
Mass Spectrometry
In their Communication on page 2426 ff., T. Solo-
uki and B. Zekavat describe a new ionization
technique using radio-frequency signals for the
mass spectrometric analysis of volatile and semi-
volatile organic molecules.

Electroreduction
CO2 electroreduction on copper is described by M. J.

Janik, A. Asthagiri, and co-workers in their
Communication on page 2459 ff. DFT calcula-
tions of the activation barriers of elementary steps
reveal a new path that leads to methane and
ethylene.

Protein Manipulation
T. Muraoka, K. Kinbara, and co-workers report in
their Communication on page 2430 ff. that a
triangular PEG analogue has a lower dehydration
temperature than the corresponding linear PEGs,
and suppresses protein thermal aggregation with
high efficiency.
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… can dynamically reverse their direction by means of an ultrafast flip-flop motion
of the donor and acceptor moieties engaged in the noncovalent contact. In their
Communication on page 2602 ff., P. Vçhringer and co-workers describe an
application of femtosecond two-dimensional infrared exchange spectroscopy
(2DIR-EXSY) in which these elementary dynamics are observed in the time
domain of a simple model system, a vicinal diol.
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Chemiker (GDCh), the largest chemistry-
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Europe. Information on the various activ-
ities and services of the GDCh, for example,
cheaper subscription to Angewandte Che-
mie International Edition, as well as applica-
tions for membership can be found at
www.gdch.de or can be requested from
GDCh, Postfach 900440, D-60444 Frank-
furt am Main, Germany.
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Author Profile
“My motto is ‘science lies in simplicity’.
I am waiting for the day when someone will discover
a microscope to visualize water, ions, and gases .. .”
This and more about Dayang Wang can be found on
page 2400.
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Discriminating against arsenate : Deter-
mination of the structure of periplasmic
phosphate binding proteins at very high
resolution provides the basis for under-
standing the high discrimination of bac-
teria against arsenate. The results com-
plete our insight into earlier erroneous
conclusions on the ability of certain
bacteria to use arsenate instead of phos-
phate.

A definite turn-on : Turning on fluores-
cence only where successful labeling is
happening sounds as desirable as deliv-
ering a drug only where the drug target
resides. New fluorogenic xanthene deriv-
atives from the Bertozzi research group
are getting us closer to “magic bullet”
dyes (see picture).

New insights in capillary interactions
between nanofilaments have led to ver-
satile and scalable methods to build
complex structures that cannot be ach-
ieved by any other processing technique.

Understanding the control of this process
is conducive to the development of high-
performance battery and capacitor elec-
trodes as well as photovoltaics, electrical
interconnects, and other smart materials.
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Mass Spectrometry

B. Zekavat, T. Solouki* 2426 – 2429

Radio-Frequency Ionization of Organic
Compounds for Mass Spectrometry
Analysis

Protein Manipulation

T. Muraoka,* K. Adachi, M. Ui,
S. Kawasaki, N. Sadhukhan, H. Obara,
H. Tochio, M. Shirakawa,
K. Kinbara* 2430 – 2434

A Structured Monodisperse PEG for the
Effective Suppression of Protein
Aggregation

Photocatalysis

K. Schwinghammer, B. Tuffy, M. B. Mesch,
E. Wirnhier, C. Martineau, F. Taulelle,
W. Schnick, J. Senker,
B. V. Lotsch* 2435 – 2439

Triazine-based Carbon Nitrides for Visible-
Light-Driven Hydrogen Evolution

Hydrogen Exchange

A. Thakur, K. Chandra, A. Dubey,
P. D’Silva,* H. S. Atreya* 2440 – 2443

Rapid Characterization of Hydrogen
Exchange in Proteins
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A new ionization technique : A radio-
frequency signal was used to ionize
neutral organic molecules in the ultra-
high-vacuum region of a Fourier trans-
form ion cyclotron resonance mass spec-
trometer. Radio-frequency ionization (RFI)
yielded signal/noise (S/N) ratios roughly
six times higher than those generated by
conventional 70 eV electron impact ion-
ization (EI).

