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Immobilizing counterions: Cationic, con-
jugated polyelectrolytes can be used to
improve the electron injection from low-
work-function metal electrodes into the
active layers of organic light-emitting
diodes. The problem of mobile counter-
ions has now been solved through the use
of zwitterionic, conjugated polyelectro-
lytes as thin injection layers. These poly-
electrolytes (see structure) are made from
neutral precursor polymers in a simple
one-step reaction.

A radical outlook : Recently published
“organocatalytic C�H activation reac-
tions” have now been interpreted as base-
promoted homolytic substitutions. The
addition of an aryl radical to an arene
followed by deprotonation (see above)
and electron transfer form part of the
chain reaction. Although these new
results are not conceptual breakthroughs,
they could be experimental breakthroughs
because they presage new transforma-
tions in radical (anion) chemistry.

It takes all sortases : Enzymatic formation
of a peptide bond using the sortase A
transpeptidase (SrtA) provides a conven-
ient and mild means for engineering
proteins to contain nongenetically tem-

plated modifications. Myriad applications
are possible, from producing homogene-
ous post-translational modification
mimics, assembling protein domains, to
anchoring proteins to solid surfaces.
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L. Tebben, A. Studer* 5034 – 5068

Nitroxides: Applications in Synthesis and
in Polymer Chemistry
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Pulsed EPR Spectroscopy in Cells

I. Krstić, R. H�nsel, O. Romainczyk,
J. W. Engels, V. Dçtsch,
T. F. Prisner* 5070 – 5074

Long-Range Distance Measurements on
Nucleic Acids in Cells by Pulsed EPR
Spectroscopy

Protein Chemistry

J. M. Smith, F. Vitali, S. A. Archer,
R. Fasan* 5075 – 5080

Modular Assembly of Macrocyclic
Organo–Peptide Hybrids Using Synthetic
and Genetically Encoded Precursors
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The many faces of radicals : Nitroxides can
be applied as stoichiometric and catalytic
oxidants in the oxidation of alcohols (see
scheme) and carbanions, as well as in
oxidative C�C bond-forming reactions.
Stable radicals of this class can also be
used as precursors for C-centered radicals
as well as for the formation of such
radicals for synthesis or polymerization.

Mapping the structure of nucleic acids :
Pulsed electron–electron double-reso-
nance (PELDOR) spectroscopy has been
applied for the first time to map the global
structure of nucleic acids inside Xenopus
laevis oocytes (see picture). The distances
measured in vitro and in cells are the
same, which implies the existence of
stable overall conformations of the hair-
pin RNA and the neomycin-sensing ribo-
switch studied.

Mix, click, cyclize : Conformationally con-
strained organo–peptide hybrids can be
constructed by a tandem chemoselective
reaction between a synthetic molecule
and a recombinant protein. Diverse mac-

rocyclic structures were obtained in cyclic,
lariat, and protein-tethered configurations
by varying the nature of the synthetic and
biosynthetic precursors.
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F. Lema�tre, C. Amatore* 5081 – 5084

Coupling Amperometry and Total Internal
Reflection Fluorescence Microscopy at
ITO Surfaces for Monitoring Exocytosis of
Single Vesicles

Folding Processes

T. Mes, R. van der Weegen,
A. R. A. Palmans,*
E. W. Meijer* 5085 – 5089

Single-Chain Polymeric Nanoparticles by
Stepwise Folding

Gold Catalysis

S. Kramer, Y. Odabachian, J. Overgaard,
M. Rottl�nder, F. Gagosz,*
T. Skrydstrup* 5090 – 5094

Taking Advantage of the Ambivalent
Reactivity of Ynamides in Gold Catalysis:
A Rare Case of Alkyne Dimerization

Asymmetric Catalysis
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J. C. Stephens* 5095 – 5098
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Conjugate Addition of Aldehydes to
Dienic Sulfones
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More transparency in bioanalysis : A
microdevice based on transparent indium
tin oxide (ITO) electrodes allows simul-
taneous total internal reflection fluores-
cence microscopy and amperometric
measurements. Use of the device in the
coupled optical and electrochemical
detection of single exocytotic events is
demonstrated with enterochromaffin
BON cells (see picture).

