Even after 125 years ...

(Artwork:
Stefan Giselbrecht,

Rebecca Meyer,
and Bastian Rapp)

... Angewandte Chemie is looking into the future, and in this last issue of the
anniversary volume in particular. The cover picture of this issue is for a Review by
C. M. Niemeyer et al. (page 13942 ff.) on the chemistry of cyborgs. These cybernetic
organisms are chimeras of machines and living organisms. As alluded to by the
adaptation of Michelangelo’s famous painting, this rapidly emerging field of
research and development takes advantage of chemical compounds and concepts,
including, but not limited to, biocompatible polymer coatings for implants. Further
Reviews are on the plasmonic synthesis of nanoparticles (C. Mirkin et al.) and the
generation of pluripotent stem cells (Nobel Lecture by S. Yamanaka).

Theranostics

In their Communication on page 13958 ff., Z. Nie,
X. Chen, et al. describe plasmonic gold vesicles for
the simultaneous thermal/photoacoustic cancer
imaging and photothermal therapy. The ultrastrong
plasmonic coupling in the vesicles leads to a very
high photothermal conversion efficiency.

.

Synthetic Methods

Y. Huang and co-workers describe in their Commu-
\ nication on page 14219 ff. the principle of syner-
& gistic catalysis for promoting an a-vinylidenation
or o-vinylidenation/y-functionalization of alde-
hydes to generate tri- and tetrasubstituted allenes.

Pathogen Detection

In their Communication on page 14065 ff., X.
Chen et al. describe a new colorimetric assay for
pathogen detection based on a two-step signal
amplification process that allows the results to be
observed by the naked eye alone.
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“... Since all manuscripts need to be reviewed, the requests  F. Diederich* ______ 13828 -13829
for referee reports become increasingly frequent. It
becomes impossible to serve all these requests as the Are We Refereeing Ourselves to Death?

scientists also need to do research and teaching and fulfill The Peer-Review System at Its Limit
other duties, depending on their employment at a univer-

sity, non-university institutions, or in industry ...”

Read more in the Editorial by Francois Diederich.

Spotlight on Angewandte's Sister Journals 13854-13857

Editorial Board and International Advisory Board of Angewandte Chemie 13864 -13865

“I would have liked to have discovered olfactory receptors.  JiangyunWang 13858
My favorite food is shrimp. ...”

This and more about Jiangyun Wang can be found on

page 13858.
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Green light for a new method: The protein
UnaG shows bright green fluorescence in
conjugation with bilirubin. The high affin-
ity and specificity of UnaG allows for the
fast and reliable measurement of bilirubin
levels in human serum, which could

improve the diagnosis of neonatal jaun-
dice and other disorders based on
insoluble bilirubin. UnaG expands the
toolbox of fluorescent proteins with new
features, such as oxygen independence
and fast inducibility.
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Radicals can do it! Oxidative coupling
processes that proceed by a single-elec-
tron-transfer mechanism have been es-
tablished. Recently developed methods
demonstrate the ability of non-precious-
metal catalysts to act as efficient catalysts
for such transformations. This concept
provides a sustainable approach for the
construction of C—C and C—X bonds.

A technological plateau: The pace of
technological innovation today is slower
than between 1920 and 1960. In this
Essay, the evolution of fundamental
research since 1920 is examined, with
particular emphasis on how fundamental
research was carried out in industrial
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settings, and the effect of national fund-
ing agencies on creating marketlike
competition in research. This competi-

tion was meant to accelerate the speed of

innovation and, as a consequence, pro-
duce higher economic growth. However,
neither of these expectations were met.

Potential
challenge

%»

Rational design
of the OSDA

(New concepts)

Guided
synthesis

-
I
I
I
|
I
|
|
|

Made to measure: Organic structure-
directing agents (OSDAs) have led to
important advances in zeolite synthesis.
The careful choice of OSDA allows the
targeted preparation of zeolites with spe-

Somatic cells
Somatic tissue

Y - (@0©@®
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Common somatic cells can be depro-
grammed to stem cells, which can grow
into all types of tissues. The early phase of

cific physiochemical and catalytic proper-
ties, and the synthesis of novel and
improved zeolites by similar principles
can be expected in the near future.

Adult nuclear
transplant frog

Somatic nucleus
inegg

this research, which led to the Nobel Prize

in 2013, is described first hand by J. B.
Gurden in his Nobel Review.
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Zeolite Synthesis
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The Egg and the Nucleus: A Battle for
Supremacy (Nobel Lecture)
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The forced expression of certain tran-
scription factors can induce pluripotency
in somatic cells. This led to the research
and development of effective reprogram-
ming techniques for the generation of
induced pluripotent stem cells (iPS cells).
S. Yamanaka received the 2012 Nobel
Prize in Physiology or Medicine for his
research in this area.

Power of the light: Plasmon-mediated
synthetic methods are excellent tech-
niques for controlling the growth and final
shape of metal nanostructures. These
reactions use visible light irradiation and
excitation of plasmonic seeds to drive the
chemical reduction of metal ions, usually
Ag, by citrate. The underlying physical
and chemical factors that influence struc-
tural selection are outlined along with
some important design considerations for
controlling particle shape.

