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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:

P. Mukhopadhyay, G. Zuber, P. Wipf, D. N. Beratan*
Contribution of a Chiral Solvent Imprint of a Solute to Optical
Rotation

J. F&lling, V. Belov, R. Kunetsky, R. Medda, A. Sch&nle, A. Egner,
C. Eggeling, M. Bossi*, S. Hell*
Photochromic Rhodamines Provide Fluorescence Nanoscopy
with Optical Sectioning

O. Vendrell, F. Gatti, H.-D. Meyer*
Dynamics and Infrared Spectroscopy of the Protonated Water
Dimer

J. L. Stymiest, G. Dutheuil, A. Mahmood, V. K. Aggarwal*
Lithiated Carbamates: Chiral Carbenoids for Iterative
Homologation of Boranes and Boronic Esters

M. Stępień, L. Latos-Grażyński,* N. Sprutta, P. Chwalisz,
L. Szterenberg
Expanded Porphyrin With a Split Personality: A H0ckel–M3bius
Aromaticity Switch

Z. Su, Y. Xu*
Hydration of a Chiral Molecule: The Gas-Phase Study of the
Propylene Oxide–(Water)2 Ternary Cluster

It’s logical! Molecular logic gates and
circuits process chemical or physical
inputs according to programmed Boolean
logic functions. The integration of func-

tions within individual molecules allows
complex operations, as demonstrated by a
recently reported molecular keypad access
device (see picture).

Sound bubbles : Their collapse induces
mechanical stress that can be transmitted
to a target single bond by means of
mechanosensitive polymers attached to
the two sides of a benzocyclobutene. As
surprising as it may be, ultrasound guides
molecules into forbidden pathways by
promoting the formation of only one
isomer regardless of the starting benzo-
cyclobutene.
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“Very minute in their dimensions” is how
Faraday described the metal particles
present in a fine dispersion of colloidal
gold upon observing its interaction with
red light 150 years ago (see picture for a
laser-light version of his experiment). This
observation would come to serve as the
basis for the modern nanoscience and
nanotechnology of gold, including the use
of gold nanoparticles in catalytic pro-
cesses and the formation of self-assem-
bled monolayers.

Filling the void: Efficient and flexible
syntheses of many complex cyclotrypta-
mine alkaloids are now possible because
of the development of a set of stereocon-
trolled methods for accessing their multi-

ple quaternary carbon stereocenters. The
key steps include a cascade of Heck
reactions or asymmetric dialkylation fol-
lowed by an asymmetric Heck reaction
(see scheme).

Bundle up : The introduction of strept-
avidin (as a linker) between two
FeII(terpyridine–bis-biotin) connectors
affords a one-dimensional metal–organic
protein framework (MOPF). In the pre-
sence of calcium ions and CO2 vapors,
these MOPF aggregates form protein
bundles that template the biomineraliza-
tion of calcite.

http://www.angewandte.org
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J. AlemIn, S. Cabrera, E. Maerten,
J. Overgaard,
K. A. Jørgensen* 5520 – 5523

Asymmetric Organocatalytic a-Arylation
of Aldehydes

Extended p Systems

M. Takase, V. Enkelmann, D. Sebastiani,
M. Baumgarten, K. MLllen* 5524 – 5527
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Imaging
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Quintessential quinones : The reaction of
b-ketoesters with quinones provides a
strategy to perform a-arylations, particu-
larly when the a-aryl ring contains elec-
tron-donating groups. The reaction can be
carried out enantioselectively by using
cinchona alkaloids as organocatalysts and
allows the synthesis of complicated poly-
cyclic and spiro chiral compounds.

Quinone pro quo : The organocatalytic
enantioselective a-arylation of aldehydes
using quinones as the aromatic partner
was carried out. The reaction proceeds
well using H2O or EtOH/H2O mixtures as

solvent. The corresponding optically
active a-arylated aldehydes are obtained
in high yields and with excellent enan-
tioselectivities (see scheme; TMS:
trimethylsilyl).