Part of the solution : A PEG with a discrete
triangular structure exhibits hydrophilic-
ity/hydrophobicity switching upon
increasing temperatures, and suppresses
the thermal aggregation of lysozyme to
retain nearly 80 % of the enzymatic activ-

ity. CD and NMR spectroscopic studies
revealed that, with the structured PEG, the
higher-order structures of lysozyme per-
sist at high temperature, and the native
conformation is recovered after cooling.

A new dimension : The doping of amor-
phous poly(triazine imide) (PTI) through
ionothermal copolymerization of dicyan-
diamide with 4-amino-2,6-dihydroxypyri-
midine (4AP) results in triazine-based
carbon nitrides with increased photoac-
tivity for water splitting compared to
crystalline poly(triazine imide) (PTI/
LiþCl�, see picture) and melon-type
carbon nitrides. This family of carbon
nitride semiconductors has potential as
low-cost, environmentally clean photo-
catalysts for solar fuel production.

Kinetics and thermodynamics of amide
hydrogen exchange in proteins can be
investigated with two-dimensional
13CO–15N NMR correlation experiments
(see picture). The spectra are acquired
with high resolution and sensitivity. A
single type of experiment on one sample
serves to characterize hydrogen–deute-
rium fractionation factors and hydrogen-
exchange rates that span three orders of
magnitude.
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Gold Chemistry

X.-N. Wu, X.-N. Li, X.-L. Ding,
S.-G. He* 2444 – 2448

Activation of Multiple C�H Bonds
Promoted by Gold in AuNbO3

+ Clusters

Molecular Electronics

I-W. P. Chen, W.-H. Tseng, M.-W. Gu,
L.-C. Su, C.-H. Hsu, W.-H. Chang,
C.-h. Chen* 2449 – 2453

Tactile-Feedback Stabilized Molecular
Junctions for the Measurement of
Molecular Conductance

Electrodeposition

Y. I. Yanson, M. J. Rost* 2454 – 2458

Structural Accelerating Effect of Chloride
on Copper Electrodeposition

Electroreduction

X. W. Nie, M. R. Esopi, M. J. Janik,*
A. Asthagiri* 2459 – 2462

Selectivity of CO2 Reduction on Copper
Electrodes: The Role of the Kinetics of
Elementary Steps
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Single, double, triple : Highly selective
double H atom abstraction (HAA) from
ethane and triple HAA from n-butane by
AuNbO3

+ clusters have been character-
ized by mass spectrometry and DFT
calculations. The multiple HAAs are ini-
tiated by oxygen-centered radicals and
promoted by gold. The gold atoms act as
electron acceptors during the triple HAAs
and help to store a pair of valence
electrons between Au and Nb atoms (see
picture).

Handling the (AFM) tip : The duration of
stable molecular junctions was prolonged
using a tactile feedback method in which
the operator can sense the force of the
AFM tip on the sample surface (see
picture). The movement of the tip is
adjusted accordingly, maintaining a more
consistent current (i) and voltage (V),
instead of having the tip move at a con-
stant preset speed, as in the conventional
setup.

Under the microscope : In situ, video-rate
scanning-tunneling-microscopy imaging
during Cu electrodeposition reveals a pro-
found structural accelerating effect of Cl�

on the deposition process (see images).
This effect could be present in systems

with different metals and different addi-
tives. The structural accelerating effect is
important for the fundamental under-
standing of electrodeposition phenomena
and for applications in industry.

On the right path : Based on DFT calcu-
lations (incorporating the role of water
solvation) of the activation barriers of
elementary steps, a new path that leads to
methane and ethylene for CO2 electro-
reduction on Cu(111) was identified.

