
Asymmetric Catalysis
G. Storch and O. Trapp describe in their Communi-
cation on page 3580 ff. how the enantioselectivity in
the asymmetric hydrogenation of prochiral (Z)-a-
acetamidocinnamates and a-substituted acrylates
depends on the thermal treatment of the catalyst.

Electron Transport
In their Communication on page 3648 ff., J. Liu
and co-workers report how conjugated polymers
can be transformed from electron donors to
electron acceptors through lowering the HOMO
and LUMO levels by replacement of a C�C unit

with a B N unit.

Supramolecular Cations
K. Itami and co-workers show in their Commu-
nication on page 3707 ff. that in the supramole-
cule formed between [10]cycloparaphenylene
(CPP) and Liþ@C60 , the charge on Liþ is delocal-
ized not only onto the fullerene cage, but also onto
the surrounding CPP ring.
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… a pigment that has been used by artists since antiquity, is known to change its
color over time. Using (sub)micrometer X-ray powder diffraction tomography on a
minute sample from a Van Gogh painting, a very rare lead compound (plumbo-
nacrite, 3PbCO3·Pb(OH)2·Pb) was found in the inner structure of the sample. In
their Communication on page 3607 ff., K. Janssens et al. explain how an additional
step in the photochemical degradation pathway of red lead could be identified.
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related scientific society in continental
Europe. Information on the various activ-
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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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The magical HAT: Radical hydrofunction-
alization processes of alkenes recently
witnessed tremendous progress. The
coupling of heteroatom-substituted
alkenes was achieved by means of cata-
lytic hydrogen atom transfer (HAT), ena-
bling the construction of functionalized
quaternary centers with unusual ease.
Challenging thermodynamically con-
trolled hydrogenations and isomeriza-
tions of alkenes as well as reductions of
vinyl halides were accomplished using
HAT processes.

Molecular traffic control : Multipore zeo-
lites contain channels of different sizes.
They can be prepared in a planned manner
and their channel structure offers advan-
tages in shape- and size-selective cataly-
sis. The different rates molecules diffuse
through the different channels is termed
molecular traffic control.

Temperature switches enantioselectivity!
A stereochemically flexible diastereomeric
rhodium(I) catalyst has been designed for
the asymmetric hydrogenation of prochi-
ral (Z)-a-acetamidocinnamates and
a-substituted acrylates. The catalyst
changes its enantioselectivity depending
on the temperature to produce each single
enantiomer in high yield and a constant
high enantioselectivity.
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Allylboronates
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B. Sacc�,* Y. Ishitsuka, R. Meyer,
A. Sprengel, E. C. Schçneweiß,
G. U. Nienhaus,*
C. M. Niemeyer* 3592 – 3597

Reversible Reconfiguration of DNA
Origami Nanochambers Monitored by
Single-Molecule FRET
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M. Dahmen, M.-T. Vielberg, M. Groll,*
S. A. Sieber* 3598 – 3602

Structure and Mechanism of the
Caseinolytic Protease ClpP1/2
Heterocomplex from Listeria
monocytogenes

Metal-Mediated Base Pairs
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A Highly Stabilizing Silver(I)-Mediated
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Stereospecific and regioselective : Allylbo-
rations of nitrosoarenes with readily
available a-chiral allylboronates occur
with high stereoselectivity to provide

allyloxyamines. These allyloxyamines can
be readily transformed into various
isoxazolidines and allylalcohols.

Inspired by their natural counterparts,
dynamic compartmentalization systems
were realized, in which the switchable
mechanical movement of small DNA
motifs was integrated into a DNA origami
scaffold. The kinetics of the movement
was determined by distance-dependent
energy transfer between two fluorophores.

All together now: The crystal structure of
the heterooligomeric ClpP1 and ClpP2
complex from Listeria monocytogenes was
solved. Taken together with biochemical
data, the structure provides insights into
the catalysis and transient stability of the
complex, as well as its interaction with the
associated ClpX chaperone. Subtle differ-
ences in the S1 pockets could be pre-
dicted and are the basis for the develop-
ment of specific inhibitors.

