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Self-assembly with self-control : Fe2O3

nanocrystals underwent self-assembly in a
disciplined manner to form one-, two-,
and three-dimensional ordered structures
by the mechanism of oriented attachment
(see picture). Thus, the formation of the
organized superstructures did not require
external control, for example, by temper-
ature and pressure, but was intrinsic to
the nanocrystal system.

Take it to the limit : Ultrahigh-porosity
metal–organic frameworks (MOFs) with
extremely high specific surface areas show
very high hydrogen uptake by physisorp-
tion at low temperatures. The total
hydrogen storage capacity of MOF-210
through cryoadsorption exceeds even that
of complex hydrides.

FISHing for complements : The proteome
and the transcriptome in single E. coli
cells were determined simultaneously
through the use of a YFP fusion library
(left, yellow) and an Atto-594-labeled
complementary probe to the same YFP by
fluorescence in situ hybridization (FISH;
right, red), respectively. Interestingly, for
the 129 highly expressed genes studied,
no correlation between transcription and
translation was found.
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Plant Polyphenols: Chemical Properties,
Biological Activities, and Synthesis

Communications

Lipopolysaccharides

M. Piazza, M. Colombo, I. Zanoni,
F. Granucci, P. Tortora, J. Weiss,
T. Gioannini, D. Prosperi,*
F. Peri* 622 – 626

Uniform Lipopolysaccharide (LPS)-
Loaded Magnetic Nanoparticles for the
Investigation of LPS–TLR4 Signaling

Nanocrystal Growth

J. Baek, P. M. Allen, M. G. Bawendi,*
K. F. Jensen* 627 – 630

Investigation of Indium Phosphide
Nanocrystal Synthesis Using a High-
Temperature and High-Pressure
Continuous Flow Microreactor

N-Heterocyclic Carbenes

V. Miranda-Soto, D. B. Grotjahn,*
A. L. Cooksy, J. A. Golen, C. E. Moore,
A. L. Rheingold 631 – 635

A Labile and Catalytically Active Imidazol-
2-yl Fragment System
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To be or not to be polyphenolic! The
flavanol-derived procyanidin B2, the poly-
galloylglucose-derived vescalagin, and the
phloroglucinol-derived fucotriphlore-
thol H are typical examples of condensed
tannins, hydrolyzable tannins, and

phlorotannins. These, and many other
polyphenols, constitute a formidable
chemical arsenal used by plants for
defence and adaptative evolution, and a
rich source of inspiration for the devel-
opment of novel drugs.

Taking its toll : LPS-coated magnetic
nanoparticles (LMNPs) are synthesized
by noncovalently linking LPS to oleyl-
amine-coated iron oxide nanoparticles.
LMNPs are stable, water-soluble, have
homogeneous size and shape, and load
an average of 130 LPS molecules. LMNPs
induce mild CD14-dependent Toll-like
receptor 4 (TLR4) activation in innate
immune cells (see picture).

The important parameters for the syn-
thesis of indium phosphide nanocrystals
(InP NCs) are examined in a continuous
three-stage microfluidic system (see
figure). InP NC growth is largely inde-
pendent of the experimental parameters
that are significant in CdSe NC syntheses,
such as mixing temperature and reagent
concentrations. However, the concentra-
tion of myristic acid (MA) is important
role for the growth of InP NCs.

More than an innocent bystander :
Deprotonation of the N�H group in I with
nBuLi/[D8]THF gave a highly reactive
{(thf)2LiCl} adduct II of an imidazol-2-yl

species. Compounds II and IV readily
heterolyze H2 to form III, whereas iPrOH
acts as a hydrogen source to generate III
from II.
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Pores and pores : Metal–organic frame-
work (MOF) nanospheres with long-range
ordered mesopores, the walls of which are
composed of microporous structure
units, were synthesized in binary solvent
systems of ionic liquid and supercritical
CO2. The MOF nanostructure has many
potential applications and its preparation
could easily be applied to MOFs with
other metal ions and ligands.

