
Light-Triggered Chemical Biology
R. Tamp� and co-workers describe in their Com-
munication on page 848 ff. photoactivatable multi-
valent tetracysteine derivatives for the in situ label-
ing and assembly of His-tagged proteins in time and
space.

Controlled Cargo Release
In their Communication on page 1008 ff., A. Herr-

mann and co-workers describe a method for
sequence-specific cargo release from DNA-en-
coded lipid vesicles through the stable tagging of
the liposome surface with amphiphilic DNA block
copolymers.

Pheromones
A diatom species was found to employ sophisti-
cated pheromone chemistry to locate mature
sexual partners. In their Communication on
page 854 ff., G. Pohnert et al. describe the metab-
olome of Seminavis robusta.
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… is induced by the utilization of a sterically unencumbered aniline as the axle in a
[2]rotaxane. In their Communication on page 960 ff., S. J. Loeb, D. W. Stephan, and
co-workers show that the [2]rotaxane imparts enough steric bulk to the base to
preclude adduct formation with B(C6F5)3. This unique modification also shows
frustrated Lewis pair reactivity in the activation of H2 at room temperature.

Angewandte Chemie International Edition is
a journal of the Gesellschaft Deutscher
Chemiker (GDCh), the largest chemistry-
related scientific society in continental
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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Editorial
“… The quest for the materials
genome—the properties of a material
that define its functional properties—
has started. This signifies a transition to
a new era of materials research where
large amounts of materials data
become available. The expectation is
that this will significantly speed up the
discovery of new materials …”
Read more in the Editorial by
J. K. Nørskov and T. Bligaard.

J. K. Nørskov,* T. Bligaard* 776 – 777

The Catalyst Genome

Service
Spotlight on Angewandte’s Sister Journals 796 – 798

Author Profile
“I like refereeing because I can help to improve the quality
of science.
My favorite place on earth is somewhere in the
mountains .. .”
This and more about Achim M�ller can be found on
page 800.

Achim M�ller 800 – 802

News
Hellmann Prize: J. K�stner 803

ECIS-Rhodia Prize: W. Kunz 803

Heidelberg Academy of Sciences and
Humanities: L. H. Gade 803
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Books
Chemistry in Theatre/The SciArtist Carl Djerassi reviewed by S. Bçschen 804

Highlights

E-Alkenes

I. N. Michaelides, D. J. Dixon* 806 – 808

Catalytic Stereoselective
Semihydrogenation of Alkynes to
E-Alkenes

Asymmetric Synthesis

S. Mondal, M. P. Bertrand,*
M. Nechab* 809 – 811

Enantioselective Synthesis of Carbocycles
and Heterocycles by Radical/Polar and
Polar/Radical Cascades

Reviews

Photocatalysis with Visible Light

H. Kisch* 812 – 847

Semiconductor Photocatalysis—
Mechanistic and Synthetic Aspects
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Less is more : Significant advancements
have been made in recent years in the
development of the E-selective, catalytic,
functional-group-tolerant semihydrogena-
tion of alkynes to E-alkenes through

transition-metal catalysis (see scheme).
For this type of catalysis, the use of
mononuclear metal catalysts is superior
to that of multinuclear metal catalysts.

Radically efficient : New and appealing
enantioselective cyclizations leading to
highly functionalized carbocycles and
heterocycles have been reported (see
scheme; TMS = trimethylsilyl). These

methodologies, based on the cascade
combination of radical and polar steps,
provide alternatives to conventional
methodologies.

Photoinduced charge generation at semi-
conductor surfaces is currently the most
promising method for the chemical uti-
lization of visible light. These charges can
be utilized for catalytic redox processes
such as nitrogen fixation, functionaliza-
tion of alkanes, and linear addition reac-

tions of olefins to 1,2-diazenes and
imines. Semiconductor photocatalysis
combines aspects of classical photo-
chemistry with electrochemistry, solid-
state chemistry, and heterogeneous
catalysis.
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Communications

Light-Triggered Chemical Biology

N. Lab�ria, R. Wieneke,
R. Tamp�* 848 – 853

Control of Nanomolar Interaction and
In Situ Assembly of Proteins in Four
Dimensions by Light

