
Upconversion Nano-Bioprobes
Nano-bioprobes based on lanthanide-doped Li-
LuF4 core/shell architectures are sensitive for the
detection of b-hCG, and exhibit high upconver-
sion quantum yields, as X. Y. Chen et al. show in
their Communication on page 1252 ff.

2D Nanomaterials
In their Communication on page 1266 ff., H. C. Choi

et al. present patternable growth of large-scale
MoS2 atomic layers from vaporized [Mo(CO)6] on
gold that reacts with H2S. Atomic layers of MoS2

are specifically formed, which can be isolated by
means of etching.

Heterogeneous Catalysis
Magnetometry and X-ray diffraction are used in
combination with specially designed reaction
chambers by M. Claeys et al. in their Communi-
cation on page 1342 ff., to reveal the size-depend-
ent oxidation of an industrially relevant cobalt
Fischer–Tropsch catalyst under working conditions.
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… is a deadly pathogen that was discovered after an outbreak in 1976 at the
convention of the American Legion in Philadelphia. In their Communication on
page 1275 ff., S. Dukan, B. Vauzeilles, and co-workers describe a simple strategy to
detect and identify living Legionella pneumophila by metabolic incorporation of a
modified carbohydrate into their lipopolysaccharides, followed by further con-
jugation using click chemistry. Picture of Dr. Feely: CDC/Stafford Smith. Cover
artwork: David Garino.

Angewandte Chemie International Edition is
a journal of the Gesellschaft Deutscher
Chemiker (GDCh), the largest chemistry-
related scientific society in continental
Europe. Information on the various activ-
ities and services of the GDCh, for example,
cheaper subscription to Angewandte Che-
mie International Edition, as well as applica-
tions for membership can be found at
www.gdch.de or can be requested from
GDCh, Postfach 900440, D-60444 Frank-
furt am Main, Germany.
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Precisely tuning the active site by protein
engineering has led to the development of
a highly efficient Kemp eliminase (see
structure with substrate in the binding
pocket). The starting protein scaffold with
only low activity originated from compu-
tational design, as no natural enzyme with
this activity was known. This is a break-
through in protein design, as novel cata-
lytic activities are now in reach that match
those of natural enzymes.

Cyclopropenylidene carbenes have been
found to be efficient catalysts for the
intermolecular Stetter reaction between
aromatic aldehydes and a,b-unsaturated
ketones. In this transformation, the

cyclopropenylidene proved superior to
more traditional thiazolium- and triazo-
lium-derived carbenes. Preparation and
evaluation of a chiral analogue have also
been reported.

Rewrite the textbooks! The stereospecific
bimolecular substitution reaction (SN2) is
usually limited to primary and secondary
electrophiles. The Shenvi group has
developed a method in which tertiary
alcohol substrates are converted into
isocyanides with configurational inver-
sion. Intriguingly, tertiary hydroxy groups
react selectively in the presence of
unprotected primary and secondary
hydroxy groups.
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To wit : The title reaction resembles
a photoinduced electron-transfer process,
and allows the direct formation of
medium-sized lactams by C�H activation

of the indole nucleus. Therefore it is
a versatile tool for the construction of
polycyclic indole alkaloid scaffolds.

Crystallization, chromatography, or both?
Processes for the separation of enantio-
mers are discussed, with a focus on
enantioselective crystallization and prep-
arative chromatography, both individually
and combined. The application of the
phase diagrams and the incorporation of
racemization steps are also considered.

