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The following Communications have been judged by at least two referees to be “very
important papers” and will be published online at www.angewandte.org soon:

T. Lewis, M. Faubel, B. Winter, J. C. Hemminger*
CO2 Capture in an Aqueous Solution of an Amine: Role of the
Solution Interface

Y. H. Kim, S. Banta*
Complete Oxidation of Methanol in an Enzymatic Biofuel Cell by
a Self-Assembling Hydrogel Created from Three Modified
Dehydrogenases

R. B. Bedford,* M. F. Haddow, C. J. Mitchell, R. L. Webster
Mild C–H Halogenation of Anilides and the Isolation of an
Unusual PdI–PdII Species

A. Bonet, C. Pubill-Ulldemolins, C. Bo,* H. Guly�s,* E. Fern�ndez*
Transition-Metal-Free Diboration by the Activation of Diboron
Compounds with Simple Lewis Bases

W. Liu, V. Khedkar, B. Baskar, M. Sch�rmann, K. Kumar*
Branching Cascades: A Concise Synthetic Strategy Targeting
Diverse and Complex Molecular Frameworks

M. Nakanishi, D. Katayev, C. Besnard, E. P. K�ndig*
Synthesis of Fused Indolines by Palladium-Catalyzed Asymmetric
C–C Coupling Involving an Unactivated Methylene Group
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Jekyll and Hyde : Pinches of LiCl can
catalyze orthometalations of halogen-
substituted arenes and addition reactions
of unsaturated esters, mediated by lith-
ium diisopropylamide. Larger salt por-
tions can transform weak organometallic

bases (e.g., Grignard reagents, zincates)
into “turbo” reagents of high reactivity
and functional group tolerance. But the
presence of LiCl, especially as an over-
looked metathesis by-product can be
detrimental to other catalytic reactions.

A lasting legacy : A. M. Zaitsev (1841–
1910) was a professor at Kazan University
in Russia and discovered the sulfoxides
and sulfonium salts. He synthesized the
first lactone, expanded the synthesis of
alcohols using alkylzinc nucleophiles, and
carried out the first oxidation of an alkene
with potassium permanganate. His stu-
dents included three important organic
chemists of the next generation: Wagner,
Reformatskii, and Arbuzov.

The sixth sense : 5-Hydroxymethylcytosine
(hmC) was recently discovered as a new
constituent of mammalian DNA, and
besides 5-methylcytosine it is the only
other modified base in higher organisms.
This discovery shows that methylation of
cyctosine is not a final step in gene
silencing, but that further functionaliza-
tion of the methyl group occurs.
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Hard or soft? The prediction of ambident
reactivity by the concept of hard and soft
acids and bases fails in the majority of
cases and has to be abandoned. In this
Review an alternative approach is pre-
sented to rationalize the regioselectivities
of ambident systems which differentiates
between kinetic and thermodynamic
product control as well as between reac-
tions proceeding with and without acti-
vation energy. The predictive power of
qualitative Marcus theory is demon-
strated.

3D polymer structures can be fabricated
by rational control of the spacing between
nanosized polymer brushes. Each nano-
brush can be precisely patterned by
combination of dip-pen nanodisplace-
ment lithography and surface-initiated
atom transfer radical polymerization (SI-
ATRP; see picture). Complex 3D topo-
graphic images of the Mona Lisa have
been obtained in this way.

Charge-swapping of key intermolecular
ion clusters in the naturally split DnaE
intein from Nostoc punctiforme (NpuWT)
alters split intein binding affinities and
trans-splicing kinetics. This concept was
used to engineer the new split intein
NpuMUT with low cross-reactivity to NpuWT.
This intein pair can be used to catalyze
multiple trans-splicing reactions in one
pot with kinetically controlled selectivity
(see picture).

