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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:

T. Lewis, M. Faubel, B. Winter, J. C. Hemminger*
CO2 Capture in an Aqueous Solution of an Amine: Role of the
Solution Interface

Y. H. Kim, S. Banta*
Complete Oxidation of Methanol in an Enzymatic Biofuel Cell by
a Self-Assembling Hydrogel Created from Three Modified
Dehydrogenases

L. Furst, J. M. R. Narayanam, C. R. J. Stephenson*
Total Synthesis of (+)-Gliocladin C Enabled by Visible-Light
Photoredox Catalysis

Y. Kitagawa, H. Segawa, K. Ishii*
Magnetochiral Dichroism of Organic Compounds
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Reactive response : Tetracyclines are
potent antimicrobial agents—however,
their high consumption level has contrib-
uted to the emergence of widespread
bacterial resistance, which in turn stim-
ulates the systematic search for new
tetracycline analogues. In recent years,
new synthetic methods have emerged that
provide access to a broad range of
tetracycline analogues.

Switch it up : Recent developments in
alkyne metathesis catalysts are described,
with particular emphasis on the rational
design of ligands that can improve the
catalyst activity and stability (see scheme;
M = W, Mo; R = CR’, N) by probing the
electrophilicity and the substrate binding
sites at the transition-metal center.

Why do scientists avoid considerations
about ethics and categorically deny pre-
cautionary principles? Is it because they
do not adequately understand the emo-
tional needs and fears of the general
public? The authors argue that a central
challenge in chemical education is con-
veying the philosophy of empathy; with-

out it, the exclusively intellectual training
of chemists results in heartless individu-
als who forget human needs and dreams.
In addition, concrete examples are given
from a course in applied ethics for
chemistry students and a scholarship
program in the Congo.
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It’s great, but what shall we call it?
Asymmetric organocatalysis has been
successfully incorporated in many multi-
step one-pot sequences (see picture; A–G
are reagents). In this Minireview, an easy-
to-use classification system for the sys-
tematic and informative description of
one-pot reactions is introduced. Selected
important contributions within the field of
organocatalytic one-pot reactions are
reviewed according to this new system.

Renewable carbon resources, such as
carbon dioxide, are of enormous interest
as an entry into industrially relevant
chemicals, such as formic or salicylic
acids, urea, and (poly)carbonates. This
Review highlights the use of CO2 as a C1

feedstock as well as its transformation
with homogeneous molecular transition-
metal catalysts.

100 years ago Pictet and Spengler dis-
covered the most important method for
the synthesis of alkaloid scaffolds—the
condensation of aryl ethylamines and
aldehydes. Today, efficient enzymatic and
non-enzymatic methods are both avail-
able for the Pictet–Spengler reaction.

Nanoskiving is a simple and inexpensive
method of nanofabrication which makes it
possible to fabricate nanostructures from
materials, and of geometries, to which
more familiar methods of nanofabrication
are not applicable. Three steps are
required: 1) deposition of a thin film onto
an epoxy substrate, 2) embedding this
film in an epoxy block, and 3) sectioning
the epoxy block into slabs with an ultra-
microtome.

http://dx.doi.org/10.1002/anie.201102522
http://dx.doi.org/10.1002/anie.201102010
http://dx.doi.org/10.1002/anie.201008071
http://dx.doi.org/10.1002/anie.201101024
http://www.angewandte.org


Communications

Protein Engineering

E. Fern�ndez-�lvaro, R. Snajdrova,
H. Jochens, T. Davids, D. Bçttcher,*
U. T. Bornscheuer* 8584 – 8587

A Combination of In Vivo Selection and
Cell Sorting for the Identification of
Enantioselective Biocatalysts

Heteroacenes

B. D. Lindner, J. U. Engelhart, O. Tverskoy,
A. L. Appleton, F. Rominger,
A. Peters, H.-J. Himmel,
U. H. F. Bunz* 8588 – 8591
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Substitution

DNA Complexes

F. Abendroth, A. Bujotzek, M. Shan,
R. Haag, M. Weber,
O. Seitz* 8592 – 8596

DNA-Controlled Bivalent Presentation of
Ligands for the Estrogen Receptor

Membrane Fusion Model

A. S. Lygina, K. Meyenberg, R. Jahn,
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Transmembrane Domain Peptide/Peptide
Nucleic Acid Hybrid as a Model of a
SNARE Protein in Vesicle Fusion
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The “carrot and stick” principle could be
combined with cell sorting to enable the
selection of enantioselective esterase var-
iants from a mutant library. Hence, the
enormous diversity generated in directed
evolution experiments is now easily
accessible by this high-throughput
system. In line with the principle, the
hydrolysis of 1 glycerin supports cell
growth, whereas the hydrolysis of 2 leads
to cell death.

