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Chiral highly acidic Brønsted acids B*-H
(see scheme, bottom) are efficient orga-
nocatalysts for numerous enantioselective
reactions. Owing to their high acidity,
these catalysts are suitable for the activa-
tion of imines, carbonyl compounds, and
other weakly basic substrates. The for-
mation of chiral contact-ion pairs (see
scheme, top) implicates completely new
modes of activation for asymmetric syn-
thesis.

Was Thales right about water? Contrary to
previous reports, contact charging can
occur in the absence of water. At the same
time, water helps stabilize the developed

charges. Water-free conditions are real-
ized by performing all experiments and
charge measurements under oil-immer-
sion.

Tools for chemists : The Nobel Prize in
Chemie 2010 was awarded for research on
palladium-catalyzed cross-coupling in
organic synthesis. Two of the Laureates,
A. Suzuki and E. Negishi, report here first
hand on the historical development and
the current status of this research.
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An olfactory factory : Using a novel poly-
dimethylsiloxane (PDMS) elastomer-
based device, the switchable release of
specific gases is demonstrated. Heating
elements trigger the gas release by
warming the gas-containing capsule (see
scheme). The release can be switched on
and off by repeated thermal cycles. An X–Y
addressable matrix of such capsules
results in an odor-releasing system for
multiple odors for virtual-reality applica-
tions.

Doubly charged : A double metabolic
incorporation approach capable of pro-
teome-wide profiling of post-translational
modification dynamics on newly synthe-
sized proteins has been developed (see
scheme; blue box: methionine surrogate,
orange diamond: PTM probe). This strat-
egy reveals for the first time that up-
regulation of myristoylated PKA protein is
necessary for the occurrence of butyric
acid induced apoptosis in Jurkat cells.

A redox-controllable bistable [2]rotaxane
has been synthesized using templation
and click chemistry. With assistance from
a sacrificial electron donor, light-triggered
switching through numerous cycles can
be initiated by radical-pairing interactions
between the reduced forms of the cyclo-
phane and the bipyridinium unit in aque-
ous solution in the absence of air. In the
presence of air (O2), the interactions are
reset by donor–acceptor charge transfer.
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A coat of many colors : Plasmon reso-
nance Rayleigh scattering (PRRS) spec-
troscopy is applied to the in-situ mon-
itoring of the NADH-dependent growth of
Au@Cu core–shell nanoparticles (NPs).
The scattering signal of the AuNPs is red

shifted when they are coated with Cu (see
scheme). In conjunction with dark-field
microscopy, a colorimetric NADH-depen-
dent biosensor was constructed and
tested to screen an anticancer drug
affecting cell NADH metabolism.

A highly efficient and rapid CuII-mediated
three-component “click reaction” allows
one-pot assembly of dual optical and
nuclear labeling reagents. Proof-of-con-
cept imaging studies demonstrate that

the distribution of the dual-labeled anti-
body A5B7 can be interrogated from the
cellular to the macroscopic level using a
combination of optical and nuclear imag-
ing techniques.

Show your best face : An achiral pyrimi-
dine-5-carbaldehyde that forms an achiral
crystal (P�1) with enantiotopic (001) and
(00�1) faces underwent enantioselective
addition of iPr2Zn to the single exposed
enantiotopic surface to give highly enan-

tiomerically enriched S and R secondary
alcohols (see scheme). The absolute
configuration of the alcohol product cor-
related with the orientation of the prochi-
ral aldehyde in the achiral crystal lattice.

C shells : A facile and versatile synthesis
using dopamine as a carbon source gives
hollow carbon spheres and yolk–shell
Au@Carbon nanocomposites (see pic-
tures). The uniform nature of dopamine
coatings and their high carbon yield
endow the products with high structural
integrity. The Au@C nanocomposites are
catalytically active.
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Two rhodium(II) ions work together :
[Rh2(S-tbpttl)4] is an exceptionally effective
catalyst for enantioselective cycloprope-
nation reactions of 1-alkynes with a-alkyl-

a-diazoacetates (see scheme). Cyclopro-
penation is preferred over alkene forma-
tion through a 1,2-hydride shift.

Tug of war : Comprehensive DFT compu-
tational exploration of the reaction mech-
anisms predicts that the barriers for Br2

addition processes to benzene, naphtha-
lene, anthracene, and phenanthrene in
isolation (i.e., in the absence of catalysts,

see picture) and in simulated CCl4 solu-
tion can be even lower than the barriers
for direct substitution. Moreover, substi-
tution products also can arise from step-
wise Br2 addition–HBr elimination routes.

Ring a ding : The meroterpenoid natural
product (þ)-liphagal has been synthe-
sized enantioselectively in 19 steps from
commercially available materials. The
trans-homodecalin system was achieved
by ring expansion followed by stereose-
lective hydrogenation.

