g —
1
Gold clusters of about 2 nm in diameter Me
were deposited on nonreducible metal
oxides and carbon materials by solid oH Au Clusters
grinding of a volatile organogold complex - o 5
in a ball mill and subsequent calcination il \M/O\M/ N oM=AlLZe
(see scheme). Au/ZrO, and Au/Al,O,
prepared in this way were extremely
efficient catalysts for the aerobic oxidation
of glucose.
13
b )
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A flexible friend: The electronic and
structural changes undergone by Cu sites
grafted inside an amorphous nanoporous
P4VP matrix during a simple redox pro-
cess (representing more complex liquid-
phase catalysis) were investigated by

Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

HCI
&\

complementary in situ techniques (FTIR,
UV/Vis, XAS spectroscopy) (see scheme;
brown Cu, green Cl, blue N, red O). The
flexibility of the polymeric structure was

found to be the key factor in the reversi-
bility of the redox process.

Alkynes of everything: Fundamental dif-
ferences in the palladium-catalyzed
hydrogenation of double and triple C—C
bonds arise from marked differences in
the composition of the catalyst surface.
In situ X-ray photoelectron spectroscopy
of the near-surface region of active palla-
dium catalysts uncovers strong links
between the chemical nature of the
(alkyne/alkene) reactive molecules and
the subsurface state of the catalyst (I-1V).

Angew. Chem. Int. Ed. 2008, 47, 9165—-9176




Robotlike: Low catalyst loadings of a
planar-chiral ferrocenyl bispalladacycle
are sufficient to catalyze the Michael
addition of trisubstituted a-cyanoacetates
to enones with excellent yields (TONs up
to 2450) and high enantioselectivity. The
reaction proceeds by a cooperative bime-
tallic mechanism and is superior to pre-
vious methods relying on soft Lewis acid
catalysts.

The mechanism of olefin hydrogenation
on a supported noble-metal catalyst
requires the presence of weakly bound
hydrogen atoms absorbed in the volume
of the metal particle (see picture). Co-
adsorbed carbonaceous deposits affect
the hydrogen distribution in the metal
clusters and critically control their activity
and selectivity in olefin conversions.

C-C activation
R |OH [{Rh{cod)(OHY},] (2.5 mol%)

R Y =e=(

L* (6 mol%)
. Cs,C0,, toluene, B0 °C

Chiral rhodium(l) complexes activate
allenyl tert-cyclobutanols efficiently
through enantioselective insertion into a
C—C o bond of the cyclobutane (see
scheme; cod =1,5-cyclooctadiene,

DTBM = 3,5-di-tert-butyl-4-methoxyphe-

Angew. Chem. Int. Ed. 2008, 47, 9165-9176

Tubular Al's: Quantum chemical calcula-
tions show the facile formation of nano-
tubular methylaluminoxanes from reac-
tions between water and trimethylalumi-
num. The nanotubular methylaluminox-
ane is shown to be capable of activating
metallocene catalysts for a-olefin poly-
merization (see structure; red O, bronze
Al, blue Zr).

i

~ AR | or

]/\ R! (R)-DTBM-MeObiphep
(65-99 %)
up to 99 % ee

L* = (S)}-DTBM-segphos

nyl). Ring expansion by this method
produced cyclohexenones with quaternary
stereogenic centers with excellent enan-
tioselectivity. The catalyst loading can be
decreased to just 0.1 mol% in rhodium.

© 2008 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Summing Me up: DFT calculations have
shown that alloying, subsurface carbon,
and hydride formation, all increase the
selectivity of Pd catalysts for acetylene
hydrogenation by weakening the surface—
adsorbate bond. A simple descriptor—the
adsorption energy of a methyl group—has
been used to quantify and compare the
different effects in the adsorption of
acetylene and ethylene on various transi-
tion-metal surfaces (see picture).

Dynamic observation: The rapid oxidative
redispersion of large Pt nanoparticles
supported on ceria-based oxide in auto-
exhaust catalysts is demonstrated in the
absence of Cl by in situ XANES analysis.
An atomic migration model accounts for
the observed redispersion through the
trapping of Pt species at sites on the Ce
support that exhibit strong interactions
between the Pt oxide and the support.

A volcano curve is observed for the
hydrogen oxidation reaction (HOR) as a
function of the Pd content of alloyed PtPd
electrodes. The maximum exchange cur-
rent density was obtained for Pt;,Pd,,, and

=

+

I P 5 M
[(C:Me):NACLLIOEL)] —w ~ ™ el
+

BuMgOct

A means to an end: Polyethylene chains
obtained by catalyzed chain growth on
magnesium and exhibiting molar masses
up to 5000 g mol~" have been end-func-
tionalized in high yield with iodide, azide,
and amine reactive end groups (see

© 2008 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

the results indicate that PdH, species
(hydrogen gas spontaneously adsorbed to
Pd; see picture) causes the electronic
structure of Pt to be favorable for the
HOR.

{ u Reduction ~f 4 o~
- ; s Pt T
’H‘*v/\*ﬁ/ N, - - T NH,

scheme). The functionalized polyethy-
lenes can be used to generate a range of
reactive polyolefins; for example, the
azide-functionalized chain can undergo
“click” reactions to afford macromono-
mers.

Angew. Chem. Int. Ed. 2008, 47, ;65— 9176




A simple thermal treatment remarkably
enhances the activity and durability of
CuFe,0,~Al,0; composite catalysts in
reforming dimethyl ether for hydrogen
production. The most effective treatment
temperature range is 700 to 800°C. The
active phase, CuFe, ;Al,;O, formed
through a solid-state reaction between
CuFe,0, and Al,0;, and the original
phase, CuFe,0,, contribute synergistically
to the enhancement.