Pheromones

J. Gillard, J. Frenkel, V. Devos, K. Sabbe,
C. Paul, M. Rempt, D. Inz�, G. Pohnert,*
M. Vuylsteke,* W. Vyverman* 854 – 857

Metabolomics Enables the Structure
Elucidation of a Diatom Sex Pheromone

Complexes of Yellow Arsenic

C. Schwarzmaier, M. Sierka,
M. Scheer* 858 – 861

Intact As4 Tetrahedra Coordinated Side-
On to Metal Cations

Structure and Bonding

K. Stolze, A. Isaeva, F. Nitsche,
U. Burkhardt, H. Lichte, D. Wolf,
T. Doert* 862 – 865

CuTe: Remarkable Bonding Features as
a Consequence of a Charge Density Wave
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Making light work : Photoactivatable mul-
tivalent trisNTA compounds have been
developed for the in situ labeling and
assembly of His-tagged proteins in time
and space (see picture). This small light-

tunable lock-and-key system offers the
opportunity to trigger nanomolar protein
interactions, such as receptor clustering,
or biotechnological applications, for
example, multiprotein arrays.

Finding a mate : Diatoms use chemical
signals to sense the presence of and find
their mating partners. When the meta-
bolic profiles of sexually active and inac-
tive cells were compared, a highly up-

regulated metabolite generated in the
attracting mating type was identified as di-
l-prolyl diketopiperazine, the first diatom
pheromone.

Extremely light sensitive yellow arsenic
(As4) reacts with a weakly coordinated
silver cation to afford [Ag(h2-As4)2]+

[Al{OC(CF3)3}4]� as the first known
homoleptic arsenic complex. DFT calcu-
lations and Raman spectroscopy clearly

indicate the coordination of two intact As4

tetrahedra. This unprecedented complex
is used as an As4 transfer agent, which is
demonstrated by the synthesis of
[(PPh3)Au(h2-As4)]+[Al{OC(CF3)3}4]� .

CuTe bonds! A delicate balance between
polyanionic Te�Te bonds and multicenter
Cu�Cu and Cu�Te interactions is found in
the modulated structure of CuTe. Modu-
lated CuTe is thus an alliance of typical
bonding properties of polyanionic and
metal-rich compounds.
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Diphenol Synthesis

K.-S. Masters,* S. Br�se* 866 – 869

The Acetal Concept: Regioselective Access
to ortho,ortho-Diphenols via Dibenzo-1,3-
dioxepines

Copper Peroxido Complexes

T. Hoppe, S. Schaub, J. Becker, C. W�rtele,
S. Schindler* 870 – 873

Characterization of a Macrocyclic end-on
Peroxido Copper Complex

Gold(III) Alkene Complexes

N. Savjani, D.-A. Roşca, M. Schormann,
M. Bochmann* 874 – 877

Gold(III) Olefin Complexes

Asymmetric Catalysis

I. Ibrahem,* G. Ma, S. Afewerki,
A. C�rdova* 878 – 882

Palladium/Chiral Amine Co-catalyzed
Enantioselective b-Arylation of a,b-
Unsaturated Aldehydes
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Traditional methods are ill-suited for the
synthesis of ortho,ortho-biphenols,
a structural motif found in many poly-
phenolic natural products, as well as
synthetically useful compounds such as
the chiral ligands binol, vapol, and vanol.

The new route consists of a radical-based
reaction of an acetal-tethered biphenyl
ether substrate and subsequent hydrolytic
cleavage of the dibenzo-1,3-dioxepine
intermediate.

Thirty years on : The dinuclear copper
peroxido complex [(tet b)CuO2Cu(tet b)]2+

has been structurally characterized (see
picture: Cu yellow, O red, N pink; tet b =

rac-5,5,7,12,12,14-hexamethyl-1,4,8,11-tet-
raazacyclotetradecane). This complex is
quite persistent in solution at room
temperature and is the first example of
a structurally characterized copper dioxy-
gen adduct complex with a macrocyclic
ligand based on earlier studies by Valen-
tine et al.

Zeise’s salt gets company : 185 years after
the report of the well-known platinum(II)
ethylene compound, examples of isolable
olefin complexes of its isoelectronic
neighbor in the periodic table, gold(III),
have been prepared (see picture). The
complexes are very susceptible towards
nucleophilic attack; there is also struc-
tural evidence for AuIII–Ag interactions.

