Simply super! The interest in highly
water-repellent surfaces has grown in
recent years due to the desire for self-
cleaning surfaces. This review identi-
fies four methods for the construction
of super-hydrophobic surfaces (see
figure) along with a summation of the
key properties of the surface that
result in hydrophobicity. A summary
of the different routes to super-hydro-
phobicity is also given.
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Concise Access to a Model of the

A biomimetic synthesis of a model
compound for the marine alkaloid hali-
cyclamine A is reported that involves a
macrocyclization through the intramo-
lecular addition of a 5-aminopenta-2,4-
dienal onto a 2,3-dihydropyridinium

salt generated in situ (see scheme). In
this way, a monomacrocyclic model,
with the same relative stereochemistry
as that of the natural product, was
obtained.

Marine Alkaloid Halicyclamine A
through Macrocycle-Forming Addition
of a 5-Aminopenta-2,4-dienal

onto a 2,3-Dihydropyridinium Salt

Energy storage: A sandwiched and
concentric architecture of RuO,/C/
RuO, has been successfully synthe-
sized through a template-assisted
approach. This architecture exhibits
novelty and innovation in the designed
synthesis of hierarchical and functional
systems and performed well in electro-
chemical testing, especially presenting
excellent specific capacitance over
very high scan rates (see figure).
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wiched and Concentric Architecture of
RuO,/C/Ru0, for High Performance

in Electrochemical Energy Storage
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Switching On Luminescence in
Nucleotide/Lanthanide Coordination
Nanoparticles via Synergistic Interac-
tions with a Cofactor Ligand
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Coordination nanoparticles: Hydroxy-
picolinic acid (1) is easily incorporated
into coordination nanoparticles
(CNPs) self-assembled from nucleoti-
des and terbium ions without impair-
ing nanoparticle morphology. Com-

pound 1 acts as a cofactor ligand that
coordinates to Tb®* ions that exist in
the coordination networks, and this
switches on the luminescence of CNPs
(see graphic).

Superparamagnetism
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J Sheng ........................ 3608 -3612

Highly Water-Soluble Superparamag-
netic Ferrite Colloidal Spheres with
Tunable Composition and Size
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From green to red: Highly water-solu-
ble superparamagnetic monodisperse
ferrite colloidal spheres with tunable
size and composition have been pre-
pared by a simple one-step hydrother-
mal method. The zinc ferrite colloidal
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spheres show composition-dependent
saturation magnetization. Surprisingly,
the Z, 4, Fe,5Fe,0, colloidal sphere
aqueous suspension can be used for
constructing photonic crystals (see
figure).
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Synthesis, Structural Characterisation
and Quadruplex DNA Binding Studies
of a New Gold(III) Pyrazolylpyridine
Complex

A golden quadruplex DNA: A new
gold(III) pyrazolylpyridine complex
has been synthesised and structurally
characterised. The complex displays
n—n interactions in the solid state. The
DNA binding properties of the com-
plex have been studied by fluorescent
intercalator displacement assay, surface
plasmon resonance and circular dichro-
ism. These have shown that the com-
plex interacts strongly with quadruplex
DNA, in particular with c-myc. CD
spectroscopy has also shown the ability
of the complex to template the forma-
tion of a quadruplex structure from a
singly stranded sequence of telomeric
DNA (see picture for a qualitative
docking of the complex on top of a
quadruplex DNA structure).
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SWNTs possess intrinsic peroxidase-
like activity, catalyzing the reaction of
peroxidase substrate 3,3,5,5-tetrame-
thylbenzidene (TMB) in the presence
of H,0, to produce a color reaction.
Here SWNTs have been used for
label-free colorimetric detection of dis-
ease-associated single-nucleotide poly-
morphism with a direct detection limit
of 1 nm.
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Tuneable RDCs: A fast and tunable
method for measuring anisotropic
NMR parameters using variable com-
pression/relaxation of clean and reus-
able PMMA gels in CDCl, is intro-
duced (see picture). No special devices
are needed. The configuration and
conformation of small molecules can
be determined by using the RDC
slopes without the need for performing
a control experiment in isotropic con-
ditions.
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Molecule-Based Magnets

H. Miyasaka,* K. Takayama,
A. Saitoh, S. Furukawa, M. Yamashita,
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Three-Dimensional Antiferromagnetic

Order of Single-Chain Magnets: A
New Approach to Design Molecule-
Based Magnets
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Chain gang: By controlling both intra-
and interchain magnetic interactions in
a new [Mn"Ni"] single-chain magnet
(SCM) system, an antiferromagnetic
(AF) ordered phase has been stabi-
lized below 9.4 K. In this remarkable
AF phase, a magnet-type behavior is
observed experimentally in direct rela-
tion with the intrinsic SCM properties
of the isolated chains composing the
material.

