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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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Nitrogen enriched : The continuing quest
for Brønsted acid catalysts that address
unmet selectivity needs in organic syn-
thesis has resulted in a new chiral phos-
phoric acid derivative. At the heart of this
catalyst is a hydrogen-bond donor (N�H)
that promotes an enantioselective intra-
molecular addition of oxygen (OH) to an
azomethine (C=N). Diversity within a
privileged chiral architecture invariably
leads to new catalytic enantioselective
chemical reactions.

Trial and error : Topological analysis of the
experimental electron density distribution
of trinitropyrazole has allowed the ener-
getic consequences of an overlooked
pseudosymmetry to be quantified for the
first time. This has allowed measurement
of how much a small error in the assign-
ment of a space group may cost a crystal
structure; in the case of trinitropyrazole
this was 8.9 kcalmol�1.

Integration of new AA members : A pyrro-
lysyl-tRNA synthetase:tRNA pair can be
combined with an orthogonal pair from
Methanocaldococcus jannaschii to incorpo-
rate two chemically distinct noncanonical
amino acids into a single recombinant
protein. This modification was enabled by
the tandem read-through of a three-base
termination codon and a four-base fra-
meshift codon at natural and orthogonal
ribosomes.
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Study
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A new escapade for titania : Titanium
dioxide is one of the most studied mate-
rials and has many applications, for
example in photocatalysis, dye-sensitized
solar cells, and biomedical devices. TiO2

nanotubes, which have outstanding
properties and have resulted in much
research interest, play a particularly
important part.

Revolution in resolution : Abbe’s resolu-
tion limit has been overcome in fluores-
cence microscopy by using light-driven
processes to switch the emission of
fluorophores on and off. Alternatively,
chemical reactions can be used, for
example the coordination of Cu2+ ions to a
fluorescent probe for the stochastic
switching between spectroscopic states.

Water in site : The structure of a stable
adduct of a peptide-based nickel super-
oxide dismutase model (NiSOD) with
cyanide as substrate analogue is deter-
mined by NMR spectroscopy and opti-
mized by DFTmethods. A functional water
molecule is found in the active site (see
picture; Ni brown, O red/pink, C green,
N blue). The role of this water molecule in
the catalytic degradation of O2C

� is dis-
cussed.
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Creating more space in the active site of
the tryptophan 7-halogenase PrnA by
exchanging the large amino acid phenyl-
alanine for the smaller alanine makes it
possible for the substrate to bind in
different orientations (see picture; yellow
PrnA, blue PrnAF103A variant). This
results in halogenation of the differently
bound substrate in the 5-position of the
indole ring.

Two rings in one sweep : A domino meta-
thesis of the bicyclic dienyne 4 (TBS = tert-
butyldimethylsilyl) obtained from a cata-
lytic enantioselective Diels–Alder reaction

as the key process enabled the efficient
preparation of the tetracyclic diterpenes
kempene-2 (1), kempene-1 (2), and 3-epi-
kempene-1 (3).

Priming the pump : An asymmetric auto-
catalytic zinc acetylide addition employs
catalytic amounts of the enantiomerically
pure product as part of a chiral cocktail.

This new strategy enables an improved
synthesis of a key precursor to efavirenz
(see scheme).

The cycloinsertion of cyclohexyne into a
pentalene has provided access to the
carbon scaffold of the guanacastepenes in
nine steps. A late-stage diversifying oxi-

dation of the core structure enabled the
synthesis of guanacastepene N and the
first total synthesis of guanacastepene O.
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A. V. Zabula, S. N. Spisak, A. S. Filatov,
A. Y. Rogachev,
M. A. Petrukhina* 2971 – 2974

A Strain-Releasing Trap for Highly
Reactive Electrophiles: Structural
Characterization of Bowl-Shaped Arenium
Carbocations

Synthetic Methods

H. Li, W. Li, W. Liu, Z. He,
Z. Li* 2975 – 2978

An Efficient and General Iron-Catalyzed
C�C Bond Activation with 1,3-Dicarbonyl
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H. C. S. Chan, J. Kendrick,
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One step back, two steps forward! Start-
ing from diverse heterocycles, the title
reaction furnishes ynediones under very
mild conditions in a direct and prepara-
tively simple one-pot process. The key to
avoiding decarbonylation is the CuI-cata-

lyzed Stephens–Castro alkynylation rather
than the usually more efficient Sonoga-
shira coupling. In addition, novel highly
atom-economical four-component syn-
theses of various heterocycles can be
achieved.