Peeling off nanotubes : Chemically modi-
fied soft polydimethylsiloxane (PDMS)
thin films act as “scotch tape” for the
separation of semiconducting (s) and
metallic (m) single-walled carbon nano-
tubes (SWNTs). Whereas the amine-func-
tionalized A-scotch tape selectively
removed s-SWNTs, the phenyl-functional-
ized P-scotch tape acted specifically
towards m-SWNTs (see picture). The
resulting separation process is very
gentle, no damage to the SWNTs was
observed.
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A delicate interplay of several kinetically
labile ligands is required for reactions that
proceed through serial ligand catalysis
mechanisms. An investigation of the dis-
ruption of this balance has enabled the
development of a method for the inter-
molecular allylic C�H alkylation of unac-
tivated as well as activated a-olefins (see
example, Bn = benzyl).

Free to go : A pH-labile immobilization of
the melittin peptide with acetal linkers in
the pore system of a SBA-15 host allows
release of the peptide upon decrease of
the pH value from 7.4 to 5.5. Such a
release is shown by melittin-induced lysis
of mouse erythrocytes. The method could
be used to prepare new silica-based
peptide delivery systems for targeted
cancer therapy.

Less is more : The integrated development
and optimization of catalysts and reaction
media led to a highly selective decarbon-
ylation of 5-(hydroxymethyl)furfural
(HMF) to furfuryl alcohol (FFA) with an
iridium/phosphine catalyst in the pres-

ence of compressed carbon dioxide. Sub-
sequent hydrogenation over ruthenium
nanoparticles (RuNPs) led to tetrahydro-
furfuryl alcohol (THFA), a possible solvent
for the decarbonylation reaction (see
scheme).

Mismatch is fine : Proline derivatives with
a ring pucker mismatching that of natural
collagen but with favorable torsional
angles along the peptide chain are readily
tolerated within the collagen triple helix
(see picture). In contrast, a competition
between intramolecular and interstrand
H bonds destabilizes the collagen triple
helix.
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Light, zinc-finger nuclease, action : Using
unnatural amino acid mutagenesis, a
light-activated zinc-finger nuclease
enzyme was engineered through incorpo-
ration of a photocaged tyrosine residue at
a DNA–protein interface. The caged zinc-

finger nuclease was completely inactive
until irradiated with UV light, thus ena-
bling photochemical control of sequence
specific gene editing in mammalian cells
(see picture).

Catalytic open sandwiches : Oligo(ethyle-
neglycol) diethers RO(CH2CH2O)nR are
degraded by the unusual catalyst Cp*Si+

(see scheme). The open coordination
sphere at silicon allows up to four Si�O

contacts; crystal structure data of the
reactive compounds [Cp*Si(dme)]+BR4

�

and [Cp*Si([12]crown-4)]+BR4
� (R = C6F5)

show weakly bound ether molecules.

Impressive energy storage and delivery : A
simple, cost-effective, and potentially
scalable technique is described for fabri-
cating support- and additive-free NiO/Ni
nanocomposite electrodes (see picture)
for electrochemical supercapacitors.
Maximum performances of energy stor-
age and delivery were simultaneously
achieved by developing a slow-charging
and fast-discharging procedure.

A glucose sensor based on FRET between
concanavalin A (ConA)-labeled upcon-
verting phosphor (UCP) nanocrystals and
chitosan (CS)-labeled graphene oxide
(GO) is presented. Binding of ConA to CS

quenches the fluorescence of UCP, which
is restored in the presence of glucose,
owing to competition between glucose
and CS for ConA (see picture).
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More confused than ever : Three types of
N-confused corrole isomers (NCCs) were
synthesized, and the structures of these
isomers were revealed by single-crystal X-

ray crystallography. The position of the
confused pyrrole ring in the NCC has a
pronounced effect on optical and anion-
binding properties.

Stacked against the odds : A bridged
mixed-valent compound with direct
through-space interactions between the
charge-bearing units in its singly charged
paramagnetic and its doubly charged
diamagnetic forms is isolated and char-
acterized by X-ray crystallography and

spectroscopy (see scheme). p-Stacking
interactions for the singlet diradical di-
cation were more pronounced than for the
doublet monocation, despite the Cou-
lomb repulsion effect in the diradical
dication.

Distinct fates : For adenine in (dA)10, the
internal conversion to the ground state is
dominated by an S0/S1 conical intersec-
tion with a strong out-of-plane defor-
mation of the amino group (left). In
(dA)10·(dT)10, this channel is suppressed
by adenine–thymine hydrogen bonding
(right). The excited-state lifetimes of ade-
nine are computed to be ten times longer
in DNA strands than in vacuo or in water.
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Working three shifts : Polyconjugated d-
diketones are formed stereoselectively in
high yields by the gold-catalyzed rear-
rangement of 1,6-diyn-3-yl esters. This
cascade involves a 1,3-sigmatropic acyloxy
shift, a 5-exo-dig cyclization of the result-

ing allenyne, and an unprecedented 1,5-
sigmatropic shift of an acyl fragment. The
usefulness of the products was shown by
an efficient acid-catalyzed transformation
into a complex polycyclic framework.