Palladium and a simple chiral amine are
used as co-catalysts for the enantioselec-
tive conjugate addition of aryl boronic
acids to a,b-unsaturated aldehydes (see

scheme). The synthetic utility of this co-
catalyzed reaction was demonstrated in
the short total syntheses of (R)-(�)-cur-
cumene and 4-aryl-2-ones.
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C�C Activation

Y. Minami,* H. Yoshiyasu, Y. Nakao,*
T. Hiyama* 883 – 887

Highly Chemoselective Carbon�Carbon
s-Bond Activation: Nickel/Lewis Acid
Catalyzed Polyfluoroarylcyanation of
Alkynes

Methane Activation

M. Perera, R. B. Metz,* O. Kostko,
M. Ahmed 888 – 891

Vacuum Ultraviolet Photoionization
Studies of PtCH2 and H-Pt-CH3: A
Potential Energy Surface for the Pt + CH4

Reaction

Indole Functionalization

F. Nowrouzi, R. A. Batey* 892 – 895

Regio- and Stereoselective Allylation and
Crotylation of Indoles at C2 Through the
Use of Potassium Organotrifluoroborate
Salts

Switchable Materials

R. Podgajny,* S. Chorazy, W. Nitek,
M. Rams, A. M. Majcher, B. Marszałek,
J. Żukrowski, C. Kapusta,
B. Sieklucka* 896 – 900

Co–NC–W and Fe–NC–W Electron-
Transfer Channels for Thermal Bistability
in Trimetallic {Fe6Co3[W(CN)8]6} Cyanido-
Bridged Cluster
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Selective C�C bond cleavage : A catalyst
consisting of nickel(0)/DPEphos and
BPh3 is highly effective for the addition of
polyfluorobenzonitriles to alkynes through
selective activation of the C�CN bond

over the C�H or C�F bonds. The addition
reaction is applicable to the sequential
insertion of two different alkynes into
C�CN and C�H bonds (see scheme).

Does Charge Matter? Direct vacuum UV
measurement of ionization energies
reveals that C–H insertion by Pt to form
H-Pt-CH3 is highly exoergic, while pro-
duction of PtCH2 + H2 is slightly endoer-
gic. Experiments and spin-orbit DFT cal-
culations reveal surprisingly similar ener-
getics for dehydrogenation of methane by
neutral and cationic platinum. Red lines in
the picture indicate experimentally deter-
mined energies.

A practical method for the allylation,
prenylation, propargylation, and diaster-
eoselective crotylation of indoles has been
developed using air- and moisture-stable
potassium organotrifluoroborate reagents

(see scheme). Lewis acids such as
BF3·Et2O promote addition to afford 2-
allyl- and 2-crotylindolines in high yields
and diastereoselectivities.

Which way to choose? The trimetallic
cyanide-bridged Fe6Co3W6 cluster serves
as a molecular platform for two cooper-
ating electron-transfer channels, WV–
CN–HSCoIIQWIV–CN–LSCoIII and WV–
CN–HSFeIIQWIV–CN–HSFeIII.
{CoII

3FeII
6[WV(CN)8]6(MeOH)24}·x MeOH

has a first-order unique spin transition
with thermal charge-transfer-induced spin
transition and spin bistability that is due
to a specific distribution of Co and Fe
sites.

http://dx.doi.org/10.1002/anie.201207880
http://dx.doi.org/10.1002/anie.201207931
http://dx.doi.org/10.1002/anie.201207978
http://dx.doi.org/10.1002/anie.201208023
http://www.angewandte.org


Bioinorganic Chemistry

S. Meyer, I. Klawitter, S. Demeshko, E. Bill,
F. Meyer* 901 – 905

A Tetracarbene–Oxoiron(IV) Complex

Cycloaddition

M. Kawano, T. Kiuchi, S. Negishi,
H. Tanaka, T. Hoshikawa
J. Matsuo,* H. Ishibashi 906 – 910

Regioselective Inter- and Intramolecular
Formal [4þ2] Cycloaddition of
Cyclobutanones with Indoles and Total
Synthesis of (�)-Aspidospermidine