Methane formation proceeds through
reduction of CO to COH (path II, see
picture), which leads to CHx species that
can produce both methane and ethylene,
as observed experimentally.
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J. He, Z. Wei, L. Wang, Z. Tomova, T. Babu,
C. Wang, X. Han, J. T. Fourkas,
Z. Nie* 2463 – 2468

Hydrodynamically Driven Self-Assembly
of Giant Vesicles of Metal Nanoparticles
for Remote-Controlled Release

Asymmetric Synthesis

W. Kong, P. Feige, T. de Haro,
C. Nevado* 2469 – 2473

Regio- and Enantioselective
Aminofluorination of Alkenes

Heterogeneous Catalysis

F. Cheng,* T. Zhang, Y. Zhang, J. Du,
X. Han, J. Chen* 2474 – 2477

Enhancing Electrocatalytic Oxygen
Reduction on MnO2 with Vacancies

Sonoluminescence

A. A. Ndiaye, R. Pflieger, B. Siboulet,
S. I. Nikitenko* 2478 – 2481

The Origin of Isotope Effects in
Sonoluminescence Spectra of Heavy and
Light Water

.Angewandte
Contents

2384 www.angewandte.org � 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim Angew. Chem. Int. Ed. 2013, 52, 2379 – 2392

The hydrodynamics of laminar flow in
a microfluidic device has been used to
control the continuous self-assembly of
gold nanoparticles (NPs) tethered with
amphiphilic block copolymers. Spherical

micelles, giant vesicles (500 nm–2.0 mm),
or disk-like micelles could be formed by
varying the flow rates of fluids. Such
vesicles can release encapsulated hydro-
philic species by using near-IR light (see
picture).

Enantio- and regioselective : The intramo-
lecular enantioselective aminofluorination
of unactivated olefins was
achieved by using a chiral iodo(III)
difluoride salt. A highly regioselective
aminofluorination of styrenes to access
2-fluoro-2-phenylethanamines was also
developed.

Oxygen-vacant nanocrystalline MnO2 has
been prepared by the simple process of
annealing pristine oxide in Ar or O2. Both
experimental and computational studies
indicate that the catalytic activity of MnO2

towards oxygen reduction is enhanced by
introducing a modest concentration of
oxygen vacancies.

Bubble and peak : The isotope effects in
the sonoluminescence spectra of light and
heavy water under ultrasound indicate the
formation of a non-equilibrium plasma
inside the collapsing cavitation bubbles.
The picture demonstrates the active cav-
itation zones in water at 204 kHz.
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Electron Transfer

D. B. Shinde, V. K. Pillai* 2482 – 2485

Electrochemical Resolution of Multiple
Redox Events for Graphene Quantum
Dots

Heterocycles

T. Arai,* Y. Yamamoto, A. Awata,
K. Kamiya, M. Ishibashi,
M. A. Arai* 2486 – 2490

Catalytic Asymmetric Synthesis of Mixed
3,3’-Bisindoles and Their Evaluation as
Wnt Signaling Inhibitors

Spiro Compounds

T. J. Donohoe,*
R. M. Lipiński 2491 – 2494

Interplay of Cascade Oxidative Cyclization
and Hydride Shifts in the Synthesis of the
ABC Spiroketal Ring System of
Pectenotoxin-4

Spin–Spin Coupling

M. B�hl,* F. R. Knight, A. Kř�stkov�,
I. Malkin Ond�k, O. L. Malkina,
R. A. M. Randall, A. M. Z. Slawin,
J. D. Woollins 2495 – 2498

Weak Te,Te Interactions through the
Looking Glass of NMR
Spin–Spin Coupling
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Quantum dots : A sequential, single-elec-
tron charging process of monodisperse
graphene quantum dots (GQDs) encap-
sulated in a dodecylamine envelope,
facilitating a capacitance of a few atto-
farads is reported. The average GQDs
dimensions, as ascertained from high-
resolution transmission electron micros-
copy and atomic force microscopy, of
about 3�0.3, 2.6�0.2, and 2.2�0.3 nm
control this unprecedented behavior (see
picture).

TOP class : The first efficient catalytic
asymmetric coupling reaction of indoles
with isatin-derived nitroalkenes was ac-
complished by using a complex consisting
of a chiral imidazoline aminophenol

ligand (1; see scheme) and Cu(OTf)2.
Biological activity of the newly formed
chiral 3,3’-bisindoles was also confirmed
in a Wnt signaling inhibitory assay.