Light-induced self-assembly leads to the
folding of synthetic random-coil polymers
into highly stable single-chain polymeric
chiral nanoparticles (see picture; green:

side chains, blue: phenyl rings, red:
nitrophenyl leaving groups). The folding
of the polymer was aided by heating and
cooling steps.

A gold mine of results : A series of
ynamides have been dimerized in the
presence of a gold(I) complex. This
unprecedented transformation involves
the formation of a key keteniminium
intermediate that reacts to form a variety

of cyclic and acyclic products. The sub-
stitution pattern of the ynamide deter-
mines which product is formed (see
scheme; EWG = electron-withdrawing
group, Ts = p-toluenesulfonyl).

An unprecedented 1,6-enamine conjugate
addition exploiting the charge delocaliza-
tion in 1,3-bis(sulfonyl) butadienes has
been developed. By appropriately design-
ing a Michael acceptor, unique reactivities

were obtained for the formation of highly
valuable dienes containing two versatile
vinyl sulfones (see scheme, TMS = trime-
thylsilyl).
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E. Genot* 5099 – 5104

Binding of Filamentous Actin and
Winding into Fibrillar Aggregates by the
Polyphenolic C-Glucosidic Ellagitannin
Vescalagin

Chemosensors

N. Dai, J. Guo, Y. N. Teo,
E. T. Kool* 5105 – 5109

Protease Probes Built from DNA:
Multispectral Fluorescent DNA–Peptide
Conjugates as Caspase Chemosensors

Protein Functionalities

S. I. Yoo, M. Yang, J. R. Brender,
V. Subramanian, K. Sun, N. E. Joo,
S.-H. Jeong, A. Ramamoorthy,
N. A. Kotov* 5110 – 5115

Inhibition of Amyloid Peptide Fibrillation
by Inorganic Nanoparticles: Functional
Similarities with Proteins

Smart Soft Materials

Y. Zou, A. Lam, D. E. Brooks,
A. Srikantha Phani,*
J. N. Kizhakkedathu* 5116 – 5119

Bending and Stretching Actuation of Soft
Materials through Surface-Initiated
Polymerization
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Winding it up : The plant polyphenolic
metabolite vescalagin fulfills all the
requirements for use as an antiactin agent
in cellular biological investigations.
Despite its high hydrophilicity, it rapidly
enters cells and disturbs the organization

of the actin cytoskeleton in a dose-
dependent reversible manner by binding
fibrillar actin and forcing the actin fila-
ments (left) to wind themselves into ball-
like fibrillar aggregates (right).

Shaken, not stirred : A novel design for
protease sensors is described, in which
peptides are conjugated to a DNA back-
bone carrying multiple fluorophores. The
multispectral oligodeoxyfluoroside (ODF)
fluorophores are strongly quenched by a
dabcyl group at the end of each peptide.
In vitro and cellular selectivity assays
showed that a mixture of three sensors
could be used to identify different caspase
activities by the fluorescence outcome
(see picture).

Nanoparticles for amyloid diseases : CdTe
nanoparticles (NPs) can efficiently pre-
vent fibrillation of amyloid peptides; the
process is based on the multiple binding
of Ab oligomers to CdTe NPs. The molar
efficiency and the inhibition mechanism
displayed by the NPs are analogous to the
mechanism found for proteins responsi-
ble for the prevention of amyloid fibrilla-
tion in the human body.

A redhead : Surface-grafted hydrophilic
polymer brushes (see picture) with high
molecular weight and graft density caused
reversible bending and stretching of soft
polymeric substrates on a macroscale.
The shape change of the substrate was
tuned to respond to different stimuli
including humidity, temperature, and pH.
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Brønsted Acid Catalysis: Enantioselective
Hydrogenation of Imines To Form Amines

Atropisomeric Scaffolds

J. L. Gustafson, D. Lim, K. T. Barrett,
S. J. Miller* 5125 – 5129

Synthesis of Atropisomerically Defined,
Highly Substituted Biaryl Scaffolds
through Catalytic Enantioselective
Bromination and Regioselective Cross-
Coupling