Cyborgs, modern chimeras of a machine
and a living organism, are usually con-
sidered to be science-fiction—this is not
the case. Recent examples of modern
prosthetics, brain—-machine interfaces and
the evolution of organism/machine
hybrids are highlighting how living and
artificial systems can be interfaced and
how chemistry contributes to these
developments.

o

Photothermal

© 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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e P @
Cardiac cells

Hepatocytes

They do their job and clear out: A
disulfide-terminated copolymer graft ena-
bled the dense packing of gold nano-
particles (GNPs) into biodegradable
plasmonic gold vesicles for simultaneous
thermal/photoacoustic cancer imaging
and photothermal therapy (PTT; see pic-
ture). The ultrastrong plasmonic coupling
effect between adjacent GNPs led to

a strong near-infrared (NIR) absorption
and very high photothermal conversion
efficiency (n=37%).
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Novartis is pleased to announce the 2013 recipients of the
Novartis Early Career Award in Organic Chemistry

Professor Nicolai Cramer, EPF Lausanne, Switzerland

Nicolai Cramer earned his Ph.D. in 2005 in the group of Professor Sabine Laschat at the
University of Stuttgart. After a stay with Professors Michio Murata and Sumihiro Hase at
Osaka University he joined the group of Professor Barry M. Trost at Stanford University
as a postdoctoral fellow. In 2007, he started his habilitation at the ETH Zlrich associated
to Professor Erick M. Carreira and in 2010 took his current position at EPF Lausanne.
Professor Cramer has made major contributions to the field of enantioselective metal-
catalyzed transformations and has been a pioneer in the development of catalytic
methods for selective functionalization of relatively inert C-H and C-C bonds.

Professor Daniel Rauh, Technische Universitdt, Dortmund, Germany

Daniel Rauh earned his Ph.D. in 2002 from Phillips-Universitat Marburg working with
Professor Gerhard Klebe. Later that year he spent time as a Research Fellow at the Genomics
Institute of the Novartis Research Foundation (GNF) in San Diego. His postdoctoral studies
began with Professor Milton Stubbs at Martin-Luther-Universitat Halle-Wittenberg and
then with Professor Kevan Shokat at the University of California, San Francisco. Professor
Rauh started his independent career at Dortmund in 2006 and has made truly innovative
contributions to the field of chemical biology in the development of high-throughput assay
. methodologies for the identification of allosteric kinase inhibitors, and in the creative
~ design of functional probes for targeting proteins and dissecting oncogene dependencies.

The Novartis Early Career Award in Organic Chemistry is presented annually to outstanding scientists
within 10 years of having established an independent academic research career, in the areas of organic
or bioorganic chemistry in the broadest sense. Two winners are identified, from the Global Research
community, each of whom receives an unrestricted research grant.

Past Awardees:

2012 Sarah E. Reisman and Corey R.J. Stephenson 2004 J. Stephen Clark and Jonathan P. Clayden
2011 David Chen and David Spiegel 2003 Thorsten Bach

2010 Karl Gademann and Jin-Quan Yu 2002 Bernhard Breit and Thomas Carell

2009 Christopher J. Chang and Magnus Rueping 2001 Tim Donohoe

2008 Matthew J. Gaunt and Jeffrey S. Johnson 2000 Andrew Miller

2007 Lukas J. Goossen and Anna K. Mapp 1999 Alan Armstrong

2006 Armido Studer and F. Dean Toste 1998 Mark Bradley

2005 Benjamin List and Dirk Trauner

') NOVARTIS
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Target practice: A novel photodynamic
therapy system has been constructed by
taking advantage of the specific molecular
recognition of an aptamer, loading capa-
bility of a G-quadruplex, and upconversion

Precise virus labeling: The genetic code
expansion strategy was coupled with an
engineered virus assembly process in
human hepatocytes to produce intact
human hepatitis D virus (HDV) bearing
a genetically encoded unnatural amino
acid. The resultant HDV virions, with one
type of five different pyrrolysine analogues
introduced site-specifically into virus sur-
face proteins, exhibited near wild-type
viability and infectivity.

hotosensntlzer

G4-aptamer
I : active

: inactive

of nanoparticles using near-infrared (NIR)
light. This system selectively delivers

a photosensitizer to targeted cells and
upon irradiation with NIR light demon-
strates phototoxicity effects.

Human hepatocytes

A
\ <&
D - B
Site-specific i »
Engineering Live Hepatitis
D Virus

Target and click: Peptide ligands targeted
to the C-terminal motif of the kinase Akt2
were obtained by combining phosphate
recognition of a dinuclear zinc(ll) com-
plex with in situ click chemistry to target
this epitope. The peptide ligands (shown

Not touching but sticking: By using
cationic surfactant micelles as depletants,
a directional entropic force approach
(DEFA) assembles anisotropic nanoparti-
cles into superlattices in solution. The
micelles induce the face-to-face stacking
of the nanoparticles to maximize the
system’s entropy. The shape of the nano-
particles determines the symmetry of the
superlattice, the interparticle spacing is
determined by the charged surfactant.

© 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

as XXXXX) selectively bind the C-terminal
polypeptide of Akt2, and are selective for
Akt2 relative to the Akt1 and Akt3 iso-
forms. The ligands differentially modulate
Akt2 activity.

Directional
Entropic
Forces

—
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An open and shut case: The competition
between charge separation and recombi-
nation in artificial photosynthetic systems
can be controlled by using photochromic
dynamic bridge. The photoinduced open-
ing and closing of the bridge mediates the
electronic coupling between donor (D)
and acceptor (A).

ATP AMP + PP;

TruD

T

Counting backwards: The cyanobactin
class of heterocyclases, exemplified by
TruD, possess an almost unique combi-
nation of processivity, specificity, chemical
versatility, and promiscuity. TruD is shown
by biochemical assay to be an adenylase,
and processes cysteines in a defined

CEST on CEST off

T

(S S

ATP AMP + PP,

TruD,

(B L

order. The entire substrate leader can be
removed and TruD will process a single
specific cysteine residue; however the role
of leader is to permit processivity through
a balance of recognition. ATP/AMP =
adenosine tri/monophosphate; PPi=
pyrophosphate.