Concepts : The formation of stereochem-
ically defined bis-THF units through
a double cyclization and a hydride-shift-
initiated route to spiroketals is described
(see scheme; Xc = chiral auxiliary). The

resulting sequence has been used in
a synthesis of the C1–16 fragment of the
naturally occurring antitumor agent
pectenotoxin-4.

Across the bay : J(125Te,125Te) spin–spin
coupling is a highly sensitive probe into
the electronic and geometric structure of
1,8-peri-substituted naphthalene tellurium
derivatives. The coupling is related to the
onset of multicenter bonding in these
systems.
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Redox Chemistry

S. Suzuki, K. Yoshida, M. Kozaki,
K. Okada* 2499 – 2502

Syntheses and Structural Studies of
Tris(N-phenothiazinyl)borane and Its
Radical Cation

Natural Products

C. J. Fletcher, K. M. P. Wheelhouse,
V. K. Aggarwal* 2503 – 2506

Stereoselective Total Synthesis of
(þ)-Giganin and Its C10 Epimer by Using
Late-Stage Lithiation–Borylation
Methodology

Organosilicon Chemistry

S. Ishida,* K. Otsuka, Y. Toma,
S. Kyushin* 2507 – 2510

An Organosilicon Cluster with an
Octasilacuneane Core: A Missing Silicon
Cage Motif

Solvent-Free Nanofluids

J. Texter,* K. Bian, D. Chojnowski,
J. Byrom 2511 – 2515

Organosiloxane Supramolecular
Liquids—Surface-Energy-Driven Phase
Transitions
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A radical comparison : The neutral (1) and
radical cation (1C+) forms of tris(N-phe-
nothiazinyl)borane were prepared and
their molecular structures and spectral
properties investigated. The results

established that 1C+ possessed a localized
radical cation on one of the phenothiazine
(PTZ) rings. The crystal structure of 1C+

showed elongation of the B�N bond
bound to the PTZC+ ring (B�N1: 1.53 �).

The first total synthesis of (þ)-giganin and
its unnatural diastereoisomer (þ)-C10-
epi-giganin has been completed in a total
of 13 linear steps, and 7% and 8% overall
yield, respectively (see scheme; (-)-sp =

(-)-sparteine, (+)-sps = (+)-sparteine

surrogate). Lithiation–borylation method-
ology has been successfully applied in the
key step, to couple together advanced
intermediates with very high diastereose-
lectivity, thus demonstrating its power as
a tool for total synthesis.

Cagey silicon : A silicon cluster, consisting
of sixteen silicon atoms and composed of
an octasilacuneane core (red, see picture)
fused with cyclotetrasilanes (orange), was
synthesized by reductive tetramerization
of tetrachlorocyclotetrasilane. Analytical
and theoretical studies reveal the unique
structural and electronic features of this
organosilicon cluster.

Autocondensation of organoalkoxysilanes
and subsequent anion exchange produces
organosiloxane supramolecular liquids
which are core-free and solvent-free
nanoparticle nanofluids. This hybrid
supramolecular liquid, [C81H156NO3S-
(SiO[2>x>3/2]) ]y, exhibits (see TEM image;
200 nm width) interparticle menisci and
softness (from imputed deformations) of
interparticle potential.

http://dx.doi.org/10.1002/anie.201208392
http://dx.doi.org/10.1002/anie.201208403
http://dx.doi.org/10.1002/anie.201208506
http://dx.doi.org/10.1002/anie.201208725
http://www.angewandte.org


Reaction Mechanisms

R. Dobrovetsky,
D. W. Stephan* 2516 – 2519

Catalytic Reduction of CO2 to CO by Using
Zinc(II) and In Situ Generated
Carbodiphosphoranes

Nanostructures

X. Huang, Y. Li, Y. Chen, E. Zhou, Y. Xu,
H. Zhou, X. Duan,
Y. Huang* 2520 – 2524

Palladium-Based Nanostructures with
Highly Porous Features and Perpendicular
Pore Channels as Enhanced Organic
Catalysts

