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Phase
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A Salicylbisimine Cage Compound with a High Surface Area and
Selective CO,/CH, Adsorption V. Miranda-Soto, D. B. Grotjahn,* A. L. Cooksy, J. A. Golen,

C. E. Moore, A. L. Rheingold
F. Lockyear, M. A. Parkes, S. D. Price* Creating a Labile and Catalytically Active Imidazol-2-yl Fragment
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Author Profile

“The biggest problem that scientists face is to repeatedly ~ Herbert Waldmann ________ 346-348
come up with good ideas in the course of their entire career.

The greatest scientific advance in the next decade will be

the development of personalized medicine ...”

This and more about Herbert Waldmann can be found

on page 346.

Books

Absolutely Small Michael D. Fayer reviewed by T. Heine —_______ 349

Highlights

D. Paschek,* R. Ludwig* ____ 352-353

Visible effects of ions on the hydrogen-
bond structure of water (see picture; blue:
ion, red/gray: first/second hydration
shell) can be observed by new spectro-
scopic methods. These experiments along
with molecular dynamics simulations
provide important information about the
translational and rotational motion of
water molecules in salt solution. The
observed ion-specific long-range pattern
of the hydrogen-bond network sheds new
light on the Hofmeister effect.

Specific lon Effects on Water Structure
and Dynamics beyond the First Hydration
Shell
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Portable NMR Spectrometers
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M. Rasheed, T. Wirth* _____ 357-358

Intelligent Microflow: Development of
Self-Optimizing Reaction Systems

Reviews

Colloids

F. Li, D. P. Josephson,

A. Stein* 360-388

Colloidal Assembly: The Road from
Particles to Colloidal Molecules and
Crystals
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A dream come true: Microreactor tech-

nology combined with online analysis can

be used to optimize reaction conditions.
Computer algorithms “decide” which
parameters to adjust, and the optimiza-
tion process itself is optimized.

Analysis on the go: Portable high-resolu-
tion NMR spectroscopy is of great interest
for many applications. Recent advances in
magnet design, spectrometer stability,
and acquisition schemes have placed the
realization of low-field spectrometers
based on room-temperature permanent
magnets and that can deliver chemical
shift resolution within reach.

L¥
odos product
L temperature
flow control control analysis

[ computer control and ./

data processing

The girl with colloid-oscope eyes: Assem-
bly of colloidal molecules and colloidal
crystals with complex features requires
control over short-range and long-range
interactions and capabilities for placing

postage paid at Jamaica, NY 11431. US POST-
MASTER: send address changes to Angewandte
Chemie, Journal Customer Services, John
Wiley & Sons Inc., 350 Main St., Malden,

MA 02148-5020. Annual subscription price for
institutions: US$ 9442/8583 (valid for print and
electronic / print or electronic delivery); for

© 2011 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

and orienting colloidal particles. Espe-
cially interesting structures may be
obtained from colloids and colloidal clus-
ters with anisotropic shapes that are
capable of binding in specific directions.

individuals who are personal members of a
national chemical society prices are available
on request. Postage and handling charges
included. All prices are subject to local VAT/
sales tax.
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Solitary confinement: The described
approach enabled high-throughput DNA
preparation followed by multiplex emul-
sion PCR for the detection and sequenc-
ing of genetic targets (see picture). No
droplet sorting was required, and single-
cell segregation was maintained through-
out owing to the incorporation of primer-
functionalized beads as amplicon sub-
strates.

In the pocket: The supramolecular inter-
actions between a Rh phosphine catalyst
equipped with an anion-binding pocket
and alkenes that contain anionic func-
tionalities (see picture) provide an excel-
lent design concept to achieve remote
control of the regioselectivity in hydro-
formylation reactions. The 4-pentenoate
and 3-butenylphosphonate, which fit
tightly between the Rh center and the
pocket, were hydroformylated with
unprecedented selectivity.

Make it a double: Complementary probes
with two pyrene labels were engineered for
the amplification of a target DNA
sequence. In the stem-closed conforma-
tion of the probes in the absence of the
target, the two pyrene moieties were
separated. The target propagated hybrid-
ization chain reactions to bring pyrene
moieties on neighboring probes close
together to form fluorescent pyrene exci-
mers (see picture).

ubiquitin

a-synuclein
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Ubiquitinate me here: The semisynthesis
and characterization of a site-specifically
monoubiquitinated form of a-synuclein
(see picture) enabled investigation of the
effect of ubiquitination on membrane
binding, oligomerization, and fibrillogen-
esis. The introduction of specific ubiquitin
modifications into a-synuclein will shed
light on the role of ubiquitination in
regulating the function(s) of a-synuclein
in health and disease.