Trigger ready: A redox-activated MRI con-
trast agent can cycle between paramag-
netic Co" (MRI-active) and diamagnetic
Co" (MRI-silent). The paramagnetic Co"
form produces a highly shifted CEST
signal at 135 ppm (37°C). The redox state
of the Co complex is altered by O, partial
pressure and reductant concentration
(thiols) on a time scale relevant to imag-
ing. MT = magnetization transfer.

M
o\: co /JN.. A
= - o =
2
o co
SR SR
2 T Mol ST
N N Na;S,04 N, H
0 or L-Cys
180 120 60 0 -60 120 -180
Frequency Offset (ppm)
activated perfluoroaryl
recognition electrophile

site

glutathione moiety

Singled out for special treatment: Natu-
rally occurring glutathione S-transferase
(GST) was used to catalyze an efficient
“click” ligation between polypeptides with
an N-terminal glutathione sequence and
biomolecules or chemical probes con-

Angew. Chem. Int. Ed. 2013, 52, 1383113851
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E biomolecule or chemical probe
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taining perfluorinated aromatic groups
(see scheme). The site-specific modifica-
tion of one cysteine residue was possible
in the presence of other unprotected
cysteine residues and reactive functional
groups.

© 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Surpassing nature: A hybrid catalyst in
which Candida antarctica lipase B and

a nanopalladium species are co-immobi-
lized into the compartments of mesopo-
rous silica is presented. The metal nano-
particles and the enzyme are in close
proximity to one another in the cavities of
the support. The catalyst mimics a metal-
loenzyme and was used for dynamic
kinetic resolution of a primary amine in
high yield and excellent enantioselectivity.
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I’m stuck on you: Droplet-based liquid
crystal (LC) chemical sensors can be
immobilized on living cells. The decorated
cells can report in real time on the
presence of toxins in surrounding culture
media. The approach provides new prin-

“d oo

Focused Library

selection

Into the library: Screening a focused
library of 259 peptide tweezers, composed
of two identical arms with zero to three
amino acids and an artificial anion rec-
ognition site, yielded DNA binders with
nanomolar affinity. These ligands are only

Metal-templated organocatalysis: The
enantioselective formation of an all-
carbon quaternary stereocenter is cata-
lyzed by the ligand sphere of an inert bis-
cyclometalated iridium complex (see pic-
ture). In this complex, the metal-centered
chirality serves as the sole source for the
effective asymmetric induction.

© 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

ciples for the design of droplet-based LC
sensors as well as methods for the local
detection and reporting of chemical
agents that are difficult to achieve in
cellular environments using free-floating
LC droplets.
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modification

modest gene carriers (transfection effi-
ciency <10%); however, excellent trans-
fection efficiencies (up to 90%) were
achieved after the covalent attachment of
long aliphatic chains.

T+ BArFopy”
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steric hindrance
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The novel perovskite material,
SrSco175Nbg 625C0050;_s, Shows a rapid
bulk oxygen diffusion rate below 550°C
(see oxygen movement indicated by the
black arrow). Incorporation as an oxygen
reduction cathode into a samarium-doped
ceria fuel cell enables exceptionally high
electrochemical performance, indicated
by a power density of 910 mWcm~2 at
500°C.

Ribosome

The power stroke of a motor protein: The
motor protein EF-G generates a power
stroke of 89 pN during ribosome translo-
cation (see picture). This mechanical

Angew. Chem. Int. Ed. 2013, 52, 1383113851

Adenosine deaminase (ADA), a major
enzyme involved in purine metabolism,
converts an isomorphic fluorescent ana-
logue of adenosine (*"A) into an isomor-
phic inosine analogue ("), which pos-
sesses distinct spectral features, allowing
one to monitor the enzyme-catalyzed
reaction and its inhibition in real time. The
utility of this sensitive fluorescence-
monitored transformation for the high-
throughput detection and analysis of ADA
inhibitors is demonstrated.

Energetic 3D MOFs: A structurally unique
class of three-dimensional energetic
metal-organic frameworks (MOFs) was
successfully synthesized and character-
ized. These MOFs have a good thermal
stability and a low sensitivity to impact,
friction, and electrostatic discharge. The
depicted 3D porous MOF shows the
unprecedented heat of detonation of
3.62 kcalg™.

force is obtained by measuring the force-
induced dissociation of a series of DNA—
mRNA duplexes. The dissociation is indi-
cated by a decrease in magnetic signal.

© 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Energetic Materials

S. Li, Y. Wang, C. Qi, X. Zhao, J. Zhang,
S. Zhang, S. Pang* _____ 14031-14035

3D Energetic Metal-Organic Frameworks:
Synthesis and Properties of High Energy
Materials

Elektrocatalysis

W. Zhou,* J. Sunarso, M. W. Zhao,
F. L. Liang, T. Klande,
A. Feldhoff* 14036 — 14040
A Highly Active Perovskite Electrode for
the Oxygen Reduction Reaction Below
600°C

@

Force Spectroscopy
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Noninvasive Measurement of the
Mechanical Force Generated by Motor
Protein EF-G during Ribosome
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Glycoproteins in focus: Metabolic label-
ing of glycans with azido sugars (see
picture) in combination with two-photon
fluorescence lifetime imaging microscopy
enables the visualization of specific gly-
coforms of endogenous proteins. This
method can be utilized to detect glycosy-
lated proteins in both cell culture and
intact human tissue slices.