A small but sensitive biosensor : Succes-
sive injection of shell precursors enabled
the synthesis of novel and highly emissive
LiLuF4:Ln3+ core/shell upconversion
nanoparticles that were effective as sen-
sitive upconversion luminescent probes
for the detection of b-hCG (an important
disease marker). The nanoprobes were
also used successfully in proof-of-concept
computed tomography and upconversion
luminescence dual-mode bioimaging.
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K. Kitamura, Y. Maezawa, Y. Ando,
T. Kusumi, T. Matsumoto,*
K. Suzuki* 1262 – 1265
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Synthesis and Structure Assignment of
Saptomycin B

2D Nanomaterials

I. Song, C. Park, M. Hong, J. Baik,
H.-J. Shin, H. C. Choi* 1266 – 1269

Patternable Large-Scale Molybdenium
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Assisted Chemical Vapor Deposition

Dye Aggregates in Water

X. Zhang, D. Gçrl, V. Stepanenko,
F. W�rthner* 1270 – 1274
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The stage is set… The two anthrones 1 and
2 enabled bis-C-glycosylation (see
scheme; Tf = trifluoromethanesulfonyl) to
provide advanced platforms for the syn-
thesis of the pluramycin class of antitu-

mor antibiotics. These two efficient
methods overcome the challenge of the
regio- and stereoselective installation of
two different C-glycosides.

… for a speedy synthesis : In a brief, highly
convergent total synthesis of saptomy-
cin B, the target compound was efficiently
assembled from the four building blocks
1–4 (see scheme; Bn = benzyl) by
exploiting anthrone 2 as a platform. A
member of the pluramycin class of anti-
biotics, saptomycin B was obtained in
10 steps and 15 % overall yield.

When a gold surface reacts with vaporized
[Mo(CO)6] at 300 8C, a surface alloy forms,
which in turn becomes an ideal large-scale
atom-thick Mo reservoir. When this alloy

further reacts with H2S, atomic layers of
MoS2 are specifically formed on Au, which
can be isolated by means of etching.

Seeing is believing : Amphiphilic perylene
bisimide aggregates were visualized by
transmission electron microscopy and the
self-assembly of dye aggregates from
small nanorods to large nanoribbons in
water was observed on the molecular
level. The fluorescence properties of these
dye aggregates were enhanced for the
higher order nanostructures.
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S. H. Hong* 1283 – 1287
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N-Heterocyclic Carbene Palladium
Complexes

B6 ring building blocks
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Tracking a killer : Almost 40 years after its
first identified outbreak in Philadelphia,
Legionella pneumophila remains difficult to
track. Metabolic lipopolysaccharide label-
ing with a specific monosaccharide allows
detection and identification of living rep-
resentatives of this dangerous pathogen.
Notably other Legionella species are not
labeled using this method.

Anion relay chemistry : The design, syn-
thesis, and validation of three vinylepox-
ide linchpins for through-bond/through-
space anion relay chemistry (ARC) have
been achieved. For negative charge
migration, this class of bifunctional

linchpins employs through-bond ARC by
an SN2’ reaction, followed by through-
space ARC exploiting a 1,4-Brook rear-
rangement (HMPA = hexamethylphos-
phoramide, TMS = trimethylsilyl).

Doing the twist : The roles of CH–p and
CF–p interactions in determining the
structure of the title complexes were
studied. The CH–p interactions led to the
cis-anti isomers in 1-aryl-3-isopropylimi-
dazol-2-ylidene-based complexes, while

CF–p interactions led to the exclusive
formation of the cis-syn isomer of diiodo-
bis(3-isopropyl-1-pentafluorophenylimi-
dazol-2-ylidene)palladium(II). C gray,
N violet, Pd turquoise, F yellow, I purple.

B ring it on : Photoelectron spectroscopic
and theoretical investigations show that
the [Ta2B6]�/0 clusters have bipyramidal
structures with a planar B6 ring capped by
two Ta atoms (see picture, Ta blue, B or-
ange). These gaseous clusters have sim-
ilar structures to motifs in solid materials
suggesting that new boron structural
motifs may be discovered by studying
boride clusters.
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A class upgrade : The presence of a set of
4-dimethylaminopyrine (dmap) ligands in
the linear mixed-valence complex trans-
[Ru(dmap)4{(m-CN)Ru(py)4Cl}2]3+ (py =

pyridine) results in a complex with a sym-
metrical class III delocalized ground state,
according to its IR and NIR spectra. The
predicted spectra from (TD)DFT calcula-
tions are in close agreement with the
experimental data, thus supporting the
assignment.

