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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:

J. Zhang, X.-J. Wu, Z. Wang, Y. Chen, X. Wang, M. Zhou, H. Scheer,
K. Zhao*
Single Fused Gene Approach to Photoswitchable and
Fluorescent Biliproteins

Y. Sohma,* Q. Hua, J. Whittaker, M. A. Weiss, S. B. H. Kent*
Design and Folding of [GluA4(ObThrB30)]Insulin (Ester Insulin),
a Minimal Proinsulin Surrogate Chemically Convertible into
Human Insulin

A. C. Stelzer, J. D. Kratz, Q. Zhang, H. M. Al-Hashimi*
RNA Dynamics by Design: Biasing Ensemble towards Ligand
Bound States

T. Ikawa, A. Takagi, Y. Kurita, K. Saito, K. Azechi, M. Egi,
K. Kakiguchi, Y. Kita, S. Akai*
Preparation of Borylbenzynes and their Use in the Regioselective
Diels–Alder Reaction: Synthesis of Functionalized Arylboronates

Z. Zhang, Z. Wang, R. Zhang, K. Ding*
Extremely Efficient Titanium Catalyst for the Enantioselective
Cyanation of Aldehydes Using Cooperative Catalysis

Q. Wang, M. Zhang, C. Chen, W. Ma, J. Zhao*
Photocatalytic Aerobic Oxidation of Alcohols on TiO2:
The Acceleration Effect of Brønsted Acids

Angiogenesis inhibition : Metal complexes
are often overlooked in the development
of new drugs. However, rationally
designed iridium complexes with biden-
tate pyridocarbazole ligands have been
found to act as selective protein kinase
inhibitors. Experiments in zebrafish
embryos revealed impressive anti-angio-
genic effects for this type of metallodrug.
(Picture: tumor-induced angiogenesis in a
zebrafish embryo; red: transplanted
tumor cells, green: blood vessels).
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It’s alive : The creation of an artificial self-
replicating microorganism (Mycobacte-
rium mycoides JCVIsyn1.0) from a chemi-
cally synthesized full-length genome by
the team of Craig Venter is without doubt
a landmark achievement in synthetic
biology. But will this technique revolu-
tionize modern biotechnology and even-
tually lead to an alternative supply of
energy, biofuels, and chemicals?

Hard facts : Which intermediates of
homogeneous gold-catalyzed conversions
have been isolated or detected, and where
do we enter the shaky grounds of spec-

ulation? The palette of proven intermedi-
ates extends from gold p complexes to
pure organic cyclization products (see
examples).

The heat of the matter : The quantum-
chemical treatment of vibrational modes
within crystalline solids is the key towards
an ab initio thermochemistry of solid-
state materials, which allows classical
thermochemistry to be understood atom-
istically and extended to experimentally
inaccessible conditions. Based on Schrç-
dinger’s equation, temperature-depen-
dent solid-state chemical problems, such
as activation barriers, temperature poly-
morphs, or free reaction enthalpies, can
be tackled computationally.
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Salt of the earth : Radical cation salts of
monocyclic arenes, including benzene,
have been obtained in a reaction where
niobium pentafluoride behaves both as an
oxidizing agent (conversion into NbF4)
and fluoride acceptor (to afford the
counterion [Nb2F11]� , see picture). Anion–
p-electron density interactions, as
revealed by experimental and computa-
tional studies, are crucial in providing
unprecedented inertness to the radical
cations.

Beyond silanol : A branched siloxane oli-
gomer bearing terminal dialkoxysilyl
groups was nonhydrolytically synthesized
by direct alkoxysilylation of a tetraalkoxy-
silane with a chlorodialkoxysilane in the

presence of the Lewis acid BiCl3 (see
scheme). The reaction proceeds without
the formation of intermediate silanol
groups, and provides a selective route for
siloxane-based oligomers.

Up to speed : An accurate, sensitive, high-
throughput, and simple method for
measuring the product ee value of
enzyme-catalyzed hydroxylations (see

scheme) is based on the use of enantio-
pure or enantioenriched deuterated sub-
strates and mass spectrometric detection.