0 [Cp*Ru(MeCN)3]PFg (3 mol%)

CHCly, 91 %, 5 mmol scale .B

E:Z > 98:2

Violate the rule: The reigning stereo-

chemical principle of hydroboration is the

suprafacial delivery of hydrogen and
boron to the same m-face of a given

starting material. This fundamental rule of

cis addition is now easily broken for

internal alkynes with the help of
[Cp*Ru(MeCN);]PF, (Cp* =1’-CsMes) as
the catalyst. The resulting trans-selective
hydroboration opens a practical new entry
into E-configured alkenylboron deriva-
tives.

Bromodomains are acetyllysine epigenetic
mark reader proteins. Small molecules
inhibiting them have potential as anti-
inflammatory, antiviral, and anticancer
agents. A 4-acyl pyrrole derivative (see
yellow structure in recognition pocket)
has been identified that potently inhibits
specific bromodomains and exhibits anti-
proliferative activity against leukemia cell
lines.

immobilized
N7 OH -
) TCO-modified o
HN.__~
small molecules
O -
NO> screening 1 screening 2 .

Fast and efficient: A library of trans-cyclo-
octene (TCO)-modified small molecules
were immobilized on tetrazine-function-
alized glass slides by using the fastest
bioorthogonal reaction known. The

© 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

resulting small-molecule microarray was
screened against a variety of human
bromodomains to identify protein—pro-
tein interaction inhibitors.
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Seeing is believing: A rapid diagnostic
platform for pathogen detection based on
the acetylcholinesterase-catalyzed hydrol-
ysis reaction has been developed. Owing
to signal amplification strategies, the
sensitivity of this assay is comparable to
that of PCR. In addition, the readout of the
assay is based on solution color change,
which can be easily observed by the naked
eye alone.

Thioester
_Hydrogel

Washable wound dressing: A dissolvable
dendritic thioester hydrogel for wound
closure has been developed. The hydrogel
sealant adheres strongly to tissues, closes
an ex vivo vein puncture, and withstands
high pressures placed on a wound. This
material can be washed off upon exposure
to thiolates because a thiol-thioester
exchange takes place, and gradual wound
re-exposure may be achieved during sur-
gical care.

There is plenty of room at the bottom: A
gap in the literature of molecular nano-
magnets has been filled with the prepa-
ration of the first mononuclear
manganese(lll) complex exhibiting a slow
relaxation of the magnetization, that is,

a species with a single slow-relaxing,
highly anisotropic Mn"" ion, as confirmed
by very low-temperature micro-SQUID
magnetization and high-field EPR spec-
troscopic measurements (N blue, O red,
Mn purple, Cl green).

0.03 K

2K

4K

—0‘.4 El) 074

uoH (T)

An enhanced suppression system enables
the expression of proteins in mammalian
cells incorporating one unnatural amino
acid (UAA) into multiple sites, as well as
two different UAAs into distinct sites in
a protein of interest. The utility of this
technology was demonstrated by gener-
ating a full-length antibody, site-specifi-
cally conjugated to a drug and a fluoro-
phore, and characterizing its activity

in vitro (see picture).

Angew. Chem. Int. Ed. 2013, 52, 1383113851
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R X catalyst
\©: ] Q (20 mol%)
N + —_—
H NN PhMe (0.05 )
+ RCHO 4AM.S., -55°C

Caught in the act: A new concept for
asymmetric Bronsted acid catalysis is
presented. Compounds containing an
acidic functionality in addition to an anion
recognition site act as powerful conjugate-
base-stabilized Brgnsted acid catalysts.

ArNH,

[Pd(acac),], L, p-TsOH O

B & s CF
] B, NH HN—4/
o i HN
é R | Br COOH
CF,
Br Br catalyst

up to > 99% ee
24 examples

This strategy was applied to the first
catalytic enantioselective three-compo-
nent Povarov reaction of indoline and
other secondary aromatic amines (see
scheme; M.S.=molecular sieves).

R + or

CO/H, (60 bar)
R = Alkyl, H, Aryl,
Functional groups

Various olefins can be smoothly trans-
formed in the presence of a Pd-based
catalyst system and (hetero)aromatic
amines or nitroarenes to synthetically
interesting amides in good yields and

Laughing about frustration: Frustrated
Lewis pairs comprising a bulky tertiary
phosphine and a strongly Lewis acidic
ferrocenyl borane (FcB(CgFs),) have been
investigated for the colorimetric/electro-

R |

X 2 mol% Pd precat.
2 mol% CPhos

THF, RT, 2-12h

or 1
i + RWZnBr

R
Rﬁj\( x K
R3

CO (40 bar), toluene, 100 °C R/\)LNHAr
B

N,O

>20 examples,
excellent yields,

35 examples
up to 98% yield
up to 99:1 regioselectivity

often with high regioselectivity (see
scheme). Combining this atom-efficient
procedure with established functionaliza-
tions of the resulting products allows the
efficient preparation of quinolines.

chemical detection of N,O. One such
system, based on tBu;P/FcB(CgFs),, not
only signals the presence of N,O, but also
has the ability to differentiate between
N,O and O,.

R2
R NPOATR! O
& PCy,
b or R MesN O NMe,
RS N /«‘, R?
R3 CPhos

aly > 99:1, completely linear

Completely linear: The title reaction pro-
vides an effective means to access a wide
range of prenylated arenes and “skipped
dienes” in a completely linear-selective
fashion, as demonstrated by a concise

© 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

synthesis of the anti-HIV natural product
siamenol. DFT calculations shed light on
the origin of the excellent regioselectivity
observed with the current Pd-based cata-
lyst system.