(0]
3 4
R]ll\rCOZR * i _\:.:
R2

Come on allene: Commercially available
[Re,(CO),] as a catalyst provides five-
membered carbocycles in moderate to
excellent yields with high stereoselectivity
(see scheme). The configuration at each
of the three sp® carbon centers of the ring

“oxy-anion hole™ D

o
Glu 131,
o]

Enzyme in action: Labeling studies and
the finding that carboxymethylproline
synthase catalyzes production of deuter-
ated (25,55)-6,6'-dimethyl-trans-carboxy-
methylproline (3) from dimethylmalonyl-
CoA (1) and labeled L-pyrroline-5-carbox-

spinel-alumina interface
> Al igrate in

migrate out

solid-state
reaction

HO, R!

d 'RZ

—(

is defined. The reaction proceeds at the 3,
v, and adjacent methylene positions of the
allene; previously, similar reactions
usually occurred at the «, [, and ¥y
positions of the allene.

5 3
cat ResCOnl_ R /SR

y /ol I o
v D \/ o
. A B [_:‘D -CoASH Oy A 1D_ Ky
= - o
IOHHN—/ D HO HN—¢ D
D \'p
COOH COOH
3

ylate (2) limit possible mechanisms of
C—C bond formation and thioester
hydrolysis. A key feature in the catalysis is
that intermediates are stabilized by

hydrogen bonds in the “oxy-anion hole” of

the enzyme (dark curve in scheme).

iPr
N iPr KzCO3 Meé /Pd\ j/
1 - (0] (8]
me P4 ]/ HCl \Pd/ Me
o N N
H Pr )\/
N-
Monomer 0

Catalysts with a bite: Chiral Pd" com-
plexes were prepared with tridentate
N-heterocyclic carbene amidate alkoxide
ligands. Dimeric and monomeric forms
were mutually convertible by acid or base

Angew. Chem. Int. Ed. 2008, 47, 9165-9176

Dimer

treatment (see scheme). The catalysts
promote asymmetric Heck reactions effi-
ciently, offering high enantioselectivities
far superior to those of existing methods.

© 2008 Wiley-VCH Verlag CmbH & Co. KGaA, Weinheim
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R’ NH,
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Q X
- e
O, (1 atm), xylene, 100 or 120 °C Rt N

55-96%

22 examples TON up to 100

Setting the TEMPO: The scheme shows
the efficient aerobic synthesis of 2-sub-
stituted benzoxazoles, benzothiazoles,
and benzimidazoles where 4-methoxy-

R
AN

cat. NiCl, - glyme

2,2,6,6-tetramethyl-1-piperidinyloxy free -
radical (4-Methoxy-TEMPO) is used as the
catalyst.

R
AN

alkyl  tridentate ligand alkyl
X 1Zn —_—
alkyl alkyl RT alkyl” alkyl
1.6 equiv

Mild thing: The first nickel-based catalysts
for cross-couplings of secondary organo-
metallic nucleophiles with secondary alkyl
electrophiles have been developed. Thus,
Negishi reactions proceed under mild

All for one: A combination of three

* biocatalysts (w-transaminase, alanine

dehydrogenase, and an enzyme such as
formate dehydrogenase for cofactor recy-
cling) catalyze a cascade to achieve the
asymmetric transformation of a ketone
into a primary o.-chiral unprotected amine
through a formal stereoselective reductive
amination (see scheme). Only ammonia
and the reducing agent (formate) are
consumed during this reaction.

CH

(shell s:ide]

Perovskite hollow
fiber membrane

conditions (at room temperature with no
basic activators) in the presence of
NiCl,-glyme and a tridentate ligand (see
scheme).

Cl' 3 Biocatalysts, NH.
)\ L-alanine =
R™ R R« R :
¥ H.,O
NH, . i up to >99% ee
HCO, CO,  upto 98% yield
R, R' = alkyl, aryl
syngas
(CO,H,)

Ni-based catalyst

HZO e
(core side)

H,0 5 % 0,+H,"

@=s H,, H,0

2

Splitting water: Oxygen-permeable per-
ovskite hollow-fiber membranes are used
to produce hydrogen and synthesis gas
from water and methane (see picture).

© 2008 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

The process yields valuable compounds,

and provides insight into the interplay of
catalysis and separation in a membrane

reactor.

Angew. Chem. Int. Ed. 2008, 47, 9165-9176
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G. Yong, Y. Zhang,*
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\T'; Efficient Catalytic System for the Selective @
Production of 5-Hydroxymethylfurfural
A sweet conversion! A NHC—Cr/ionic for both fructose and glucose feedstocks.  from Glucose and Fructose
liquid system has achieved excellent effi-  The catalyst and ionic liquid are tolerant of
ciency and the highest 5-hydroxymethyl- high substrate loading and can be recy-
furfural (1; see scheme; NHC = N-het- cled after extraction of the product.
erocyclic carbene) yields reported thus far
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Ultrafast Catalytic Alloy Nanomotors ggv
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Turbo nanomotors: A dramatic increase of ~ biomotors. The increase in the fuel

the speed of fuel-driven nanowire motors ~ decomposition rate associated with the
is obtained using an Ag/Au alloy segment.  electrochemical reactivity of Ag/Au alloys
These nanomotors offer speeds as high as  will enable the design of energy-efficient
150 ums~' (75 body lengths per second), nanomotors.

approaching those of the most efficient

Q Supporting information is available on www.angewandte.org 7 A video clip is available as Supporting Information

(see article for access details). i on www.angewandte.org (see article for access details).
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