Give me an N : Tetraazahexacenes (see
picture, N blue, Si brown) are easily pre-
pared in high yields. Their modular syn-
thesis allows the introduction of any
substituent by the choice of suitable
quinoxaline derivatives.

Molecular ruler : Steroid analogues were
conjugated to DNA by using click
chemistry, and self-assembly provided
ternary DNA complexes with bivalent
ligand presentation. The distance between
the bound ligands was measured by

spatial screening of the estrogen receptor,
and a second hydrophobic binding site
was postulated. The picture shows the
DNA(black)–raloxifene(orange) complex
in the ligand binding domain of the
receptor.

Artificial models of the natural SNARE
proteins containing the native linker
regions (light blue/gray) and the trans-
membrane domains (TMDs) of synato-
brevin (Syb, violet) and syntaxis-1A (Sx,
orange) along with a peptide nucleic acid
(PNA) recognition motif can align with
either an antiparallel (see picture) or
parallel orientation of the interacting
strands. These hybrids induce the hemi-
fusion and partial bilayer fusion of phos-
pholipid vesicles.
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A. P. Antonchick,* R. Samanta, K. Kulikov,
J. Lategahn 8605 – 8608
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Intramolecular C�H Bond Amination and
Metal-free Cross-Amination of
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Lithium–Oxygen Batteries

S. A. Freunberger, Y. Chen, N. E. Drewett,
L. J. Hardwick, F. Bard�,
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Derivatives with Aryl Iodides

8449Angew. Chem. Int. Ed. 2011, 50, 8445 – 8458 � 2011 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim www.angewandte.org

Sugar can, too : Many proteins form non-
covalent and thermodynamically reversi-
ble oligomers, which can dictate a pro-
tein’s functionality. For the first time, the
presence of multiple oligomeric forms is
shown in a whole class of polymeric
carbohydrates, the 6-deoxy-6-aminocellu-
loses, using analytical ultracentrifugation
as a probe.

The twinkling of an I : In a new atom-
economical and environmentally friendly
organocatalytic method for intramolecular
C�H amination, the C�N bond forms at
ambient temperature by abstraction of

two atoms of hydrogen; only acetic acid
and water are formed as by-products. The
method has also been extended to the
unprecedented metal-free cross-amina-
tion of nonactivated arenes.

Electrolyte puts up a fight : The electrolyte
is one of the greatest challenges facing the
development of the non-aqueous Li–O2

battery. Although ether-based electrolytes
do from Li2O2 on the first discharge, it is

shown by various techniques that they
also decompose and that decomposition
increases while Li2O2 decreases on cycling
(see picture). Thus, these electrolytes are
not suitable.

Walk on the same side! The title reaction
occurs by means of highly stereospecific
1,3-metal migration. The starting carbox-
ylic acids are readily prepared by Birch

reduction, and the developed protocol
provides an efficient route to enantio-
merically pure 5-arylated-1,3-cyclohexa-
diene derivatives (see scheme).
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The long and the short of it : An atom-
economical route to a,w-diarylalkanes
from w-arylalkanols was achieved by a
direct one-step method, or a sequential
two-step method depending on the alkyl

chain length. The reaction proceeded
through the formation of b-methylhy-
droxy-a,w-diarylalkanes by dehydrogena-
tion/b-alkylation, followed by dehydro-
genation/decarbonylation.

Acylations achieved : The title reaction
between carboxylic acids and ketene silyl
acetals has been accomplished (see
scheme). The additive, (MeO)3SiH, is
believed to play an important role in the

promotion of the condensation reaction.
This reaction system was compatible with
a diverse range of functional groups,
including alkenes, alkynes, chlorides,
alcohols, esters, and nitro groups.