I’m stranded : An artificial nucleoside
forms Ag+-mediated base pairs both in
antiparallel-stranded duplexes with
Watson–Crick-type geometry and in par-
allel-stranded duplexes with Hoogsteen-

type geometry. The base pair within the
parallel-stranded duplex is significantly
more stabilizing and is the most strongly
stabilizing Ag+-mediated base pair
reported for any type of nucleic acid.
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Zwitterionic Radicals

D. Schmidt, D. Bialas,
F. W�rthner* 3611 – 3614

Ambient Stable Zwitterionic Perylene
Bisimide-Centered Radical
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J. Song, O. H. Han,*
S. Han* 3615 – 3620

Nanometer-Scale Water- and Proton-
Diffusion Heterogeneities across Water
Channels in Polymer Electrolyte
Membranes
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J. X. Chen, C. Y. Yu, Z. Q. Shi, S. R. Yu,
Z. Y. Lu, W. F. Jiang, M. Zhang, W. He,*
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Ultrathin Alternating Copolymer
Nanotubes with Readily Tunable Surface
Functionalities
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Unravelling minium degradation : The very
rare lead carbonate mineral plumbona-
crite was identified in a Van Gogh painting
using combined microscopic X-ray fluo-
rescence and X-ray powder diffraction
mapping and tomography methods.
Thanks to the high spatial resolution and
specificity of this technique an additional
step in the photochemical degradation
pathway of red lead (minium) is demon-
strated.

A zwitterionic radical iPr2Im-PBI-Cl4 4 was
isolated from the reaction of PBI-Cl4 1 with
the N-heterocyclic carbene 1,3-di-iso-
propyl-imidazolin-2-ylidene (iPr2Im 2). It is

stable at ambient conditions and has been
characterized by UV/Vis absorption, EPR
and NMR spectroscopy as well as single-
crystal X-ray diffraction.

On the surface of it… The water/proton
diffusivity in Nafion within 1 nm of spin
probes located in specific heterogeneous
regions of the polymer electrolyte mem-
brane (PEM) was significantly faster near
the fluorocarbon and the acidic groups
lining the water channels than within the
water channels (see picture). Thus, sur-
face chemistry at the (sub-)nanometer
scale dictates key transport properties and
offers new design principles for PEMs.

Clicking into place : Ultrathin nanotubes
with readily tunable surface functionalities
self-assemble from a novel alternative
copolymer synthesized using epoxy–thiol

click chemistry. The copolymer self-
assembly mechanism is investigated
experimentally and using dissipative
particle dynamics simulations.
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H. Peng* 3630 – 3634
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Elementary information : Through exper-
imental thermodynamics, the fundamen-
tal question of which structure of ele-
mental boron is most stable has been
answered: it is the unique disordered
b-form.

Color play : A new family of mechano-
chromic photonic-crystal fibers exhibits
tunable structural colors under stretching.
These fibers maintain both a high sensi-
tivity and stability even after more than

1000 deformation cycles. These elastic
photonic-crystal fibers are woven into
colorful patterns and fabrics for various
applications in displays and sensing
devices.

As directed : The title reactions were
accomplished with in situ generated
cobalt(III) carboxylate complexes for
highly efficient C�H activations. The
direct cyanation proved viable with
removable directing groups and displayed
a broad substrate scope and mild reaction
conditions.

Bowl full of gel : A biocompatible con-
densation reaction was employed to syn-
thesize amphiphilic macrocyclized oligo-

mers, which instantly self-assembled into
nanofibers through parallel stacking and
formed oligomeric hydrogels.
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DNA scaffolding is used for the con-
struction of well-defined heterochromo-
phoric stacks. Electronic coupling among
non-adjacent chromophores of the same
type leads to the co-existence of inde-
pendent PDI and pyrene H-aggregates in
alternating multichromophores.

