
Graphitic Carbon Nitride
In their Communication on page 7450 ff., A. I.
Cooper, M. J. Bojdys, et al. report crystalline thin
films of triazine-based graphitic carbon nitride
(TGCN). TGCN is structurally similar to graphite
but it is a semiconductor, and the thin films display a
direct bandgap between 1.6 and 2.0 eV.

Amyloids
In their Communication on page 7461 ff., K. Kim,
H. I. Kim, and co-workers demonstrate that cu-
curbit[7]uril inhibits the fibrillation of insulin and
b-amyloid by capturing crucial phenylalanine
residues through host–guest interactions.

Protein Aggregation
In their Communication on page 7560 ff., D.
Otsen, T. J. D. Jørgensen, and co-workers reveal
that for a-synuclein oligomers, which are widely
accepted to be cytotoxic species in Parkinson�s
disease, two different types are formed.
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… is known as one of the strongest chemical bonds. It is typically difficult to cleave,
however, this cleavage can be achieved by a metal-mediated approach involving
oxidative addition. In their Communication on page 7564 ff., J. Ichikawa and co-
workers demonstrate a new method for C�F bond cleavage that utilizes b-fluorine
elimination for a nickel-mediated [3þ2] cycloaddition. The cover image illustrates
two different tools for processing wood––a metal saw (oxidative addition) and a
chisel (b-elimination)––as an analogy to the methods
for metal-mediated C�F bond cleavage.

Angewandte Chemie International Edition is
a journal of the Gesellschaft Deutscher
Chemiker (GDCh), the largest chemistry-
related scientific society in continental
Europe. Information on the various activ-
ities and services of the GDCh, for example,
cheaper subscription to Angewandte Che-
mie International Edition, as well as applica-
tions for membership can be found at
www.gdch.de or can be requested from
GDCh, Postfach 900440, D-60444 Frank-
furt am Main, Germany.
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CO2-based materials : Metastable CO2/
diene-based lactones, which were pre-
pared by the palladium-catalyzed telome-
rization of CO2 and dienes, easily undergo
aerobic radical homo-polymerization to

give novel CO2-rich polymers. This two-
step reaction set-up expands the potential
applications of CO2-based copolymers by
adding innovative compositions, struc-
tures, and properties.

Pick your type : In the past several
decades, highly useful epoxidation proto-
cols have been developed with a variety of
activation modes using a wide range of
asymmetric organocatalysts. This review
documents the rapid and expansive
development in this area, thus providing
a clear overview of the various catalyst
types available for asymmetric organo-
catalytic epoxidations, as well as their
mechanisms and applications.

Core competence : The structural modifi-
cation of naphthalene diimides has
undergone significant development in the
last few years, which has culminated in
a broad range of new derivatives with
different adjustable electronic properties.
This Review describes the synthetic strat-
egies towards core-substituted as well as
core-expanded naphthalene diimides.
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Only five non-metallic materials of the
graphene family were known up to date:
graphene, hBN, BCN, fluorographene,
and graphene oxide. For the first time,
crystalline thin films of triazine-based
graphitic carbon nitride (TGCN) are now
presented. TGCN is structurally similar to
graphite but it is a semiconductor. The
thin films are a few to several hundreds of
atomic layers thick and display a direct
bandgap between 1.6 and 2.0 eV.

An exciting model : An exciton dissocia-
tion model that captures both ultra-fast
and diffusion-limited behavior in bulk-
heterojunction organic photovoltaic
(OPV) systems is proposed. The model
examines the disparate mechanisms for
ultra-fast exciton delocalization: exciton
delocalization and impure domains.

Supramolecular strategy : Amyloid fibrilla-
tion of insulin and b-amyloid was modu-
lated by using cucurbit[7]uril (CB[7]).
CB[7] exhibits high binding affinity for
phenylalanine residues, which are crucial
to the hydrophobic interactions formed
during amyloid fibrillation. This supra-
molecular strategy based on a residue-
specific interaction has potential for the
development of a therapeutic agent for
amyloidosis.

