
Author Profile
“Three qualities that make a good scientist are curiosity,
creativity, and a very critical mind.
My favorite subjects at school were art and natural
sciences ...”
This and more about Bernhard Kr�utler can be found
on page 7620.

Bernhard Kr�utler 7620

News

C. Cummins K. Suzuki E. N. Jacobsen

Alexander von
Humboldt Research Awards:
C. Cummins and K. Suzuki 7621

Janssen Pharmaceutica Prize:
E. N. Jacobsen 7621

Books
Organotransition Metal Chemistry John F. Hartwig reviewed by B. F. Straub 7622

Contents

7601Angew. Chem. Int. Ed. 2010, 49, 7601 – 7612 � 2010 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

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:
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Giant Variation of the Singlet–Quintet Intersystem Crossing Rate
Constant in an Iron(II) High-Spin Complex as a Function of
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Y. Y. Botros, J. F. Stoddart*
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G. Yao, C. Deng,* X. Zhang, P. Yang
Efficient Tryptic Proteolysis Accelerated by Laser Radiation for
Peptide Mapping in Proteome Analysis
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Probing a Homoleptic PbS3 Coordination Environment in a
Designed Peptide Using 207Pb NMR Spectroscopy: Implications
for Understanding the Molecular Basis of Lead Toxicity
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Coupled chains : A fully synthetic single-
chain branched depsipeptide precursor
lacking a proinsulin-like tethering of the A
and B chains leads, by oxidative folding to
the insulin characteristic cystine topology
and by subsequent saponification of the
ester bond, to the target two-chain insulin
molecule with high efficiency (see picture;
violet/blue A/B chain, yellow cystine
units).

Go with the flow: The transport of salt
ions and single-stranded DNA through
individual single-walled carbon nanotubes
marks the advent of a new type of solid-
state nanopore. Surprisingly, the transport
process shows a marked dependence on
the electronic properties of the nano-
tubes: two nanotube “pipes” with the
same diameter but different chiralities
could exhibit orders of magnitude differ-
ences in ionic conductivity.

Toxic CO concentrations can be detected
by a very clear induced color change of the
dirhodium complex 1 (see scheme) upon
binding of CO, as reported by Esteban

et al. Other atmospheric compounds such
as H2O, CO2, O2, CH4, SO2, NOx, and
volatile organic compounds do not inter-
fere with the CO sensing.
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Control of Interpenetration for Tuning
Structural Flexibility Influences Sorption
Properties

Porphyrinoids
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Sense and sensitivity : Dry processes allow
the rapid and scalable synthesis of nano-
structured metal oxide films for use as
semiconductor-based gas sensors.
Dense, particulate, or porous films, with
thicknesses in the nm–mm range can be
prepared by the appropriate synthesis and
deposition method. A wide variety of
oxides with controlled properties (see
pictures) are obtained, allowing miniature
sensing devices with improved sensitivity
and stability to be developed.

Transforming jungle gyms : Structural
flexibility and sorption behavior can be
tuned by controlling the degree of inter-
penetration of 3D porous coordination
polymers (PCPs). The architectural con-
nectivity of PCPs, even those that are

composed of the same chemical compo-
nents, has a significant impact on the
structural flexibility and sorption behavior,
which was confirmed by coincident
XRPD/adsorption measurements.

Setting the ’cene : The structural features
of ferrocenophanes and porphyrinoids are
combined in ferrocene–porphyrin hybrids.
Ferrocenothiaporphyrin (see picture,
green) and dihydroferrocenothiaporphyrin
(red) are macrocyclic antiaromatic and
aromatic systems, respectively. These two
systems provide evidence for direct
transmission of p-electron conjugation
across a d-electron metallocene.