Synthetic Methods

A. V. Predeus, V. Gopalsamuthiram,
R. J. Staples, W. D. Wulff* 911 – 915

Rational Synthesis for All
All-Homocalixarenes

Photocatalysis

T. Kamegawa, S. Matsuura, H. Seto,
H. Yamashita* 916 – 919

A Visible-Light-Harvesting Assembly with
a Sulfocalixarene Linker between Dyes and
a Pt-TiO2 Photocatalyst
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Bioinspired organometallic chemistry : An
oxoiron(IV) unit has been trapped within
a macrocyclic tetracarbene ligand, merg-
ing a key bioinorganic intermediate with
a popular organometallic scaffold (see
picture). The stability of the new complex
has allowed its characterization by a vari-
ety of methods, which show a strong s-
donating tetracarbene coordination lead-
ing to an S = 1 ground state and unusual
properties of the oxoiron(IV) species.

This way and that way : A formal [4þ2]
cycloaddition between various cyclobuta-
nones and indoles proceeded efficiently
under Lewis acid catalysis (see scheme;
PG=protecting group). The regioselec-
tivity of the reaction could be controlled in

such a way that each of the two possible
regioisomers of a cycloaddition product
could be synthesized selectively. The use-
fulness of this reaction for the total syn-
thesis of hydrocarbazole natural products
was demonstrated.

Have it all : The synthesis of homocalix-
arenes of all sizes has been demonstrated
using the triple annulation of bis(carbene)
complexes with diynes (see scheme). This
strategy in principle should allow access

to all homocalixarenes. The generality of
the synthetic approach is also demon-
strated by the preparation of a pyrrole-
containing calixarene.

Successful anchoring of cationic dye
molecules (thiazole orange, TO) on Pt-
TiO2 for a visible-light-harvesting assem-
bly was achieved by surface modification
of Pt-TiO2 with 4-sulfocalix[4]arene as
a linker, leading to formation of surface
complexes (see picture). This heteroge-
neous system can act as an efficient
photocatalyst for production of hydrogen
in the presence of a sacrificial reagent
(TEOA = triethanolamine).
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Biomimetic Model

B. Chakraborty, T. K. Paine* 920 – 924

Aromatic Ring Cleavage of 2-Amino-4-tert-
butylphenol by a Nonheme Iron(II)
Complex: Functional Model of
2-Aminophenol Dioxygenases

Conduction in Bacterial Films

L. Robuschi, J. P. Tomba, G. D. Schrott,
P. S. Bonanni, P. M. Desimone,
J. P. Busalmen* 925 – 928

Spectroscopic Slicing to Reveal Internal
Redox Gradients in Electricity-Producing
Biofilms

Helical Structures

C. Eerdun, S. Hisanaga,
J. Setsune* 929 – 932

Single Helicates of Dipalladium(II)
Hexapyrroles: Helicity Induction and
Redox Tuning of Chiroptical Properties

Arene Alkylation

D. W. Robbins, J. F. Hartwig* 933 – 937

Sterically Controlled Alkylation of Arenes
through Iridium-Catalyzed C�H
Borylation
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Biomimetic aromatic ring cleavage: An
iron(II)-2-aminophenolate complex (see
picture, right) with a tetradentate ligand
reacts with dioxygen to cleave the aro-
matic C�C bond of 2-amino-4-tert-butyl-

phenolate to form 4-tert-butyl-2-picoli-
nate. This complex represents a functional
model of 2-aminophenol-1,6-dioxygenase
(APD) and 3-hydroxyanthranilate-3,4-
dioxygenase (HAD).

Wired-up bacteria : Confocal Raman mi-
croscopy in combination with 3D struc-
tural analysis is used in the measurement
of redox gradients in electricity-producing
biofilms in vivo. The approach provides
new relevant information for the under-
standing of electron conduction mecha-
nisms in these systems.

Hexapyrrole-a,w-dialdehyde, which has
eight donor atoms, afforded a dipalla-
dium(II) single helicate (see picture;
Pd pink, O red, N blue). A rapid inter-
change of the helical screw was slowed
down by imine formation at the terminal
aldehyde units with (R)-(�)-1-cyclohexyl-
ethylamine, leading to an overwhelming
excess of a P-helical screw. This stable
dinuclear single helicate has a redox-
driven reversible change in chiroptical
properties.