Making the switch : The analysis of
molecular dynamics simulations of the
SRY-protein–DNA complex shows that,
when the SRY protein approaches the
correct DNA target sequence, it triggers a
DNA conformational switch and allows
the passage from a nonspecifically bound
to a specifically bound state (see picture;
dAXC = distance between DNA and SRY
protein).
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S. Spjut, W. Qian, J. Bauer, R. Storm,
L. Fr�ngsmyr, T. Stehle, N. Arnberg,
M. Elofsson* 6519 – 6521

A Potent Trivalent Sialic Acid Inhibitor of
Adenovirus Type 37 Infection of Human
Corneal Cells

Bioactive Surfaces

X. Deng, C. Friedmann,
J. Lahann* 6522 – 6526

Bio-orthogonal “Double-Click” Chemistry
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A. D. de Araujo, B. Callaghan, S. T. Nevin,
N. L. Daly, D. J. Craik, M. Moretta,
G. Hopping, M. J. Christie, D. J. Adams,
P. F. Alewood* 6527 – 6529
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MrVIB through Selenocysteine-Assisted
Folding
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R. J. Blagg, C. A. Muryn, E. J. L. McInnes,*
F. Tuna, R. E. P. Winpenny* 6530 – 6533
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with Slow Magnetic Relaxation to 40 K
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Wouldn’t it be useful to have three arms?
It came in handy for a trivalent sialic acid
inhibitor, which blocked all three binding
pockets of a trimeric adenoviral fiber-knob
protein and thus prevented cell attach-
ment and the subsequent infection of
human corneal epithelial cells. The picture
shows the terminal sialic acid moietes of
the inhibitor bound to the top of the fiber
head (C yellow, O red, N blue; the spacers
and scaffold are not shown).

Double “click”: Two different molecules
can be sequentially immobilized on
defined areas of the same surface by
utilizing the different reactivity of acti-
vated and non-activated alkynyl groups
(see picture). The reactions were carried
out at room temperature in water, with the
first immobilization step being catalyst-
free and the second step requiring CuI as a
catalyst.

Secs for your folding problems : Seleno-
cysteine (Sec) residues were used to drive
the folding of conotoxin MrVIB, a previ-
ously “unfoldable” miniprotein with thera-
peutic potential (see picture). This simple
strategy should generally facilitate the
folding of peptides and proteins with
multiple disulfide bonds.

Single-molecule magnets : A square-pyra-
midal pentametallic dysprosium cluster
(see picture) was synthesized and showed
slow magnetic relaxation at temperatures
as high as 40 K. The thermal energy
barrier to relaxation of magnetization of
this single-molecule magnet is 530 K and
is the largest yet observed for any d- or f-
block cluster compound.
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Development of a Selective, Sensitive, and
Reversible Biosensor by the Genetic
Incorporation of a Metal-Binding Site into
Green Fluorescent Protein

Nanocrystal Purification
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Polymorphs of Tl(TCNQ): An Unexpected
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Phase Transition
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There when the light goes out : A copper
biosensor was created by the introduction
of the metal-chelating noncanonical
amino acid l-DOPA in place of l-tyrosine
into green fluorescent protein by genetic-
code engineering (see picture). The spe-

cific binding of Cu2+ in vitro by the
modified protein was reversible and
resulted in fluorescence quenching in
proportion to the amount of Cu2+ present.
EDTA = ethylenediaminetetraacetic acid.

What a clean-up! A scalable method for
the purification of nanoparticles in non-
aqueous media has been developed that
is based on reversible electrophoretic
deposition (see picture). In this electro-
purification process, nanoparticles of

varying size, shape, composition, and
ligand environment can be electrodepos-
ited onto an electrode surface, washed,
and subsequently redispersed in as little
as two minutes.

Just add water : Tl(TCNQ) polymorphs
with very different charge-transport prop-
erties have been isolated, one of which
undergoes a remarkable crystal-to-crystal

phase transition to the second phase
when exposed to ambient water vapor
(see picture; TCNQ = tetracyanoquinodi-
methane).
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D. J. Holland, M. J. Bostock,
L. F. Gladden,
D. Nietlispach* 6548 – 6551

Fast Multidimensional NMR
Spectroscopy Using Compressed Sensing

Oligomer Synthesis

A. R. Siamaki, M. Sakalauskas,
B. A. Arndtsen* 6552 – 6556

A Palladium-Catalyzed Multicomponent
Coupling Approach to p-Conjugated
Oligomers: Assembling Imidazole-Based
Materials from Imines and Acyl Chlorides