The heteroatom-stabilized annularly fused
hexapyrrolohexaazacoronene shown
(N blue, F green) was synthesized and
isolated as a representation of a new class
of nitrogen-containing molecules with
extended p systems. The reversible redox
behavior, a consequence of the interior N
atoms, hints at potential applications in
organic electronics.

It’s hip to be square : Squaraine rotaxanes
have very similar photophysical properties
to the commonly used Cy-5 fluorophore,
but are substantially more photostable
and resist self-quenching upon aggrega-
tion. Molecular probes containing squar-

aine rotaxanes (see structure) are shown
to be versatile, high-performance NIR
fluorescence stains for in vitro fluores-
cence imaging of cells (middle) and
in vivo whole-body imaging of living mice
(right).
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Y.Miyoshi,M. Kubo, T. Fujinawa, Y. Suzuki,
H. Yoshikawa, K. Awaga* 5532 – 5536
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J. Anwar,* J. Chatchawalsaisin,
J. Kendrick 5537 – 5540

Asymmetric Crystal Growth of
a-Resorcinol from the Vapor Phase:
Surface Reconstruction and
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Self-Assembly Processes

T. E. Kaiser, H. Wang, V. Stepanenko,
F. WLrthner* 5541 – 5544

Supramolecular Construction of
Fluorescent J-Aggregates Based on
Hydrogen-Bonded Perylene Dyes
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A. FLrstner,* O. Larionov,
S. FlLgge 5545 – 5548

What is Amphidinolide V? Report on a
Likely Conquest
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Reduced and reoxidized : Thin films
(100 nm) of tetrakis(thiadiazole)porphyr-
azine (see picture) are highly ordered in
an unusual orientation of the molecular
planes owing to the strong self-assem-
bling ability of these crystals. Electroche-
mical reduction of the thin films induces
reversible electrochromism and n-type
carrier doping.

Differential growth : The growth of crystals
of a-resorcinol (see picture; C gray,
H white, O red) from the vapor phase is
asymmetric along the polar axis. By
means of molecular-dynamics simula-

tions, the slower growth at the (011) polar
surface is traced back to conformational
change of the molecule and to surface
reconstruction, which may be a general
phenomenon in polar crystals.

Luminous nanorods : The self-assembly of
core-twisted perylene bisimide fluoro-
phores (see structures) in nonpolar
organic solvents is directed by hydrogen-

bonding interactions. This supermolecu-
lar concept resulted in one-dimensional
J-aggregates with a fluorescence quantum
yield of near unity.

The awesome power of metathesis is
reflected in the synthesis of the proposed
structure of the cytotoxic natural product
amphidinolide V, as well as of all other
stereomers containing a trans-epoxide
unit. It can be concluded from the com-

prehensive data set obtained that the
8S,9R,10R,13S-configured compound 1
most likely represents amphidinolide V,
even though a single resonance in the
1H NMR spectrum deviates from the
reported value.
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S. Omura, I. Ryu* 5559 – 5561

Ruthenium Hydride Catalyzed
Regioselective Addition of Aldehydes
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Y. Iiduka, T. Wakahara, K. Nakajima,
T. Nakahodo, T. Tsuchiya, Y. Maeda,
T. Akasaka,* K. Yoza, M. T. H. Liu,
N. Mizorogi, S. Nagase* 5562 – 5564

Experimental and Theoretical Studies of
the Scandium Carbide Endohedral
Metallofullerene Sc2C2@C82 and Its
Carbene Derivative
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Puzzlingly logical : The characteristic fluo-
rescence of Hg2+-selective OFF-ON and
Cu2+-selective ON-OFF operations can be
monitored and controlled reversibly by the
sequence and ratio of Hg2+ and Cu2+

inputs. These inputs have been used to
construct a molecular keyboard that is
capable of crossword puzzles and logic
memory (see picture).