Anomeric Effect
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JPilmé........................ 3663 —-3675

Ligand Close Packing, Molecular
Compactness, the Methyl Tilt, Molec-
ular Conformations, and a New Model
for the Anomeric Effect

A new concept: We introduced the
concept of compactness (see figure),
which states that the equilibrium struc-
ture of a molecule is the most compact
one. The concept was used to find the
lowest energy conformation for mole-
cules with two or more low-energy
conformations, including molecules
that exhibit the anomeric effect, thus
providing a new explanation of this
effect. We also used the concept to
explain the “methyl tilt”.

Supramolecular Chemistry

A. Dawn, T. Shiraki, S. Haraguchi,
H. Sato, K. Sada,
S. Shinkai*.................... 3676-3689

Transcription of Chirality in the Orga-

nogel Systems Dictates the Enantiodif-
ferentiating Photodimerization of
Substituted Anthracene

It takes a soft touch: Photodimeriza-
tion of an anthracene that bears a
chiral organogelator in the gel state
produces photodimers with high regio-
and enantioselectivities (see figure).
The degrees of selectivities are differ-
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ee up to - 56%

ent in strong, moderately strong, and
weak gels, depending upon microenvir-
onments that are controlled by the
nature of the solvent and the gelation
temperature.

Template Synthesis
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Control of Biocatalytic Transforma-

tions by Programmed DNA
Assemblies
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Controlled inhibition: Supramolecular
complexes of aptamer subunits or Y-
shaped nucleic acid structures act as
templates for the programmed inhibi-
tion of enzymes or the activation of
enzyme cascades (see picture). The
modification of aptamer subunits
causes the inhibition of the catalytic
activity of choline oxidase (ChOx) by
methylene blue. In another approach,
the channeling of H,O, from glucose
oxidase (GOx) to horseradish peroxi-
dase (HRP) was used to generate a
reporter system. ABTS?™ = azino[bis(3-
ethylbenzthiazoline-6-sulfonic acid)].
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Tunable excimer emission from anthra-
cene-modified polyamidoamine
(PAMAM) dendrimers was achieved
by controlling their aggregation pro-
pensity in an acetonitrile-water mix-
ture. Since the aggregates are pre-
arranged in the ground state, they
readily form excimers on photoexcita-
tion. Different types of anthracene
excimers can be generated by altering
the excitation wavelength and pH of
the medium (see schematic; CAC=
critical aggregation concentration).
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Highly reactive quinone dienophiles:
The electron-withdrawing character of
the boronic acid and its hydrogen
bonding with the quinone carbonyl
group are the key factors that induce
high reactivity. The evolution of the
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Diels—Alder adducts through dehydro-
boration, protodeboronation or in situ
oxidation provides a direct access to
some otherwise elusive quinone
adducts (see scheme).

Domino Reactions

M. Veguillas, M. C. Redondo, 1. Garcia,
M. Ribagorda,*
M. Carmen Carreiio*....... 3707-3719

Synthesis of Benzo- and Naphthoqui-
nonyl Boronic Acids: Exploring the
Diels—Alder Reactivity

On or off? It’s a result both ways: A
reversible dual fluorescence switch was
fabricated, by the modification of the
surface of silica nanoparticles with a
nitrobenzoxadiazole fluorophore and
an organic amine, for the detection of
the herbicide 2,4-dichlorophenoxyace-
tic acid and 2,4,6-trinitrotoluene with
opposite-response results (see images;
PET: photoinduced electron transfer;
FRET: fluorescence resonance energy
transfer).