Angew. Chem. Int. Ed. 2013, 52, 1383113851
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Multicomponent
Synthesis

H__H
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O

A low-cost, modular, and easily scalable
multicomponent procedure, affording
access to a wide range of (a)chiral
unsymmetrical 1-aryl-3-cycloalkyl-imida-
zolium salts in good yields and excellent
selectivities, is disclosed. Electronic and

A combination of solid-state NMR tech-
niques and theoretical calculations con-
firmed that unsubstituted metal-free cor-
roles form supramolecular systems with
toluene through m—m interactions in the
solid state. Ultrafast magic angle spinning
(MAS) enabled the use of "TH-"H homo-
nuclear correlation spectroscopy to
explore those intermolecular interactions
for which heteronuclear correlation meth-
ods were difficult to apply.

Doxorubicin

1001

=

NH ~

R B e

o R Q=
=(0 ,* SN % S 50

+ r;‘ N —> | N gg

N\\rN =N =28
o]

R

N,

Eliminated without a trace: The fastest
click reaction, the highly selective inverse-
electron-demand Diels—Alder reaction,
has been modified to enable selective
bioorthogonal release. Thus, the click
reaction of a tetrazine with a drug-bound

Angew. Chem. Int. Ed. 2013, 52, 1383113851

, x© L M
2N
N\7N\ ) i—;‘*

* Up to 93% selectivity
* High steric discrimination
« Access to unsymmetrical chiral salts

Doxorubicin

Transition
! [Metal Complexes

Flexibility }

steric properties of the corresponding
unsymmetrical unsaturated N-heterocy-
clic carbene (U,-NHC) ligands were eval-
uated and evidenced strong electron-
donor ability, high steric discrimination,
and modular steric demand.

'H-'H homonuclear
correlation

'H-"*C heteronuclear
correlation

=20 -10

3 A

= £

2 5 / Ws, !

<] W/ | i

e, / 4 indirect

«' 203 7100 kHz MAS 0 detection
10 0 -10 100 0
5, (SQ, ppm) 3 (ppm)

theoretical
Calculations

0
log (conc / um)
Doxorubicin reference)

trans-cyclooctene caused the instantane-
ous release of the drug and CO, (see
scheme). One possible application is the
chemically triggered release, and thereby
activation, of a drug from a tumor-bound
antibody—drug conjugate.

© 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Environmentally Benign, E-Selective Semi-
Hydrogenation of Alkynes
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molecular double-decker tweezers based
on an alkynyl platinum(ll) terpyridine
system have been synthesized. The

tweezers can accommodate two platinum

guest complexes, giving rise to drastic
color changes (see picture) and near-IR

emissions as a result of extended Pt"...Pt"

interactions.

Critical edge growth

Growth Etching
CH4
&
C2H4 | . % 8 H2

Red-light switches: Tetra-ortho-methoxy
substituted aminoazobenzenes form

azonium ions at neutral pH, isomerize to

Catalyst
_—

THF, 90 °C
Hy (4-10 bar)

R'——R?

Ironing out hydrogenation: For the first
time, an iron catalyst provided chemo-
and stereo-selective semi-hydrogenation
of alkynes to E-alkenes. This efficient,
atom-economical reaction is catalyzed by

© 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

Born at its final resting place: Moderate
etching by a hydrogen plasma during
plasma-enhanced chemical vapor deposi-
tion led to a critical equilibrium state of
graphene edge growth in which graphene
hexagonal single crystals or continuous
graphene films were produced directly on
dielectric substrates at 400°C without

a catalyst (see picture). The direct use of
the resulting high-quality graphene in
devices avoids troublesome transfer pro-
cesses.

635 nm

N

the cis form when illuminated with red
light (635 nm), and relax thermally to the
trans form on a timescale of seconds.

2
RV\/R PhaP_ | __PPh,
H JFEO~NL
-99% =N" | N
(85-99%) Hag— | H CHa

.B
H™ Y cCatalyst

a novel acridine-based PNP iron pincer
catalyst and exhibits excellent functional
group tolerance under mild, neutral,
environmentally benign reaction condi-
tions.

Angew. Chem. Int. Ed. 2013, 52, 1383113851
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1 52-99% vyield 64-96% yield
19 examples 15 examples

Testing the waters: An efficient dodecyl
benzene sulfonic acid (DBSA) catalyzed
approach to the synthesis of the title
compounds in water is reported. Further-
more, upon cleavage of the pyrrolidine

[RP-W(CO)s] + Ar—B(OH),

group from the trans-3-alkenyl-2-pyrroli-

dine-2H-indazoles with Zn in CH;COOH,

trans-3-alkenyl-1H-indazoles are obtained
in good to excellent yields.

Ar
KsPO, |
toluene, RflTaW(CO)S
110 °C

H 20-76% yield

R =Me, Ph,Bn ... Ar=Ph, 2-Th, 2-Fu, 4-MeO-CgH,

User friendly P-C: Electrophilic terminal
phosphinidene complexes [RP—W(CO);]
react with Ar—B(OH), to give the corre-
sponding secondary phosphine com-
plexes [{R(Ar)PH}W(CO);]. This method
enables the formation of P—C bonds

CF3
/ S
\ Q .
Ri%—/ ~NH2 FsC NJLN‘
H | H H \

through the combination of a wide array of

heterocyclic and aryl boronic acids with
various electrophilic phosphinidene com-
plexes. The final products incorporate

a P—H bond that can be used for further
transformations.