A seamless join : An efficient method to
construct a C(sp2)�C(sp2) bond has been
developed by using a Suzuki–Miyaura-
type coupling of N-alkyl acetanilides with
boronic acids. The reaction was catalyzed
by a PdII species and the C�H bond
activation was directed by the acetamino
group (see scheme). This reaction offers a
halogen-free method to construct com-
plicated structures.

It all adds up : Straightforward access to 2-
alkyl-substituted 1,3-diketones is provided
by a regioselective addition of aldehydes
to enones catalyzed by the ruthenium
hydride catalyst [RuHCl(CO)(PPh3)3] (see

scheme). The reaction involves a hydro-
metalation of the enone to form a metal
enolate, a cross-aldol reaction to form an
alkoxymetal species, and a subsequent
b-metal hydride elimination.

It’s what’s on the inside that counts : The
structure of Sc2C2@C82(III), as suggested
by 13C NMR spectroscopy and density
functional calculations (see picture, left ;
C red and gray, Sc blue), contains two Sc
and two C atoms inside the C82 cage. This
mode of encapsulation is verified by X-ray
single-crystal analysis of the cycloadduct
of Sc2C2@C82(III) and adamantylidene
carbene (see picture, right).
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S. Khanra, M. Kloth, H. Mansaray,
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R. E. P. Winpenny* 5568 – 5571
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S express : Quaternary carbon atoms are
constructed in excellent yields with high
enantioselectivities by a highly efficient
chiral Brønsted acid catalyzed Friedel–
Crafts reaction of indoles and a-aryl
enamides (see scheme). The presence of

H atoms on the N atoms of both the
indole and enamide moieties is essential
for the reaction to occur. The indole
molecule attacks from the Re face to give
S-configured products.

All in the family : Organophosphonate
complexes of high-valent vanadium are
common, but their VIII analogues are few
and far between. Reaction of VCl3 pre-
cursors and phosphonates under solvo-
thermal conditions leads to a family of
corresponding vanadium(III)-based
phosphonates, including the layered
{VIII

12(VIVO)} cluster shown in the picture
(V green, P purple, O red, C black). Preli-
minary magnetic studies are also repor-
ted.

Completing the quattuorvirate : Amino
acids that contain primary amines directly
catalyze syn-selective asymmetric aldol
reactions between unprotected dihydroxy-
acetone and a variety of aromatic and

aliphatic aldehydes (see scheme). This
new strategy provides the organocatalytic
mimics of the l-rhamnulose 1-phosphate
and d-fructose 1,6-diphosphate aldolases.

Marginally stable natural products : The
asymmetric total synthesis of the hydro-
lytically and thermally labile natural pro-
duct (þ)-isomigrastatin was demonstra-
ted. The thermodynamic instability of a

2E-configured double bond in the context
of this 12-membered macrolide was fur-
ther demonstrated by phosphine-cata-
lyzed isomerization to the 2Z configura-
tion.

http://www.angewandte.org


C�H Activation

H. M.Hoyt, R. G. Bergman* 5580 – 5582

Kinetic Control and Multiple Mechanisms
for C�H Bond Activation by a Zr=N
Complex

Cross-Coupling Reactions

L. Rout, T. K. Sen,
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The [Cp*CpZr=NCMe3(thf )] system pro-
vides the first direct measurement of
kinetic selectivity in sp, sp2, and sp3 C�H
bond activation with Group 4 imido com-
plexes. This feature allows the design of
selectivity and mechanistic experiments
to probe the 1,2-RH-addition event. Sub-
strates reacting with the highest relative
rates generally form the most thermody-
namically stable products.
Cp*=h5-C5Me5, Cp=h5-C5H5.

Cheap but good : Readily available CuO
nanoparticles are not only less expensive
than other catalysts used for the C�S
cross-coupling of thiols with aryl halides,
but they are also effective at a moderate

temperature and low concentration. The
title reaction proceeds with a variety of
alkyl and aryl thiols to give the corre-
sponding sulfides in high yields (see
scheme).