Trap for electrophiles : The reaction of
corannulene with halogenated hydrocar-
bons in the presence of AlCl3 gave the
products of an electrophilic attack on the
hub carbon atom of the curved aromatic

surface (see picture). The X-ray diffraction
characterization of a series of bowl-
shaped cations illustrates structural
deformations caused by the site-directed
interior surface functionalization.

With our compliments : The 1,3-dicarbonyl
unit has been shown to be a new and
useful leaving group for iron-catalyzed
bond cleavage (see scheme). This new

strategy can complement the traditional
Friedel–Crafts reaction and was applied in
the synthesis of indene derivatives.

The tale of Molecule VI : Past failures to
predict the polymorphs of a sulfonimide
using molecular mechanics have led to
speculation that crystal-structure predic-
tion may be of limited use owing to the
kinetic nature of crystallization. An
approach based on quantum mechanics
now successfully predicts the three known
polymorphs of this compound (mole-
cule VI, see structure). Accurate lattice
energy calculations are thus sufficient to
predict the polymorphs of small organic
molecules.
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Development of Fluorinated
Benzothiadiazole as a Structural Unit for a
Polymer Solar Cell of 7% Efficiency
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Calling the tune : High positive surface
charges induced by tetracyanoquinodi-
methane (TCNQ) allow tuning of the
energy levels of silver nanoparticles
(AgNPs) through an interface dipole (see

picture). Facilitated transport membranes
containing AgNPs with TCNQ dispersed
in poly(vinylpyrrolidone) show high
mixed-gas selectivity for the separation of
olefin/paraffin mixtures.

A picky catalyst : Hydrotalcite-supported
gold nanoparticles (Au/HT) efficiently
catalyze the deoxygenation of epoxides to
alkenes using molecular hydrogen as an
ideal reductant. Various epoxides have

been deoxygenated to the corresponding
alkenes (see picture) with over 99%
selectivity. The high selectivity is based on
the concerted effect between basic sites of
HT and the gold nanoparticles.

Rapid and concise : The title reaction
proceeds via copper complexes in a highly
stereospecific manner (see scheme;
acac = acetylacetonate, phen = 1,10-phen-
anthroline, TBS = tBuMe2Si). The catalysis

provides a rapid and concise route to
allylarenes that contain fluorinated aro-
matic cores of an electron-deficient
nature.

High-powered polymer : Fluorinated ben-
zothiadiazole was incorporated into a
polymer that was used in a high-perfor-
mance solar cell. The model polymer 2
has decreased HOMO and LUMO energy
levels and a similar band gap when
compared with its nonfluorinated ana-
logue 1. A bulk heterojunction device
derived from 1 demonstrated a high
power conversion efficiency of 7.2 %
(5.0% for 1).

http://dx.doi.org/10.1002/anie.201007557
http://dx.doi.org/10.1002/anie.201007679
http://dx.doi.org/10.1002/anie.201007733
http://dx.doi.org/10.1002/anie.201005451
http://www.angewandte.org


Electrochemical Cells

J. Hassoun, F. Croce, M. Armand,
B. Scrosati* 2999 – 3002

Investigation of the O2 Electrochemistry in
a Polymer Electrolyte Solid-State Cell

Zeolite Analogues

Y. Han, Y. Li, J. Yu,* R. Xu 3003 – 3005

A Gallogermanate Zeolite Constructed
Exclusively by Three-Ring Building Units

N-alkylation

Y. Zhao, S. W. Foo, S. Saito* 3006 – 3009

Iron/Amino Acid Catalyzed Direct N-
Alkylation of Amines with Alcohols
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A polymer makes it possible : Use of an
advanced polymer electrolyte allowed
clarification of the oxygen reaction mech-
anism in lithium–air solid-state batteries.
The related reversible processes are iden-
tified to occur at potential values that are
the lowest ever reported in the absence of
catalyst.