Chalcones made easy : Carbonylative Heck
reactions of aryl and alkenyl triflate deriv-
atives with carbon monoxide and aro-
matic olefins proceed in the presence of
palladium catalysts (see scheme;

dppp = 1,3-bis(diphenylphosphino)pro-
pane, Tf = triflate; R = aryl, vinyl). With
this process, the gap between the Suzuki
and Sonogashira carbonylative reactions
is finally bridged.
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Time and pep-tide wait for no man :
Optically pure 3,4-disubstituted 1-pyrro-
lines, generated from the corresponding
meso-pyrrolidines by biocatalytic desym-
metrization (MAO-N = monoamine oxi-

dase N), react with carboxylic acids and
isocyanides in a highly diastereoselective
Ugi-type multicomponent reaction to give
substituted prolyl peptides of high phar-
maceutical relevance.

Octahydroxy fullerene C60(OH)8 (see pic-
ture) is among the isomerically pure
fullerenols with two to eight OH groups
that were prepared by selective transfor-
mation of tert-butylperoxo groups of full-
erene mixed peroxides. Since C60(OH)8

has all OH groups on the same hemi-
sphere, it is amphiphilic and forms stable
spherical aggregates in water.

Five-fold twinned, starfish-like Rh nano-
crystals consisting of five arms (see TEM)
have been synthesized in high yields with
the use of [{(CF3COO)2Rh}2] as a precur-
sor to completely eliminate oxidative
etching from this system. The as-prepared
Rh nanocrystals were shown with great
performance as a substrate for SERS.

Save every clone! In phage display, clones
displaying ligands that hinder growth of
phage are lost in amplification. Competi-
tion of slowly (S) and rapidly (R) growing
phage is mitigated in monodisperse
emulsions generated by a simple micro-
fluidic device. Separating R and S in ca.
107 droplets maintains R/S ratio through-
out amplification. Competition-free am-
plification of phage preserves ligands that
are usually lost in phage display screen.
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Bend and stretch… bend and stretch… An
azobenzene derivative was used to induce
reversible stretching and folding of G-
quadruplex DNA upon photoirradiation
(see picture). The G quadruplex formed in
the presence of the trans isomer was

dissociated by irradiation with UV light,
and the resulting open oligomer was
refolded into a G quadruplex under visible
light. This nanodevice thus converts light
directly into mechanical work.

Quantum of solace : Fluorescent carbon
dots (surface-passivated carbon nanopar-
ticles) are developed as an alternative to
classical semiconductor quantum dots.
Gel column chromatography afforded
carbon dots with emission yields close to
60%. Their optical properties resemble
band-gap transitions found in nanoscale
semiconductors, thus suggesting that
nanoscale carbon particles acquire
essentially semiconductorlike character-
istics.

A joint effort : A novel, highly efficient, and
selective procedure for phosphane modi-
fication of proteins is reported (see
scheme). This method involves cysteine
modification with a maleimide containing
a hydrazide functional group and subse-
quent hydrazone formation with phos-
phane aldehydes. Mono- and bidentate
phosphane ligands were successfully
coupled to several proteins, one of which
was coordinated to rhodium to give an
artificial metalloenzyme.

Going native : A mercaptomethyl group on
the side-chain hydroxy group of serine and
threonine residues facilitates a native
chemical ligation reaction at the Xaa-Ser/
Thr site (see scheme; R = H or Me). The
intermediate thioester is treated to ach-
ieve an S- to N-acyl shift. After ligation, the
group is spontaneously removed to obtain
the glycopeptide contulakin-G and human
calcitonin.
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Halogen bonding has been exploited in
the assembly of an interpenetrated
molecular system. The strength of chlo-
ride-anion-templated pseudorotaxane for-
mation with a 2-bromo-functionalized
imidazolium threading component and
an isophthalamide macrocycle (see pic-
ture) is significantly enhanced compared
to hydrogen-bonded pseudorotaxane
analogues.

Surface-specific : Coordinatively immobi-
lized monolayers (CIMs) of fluorescent
dyes were fabricated on specific single-
crystal surfaces of porous coordination
polymers (PCPs) (see picture). This
approach enables the fabrication of func-
tional PCP crystal surfaces with precisely
controlled fluorescent gating and sensing
properties.