Two native celluloses with different nano-
fibril widths and crystallinity were sub-
jected to TEMPO-mediated oxidation.
Constant-time heteronuclear multiple-
bond correlation analysis of the water-
soluble products and subsequent surface
peeling revealed that more than 90% of
the products were (1!4)-b-linked glu-
cose/glucuronic acid (Glc/GluA) alternat-
ing copolysaccharides (see scheme;
TEMPO = 2,2,6,6-tetramethylpiperidin-1-
yloxyl).
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DNA perming : Folding of a small DNA
hairpin from an extended conformation
follows two main folding pathways: direct
folding (green arrows) and de-trapping

from non-native compact structures (red
arrows). (Also shown: guanosine 5’G anti
form.)

A bright idea : A photoactivatable GFP
variant has been developed by mutagen-
esis of the fluorophore tyrosine to a
photocaged o-nitrobenzyl tyrosine. This
protein is practically nonfluorescent until
exposed to 365 nm light, which increases

fluorescence nearly 100-fold. The quench-
ing mechanism as suggested by crystal-
lography and time-resolved UV/Vis spec-
troscopy is most likely due to photon-
induced electron transfer to the nitroben-
zyl group.

Deep blue diving : p Acidities up to a new
record of�4.74 eV are made possible with
simple sulfur redox chemistry (see
scheme). This attractive method is able to
generate exceptional electron affinities
and anion transport efficiencies for appli-
cations in optoelectronic devices, medic-
inal chemistry, and anion–p catalysis.

A novel family : Besides thousands of
metal oxide perovskites (simplest formula
ABO3) layered hybrid perovskites exist, in
which slabs of vertex-sharing metal halide
octahedra are separated by organic cat-
ions. Here, a “missing link” between these
two families is described: nonlayered
hybrid perovskite networks containing
both inorganic (alkali metal and chloride
ions) and organic constituents (see, for
example, C4H12N2·KCl3·H2O; KCl6 octahe-
dra lilac, Cl green, C dark gray, N blue,
O red).

http://dx.doi.org/10.1002/anie.201003816
http://dx.doi.org/10.1002/anie.201003797
http://dx.doi.org/10.1002/anie.201003722
http://dx.doi.org/10.1002/anie.201003541
http://www.angewandte.org


Nanotube Self-Assembly

H. Shao, J. Seifert, N. C. Romano, M. Gao,
J. J. Helmus, C. P. Jaroniec,
D. A. Modarelli,
J. R. Parquette* 7688 – 7691

Amphiphilic Self-Assembly of an n-Type
Nanotube

Marine Chemistry

R. Nakamura,* T. Takashima, S. Kato,
K. Takai, M. Yamamoto,
K. Hashimoto 7692 – 7694

Electrical Current Generation across a
Black Smoker Chimney

Molecular Gelators

S. R. Jadhav, P. K. Vemula, R. Kumar,
S. R. Raghavan, G. John* 7695 – 7698

Sugar-Derived Phase-Selective Molecular
Gelators as Model Solidifiers for Oil Spills

Perovskite Phases

F. Calle-Vallejo, J. I. Mart�nez,
J. M. Garc�a-Lastra, M. Mogensen,
J. Rossmeisl* 7699 – 7701

Trends in Stability of Perovskite Oxides

Angewandte
Chemie

7605Angew. Chem. Int. Ed. 2010, 49, 7601 – 7612 � 2010 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim www.angewandte.org

Mmm—stacks of donuts! A one-dimen-
sional n-type nanotube was formed by
stacking rings formed from the bolaam-
phiphilic self-assembly of 1,4,5,8-naph-
thalenetetracarboxylic acid diimide (NDI)
with l-lysine headgroups (see picture).
Solid-state NMR studies demonstrate the
exceptional conformational homogeneity
of the constituent molecules that make up
the nanotubes.

Some like it hot : Metal-like electrical
conduction and electrocatalytic function
of a black smoker chimney point to a
possible new form of energy transfer from
hot, reductive hydrothermal fluid to cold,
oxygenated seawater by electrical current
generation in the sulfide chimney wall.

