
Metal–Organic Frameworks
Postsynthetic modification (PSM) of a new metal–
organic framework, both at the surface and inside
the channels, is described by M. H. Zeng, M.
Kurmoo, and co-workers in their Communication
on page 4538 ff.

Photoelimination
Highly fluorescent azaborines can be prepared
through photoelimination of B,N-heterocyclic
compounds in solution and in the solid state, as
demonstrated by S. Wang et al. in their Commu-
nication on page 4544 ff.

Iron Catalysis
In their Communication on page 4613 ff.,
T. Taniguchi and co-workers report Mitsunobu
reactions using catalytic amounts of iron phtha-
locyanine and recyclable ethyl 2-arylhydrazinecar-
boxylates in the presence of air.
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… relying on cooperation between Mg ions and a chelating complex (represented
by carp in the picture) were developed by K. Ishihara and co-workers in their
Communication on page 4549 ff. The enantioselective 1,4-hydrophosphinylation of
a,b-unsaturated esters with diaryl phosphine oxides and 1,2-hydrophosphonylation
of a,b-unsaturated ketones with dialkyl phosphites was achieved using chiral 3:2
complexes of (R)-(H8-)BINOLate/MgII ions.
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The heat is on : A new [3þ2] cycloaddition/
cycloreversion strategy allows for catalytic
and thermally allowed carbonyl–olefin
metathesis (see scheme). This strategy
opens opportunities for new develop-
ments in the field of carbonyl–olefin
metathesis, which traditionally relied on
stoichiometric amounts of transition-
metal reagents or photochemical promo-
tion.

A leading light : Molecular systems that
can be remotely controlled by light are
gaining increasing importance in cell
biology and neurosciences because of the
spatial and temporal precision that is
achievable with laser microscopy. Two-

photon excitation has significant advan-
tages over one-photon approaches deep
in biological tissues, but the design of
“smart” probes compatible with cell
physiology is challenging.

Inside and outside : Two consecutive
postsynthetic modifications, first an
elimination reaction in the channels and
then bromination at the surface, were
realized in a new hybrid metal–organic

framework. The dramatic effects of the
different groups in the channels and at the
surface were studied using gas sorption
and the loading/release of solvent and
iodine.
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Highly fluorescent p-conjugated polycyc-
lic azaborines can be prepared from B,N-
heterocyclic compounds with a BR2-CH2

unit through the elimination of an R-H
molecule (see scheme). These clean pho-
toelimination reactions occur both in
solution and in polymers doped with the
precursors.

A little cooperation goes a long way : The
cooperative Brønsted/Lewis acid–base
supramolecular catalysts formed in situ
from simple chiral magnesium(II)
binaphtholate aqua complexes promoted
the highly enantioselective 1,4-hydro-

phosphinylation of a,b-unsaturated esters
with diaryl phosphine oxides and 1,2-
hydrophosphonylation of a,b-unsaturated
ketones with dialkyl phosphites (see
scheme).

Chained up : The p conjugation along B-C-
N chains and a shift into a deep valence
area of s molecular orbitals (HOMO�6)
are the reasons for the high stability of the
dimer [B(NHC)]2 (NHC = N-heterocyclic

carbene). The cyclic compounds
[B(NHC)]n (see selected MOs for n = 6)
exhibit structural and aromatic features
similar to the corresponding hydrocar-
bons (CH)n.

Bigger and better : The new thin-film
organic material octabenzcircumbiphenyl
(OBCB; see scheme) forms an active layer
in a field effect transistor, which can be
switched simultaneously with two differ-
ent inputs, that is, electrical bias and
protonation.
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Cluster model : Large active-site models
(see figure) are used to investigate the
selectivity of limonene epoxide hydrolase,
both the wild type and mutants optimized
through directed evolution. Good agree-
ment is found between theory and the
experimental data, thus demonstrating
that the quantum chemical cluster
approach can be a powerful tool in the
field of asymmetric biocatalysis.

Amazing ammonia : The molecular spin
state of NiII porphyrin, supported on
a ferromagnetic Co surface, can be rever-
sibly switched between spin-off (S = 0)
and spin-on (S = 1) states upon coordi-
nation and decoordination of the gaseous
ligand NH3, respectively (see picture).
This finding clearly indicates the possible
use of the system as a single-molecule-
based magnetochemical sensor and in
spintronics.

A simple but powerful chemical process—
the copolymerization of biomass (glu-
cose) and boric acid as templated by
dicyandiamide (see picture)—was used to
fabricate high-quality doped graphene
monoliths with through-plane nanopores.
The holey graphene monoliths had a high
surface area and showed excellent perfor-
mance as metal-free carbocatalysts for
selective oxidation.