A new zeotype structure with 3D inter-
secting 10-ring channels is found in
[Ni(en)3][Ga2Ge4O12] (denoted GaGeO-
CJ63, en = ethylenediamine). Its frame-
work (see picture) is constructed exclu-
sively by 3-rings, and the framework
density is the second lowest among all
known zeolite structures. One of the two
kinds of cages in GaGeO-CJ63 is chiral
and its chirality comes from the D and L

enantiomers of occluded [Ni(en)3]2+.

Ironing it out : The straightforward
N-alkylation using alcohols and iron/
amino acid catalysis is described (see
scheme). The reaction does not proceed
by the conventional “borrowing hydro-
gen” mechanism, but appears to involve a

substitution pathway (SN) at the sp3

carbon atom bearing the hydroxy group of
the alcohol. Developing a catalyst that is
effective at a near neutral pH was key to
the successful N-alkylation.

A Fischer carbene complex within the N-
heterocyclic carbene skeleton is present in
MnI/AuI heterometallic compounds that
were synthesized from an acyclic diami-
nocarbene complex, through a transloca-

tion process of metallic ions under basic
conditions and subsequent alkylation with
methyl triflate (see scheme; bipy = bipyr-
idyl, [Mn] = [Mn(CO)2(bipy)]).
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Imines
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Enticing structures : The formal syntheses
of 1 and 2 were accomplished by using a
cascade strategy involving an enyne
cycloisomerization reaction and an intra-
molecular Diels–Alder reaction starting
from 3. The resulting 4 underwent a late-

stage ring contraction to enable the
preparation of a reported advanced inter-
mediate, thereby constituting a formal
synthesis of the structurally intriguing title
compounds.

A valuable shell : The combination of
electrostatic deposition of gold nanopar-
ticles onto microcapsules and a surface
seeding method results in the formation
of gold nanoshells (see picture). This
nano/microcomposite is able to operate
as a theranostic agent for both contrast-
enhanced ultrasonic imaging (diagnostic)
and photohyperthermia (therapeutic),
and thus holds a great potential for
photothermal therapy in cancer treat-
ment.

Benzyl and tropyl in charge : Electronic
spectra of mass-selected benzylium (Bz+)
and tropylium (Tr+) cations embedded in
solid neon are reported for the first time.
They reveal a weak (1)1B1

!X1A1 visible
(see picture) and a much stronger
(1)1A1

!X1A1 ultraviolet transition for Bz+

(C2v symmetry). The lowest dipole-allowed
1A’’2

!X1A’1 absorption in the ultraviolet
region for Tr+ (D7h) is also observed.

Man-made activity : Introduction of a
biotinylated iridium piano stool complex
within streptavidin affords an artificial
imine reductase (see scheme). Saturation
mutagenesis allowed optimization of the

activity and the enantioselectivity of this
metalloenzyme, and its X-ray structure
suggests that a nearby lysine residue acts
as a proton source during the transfer
hydrogenation.
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Take the tube : Self-organization of shape-
persistent macrocycles in the liquid-crys-
talline phase by p–p stacking leads to
empty nanochannels that have an inner
diameter above one nanometer and either
tight or more permeable walls (see pic-
ture). Solid-state NMR spectroscopy was
used to confirm that the channels do not
contain solvent molecules or alkyl chains.

The BN connection : Crystalline and soft
molecular networks can be constructed
using dative B�N bonds (see picture).
The networks are obtained in a one-step,
three-component reaction involving a tri-
boronic acid, a catechol, and a bipyridyl
linker.

Supramolecular disassembly : Phototrig-
gered release of noncovalently seques-
tered lipophilic guest molecules from
dendritic supramolecular assemblies has
been demonstrated. Facially amphiphilic
dendrimers have been shown to provide a
unique opportunity to fine-tune the
release kinetics of the guest molecules in
response to light (see picture).