Mopping up : Phase-selective gelators
were synthesized from sugar alcohols
using biocatalysis. The gelators exhibited
an unprecedented ability to phase-selec-
tively gel only organic liquids including
crude-oil fractions in the presence of
water at room temperature. Oil can be
recovered from the gelled phase by heat-
ing and distillation. Thus this class of
materials may be useful in recovering oil
from spills.

Trends in formation energies DGform
exptl of 41

perovskites AMO3 at 298 K are repro-
duced by DGform

DFT from DFT calculations
with the RPBE-GGA functional (see pic-
ture; A green, M blue, O red). Moreover,
the calculations rationalize systematic
trends in their properties, reveal a direct
connection between composition and
stability in perovskites, and open up a
path to ab initio constructions of com-
plete phase diagrams.
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Light up the POMs : A luminescent lan-
thanoid complex with polyoxometalate
(POM) and organic ligands has been
structurally characterized (see picture).
Comparison of this octanuclear TbIII

complex of 2-picolinate and tungsto-
arsenate ligands with a dinuclear relative
reveals the role of the organic ligands as
chromophores, identifies the luminescent
Tb centers, and determines the relation-
ship between POM coordination mode
and luminescence quenching.

Making cells get a move on : The integrins
are cell-surface receptors that mediate the
adhesion and migration of cells on a
protein matrix. An open question is
whether addition of an inhibitor of the
receptor slows or accelerates cell migra-
tion. By using self-assembled monolayers
presenting a cell adhesion ligand as a
model system it is found that an inhibitor
(RGD peptide) can stimulate cell migra-
tion.

A backwards strategy for achieving Mn2+/
Ca2+ selectivity was demonstrated:
Instead of optimizing binding of Mn2+,
the bapta ligand (upper structure in
scheme) was modified by changing O to

N donors to discourage association by
unwanted competitor Ca2+. Attachment of
a fluorophore gave a Mn2+-selective on-
fluorescent probe for use in live cell
imaging.

Glow in the dark : A tunable singlet–triplet
exchange gap arises in optically active
conjugated polymers that exhibit both
strong fluorescence from the singlet state

and pronounced phosphorescence from
triplet excitations (see picture). The poly-
mers were incorporated into organic light-
emitting diodes (OLEDs).
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Hollow-sphere catalysts were prepared by
means of 3D network formation between
a tetraimidazolium building block and
palladium acetate. The bis(N-heterocyclic
carbene)–palladium species that were
concomitantly formed during growth of

the hollow spheres showed excellent
activity as heterogeneous catalysts in one-
pot three-component Strecker reactions of
ketones (see picture; TMS = trimethyl-
silyl).

More Mn : New perovskite oxides
(In1�yMny)MnO3 (1/9� y�1/3, see pic-
ture) were prepared by using a high-
pressure technique. The A site is doped
with Mn2+ ions, and (In1�yMny)MnO3 is
similar to (Lu1�yCay)MnO3. The B-site-
ordered structure is realized through the
ordering of Mn3+ and Mn4+ ions. Materi-
als with y�0.25 demonstrate spin-glass-
like properties, while (In2/3Mn1/3)MnO3

shows magnetic properties typical for
canted antiferromagnets.

Extended p system : A nickel(0)-mediated
reaction afforded dinaphthopentalene
derivatives, whose electronic and electro-
chemical properties depend on the fusion
patterns. Very high hole mobility was
observed for an amorphous material, and
the compounds are applicable to organic
heterojunction photovoltaic cells (see
picture).

An efficient, sustainable method for the
preparation of aryl ketones from ortho-
substituted benzoic acids proceeds
through their decarboxylation to generate
an aryl–palladium species, followed by
addition to a nitrile and hydrolysis of the
intermediate ketimine.
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Go with the flow: Homogeneous catalyst
recycling can be applied to the production
of aldehydes in a continuous flow nano-
filtration reactor (see picture) that can
operate for an unprecedented period of up
to two weeks without showing typical
deactivation or leaching phenomena. The
catalyst is based on a bulky, rigid, and
robust silsesquioxane-modified PPh3

ligand, and combines efficient recovery
with high activity and selectivity.