The interfaces in thermoelectric materials
can be formed by using bismuth nano-
crystals (NCs) capped with (N2H5)4Sb2Te7

ligands that serve as a “glue” for meso-
scopic grains, which are joined in hot-

pressed pellets or solution-processed thin
films. The design of the NC glue allows
selective enhancement or decrease of the
majority-carrier concentration near the
grain boundaries.
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ZIF today, carbonate tomorrow: The sen-
sitivity of zeolitic imidazolate frameworks
(ZIFs) to CO2 in humid environments,
which was previously not recognized,
leads to degradation of porous and non-

porous Zn-, Co-, and Cd-based ZIFs into
complex carbonates. Only one of the five
tested ZIFs was resistant to chemical
attack by CO2.

Carving out a shape-changing strategy :
The modularly interconnected architec-
ture of single-stranded DNA tile and brick
structures was used to develop a general
method for structural reconfiguration. The
removal of one component strand (see

picture) revealed a newly exposed toehold
on a neighboring strand, thus enabling
the removal of regions of connected
component strands without the need to
modify the strands with predesigned
external toeholds.

Structure elucidation : The structure of the
new medium-pore aluminophosphate
molecular sieve PST-6 (see picture) with
36 crystallographically distinct tetrahedral
sites and thus with the most complex
zeolite structure known to date, has been
solved by combining X-ray diffraction,
electron crystallography, and computer
modeling.

Tubular structures were constructed in
a size-controlled fashion by a new DNA
origami method and analyzed by atomic
force microscopy. The formation of unex-
pectedly long tubes with different helical
properties was observed in addition to
that of the expected short ones. Analysis
of the content of short and long tubes
allows an estimation of the folding path-
ways.
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Tagged : Allenamides add selectively to the
thiol group of cysteine and does not react
with the other functional groups on the

unprotected peptide or protein under
physiological conditions.

Sending a signal : A novel variant of an
iridium-based organometallic catalyst was
synthesized and immobilized on polymer
microbeads. Upon administration of para-
hydrogen (pH2) gas to a solution con-
taining the catalyst and pyridine, up to
a fivefold enhancement is observed in the
1H NMR spectra owing to the title process
(HET-SABRE). The catalyst is easy to
recycle and holds potential for applica-
tions varying from spectroscopic studies
of catalysis to imaging metabolites.

A feat worthy of a medal : A five-ring
interlocked DNA catenane underwent
programmed and switchable reconfigura-
tion across four states (see picture). The
dynamics of transitions between the
states were monitored by fluorescence
spectroscopy. By the tethering of gold
nanoparticles to the five-ring catenane
scaffold, reconfiguration of the nanopar-
ticles was demonstrated.

Mix and match : Emulsions of nonspheri-
cal multicore PAM/PEG droplets and
hierarchical PAM/PEG hydrogel micro-
architectures (see figure) are prepared by
combining polymerization-induced phase
separation with droplet coalescence in
microdevices. This enables the fine-tuning
of their morphology and inner structure.
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It’s simple : Operationally simple, effi-
cient, and widely applicable Pummerer
annulations of simple phenols with ketene
dithioacetal monoxides provide a variety
of benzofurans with a methylthio group at
the 2-position. Subsequent nickel-cata-

lyzed arylation culminates in diversity-
oriented synthesis of multisubstituted
benzofurans. The title sequence was used
in the synthesis of biologically active
natural products and highly fluorescent
benzofurans.

O2 cascades : The first one-pot oxygenase
cascade is presented, wherein a copper-
catalyzed oxygenase reaction transforms
the allylic CH3 of 3-methylidene oxindole

into an aldehyde, which then undergoes
an aldol–oxa-Michael addition reaction
with b-ketoesters to give dihydrofuran-
bearing oxindoles.

Building and demolition : The biochemical
steps leading from the first-formed tro-
polone of the stipitatic acid pathway in the
fungus Talaromyces stipitatus via the
maleic anhydride containing stipitatonic
acid have been determined by coordi-
nated gene knockout and in vitro assays.
The formation of shunt products including
cordytropolone and talaroditropolone
sheds light on the metabolism in other
fungal organisms.

