
Author Profile
“If I could be anyone for a day, I would be Leonardo
da Vinci.
My greatest achievement has been the design of a
molecular motor. . . .”
This and more about Ben L. Feringa can be found on
page 1470.

Ben L. Feringa 1470 – 1472

Books
Carbon Nanotubes and Related
Structures

Dirk M. Guldi, Nazario Mart�n reviewed by T. Torres 1473

Highlights

Hydrogen Production

I. E. L. Stephens,
I. Chorkendorff* 1476 – 1477

Minimizing the Use of Platinum in
Hydrogen-Evolving Electrodes

Contents

1451Angew. Chem. Int. Ed. 2011, 50, 1451 – 1463 � 2011 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

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. J. Hebden, A. J. S. John, D. G. Gusev, W. Kaminsky, K. I. Goldberg,
D. M. Heinekey*
Preparation of a Dihydrogen Complex of Cobalt

T. Reiner, E. J. Keliher, S. Earley, B. Marinelli, R. Weissleder*
Synthesis and In Vivo Imaging of an 18F-Labeled PARP1 Inhibitor
by a Chemically Orthogonal Scavenger-Assisted
High-Performance Method

Z. Zhao, E. L. Jacovetty, Y. Liu,* H. Yan*
Encapsulation of Gold Nanoparticles in a DNA-Origami Cage

M. Barsukova-Stuckart, N. V. Izarova, G. B. Jameson,
V. Ramachandran, Z. Wang, J. v. Tol, N. S. Dalal,* R. N. Biboum,
B. Keita, L. Nadjo, U. Kortz*
The Dicopper(II)-Containing 22-Palladate(II)
[CuII

2PdII
22PV

12O60(OH)8]20–

F. Liao, Y. Huang, J. Ge, W. Zheng, K. Tedsree, P. Collier, X. Hong,*
S. C. Tsang*
Morphology-Dependent Interactions of ZnO with Cu
Nanoparticles at the Materials Interface in the Selective
Hydrogenation of CO2 to CH3OH

R. Langer, G. Leitus, Y. Ben-David, D. Milstein
Efficient Hydrogenation of Ketones Catalyzed by an Iron Pincer
Complex

J. Vogelsang,* J. Brazard, T. Adachi, J. C. Bolinger, P. F. Barbara
Watching the Annealing Process One Polymer Chain at a Time

H. Ishikawa, M. Honma, Y. Hayashi*
One-Pot Synthesis of a DPP4 Inhibitor by a Four-Component
Coupling Reaction Mediated by Diphenylprolinol Silyl Ether

One layer is enough : A new catalyst
comprising a platinum monolayer on
tungsten monocarbide (WC) could lead to
inexpensive and efficient (photo)electro-
chemical production of molecular hydro-
gen (see scheme). The system uses far
less platinum than conventional plati-
num-foil electrodes but is just as effective.
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An emerging strategy for controlling the
selectivity in reductive elimination from
high-valent metal species is examined:
using bystanding F+ oxidants. Recent
applications of this concept in PdII/PdIV

and AuI/AuIII catalysis are presented,
along with a rare example in which one-
electron oxidants have been used to
promote selective reductive elimination in
C�H functionalization.

Always good for an answer : Responsive
photonic crystals fabricated by self-
assembly processes can display photonic
properties that can be tuned in response
to external stimuli. These smart materials
have wide applications in areas such as
color displays, rewritable paper, optical
switches, chemical and biological sen-
sors, and antifraud devices.

Oxidation made easy! 2-Iodoxybenzoic
acid (IBX) has emerged as a universally
applicable oxidizing agent. Besides the
simple oxidation of alcohols, it is also
suitable for dehydrogenations, oxygena-
tions, and other oxidative processes (see
picture), and has also found numerous
applications in total synthesis.
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A molecular balance wheel : Transition
metals form b-cyclodextrin-derived
diphosphane chelate complexes (picture:
ligand structure) in which a fast oscillatory
motion about the metal ion takes place
(“oschelating behavior”). The observed
movement occurs without dissociation of
the metal–phosphorus bond.

Teamwork : Structural characterization of
the first dinuclear mercury(II) complex
with a regular porphyrin reveals dissym-
metry induced by binding of dimethyl
sulfoxide molecules to the metal ions,
which form two allosterically connected
binding sites (see structure; gray C,
orange Hg, blue N, red O, yellow S). The
cooperativity of the metal insertion can be
tuned, either positively or negatively, by
the presence of a base or by the inter-
action with exogenous ligands.