Current events : Isolated functionally
intact mitochondria attach to the hydro-
phobic surface of a static mercury elec-
trode and disintegrate by forming islands
on the surface of the electrode within
about 1–2 ms (see picture). The kinetics
of this process reveals information on the
microfluidity of the mitochondrial mem-
brane.

Upconversion control : Applying a rela-
tively low bias voltage to an epitaxial
lanthanide-doped BaTiO3 thin film results
in a significant enhancement of the
upconversion emission. Moreover, the

photoluminescence (PL) intensity can be
modulated with an ac electric field (see
picture). This approach provides a real-
time and dynamic way to control photo-
luminescence.

Hydrogenation of CO : The reaction of
[U(h-C8H6{SiiPr3-1,4}2)(h-Cp*)] in toluene
with CO and H2 at subambient to ambient

temperature and pressure affords the
methoxide complex [U(h-C8H6{SiiPr3-
1,4}2)(h-Cp*)OMe].
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http://dx.doi.org/10.1002/anie.201101235
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No carbon added : Using the intrinsic
oxidative power of LiFePO4/FePO4 com-
bined with the reinsertion of lithium ions,
the formation of the conducting polymer
poly(3,4-ethylenedioxythiophene)
(PEDOT) at the solid surface is demon-

strated (see picture). The resulting com-
posites have very promising electro-
chemical properties in rechargeable lith-
ium batteries; in particular, they allow for
the elimination of carbon additives.

Mild mannered : Cobalt catalysts com-
plexed with phenanthroline-type ligands
and activated with Grignard reagents
serve as inexpensive and effective cata-
lysts for the ortho alkylation of aromatic

imines with a variety of olefins (see
scheme). The new catalytic systems fea-
ture remarkably mild reaction conditions
for C�H bond activation and functionali-
zation.

At last! The addition of bisulfite to olefins,
discovered over a century ago, remains
the most straightforward approach to
aliphatic sulfonic acids. A catalytic enan-
tioselective procedure has now been real-

ized that employs a bifunctional amino-
thiourea catalyst (see picture). Sulfonic
acids were obtained from chalcones in
high yields and high enantioselectivity and
in both configurations.

Four’s a charm : Complex 1·OAc (see
scheme) reacts with 2-iodobenzoic acid to
afford the stable PdIV complexes 2a and
2b. Complexes 2 are precatalysts for the
orthovinylation of 2-iodobenzoic acid with
CH2=CHCO2Me and AgClO4 at room
temperature. The reaction is not
quenched by excess Hg nor does it afford
dibenzyl in the presence of benzyl chlo-
ride, suggesting that neither Pd nano-
particles nor a Pd0 complex are involved.
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Touch ’n’ transform : A synthetic strategy
based on cascade or domino reaction
sequences enabled the simultaneous
incorporation of skeletal diversity and
molecular complexity in focused com-
pound collections. Thus, the treatment of
a common multifunctionalized substrate
with various cascade-triggering molecules
(see picture) generated a wide range of
both natural product related and unpre-
cedented molecular frameworks.

A new isomer : 11,12-Dimesitylindeno[2,1-
a]fluorene was synthesized and isolated in
crystal form. The indenofluorene exhibits
significant bond-length alternation in the
o-quinodimethane structure, limited sin-
glet biradical character, and weakly anti-
aromatic character. Optical and electro-
chemical properties suggest that indeno-
[2,1-a]fluorene derivatives may be candi-
dates for optoelectronic materials.

Golden circle : Two gold-catalyzed oxida-
tive cyclizations of 1,5-enynes using 8-
methylquinoline N-oxide are presented
(see example). Experimental results indi-

cate that both reactions proceed through
prior oxidation of alkyne to form a-
carbonyl intermediates and subsequent
intramolecular carbocyclization.

Unique organocatalysts : Arduengo’s car-
benes 1 and 2 are 103 times more
nucleophilic than the Enders carbene 3,
which attacks electrophiles with similar
rates as diazabicyclo[5.4.0]undecene
(DBU) and 4-(dimethylamino)pyridine
(DMAP). The unique organocatalytic
activities of 1–3 are explained by their
extraordinarily high Lewis basicities,
which exceed those of PPh3, DBU, and
DMAP by more than 100 kJmol�1.
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Coexistence of metamagnetism and slow
relaxation of magnetization is a very rare
phenomenon, which is found in the title
compound that is accessible through
thermal decomposition reaction of pre-
cursors with terminally N-bonded anions
and bidentate ligands. The picture shows
the relaxation of the magnetism for
H>HC.

Radicals in directed pathways : The
m-h2:h2 peroxo CuII

2 intermediate 1 shows
a much faster benzylic ligand hydroxyl-
ation than systems without phenol. This
novel reactivity can be further accelerated
by addition of external H-atom donors

such as TEMPO-H. The results imply
initial H-atom transfer leading to the
formation of phenoxyl radicals. A highly
reactive copper oxyl intermediate is then
formed, which inserts oxygen into the
benzylic C�H bond.
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