
As–N Triple Bonds
More than 150 years after the discovery of stable
diazonium salts, a heavy arsenic analogue has been
isolated. In their Communication on page 7126 ff.,
A. Schulz et al. describe the electronic structure of
arsa-diazonium salts and their use in 3þ2 cyclo-
addition reactions.

From CO to C2

By using DFT calculations, F. Calle-Vallejo and
M. T. M. Koper elucidate a mechanism for the
electroreduction of CO to C2 species on Cu(100)
in their Communication on page 7282 ff. They
also show why the process is pH-independent.

Universal Antigen
The O-antigen of infectious Brucella bacteria can
be in either A- or M-antigenic forms. In their
Communication on page 7181 ff., D. R. Bundle
et al. describe a nonasaccharide glycoconjugate that
encompasses both antigenic features.
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… of a neutral silicon atom in the formal oxidation state zero seems to evolve best
in the oyster-like coordination environment of a bidentate N-heterocyclic carbene
ligand. In their Communication on page 7147 ff., M. Driess and co-workers present
the strikingly facile formation of this silicon pearl, which belongs to the novel class
of theoretically predicted compounds termed silylones. (Graphics: Wernerwerke.)
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Ferroelectric properties verified : Recent
results presented for the complex of
imidazole and l-tartaric acid are based on
improper analysis and interpretation of
the experimental dielectric and crystallo-
graphic data. In particular, it has now been
shown that a ferroelectric-to-paraelectric
phase transition in this compound occurs
at 351 K, namely at a temperature 100 K
higher than reported previously.

Lewis acid and oxidation catalysis are
merged in the reaction discussed here,
which provides access to diversely sub-
stituted N-hydroxycarbamates (see
scheme). This reaction highlights the

potential of nitrosoformates as electro-
philic amination reagents as well as the
benefits of aerobic oxidation for the
formation of highly reactive species.
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of Isocyanides: An Emerging Platform in
Cross-Coupling Chemistry

Reviews

Biosynthesis
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Hybrid Polyketide Scaffolds
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As–N Triple Bond
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Arsa-Diazonium Salts With an Arsenic–
Nitrogen Triple Bond

Angewandte
Chemie

7051Angew. Chem. Int. Ed. 2013, 52, 7049 – 7064 � 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim www.angewandte.org

R you in? Isocyanides (R-NC) have
recently gained attention as novel, versa-
tile C1 building blocks in palladium catal-
ysis. This Minireview highlights the recent
progress in palladium-catalyzed reactions
involving isocyanide insertion (imidoyla-
tive cross-couplings), thus illustrating
their potential for the rapid construction
of a variety of heterocycles and functional
groups.

Microbes have a remarkable capacity to
build amino acid frameworks that are not
incorporated into proteins. This Review
summarizes the biosynthetic routes to
and metabolic logic for the major classes
of the noncanonical amino acid building
blocks that end up in both nonribosomal
peptide frameworks and in hybrid non-
ribosomal peptide/polyketide scaffolds.

Arsenic triply bound : Arsa-diazonium
salts containing a cation with an arsenic–
nitrogen triple bond ([R-N�As]+), which
is stable at room temperature, are isolated
and fully characterized for the first time.
Analogous to the diazonium salts, arsa-
diazonium salts can be used in [3þ2]
dipolar cycloaddition reactions with
azides to prepare arsenic analogues
(RAsN4) of pentazoles (RN5).

http://dx.doi.org/10.1002/anie.201300942
http://dx.doi.org/10.1002/anie.201208344
http://dx.doi.org/10.1002/anie.201302725
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A. Hauser* 7139 – 7142
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Simplifying Proton NMR Spectra by
Instant Homonuclear Broadband
Decoupling

Angewandte
Chemie

7053Angew. Chem. Int. Ed. 2013, 52, 7049 – 7064 � 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim www.angewandte.org

Have it both ways : a-Aminated ketones
can be prepared by the titanium(III)-
catalyzed reductive radical cyclization of
iminonitriles. Depending on the position
of the nitrile at the imine carbon or
nitrogen, cyclic aminoketones or pyrroli-

din-3-ones with a tetrasubstituted a-
carbon can be formed in up to quantita-
tive yield. In the latter case, the imine
condensation and TiIII catalysis corre-
spond to a formal [4þ1] cycloaddition.

Put in chains : Acyclic oligomers and not
the thermodynamically strongly preferred
aromatic trimers are formed on treatment
of cyanamides with catalytic quantities of
an Al–N based Lewis pair (see scheme;

n = 0 to >22). These oligomers have
delocalized electronic systems in their
backbone and are long-sought nitrogen-
containing analogues of polyethyne.