Without a trace? The higher the enantio-
selectivity of a chiral selector, the more it
is sensitive to enantiomeric impurities.
Therefore, the enantiomeric purity of a
chiral selector affects the enantiosepara-
tion factor a (see picture).

The only operating mechanism in the
oxidation of water to dioxygen catalyzed
by the mononuclear cis-[RuII(bpy)2-
(H2O)2]2+ complex when treated with
excess CeIV was unambiguously estab-

lished. Theoretical calculations together
with 18O-labeling experiments (see plot)
revealed that it is the nucleophilic attack
of water on a Ru�O group.

Resolving the tension : Complex particles
with various shapes such as bullets,
cylinders, discs, hearts, hexagons, and
Janus particles can be synthesized by two
different surface-tension-induced flow
sequences (A and B; see picture, scale

bars = 100 mm). The particles produced
by using this approach can be exploited as
anisotropic building blocks for the fabri-
cation of complex systems by combina-
tion of the two sequences.
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Multifunctional catalysts in operation : A
novel class of trifunctional thiourea cata-
lysts containing natural amino acid resi-
dues have been prepared (see scheme),
and found to be very effective towards the
asymmetric addition of 3-alkyl-oxindoles
to 1,1-bis(benzenesulfonyl)ethylene. This
synthetic protocol has led to the enantio-
selective synthesis of 3-alkyl-3-aryl-di-
substituted oxindoles and indolines with
an all-carbon quaternary stereogenic
center.

Get active : Neutral TaO4 d0 complex is
able to cleave dihydrogen heterolytically
and spontaneously to form [HTaO(OH)-
(h2-O2)] in solid argon at cryogenic tem-
peratures. Theoretical calculations predict
that the hydrogen atoms in [HTaO(OH)-
(h2-O2)] can easily be transferred to
organic compounds. Thus, TaO4 can serve
as a model catalyst for hydrogenation
reactions.

Getting up to speed : Both LiCl and the
YCl3/MeLi catalyst system have an accel-
eration effect upon the substitution of
silanes using Grignard reagents (see

scheme). The method provides access to
benzyl-, allyl-, and arylsilanes in good
yields from the starting silanes.

Chitinous wing scales of Morpho helenor
butterflies were converted into BaTiO3

replicas through the use of a layer-by-layer
surface sol-gel process, organic pyrolysis,
and a microwave hydrothermal reaction
(see picture). This general structure-pre-
serving process may be used to convert
microscale nanostructured bioorganic or
synthetic organic templates into a variety
of functional multicomponent oxides.
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All for one and 1,4-all : Readily available
aryl alanes are used in the rhodium-
catalyzed asymmetric conjugate addition
reaction with a variety of cyclic and acyclic
enones. The enhanced reactivity of the

system allows the use of the common
binap ligand for the generation of quater-
nary benzylic stereocenters in excellent
enantioselectivity (see scheme).

Unprecedented : Atypical of Prussian blue
structured materials, MnII and [NEt4]CN
react to form [NEt4]2Mn3(CN)8 possessing
layers of octahedral [MnII(CN)6]4� bonded
to two high-spin tetrahedral MnII sites
(see structure; yellow and red Mn, black
C, blue N).

Feel the burn : Silica/alumina was pre-
pared in milliseconds by flame-spray
pyrolysis (see picture) with a homogene-
ous composition and at super-high calci-
nation temperatures. This solid acid has
tunable acidity ranging from weak or
moderate to strong Brønsted acidity. This
unique property makes this material ver-
satile for desired industrial applications.