Ready for action : An excellent quantum
yield was observed for a photocoloration
reaction of a photochromic molecule
based on a triangular terarylene structure.
The molecule is brought into a confor-

mation favorable for photocyclization by
multiple intramolecular interactions,
including CH�N hydrogen bonding and
S�N and CH�p interactions (see picture).

Rattling the cage : Protein cages are used
as a scaffold to build protease-activatable
probes. The self-assembly of ferritin cages
generates hybrid proteins with matrix
metalloproteinase (MMP)-specific activa-
tion (see picture). The formula with the
highest activation efficiency is validated as
a tumor-specific probe in a xenograft
mouse model.
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The two-dimensional antiferromagnet
[Cu(HF2)2(pyz)]n (pyz = pyrazine) has a
rectangular lattice (see picture) displaying
two types of FHF� bridging modes. The
spin exchange through Cu-(FHF)2-Cu is
about 90 % stronger than through Cu-pyz-
Cu, and the m1,1-coordinated FHF�, which
is close in nature to F�···HF, is largely
responsible for the exchange. C black,
Cu red, F green, H cyan.

Zinc-chronized gelling : Selective zinc-
triggered hydrogel formation is realized by
the self-assembly of a de novo designed
peptide (see picture). A non-natural, zinc-

binding aminocarboxylate residue is
incorporated into the peptide and is used
to trigger folding, assembly, and subse-
quent gelation.

An elegant sequence : An efficient method
for the formation of octahydroacridines
provides high yields and a high level of
stereogenic control, and displays great
tolerance towards different aldehydes,
anilines, and nucleophiles (see scheme;

TMS = trimethylsilyl ; EWG= electron-
withdrawing group). The use of different
nucleophiles verifies an endo transition
state in which p–p overlap of the aromatic
rings plays an important role in the
reactivity and selectivity.

How details come to surface : The surface
chemistry of small and large iron oxide
crystallites was investigated in CO and H2

by in situ XPS. Small particles reacted
more dynamically to the changing exper-
imental conditions than larger ones. Ab
initio atomistic thermodynamics helped
shed light on the enigmatic iron/carbon
chemistry.
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An attractive couple : (Pro2H+)2-
(TCNQC�)2·TCNQ (TCNQ = tetracyano-
quinodimethane) contains an H-bonding
network that supports a layered structure,
composed of alternating TCNQ anions
and proline cations (see picture). The
cation is formed by two zwitterionic pro-
line amino acids supported by a proton
bridge between the carboxylates, whereas
the anionic component involves a neutral
TCNQ molecule sandwiched between two
TCNQC�.

Keeping in shape : The shapes of gold
nanocrystals determine their self-assem-
bly behavior—rhombic dodecahedral
nanocrystals form triangular multilayers
(see picture), whereas cubic and octahe-
dral nanocrystals form monolayers or
multilayers without well-defined contours.
The three superstructures exhibit different
optical properties, and the rhombic
dodecahedral gold nanocrystals display
strong anisotropic SERS effects.

The nanoworm that turned : The self-
assembly of a novel charged metal-con-
taining diblock copolymer gives soluble
nanoworms, which pack into two-dimen-
sional arrays to form nanopatterned sur-

faces (see picture; M’,M’’= Fe, Zn, Cu,
Co). The propensity of nanostructured
metal–organic frameworks to form bulk
crystals is thus overcome.

Black gold, but no oil : A nanoporous black
gold film was formed by the anodization
of gold in oxalate solution. The film had a
spongelike porous configuration with a
uniform hole size of approximately 20 nm
(see picture). The formation mechanism

has not yet been clarified, but carbona-
ceous matter produced by the anodic
reaction of oxalate ions likely contributes
to the growth of numerous nanopores on
the gold anode.
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Who can? Glycan! Heterogeneous glycan
microarrays were prepared for the study of
antibody binding specificity and affinity. It
was found that heterogeneous glycans

provide better binding affinity compared
to their individual components (see pic-
ture), thereby suggesting a new strategy
for carbohydrate-based vaccine design.

Step by step : The effect of protic solvents
on the rate and stereochemical outcome
of the imidazolidinone-catalyzed Diels–
Alder cycloaddition was rationalized. The
following picture emerges: the solvent
accelerates iminium ion formation
(step 1), the Diels–Alder cycloaddition is
reversible (step 2), and the solvent inter-
cepts the iminium ion adduct (step 3).

Deposition under control : Silica nanopar-
ticles with finely controllable size and
surface charge were synthesized under
benign conditions. By adjusting the elec-
trostatic interactions, the silica nanopar-
ticles can be assembled onto inorganic
and biological surfaces in a controllable
fashion. Potential uses for cell encapsu-
lation are demonstrated.