A switch in time : A fast precipitation
technique was used to prepare 75 nm FeII

spin-crossover nanocrystals. Their photo-
switching dynamics, based on the light-
induced excited spin-state trapping effect,
has been investigated by means of optical
spectroscopy. A significant variation of the
switching proprieties is observed com-
pared to similar but amorphous nano-
particles.

Shift work : The new NMR technique,
instant homonuclear decoupling, which is
achieved by slice-selective homo-decou-
pling during acquisition, yields pure-shift
NMR spectra (see picture) which can be
recorded like regular 1D spectra. No
special data processing is necessary and
this approach can also be easily adapted
for the direct dimension of two- and
multidimensional spectra, giving
improved resolution.
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King of donor : The chelating bis(carbene)
1 enabled the synthesis of the new
silyliumylidene salt 2. This salt can be
dechlorinated with sodium naphthalenide
to give the first cyclic siladicarbene 3,
which bears a single Si0 atom with strik-

ingly high basicity. The small C-Si-C angle
of 89.18 and the average C�Si distance of
1.869 � are consistent with results from
theoretical calculations, which revealed
that 3 is best described as a silylone.

Selectively free : A highly efficient and
selective iron-catalyzed oxidative radical
cross-coupling/cyclization to prepare
dihydrobenzofurans under mild condi-
tions had been established. Phenols and

olefins are directly utilized as clean
nucleophiles. Mechanistic investigations
revealed that the reaction proceeds
through a radical pathway, and the high
selectivity is due to the Lewis acid.

New channel! A novel and attractive
dioxygen activation by sulfinic acids was
explored that is capable of performing
efficiently without the assistance of tran-
sition metals or radical initiators. This

reaction furnishes secondary and tertiary
b-hydroxysulfones under mild conditions;
b-hydroperoxysulfone was isolated as an
important intermediate.

Complete control : Alkynes and allenes are
shown to insert into Au�Si bonds with
complete stereocontrol and in most cases
complete regiocontrol. The ensuing b-silyl
vinylgold complexes have been character-

ized by spectroscopic and crystallographic
means. These results provide unequivocal
evidence for syn insertion reactions at
gold.

http://dx.doi.org/10.1002/anie.201302537
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Neoconfusion : In contrast to metal liga-
tion by dipyrrin (see scheme, left), N-
confused dipyrrin undergoes cyclomeri-
zation with various metal salts to form
NCNCNC and NCNCNCNC expanded
norroles (see scheme, right), novel iso-

mers of 24 p rosarin and 32 p octaphyrin
with C–N linked bipyrrole units with near-
planar conformations in the solid state.
They also exhibit paratropic ring-current
effects typical of antiaromatic porphyri-
noids.

‘Rhaz’zmatazz : A total synthesis of
(�)-rhazinilam and the first asymmetric
total synthesis of (�)-rhazinicine were
accomplished by using constructing the
indolizinone core through the gold-cata-

lyzed cyclization of a fully elaborated
linear ynamide. The scope and generality
of this cascade reaction for the construc-
tion of highly substituted indolizinones
were also investigated.

A ‘Phen’atic : The title reaction proceeds in
the presence of the chiral cationic ruthe-
nium diamine catalyst (R,R)-1 (Tf = tri-
fluoromethanesulfonyl, Ts = 4-toluenesul-
fonyl). Both chiral 1,2,3,4-tetrahydro- and

1,2,3,4,7,8,9,10-octahydro-1,10-
phenanthroline derivatives could be
obtained in high yields with excellent
enantio- and diastereoselectivity.

Stay active : Allylcopper species can be
generated in situ through catalytic intra-
molecular oxycupration of allenic alcohol.
The allylcopper can react with various
aldehydes and a ketone to give 1H-
isochromene derivatives in an enantiose-

lective manner (see scheme; HMPA =

hexamethylphosphoramide, THF = tetra-
hydrofuran). The protocol is atom-eco-
nomical, highly regioselective, stereocon-
vergent, and tolerant to free hydroxy
groups.

http://dx.doi.org/10.1002/anie.201303184
http://dx.doi.org/10.1002/anie.201303067
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Upgrading diagnostics : A universal anti-
gen has been prepared for the detection of
brucellosis caused by any Brucella species
that express a smooth lipopolysaccharide.
This nonasaccharide, which encompasses
Brucella A- and M-antigenic determinants,
is uniquely available only by chemical
synthesis.

Reaction dynamics : Crossed molecular
beam experiments and ab initio electronic
structure calculations on the reaction of
the ethynyl radical with isoprene are
reported. The picture shows a flux contour
map of the reaction of [D1]ethynyl with
isoprene forming [D1]toluene and atomic
hydrogen at a collision energy of
51.3 kJmol�1.