Charge measurements, in the presence of
cisplatin or oxaliplatin, on COS-1 micro-
somes enriched with Cu-ATPases, show
vectorial displacement of a charged Pt
species upon ATP addition. Co-adminis-
tration of a Pt drug and Cu inhibits charge
translocation. ESI-MS and NMR experi-
ments demonstrate formation of mono-
dentate Pt drug adducts, that evolve into
stable and unreactive chelate adducts
with CXXC motifs.

A semisynthetic fluorescence-based probe
(ACh-SNIFIT) for the direct, real-time
detection of acetylcholine and anticholin-
esterase compounds such as drugs and
nerve agents is introduced. The probe
possesses good sensitivity, tunable
detection range, and can be selectively
targeted to cell surfaces, thereby making it
an attractive tool for applications in
analytical chemistry and quantitative
biology.

Supernatural splicing : The first naturally
occurring, atypically split intein was iden-
tified and characterized. The short N-
terminal fragment of the AceL-TerL intein
consists of only 25 amino acids and was
therefore amenable to chemical synthesis.

Mutants with up to 50-fold improved
splicing rates were obtained by directed
protein evolution and showed unprece-
dented utility for labeling diverse proteins
by semisynthetic protein trans-splicing.
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Rapid rafting : Lipid analogues with mul-
tivalent chelator head groups allow the
tethering of proteins to membrane liquid-
ordered and liquid-disordered lipid
phases. His-tagged proteins can thus be
stably and specifically targeted into lipid
microdomains within the plasma mem-
brane of living cells.

DNA hybridization : Parallel small-angle X-
ray scattering (parSAXS; DLS = dynamic
light scattering) shows that two-dimen-
sional DNA–gold nanoparticle crystals
can be obtained at extremely high salt

concentrations using a non-base-pairing
DNA model ligand. The interparticle
spacings in the crystals can be engineered
and further tuned by ligand length and
ionic strength.

Infusible molten globule : Biophysical
experiments show that the RING-H2
domain of the yeast scaffold protein Ste5
exhibits a molten globule fold of high
stability. Upon binding of the physiolog-
ical Gb/g ligand, this domain adopts
a better-defined globular structure that
provides novel insights into the mecha-
nism of recruiting binding partners, which
may well be a feature of other RING
domains.

Radical batteries : A lithium-free energy
storage system using stable radicals of the
heavy Group 14 elements as the anode
and graphite as the cathode has been
designed (see picture) that delivers
a larger energy density than the dual
carbon cell and electrochemical capacitor.
This energy storage system employing
stable-radical pseudocapacitors showed
remarkable cycle stability without signifi-
cant loss of power density.
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J. Gao, K. Ju, X. Yu, J. E. Vel�squez,
S. Mukherjee, J. Lee, C. Zhao, B. S. Evans,
J. R. Doroghazi, W. W. Metcalf,*
W. A. van der Donk* 1334 – 1337
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A. Stasch* 1338 – 1341
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Sb2Se3 as a light sensitizer : Sb2Se3 was
deposited on mesoporous TiO2 (mp-TiO2)
by a simple solution-based method that
employs a single-source precursor. A solar
cell that is based on Sb2Se3 as the light
sensitizer exhibited outstanding light
harvesting that covered the near-IR region
with a power conversion efficiency (PCE)
of approximately 3.2% (IPCE = incident
photon to current efficiency).

Catching fosfazinomycin : The phospho-
nate methyltransferase DhpI was used
with a mixture of unlabeled and labeled
S-adenosyl methionine (SAM) to purify

phosphonates from crude spent medium.
Its use to locate the fosfazinomycin
biosynthetic gene cluster is demon-
strated.