Metal-free partner : No organometallic
coupling partner is required for a Pd-
catalyzed cross-coupling reaction that
employs N-tosylhydrazones as the
nucleophilic component (see scheme;
Ts=4-toluenesulfonyl).

An uneven split : Cooperative CuII and BIII

metalation of meso-heptakis(pentafluoro-
phenyl)[32]heptaphyrin (1) triggers an
extrusion reaction to produce BIII meso-
tris(pentafluorophenyl)[14]subporphyrin

(2) along with a CuII porphyrin (3-Cu).
Subporphyrin 2 exhibits unique optical
properties that reflect the rotational
restriction of its electron-withdrawing
substituents.
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Discrimination with a difference : The
N-hydroxysuccinimide ester of HCCA
(a-cyano-4-hydroxycinnamic acid) was
used as a labeling reagent to increase the
MALDI MS signal of weakly concentrated
peptides of interest in a proteolytic mix-
ture derived from cytochrome c relative to
the signals of other peptides. The desired
effect was only observed with the neutral
MALDI matrix HCCE (the methyl ester of
HCCA; see mass spectra).

Gold rush : Gold catalysis remains a highly
attractive field of research for the discov-
ery of new reaction types. A novel inter-
molecular addition of aldehydes and
ketones to enynes leads to the diastereo-
selective synthesis of 2-oxabicyclo-
[3.1.0]hexanes (see scheme).

Silver service : Addition of silver(I) to an
oligonucleotide comprising 1-deazaade-
nine and thymine nucleobases leads to
the formation of a Hoogsteen-type double
helix with specific binding of one metal
ion per base pair (see scheme). Each base
pair is mediated by one hydrogen bond
and by two coordination bonds.

The Matryoshka theory : This unique type
of shell-in-shell microcapsule facilitates
the stable spatial separation of biopoly-
mers (enzymes) within distinct compart-
ments of a single capsule entity. Archi-
tecture and wall properties of this system

allow for the concerted action of enzymes
from separate capsule compartments by
metabolite diffusion across a semi-
permeable, intersecting polyelectrolyte
membrane.
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CO2 Activation by ZnO through the
Formation of an Unusual Tridentate
Surface Carbonate

Supporting information is available on the WWW
(see article for access details).

A video clip is available as Supporting Information
on the WWW (see article for access details).
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This is IT for chemical analysis : The use of
structured sample injection sequences
(bar codelets) in chromatography allows
to increase the sample throughput by self-
encoding of individual samples and
mathematical deconvolution of the over-
lapping chromatograms (see picture).
Analysis of up to 453 samples per hour
could be achieved with a single separation
column in gas chromatography.

Small electronic changes matter! All three
Group 10 metal hydrides MH+ (M=Ni,
Pd, Pt) bring about thermal C�H bond
activation of methane, but for each
system the potential energy surfaces and
thus the mechanisms of the ligand
exchange MH+ + CH4!M(CH3)+ + H2

differ.

On the phase of it : The phase selection of
calcium carbonate (spheres: C gray, Ca
green, O red) is determined by chiral
amino acids (stick models) present
during the crystallization. The interplay of
composition and chirality of the crystal
surfaces and additives leads to enantio-
specific adsorption of the d and l amino
acids on chiral surface steps. The result-
ing surface passivation creates a kinetic
barrier, which controls the phase selec-
tion.

Greenhouse gas “al dente”: Exposure of
the nonpolar ZnO(101̄0) surface to CO2 at
95 K leads to the formation of an unusual
tridentate carbonate species (see picture;
C green, O red, Zn gray). Use of several

experimental techniques (for example,
high-resolution electron energy loss
spectroscopy (HREELS)) and theoretical
calculations provides insight into the
activation of CO2 on the surface.
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