(10mol%)  ~N< ; N O
OH R3N_o - R -
O§I 4AM.S., toluene, =10 °C, 24 h 0=
R? 5 new bonds: up to 92% yield R R?
R 3 stereocenters: >10:1 d.r. and up to 98:2 e.r.

Three-star compounds: The title reaction
of B-ketoamides, acrolein, and amino-
phenols, catalyzed by a bifunctional thio-
urea-tertiary amine organocatalyst, ena-
bles the preparation of an enantioen-
riched diazabicyclo[2.2.2]octanone (2,6-

anti

syn

Absorption

Angew. Chem. Int. Ed. 2013, 52, 1383113851

DABCO) scaffold. The chemoselective
reaction sequence installs five new bonds
and three stereocenters, two of which are
contiguous tetrasubstituted centers, with
excellent yields and high levels of stereo-
control. M.S.=molecular sieves.

Taking pole position: The relative position
of the ring bridging has a unique and
remarkable effect on the spectroscopic
properties of dihydroindeno[1,2-a]/
[2,1-b]fluorenes (see picture). These blue-
emitting positional isomers have been
successfully used as the emitting layer in
organic light-emitting diodes (OLEDs),
with performance among the highest
reported for dihydroindenofluorene-based
OLEDs.
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N
o
Drug, probe, etc

Click and drug: A combination of orthog-
onal click reactions is employed for the
preparation of functional iron oxide
nanoparticles (IONPs) that show unpre-
cedented hyperthermia-induced drug

Y—="R 5mol%[Au]

X _——
L</j DME,RT Y, 7
= X

R = alkyl, alkenyl, aryl
X =NTs, O, CH,

Y = CHjy, C(O)
Z=0,8

Alkenylation of furans: An efficient gold-
catalyzed endo-selective intramolecular
o-alkenylation of B-alkyne-substituted
furans has been developed to synthesize
challenging seven-membered-ring-fused

CHgOH + H,0 +CO,
cat.,, KOH, 91 °C

TOF up to 777 h™!, TON up to 10000

Ironing out the hydrogen: A molecularly
defined iron pincer complex is able to

catalyze the dehydrogenation of aqueous
methanol at low temperatures. This rep-

CH tandem
oxidative
___ dearomatization/
intramolecular

RO i
o aza-Michael
< O addition
O N. H

cherylline-type precursor

Finding a common path: A synthetic
strategy inspired by the proposed bio-
genesis of the montanine-type alkaloids
enabled the concise asymmetric synthesis
of these compounds in a divergent fash-
ion on the basis of an unprecedented

© 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

Alternating Magnetic
Field (AMF) induced
Hyperthermia

-

12 examples
46-98% yield
endo-selective
a-alkenylation

functionalized
5,11-methanomorphanthridine
intermediate

o

—~N
Op\
Drug, probe, etc

release through a magnetically stimulated
retro-Diels—Alder (rDA) process. Mag-
netic stimulation induces sufficient local
energy in close proximity to the cyclo-
adduct to initiate the rDA process.

-
tBu

tBUS L _ Au-NCMe

[Au]

SbFg

furans in good to excellent yields. Pre-
liminary DFT calculations have been car-
ried out to understand the experimentally
observed regioselectivity. DME=1,2-
dimethoxyethane, Ts = p-toluenesulfonyl.

PiPr,
HBH;
cat. = H—N-‘Fle'—CO
H
l 20H" PiPr,
CO5% +H,0

resents a further step towards the imple-
mentation of a “methanol/hydrogen
economy”.

montanine-type alkaloids

tandem oxidative dearomatization/intra-

molecular aza-Michael addition as the key
step. This bioinspired approach revealed

a chemical connection between the cher-
ylline- and montanine-type alkaloids (see
scheme).
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Q.o

CN

CN

Newly framed: The 8, C=C bond of an
interrupted cyclic 2,5-dienone induces the
formation of a linear trienamine in the
presence of a chiral primary amine, thus
enabling the §,e-C=C bond to participate
in a highly asymmetric inverse-electron-

Ph
|
S N
R‘J\/R HO™ " “CO,Me

Radical paths: The title reaction of olefins
with NaSO,CF; and N-hydroxy-N-phenyl-
acetamide at room temperature is de-
scribed for the first time (see scheme).

X RhCp*X,

—_—

n

X =NR,

13 examples

The amide decides: Three different
rhodium(l11)-catalyzed reaction pathways
of a wide variety of tethered alkenes can
be accessed through changing the amide
directing group. This provides an efficient
route to a myriad of complex polycyclic

;+

Ph

trienamine—iminium

et et

aza-DA/Michael

addition cascade
12h

92%, 99% ee, >19:1 d.r.

demand aza-Diels—Alder (DA) reaction
with electron-deficient 1-azadienes. The
DA reaction can be coupled with

a Michael addition to produce a polycyclic
framework with complete stereocontrol.

I?h
NCO,Me

NaSO,CFs, BuOOH g2 9 .
_——————» F
Cat. CuS0O,-5H,0, RT Rﬂ\( °

R3

This reaction provides a practical and
convenient route to a series of trifluoro-
methylated alcohols bearing a wide range
of functional groups.

(0] (0] (0] o
X NH, NH
R! R! R’ R2
2 R? = R’
Y\M)\/R Y+ Yt), Y-,

hydroarylation

Heck-type amidoarylation
X =NH(OMe) X = NH(OPiv)
6 examples 16 examples

products, many containing newly formed
all-carbon quaternary centers. Amidoaryl-
ations can diastereoselectively deliver
products with up to three contiguous
stereocenters.