Do it yourself : When short fragments (ca.
50 nm) of rodlike PI-PFS block copolymer
micelles in decane are heated above a
characteristic temperature (60 8C) and
then cooled to room temperature, a
smaller number of longer micelles with a
narrow length distribution are obtained.

This process resembles self-seeding of
polymer crystals, involving selective dis-
solution of the fragments of the lowest
degree of crystallinity with the surviving
submicroscopic seeds acting as nuclei for
the growth of micelles upon cooling.
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Up, up, and away! The long-lived 3IL
excited states of RuII polyimine complexes
were found to be more efficient in sensi-
tizing upconversion based on triplet–
triplet annihilation (TTA) and energy

transfer (TTET) than the shorter-lived
3MLCT excited states (see picture).
Upconversion occurs with an anti-Stokes
shift of up to 0.77 eV.

In-built diversification : Four ansa macro-
lides, divergolides A–D (1–4), with intri-
guing structures were isolated from a
bacterial endophyte of the mangrove tree
Bruguiera gymnorrhiza. These compounds
are generated by a common biogenesis
from a linear precursor that undergoes
various reactions to give the multicyclic
structures. This remarkable plasticity
results in metabolites with different anti-
bacterial and cytotoxic properties.

More sugar with your “T”: The title
candidates comprising per-glycosylated
MUC1 peptides, a T-cell helper peptide,
and an immunoadjuvant were assembled
in high yields using iterative pentafluor-
ophenyl ester-mediated fragment con-
densations. Following immunological

evaluation, a tricomponent vaccine bear-
ing clustered glycosylation with the
T-antigen was identified (see structure)
which elicited high IgG antibody titers in
murine models without an external adju-
vant.

Light-driven spring: Smart photoswitcha-
ble foldamers composed entirely of azo-
benzene repeat units adopt stable helical
structures in the dark and can be readily
and reversibly unfolded upon UV irradia-
tion as indicated by vanishing circular
dichroism signals (see picture). Variation
of the oligomer length leads to optimiza-
tion of the performance of the foldamers
and hence quantitative light-induced
unfolding and re-folding.
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Sharper image : A newly developed poly-
saccharide/drug conjugate (see picture)
responds to changes in pH value and was
shown to penetrate HeLa tumors in mice
as determined by fluorescence imaging. It
has the potential to be used in photo-
dynamic therapy, thereby targeting the
tumor while having no detrimental effects
on the surrounding tissue.

Versatile chambers : A microfluidic tech-
nique is used to generate polymersomes
with multiple compartments using double
emulsions with different morphology as
templates (see scheme). The polymer-

somes could be utilized for encapsulation
of multiple substances and as reaction
vessels that enable triggered reaction with
controlled stoichometry of the reactants.

End of innocence : A b-diketiminate(1�)
ligand, formerly thought to be innocent, is
shown to be redox-active: It can undergo
one-electron oxidation to form a neutral p

radical stabilized by coordination to a
high-spin NiII ion (see scheme). However,

since the change in oxidation state of the
ligand does not significantly change
intraligand bond lengths, its noninno-
cence is hidden from X-ray crystallogra-
phy.

Pretty choosy : The selectivity filters of
biological ion channels serve as inspira-
tion for the development of ionophore-
modified solid-state nanopores exhibiting
extraordinary ion selectivity (see picture).
Potentiometric transduction is introduced
as a simple means to demonstrate the
ion-sensing capability of such nanopores.
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Well-healed : Polymers cross-linked with
trithiocarbonate (TTC) units were pre-
pared by a RAFT polymerization. The
repeatable self-healing systems or mac-
roscopic fusions were accomplished by
UV irradiation of the cross-linked polymer
in solution and in the bulk state. The
macroscopic fusion of completely sepa-
rated parts was successful (see pictures,
BA = n-butyl acrylate).

Bridging a gap : A cationic rhodium(I)/
ligand complex catalyzes the title reaction
of alkynes and amide-linked 1,5-dienes,
leading to bridged multicyclic com-

pounds, with high chemo-, regio-, and
enantioselectivity (see scheme; Bn = ben-
zyl).

Copper threesome : A hexapyridyl ligand
based upon a 1,3,5-triphenylbenzene
framework coordinates three metal cen-
ters in a constrained environment (see
picture). The tricopper(I) complex
reduces dioxygen to form a tricopper(II)
cluster. The capping anions affect the
magnetism and EPR spectra of these
species and reveal a linear dependence
between the antiferromagnetic exchange
parameter and the Cu-O-Cu angles.