Only a single-module hybrid polyketide
synthase–nonribosomal peptide synthe-
tase (PKS-NRPS) is found in the biosyn-
thetic gene cluster of the broad-spectrum
antifungal polycyclic tetramate macrolac-
tam HSAF (see picture), although two

separate hexaketide chains are required to
assemble the HSAF skeleton. Heterolo-
gous production and in vitro reconstitu-
tion by using purified PKS and NRPS
demonstrated the iterative polyketide
biosynthetic mechanism.
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Fiercely fluorogenic : Brightness
enhancement of greater than 10000-fold is
detected in a series of coumarin–
tetrazine probes, the largest to date of any
bioorthogonal fluorogenic platform. This
enhancement is achieved by the logical

use of through-bond energy transfer
(TBET) in molecular design. High-spatial-
resolution “no-wash” images of extra- and
intracellular targets were obtained with
negligible background signal.

Cell free : The E.coli Sec translocon, which
mediates the insertion of membrane
proteins into the plasma membrane, was
successfully reconstructed by synthesiz-
ing its component proteins in vitro. The
synthesized SecYEG components were

spontaneously inserted into a liposome
membrane and formed a functional com-
plex. The synthesized Sec translocon was
able to mediate the membrane transloca-
tion of single- and multi-span membrane
proteins (MPs).

Elastic interfaces : The orientations of
high-spin–low-spin (HS–LS) interfaces at
the thermal transition of thin Fe(NCSe)
spin-crossover crystals, observed by opti-
cal microscopy (see picture) are explained
by considering the structural mismatch
between the LS and HS phases in
2D models. The orientations correspond
to mismatch-free situations which also
explain the resilience of the crystals upon
repeated switching.

All the pieces in one pot : A novel one-pot
sequential coupling of readily available
reaction components allows the
construction of a library of benzo[b]-
phosphole derivatives. The method
employs an arylzinc reagent, an alkyne,

dichlorophenylphosphine (or phosphorus
trichloride and a Grignard reagent), and
an oxidant, and features the cobalt-cata-
lyzed migratory arylzincation of the alkyne
and electrophilic phosphacyclization as
key steps.
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Spraying out catalysts : An aerosol-spray-
assisted route with metal salts is a reliable
route to identify amorphous metal oxide
catalysts for electrochemical water split-
ting. The composition of the products can
be precisely controlled from the precursor

solution. The catalysts can be continu-
ously collected at a rate of about 0.1 g h�1

from a single home-made device, and this
method is thus scalable and suitable for
industrial applications.

More is more! Bulky functionalized 7-aryl-
7-deazaadenine 2’-deoxyribonucleoside
triphosphates (dNTPs) are better sub-
strates than their natural counterparts in

competitive primer extensions with DNA
polymerases (see picture). This ability is
important for the possible in vivo enzy-
matic synthesis of functionalized DNA.

Exchanging anions makes vanadium
square : Reaction with CaH2 leads to oxide-
for-hydride ion exchange in Srn+1VnO3n+1

(n =¥, 1, 2) strontium vanadium oxides.
The resulting oxide–hydride phases,
SrVO2H, Sr2VO3H, and Sr3V2O5H2, contain
arrays of apex-linked V3+O4 squares
stacked with SrH layers/chains, such that
SrVO2H can be considered to be analo-
gous to infinite-layer oxide phases but
with a d2 electron count.

On-pathway or off-pathway? a-Synuclein
oligomers are widely accepted to be
cytotoxic species in Parkinson’s disease.
There is debate as to whether they are
intermediate species of fibril formation or
the distinct end product of aggregation.
Data indicate that both are correct and
two different types of a-synuclein oligo-
mers are formed: one that can be elon-
gated by monomers and form fibrils and
a second that stacks together to form
more amorphous structures.
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Clear-cut : The nickel-mediated [3þ2]
cycloaddition of 2-trifluoromethyl-1-
alkenes with alkynes afforded fluorine-
containing multi-substituted cyclopenta-
dienes. This reaction involves the con-

secutive and regioselective double C�F
bond cleavage of a trifluoromethyl and
a pentafluoroethyl group by b-fluorine
elimination.

Bond activity : A new phosphinoborane
ruthenium complex was isolated. This
complex exhibits two adjacent d-Csp3�H
and e-Bsp2�H agostic interactions involv-
ing directly connected s-bonds of different
polarity, which can either be displaced or
lead selectively to B�C or C�H bond
cleavage, depending on the experimental
conditions.