Complementary chemistry : A one-pot
method for the site-selective alkylation of
arenes controlled by steric effects is
reported. The process occurs through Ir-
catalyzed C�H borylation, followed by Pd-
or Ni-catalyzed coupling with alkyl elec-

trophiles. This selectivity complements
that of the typical Friedel–Crafts alkyla-
tion; meta-selective alkylation of a broad
range of arenes with various electronic
properties and functional groups occurs
in good yield with high site selectivity.
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Synthetic Methods

A. G�mez-Su�rez, S. Dupuy,
A. M. Z. Slawin, S. P. Nolan* 938 – 942

Straightforward Synthetic Access to gem-
Diaurated and Digold s,p-Acetylide
Species

Asymmetric Catalysis

F. Zhong, X. Dou, X. Han, W. Yao, Q. Zhu,
Y. Meng, Y. Lu* 943 – 947

Chiral Phosphine Catalyzed Asymmetric
Michael Addition of Oxindoles

Asymmetric Synthesis

C. Ma, Z.-J. Jia, J.-X. Liu, Q.-Q. Zhou,
L. Dong, Y.-C. Chen* 948 – 951

A Concise Assembly of Electron-Deficient
2,4-Dienes and 2,4-Dienals: Regio- and
Stereoselective exo-Diels–Alder and Redox
Reactions through Sequential Amine and
Carbene Catalysis

Natural Products

X. Huang, L. Song, J. Xu, G. Zhu,
B. Liu* 952 – 955

Asymmetric Total Synthesis of
Leucosceptroid B

Angewandte
Chemie

787Angew. Chem. Int. Ed. 2013, 52, 779 – 793 � 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim www.angewandte.org

The more the merrier : Following previous
investigations on the synthesis of organo-
gold complexes by using [Au(IPr)(OH)],
a high-yielding straightforward method-
ology for the synthesis of gem-diaurated

and s,p-acetylide species via a dinuclear
gold hydroxide complex [{Au(IPr)}2(m-
OH)][BF4] (see scheme) has now been
developed.

Bifunctional phosphines derived from
amino acids mediate the asymmetric
Michael addition of 3-substituted oxin-
doles to activated alkenes (see scheme).
Biologically relevant chiral 3,3-disubsti-

tuted oxindoles were thus prepared in
high yields and with excellent enantiose-
lectivities from 3-aryl- and 3-alkyl-substi-
tuted oxindoles and various activated
alkenes.

Ideal relay catalysis : A g,d-regioselective
anomalous exo-Diels–Alder reaction with
electron-deficient b-substituted 2,4-
dienes and 2,4-dienals has been devel-
oped by using trienamine activation. The
resulting multifunctional cycloadducts

contain perfectly positioned functional
groups, thereby facilitating a 1,5-hydride
transfer from the C–H group of an
aldehyde to an activated alkene under
sequential catalysis of a carbene (see
scheme).

Less stable, but natural : The asymmetric
total synthesis of leucosceptroid B (see
scheme) has been accomplished in
19 steps. Thermodynamically, this natural
product proved to be less stable than its

C11 epimer, a synthetic intermediate. This
synthesis features a high degree of flexi-
bility, facilitating its application to the
preparation of a broad range of other
natural derivatives.
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Constitutional Dynamic Materials

D. E. Whitaker, C. S. Mahon,
D. A. Fulton* 956 – 959

Thermoresponsive Dynamic Covalent
Single-Chain Polymer Nanoparticles
Reversibly Transform into a Hydrogel

Rotaxanes

C. B. Caputo, K. Zhu, V. N. Vukotic,
S. J. Loeb,* D. W. Stephan* 960 – 963

Heterolytic Activation of H2 Using
a Mechanically Interlocked Molecule as
a Frustrated Lewis Base

Electrocatalysis

F. J. Vidal-Iglesias, A. L�pez-Cudero,
J. Solla-Gull�n, J. M. Feliu* 964 – 967

Towards More Active and Stable
Electrocatalysts for Formic Acid
Electrooxidation: Antimony-Decorated
Octahedral Platinum Nanoparticles

Nanoparticles

O. Zeiri, Y. Wang, A. Neyman, F. Stellacci,
I. A. Weinstock* 968 – 972

Ligand-Shell-Directed Assembly and
Depolymerization of Patchy
Nanoparticles
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To gel and back : Polymer nanoparticles
can be reversibly transformed into
a chemically cross-linked hydrogel. This
transformation is triggered by the appli-
cation of heat, which causes the polymer

chains to aggregate, and the dynamic
nature of the covalent cross-linking serves
to reorganize the polymer chains into
a hydrogel network.

