
Metal Organopolymeric Frameworks
In their Communication on page 414 ff., S. S. Lee,
M. J. Zaworotko, J. J. Vittal et al. report a light- or
heat-induced single-crystal-to-single-crystal inter-
conversion of a ZnII coordination polymer.

Gold Nanoparticles
The in situ synthesis of gold nanoparticles directly
over a substrate surface by using inkjet printing
followed by heating at 1208C is described by G. E.
Jabbour et al. in their Communication on pa-
ge 420 ff.

Imaging agents
In their Communication on page 493 ff.,
L. Schrçder et al. demonstrate that sensitive
MRI cell tracking with switchable contrast can be
achieved using cryptophanes (CrA) as xenon hosts.
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… that shows a novel type of phase-boundary biocatalysis is described by S. Minko,
A. Voronov, et al. in their Communication on page 483 ff. The enzymogel particles
combine biocatalysis involving enzymes in the particle, stimuli-triggered extracap-
sular biocatalysis, biocatalytic conversion of substrates contacting the enzymogel
when the enzymes engulf the substrate, and stimuli-triggered reattachment of the
released enzymes for their reuse (cover image courtesy of Ella Marushchenko).
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The X factor of tropospheric oxidation :
Formaldehyde oxide, the smallest
“Criegee intermediate”, has been
observed spectroscopically in the gas
phase. Field studies provide increasing
evidence that Criegee intermediates play
a key role in tropospheric oxidation (see
scheme).

Let there be light, let it be white : Recent
developments in the use of chromophore-
based gels as scaffolds for the assembly of
white-light-emitting soft materials have
been significant. The main advantage of
this approach lies in the facile accommo-
dation of selected luminescent compo-
nents within the gel. Excitation-energy-
transfer processes between these com-
ponents ultimately generate the desired
light output.

Risky business? The use of dative bonds
to describe the electronic structure of
main-group compounds has come into
vogue in recent years. But where are the
limits? When does the description as
a dative bond make sense and when is
this view misleading? This Essay develops
the idea on the basis of current examples.

Rarely seen carbenes : Transition-metal
carbenes have been known for about
50 years and have been widely applied as
reagents and catalysts. In contrast, the
carbene chemistry of the rare-earth metals
is much less developed. Rare-earth-metal
alkylidene, especially methylidene com-
pounds (see picture) are an emerging
class of compounds with a high synthetic
potential.
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Among the different ways to effect radical
formation, one-electron reduction
involves the stepwise transfer of one or
two electrons from a donor to an organic

substrate. Besides metallic reagents,
neutral organic molecules have emerged
as an attractive novel source of reducing
electrons.

Make or break : A 3D structure consisting
of an organic polymer containing cyclo-
butane rings blended with a ZnII coordi-
nation polymer was obtained through
a photochemical polymerization reaction.
Monocrystalline metal complexes of
organic polymer ligands are hitherto
unknown. The organic polymer can be
depolymerized by cleavage of the cyclo-
butane rings in a single-crystal-to-single-
crystal manner.

Midas touch : The use of low-cost manu-
facturing approaches in the synthesis of
nanoparticles is critical for many applica-
tions. Reactive inkjet printing, along with
a judicious choice of precursor/solvent

system, was used to synthesize a relatively
uniform assembly of crystalline gold
nanoparticles, with diameters as small as
(8�2) nm, over a given substrate surface.
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Z. C. Zhang, Y. F. Chen, X. B. Xu,
J. C. Zhang, G. L. Xiang, W. He,
X. Wang* 429 – 433
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T. Kuwabara, J. D. Guo, S. Nagase,
M. Saito* 434 – 438

Diversity of the Structures in a Distannene
Complex and its Reduction to Generate
a Six-Membered Ti2Sn4 Ring Complex

Antimicrobial Surfaces

V. V. Komnatnyy, W.-C. Chiang,
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Artificial spider silk : Cationic conjugated
polymers (CCPs) were used to construct
inherent fluorescent microfibers (see pic-
ture) with DNA and histone proteins. The

color of the fibers could be fine-tuned by
changing the molar ratio of the three
different CCPs.

Inorganic–organic hybrids : A series of
well-defined metal–organic frameworks
and FeIII-ICP hollow nanocages (see pic-
ture; ICP = infinite coordination polymer)

were solvothermally prepared. A surface-
energy-driven mechanism may be
responsible for the formation of these
hollow nanocages.