Perovskite Catalysts

A. Aguadero, H. Falcon,
J. M. Campos-Martin, S. M. Al-Zahrani,
J. L. G. Fierro, J. A. Alonso* 6557 – 6561

An Oxygen-Deficient Perovskite as
Selective Catalyst in the Oxidation of Alkyl
Benzenes

Self-Assembly

D. Bl�ger, F. Mathevet, D. Kreher,
A.-J. Attias,* A. Bocheux, S. Latil,
L. Douillard, C. Fiorini-Debuisschert,
F. Charra* 6562 – 6566

Janus-Like 3D Tectons: Self-Assembled
2D Arrays of Functional Units at a Defined
Distance from the Substrate
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Make it snappy! The use of compressed
sensing to reconstruct multidimensional
NMR spectra enables significant reduc-
tions in recording time. Thus, 3D HNCA
(blue) and HN(CO)CA spectra (green) of
sufficient quality for rapid protein-back-

bone assignment were reconstructed
from only 16 % of the fully sampled data.
The generality of the method and its
robustness to noise should make it more
broadly applicable, for example, to solid-
state NMR spectroscopy.

Just like tinkertoys : An alternative
approach to access imidazole-containing
p-conjugated materials is presented. The
imidazole core was assembled at the
same time as the oligomer by the palla-
dium-catalyzed multicomponent coupling
of imines, diimines, and di(acyl chlor-
ide)s, thus providing access to families of
new conjugated materials, each formed in
a one-step, catalytic reaction (see
scheme; Ts = 4-toluenesulfonyl).

Extraordinary reaction rates and selectiv-
ity for the conversion of alkyl aromatic
compounds, such as p-xylene, in tereph-
thalic acid were observed for a heteroge-
neous perovskite catalyst of composition
(La,Sr)0.5(Mn,Co)0.5O2.38 (see picture). The
oxygen-deficient catalyst was prepared by
reduction of the oxygen-stoichiometric
parent compound.

Janus faces : The Janus-like 3D tecton is a
doubly functionalized molecular building
block that consists of two different faces
(see picture, gray: A and blue: B) linked by
a rigid spacer. A is designed to act as a
pedestal capable of guiding 2D self-
assembly on the substrate, while B is a
functional entity. This versatile approach
allows for the creation of periodic arrays of
functional units at a defined distance from
the conductive substrate.

http://dx.doi.org/10.1002/anie.201100440
http://dx.doi.org/10.1002/anie.201100558
http://dx.doi.org/10.1002/anie.201007941
http://dx.doi.org/10.1002/anie.201008212
http://www.angewandte.org


Tumor Imaging
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[Au(CF3)(CO)]: A Gold Carbonyl
Compound Stabilized by a Trifluoromethyl
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Giant Negative Thermal Expansion in the
Iron Perovskite SrCu3Fe4O12
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Nanoparticles at work : High-contrast
tumor imaging of mice was performed by
using copolymers with hydrophobic and
hydrophilic polymer brushes that form
cross-linked assemblies and show a highly
stable core surface in aqueous media (see

picture). Cyclic RGD peptides and glu-
cosamine moieties were localized on the
surface of the assemblies and acted as
targeting agents (TA) that enhanced the
accumulation of the assemblies in tumor
tissues.

Fluorination operates for good: A trifluoro-
methyl group is able to stabilize the title
compound (see picture; Au yellow, C gray,
F green, O red), which formed by low-
temperature treatment of [PPh4][Au(CF3)2]

with BF3·OEt2. A trigonal environment is
adopted by each molecule with aurophilic
interactions with three near-neighbors in a
global triskelion arrangement.

Both sides of the sheet : A simple method
is described for functionalizing the two
surfaces of individual graphene sheets
with different nanoparticles in either a
patterned or nonpatterned fashion. Gra-
phene sheets with ZnO and Au nano-
particles on their opposite surfaces show
a strong photodependent diodelike recti-
fying behavior (see picture; pink
spheres = ZnO, green cubes = Au, blue
triangle = AFM tip).