Highly stereocontrolled : The total syn-
thesis of frog alkaloid (�)-205B features a
chiral N-acylpyridinium salt reaction and
an unprecedented trifluoroacetic anhy-
dride mediated addition of an allylstan-
nane to a vinylogous amide. The core was
assembled using a Tsuji–Trost allylic
amination reaction and a ring-closing
metathesis. TIPS = triisopropylsilyl.

IDSI to the rescue : Use of a carefully
designed cascade process empowered by
the unique reagent IDSI [(Et2SI)2Cl·SbCl6]
provided the entire [3.2.2] bicyclic core of

both targets 1 and 2 in a single, stereo-
controlled operation. Use of strain ener-
gies assisted in the completion of the
natural products.
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Z.-J. Jia, Q. Zhou, Q.-Q. Zhou, P.-Q. Chen,
Y.-C. Chen* 8638 – 8641
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The reaction of dicyanamide ionic liquids
with nitric acid results in hypergolic
ignition and the formation of a stable
precipitate. The precipitate consists of
cyclic triazines, including melamine and
its polymers, such as melam and melem
(see scheme). This study introduces a
novel approach to the synthesis of cyclic
azines without resorting to high temper-
atures and pressures.

Raising the HOMO : 2,4-Dienals can react
with nitroalkenes in trienamine-catalyzed
asymmetric Diels–Alder reactions (see
scheme). Crucial for the success is raising
the HOMO energy of the diene through
the introduction of appropriate substitu-

ents. The reaction exhibits unusually high
enantioselectivity and exo selectivity; endo
addition is possibly disfavored because of
the electrostatic repulsion shown in the
scheme.

AFM nanoindentation was used to dem-
onstrate that millimeter- and nanometer-
sized organic cocrystals exhibit changes in
the mechanical properties before, during,
and after a single-crystal-to-single-crystal

[2þ2] photodimerization of olefins. Milli-
meter-sized crystals become 40% softer,
whereas nanocrystals of the same mate-
rial become 40% harder following the
photoreaction.

Filling out the space : The title reaction of
unactivated Csp3�H bonds using aryl
amines as the nitrogen source is dis-
closed (see scheme; dba = dibenzylide-
neacetone, Tf = trifluoromethanesul-

fonyl). Either the C�N cross-coupling
product or the C�H amination product
could be accessed selectively by adjusting
the steric environment of the substrate.
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Photocatalytic oxygenation of benzene
with oxygen and water to phenol has been
achieved under ambient conditions by
using the 3-cyano-1-methylquinolinium
ion as a photocatalyst (see picture). The
mechanism was clarified by detecting the
p-dimer benzene radical cation produced
by photoinduced electron transfer from
benzene to the photocatalyst, and by
monitoring the reaction of the radical
cations with water molecules.

The asymmetric allylic substitution of allyl
phosphates with aryl- and alkenylboro-
nates catalyzed by a copper/N-heterocy-
clic carbene complex was developed and
the g-substitution products were obtained

with high enantioselectivity (see scheme).
To account for the observed influence of
the reaction parameters a possible cata-
lytic cycle for this process was proposed.

Two Nobel couplings : The synthesis of tri-
and tetraalkylated olefins has been ach-
ieved (see scheme). These multialkylated
olefins were prepared by the zirconocene-
mediated carbometalation of 1-alkynyl-
boronates and subsequent sequential

C�C bond formation with Negishi and
Suzuki–Miyaura cross-coupling reactions
using b-hydrogen-containing alkylzinc
reagents and alkyl electrophiles as cou-
pling partners.

Three’s a crowd : The title reaction pro-
vides a tetracylic core bearing three chiral
centers (see scheme; Ts = 4-toluenesul-
fonyl) with excellent enantioselectivity and

good diastereoselectivity. The reaction
was used to efficiently construct the
(þ)-kreysiginine skeleton.
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Forget-me-not : Nanoparticle fillers in
shape-memory polymers usually improve
mechanical properties at the expense of
shape-memory performance. A new
approach overcomes these drawbacks by
cross-linking the functionalized poly(eth-
ylene glycol) tethers on silica nanoparti-
cles (see picture).

To and fro : Chiral metal–organic frame-
works (CMOFs) derived from redox-active
ruthenium/salen building blocks exhib-
ited reversible single-crystal to single-
crystal reduction and reoxidation. The
catalytically inactive RuIII CMOFs (green;

see picture) were reduced to RuII CMOFs
(red) that were highly active for the
asymmetric cyclopropanation of alkenes
with very high diastereo- and enantiose-
lectivities.