Various characters : Depending on the
stoichiometry, the reaction of dilithio-
stannole 1 with [Cp2TiCl2] yields either the
three-membered TiSn2 ring complex 2 or
the six-membered Ti2Sn4 ring complex 3.
The novel distannene complex 2 can be

regarded as a bis(stannylene) complex, as
a Sn�Sn s complex, and as an unprece-
dented resonance structure with delocal-
ization of the s orbital over the three-
membered TiSn2 ring.

Bacteria-responsive materials : A new
approach for the construction of antimi-
crobial polymeric materials is presented.
Optimized solid-phase synthesis proto-
cols provide access to drug hybrid con-

structs with lipase-labile chemical bonds.
Upon cleavage of this labile bond by
a cognate bacterial lipase, the release of
antimicrobial compounds is triggered
(see picture).
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Get your battery going : Core–shell-struc-
tured CNT@RuO2, a good catalyst for
oxygen-reduction and oxygen-evolution
reactions, was used to construct a Li–O2

battery with a low overpotential (0.72 V)
and thus a high round-trip efficiency (ca.
79%). By preventing the direct contact of
Li2O2 with the carbon nanotube (CNT),
the uniform RuO2 coating hinders the
formation of Li2CO3 to improve round-trip
efficiency and cycling performance (see
picture).

See the potential inside : Non-invasive and
real-time analysis of cellular redox pro-
cesses has been greatly hampered by the
lack of suitable measurement techniques.
An in-cell NMR-based method for meas-
uring the intracellular glutathione redox
potential was developed by direct and
quantitative measurement of isotopically
labeled glutathione introduced exoge-
nously into living yeast (see figure; GSH
and GSSG: reduced and oxidized forms of
glutathione, respectively).

The control of the local diameter of
segmented silica rods was possible by
regulating the reaction temperature
during growth. Segmented silica rods with
controlled local thickness (such as thick-
thin-thick, thin-thick-thin, or thin-thick-
thicker) were thus obtained.

The man with the golden sieves : In the
presence of gold nanoparticles supported
on manganese-oxide-based octahedral
molecular sieves OMS-2 (Au/OMS-2),
dehydrogenative amination of a,b-unsa-

turated aldehydes with amines proceeded
efficiently, with the corresponding enami-
nals isolated in moderate to high yields
(50–97%). The catalysis was truly hetero-
geneous, and Au/OMS-2 could be reused.
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Hierarchy of controls : A cyclic syndiotac-
tic poly(methyl methacrylate) (c-st-PMMA,
blue in the picture) was synthesized with
simultaneous control over molecular
weight, tacticity, and topology. This
meticulous microstructural control made

the c-st-PMMA able to undergo stereo-
complexation with complementary linear
isotactic (l-it-) PMMA (red) to form an
unprecedented supramolecular assembly
with a distinct crystallization mode.

Working together: An organometallic cat-
alyst and a metalloenzyme react cooper-
atively to produce epoxides with high
substrate specificity and regioselectivity

through a dynamic equilibrium of alkenes.
Yields obtained are higher in the one-pot
reaction than that from the sequential
reactions.

Go with the flow: By continuously
manipulating the flow rate and temper-
ature, classical batch-reactor time-series
data were obtained with microreactors
under conditions of low dispersion with
inline IR analysis. The approach requires

significantly less time and a smaller
amount of starting material compared to
one-at-a-time flow experiments, which
allows for the rapid generation of kinetic
data.

Radical fragmentations : Electron transfer
from the photoactivated neutral electron
donor 1 delivers high yields of S�N and
C�N cleavage products for a range of
nitrogen-containing species. These reac-

tions proceed at room temperature and
under mild reaction conditions in the
absence of any metal reagents. DMF =

N,N-dimethylformamide, Ts = 4-toluene-
sulfonyl.
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Hot analysis : The catalytic conversion of
cyclohexanol on zeolite HBEA in hot liquid
water leads to dehydration as well as
alkylation products. A novel microauto-
clave suitable for application in magic
angle spinning (MAS) NMR at high
temperatures has been successfully
applied to obtain new insight into the
mechanistic pathway leading to an
understanding of the reactions under
selected experimental conditions.

Mobile enzymes : An enzymogel, in which
an enzyme is incorporated into a core–
shell nanoparticle bearing a polymer
brush, demonstrates a novel type of
phase-boundary biocatalysis that involves
remotely directed binding to and engulf-

ing insoluble substrates (see picture). The
brush-like architecture favors the efficient
interfacial interaction when the enzymo-
gel spreads over the substrate and
extends the reaction area.