Masterpieces of cubism : A series of
pyrazolate-stabilized LiH clusters have
been prepared in hydrocarbon solution in
a bottom-up approach and structurally
characterized. The clusters are based on
the cubic lattice cutout structures A and B
(see picture), consist of up to 37 Li+ ions
and 26 H� ligands, and can contain
significantly more hydride than pyrazolate
ligands.

Size does matter : Using magnetometry
and X-ray diffraction in combination with
novel designed reaction chambers (see
picture), the size-dependent oxidation of

an industrially relevant cobalt Fischer–
Tropsch catalyst is revealed under working
conditions.
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It’s all in the design : Seoul-Fluors with
predictable photophysical properties,
including a fluorescent reactive-oxygen-
species sensor that was not previously
accessible, were synthesized efficiently by
coinage-metal-catalyzed intramolecular

1,3-dipolar cycloaddition and subsequent
palladium-mediated C�H activation (see
scheme). The quantum yield of the prod-
ucts could be controlled systematically by
altering the electronic nature of the sub-
stituents.

Fluoride gaining weight : An axial pertur-
bation of the octahedral [ReF6]2� ion gives
rise to a strong magnetic anisotropy and
slow relaxation of the magnetization. The
robust character of [ReF6]2� facilitates its
use as a structure-directing magnetic
building block for extended systems. The
1D coordination polymers [M(viz)4-
(ReF6)]¥ (viz = 1-vinylimidazole, M = Zn,
Ni) are prepared and have pronounced
magnetic interactions through the fluo-
ride bridges.

A straight swap : The pores and crystalline
structures of germanosilicates can be
stabilized by treating as-synthesized
samples under acidic conditions. The
resulting substitution of Ge by Si gives

highly siliceous zeolites, analogous to the
germanosilicates, but highly stable
against harsh acid treatment and calcina-
tion.

Ge out : Treating ITQ-22 precursors with
concentrated HCl removes templating
molecules from the pores and extracts
most of the Ge species from the frame-
work. The degermanation does not modify

the framework topology, and the resulting
Ge-free [Si]-ITQ-22 is highly mesoporous,
stable, and the possibility to incorporate
aluminum makes it potentially interesting
in acid catalysis.
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C�H Activation
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Helical Structures

F. Aparicio, B. Nieto-Ortega, F. N�jera,
F. J. Ram�rez, J. T. L�pez Navarrete,*
J. Casado,* L. S�nchez* 1373 – 1377

Inversion of Supramolecular Helicity in
Oligo-p-phenylene-Based Supramolecular
Polymers: Influence of Molecular
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Highly Efficient Platinum Group Metal
Free Based Membrane-Electrode
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The coupling reaction of N-phenoxyace-
tamides with N-tosylhydrazones or
diazoesters proceeds through RhIII-cata-

lyzed C�H bond activation. ortho-Alkenyl
phenols are obtained in good yields and
with excellent regio- and stereoselectivity.

P = N does not equal C = N : A rare
tetracoordinated NiIII complex is obtained
in the one-electron oxidation of a nickel(II)
complex containing a novel phosphasalen
ligand. The metal center as the oxidation
site, and not the ligand as is the case for
nickel salen complexes, is demonstrated
by various techniques such as X-ray
diffraction, EPR spectrocopy, and DFT
calculations (see picture).

Twist of fate : The helical organization of
oligo-p-phenylene-based organogelators
has been investigated spectroscopically.
Whilst OPPs 2 and 3 self-assemble into
left-handed helices, an inversion of the

supramolecular helicity of 1 occurs
depending on the formation conditions
because of the atropisomerism of the
biphenyl central unit.