Multiplex Protease Assay

X. W. Yan, L. M. Yang,
Q. Q. Wang* 5130 – 5133

Lanthanide-Coded Protease-Specific
Peptide–Nanoparticle Probes for a Label-
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Rhodium-Catalyzed Branched-Selective
Alkyne Hydroacylation:
A Ligand-Controlled Regioselectivity
Switch

Contents

5000 www.angewandte.org � 2011 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim Angew. Chem. Int. Ed. 2011, 50, 4995 – 5007

Control with an iron hand : A broad range
of ketimines underwent enantioselective
hydrogenation in the presence of a chiral
Brønsted catalyst and a well-defined non-
chiral iron catalyst (see scheme). This

procedure constitutes an attractive and
environmentally favorable alternative to
well-established asymmetric hydrogena-
tion reactions with precious-metal
catalysts.

A selective sequence : An enantioselective
synthesis (see scheme) of atropisomeri-
cally defined p-terphenyls, as well as tetra-
and pentaaryl compounds is reported.
The synthesis proceeds through sequen-

tial atropisomer-selective electrophilic
aromatic substitution and regioselective
palladium-catalyzed cross-coupling
reactions.

Coded messages : Lanthanide (Ln) coded
protease-specific peptide–nanoparticle
(NPs) conjugates act as probes for a
multiplex protease assay (MPA) using
inductively coupled plasma mass spec-

trometry (ICP-MS; see picture). MPA can
be achieved by centrifugal separation of
the protease-cleaved and uncleaved
probes and subsequent determination of
the released Ln tags.

It’s all in the ligand : By choice of the
appropriate diphosphine ligand a previ-
ously linear-selective alkyne hydroacyla-
tion process can be “switched” to be
highly branched-selective (see scheme,

l = linear, b = branched). Structural data
for the ortho-iPr-dppe–rhodium catalyst
suggest restricted rotation of the phos-
phine aryl units may be responsible for the
observed selectivity.
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Oxidative Esterification

C. Liu, J. Wang, L. Meng, Y. Deng, Y. Li,
A. Lei* 5144 – 5148

Palladium-Catalyzed Aerobic Oxidative
Direct Esterification of Alcohols
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K. C. Nicolaou,* V. A. Adsool,
C. R. H. Hale 5149 – 5152

An Expedient Synthesis of a
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Selectively esterified : Primary alcohols
react with dioxygen as a benign oxidant in
a palladium-catalyzed oxidative esterifica-
tion (see scheme). The corresponding
aldehydes and esters are formed highly

selectively depending on the catalyst
system. The reactions take place in the
presence of commercially available
ligands without the need for additional
organic hydrogen acceptors.

One step from alcohol to ester : A palla-
dium-catalyzed oxidative esterification of
various benzylic alcohols with methanol
and long-chain aliphatic alcohols was
carried out in the presence of molecular

oxygen as the oxidant (see scheme). By
considering the effects of substitution and
potential mechanistic pathways, the
applicability of this method to a range of
different substrates was shown.

Photons in action: Cascade sequences,
brevity, and efficiency are the hallmarks of
the synthesis of a functionalized tricyclo-
[9.3.0.0]tetradecane ring system of the
marine natural product bielschowskysin.

The synthesis is achieved in five steps,
with the key step being an exquisite
intramolecular [2þ2] photocycloaddition
of a macrocyclic precursor (see scheme).

Go with the flow: The indirect cation-flow
method based on the generation of highly
reactive organic cations from their pre-
cursors using electrochemically generated
[ArS(ArSSAr)]+ was developed in flow
microreactor systems (see scheme;

Bn = benzyl, M = micromixer,
R = microtube reactor). The method was
applied to evaluate glycosyl cations such
as A or their equivalents and glycosylation
reactions.
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On the move : Decarboxylative coupling of
allyl 4-methyl-3-carboxycoumarins pro-
vides the products of g-allylation of the
methyl group rather than the typical
regiospecific a-allylation. Mechanistic
studies show that intramolecular proton
transfer from the 4-methyl group to the 3-
carboxylate allows allylation of the remote
methyl group. The resulting 4-butenyl-3-
carboxyl coumarin undergoes Pd0-cata-
lyzed decarboxylation to provide the
observed products (see scheme).