Undercover agent : Masquerading as
a simple donor-acceptor complex (1),
sodium amide substoichiometrically acti-
vates tBu2Zn for the challenging

1,6-addition of a tert-butyl group to
benzophenone. In contrast, the
nonactivated tBu2Zn is ineffectual.

Mumm’s the word : The title reaction can
be performed by the addition of isocya-
nides to benzenediazonium salts in the
presence of sodium or potassium car-
boxylates. The reaction involves nitrilium

intermediates which may be trapped by
water or carboxylic acids to form amides
and imides, respectively, after Mumm
rearrangement.

http://dx.doi.org/10.1002/anie.201302303
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Silyl superpowers : The supersilyl group
was investigated as a superior carboxylic
acid protecting group. Supersilyl esters
were also utilized as stable carboxylic acid
synthetic equivalents in highly stereose-

lective aldol and Mannich reactions (see
scheme). The value of this method lies in
easy photodeprotection and in the rapid
synthesis of polyketide subunits.

Twinkle, twinkle little star : Directed self-
assembly of bioinorganic hybrid nano-
stars with a high protein surface area was
achieved by encapsidating immobilized
RNA on metal beads with a plant viral
protein. The selectivity of RNA hybridiza-
tion to oligodeoxynucleotides exposed on
the gold allowed the simultaneous fabri-
cation of star colloids with distinct pre-
determined arm-length distributions in
single-batch processes.

Get your motor running : A hemo-
compatible Mg/Pt Janus micromotor is
propelled by hydrogen bubbles generated
by the magnesium–water reaction (see
picture). Aqueous NaHCO3 reacts with
the Mg(OH)2 passivation layer on the Mg
surface to form water-soluble MgCO3 and
expose the active metal. Since the micro-
motor is biocompatible, it has potential
applications in drug delivery and cell
separation.

Don’t slam the door! Cyclodextrins
capped with an N-heterocyclic carbene
(ICyDs) entrapped metal ions within their
cavity through a novel set of interactions,
including X···p, which enabled the cavity
to be closed by ligand exchange (see

scheme; Bn = benzyl). Although insulated
from an electrode, the deeply buried metal
ions retained catalytic activity. The cavity
influenced the regio- and stereochemical
outcome of the catalyzed reactions.

http://dx.doi.org/10.1002/anie.201300102
http://dx.doi.org/10.1002/anie.201300834
http://dx.doi.org/10.1002/anie.201300913
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Rearrangement under control : A wide
variety of 3,4,5- and 1,3,5-trisubstituted
pyrazoles can be prepared from tosyl-
hydrazones of ketones and terminal
alkynes through the title reaction
sequence (see scheme; Ts = 4-toluene-
sulfonyl). The rearrangement, and there-
fore, the regioselectivity of the reaction is
controlled by the nature of the substitu-
ents of the tosylhydrazone.

Keep ’em separated : Pores of a MOF were
used to isolate a highly reactive water-
oxidation catalyst (MnIII(m-O)2MnIV;
spheres in picture). The resulting con-
struct shows highly sustained water oxi-
dation, with minimized intermolecular
degradative side-reactions. This system
provides a simple path to extend the
lifetime of reactive catalysts without
compromising their molecular definition
and reactivity.

A powerful catalyst : Quaternary stereo-
genic centers adjacent to tertiary stereo-
centers were formed with high diastereo-
selectivities and enantioselectivities in
conjugate addition reactions between
aldehydes and b,b-disubstituted nitro-

olefins by using a peptidic catalyst (see
scheme). g-Amino acids and heterocyclic
compounds bearing quaternary stereo-
genic centers are easily accessible from
the products.

No sweat, no gain : Flexible biofuel cells
functionalized with lactate oxidase (LOx)
and platinum as anode and cathode
materials harvested biochemical energy
from human perspiration (see picture).
Substantial power was generated from
human sweat in real-life scenarios.
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Nonclassical lanthanide(II) iodides are
modern reagents for the development of
challenging electron-transfer processes. It
was demonstrated that alcohols are crit-
ical for the formation of a thermodynami-
cally more powerful reductant from TmI2

(thulium diiodide), the first nonclassical
lanthanide(II) iodide in the series (TmI2,
DyI2, NdI2). The TmI2(ROH)n reagent
promotes an unprecedented cleavage of
the s C�N bond in amides.