Caught in the act : Acyl azoliums have long
been thought to be key reactive inter-
mediates in N-heterocyclic carbene catal-
ysis, but they have never been observed
under catalytic conditions. Now, this has
been successfully achieved by the charac-

terization of a,b-unsaturated acyl azoli-
ums (see scheme) using different spec-
troscopic techniques. Kinetic studies
revealed the origin of their unexpected
chemoselectivity in acylation and annula-
tion reactions.
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A great team : Cyclopentanes with four
contiguous stereogenic centers were
assembled with excellent diastereo- and
enantioselectivity from simple b,g-unsa-
turated a-ketoesters and enals in a reac-

tion catalyzed by an N-heterocyclic car-
bene (NHC) and mediated by a tita-
nium(IV) Lewis acid (see scheme). The
presence of a Lewis acid was essential for
the desired transformation to occur.

Current clothing trends : A wearable and
flexible fiber supercapacitor with a fully
encapsulated electrolyte is formed by
wrapping a plastic wire covered with ZnO
nanowires (NWs; see SEM image) around

a Kevlar fiber covered with gold-coated
ZnO NWs. This supercapacitor shows
promise as a highly efficient, wearable
energy storage device.

Use it and lose it! Allylic alcohols were
used directly for the synthesis of dially-
lated nitroalkanes in a three-component
coupling based on the strategy of deacy-

lative allylation for the in situ generation
of a nucleophile and an allyl electrophile
(see scheme).

Branching out : The cationic ruthenium–
hydride complex [Ru]+ was found to be a
highly effective catalyst precursor for the
conjugate addition of unactivated olefins
to a,b-unsaturated carbonyl compounds

to yield tetrasubstituted olefins. A kinetic
analysis provides support for the mecha-
nism involving a regioselective olefin
insertion and rapid alkene isomerization
steps.
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Selective memory : Using actinides in
designing molecular nanomagnets could
provide better performance and higher
anisotropy barriers, owing to the peculiar
properties of the 5f electron shell. Nep-
tunocene is found to display an open
magnetic hysteresis cycle at low temper-
atures (see picture), and interaction with
the hyperfine degrees of freedom deter-
mines whether the magnetic relaxation is
fast or slow at a given field value.

An active contribution : The specific
capacitance of carbon-based supercapa-
citors can be significantly improved by the
addition of an electrochemically active
compound (hydroquinone) to the sup-
porting electrolyte. The strong contribu-
tion of the redox-active electrolyte to the
pseudocapacitance of the system results
in the largest capacitance values obtained
for an activated carbon-based supercapa-
citor.

Rings � la carte : Rhodium carboxylate
complexes catalyze selective cascade
reactions to produce a range 2,3-disub-
stituted indoles from b,b-disubstituted

stryryl azides. The selective migration of
aryl groups appears to originate from a
putative phenonium ion reactive inter-
mediate (see scheme).

116 years after the discovery of the
Knoevenagel condensation, the first cata-
lytic asymmetric variant has been devel-
oped. Dynamic kinetic resolution in the
reaction of a-branched aldehydes with

malonates in the presence of a newly
designed and readily available modified
cinchona amine catalyst gives the corre-
sponding alkylidene malonates in high
enantioselectivity (see scheme).
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An elusive S = 3/2 oxocobalt(IV) complex
is stabilized by a Lewis acid interaction
with a scandium(III) ion. The {CoIV-O-
Sc}3+ unit, characterized by spectroscopic
and DFT methods, is a stronger electron-

transfer and H-atom abstraction agent but
weaker oxo-transfer agent than the corre-
sponding {FeIV=O} complex (see scheme;
L = tris[2-(N-tetramethylguanidyl)ethyl]-
amine).

Working out the gas charge : Only one
structure type is known for bulk MgO. In
contrast, quantum chemical calculations
combined with infrared multiple photon
dissociation experiments demonstrate
that neutral and cationic gas-phase clus-
ters of MgO display unusual structural
diversity and flexibility (see picture).

In a flash : Diazirinone, N2CO, a mixed
dimer of the two most strongly bonded
diatomic molecules N2 and CO, has been
prepared by low-pressure pyrolysis of
carbonyl diazide, OC(N3)2, and trapped at
77 K as a yellow solid. It was characterized

by IR (gas-phase and matrix-isolation)
spectroscopy, and its structure, which
retains the N�N and C�O bonds, was
unambiguously confirmed by the vibra-
tional pattern of the two distinct 15N
isotopologues.
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