Transforming units : A novel strategy
decreases both LUMO and HOMO energy
levels of conjugated polymers, by about
0.6 eV, through replacement of a C�C unit

by a B !N unit. The replacement trans-
forms the resulting polymer from an
electron donor into an electron acceptor.

Black phosphorus quantum dots
(BPQDs) with lateral size of 4.9�1.6 nm
and thickness of 1.9�0.9 nm (ca. 4�2
layers) are synthesized in solution by
a top-down approach. The mixture of
BPQDs and polyvinylpyrrolidone is suc-
cessfully used as active layer in a flexible
memory device with a nonvolatile rewrit-
able memory effect.

The pH low insertion peptide (pHLIP)
allows drugs to be delivered selectively to
the cytoplasm of cancer cells based on
tumor extracellular acidity (pHe). Incor-
poration of noncanonical amino acids
into pHLIP can increase the pH at which it
inserts into membranes, thus better
matching tumor pHe, without compro-
mising the sharpness of transition.
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C. Serre* 3664 – 3668
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A.-L. Wang, X.-J. He, X.-F. Lu, H. Xu,
Y.-X. Tong, G.-R. Li* 3669 – 3673
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D. Alvarez-Dorta, E. I. Le�n,
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E. Su�rez* 3674 – 3678
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J.-G. Mao* 3679 – 3682
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The aluminum fumarate sample BASF
A520 synthesis has been optimized and
its structure analyzed through a combina-
tion of X-ray powder diffraction, solid-
state NMR spectroscopy, molecular sim-
ulation, IR spectroscopy, and thermal
analysis. A520 is an analogue of the MIL-
53(Al)-BDC solid, but with a more rigid
behavior. The impact of the synthesis
routes in terms of defects and catalytic
behavior have finally been correlated.

PdCo nanotube arrays supported on
carbon fiber cloth for use as high-perfor-
mance electrocatalysts were synthesized
for ethanol electrooxidation. The system
of nanotube arrays on carbon fiber cloth is
highly flexible, and its high electrocatalytic
performance is almost constant regard-
less of the distorted state, such as normal,
bent, and twisted.

The successful match of cyclodextrins
(CDs) with radical chemistry is reported.
The di-alkoxyl radical generated from 6I,IV-
diol-a-CD under oxidative conditions led
to a stable crystalline bis(1,3,5-trioxocane)
with a guest n-hexane molecule. The
primary face of the bis(1,3,5-trioxocane) is
severely distorted toward a narrower
elliptical shape.

Pb2(BO3)(NO3) is a new second-harmonic
generation (SHG) material that contains
parallel p-conjugated nitrate and borate
anions. It was obtained through a facile
hydrothermal reaction, shows a remark-
able strong SHG response of about 9.0
times that of potassium dihydrogen
phosphate (KDP), and is phase-match-
able.
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A. M. Brouwer* 3688 – 3691
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J. Geng, I. Davis, A. Liu* 3692 – 3696

Probing Bis-FeIV MauG: Experimental
Evidence for the Long-Range Charge-
Resonance Model

NMR Spectroscopy

I. Kuprov, D. M. Hodgson, J. Kloesges,
C. I. Pearson, B. Odell,
T. D. W. Claridge* 3697 – 3701
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Different phosphines were used to mod-
ulate the thermodynamic and kinetic
parameters of cation exchange in the
synthesis of complex semiconductor
nanostructures. Besides the preservation
of the original shape and size of the

semiconductor nanocrystals, this method
also shows potential for precisely modu-
lating the crystallinity and composition of
the resulting nanocrystals. M = Cd, Zn,
Pb, etc.; N = Ag, Cu, etc.; E = S, Se, Te.

All the fun of the surface : By using
rigidochromic fluorescent probe mole-
cules attached to a surface, the contact
area between the surface and an object
can be visualized. Confinement of the
molecules suppresses nonradiative decay
and turns on the fluorescence.