Crystal clear : The liquid crystallinity of
graphene oxide platelets in aqueous dis-
persion is demonstrated. Graphene oxide
sheets are arranged around liquid-crystal
disclinations (see picture). The orienta-
tion of the liquid crystals can be manip-
ulated by a magnetic field or mechanical
deformation.
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Going with the flow: DNA replication by
the polymerase chain reaction (PCR) can
proceed at a greatly accelerated rate when
performed in the presence of a chaotic
flow induced by microscale thermal con-

vection (see picture). The consequences
of these effects sharply contradict estab-
lished design rules for chemistry involving
coupled flow and reaction.

Direct observation of light elements (Li
and O) in oxygen-deficient lithium man-
ganese spinel by spherical aberration-
corrected scanning transmission electron
microscopy is reported. A previously
unknown ordered structure was revealed
by annular dark-field (ADF) imaging of
oxygen columns, while Li ions are visual-
ized successfully by annular bright-field
(ABF) imaging (see picture).

Special delivery : A supramolecular nano-
particle provides a facile and modular
protein delivery system (see picture, TAT
enables cell membrane penetration, RGD
targeting, and PEG passivation) for highly
efficient transduction of intact (unmodi-
fied) transcription factors (TF). Such a TF
delivery approach provides a powerful
method for manipulating cellular behav-
ior.

Dual imaging agent : A fluorescent TbIII

complex coupled to Fe3O4 nanoparticles
and bearing a folic acid residue (see
picture) shows superparamagnetism, low
cytotoxicity, and high cell uptake, and thus

can be used for in vitro fluorescence and
magnetic resonance imaging of cells that
overexpress the folate receptor, such as
HeLa cells.
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Each the same : A stable, recoverable,
amorphous phase (see topology model)
was produced by heating each of four
different zeolitic imidazolate frameworks
ZIF-1, -3, -4, and Co-ZIF-4. By comparing
nanoindentation results, density meas-
urements, and X-ray total scattering
results, it is concluded that the structure
of the amorphous phase is equivalent in
each case. Amorphization was only
observed in ZIFs encompassing unsub-
stituted imidazolate ligands.

Chiral cyclobuteneamides made easy :
Double chloride abstraction from the
ruthenium/PNNP complex 1 in the pres-
ence of unsaturated b-keto esters 2 gives
the dicationic adducts [Ru(2)(PNNP)]2+

(3) that catalyze the [2þ2] cycloaddition of
a variety of ynamides 4 to produce cyclo-
buteneamides 5 with high yield and
enantioselectivity (see scheme).

Latent chirality : Atropisomerism in the
vaptan class of vasopressin receptor
ligands with N-benzoyl benzo-fused
seven-membered-ring nitrogen heterocy-
cles was investigated by freezing the axis
by ortho substitution. The aS/aR atro-

pisomers caused by the Ar�N(=CO) axis
were separated to reveal that the vaso-
pressin receptor recognizes the cis,aS
conformation (see picture; R = CH3, X =
�CO�, Y = H) when it binds to the
ligand.

All aglow: Multicolored fluorescent quan-
tum-dot (QD)-decorated silicon nano-
wires (SiNWs) are easily prepared by a
one-pot microwave-assisted synthesis.
The as-prepared SiNWs are highly lumi-

nescent (see picture, left) and are well-
suited to long-term immunofluorescent
cellular imaging (see stability compari-
son, right).
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Finding a needle in a haystack : A new
technology is demonstrated to enrich
circulating tumor cells (CTCs) with high
efficiency by integrating an antibody-
coated silicon nanopillar (SiNP, see pic-
ture; gray) substrate with an overlaid
polydimethylsiloxane (PDMS) microflu-
idic chaotic mixer (turquoise). It shows
significantly improved sensitivity in
detecting rare CTCs from whole blood,
thus providing an alternative for moni-
toring cancer progression.
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