Doubled up : This work describes the first
accurate predictions of the Mçssbauer
and 13C NMR spectra, local geometries,
and Fe�C bonding of iron porphyrin
carbenes (IPCs). Unlike the previously
assumed picture of a double bond
between iron and carbon [FeIV =

{C(X)Y}2�] , analogous to the catalytic
intermediates in conventional P450 reac-
tions (FeIV=O2�), IPC complexes are best
described as FeII !{:C(X)Y}0.

First base, second base… home run! A
base-controlled palladium-catalyzed car-
bonylation/intramolecular nucleophilic
aromatic substitution reaction gave linear
and angular fused pyridoquinazolones:
1,8-Diazabicyclo[5.4.0]undec-7-ene (DBU)

yielded the linear products, whereas NEt3

gave the angular derivatives (see scheme;
Ad = adamantyl, DMA = dimethylaceta-
mide). A light-induced Diels–Alder reac-
tion of the product was also observed.
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A low-cost and highly active electro-
chemical catalyst for the oxygen evolution
reaction is created by alternatively stack-
ing FeNi double hydroxide cation layers
with GO anionic sheets. The advanced
performance of the catalyst stems from
the intrinsic catalytic activity of the layered
FeNi double hydroxide and is boosted by
the high electric conductivity of the
adjoining graphene sheets.

Directed borylation : Ambiphilic phos-
phine boronate esters are accessed by
a phosphine-directed C�H borylation
reaction. The Lewis basic phosphine

directs the borylation to the adjacent
C�H bond, providing access to intriguing
ligand and catalyst scaffolds.

Cooperation : A highly enantioselective
NHC-catalyzed [3þ2] annulation of a,b-
alkynals and a-ketoesters generates the
desired g-crotonolactones in high yields.
The reaction is based on the cooperative

catalysis of a chiral Brønsted acid and
a precatalyst consisting of a C1-symmetric
biaryl and a saturated imidazolium
moiety.

Ligand development : A cyclic peptide,
containing only natural amino acids along
with an intramolecular disulfide bridge,
was identified as a simple and versatile
coordination sphere for asymmetric cat-

alysis. “Alanine scanning” provided
mechanistic insights and assisted in sys-
tematic optimizations for the peptide
ligands.
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Bring it on! The challenge of forming acyl
boranes by trapping acyl anion equiva-
lents is avoided by the design and devel-
opment of an electrophilic source of the
acyltrifluoroborate group. This novel
reagent makes possible the one-step
transformation of aryl and heteroaryl
halides into the corresponding potassium
acyltrifluoroborates via organolithium
intermediates.

Vinylidene complex : An efficient
RhI-catalyzed cycloisomerization of ben-
zylallene-alkynes produced the tricyclo-
[9.4.0.03,8]pentadecapentaene skeleton
through Csp2�H bond activation. Based on

deuteration and competition experiments,
a reaction mechanism was proposed,
which proceeds via a vinylidenecarbene–
RhI intermediate.

GO for gold : Potassium thioacetate was
used to selectively open the epoxides
present on a graphene oxide (GO) sur-

face. This new route into functionalization
of GO was exploited to attach gold nano-
particles on a GO surface (see picture).

Stereoisomer made to order : Diastereo-
divergence is realized through controlling
the stereoselectivity of the individual
steps of a tandem Michael/Michael reac-
tion. Up to 8 of the 16 possible stereo-
isomers have been successfully obtained

in high enantio- and diastereoselectivities
using modularly designed organocatalysts
for the tandem reaction and an ensuing
epimerization. QDT = quinidine thiourea,
QNT = quinine thiourea.
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Game of rates : A general approach for the
chemoselective hydrogenative coupling of
nitroarenes to give the corresponding azo
compounds, using a heterogeneous gold
catalyst, has been developed. As a result
of the remarkable synergy between the

metal and support, a facile condensation
of transient nitroso and hydroxylamine
intermediates proceeds. The desired
transformation is highly selective under
mild reaction conditions.

A copper-catalyzed one-pot reaction of
homopropargylic alcohols involves tri-
fluoromethylation, aryl migration, and
formation of a carbonyl group. A series of
3-butenal and 3-buten-1-one derivatives

with a trifluoromethyl-substituted olefin
were obtained in moderate to good yields
with high regioselectivity. The mechanism
is proposed to involve a 5-ipso cyclization.