Mor(DalPhos) for Me(sylates): Described
are the first examples of ketone mono-a-
arylation and primary aliphatic amine
monoarylation employing aryl methane-
sulfonate coupling partners. A range of
functionalized aryl mesylates were

employed with dialkyl ketones, and also
with primary and secondary amines as
well as the otherwise challenging coupling
partners acetone and methylamine.
Ad = adamantyl.

Stressing bismuth : Two monophenyl
tetrathiolato BiV complexes, [BiPh(SR)4],
have been prepared upon treating BiPh3 in
toluene/ethanol under reflux conditions
with an excess of N-heterocyclic thiols

(see scheme), indicating oxidation of the
bismuth center. Crystallization from
DMSO over several months leads to
reduction of bismuth back to BiIII through
protonation of two of the thiolato ligands.

All in a twist : The largest cucurbit[n]uril,
namely tQ[14] (see picture; colors indi-
cate sides of the molecule) contains 14
normal glycoluril units linked by 28
methylene bridges. However, it contains
a 3608 twist. As a consequence, it does
not have a normal cavity like the most
cucurbit[n]urils, and instead has a folded,
figure-of-eight conformation.
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Bubble and sweep : Free-flow electropho-
resis (FFE) could allow continuous-flow
purification of products from continuous-
flow microsynthesis. However, gas bub-
bles distort the separation. An open-

electrolyte FFE system avoids this prob-
lem. Electrodes placed in chimneys open
to the atmosphere mean bubbles are
vented directly from the system and
cannot enter the separation channel (see
picture).

Sprayed : Pigments with various angle-
independent colors were prepared by
a spray method (see picture), which is
a remarkably simple method using sub-
micrometer-sized silica particles and
carbon black. The use of a polyelectrolyte
that adheres to the particles can stabilize
the structure of the colloidal amorphous
arrays to create highly stressable, non-
fading pigments.

Direct detection of glycans on live cells
using surface-enhanced Raman scattering
(SERS) has been shown. A bioorthogonal
Raman reporter was directly installed onto
the monosaccharide analogs. Once met-
abolically incorporated into cell surface
glycans, the Raman reporter was detected
using SERS (see picture).

Cap it all : A b-cyclodextrin polyrotaxane
was synthesized by using poly(propylene
glycol) as the axle and b-cyclodextrin as
the end cap. An antitumor agent, pacli-
taxel, was conjugated to it. The drug-

conjugated polyrotaxane penetrates deep
into tumors, impedes tumor growth, and
prolongs the life of tumor-bearing mice
better than Taxol.

http://dx.doi.org/10.1002/anie.201300104
http://dx.doi.org/10.1002/anie.201301321
http://dx.doi.org/10.1002/anie.201301387
http://dx.doi.org/10.1002/anie.201301397
http://www.angewandte.org


RNA–Protein Complexes

M. Fonvielle, I. Li de La Sierra-Gallay,
A. H. El-Sagheer, M. Lecerf, D. Patin,
D. Mellal, C. Mayer, D. Blanot, N. Gale,
T. Brown, H. van Tilbeurgh,
M. Eth�ve-Quelquejeu,*
M. Arthur* 7278 – 7281

The Structure of FemXWv in Complex with
a Peptidyl-RNA Conjugate: Mechanism of
Aminoacyl Transfer from Ala-tRNAAla to
Peptidoglycan Precursors

CO Reduction Mechanism

F. Calle-Vallejo,
M. T. M. Koper* 7282 – 7285

Theoretical Considerations on the
Electroreduction of CO to C2 Species on
Cu(100) Electrodes

Nanosolvation

A. R. Milosavljević,* V. Z. Cerovski,
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To gain insight into the catalytic mecha-
nism of non-ribosomal amino acid trans-
ferases, peptidyl-RNA conjugates were
synthesized for co-crystallization with
FemXWv of Weissella viridescens, which
transfers l-Ala from Ala-tRNAAla to the
peptidoglycan precursor UDP-MurNAc-

pentapeptide. The structure of the result-
ing complex and mutational studies
revealed the mechanism by which FemXWv

binds its substrates for substrate-assisted
catalysis and stabilization of the tetrahe-
dral intermediate.

CO-products : DFT calculations are used
to construct a mechanism for the elec-
trochemical reduction of CO on Cu(100)
that agrees with the experimental obser-
vations (see picture) of pH independence
in the formation of C2 species. The rate-
determining step is an electron-transfer-
mediated CO dimerization. Ethylene,
acetaldehyde, and ethanol are formed
through a common pathway, and
adsorbed ethylene oxide is one of the
reaction intermediates.