Sensors

J. L. Geng, P. Liu, B. H. Liu,
G. J. Guan, Z. P. Zhang,*
M.-Y. Han*................... 3720-3727

A Reversible Dual-Response Fluores-
cence Switch for the Detection of
Multiple Analytes

Only heterodimerisation! Diastereo-
isomeric B-phosphinoyl propionamides
were obtained by the addition of ami-
nophosphanes to diphenylcycloprope-
none. An efficient method for the dia-
stereoisomer interconversion has also
been implemented. These compounds
associate in the solid state, exclusively
forming heterodimers of enantiomeric
units linked by two bifurcated hydro-
gen bonds. The oxygen atom of the
phosphoryl group of a molecule acts as
a dual acceptor of the NH and CH of
a neighbouring molecule (see figure).

Solid-State Structures
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Synthesis and Molecular Structure of
f-Phosphinoyl Carboxamides: An
Unexpected Case of Chiral Discrimi-
nation of Hydrogen-Bonded Dimers in
the Solid State
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Asymmetric Catalysis

K. Shen, X. Liu, K. Zheng, W. Li,
X. Hu, L. Lin, X. Feng*.... 3736-3742

Catalytic Asymmetric Synthesis of 3-
(a-Hydroxy-f-carbonyl) Oxindoles by
a Sc™-Catalyzed Direct Aldol-Type
Reaction
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>99% ee

Easy access: The direct catalytic asym-
metric aldol-type reaction of 3-substi-
tuted-2-oxindoles with glyoxal deriva-
tives and ethyl trifluoropyruvate was
successfully established through Sc™-
based enolate activation. 3-(a-
Hydroxy-B-carbonyl) oxindoles with
vicinal quaternary—tertiary or quater-
nary—quaternary stereocenters were
delivered in up to 93 % yield, 99:1 dia-
stereomeric ratio (dr), and >99 %
enantiomeric excess (ee) under mild
conditions (see scheme).

Polymers

I H. Jung, J. Yu, E. Jeong, J. Kim,
S. Kwon, H. Kong, K. Lee, H. Y. Woo,*
H.-K. Shim*.................. 3743 -3752

Synthesis and Photovoltaic Properties
of Cyclopentadithiophene-Based
Low-Bandgap Copolymers That
Contain Electron-Withdrawing
Thiazole Derivatives
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Mind the bandgap: Four types of
cyclopentadithiophene (CDT)-based
low-bandgap copolymers with two
thiazole derivatives based on thiazolo-
thiazole (TZ) and bithiazole (BT)
structures have been synthesized (see
picture for examples). The internal
charge-transfer interaction between
the electron-sufficient CDT unit and
electron-deficient TZ or BT units in
the polymeric backbone induces a low
bandgap.
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Hydrogen Storage 52 LiNH,BH, Hydrogen storage system: Lithium
Li(NH )NH,BH, amidoborane, LiNH,BH;, has been
G. Xia, X. Yu,* Y. Guo, Z. Wi, - MS-NH; shown to absorb/dgsorb ammgnia at
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genation Characteristics o - TR T much lower temperature than in the
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www.chemeurj.org

3560

© 2010 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

Chem. Eur. J. 2010, 16, 3555-3563


http://dx.doi.org/10.1002/chem.200903471
http://dx.doi.org/10.1002/chem.200903064
http://dx.doi.org/10.1002/chem.200902951
http://dx.doi.org/10.1002/chem.200903220
www.chemeurj.org

CONTENTS

The absence or presence of light deter-
mines whether the synthesis of salen
ligand 1 affords the Z or E isomer (1Z
or 1E, respectively; see upper images
in the picture), which have distinctly
different photophysical properties.
Photoinduced 1Z —1E isomerization
takes place due to a charge-transfer
reaction. Compound 2, a strategically
designed analogue of 1 bearing car-
boxyl groups, was also prepared, and
its isomers 2Z and 2E exhibited
remarkable differences in the morphol-
ogy (nanostructure) of their infinite
coordination polymers with Zn"
(lower images).

100nm

Salen Ligands

C.-H. Lin, P-T. Chou,* Y.-H. Liao,
Y.-C. Lin,* C.-T. Chen, Y.-C. Chen,
C.-H. Lai, B.-S. Chen, Y.-H. Liu,

C.-C. Wang, M.-H. Ho*. ... 3770-3782

Photoisomerization of a Maleonitrile-
Type Salen Schiff Base and Its Appli-
cation in Fine-Tuning Infinite Coordi-
nation Polymers
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Metal-free coupling: Transition-metal-
free formal Sonogashira coupling and
a-carbonyl arylation reactions have
been developed (see scheme;

EWG =electron-withdrawing group,
BT =benzothiazol-2-yl). Both transfor-

mations proceed through a key inter-
mediate, which is generated by nucleo-
philic aromatic substitution (SyAr) of
[-carbonyl sulfones to electron-defi-
cient aryl fluorides.