Managing the blues : Chiral heteropoly
blues of achiral polyoxometalate clusters
were created through an intermolecular
interaction with a chiral organic com-
pound. Controllable chiroptical switching
of the cluster complexes was possible
through reversible photochromism of the
polyoxometalates (see picture).
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Applying a CHOK hold : Combined exper-
imental and computational studies of the
binding mode of a rationally designed
inhibitor of the dimeric choline kinase a1
(CHOKa1) explain the molecular mecha-
nism of negative cooperativity (see
scheme) and how the monomers are
connected. The results give insight into
how the symmetry of the dimer can be
partially conserved despite a lack of con-
servation in the static crystal structures.

Let enzymes work : H2 was produced from
xylose and water in one reactor containing
13 enzymes (red). By using a novel poly-
phosphate xylulokinase (XK), xylose was
converted into H2 and CO2 with ap-

proaching 100% of the theoretical yield.
The findings suggest that cell-free biosys-
tems could produce H2 from biomass
xylose at low cost. Xu5P = xylulose 5-
phosphate, G6P = glucose 6-phosphate.

Alcohol is the answer! An inactive, air-
stable, dimeric molybdenum alkylidyne
complex is activated toward ring-opening
alkyne metathesis polymerization
(ROAMP) by the addition of methanol.

The ROAMP is compatible with water and
phenol-containing substrates and with the
in situ photochemical generation of
alkyne monomers from cyclopropenones.

Iron-bound structure : The ferric complex
of a tetradentate siderophore mimic was
synthesized and co-crystallized with the
periplasmic binding protein CeuE of
Campylobacter jejuni. In addition to elec-
trostatic and hydrogen-bonding interac-
tions between the binding pocket and the
substrate, the structure showed direct
coordination of two amino acid side
chains to the FeIII center (orange, see
figure).
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Golden control : The title reaction (see
scheme) proceeds with high stereocontrol
to generate the heterocyclic products in

good yield. Experiments to probe the
mechanism were performed.

An ultra-high-resolution NMR experiment
for the measurement of intraresidue
1H(i)–15N(i)–13C’(i) dipolar–chemical shift
anisotropy relaxation interference is
employed to extract information about
local backbone geometries in intrinsically

disordered proteins. The study of tumor
suppressor BASP1 revealed a population
shift of b-turn geometries at low pH
conditions and a compaction of the
BASP1 structural ensemble.

2,3-Disubstituted benzo[b]furans are pre-
pared in one step from commercially
available phenols and readily accessible
unactivated internal alkynes (see

scheme). This Pd-catalyzed oxidative
annulation has a broad substrate scope
and allows access to a wide range of
benzo[b]furans.

Aerobic recycling : A catalytic amount of
a hydrazine reagent is sufficient to pro-
mote Mitsunobu reactions in the pres-
ence of triphenylphosphine, an iron cata-
lyst, and air. The active form of the

catalyst, an azo species, can be readily
generated by iron-catalyzed aerobic oxi-
dation. MS = molecular sieves, Pc =

phthalocyanine.
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Confined ions : The high penetrating
power and sensitivity of neutron scatter-
ing to isotope substitution are harnessed
to observe changes in the ion concentra-
tion in a porous carbon material as
a function of the applied potential and the
pore size. Depending on the solvent
properties and the solvent–pore-wall
interactions, either enhanced or reduced
ion electroadsorption may take place.

The size, direction, strength, and distri-
bution of hydrogen bonds in several protic
ionic liquids (PILs) has been elucidated
using neutron diffraction and computer
simulation. There is significant variation
in PIL hydrogen bond interactions ranging
from short and linear to long and bi-/
trifurcated. The nature of the PIL’s hydro-
gen bonds reflects its macroscopic prop-
erties.

Mild Magic : A mild, enantioselective
Diels–Alder reaction, catalyzed by a chiral
magnesium phosphate species, has been
developed for the synthesis of various

chiral spirooxindoles. Molecular sieves
were found to have a considerable effect
when used as additives in this reaction.

Turning on your P/C : An amorphous
phosphorus/carbon (a-P/C) composite
was synthesized using simple mechanical
ball milling of red phosphorus and con-
ductive carbon powders. This material
gave an extraordinarily high sodium ion
storage capacity of 1764 mA hg�1 (see
graph) with a very high rate capability,
showing great promise as a high capacity
and high rate anode material for sodium
ion batteries.
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Secondary role : Indole and pyrrole deriv-
atives are alkylated with unactivated sec-
ondary aliphatic alcohols by a Brønsted
acid-catalyzed redox chain reaction
mechanism. Broad functional-group tol-

erance has been demonstrated and pre-
liminary studies suggest that 1,4-reduc-
tion of a putative indolyl carbocation is the
dominant mechanistic pathway.