Small molecules were used to experi-
mentally investigate the biological long-
range charge-resonance (CR) model pro-
posed in the high-valence bis-FeIV inter-
mediate of MauG. The chemical nature of
the bis-FeIV species was demonstrated to

be an equilibrium of different resonance
structures as predicted by the CR model.
This study provides supporting evidence
for the first CR phenomenon in a biolog-
ical catalytic intermediate.

Scalar relaxation : Apparently anomalous
cross-peaks in 2D 1H NOESY spectra of
carbon-substituted aziridines are shown
to arise from scalar cross-relaxation of the
first kind (SRFK; see picture), due to
modulation of scalar coupling constants
between protons. Such effects will likely
be seen in NOESY spectra of other small
molecules experiencing dynamic
exchange modulation of scalar 1H-1H
coupling constants.

http://dx.doi.org/10.1002/anie.201410053
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Silver super skeleton : A single-crystal X-
ray diffraction study of a novel [Ag21{S2P-
(OiPr)2}12](PF6) nanocluster shows an
unprecedented silver-centered icosahe-
dron with additional eight capping silver
atoms to generate an Ag21 metal skeleton.
DFT calculations indicate that this stable
monocationic nanocluster is an eight-
electron superatom.

Widen your sphere of influence :
A strong charge-transfer interaction
between [10]CPP and Li+@C60 in the first
cycloparaphenylene (CPP)-based
ionic donor–acceptor supramolecule
Li+@C60�[10]CPP·X� is confirmed by
electrochemical measurement and spec-
troscopic analyses. The complex is also
characterized by X-ray crystallography. The
charge transfer causes significant deloc-
alization of the Li+ positive charge over
the entire complex.

It’s (no longer) a gas! A family of practical,
liquid trifluoromethylation and penta-
fluoroethylation reagents enabled by hal-
ogen bonding is described. The synthetic
utility of these reagents is exemplified by
a novel direct arene trifluoromethylation
reaction as well as adaptations of other
perfluoroalkylation reactions.

On like a light : The antibiotic puromycin
(green) is a translation inhibitor that
triggers the release of the nascent poly-
peptide chain (red) from the ribosome
(yellow) and it is used in a number of
applications. A photocaged puromycin
derivative, NVOC-puromycin, was syn-
thesized and characterized. Both func-
tional recovery upon UV illumination and
biological inactivity in vitro and in vivo
were demonstrated.

http://dx.doi.org/10.1002/anie.201410332
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H. Nishihara* 3731 – 3734

Enhanced Luminescent Properties of an
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Midair refueling : A carbon–air battery
based on a anode-supported tubular
solid-oxide fuel cell integrated with a CO2

separation membrane (see picture) com-
posed of a CO3

2� mixture and an O2�

conducting phase showed both high

energy density and power output. A small
stack composed of two batteries can be
operated continuously for 200 min, which
is promising for use as a portable power
device.

Computational enzyme design holds great
promise for providing tailored biocata-
lysts. A strategy is presented that makes it
possible to obtain enantiodivergent and
highly enantioselective mutants of limo-
nene epoxide hydrolase after experimental
screening of only 37 variants. The results
indicate that computational methods can
replace a substantial amount of laboratory
work when developing enantioselective
enzymes.

A gold(I) complex containing an open-
shell luminescent (3,5-dichloro-4-pyridyl)-
bis(2,4,6-trichlorophenyl)methyl (PyBTM)
radical was prepared. The complex has
fluorescence that is centered mainly on
the coordinated PyBTM ligand. The pho-
toluminescence quantum yield, fluores-
cence wavelength, and the stability in the
photoexcited state all increased upon
coordination to AuI.