Frustrating : A sterically unencumbered
aniline base (see picture, left) can be
transformed into a bulky Lewis base by
converting it into a [2]rotaxane (right).
This Lewis base donor, which is sur-
rounded by a protective macrocyclic ring,
exhibits the reactivity of a frustrated Lewis
pair (e.g. activation of H2(g)) without the
need for direct covalent modification to
increase its bulk.

Antimony has it covered : Sb-decorated
octahedral Pt nanoparticles have been
prepared, and their electrocatalytic prop-
erties evaluated for formic acid electro-
oxidation. When tested at 0.2 V, these

nanoparticles displayed high and stable
current densities, as well as 35, five, and
eight-fold current oxidation increases over
bare octahedral and Sb-decorated spher-
ical and cubic nanoparticles, respectively.

Unprecedented insertions of cationic
alkanethiols, HS(CH2)11N(CH3)3

+ (see
scheme; cyan-colored rods), between
polyoxometalate protecting ligands, a-
AlW11O39

9� (blue circles), and the surfaces
of gold nanoparticles, give “zwitterionic”

patchy nanoparticles (PNs). Their shell
structures and assembly properties vary
with particle size during rational in situ
modifications that lead to three-compo-
nent core–shell aggregates never
observed before in PNs.
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Suitably designed symmetric dyes can be
used in dye-sensitized solar cells to
reduce the charge recombination rate by
two to three orders of magnitude. If the
electron coupling between the electrode
and the dye is mediated by a conjugated
linker, it is possible to design dyes for
which the HOMO of the dye is not
coupled to the semiconductor.

Trapped : Enzymes (blue in picture) were
encapsulated into CdTe quantum dot
(QD) hydrogels during the self-assembly
of CdTe QDs (orange) in phosphate buffer
solution. The as-prepared enzyme-encap-

sulating QD hydrogel incorporating both
a biocatalysis unit and a fluorescence
signaling unit was further explored as
a multifunctional platform in the devel-
opment of optical biosensors.

Squaring the circle : Carbon monoxide was
used to grow faceted cube-like platinum
tips on semiconductor nanorods (see
scheme). These novel hybrid structures

reveal a new degree of synthetic control
and might allow control over the catalytic
activity of nanoscale photocatalysts by
adding defined faceting.

Crossing a barrier : Molecules with satu-
rated ER2 units (E = C or Si, R = electron-
releasing group) inserted between two p-
conjugated segments have electronic and
optical properties that resemble those of
cross-conjugated molecules (see figure).
This cross-hyperconjugation provides
a deeper understanding of the conjuga-
tion phenomenon, and is an alternative to
cross-conjugation in the design of mole-
cules for nano and materials applications.
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Mononuclear iridium(III) terpyridine (tpy)
2-phenylpyridine (ppy) complexes
[Ir(tpy)(R-ppy)Cl] (R = H, Me, CF3) can act
as efficient and selective CO2 reduction
photocatalysts. The reaction is driven
using visible light in a homogeneous
solution, and even in a H2O mixed
solution. The most efficient photocatalyst
is [Ir(tpy)(Me-ppy)Cl] , for which the turn-
over in CO was over 50 and the quantum
yield was 0.21 at 480 nm.

Calculations : Cytochrome P450 enzymes
facilitate a number of chemically different
reactions. For example, amines can be
either N-dealkylated or N-oxidized, but it
is complex to rationalize which of these
competing reactions occurs. It is shown
that the barrier for inversion of the alkyl-
amine nitrogen atom seems to be of vital
importance for the amount of N-oxidized
product formed relative to dealkylation
and hydroxylation products.

Guest and anion dependent : Structural
dynamism and luminescence of a cationic
porous framework (see picture) are
investigated by different analytical tech-
niques, such as single-crystal-to-single-
crystal structural transformation. The
compound shows size-selective sorption
of hydrophobic guest molecules, easy
exchange of anions of the framework, and
interesting anion-responsive lumines-
cence.