Going through changes : Highly enan-
tioenriched allylic amines have been pre-
pared by a cascade reaction capable of
transforming allylic alcohols into chiral
sulfonyl-protected allylic amines. This
process is catalyzed by the combination of
a chiral palladacycle and a tertiary amine
base and merges high step-economy with
operational simplicity. Mechanistic stud-
ies suggest that the key step is a [3,3]
rearrangement of a deprotonated N-sul-
fonylcarbamate.

New wings for the P4 butterfly : Using two
methods starting from white phosphorus,
the carbon-substituted bicyclic P4 butterfly
compounds CpR

2P4 (CpR = C5(4-
nBuC6H4)5, C5H2tBu3, C5Me5, C5HiPr4)
were generated. The methods involve the

intermediary formation of {CpR} radicals
that selectively open one P�P bond of the
P4 tetrahedron. The simple procedures
and the broad variety of suitable CpR

substituents open new ways in the
carbon-based P4 activation.
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Pentaphosphaferrocene [Cp*Fe(h5-P5)]
reacts with different nucleophiles, leading
to the formation of unprecedented mono-,
di-, or trianionic species. These com-
pounds show a dissimilarity to its carbo-
naceous relative ferrocene.

Super Lewis bases! The hitherto unknown
4,4’’-bis(dimethylamino)- and 4,4’,4’’-
tris(dimethylamino)terpyridines have
been prepared by a simple and flexible
synthesis. Nonafloxy-substituted terpyri-
dine intermediates allow smooth intro-
duction of dimethylamino groups or pal-
ladium-catalyzed coupling reactions. The
calculated methyl cation affinities of the
novel terpyridines promise unprece-
dented high Lewis basicities and excellent
ligand properties.

A class act : The open and closed (ligand-
bound) conformations of selinadiene
synthase reveal an induced-fit mecha-
nism, and give insights into carbocation
formation and regulation in class I ter-
pene cyclases. The substrate turnover is
accomplished by an effector triad on the
G1 helix, comprising the pyrophosphate
sensor Arg178, the linker Asp181, and the
effector Gly182. This structural motif is
strictly conserved in all class I terpene
cyclases.

Taming an enzyme with light : Acetylcho-
linesterase (AChE) is one of the most
active enzymes and an essential compo-
nent of synaptic transmission in choli-
nergic systems. Based on the well-known
drug tacrine, a photoswitchable inhibitor
that can optically control the enzymatic
activity of AChE was developed, and its
inhibitory effect was shown by tracheal
tensometry. The molecule is a weak
inhibitor in the dark, but gains full activity
when irradiated with UV light.
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Unprecedented heights : Although the
triplet state of pyridones (which is popu-
lated through sensitizer 1) lies more than
250 kJmol�1 above the ground state, the

enantioselective control of an intermolec-
ular [2þ2] photocycloaddition has been
achieved for the first time, using only low
catalyst loadings.

Molecular tessellation : Electrostatic con-
trol of adhesion and mobility of DNA
origami structures on mica surfaces using
monovalent cations facilitates formation
of large, ordered 2D arrays of origami
tiles. The lattices can be formed either by
close-packing of symmetric, non-interact-
ing DNA origami structures, or by utiliz-
ing blunt-end stacking interactions
between the origami units. The resulting
crystalline lattices are readily utilized as
templates for the ordered arrangement of
proteins.

Lipidated protease FRET probes were
previously shown to be internalized by
target cells releasing the protease of
interest. A lipidated, non-peptidic FRET
probe is presented for cathepsin S, a pro-
tease secreted by macrophages in the
tumor environment. In cultured cells and
in a grafted tumor mouse model, the
probe is successfully cleaved and in the
mouse is accumulated in the tumor tissue
with little signal in organs such as liver
and lung.
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The authors of this Communication sincerely regret failing to cite the paper “Synthesis
of pathological and nonpathological human exon 1 huntingtin” by Zauner et al. ,[1]

reporting the first chemical synthesis of exon 1 of the huntingtin protein containing 22
or 42 Q using solid-phase peptide synthesis.

[1] D. Singer, T. Zauner, M. Genz, R. Hoffmann, T. Zuchner, J. Pept. Sci. 2010, 16, 358 – 363.
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