On solid ground : Mix-valent iron hexa-
cyanides (FeIII, FeII, and Prussian blue) can
replace NaCl crystal lattice units to form a
solid-state solution. A scanning electro-
chemical microcapillary (SECM) tech-
nique has been developed for the con-
trollable microfabrication of the micro-
crystals. In situ confocal Raman spectra
can also be obtained without exposure to
any liquid environment. WE = working
electrode, RE/CE = reference/counter
electrode.

Not thick-skinned : The solvation of a
metallic nanoparticle in the ionic liquid
[C4C1im][Ntf2] was investigated by molec-
ular simulation with a specific interaction
potential. The interfacial layer of ionic
liquid is only one ion thick, and thus
excludes a stabilization mechanism based
on an electrostatic double layer.
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A tough nut : A new approach to making
biomimetic nanocomposites, involving
engineered proteins (see scheme; green
and blue), reinforcing graphene sheets
(purple), and nanofibrillated cellulose
(gray), is presented. The aligned co-

assembly of these components leads to a
composite with remarkably good
mechanical properties, which potentially
arises from the role of the adhesive matrix
proteins.

Roving reporter : A reversible biosensor
reports the phosphorylation status of full-
length substrate protein STAT3 by genet-
ically incorporating 7-hydroxycoumarin
into its phosphotyrosine binding pocket

(see picture). A large fluorescence
increase with characteristic emission and
excitation properties results as a response
to phosphorylation of STAT3 in vitro and
endogenously in nuclear extracts.

Inner beauty : The titanosilicate molecular
sieve ETS-10 has TiO3

2� quantum wires
(QWs) of varying length and local density
along the [110] and [11̄0] directions (see
picture). Analysis of the distribution of the

QWs within a crystal using laser-scanning
confocal polarized micro-Raman spec-
troscopy shows that they are not distrib-
uted evenly but in a symmetrical manner
in an interesting pattern.

Reduced circumstances : A hydrogen bond
induced by the Co+ ion has been identified
theoretically (see picture). It plays a vital
role in explaining the mechanistic base of

protein-induced tuning of the Co2+/Co+

redox process, a common catalytic event
in a wide variety of methyltransferases and
adenosyltransferases.
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Useful contacts : A new method to
achieve regular patterns generates aniso-
tropic, “patchy” microspheres by using
interfacial condensation of a liquid mask
and the proximity of the particles to their
neighbors to determine a mask pattern.

The microspheres are separated from the
scaffold and labeled with a first protein at
non-mask regions (green) followed by
removal of the mask and immobilization
of a second protein (red).

Seeing into cells : Genetically engineered,
labeled ferritin is used to form biological
nanoparticles displaying bait (B) and prey
(P) molecules inside cells (see picture).
Specific bait–prey interactions induce the
interconnected assembly of nanoparticles
into nanoclusters on a timescale of sec-
onds. This phenotypic readout with a
small molecule as an inducible switch was
used to directly visualize dynamic molec-
ular interactions within living cells.

Tightening the noose : Lasso peptides are
a class of stable bacterial peptides with
unique characteristics that encourage
their application in drug design. Epitope
grafting of the integrin binding motif RGD
onto the lasso structure of microcin J25
converts the knotted peptide into a
nanomolar integrin antagonist (see pic-
ture). Engineered lasso peptides can
therefore be used for pharmacophore
presentation.

Problem solved : Thurincin H is an anti-
microbial peptide with suspected post-
translational modifications. MS/MS
sequencing identified the residues that
were modified, and NMR spectroscopic
studies in solution led to the 3D structure
of thurincin H, which features four S�Ca

thioether crosslinks (yellow in schematic
representation). This structure may be
representative of several other bacterio-
cins with identical masses.
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Silicon nanogaps were bridged in situ by
grafting 4-ethynylbenzaldehyde to activate
the electrodes and coupling
2,6-diaminoanthra-9,10-quinone to link
the coatings. The bridged structures

exhibit currents of 11–14 nA at 1 V. The
process is reversed by soaking in acidified
solution, which causes the current to
diminish.