The one-pot tandem reaction of N-alkyl-N-
allyl-2-vinylaniline derivatives with benzo-
or naphthoquinones and a ruthenium–
alkylidene catalyst leads to isoindolo[2,1-
a]quinolines in a variety of colors, which

can be altered by exchanging the sub-
stituent on the core heterocycle (see
scheme). This reaction offers a new syn-
thetic method for p-conjugated small
molecules from simple aniline derivatives.
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Vesicle buster : Versatile functionalized
nanocontainers, based on the stable
incorporation of 22 mer DNA-b-PPO block
copolymers (DBCs) into lipid vesicles, are
presented (see picture). The study shows
effective and sequence-specific cargo
release from the DBC–lipid vesicles.
Hybridization of these vesicles with an
oligonucleotide photosensitizer allows for
singlet oxygen generation upon irradia-
tion, which induces cargo release.

Electron capture at the carbon–fluorine s*
antibonding orbital accounts for the
vector correlations between fragments F�

and CF3 or F and CF3
� in two comple-

mentary dissociation pathways after elec-
tron attachment to CF4. An orientation
effect in the low-energy electron attach-
ment is observed by velocity mapping (see
picture; C black, F blue).

CdII transformer : By using a linear di-
aldehyde, CdII ions, and different amines,
different architectures were constructed,
including an M2L3

4+ triple helicate, an
M3L3

6+ triangle, an M4L8+ cryptate, as well

as an M12L18
24+ hexagonal prism. These

structures could be interconverted in
a complex network by dynamic imine
exchange, the addition of a template, or
a change in the pH value of the solution.

Neutron crystallographic analyses at near-
atomic resolution are presented for both
reduced and oxidized forms of perdeu-
terated Pyrococcus furiosus rubredoxin,
a small iron–sulfur redox protein with
remarkable thermostability. Hydronium
ions may play a key role in the protonation
and charge-transfer processes associated
with the oxidized and reduced forms of
the protein. Picture: overall structure
showing D3O+ ions (red and gray mole-
cules).
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Inspired by the tetrapod structures of
a breakwater, a highly efficient electro-
catalyst for oxygen reduction reaction
(ORR) in alkaline solution has been
created from low-cost, commercial mela-
mine foam and ketjenblack. The unique
porous architecture greatly facilitates
rapid mass transport, while the N-doped
ketjenblack and Fe/Fe3C-functionalized
surface of the framework dramatically
enhance the ORR activity.

A liquid-crystalline dibenzophenazine that
was forced to adopt a head-to-head
stacking arrangement to generate a large
dipole moment adapted to this stacking
by hierarchical assembly into a 2D hex-
agonal superlattice (see picture). Thus,

the net dipole and the contact area
between immiscible side chains were
minimized. Homeotropic alignment of
the assembly on glass gave rise to direc-
tional charge transport.

Going green on the cheap : A highly
effective photocatalytic reaction mode
involving chlorine radicals generated on
chlorinated BiOBr/TiO2 upon irradiation
with visible light enabled selective trans-
formations of alkanes into functionalized
products through the formation of C�O
and C�C bonds (see scheme). This pro-
cess provides a sustainable strategy for
direct C�H functionalization under mild
conditions.

Functionalization of alkanes : Waxes pres-
ent on electrically charged surfaces
undergo C�C bond functionalization with
N2 to give imines. The products are
characterized on-line by mass spectrom-
etry or collected and characterized off-line
by Raman spectroscopy (see picture).
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Hinges upon Ru : The hingelike flexibility
of ruthenocene plays the critical role as
a determinant of aromaticity as exempli-
fied by its aromatic synperiplanar and
antiaromatic anticlinal(eclipsed) con-
formers of ruthenocenoporphyrinoids
(see figure).

Exploding peapods? A helical syndiotactic
poly(methyl methacrylate) encapsulates
C60 molecules within its helical cavity to
form a supramolecular peapod-like
molecular wire. Sandwich devices using
these molecular wires in the active layer

exhibit an irreversible electrical switching
effect. Calculations predict a violent Cou-
lomb explosion in the peapod C60 wires
during the charge injection process, which
would account for the observed irreversi-
ble electrical switching.
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