If the cap fits : Attachment of collagen
(Col) to silica nanoparticles (MSN) by a
disulfide linker, followed by introduction
of lactobionic acid (LA, a cell-specific
targeting moiety), results in a redox-
responsive system for cell-specific intra-
cellular drug delivery and efficient endo-
cytosis (see picture). Controlled release of
a model drug (fluorescein isothiocyanate,
FITC) was achieved by cleavage of the
disufide bonds.

Route finder : The Passerini three-compo-
nent reaction of a carboxylic acid, an
aldehyde (or ketone), and an isocyanide to
give an a-acyloxycarboxamide actually
follows a four-component mechanism
involving an additional molecule of car-
boxylic acid (see scheme). The discovery
was made by applying a new “reaction
route explorer” to the simplest Passerini
reaction (HCOOH + HCHO + CH3NC).

Getting bigger : Oriented attachment
takes place among large hematite nano-
crystals with a size over 100 nm to form
2D assemblies that further assemble into

3D superstructures through dipole–dipole
interactions. Based on shape selectivity,
1D nanorods can be assembled into 3D
quasi nanocubes by oriented attachment.
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F. Su, S. C. Mathew, L. Mçhlmann,
M. Antonietti, X. Wang,*
S. Blechert* 657 – 660
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Metal exchange : A layered alkali silicate,
magadiite, effectively concentrates Zn2+

from seawater by ion exchange even in the
presence of Cd2+. The interlayer Na+ of
magadiite is almost quantitatively
exchanged with Zn2+ in mixed-electrolyte
solutions (see picture).

Coupling on sunshine : A simple and
efficient synthesis of benzoxazoles, benz-
imidazoles, and benzothiazoles is realized
through a one-pot preparation driven by a
photocatalytic cascade reaction. Carbon
nitride and visible light are employed to
achieve this metal-free aerobic oxidation
of amines to imines (see scheme; mpg-
C3N4 = mesoporous graphite carbon
nitride).

Peaceful coexistence : Brønsted acids and
bases were attached to different surfaces
of a mesoporous silica nanoparticle. The
internal surface was functionalized by
using co-condensation, and postsynthesis
grafting was used to functionalize the
external surface. A two-step reaction
sequence that cannot proceed with an
acid and base in the same pot was
accomplished using the bifunctionalized
nanoparticle (see scheme).

Heart of gold : Surface-enhanced fluores-
cence (SEF) is demonstrated with silica-
coated gold nanoparticles (SHINEF) that
act as “smart dust” on the surface of a
Langmuir–Blodgett monolayer. Coating
gold nanoparticles of different sizes and
shapes opens a wide range of applications
for SEF, where the shape of the core with
an appropriate thickness of the coating
can be tuned for specific tasks.
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Coming clean : Impurities and carbon
dioxide in raw biogas are separated by a
“condensing-liquid membrane”, based on
the different solubility of components in a
very thin continuously refreshed water
layer in a hydrophilic porous membrane
(see picture; blue areas: thin water layer in
the porous membrane).

Water difference : Using H2O as the reac-
tion medium in a conventional hydro-
thermal synthesis gives two nonporous
materials with dense dia frameworks,
dia(Zn) and dia(Co), from 2-methylimi-
dazole and M(OAc)2 (M = Zn, Co; see
structures, left). However, separation of
the H2O and a solid mixture of the same
starting materials in a steam-assisted
conversion gives open-framework porous
materials, ZIF-8 and ZIF-67 (right).

A core challenge : The asymmetric formal
syntheses of the title compounds have
been accomplished. By using a modular
approach, phenolic tosylamide 1 was
synthesized through palladium cross-
couplings (blue bonds), and its partici-
pation in a hypervalent iodine mediated
oxidative coupling reaction (red bonds)
enabled the construction of the challeng-
ing heterocyclic core of (�)-phalarine.

Two key reaction types were used for
the total synthesis of the antibiotic agent
(þ)-TMC-151C: the vinylogous
Mukaiyama aldol reaction and silicon-
tethered ring-closing metathesis

(RCM; see scheme). This strategy should
provide efficient access to a range of
related natural polyketides containing
pent-2-ene-1,5-diol units.
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Different than others : Dimeric rho-
dium(II) carboxylates uniquely catalyze
the 6-endo-dig selective hydroamination of
propargylguanidines while tranditional p-

Lewis acids are typically 5-exo-dig selective
(see scheme, oct = octanoate). Further-
more, this represents a new role for RhII to
activate alkynes for addition chemistry.