In the same direction: Two-dimensional
mesostructured DNA-silica platelets were
horizontally or vertically aligned on
unpatterned substrate surfaces using
“bottom-up” self-assembly. Through tem-
plate-assisted self-assembly, vertically

Angew. Chem. Int. Ed. 2013, 52, 1383113851

aligned DNA-silica platelets were selec-
tively placed in the grooves and on the
protuberances and with a parallel
arrangement near the edges on patterned
surfaces.

© 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Organocatalysis

X. Feng, Z. Zhou, C. Ma, X. Yin, R. Li,*
L. Dong, Y.-C. Chen* __ 14173-14176

i)

G,

Trienamines Derived from Interrupted
Cyclic 2,5-Dienones: Remote 0,e-C=C
Bond Activation for Asymmetric Inverse-
Electron-Demand Aza-Diels—Alder
Reaction

Synthetic Methods

X.-Y. Jiang, F.-L. Qing* __ 14177 -14180
Copper-Catalyzed Three-Component
Oxytrifluoromethylation of Alkenes with

Sodium Trifluoromethanesulfinate and
Hydroxamic Acid

Rhodium Catalysis

T. A. Davis, T. K. Hyster,

T. Rovis™ 14181-14185

i)

G,

Rhodium(I11)-Catalyzed Intramolecular
Hydroarylation, Amidoarylation, and
Heck-type Reaction: Three Distinct
Pathways Determined by an Amide
Directing Group

Oriented Self-Assembly @

B. Liu, Y. Yao, S. Che* __ 14186-14190

Template-Assisted Self-Assembly:
Alignment, Placement, and Arrangement
of Two-Dimensional Mesostructured
DNA-Silica Platelets
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Asymmetric Hydrogenation

K. Dong, Y. Li, Z. Wang,
K. Ding* 14191 -14195
Catalytic Asymmetric Hydrogenation of
0-CF;- or 3-CF;-Substituted Acrylic Acids
using Rhodium(l) Complexes with

a Combination of Chiral and Achiral
Ligands

C—H Activation

M. Chen, Z.-H. Ren, Y.-Y. Wang,
Z.-H. Guan* 14196 -14199

Palladium-Catalyzed Oxidative
Carbonylation of the Alkenyl C—H Bonds
of Enamides: Synthesis of 1,3-Oxazin-6-
ones

Asymmetric Synthesis

S. Shirakawa, X. Wu,
K. Maruoka* 14200-14203
Kinetic Resolution of Axially Chiral
2-Amino-1,1"-Biaryls by Phase-Transfer-
Catalyzed N-Allylation

Coordination Chemistry

K. Schwedtmann, M. H. Holthausen,
K.-O. Feldmann,
. ). Weigand 14204 - 14208
NHC-Mediated Synthesis of an
Asymmetric, Cationic Phosphoranide,

a Phosphanide, and Coinage-Metal
Phosphanido Complexes
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COOH COOH |
R My, Rh(cod PRl R Y
CF, (S)-SPO / PPh; CFs
. _ AP TS
R CHCly/H,0 RF i
Ax-coon COOH
34 examples :

Only the mixture works! Acrylic acid
derivatives with CF, substituents in o or
[ position were efficiently hydrogenated
in the presence of a Rh' complex with

a chiral secondary phosphine oxide (SPO;

R2
HN /&O

Pd(OAc)

see scheme) and an achiral Ph;P as
ligands. The corresponding propanoic
acid derivatives were obtained with gen-
erally high conversion (>99%) and high
enantioselectivity (92—>99%).

RZ

CO (balloon) NJ\O
Cu(OAc),, KI

1©)\/H
R
=

Palladium and CO.: The title reaction
proceeds in the presence of CO, thus
providing a synthesis for 1,3-oxazin-6-
ones (see scheme; DABCO=1,4-
diazabicyclo[2.2.2]octane, DMF = N,N-
dimethylformamide). The reaction toler-

] I\/\ N
R-— catalyst R'-— (\
7 NHX (2 mol %) 7 NX
Y
N 50% aq KOH,, =
R ~ toluene ~
X = SO,Ph

Y = OMe, SMe, NMe,

Going through a phase: The highly selec-
tive kinetic resolution of the title com-
pounds, which are important chiral
building blocks, was achieved by phase-

A cationic phosphoranide featuring

a normal and an abnormal imidazoliumyl
substituent was prepared through the
reaction of a P-centered cation with an
N-heterocyclic carbene (NHC). The re-
markable reactivity of this compound
allows the formation of two- or three-
coordinate P-centered cations, illustrating
the ability of imidazoliumyl substituents
to stabilize high- and low-coordinated

P atoms.

© 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

Pl , A
X
Ac,0, DABCO, DMF, 80 °C R1©M °
=

ates a variety of functional groups on both
the aryl ring and the amide of the
substrate. Initial mechanistic studies
suggest the activation of the alkenyl C—H
bond to be a key step.

& o

selectivity factor ( kfast/ks‘ow
up to 43

: catalyst
! Ar = 3,5-[3,5-(CF3),CsH3l.CeH3

transfer-catalyzed N-allylation. This syn-
thetic method was applied to the highly
enantioselective desymmetrization of

a biaryl compound.