Hybrid electrolytes made of ionic-liquid-
tethered nanoparticles (see picture) out-
perform their corresponding untethered
ionic-liquid electrolytes in terms of elec-
trochemical stability and full-cell applica-
tions in Li/Li4Ti5O12. When employing
lithium metal as the anode, they provide
10000-fold or more dendrite suppression
than one might anticipate based on their
mechanical modulus alone.

Xenon, the crypt keeper : Cryptophanes
(CrA) are introduced as xenon hosts for
live-cell MRI with fluorescence co-regis-
tration. Cellular uptake of the lipophilic
cages, as identified by a unique chemical
shift, is read-out using hyperpolarized
129Xe and chemical exchange saturation
transfer. Localization of labeled cells is
achieved with a single acquisition at low
micromolar CrA concentrations, thus
demonstrating very sensitive MRI cell
tracking with switchable contrast.
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Nervous breakdown : UiO-66, a biomimet-
ic metal–organic framework based on
a zirconium oxo cluster, is capable of
rapidly catalyzing the breakdown of
phosphate-based nerve agent simulants.

UiO-66 catalyzes both methanolysis and
hydrolysis of the nerve agent simulant
methyl paraoxon (shown in the graphic,
R = CH3) with high catalytic efficiency.

Bring to light : A new approach to oxida-
tive decarboxylation under visible light
using O2 as the oxidant has been devel-
oped. A variety of functional groups were
well-tolerated in this reaction and insights

into the mechanism were investigated
with the assistance of EPR spectroscopy,
cyclic voltammetry, and theoretical stud-
ies.

Dihydrofurans that bear methyl-substi-
tuted quaternary stereocenters were
obtained by rhodium(III)-catalyzed enan-
tioselective hydroarylation and C�H

functionalization at mild conditions. The
use of chiral cyclopentadienyl ligands with
a biaryl backbone led to excellent enan-
tioselectivities.

Aim for selectivity : A chemoselective
approach that utilizes N-methoxyamides
has been developed for the total synthesis
of (�)-gephyrotoxin. The N-methoxy
group enabled the direct coupling of the
amide with an aldehyde and amide-selec-
tive reductive allylation in the presence of
a more electrophilic methyl ester, which
resulted in the most concise and efficient
total synthesis of (�)-gephyrotoxin de-
scribed to date.
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Two birds, one stone! The first kinetic
resolution of allyl fluorides was achieved
by the development of an organocatalyzed
enantioselective allylic trifluoromethyla-

tion. Two kinds of chiral fluorinated com-
pounds, which incorporate C*�F and C*�
CF3 units, respectively, can thus be
accessed by a single transformation.

Arylzinc reagents were found to undergo
coupling with aryl and alkenyl halides to
give biaryl and styrene derivatives,
respectively. The cross-coupling, which
features high functional-group tolerance,
proceeds through a single-electron-trans-
fer mechanism and thus does not require
the aid of transition-metal catalysis.

Something to that effect : The title com-
pounds have been prepared by the direct
addition of readily accessible chlorotetra-
fluorosulfanyl arenes to primary alkynes.
Substitution of the apical fluorine of the
pentafluorosulfanyl group enables modu-

lation of the reactivity of this functional
group, while at the same time facilitating
the direct investigation of effects of the
aryl substituent on the aryl tetrafluoro-
sulfanyl-substituted products.

Conformers of molecular adducts : The
Fourier-transform microwave spectrum of
the acrylic acid–difluoroacetic acid adduct
revealed four conformers (see picture).
The spectrum supplied information on
Ubbelohde effect, dissociation energies,
potential-energy functions, and transmis-
sion of information through the p system
of the eight-atom assembly of the two
carboxylic groups.
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Dancing the two-step: Trichalcogenasu-
manenes were synthesized on a multi-
gram scale through a two-step approach
that takes advantage of non-pyrolytic
cyclization and solventless ring contrac-

tion. Solid-state structure and photo-
physical investigations demonstrate that
these compounds are promising candi-
dates for electronic materials.

Variety through selectivity : Highly valua-
ble trifluoromethylated alkenyl iodides,
alkenes, and alkynes were selectively
generated from alkynes and CF3I by
environmentally benign and efficient visi-

ble-light photoredox catalysis. A suitable
choice of catalyst, base, and solvent was
crucial for the reactivity and selectivity of
these processes.

In one go : The first one-pot enantiose-
lective oxidative coupling of cyclic benzylic
ethers with aldehydes has been devel-
oped. A variety of benzylic ethers could be

functionalized with this method, and the
corresponding oxygen heterocycles were
obtained with high enantioselectivity.