C—C Coupling

B. Priiger, G. E. Hofmeister,

C. B. Jacobsen, D. G. Alberg,

M. Nielsen,

K. A. Jprgensen*............. 3783-3790

Transition-Metal-Free Formal Sonoga-

shira Coupling and a-Carbonyl Aryla-
tion Reactions
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showed that these micelles have excel-
lent thermal stability and cell mem-
brane permeability (see scheme).

Amphiphilic DNA spontaneously self-
assembles into monodispersed micelle
structures with a lipid core and a DNA
corona in water. Experimental testing

Micelles

H. Liu, Z. Zhu, H. Kang, Y. Wu,
K. Sefan, W. Tan*........... 3791-3797

DNA-Based Micelles: Synthesis, J
Micellar Properties and Size-
Dependent Cell Permeability
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Natural product hybrid structures:
Monoaddition of bis(alkynyl) dilithium
reagents to various natural products
bearing a carbonyl group has been
used to obtain the scaffolds needed to
access diverse natural product hybrids.
Oligomeric steroid-, terpene-, and

alkaloid-based derivatives incorporat-
ing diverse spacers to join these natu-
ral product scaffolds have been readily
prepared from different alkynyl sub-
strates in high-yielding Cu-mediated
single-step reactions (see scheme).

Natural Product Hybrids
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M. C. de la Torre,* M. Asenjo,
M. A. Sierra*................. 3798 -3814

Two Versatile and Parallel Approaches
to Highly Symmetrical Open and

Closed Natural Product-Based

Structures
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Ionic Liquids
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Speciation of Aluminium in Mixtures
of the Ionic Liquids [C;mpip][NTH,]
and [Cympyr][NTf,] with AICl;: An
Electrochemical and NMR Spectro-
scopy Study
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Who’s responsible? Aluminium specia-
tion in two bis(trifluoromethylsulfonyl)-
amide (NTf,)-based ionic liquids (ILs)
containing AlCl; was investigated by
electrochemistry and NMR spectro-

scopy. Numerous Al-containing species
were detected in solution (see figure),
but [AICI;(NTf,)]” is believed to be
the one responsible for Al electrode-
position in both ILs.

NMR Spectroscopy

B. Man, X.-C. Su, H. Liang,
S. Simonsen, T. Huber, B. A. Messerle,
G. Otting* 3827-3832

3-Mercapto-2,6-Pyridinedicarboxylic

Acid: A Small Lanthanide-Binding
Tag for Protein Studies by NMR
Spectroscopy

Small is beautiful: 3-Mercapto-2,6-pyr-
idinedicarboxylic acid (3MDPA) is a
novel tag for site-specific attachment
of lanthanides and Co** to proteins,
(see figure). It is the smallest lantha-
nide-binding tag yet reported and pro-
duces very different pseudocontact
shifts than the previously published
4MMDPA tag. Its small size and
rigidity make the 3MDPA tag a power-
ful tool for structural investigations of
proteins by NMR spectroscopy.

Polyhedral Oligosilsesquioxanes

B. Trastoy, M. E. Pérez-Ojeda,
R. Sastre, J. L. Chiara*..... 3833-3841

Octakis(3-azidopropyl)octasilses-

quioxane: A Versatile Nanobuilding
Block for the Efficient Preparation of
Highly Functionalized Cube-Octa-
meric Polyhedral Oligosilsesquioxane
Frameworks Through Click Assembly
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Clickety click! A one-step synthesis of
an octaazidesilsesquioxane with perfect
3D cubic symmetry has been realized
from a commercially available silses-
quioxane by using an efficient diazo-
transfer reaction under very mild con-
ditions (see scheme). This compound is
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an excellent nanobuilding block that
can be readily octafunctionalized with
a range of terminal alkynes by cop-
per(I)-catalyzed 1,3-dipolar azide—
alkyne cycloaddition to provide new
functional nanocages, maintaining a
perfect 3D cubic symmetry.
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