Photochemistry goes acidic! In the pres-
ence of the chiral Lewis acid catalyst 2 the
intramolecular [2þ2] photocycloaddition
of 4-(alk-4-enyl)coumarins (1) provides
the corresponding products 3 with up to
four stereogenic centers in a highly

chemo- (84–89 % yield) and stereoselec-
tive fashion. For R = H, enantioselectivi-
ties up to 82 % ee are possible with
50 mol % catalyst 2 and up to 78% ee with
only 20 mol% of catalyst 2.
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Superficial success : A chiral N-heterocy-
clic carbene (NHC*) is used to modify
Fe3O4/Pd nanoparticles, which then cata-
lyze asymmetric a-arylations. This suc-
cessful synthesis of a heterogeneous

catalyst and its appliation in asymmetric
catalysis is in stark contrast to the simple
immobilization of an established chiral
homogeneous catalyst.

Golden section : A novel synthetic
strategy for the synthesis of tetrasubsti-
tuted pyrazoles is provided. In an efficient
C�C/N�N bond-formation cascade,
enamines and nitriles are oxidatively cou-
pled to deliver pyrazoles in good yields

(see scheme). The ready availability of the
starting materials, the high level of prac-
ticability of the reaction and work up, and
the avoidance of hydrazine starting mate-
rials make the method attractive.

The remarkable balance between nucleo-
philicity and basicity that is found for
bis(allyl)calcium has not been previously
reported for organolithium and organo-
magnesium reagents. Pyridine undergoes
regioselective 1,4-insertion into the cal-

cium allyl bond of bis(allyl)calcium. The
resulting calcium 4-allyl-1,4-dihydropyridyl
compound can be readily converted into
the N-protected 1,4-dihydropyridine
derivatives.

Extending CD spectroscopy : Strong cir-
cular dichroic (CD) transitions in amino
acids were observed when CD spectros-
copy was extended to the vacuum-ultra-
violet spectral range between 140 and
190 nm (see picture). Here, proteinogenic
amino acids show the same CD magni-
tude and the same sign, and circularly
polarized light is thus capable of inducing
enantiomeric excesses of the same hand-
edness. Interestingly, typical “meteoritic”
amino acids have different CD properties.

http://dx.doi.org/10.1002/anie.201002782
http://dx.doi.org/10.1002/anie.201002389
http://dx.doi.org/10.1002/anie.201003704
http://dx.doi.org/10.1002/anie.201003877
http://www.angewandte.org


NMR Spectroscopy

�. Akbey, W. T. Franks, A. Linden,
S. Lange, R. G. Griffin
B.-J. van Rossum,
H. Oschkinat* 7803 – 7806

Dynamic Nuclear Polarization of
Deuterated Proteins

Noble Metalates

N. V. Izarova, N. Vankova, A. Banerjee,
G. B. Jameson, T. Heine, F. Schinle,
O. Hampe, U. Kortz* 7807 – 7811

A Noble-Metalate Bowl: The Polyoxo-6-
vanado(V)-7-palladate(II)
[Pd7V6O24(OH)2]6�

Supporting information is available on www.angewandte.org
(see article for access details).

A video clip is available as Supporting Information
on www.angewandte.org (see article for access details).
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For D’s a jolly good fellow: Deuteration of
proteins significantly increases the signal
enhancements observed in dynamic
nuclear polarization (DNP) magic-angle
spinning (MAS) NMR experiments. In
13C CP-MAS spectra an enhancement of
120 is observed for perdeuterated SH3
with an exchangeable proton ratio of 50 %,
whereas the enhancement is only 31 for
the fully protonated SH3. The direct 13C
excitation of the perdeuterated sample
increases the enhancement to 148.

Nobly born : The bowl-shaped noble met-
alate [PdII

7VV
6O24(OH)2]6�(Pd7V6) com-

prises seven square-planar PdIIO4 units as
well as four tetrahedral VVO4 and two
square-pyramidal VVO5 addenda units
(see picture). The solution stability of
Pd7V6 has been demonstrated by 51V NMR
spectroscopy, ESI mass spectrometry, and
DFT calculations.
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