Enantioselective Catalysis

R. J. Lundgren, A. Wilsily, N. Marion,
C. Ma, Y. K. Chung,
G. C. Fu* 2525 – 2528

Catalytic Asymmetric C�N Bond
Formation: Phosphine-Catalyzed Intra-
and Intermolecular g-Addition of Nitrogen
Nucleophiles to Allenoates and
Alkynoates

Synthetic Methods

H.-W. Zhang, Y.-W. Pu, T. Xiong,* Y. Li,*
X. Zhou, K. Sun, Q. Liu,
Q. Zhang* 2529 – 2533

Copper-Catalyzed Intermolecular
Aminocyanation and Diamination of
Alkenes
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Playing it ‘CO’ol : CO2 is catalytically
reduced to CO with concurrent oxidation
of phosphine to phosphineoxide by using
an in situ generated catalyst derived from
a carbodiphosphorane and zinc(II).

Channeling a good catalyst : Highly
porous palladium nanostructures
(pPdNs) with perpendicular pore chan-
nels (see picture) were prepared under
mild conditions. The combination of high

surface area and rich edge/corner atoms
gives pPdNs better catalytic performance
than known Pd catalysts for the hydro-
genation of nitrobenzene and styrene and
the Suzuki coupling reaction.

Pin the amine on the gamma : A new
method has been developed for the
g-addition of nitrogen nucleophiles to
g-substituted alkynoates or allenoates
through intra- and intermolecular pro-
cesses that are catalyzed by spirophos-

phine 1 (see scheme). An asymmetric
version of this reaction affords enan-
tioenriched pyrrolidines, indolines, and
g-amino-a,b-unsaturated carbonyl com-
pounds.

’N’ front and center : The facile construc-
tion of C�N bonds by the generation of
nitrogen-centred radicals from N-fluoro-
benzenesulfonimide results in the ami-
native difuctionalization of alkenes. The
first copper-catalyzed intermolecular ami-
nocyanation of alkenes and diamination
of styrenes were realized. Si–F and
B–F interactions play a significant role in
the reaction.

http://dx.doi.org/10.1002/anie.201208817
http://dx.doi.org/10.1002/anie.201208901
http://dx.doi.org/10.1002/anie.201208957
http://dx.doi.org/10.1002/anie.201209142
http://www.angewandte.org


Enzyme Catalysis

J.-W. Song, E.-Y. Jeon, D.-H. Song,
H.-Y. Jang, U. T. Bornscheuer, D.-K. Oh,
J.-B. Park* 2534 – 2537

Multistep Enzymatic Synthesis of
Long-Chain a,w-Dicarboxylic and
w-Hydroxycarboxylic Acids from
Renewable Fatty Acids and Plant Oils

Catalytic Hydrogenation

D. Spasyuk, S. Smith,
D. G. Gusev* 2538 – 2542

Replacing Phosphorus with Sulfur for the
Efficient Hydrogenation of Esters

Synthetic Methods

Y. Xia, P. Qu, Z. Liu, R. Ge, Q. Xiao,
Y. Zhang, J. Wang* 2543 – 2546

Catalyst-Free Intramolecular Formal
Carbon Insertion into s-C�C Bonds: A
New Approach toward Phenanthrols and
Naphthols

C-H Alkylation

D. D. Vachhani, A. Sharma,
E. Van der Eycken* 2547 – 2550

Copper-Catalyzed Direct Secondary and
Tertiary C�H Alkylation of Azoles through
a Heteroarene–Amine–Aldehyde/Ketone
Coupling Reaction
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A multistep enzyme catalysis was suc-
cessfully implemented to produce long-
chain a,w-dicarboxylic and w-hydroxycar-
boxylic acids from renewable fatty acids
and plant oils. Sebacic acid as well as
w-hydroxynonanoic acid and w-hydroxy-
tridec-11-enoic acid were produced from
oleic and ricinoleic acid.