OH, so simple! A transition-metal-free
Cs2CO3-catalyzed a-hydroxylation of car-
bonyl compounds with O2 provided
a variety of tertiary a-hydroxycarbonyl
compounds (see scheme; DMSO =

dimethyl sulfoxide), which are widely used

in the chemical and pharmaceutical
industry. The simple conditions and the
use of molecular oxygen as both the
oxidant and the oxygen source make this
protocol very efficient and practical.
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A discrete mixed-metal Li2K4 cluster that
contains phenyl anions and tert-butoxide
is formed smoothly by the metalation of
benzene by Schlosser’s base (nBuLi/
tBuOK) in THF at low temperatures (see
picture). The aggregate itself exhibits
superbasic behavior by metalating tolu-
ene. The delocalized benzyl anion
obtained this way p bonds to potassium
counterions, thereby creating a 2D coor-
dination polymer.

The mild synthesis of imines paves the
way to aminonitriles and amino acids.
Aerobic oxidation of primary and secon-
dary amines in a continuous photoreactor
with singlet oxygen generated in situ led
to the rapid formation of imines, which
were quantitatively trapped as a-amino-
nitriles (see scheme; TMS = trimethyl-
silyl). Benzylic and primary a-aminoni-
triles, precursors for amino acids, could
be efficiently produced in three minutes.

Child’s play : The chemistry of perfluoro-
alkyl silanes is still at its infancy. The
preparation and full characterization has
now been achieved for [PPh4]2[Si(C2F5)3F3]

(see scheme and structure) and [PPh4]
[Si(C2F5)3F2] and their precursor [H-
(OEt2)2][Si(C2F5)3F2] from SiCl4 and LiC2F5

as starting materials.

Si=O in a complex : The first silanone that
is stable at room temperature (3) is
reported. The two-step synthesis involves
carbonylation of the silylidyne complex
1 to give the chromiosilylene 2, followed

by oxidation of 2 with N2O. Silanone 3
features a polar, short Si=O bond
(1.526(3) �) to a trigonal-planar-coordi-
nated silicon center and reacts with water
to give the dihydroxysilyl complex.
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Yin and Yang of b-lactones : Despite their
structural similarity, the natural products
omuralide and vibralactone have different
biological targets. While omuralide blocks
the chymotrypsin-like activity of the pro-
teasome with an IC50 value of 47 nm,
vibralactone does not have any effects at
this protease up to a concentration of
1 mm. Activity-based protein profiling in
HeLa cells revealed that the major targets
of vibralactone are APT1 and APT2.

Selective detection : The first selective tag-
switch method can be used to directly
label protein persulfide units (sites of
S-sulfhydration) in the form of stable
thioether conjugates. It is thought that
H2S alone cannot lead to S-sulfhydration

and that the two possible physiological
mechanisms include reaction with protein
sulfenic acids (P-SOH) and the involve-
ment of metal centers, which would
facilitate the oxidation of H2S to HSC.

Creative combo : Microfluidic combinato-
rial synthesis was used along with com-
putational target prediction to afford
novel imidazopyridines with potent activ-
ity as adenosine A1/2B and adrenergic a1A/B

receptor antagonists. The polypharma-
cology-driven design of molecular librarys
and miniaturized flow synthesis hold
great potential for drug discovery and
chemical biology.

Getting out of shape : Anisometric SiO2

supraparticles are produced by the simple
evaporation of a suspension of sessile
droplets containing fumed silica depos-
ited on a superhydrophobic substrate.
Their shape is directly controlled by the
initial NaCl concentration of the suspen-
sion. This process is easily extended to
supraparticles containing further func-
tional colloidal components.
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Beyond the blue : The vastly different
photochemical properties of 4,4’-dihy-
droxythioindigo and its dimethoxy deriva-
tive demonstrate that excited-state proton
transfer within the rigid ring system of
only one hemithioindigo moiety improves
photostability. This promoting mecha-
nism is the same as that in indigo and in
many UV stabilizers. This concept may
serve as an interesting strategy towards
new photostable dyes for the visible part
of the spectrum.

Light switch: The activity of the metabolic
branch-point enzyme PriA from Mycobac-
terium tuberculosis (mtPriA) can be con-
trolled reversibly by light. Two-pronged
inhibitors based on the dithienylethene

scaffold were designed utilizing mtPriA’s
natural rotational symmetry. Switching
from the flexible, ring-open to the rigid,
ring-closed isomer reduces inhibition
activity by one order of magnitude.
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