When the moon is in the seventh house : A
conformationally switchable donor–
acceptor [2]catenane was synthesized
from a dynamic combinatorial library in
water. The arrangement of the p units in
one of the observed conformations fea-

tures an unprecedented c shape, which
is reminiscent of the astrological Gemini
sign (see picture). The catenane can be
switched between the parallel and non-
parallel conformations upon thermal,
chemical, or hydrophobic stimuli.

A beneficial virus : The hierarchical self-
assembly of a three-component system
consisting of single-stranded DNA (oli-
gothymines; Tq), chromophores (G), and
virus coat proteins (CP) leads to the
formation of micrometer-long nanotubes

(see picture). Tuning the interaction
between the three components leads to
the formation of structures with different
length scales, and the chromophores
within the nanotubes maintain the helical
arrangement of the Tq–G template.
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Redox “B”ees : Rational design of a new
series of boron-functionalized NiIII/NiIV–
bis(dicarbollide) clusters results in a
family of robust and tunable redox shut-
tles (see diagram; EDG and EWG denote
electron-donating and -withdrawing
groups, respectively). This offers a means
to rationally control the redox properties
in dye-sensitized solar cells (DSCs), lead-
ing to exceptionally high open-circuit
voltages.

The active ingredient : La0.8Sr0.2CoO3�d

(LSC) epitaxial thin films are prepared on
(001)-oriented yttria-stabilized zirconia
(YSZ) single crystals with a gadolinium-
doped ceria (GDC) buffer layer (see

picture). The LSC epitaxial films exhibit
better oxygen reduction kinetics than bulk
LSC. The enhanced activity is attributed in
part to higher oxygen nonstoichiometry.

No need for nobles : The copper-based
metal–organic framework material N,N’-
bis(2-hydroxyethyl)dithiooxamidatocop-
per(II) (see picture, Cu pink, N blue,
S yellow, O red, C gray, H white) is an
active catalyst for ethanol electrooxida-
tion. The performance of this noble-metal-
free material is comparable to those of
some reported Pt-based catalysts.

The parallel discovery of multiple scaf-
folds useful to antagonize the cancer-
relevant protein–protein interaction p53/
Hdm2 is described. The new method is
based on the tightly interwoven interplay
of multicomponent reaction chemistry,
structural biology, computational
chemistry, and high-content NMR-based
screening.
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Holding gas : One of the isoreticular
metal–organic frameworks (MOFs) that
have been synthesized and characterized
structurally, PCN-68 (see structure), has a
Langmuir surface area of as high as
6033 m2 g�1. The MOFs also display
excellent gas (H2, CH4, and CO2) adsorp-
tion capacity.

A sponge for carbon : A new family of
porous materials with tunable gas sorp-
tion properties has been prepared by
integrating metal carboxylates and boron
imidazolates under hydro- or solvother-
mal conditions. One hydrothermally syn-
thesized phase exhibits very high volu-
metric CO2 storage capacity of 81 LL�1

(273 K, 1 atm).

Open for business : The first alumino-
phosphate molecular sieve with 20-ring
pore openings has been synthesized ion-
othermally using a co-structure-directing
agent (see figure; H white, C turquoise,
N blue). The new material has a -CLO

framework and excellent stability in com-
parison to the GaPO4 analogue cloverite.
These characteristics indicate its potential
applications in separation, catalysis, and
gas storage.

Supramolecular glue : The photoinduced
isomerization of difunctional azoben-
zenes can be used to induce and reverse
the molecular recognition and adhesion of
bilayer vesicles made up of cyclodextrin
(CD) molecules. The molecular basis of

this light-responsive supramolecular glue
is the cis–trans isomerization of the azo-
benzene (see picture; black circles CD,
green trans-azobenzene, red cis-azoben-
zene).
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Mind over matter : LC-MS has allowed the
amount of the post-replicatively formed
DNA base 5-hydroxymethylcytosine (see
picture; left) to be quantified in brain
tissue. The nucleoside is most abundant
in areas that are associated with higher
cognitive functions, and its content in
mouse hippocampi seems to increase
with age. The new method enables
hydroxymethylcytosine to be quantified
with unprecedented accuracy.

Support and guidance : Azidopeptidyl
phosphoranes on a solid support react
very efficiently through cyclative cleavage
to yield cyclopeptides with an incorpo-
rated triazole ring. The solid support is

advantageous as cyclization is favored
strongly over oligomerization reactions
and thus only cyclized products are
released.
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