For the first time iridium catalysis has
been used for the synthesis of chiral
tetrahydroisoquinolines with excellent
yields and high enantioselectivities (see
scheme; cod = 1,5-cyclooctadiene,

DBU = 1,8-diazabicyclo[5.4.0]undec-7-
ene). These products are important chiral
building blocks for the synthesis of bio-
logically active compounds, in particular
alkaloids.

Playing tag : Incorporation of the genet-
ically encoded amino acid bipyridylalanine
into a protein creates a site-specific bind-
ing site for CoII. Pronounced pseudocon-
tact shifts generated by the CoII ion in the
NMR spectra delivers powerful long-range
structure information for the facile analy-
sis of proteins as well as protein–protein
and protein–ligand complexes (see pic-
ture for a representation of the psuedo-
contact shift in the protein).

The cationic, water soluble manganese
imidazolium porphyrin [Mn(TDMImP)]
efficiently catalyzes the dismutation of
chlorite ion (ClO2

�) to chlorine dioxide.
The gaseous product ClO2 could be
isolated in 60% yield (500 turnovers at
0.5 turnover s�1) and the catalyst was
completely recovered. Oxo-transfer from
chlorite to the MnIII catalyst is proposed to
be the rate limiting step. An immobilized
form of the catalyst was also active.
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Chloride oxyanions are of interest because
of their use as disinfectants and concerns
over their accumulation in the environ-
ment. A water-soluble manganese por-
phyrin catalyzes the dismutation of chlor-

ite (ClO2
�) to chlorine dioxide (ClO2)

through a series of electron- and atom-
transfer reactions. A high-valent manga-
nese(IV) oxo species is observed and the
ClO2 product inhibits the reaction.

Transparent examples : Optical resins
containing dispersed gold nanoparticles
(AuNPs) can be prepared by the title
method. The obtained light-yellow
AuNPs/thiourethane resins contain
nanoparticles less than 1 nm in diameter
and show good transparency and fluores-
cence at 690 nm (see picture). The anal-
ogous urethane resins are transparent
with a red color arising from the surface
plasmon absorption of the AuNPs.

Surfing with the kinase : A soluble kinase
phosphorylates an immobilized peptide
substrate most rapidly at the boundary
between product and substrate, and gives
rise to a “wave” of propagating product.
Such systems offer an approach to engi-
neering reactions to give spatio-temporal
control over progression of reactions.

A modular hexadentate polyamide ligand
directs the assembly of triiron complexes
(see structure). Crystallographic studies
reveal significant metal–metal bonding
interactions, which are enhanced upon
oxidation.
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Picking Cotton : Strong host–guest com-
plexation of chiral carboxylic acids results
in the amplification of one of the chiral
conformers of a bis[Zn2+(salphen)] com-
plex, which can racemize by axis rotation
(see picture). The complexation leads to a
CD signal for which the sign of the first
Cotton effect directly relates to the abso-
lute configuration of the substrate and the
amplitude depends on the size and nature
of the substituents.

A puckered platform : Azatriquinanes and
azatriquinacenes are convex, rigid molec-
ular scaffolds for constructing tripodal
ligands and calix-like structures with a
basic nitrogen site at the bottom of the
cavity (see space-filling structure; blue N,
green Cl, red O, gray C, light gray H)

Thermochromic luminescence is charac-
teristic of the title system, which is
fabricated by layer-by-layer assembly of
anionic bis(2-sulfonatostyryl)biphenyl
(BSB) and positively charged layered
double hydroxide (LDH) nanosheets on
quartz glass. The BSB/LDH films show
fast luminescent response and switching
properties, including changes in color
(see picture), fluorescence lifetime, and
anisotropy in the range 20–100 8C.