Big and cold : Strong internal compression
of the Sr ion in the novel perovskite
SrCu3Fe4O12 (see structure) leads to giant
negative thermal expansion (NTE)
between 170 and 270 K. Mçssbauer
spectroscopy shows charge disproportio-

nation of FeIV to FeIII and FeV below 200 K.
Thus, the isoelectric substitution of the A-
site cation can induce a drastic change of
the structural and electronic properties in
ACu3Fe4O12 perovskites.
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The turn of the screw: The CoII complex of
a porphyrin ligand with a pendant ortho-
amidophenyl group converted into a hel-
ical CoIII complex with an acyclic penta-
pyrrole ligand upon addition of a coordi-
nating base and exposure to O2 (see

picture, Co pink, N blue, O red, C gray).
The enantiomers of the complex were
separated and characterized, and prefer-
ential induction of an (M)-helical complex
by addition of chiral bases was demon-
strated.

Feeling the contractions : Addition of
palladium(II) and a hydroxide ion to a C–C
double bond, b elimination, and compet-
ing cheletropic extrusion of carbon oxide
and 1,2-hydride shift reactions lead to the
contraction of p-phenylene to form a
cyclopentadiene unit. This reaction results
in the formation of a 21-carbaporphyrin
from a palladium(II) p-benziporphyrin
(see picture; C red/gray, N blue, Pd
orange).

Applaudable promiscuity : Racemase-type
activity discovered for B. cepacia lipase
with N-substituted a-aminonitriles is
proposed to involve a C�C bond-break-
ing/forming mechanism in the hydrolase
site of the enzyme, as supported by
experimental data and calculations. This
promiscuous activity in combination with
the transacylation activity of the enzyme
enabled the asymmetric synthesis of N-
methyl a-aminonitrile amides in high yield
(see scheme).

A complex situation : The title reaction
was utilized for the construction of a
variety of trans-fused hydrindanes and
decalins in a highly convergent manner
(see scheme; binap = 2,2’-bis(diphenyl-

phosphanyl)-1,1’-binaphthyl,
Tf = trifluoromethanesulfonate), with
three s bonds, two rings, and up to four
contiguous stereocenters generated in a
regio- and stereoselective fashion.
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Seeing is believing : The visual chiral
recognition of (R)- and (S)-binap has been
realized through an enantioselective
breakdown of metallogels prepared from
novel aromatic–linker–steroidal-type
pincer platinum gelators. Van der Waals
interactions, p stacking, and metal–metal
bonding are responsible for the aggrega-
tion and chiral recognition.

Molecoolers : An unprecedentedly large
cryogenic magnetocaloric effect is
observed in gadolinium acetate tetra-
hydrate (see picture, Gd pink, O red,
C gray). The change in its magnetic
entropy is ascribed to the high magnetic
density combined with dominant ferro-
magnetism. For the first time in a molec-
ular complex, direct measurements of the
magnetocaloric effect corroborate indirect
estimates based on heat capacity and
magnetization.

You can count on the anion : Simply
swapping the anions of an indium Lewis
acid leads to a remarkable regioselectivity
switch between asymmetric 1,2- and 1,4-

addition reactions. N-protected indoles
and b,g-unsaturated a-keto esters gave
adducts with excellent enantioselectivity
(see scheme).

Circle the wagons : Well-defined cyclic
poly(4-vinylbenzylcarbazole) (cyclic
PVBCZ) polymers with differing molecular
weights were prepared efficiently by suc-
cessive atom-transfer radical polymeri-
zation (ATRP) and a click reaction (see

picture; S = azide, D = alkynyl groups).
The cyclic PVBCZ displayed a higher glass
transition temperature than its linear
precursor and has a higher fluorescence
emission.
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Squarely efficient : A squaraine sensitizer
(see picture) shows an outstanding power
conversion efficiency of 6.74% in liquid
dye-sensitized solar cells and 2.69% in
solid-state dye-sensitized solar cells. The
high efficiencies are related to both the
bathochromic shift of the absorption
maximum compared to other squaraine
sensitizers, and to the presence of addi-
tional absorptions that lead to high
absorptivity over much of the visible
spectrum.