Restricted access to DNA : (Triethylsilyl)-
ethynyl-modified 7-deaza-dATP is readily
incorporated into DNA by primer exten-
sion or polymerase chain reaction using
KOD XL polymerase. The silylethynyl-

protected DNA resists the cleavage by
restriction endonucleases (REs), such as
RsaI (see scheme), but after it is treated
with NH3, the resulting deprotected DNA
is fully cleavable by the REs.

Polymeric onions : A facile method to
produce monodisperse multiple emulsion
drops of high order is developed using a
capillary microfluidic device. Coaxial mul-
tiphase flows are stabilized by confine-
ment in microcapillary and emulsified to
multiple emulsion drops. The breakup of
coaxial interfaces, triggered by the core-
drop, facilitates the making of multiple
emulsion drops of onionlike configura-
tion.

Molecular design can be used to inves-
tigate whether the parallel-b-sheet secon-
dary structure is subject to length-depen-
dent cooperative stabilization along the
strand direction (see picture). Extending

strands by adding high-propensity resi-
dues (B) leads to a steady increase in
parallel-b-sheet stability, but inclusion of
low-propensity residues (A) can negate
this stabilization.

http://dx.doi.org/10.1002/anie.201102791
http://dx.doi.org/10.1002/anie.201102898
http://dx.doi.org/10.1002/anie.201102946
http://dx.doi.org/10.1002/anie.201102986
http://www.angewandte.org


Natural Product Synthesis

S. Benson, M.-P. Collin, A. Arlt, B. Gabor,
R. Goddard, A. F�rstner* 8739 – 8744

Second-Generation Total Synthesis of
Spirastrellolide F Methyl Ester: The Alkyne
Route

G-Quadruplexes

F. Hamon, E. Largy,
A. Gu�din-Beaurepaire,
M. Rouchon-Dagois, A. Sidibe,
D. Monchaud, J.-L. Mergny, J.-F. Riou,
C.-H. Nguyen,
M.-P. Teulade-Fichou* 8745 – 8749

An Acyclic Oligoheteroaryle That
Discriminates Strongly between Diverse
G-Quadruplex Topologies

Cell Imaging Technology

S. Mizukami, T. Yamamoto, A. Yoshimura,
S. Watanabe, K. Kikuchi* 8750 – 8752

Covalent Protein Labeling with a
Lanthanide Complex and Its Application
to Photoluminescence Lifetime-Based
Multicolor Bioimaging

8457Angew. Chem. Int. Ed. 2011, 50, 8445 – 8458 � 2011 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim www.angewandte.org

Outlandish : The spiroketal embedded in
spirastrellolide F methyl ester is a daring
site for ring closure, yet it has allowed the
power of catalytic alkyne scission and

activation to be showcased (see scheme).
An improved strategy for the introduction
of the labile side chain was also devel-
oped.

Feeling groovy : A family of nonmacrocy-
clic G-quadruplex binders with alternate
oxazole and pyridine motifs was prepared.
The shown heptacyclic derivative exhibits
an unprecedented binding preference for
certain quadruplex topologies: it recog-
nizes exclusively the human telomeric
quadruplex in Na+ buffer but not in K+

buffer. This unique quadruplex binding
profile is strongly dependent on the size of
the ligand and may result from groove
interactions.

Better late … Lanthanide-based time-
resolved luminescence imaging of pro-
teins is a promising technology. A novel
luminescent lanthanide probe (see pic-
ture, TPA-Eu) for mutant b-lactamase-

based protein labeling system (BL-tag) is
used to selectively image cell-surface
proteins (POIs) in the presence of auto-
fluorescent background signals, thus
enabling imaging with serum.
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Supercapacitor : A p conjugated micropo-
rous polymer with an aza-fused frame-
work is reported. The porous framework is
conductive and allows electrolyte ions to
move into the pores because of structural
features (see picture). The material
becomes highly co-operative in the for-
mation of electrostatic charge-separation
layers, shows exceptional capacitance in
supercapacitive energy storage, provides
high energy densities, and offers an
excellent cycle life.

*Corrigendum
Asymmetric Total Synthesis of
(�)-Cribrostatin 4 (Renieramycin H)
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In Scheme 3 of this Communication, the configuration of compound 18 was drawn
incorrectly and should be corrected as shown here (corrections in red).
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