Catalyst tune-up : A readily available, air-
stable amino–sulfide catalyst, [RuCl2-
(PPh3){HN(C2H4SEt)2}], has been devel-
oped. This complex displays outstanding
efficiency for the hydrogenation of a broad
range of substrates with C=X bonds
(esters, ketones, imines), as well as for the
acceptorless dehydrogenative coupling of
ethanol to ethyl acetate (see scheme).

The different reactivity of two kinds of
carbonyl groups in keto aldehyde sub-
strates has been exploited for the syn-
thesis of phenanthrols, naphthols, and
their heteroatom-containing analogues.

Key to this highly efficient and robust
methodology is the catalyst-free intramo-
lecular formal diazo carbon insertion of N-
tosylhydrazones into keto C�C bonds (see
scheme).

Coupling the strangers : A copper-cata-
lyzed three-component heteroarene–
amine–aldehyde/ketone coupling affords
a novel approach to the hitherto difficult
direct secondary/tertiary C�H alkylation

of azoles. This simple method allows the
facile installation of diversely substituted,
branched and nitrogen-containing alkyl or
alkaloid side chains on the azole moiety
by using readily available starting materi-
als (see scheme).
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To All(oc) involved : A palladium-catalyzed
formal 5-endo-trig heteroannulation of
enones generated in situ from amino acid
derived b-keto nitriles has been realized
(see scheme; Alloc = allyl carbamate). The
reaction proceeds with allyl-group transfer
from the carbamate protecting group to
generate two new contiguous stereocen-
ters, including one quaternary center, with
high selectivity.

Efficient : A copper-catalyzed enantiose-
lective intramolecular insertion of carbe-
noids into phenolic O�H bonds has been
developed. This method can be used for
the synthesis of the title compounds in

high yields and excellent enantioselectiv-
ities under mild and neutral conditions
(see scheme). NaBArF = sodium tetrakis-
[3,5-bis(trifluoromethyl)phenyl]borate.

An aerobic activity : The title reaction
proceeds through an oxidation/cycliza-
tion/aromatization sequence under an
atmosphere of O2 (see scheme; DBU =

1,8-diazabicyclo[5.4.0]undec-7-ene, DCE =

1,2-dichloroethane, DMS = dimethylsul-
fide). This coupling reaction is the first to
proceed via an iminium intermediate for
a Csp3�H bond-functionalization process,
and provides an environmentally friendly
and atom-efficient access to substituted
pyrazoles.

Stripes on a plane : A set of highly ordered
microscopic stripes (purple; see scheme)
were produced over a large area by using
controlled evaporative self-assembly in
a cylinder-on-Si geometry of conjugated
homopolymers or all-conjugated diblock
copolymer (P3BHT). The crystallinity of
the as-prepared assemblies of P3BHT was
greatly improved following chloroform
vapor annealing, resulting in a fourfold
increase in electrical conductivity.
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50Years Ago ...
Angewandte Chemie International Edition was first published in 1962, the mother journal first in 1888.
In this monthly flashback, we feature some of the articles that appeared 50 years ago. This look back
can open our eyes, stimulate discussion, or even raise a smile.

In the first Review of this issue,
G�nther Wilke described the cyclooli-
gomerization of butadiene using Ziegler-
type catalysts, and transition-metal
complexes of the resulting products.
Wilke was Director of the Max Planck
Institute for Coal Research from 1967–
1992, and was in fact Ziegler�s successor
in this post.

The reaction between pentafluorosulfur-
chloride and amines was reported in

a Communication by Bernard Cohen
and Alan G. MacDiarmid. The resulting
adducts were shown to decompose to
produce sulfur tetrafluoride, which then
reacts further with the amine. MacDiar-
mid shared the Nobel Prize for Chemis-
try in 2000 with Hideki Shirakawa and
Alan J. Heeger for their work on con-
ductive polymers. A Communication by
Heeger on solar cells with a graphene
oxide electron-transport layer will be
published in Issue 10/2013 to coincide
with our 125th Anniversary Symposium.

Reinhard W. Hoffmann reported how
the base-catalyzed fragmentation of
azobromobezene derivatives can be used
to generate the o-bromophenyl anion,
which is an intermediate in the forma-
tion of benzyne. Hoffmann�s account of
the changes in natural product synthesis
over time was published in our Jubilee
Issue 1/2013.