A full small-molecule screen has been
achieved using protein-observed 19F NMR
(PrOF NMR) spectroscopy of a model
transcription factor binding domain of the
CREB binding protein (CBP)/p300, KIX.
This study demonstrates the applicability
of PrOF NMR as a tool for library screen-
ing, ligand discovery, and druggability
assessment.
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One Hour in Room-Temperature Solution

Ionic Liquids
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R. D. Little* 3744 – 3747
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A long-lived nuclear singlet : A molecular
system based on a 13C2-labelled naphtha-
lene core has been designed to support
long-lived nuclear singlet order in solu-
tion. A nuclear singlet lifetime exceeding
one hour has been achieved in room-
temperature solution.

A composite electrolyte that combines the
features of a polymeric ionic liquid with
the properties of carbon nanoparticles
enables electrochemical oxidations with-
out an additional supporting electrolyte.

The composite can be reused in subse-
quent electrolyses. In addition, the com-
posite electrolyte can improve the kinetics
through modification of the electrode
surface.

Zintl triads : The general possibility to
synthesize electronically coupled Zintl
clusters using conjugated electron p-sys-
tems as linkers in analogy to fullerene–
linker–fullerene triads opens a new area of
applications for Zintl clusters.

Persistence pays off : A concise synthesis
of the resveratrol oligomers quadrangu-
larin A and pallidol was achieved by
leveraging the persistence of 2,6-di-tert-
butyl phenol derived radical and quinone
methide intermediates. Evaluation of

these compounds as radical-trapping
antioxidants is presented and the results
demonstrate that this mode of action is
unlikely to account for the observed
biological activity.

http://dx.doi.org/10.1002/anie.201411978
http://dx.doi.org/10.1002/anie.201410207
http://dx.doi.org/10.1002/anie.201410199
http://dx.doi.org/10.1002/anie.201409773
http://www.angewandte.org


Solar Cells

I. R. Perera, T. Daeneke, S. Makuta, Z. Yu,
Y. Tachibana, A. Mishra, P. B�uerle,
C. A. Ohlin, U. Bach,*
L. Spiccia* 3758 – 3762

Application of the
Tris(acetylacetonato)iron(III)/(II) Redox
Couple in p-Type Dye-Sensitized Solar
Cells

Macrocyclic Sulfates

H. Zhang, X. Li, Q. Shi, Y. Li, G. Xia,
L. Chen, Z. Yang,
Z.-X. Jiang* 3763 – 3767

Highly Efficient Synthesis of
Monodisperse Poly(ethylene glycols) and
Derivatives through Macrocyclization of
Oligo(ethylene glycols)

Ammonia Coupling

R. A. Green, J. F. Hartwig* 3768 – 3772

Nickel-Catalyzed Amination of Aryl
Chlorides with Ammonia or Ammonium
Salts

Ammonia Coupling

A. Borzenko, N. L. Rotta-Loria,
P. M. MacQueen, C. M. Lavoie,
R. McDonald,
M. Stradiotto* 3773 – 3777

Nickel-Catalyzed Monoarylation of
Ammonia

.Angewandte
Contents

3538 www.angewandte.org � 2015 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim Angew. Chem. Int. Ed. 2015, 53, 3527 – 3541

Here comes the sun : The use of
an electrolyte based on the
tris(acetylacetonato)iron(III)/(II) redox
couple (green spheres) in p-type dye-
sensitized solar cells resulted in rapid dye
regeneration and an energy conversion
efficiency of 2.51%. Devices were con-
structed using a porous NiO layer (brown
spheres) on the working electrode sensi-
tized with PMI–6T–TPA, a perylene–thio-
phene–triphenylamine dye (red spheres).

Macrocycles make synthesis easier : Con-
venient macrocyclization of the OEGs
provides versatile macrocyclic sulfates.
These compounds are cornerstones for

both monofunctionalization of OEGs and
highly efficient synthesis of monodisperse
PEGs and derivatives, including an
unprecedented 64-mer.

Simple alternative : The title reaction,
which results in primary arylamines, is
catalyzed by well-defined single-compo-
nent nickel(0) precatalysts containing
a Josiphos ligand and an h2-bound ben-

zonitrile ligand. This system also catalyzes
the coupling of aryl chlorides with gas-
eous amines in the form of their hydro-
chloride salts.