Performing under strain : Microcapsules
arrayed on an elastomer substrate
pumped out preloaded molecules upon
mechanical stretching of the substrate as
a result of a decrease in microcapsule

volume. This technology could be applied
to drug release, for example, from a
flexible patch containing the drug through
mechanical stimulation by opening and
closing of the hand (see picture).
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One at a time : A rhodium aqua complex
and a heterodinuclear iridium–ruthenium
complex (see picture) act as effective
catalysts for the photocatalytic two-elec-
tron reduction of protons. Hydrogen is
produced with the aid of a photosensitizer
and an electron donor by disproportiona-
tion of the corresponding one-electron-
reduced metal complexes.

Simple immersion of noble metals,
oxides, semiconductors, and synthetic
polymer substrates in a mussel-mimetic
catecholamine polymer solution
p(DOMA-AEMA) leads to formation of a

thin film on the substrate. The resulting
coated substrates can bind DNA without
further surface treatment. This approach
provides a new entrance to DNA micro-
array fabrication.

Pushing the limits : A 200 � 106 Da struc-
turally defined, linear macromolecule
(PG5) has a molar mass, cross-section
dimension, and cylindrical shape that are
comparable to some naturally occurring
objects, such as amyloid fibrils or certain
plant viruses. The macromolecule is
resistant against flattening out on a sur-
face; the picture shows PG5 embracing
the tobacco mosaic virus (TMV).

The rate of N inversion in aziridine deriv-
atives is found to depend upon intra-
molecular interactions between the azir-
idine N and attached functional groups,
thus allowing specific noncovalent inter-
actions to be studied. The ortho-substi-

tuted pyridine undergoes faster inversion
as a result of the formation of an intra-
molecular amide–pyridine (NH···N)
hydrogen bond in its transition state (see
scheme).
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Inner value : A new high-concentration
synthesis of Pt nanodendrite employs Au-
seed-mediated growth inside a hollow
silica nanosphere (see picture). The
resulting material is substantially more

active than commercial Pt black in the
oxygen reduction reaction. Pt nanoden-
drite colloid with tunable dispersity as well
as hybrid nanocrystals of various metals
were also fabricated by the procedure.

Pulling the old switcheroo : Microporosity
can be switched “on” and “off” in a
crystalline molecular organic solid com-
posed of cage molecules (see scheme).
The switch is facilitated by conformational
flexibility in the soft organic crystal state.

Let’s talk about six! A new chiral disul-
fonimide catalyzed vinylogous
Mukaiyama aldol addition of crotonic acid
derived nucleophiles to aldehydes has
been developed and the concept of vinyl-
ogy was further expanded to double

vinylogous, sorbic acid derived nucleo-
philes. This reaction is an example of a
previously unknown e-selective bisvinylo-
gous Mukaiyama Aldol addition that
extends the substrate by six carbon atoms
(see scheme).

Cleaning up their act : A novel CO2-stable
and cobalt-free dual-phase membrane for
oxygen separation from air has been
developed that consists of 40 wt%
NiFe2O4 and 60 wt% Ce0.9Gd0.1O2�d. This
membrane shows a steady oxygen per-
meation flux over 100 h using CO2 as
sweep gas at 1000 8C.
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New docking sites : Sb�N bonds formed
under hydrothermal conditions enable the
attachment of primary and secondary
organic amines (see structures, C gray,
N blue) to antimonato polyoxovanadate
cluster anions (polyhedral representa-
tions; O red, Sb yellow), whose charge
can be compensated by protonated
amines.

A molecular revolving door : A gated
molecular proton channel that can effi-
ciently transport protons under electric
fields was designed and tested in molec-
ular dynamics simulations. In this proton
channel a rotatable chemical group, which

is attached to the inner wall of the nano-
pore, serves as the gate and the external
electric field as energy source. The binding
and release of a proton leads to the
opening and closing of the gate, respec-
tively.

Inseparable zinc pair : The reaction of
homoleptic {GaCp*}-containing com-
pounds [M(GaCp*)4] (M = Pd, Pt;
Cp* = Me5C5) with [Zn2Cp*2] leads to the
formation of [M(GaCp*)2(ZnCp*)2-
(ZnZnCp*)2] (see picture: C gray, Ga yel-
low, Zn green, Pd blue) and [M(ZnCp*)4-
(ZnZnCp*)4]. Both molecules involve the
novel zinc ligand system {ZnZnCp*},
which contains an intact Zn�Zn bond.
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