Read more in Issue 3/1963

Sneaky little SOD! A metallopeptide-
based mimic of nickel-containing super-
oxide dismutase was used to probe the
mechanism of superoxide reduction by
the metalloenzyme. Kinetic studies sug-
gest a proton-coupled electron-transfer
mechanism; large H/D kinetic isotope
effects (KIE) are observed. XAS studies
suggest the transferred H-atom is in the
form of a NiII-S(H)-Cys moiety (see
graph).

It takes three to make things go right : The
first direct asymmetric three-component
reaction of aldehydes, carbamates, and
allyltrimethylsilane leading to enantio-
enriched homoallylic amines has been
developed using a new chiral disulfon-

imide catalyst (see scheme). The method
employs readily available, inexpensive,
and nontoxic starting materials and is
applicable to both aromatic and aliphatic
aldehydes.
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Making C�C from C�H : [{RhCp*Cl2}2]/
AgSbF6 (Cp* = pentamethylcyclopenta-
dienyl) can regioselectively catalyze the
C�C coupling of arenes with aziridines by

a C�H activation pathway. An eight-
membered rhodacyclic intermediate
resulting from the insertion of the Rh�C
bond into the aziridine was isolated.

When is an acene stable? The pronounced
multiradical character of graphene nano-
ribbons of different size and shape was
investigated with high-level multirefer-
ence methods. Quantitative information
based on the number of effectively
unpaired electrons leads to specific
estimates of the chemical stability of
graphene nanostructures.

New hydroacylation catalysts : Highly
electron-rich N-heterocyclic carbenes
(NHCs) facilitate the intermolecular
hydroacylation of unstrained olefins. This
unprecedented organocatalytic coupling

joins simple and abundant aldehydes and
styrenes to yield valuable ketone products.
EWG = electron-withdrawing group,
EDG = electron-donating group.

SOS : The first coordination compound
containing polysulfate ligands was
obtained under harsh conditions from the
reaction of K2[PdCl4] and SO3. The com-
pound contains a Pd2+ ion coordinated by
two chelating tetrasulfate anions (see
structure, Pd red, S yellow, O blue), which
leads to a significant stabilization of the
polysulfate anions compared to their
uncoordinated analogues.

The other side of the mountain : Changing
the framework of diyne systems opens up
new cyclization modes for dual gold
catalysis. Instead of a 5-endo cyclization
and gold vinylidenes a 6-endo cyclization
gives rise to gold-stabilized carbenes as
key intermediates for selective C�H
insertions.
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Supporting information is available
on www.angewandte.org
(see article for access details).

A video clip is available as Supporting This article is available
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Good substrate gone bad! BN/CC iso-
sterism of ethylbenzene leads to N-ethyl-
1,2-azaborine and B-ethyl-1,2-azaborine.
In contrast to ethylbenzene, which is the
substrate for ethylbenzene dehydrogenase
(EbDH), N-ethyl-1,2-azaborine (see
scheme; Fc = Ferricenium tetrafluorobo-
rate) and B-ethyl-1,2-azaborine are strong
inhibitors of EbDH. Thus, the changes
provided by BN/CC isosterism can lead to
new biochemical reactivity.

Back and forth : Femtosecond two-
dimensional infrared exchange spectros-
copy was used to study the dynamics of
the reversal of an intramolecular hydrogen
bond. The H-bond reversal resembles

a flip-flop motion that is facilitated by two
concerted disrotatory torsional isomer-
izations and that occurs on a time scale of
about 2 ps.

Locked B12 : 4-Ethylphenylcobalamin,
a novel organometallic arylcobalamin, has
been synthesized in a radical reaction.
This vitamin B12 antimetabolite features
a strong Co�C bond, and represents
a “locked” form of vitamin B12 (see pic-
ture). It may be used in animal studies to
induce functional vitamin B12 deficiency
artificially to help clarify still controversial
issues related to the pathophysiology of
vitamin B12 deficiency.
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