Relieving the precious of work : An alkaline
membrane water electrolysis system con-
taining low-cost transition-metal catalysts
and an anion exchange membrane has
a cell potential of 1.81 V at 470 mA cm�2

and 328 K in K2CO3, similar to that with
platinum-group-metal catalysts. This
system is durable and very efficient during
transitory regimes allowing production of
hydrogen from renewable sources.
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http://dx.doi.org/10.1002/anie.201309222
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Flashback: 50 Years Ago ...
Defensive substances was the topic of
a Review by H. Schildknecht. In this
case, the substances were the compounds
used for defensive secretion by arthro-
pods, including beetles, earwigs, and
millipedes. Analysis of the defensive
substances showed them to contain qui-
nones, carboxylic acids, and aromatic
aldehydes.

Rolf Huisgen reported his latest results
on 1,3-dipolar cycloaddition reactions in
two Communications, including the reac-
tions of either azlactones (oxazolones)
or mesoionic compounds as 1,3-dipoles
in the synthesis of functionalized pyr-

roles. He also summarized kinetic inves-
tigations into the valence tautomerism of
cyclooctatetraene in a Review.

Ernst Otto Fischer, who shared the 1973
Nobel Prize in Chemistry with Geoffrey
Wilkinson, also published two Commu-
nications—on the topic of dicyclopenta-
dienyl complexes. The first report was on
the synthesis of dicyclopentadienyleur-
opium by reacting metallic europium
with cycopentadiene in liquid ammonia,
and the second dealt with the reaction of
[C5H5MoC6H6(CO)]PF6 with hydride
ions to form the p complex
C5H5MoC6H5. For an account of the

history of sandwich complexes, see
Angew. Chem. Int. Ed. 2012, 124, 6052–
6058.

Heinz Staab reported the synthesis of the
hitherto elusive formyl chloride on
a preparative scale by the reaction of
1-formylimidazole with HCl at �608C in
chloroform. The synthesis is particularly
practical as the imidazolium chloride
byproduct precipitates from the solution
and can be removed by filtration.

Read more in Issue 2/1964.

Light makes right : Riboflavin-catalyzed
photooxygenation of amyloid-b peptide
(Ab) 1–42 occurred in well-defined posi-
tions under physiologically relevant con-
ditions. Selective, cell-compatible photo-
oxygenation of Ab1–42 by the flavin
catalyst attached to an Ab-binding peptide
markedly decreased aggregation and
neurotoxicity of Ab ; the native Ab was
even switched from a pathogen to an
aggregation inhibitor.

Solvation and dispersive optical activity :
The particularly large specific optical
rotation of (1R,4R)-norbornenone has
been probed under solvated and isolated
(vapor-phase) conditions. The pro-
nounced influence that solvent degrees of
freedom exert upon intrinsic chiroptical
properties could therefore be docu-
mented.
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With just a pinch of iridium : A new
PSCOP-pincer Ir complex exhibits unpre-
cedented activity for the catalytic transfer
dehydrogenation of cyclic and linear alka-
nes. The system effects regioselective

dehydrogenation of linear alkanes to a-
olefins under rather mild conditions. The
Ir complex can be used in the selective
catalytic dehydrogenation of a wide range
of O- and N-heterocycles.

Cascade process : A two-step three-com-
ponent cascade process that consists of
an oxidative [3,3] sigmatropic rearrange-
ment and a Friedel–Crafts arylation has
been developed. This stereoselective
fragment-coupling cascade sequence

provides benzhydryl-type products that
are versatile intermediates for the stereo-
controlled synthesis of lignan natural
products. Tf = trifluoromethylsulfonyl,
TFA = trifluoroacetic acid.

Donation to a good cause : A wide range of
chiral amines were obtained in high yield
with good enantioselectivity by the cata-
lytic amination of alcohols without the use
of an external reductant (the alcohol

substrate served as the H2 donor; see
scheme). Cooperative catalysis by an
iridium complex and a chiral phosphoric
acid proved key to the high reactivity and
selectivity of this system.