Getting down to the core : A novel,
modular, and more robust synthesis of
cytisine, a partial agonist selective for the
a4b2 nicotinic acetylcholine receptor, also
allows modification of the core structure,
as exemplified by the first azacytisine and

a cytisine–varenicline hybrid. Key steps
include Stille coupling of heteroarylstan-
nanes with a bromolactam motif and an
in situ epimerization/alkylative cyclization
to complete the tricyclic core (see
scheme).

Tune me up : The increasing number of
new donor materials for organic solar cells
requires compatible electron acceptors. A
series of 1,4-fullerene adducts with tuna-
ble chemical, electronic, and material
properties is introduced to effectively
influence the photovoltaic characteristics
of solar cells.

Three’s a charm : Platinum nanoparticles
of 2 nm diameter and containing approx-
imately 200 atoms covered with n-octyl-
silyl groups (see picture, right; Pt blue,
Si red, C gray, H turquoise) form when

[Pt(dba)2] (dba = dibenzylideneacetone)
decomposes in the presence of n-octylsi-
lane. The particles adopt a cuboctahedral
structure with an edge length of three
atoms.
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The fraction of dissociation processes fD

for H2 on platinum that take place on low-
coordinate sites of nanoparticles is
strongly dependent on the gas temper-
ature of the incoming molecules and on
the diameter d of the nanoparticles (see
picture). For high gas temperatures and
large nanoparticles, dissociation occurs
mostly on terraces. Therefore, assump-
tions that steps always dominate reaction
in heterogeneous catalysis cannot be
justified.

Cascading epoxides : The squalene-
derived polyether lactodehydrothyrsiferol
(1) has been prepared through a conver-
gent sequence that features an epoxide-
opening cascade to construct the tetra-
hydrofuran and tetrahydropyran subunits.

Additional features include a stereodiver-
gent diene diepoxidation, a monodeoxy-
genation of a triol, and complex fragment
couplings through Suzuki and Nozaki–
Hiyama–Kishi reactions.

Without the thorn : In polar solvents,
cationic M12L24 nanocages slowly assem-
bled into hollow spherical “blackberry”
structures, the size of which could be
tuned by changing the counterion con-
centration or solvent polarity. The self-
assembly process showed similar kinetic
and thermodynamic features to viral-
capsid formation. (Copyright (2005)
National Academy of Sciences, USA. The
image of the hepatitis B virus capsid is
from the RCSB PDB (ID: 1QGT).)

Tandem bicycle : In the title reaction
double bonds created during ring-closing
metathesis isomerize to generate reactive
iminium intermediates that undergo
intramolecular cyclization reactions with
tethered heteroatom and carbon nucleo-

philes. In this way, a series of biologically
interesting heterocyclic compounds can
be made, including a known precursor for
the total synthesis of the antiparasitic
natural product harmicine.
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Hats off to the director : High levels of
regio- and stereoselectivity were observed
for a broad range of amine substrates with
aryl and vinyl iodide coupling partners in
the title reaction. The synthetic utility of
this strategy was highlighted by the ready

preparation from threonine of 1, with a
removable picolinamide auxiliary PAr, and
its coupling with 2 in a concise formal
synthesis of (þ)-obafluorin. TBS = tert-
butyldimethylsilyl.

Less is more : A new route to access chiral
allylic alcohols through the regio- and
enantioselective substitution of mono-
substituted allylic chlorides with water has

been developed. The reaction is catalyzed
effectively by planar-chiral cyclopenta-
dienyl ruthenium complexes (see
scheme).

A highly selective catalyst based on
mesoporous zeolites for the production of
C5–C11 isoparaffins from syngas has been
developed. The selectivity to C5–C11

hydrocarbons over Ru/meso-ZSM-5
reaches about 80 % with a ratio of iso-
paraffins to n-paraffins of 2.7:1. The
mesoporous structure and the unique
acidity of meso-ZSM-5 play key roles in
tuning the product selectivity by control-
ling the secondary hydrocracking reac-
tions.