A dash of water : Nanosolvation of a leu-
cine–enkephalin peptide dimer by only
three water molecules has a dramatic
impact on its stability to VUV photon
irradiation. A drastic reduction of the
fragmentation abundance of the hydrated
protonated peptide dimer precursor, iso-
lated in the gas phase, was observed.
Calculations show that hydration in fact
stabilizes the dimer structure.

Microparticle manipulation : The photo-
isomerization of surfactants adsorbed at
a gas–liquid interface drives a Marangoni
flow that can be used for the trapping and
manipulation of small particles. By
switching the laser wavelength, a flow
either into or away from the focal spot can
be induced. The picture shows a micro-
particle trapped in the focal region by the
inflow.

http://dx.doi.org/10.1002/anie.201301411
http://dx.doi.org/10.1002/anie.201301470
http://dx.doi.org/10.1002/anie.201301667
http://dx.doi.org/10.1002/anie.201302111
http://www.angewandte.org


Photonic Crystals

Y. Huang, F. Li,* M. Qin, L. Jiang,
Y. Song* 7296 – 7299

A Multi-stopband Photonic-Crystal
Microchip for High-Performance Metal-
Ion Recognition Based on Fluorescent
Detection

Polymersomes

K. Dan, S. Ghosh* 7300 – 7305

One-Pot Synthesis of an Acid-Labile
Amphiphilic Triblock Copolymer and Its
pH-Responsive Vesicular Assembly

Metalloporphyrinoids

Z.-L. Xue, D. Kuzuhara, S. Ikeda,
Y. Sakakibara, K. Ohkubo, N. Aratani,
T. Okujima, H. Uno, S. Fukuzumi,
H. Yamada* 7306 – 7309

h5-Cyclopentadienyliron(II)–
[14]Triphyrin(2.1.1) Sandwich Compounds:
Synthesis, Characterization, and Stable
Redox Interconversion

Asymmetric Catalysis

L. Yin, H. Takada, N. Kumagai,*
M. Shibasaki* 7310 – 7313

Direct Catalytic Asymmetric Vinylogous
Mannich-Type Reaction of g-Butenolides
with Ketimines

.Angewandte
Contents

7062 www.angewandte.org � 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim Angew. Chem. Int. Ed. 2013, 52, 7049 – 7064

Twelve metal ions are analyzed by
a microchip that was developed for high-
performance recognition and analysis.
The microchip enhances fluorescence at
multiple channels and improves the dis-
criminability of multi-analyte testing. The
facile fabrication of the microchip and
insights into sensing efficiency will be of
great importance for the development of
advanced discriminant analysis for com-
plex analytes.

An amphiphilic triblock copolymer seg-
mented by an acid-labile b-thiopropionate
linker was synthesized from a dithiol,
a diacrylate, and an acrylate-terminated
hydrophilic polymer in two steps in one

pot. It showed spontaneous vesicular
assembly, and the stimuli-responsive dis-
assembly at mild acidic pH values
resulted in sustained release of noncova-
lently encapsulated guest molecules.

A semiferrocene complex with
a [14]triphyrin(2.1.1) (TriP) ligand has
been synthesized. The structure and
properties are characterized by X-ray
crystallographic analysis, UV/Vis spec-

troscopy, and variable-temperature
1H NMR spectroscopy. The FeII and FeIII

complexes are electrochemically reversi-
ble.

A cooperative catalyst consisting of a soft
Lewis acid and a hard Brønsted base
promoted the title reaction. The N-thio-
phosphinoyl group on the ketimines was
critical to surpass the high activation
barrier through the soft–soft interaction of

sulfur and copper. Mannich adducts with
a tetrasubstituted stereogenic center were
produced with excellent diastereo- and
enantioselectivities. TANIAPHOS =

ferrocenyl ligand.
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Throwing a curve : The first example of
a through-bond stereoelectronic effect for
curved aromatic compounds is described
for buckybowls, that is, benzylic-substi-
tuted sumanenes. Methyl- and hydroxy-

sumanene favor the endo-R conformer
because of a difference in the strength,
between the conformers, of the hyper-
conjugation of the benzylic C�H bond
with the bowl.

The specifics : A synthesis of the sesqui-
terpenoid antibiotic (þ)-hongoquercin A
using sequential site-specific C�H meth-
ylation and oxidation reactions is de-
scribed. A key advancement toward this

goal was the development of a ligand-
accelerated C�H methylation reaction,
and enabled the generation of a library of
eight structurally diverse analogues.
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After further analysis, the authors of this Communication found that the electron
diffraction pattern in Figure 5b has unusual spacings and may not correspond to the
materials investigated. As this diffraction pattern is incidental to the main theme of the
manuscript, the conclusions and main findings remain unaffected.
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