Au
e
L=NHC T
SINC
cl L/1 "L
[ e ol .
- L—P @I
N @ ® W@ Au
(lzw L (o
['\TA]
cl M o
| ™ ®L/“”L®
® _Ro@ >
CERAN
[M] = Cu, Ag, Au
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|

| 0@0

R

A breath of fresh air: Triene products with
different R (H, aromatic or aliphatic) and
R’ (aromatic and aliphatic) substituents
(see scheme, BQ =benzoquinone) are
formed selectively under aerobic condi-

Atom Transfer

Atom economy: A palladium-catalyzed
atom-transfer reaction of secondary alkyl
iodides is described. An intramolecular
double insertion of an alkyne and olefin
provides access to primary iodides pos-
sessing -hydrogen atoms. The process

o] ’ (e}
)H amine catalyst '//\Si
) -
R gold catalyst R
Si———I1—20
o isolable
EBX 15 examples

Gold and amine team up: Gold and an
amine catalyst work synergistically to
promote either an o-vinylidenation or an
a-vinylidenation /y-functionalization of

Ketonic carbonyl groups are catalytic
active sites for oxidative dehydrogenation
(ODH) reactions on carbon nanotubes.
The quantity of these groups could be
calculated from chemical titration with
hydrazine compounds. ODH catalytic
activity of nanocarbon is directly corre-
lated with surface concentration of
ketonic carbonyl groups, and the turnover
frequency normalized by the number of
active sites reflects the intrinsic activity of
nanocarbon catalysts.

Angew. Chem. Int. Ed. 2013, 52, 1383113851

23 examples

amine catalyst
_

gold catalyst
EBX

120,

tions through the title reaction. Control
experiments and kinetics provided valu-
able information about the reaction
mechanism.

=

14 examples
up to 88% yield

R' = alkyl, aryl
R2=H, Me

delivers these complex bicyclic homoal-
lylic iodides with tetrasubstituted olefins
from easily accessible aliphatic iodides.
Different functional groups, including
common heterocycles, are tolerated.

Si gold
)\ catalyst

cascade product
14 examples

RK\/O\
trisubstituted furans
6 examples

aldehydes to generate tri- and tetrasub-
stituted allenes. The allene products also
undergo an additional reaction to gener-
ate polysubstituted furans.

© 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Biophotovoltaics
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M. M. Nowaczyk, D. A. Guschin,
M. Régner,*

W. Schuhmann* 14233 -14236
Combination of A Photosystem 1-Based
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a
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Graphene Functionalization

W. Gao, |. E. Mueller, J. Anton, Q. Jiang,
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o
N
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Z-Scheme on wires: The two photo-
systems of the natural photosynthetic Z-
scheme have been connected by immo-
bilizing them within redox hydrogels on
individual electrodes. Upon irradiation,
this biophotovoltaic device produced
photocurrents as a closed and autono-

mous system. The open-circuit voltage of

the cell corresponds to the potential
difference between the two redox hydro-
gels and indicates the coupling of the two
charge separation steps.

Watching the defectives: DFT studies on
the growth of nickel clusters on different
graphene substrates shows that graphene
defects essentially determine the mor-
phology of the clusters. Defects greatly
improve the catalytic reactivity of the
larger clusters Ni, (5<n<10). Smaller
clusters Ni, (n<4) efficiently open the
band gap of defective graphene, allowing
a way to modulate the electronic proper-
ties of the graphene.

A new type of allosteric inhibition by small
molecules is proposed that should be
applicable to all proteins involved intrins-
ically in protein—protein interactions. It is
based on targeting their rare interaction
states that can be detected by high-
pressure NMR spectroscopy (see picture).
An example is the Ras-protein where the
protein—protein interaction of Ras with
effectors can be modulated by small
compounds that bind to the conforma-
tional states 1(T) or 1(0).

© 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

So many tetrahedra: The condensation of
[BO,] (orange) and [SO,] (yellow) tetrahe-
drain the first binary boron sulfate B,S,0s,
leads to a structure with typical layered
phyllosilicate topology. The compound is
obtained from the hydrolysis of B(OH);
and HSO,Cl.

chemical
energy

electrical
energy

X
X
XLk

XX
LY
YLK

Defective graphene

C4; 1(0)

o
o
:

0.2
0.0-
00 100 200 300 400

Pressure (MPa)

Angew. Chem. Int. Ed. 2013, 52, 1383113851


http://dx.doi.org/10.1002/anie.201307056
http://dx.doi.org/10.1002/anie.201303671
http://dx.doi.org/10.1002/anie.201305001
http://dx.doi.org/10.1002/anie.201305741
http://www.angewandte.org

Angewandte

imemationatedition. CEIMIE

Superficial appeal: The surface of live cells
and zebrafish embryos can be modified by
a supramolecular method. A peptide pair
that forms a coiled coil at the cell

Functionalization of Biomembranes

H. R. Zope, F. Versluis, A. Ordas,
J. Voskuhl, H. P. Spaink,

membrane can be used to dock liposomes A. Kros* 14247 - 14251
in in vitro and in vivo environments (see
scheme). This tool can be used in bio- In Vitro and In Vivo Supramolecular

physical studies of biological processes
occurring at membranes.

Modification of Biomembranes Using
a Lipidated Coiled-Coil Motif

‘@ A video clip is available as Supporting
~ Information on www.angewandte.org
(see article for access details).

d“ This article is available online free of

@ Supporting information is available
charge (Open Access).

on www.angewandte.org
(see article for access details).
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Abstracts for Communications

From January 2014 onwards, all Communications in Angewandte Chemie will contain an abstract as their
first paragraph. We therefore request that every new Communication be submitted with such an
abstract. When you write the abstract, please keep the following aspects in mind (they can be found in
more detail in the Author Guidelines on the journal’s homepage in Section 3.1):
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