Flexible method, flexible materials : In
a simple method for the preparation of
metal-oxide-coated 3D graphene compo-
sites, metal–organic frameworks that
served as precursors of the metal oxides
were synthesized on 3D graphene net-
works (3DGNs), and the metal oxide/
3DGN composites were then obtained by
a two-step annealing process. ZnO/3DGN
and Fe2O3/3DGN (see picture) were
tested successfully in a photocatalytic
reaction and a lithium-ion battery.
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Treatment of propargyl b-ketoesters with
a catalyst, prepared in situ from [Cu-
(CH3CN)4]BF4 and a newly developed
chiral tridentate ketimine P,N,N-ligand
under mild reaction conditions, generates
b-ethynyl ketones in good yields and with

high enantioselectivities. Pregeneration of
ketone enolates is not required and thus
the reaction represents the first enantio-
selective copper-catalyzed decarboxylative
propargylic alkylation.

Held together by (cleavable) iron chains :
Terpyridine-functionalized graphene oxide
was prepared for self-assembly into 3D
architectures with various metal ions (see
picture; EDTA = ethylenediamine-
tetraacetic acid). The assemblies showed

significantly improved electroactivities for
energy conversion and storage, in partic-
ular as electrode materials for the oxygen
reduction reaction (ORR), photocurrent
generation, and supercapacitance.

On all fours : A palladium-catalyzed four-
component carbonylative coupling
system for the synthesis of the title
compounds in a concise and convergent
fashion has been developed (see
scheme). Notably, the process tolerates

the presence of various reactive functional
groups and is very selective for quinazo-
linones. The method was used in the
successful synthesis of the precursor for
the bioactive dihydrorutaempine.

Stereocontrol in acyclic systems : A prac-
tical stereoretentive iodine–lithium
exchange served in the first general prep-
aration of functionalized stereodefined
acyclic secondary nonstabilized lithium
reagents from the corresponding diaste-

reomerically pure syn and anti alkyl
iodides. Quenching with a range of elec-
trophiles provides stereospecific access to
both syn and anti acyclic alkyl derivatives
with excellent diastereoselectivities (up to
d.r. = 97:3).
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The successive regioselective functionali-
zation of the imidazole scaffold can be
realized by direct metalation with
TMPMgCl·LiCl and TMP2Zn·2 MgCl·2LiCl
as well as by a sulfoxide/magnesium
exchange triggered by iPrMgCl·LiCl (see

scheme, An = 4-methoxy-3,5-dimethyl-
phenyl). The corresponding Mg and Zn
intermediates have been quenched with
a broad range of electrophiles, for exam-
ple, aryl, alkenyl and allylic halides, acid
chlorides, and aldehydes.

Think BIG : Probably the strongest organic
non-phosphorus superbases, having
pKa values of 26.1–29.3 in THF, are syn-
thesized by combining imidazole and
guanidine structural motifs to give N,N’-
bis(imidazolyl)guanidine bases (termed
BIG bases). Their basicity was determined
in solution by UV/Vis spectroscopy and in
the gas phase by computational methods.
The innovative design opens possibilities
for the broader application of organo-
superbases.

The biocatalytic metabolic pathway for the
degradation of flavonoids of Eubacterium
ramulus was identified. A chalcone iso-
merase and an enoate reductase were
successfully cloned, subsequently
expressed in E. coli, and used under

aerobic conditions, although E. ramulus is
a strictly anaerobic bacterium. The engi-
neered E. coli strain that expresses both
enzymes was used for the conversion of
several flavanones.
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A Chaperonin as Protein Nanoreactor for
Atom-Transfer Radical Polymerization
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Made in a protein : The group II chaper-
onin thermosome (THS) from the archaea
Thermoplasma acidophilum is used as
protein nanoreactor for atom-transfer
radical polymerization. A copper catalyst

was entrapped into the THS. The confined
space within the nanoreactor favorably
influences the polymerization of N-iso-
propyl acrylamide and poly(ethylene
glycol) methyl ether acrylate.
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