Lighten Up : The substrate scope of the
title reaction includes (hetero)aryl chlo-
ride, bromide, and tosylate electrophiles.
The versatility and potential scalability of

the reported method is demonstrated by
the use of either commercially available
stock solutions of ammonia or ammonia
gas.
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Hybrid peptides : Silicone-containing
peptide polymers are obtained from
hybrid hydroxydimethylsilyl peptide blocks
as monomeric units. This general strategy

proceeds in water and is applicable to any
type of peptide, yielding linear or
branched polymer chains.

Alkyne plus alkyne : The hydroalkynylation
of phenoxy alkynes was achieved with high
regio-, chemo-, and stereoselectivities. A
catalytic amount of [Pd(PPh3)2Cl2] with
2.5 equiv. of NEt3 could mediate the
reaction without the need for a ligand, or

a Cu catalyst for the activation of the
terminal alkyne. The products with allylic
hydroxy tether are convenient precursors
for useful enynones. pTSA = p-toluenesul-
fonic acid.

Natural born killer : The sesquiterpene
(�)-englerin A rapidly and selectively kills
renal cancer cells through activation of
calcium-permeable nonselective transient
receptor potential canonical (TRPC) cal-
cium channels. It is a highly efficient, fast-
acting, potent, selective, and direct stim-
ulator of TRPC4 and TRPC5 channels
(PM = plasma membrane).

No side reaction : The shown bulky P,P=O
ligands (right) successfully inhibit iso-
merization and reduction side reactions of
the cross-coupling of sterically hindered
substrates such as di-ortho-substituted

aryl bromides with acyclic secondary
alkylboronic acids. The method also
allows the preparation of ortho-alkoxy
di-ortho-substituted isopropyl arenes in
excellent yields.
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Three-dimensional (3D) Pt–Co alloy
nanostructures with tunable composition
are synthesized by an effective solvother-
mal method. The interconnected 3D Pt3Co
nanowire assembly exhibits significantly
enhanced electrocatalytic activity and
durability compared with commercial Pt
based catalysts and a 3D Pt nanowire
assembly. This is mainly attributed to the
synergetic effects from composition and
structural advantages.

Tinned small molecules : Reactions of the
tin cluster Sn8(ArMe6)4 under mild condi-
tions yields two new insertion compounds
from incorporation of ethylene (see pic-

ture; left) or H2 (right; Sn blue, C gray).
These are the first reactions between
a stable main-group cluster and small
molecules.

Newton’s cradle : A mixed-valence
thallium(III)/thallium(I) bis-strap porphy-
rin complex, with TlIII bound to the N core
and TlI attached to a strap, was generated
by the addition of TlOAc to the free base
and exposure to indirect sunlight. Expo-
sure of the complex to direct sunlight
leads to thallium dissociation and to the
recovery of the free porphyrin.

EZ switch : The anti and syn stereoselec-
tivity of the title reaction can be modu-
lated by the size of the sulfonamides to
yield E- and Z-configured zinc(II) dieno-

lates selectively. This new reaction leads
to enantiopure aldol products by using an
inexpensive chiral sulfonamide. EWG =

electron-withdrawing group.
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Who was in control? A rhodium(III)-
catalyzed carboxylic acid directed decar-
boxylative C�H/C�H cross-coupling of
benzoic acids with thiophenes has been
developed. This method provides

straightforward access to biaryl scaffolds
with diverse substitution patterns, many
of which previously required lengthy syn-
thetic sequences.

Reduction of SiCl4 with metallic Mg is
realized in molten AlCl3 at the low tem-
perature of 200 8C in a stainless steel
autoclave. AlCl3 not only acts as a molten
salt, but also participates in the reaction.
The as-prepared Si nanoparticles are
highly crystalline, which is highly desirable
for high-performance Li-ion batteries.
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