Buzzing with activity : A hydrogen sulfide
selective fluorogenic probe, 7-azido-4-
methylcoumarin (AzMC), serves as
a highly sensitive assay for cystathionine
b-synthase activity, and is suitable for the
high-throughput discovery of novel
enzyme inhibitors.

Atom-efficient : A selective palladium cat-
alyst system is used for the hydroformy-
lation of alkynes (see picture). In this
syngas reaction, various alkynes were

smoothly transformed to synthetically
interesting a,b-unsaturated aldehydes in
good yields with high regio- and stereo-
selectivity.

Gamma way : Regio- and enantioselective
allylic substitution with a silicon nucleo-
phile generated by copper(I)-catalyzed Si�
B bond activation provides direct access
to a-chiral allylic silanes from linear
acceptors. The enantioconvergent cataly-
sis employing McQuade’s six-membered
N-heterocyclic-carbene–copper(I) catalyst
is applicable to aryl- and alkyl-substituted
allylic phosphates (see scheme).
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Switched on : A molecular concept allows
the generation of magnetism in an aque-
ous sample under the influence of
a freshly added (bio-)chemical analyte.
The analyte (a chemical reagent or
enzyme) triggers the conversion of the
probe, a diamagnetic chelate compound,
into a paramagnetic compound (see
scheme). The two probes prepared are
easily accessible iron(II) chelates, and are
operative at physiological conditions and/
or in serum.

A matter of phis : The size of macro-
molecules is determined by the “universal
calibration” based on the Flory–Fox
equation (see scheme). The effect of the
segmental density of real branched sys-

tems on this equation is investigated. To
study this effect, accurately prepared
polymers with discrete molecular proper-
ties were characterized in detail and
precisely evaluated.

Solubility problems solved : The first
examples of discrete soluble zinc dihy-
dride adducts with NHC ligands reacted
with CO2 to produce formate species and
efficiently catalyzed the dehydrocoupling
of silanes with methanol. These com-
pounds were characterized both in solu-
tion and in the solid state (see picture).

A hexagonal macrocycle consisting of 18
phenylene units (hyperbenzene) was syn-
thesized on a Cu(111) surface in ultrahigh
vacuum by Ullmann coupling of six 4,4’’-
dibromo-m-terphenyl molecules. The
large diameter of 21.3 � and the ability to
assemble in arrays makes hyperbenzene
an interesting candidate for a nanotrough
that could enclose metallic, semicon-
ducting, or molecular quantum dots.
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The unusual suspects : Depending on co-
ligands Ln and the effects of substituents
(R), the well-known triazenides [N(NR)2]�

may act as EPR detectable coordinated
triazenyl ligands, [N(NR)2]C (see scheme).

They are thus new non-innocent ligands
and are related to the hitherto unused
non-innocent nitrogen dioxide ligand,
[NO2]C.

A potent and selective inhibitor of the
anticancer target Polo-like kinase 1 was
found by computer-based molecular
design. This type II kinase inhibitor was
synthesized as suggested by the design
software DOGS and exhibited significant
antiproliferative effects against HeLa cells
without affecting nontransformed cells.
The study provides a proof-of-concept for
reaction-based de novo design as a lead-
ing tool for drug discovery.

Single-crystal to single-crystal transfor-
mations are possible by ion-exchange and
transport reactions through supramolec-
ular channels that are composed of crown
ether molecules and use trihalide ions as

scaffolds. Kinetic measurements of ion
transport at different temperatures pro-
vide activation energy data and show that
a very fast exchange of K+ ions with Na+

ions occurs.

Bridging gas- and solution-phase
chemistry: A gold(I) carbene precursor
complex has been developed and inves-
tigated for catalytic cyclopropanation.
Formation of the carbene intermediate
was first probed by mass spectrometry,

followed by cyclopropanation of p-
methoxystyrene in solution. The imidazo-
lylidene leaving group serves as a base
generated in situ that is necessary in the
putative catalytic cycle.
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Well red : A protein-RNA crosslinker has
been genetically encoded that can be
controlled with red light (see scheme),
thus offering high penetration depths in
biological materials. This should enable

the discovery and mapping of transient
protein–RNA interactions and enable the
design of peptide- and protein-based
drugs for RNA-targeted photodynamic
therapy.
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