Reactions of thiols that are used to modify
nanoparticle (NP) properties at the sur-
face of noble-metal NPs involve an acti-
vation process. By detecting second har-
monic generation from the Ag NP surface,
the activation energy Ea for the adsorption
of 1,2-benzenedithiol onto silver nano-
particles in colloids was determined to be
8.4 kcal mol�1 (see picture), which may
arise from the transition state (T.S.) in the
bonding reaction.

The oxidative Heck arylation of homoal-
lylic alcohols affords adducts in good
yields and regioselectivities owing largely
to coordination between the catalyst and
hydroxy group (see scheme). Moreover,
the Heck intermediate can be intercepted
by an intramolecular palladium-catalyzed
olefin oxyannulation, thus leading to a
wide range of a-aryltetrahydrofurans,
including highly functionalized scaffolds.

Degrees of separation : The extent of
nitrogen atom transfer from iron(IV)
nitrido complexes to unsaturated sub-
strates is dictated by the supporting tris-
(carbene)borate ligand. This transfer step

can be coupled to a subsequent group
transfer reaction, creating a cycle for the
synthesis of an unsymmetrical carbodi-
imide (see scheme).
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Twisting the light away : Internal conver-
sion between the S2 and S1 excited singlet
states is rapid in the target dyes (see
picture) but shows a clear sensitivity to
rotational flexibility of the meso-phenyl
ring. Steric crowding by methyl groups at
the 4,7-positions leads to a curved S2

potential-energy surface punctured with
nonlocal pinholes coupled to the S1 sur-
face. Removal of these groups flattens the
potential-energy surface, promoting bar-
rierless crossing to the S1 surface.

And aryne makes three : The three-com-
ponent coupling of arynes, DMF, and
active methylenes has provided an effi-
cient method for the synthesis of 2H-
chromene and coumarin derivatives (see

scheme). The sequential multistep reac-
tions are driven by the release of strain
energy in the arynes and intermediates,
and this finding was supported by
thermodynamics.

Shrinking ring size : Synthesis of a
[2]rotaxane has employed photoextrusion
of SO2 from the arylmethyl sulfone motif
of a [2]pseudorotaxane. A dumbbell-
shaped guest molecule allows a shrinking
reaction to decrease the number of atoms
in the ring skeleton of the macrocyclic
component of the [2]pseudorotaxane (see
picture).

Molecular contortionists can lurk in
unexpected places. The title compounds
undergo equilibria that appear to involve
straightforward pyramidal inversions at

the phosphorus atoms, but in reality the
stereoisomers interconvert by turning
themselves inside out (see scheme)!
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Superoleophobic surfaces were fabricated
by using organosilanes. The surfaces
feature high contact angles and ultralow
sliding angles for various nonpolar liq-
uids, excellent transparency, and chemical
and environmental stability. The micro-
structure and superoleophobicity of the
surfaces can be regulated simply by the
water concentration in toluene used
during the coating procedure.

Transforming P4 : The reaction of the
anionic Cp*Fe� equivalent 1 with white
phosphorus is a promising new approach
toward P4 activation. The reaction pro-
ceeded under mild conditions and ena-
bled the synthesis of remarkable anionic

polyphosphido complexes. Two new iron
polyphosphides 2 and 3 were isolated and
characterized by X-ray crystallography,
31P NMR spectroscopy, and quantum
chemical calculations.

Counterintuitive : The preformation of ion
pairs can explain the low melting points of
imidazolium-based ionic liquids (ILs) and
the resulting expanded range of working
temperatures. This quasi-ion-pair forma-
tion is possible for ILs having cations with
only one interaction site leading to local
and directional hydrogen bonds with the
corresponding anion (see structure; O
red, N blue, F green, S yellow).
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Crystal cannibalization : In a solution-
mediated single-crystal-to-single-crystal
transition the colorless starting material
[{Me2N(CH2)2OMe}·(LiCH2SiMe3)]2 con-
verts in toluene into yellow crystals of the
benzyllithium tetramer [{Me2N(CH2)2-
OMe}·(LiCH2C6H5)]4 (see picture, micro-
scope photograph of the transforming
crystals). A straightforward convenient
access to commercially interesting ben-
zyllithium in ligand-stabilized form is thus
provided.
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