Click into place : Tachyplesin-I (TP-I) ana-
logues in which both disulfide bridges (1)
have been replaced with triazoles (2)
represent structural mimetics of TP-I that
display similar or slightly improved anti-
bacterial activity. Optimized structures
were obtained by replacing the cysteine
residues in TP-I by azido- and alkyno-
functionalized amino acids.
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A good impression : A modular approach
using a ruthenium(II) catalyst during
peptide synthesis gives rigid and well-
defined triazole bridges as tailor-made
substitutes for natural disulfide bridges
(see structures). The corresponding
modification of the monocyclic sunflower
trypsin inhibitor-1 yielded an equally
potent peptidomimetic containing a redox
stable 1,5-disubstituted 1,2,3-triazole
bridge.

In a nutshell : A 4.3 nm core–shell aggre-
gate of 16 polyoxotungstate building units
(see picture of the W/Mn skeleton)
delineates the upper limit for structural
complexity in molecular metal oxide clus-
ter chemistry to date. This structure is
defined by a backbone network of dual
Mn�O=W bridges; a retroanalysis of their
formation suggests the importance of
templation and kinetic control in the self-
assembly of the {MnIII

40WVI
224} polyanion.

S=O shows where to go : A novel double
C�H activation of aromatic compounds
with a sulfoxide as a directing group
results in the highly regioselective syn-
thesis of polysubstituted dibenzothio-

phenes (see scheme). The reaction cas-
cade consists of palladium-catalyzed
double C�H activation and a Pummerer
rearrangement followed by palladium-
catalyzed C�S bond formation.
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A protective shield makes it possible : The
synthesis and full characterization of a
tetraazastibole is presented for the first
time. The conversion of [N3Sb(m-
NMes*)2SbN3] (Mes* = 2,4,6-Me3C6H2)
into tetraazastibole, Mes*N4Sb, is an
unusual isomerization triggered by the
action of the Lewis acid B(C6F5)3, which is
also needed for adduct formation: the
N4Sb ring is kinetically protected between
the large Mes* and B(C6F5)3 units.
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*Corrigendum
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Scheme 45 of this Communication contains an error. The correct scheme is shown
below. In addition, extra citations are added to references [15,16,134]. The full
references are shown below.

[15] C. E. Houlden, M. Hutchby, C. B. Bailey, J. Gair Ford, S. N. G. Tyler, M. R. Gagn�, G. C.
Lloyd-Jones, K. I. Booker-Milburn, Angew. Chem. 2009, 121, 1862 – 1865; Angew. Chem.
Int. Ed. 2009, 48, 1830 – 1833; for the use of the same directing group for palladium-
catalyzed ortho-alkenylation, see: W. Rauf, A. L. Thompson, J. M. Brown, Chem.
Commun. 2009, 3874 – 3876.

[16] First example of such a reaction: R. Giri, J.-Q. Yu, J. Am. Chem. Soc. 2008, 130,
14082 – 14083: for other recent directed CH-activation reactions from the Yu group see
also Ref. [134].

[134] R. Giri, J. Liang, J.-G. Lei, J.-J. Li, D.-H. Wang, X. Chen, I. C. Naggar, C. Guo, B. M.
Foxman, J.-Q. Yu, Angew. Chem. 2005, 117, 7586 – 7590; Angew. Chem. Int. Ed. 2005, 44,
7420 – 7424; J.-J. Li, T.-S. Mei, J.-Q. Yu, Angew. Chem. 2008, 120, 6552 – 6555; Angew.
Chem. Int. Ed. 2008, 47, 6452 – 6455; R. Giri, J.-Q. Yu, J. Am. Chem. Soc. 2008, 130,
14082 – 14083; Y.-H. Zhang, J.-Q. Yu, J. Am. Chem. Soc. 2009, 131, 14 654 – 14655; D.-H.
Wang, K. M. Engle, B.-F. Shi, J.-Q. Yu, Science 2010, 327, 315 – 319; B.-F. Shi, Y.-H.
Zhang, J. K. Lam, D.-H. Wang, J.-Q. Yu, J. Am. Chem. Soc. 2010, 132, 460 – 461.

Scheme 45. Removal and recovery of the catalyst-directing o-DPPF
group. DPPFA= o-diphenylphosphanyl ferrocene carboxylic acid,
DIBAL = diisobutylaluminum hydride.
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