© 2011 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Enzyme inhibited: The important role of
anion—T interactions that are present in
the active site of the urate oxidase enzyme
is reported (see picture). The inhibition of
this enzyme by cyanide ions is caused by
the existence of an anion—m interaction
between the inhibitor and the enzymatic
substrate. This investigation extends the
relevance of anion— interactions to
important fields such as enzyme chemis-
try.
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A new “star” catalyst: Carbon-supported
multiarmed starlike Pt nanowires (see
SEM picture) are highly active and stable
electrocatalysts for proton-exchange
membrane fuel cells. This novel nano-
structure shows much improved activity
and durability over the current commer-
cial Pt/C catalyst made of Pt nanoparti-
cles.

© 2011 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

In and out: Compartmentalization in a
porous polyoxometalate capsule (see
structure, red and blue polyhedra) allows
acetate ions (green/red or orange/red),
coordinated to different internal sites, to
exchange not only with each other (yellow
double arrow) but also with those outside
in bulk aqueous solution.

Pressure-dependent isomerization: Pres-
sure has been applied to manipulate the
structure—property relationship of the
copper(ll)-based coordination network
CuF,(H,0),(pyz) (pyz=pyrazine). The
elongated Jahn-Teller axis was found to
switch sequentially from the N—Cu—N
(<0.9 GPa), to the O—Cu—0O (0.9—

3.1 GPa), to the F—Cu—F bonds

(>3.1 GPa; see picture). This orbital
reordering leads to a drastic change in the
magnetic properties, whereby the mag-
netic structure changes from two-dimen-
sional to one-dimensional above 0.9 GPa.

Angew. Chem. Int. Ed. 201, 50, 329—340
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Precious bacterium: Biologically pro-
duced palladium nanoparticles bound to a
cell membrane participated in electron-
transport pathways as well as electro-
catalysis on an electrode surface (see
picture). Periplasmic hydrogenases
([FeFe]) and cytochromes (Cyt) may be
involved in the processes.
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Let your light shine: The atomically mono-
disperse Pt; nanocluster has low cyto-

toxicity and a fluorescence quantum yield
of 18 %. Furthermore, it can be used as a
fluorescent probe for cellular imaging (see

Chiral nanotube: A flexible porous homo-
chiral SrSi, framework of two types of
single-stranded helical nanotubes is pre-
sented (see structure). The Cu' ions in the
framework can be oxidized to Cu'" through
single-crystal-to-single-crystal transforma-
tion forming a new, topologically equiv-
alent phase, accompanied by an expan-
sion in the unit cell volume of 12.51%.

Infiltrate and destroy: In an environment
rich in protonating or oxidative species,
such as the intracellular milieu of cancer
cells, the main absorption band of spher-
ical, water-soluble polyaniline nanoparti-
cles was red-shifted to a near-infrared
(NIR) wavelength as a result of the
formation of the emeraldine salt (see
picture). The doped nanoparticles caused
photothermal ablation of cancer cells
upon NIR laser irradiation in vitro and in
vivo.

Angew. Chem. Int. Ed. 201, 50, 329—340
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picture; gray sphere: Pts nanocluster;
PAMAM (G4-OH): fourth-generation
polyamidoamine dendrimer; scale bar
20 um).

Polyaniline nanoparticle (emeraldine salt)

intracellular
region
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Small change, big difference: A minor
structural modification of water-oxidation
catalysts changes the kinetics of O,
evolution from second- to first-order (see
scheme). According to DFT calculations,
the torsional flexibility of the chelating

Catalytic cavities: Hybrid zeolitic imid-
azolate frameworks (HZIFs) integrate
compositional and structural features of
inorganic zeolites and zeolitic imidazolate
frameworks (ZIFs). The combination of
catalytically active TO, tetrahedra with
zinc—imidazolate units leads to a new kind
of porous material with distinct frame-
work topology, unusual high thermal
stability, and catalytic properties.

cat. FeCl,

PAr,
« QX

PAr,

I

SR AryZn
(X=0, NR)

Me
w'H | X
' W flexible ™~
7N ‘ 7
N N
binuclear | S -
pathway 0/ ~c

-4

ligands and their reorganization through
the catalytic cycle are implicated in path-
way selectivity, and the auxiliary carboxyl-
ate group becomes involved in proton-
coupled nucleophilic attack.

ZIFs

HZIFs

X

Ar
mm’ c

no p-heteroatom

elimination

Highly diastereoselective carbometalation
of oxa- and azabicyclic alkenes with aryl-
zinc reagents has been achieved by using
FeCl; and novel ortho-phenylene diphos-
phine ligands (see scheme; E=elec-

NBn, NBn,
para Ar! ortho
arylation arylation

In short order: A copper-catalyzed Frie-
del-Crafts-type strategy has been devel-
oped for the title reaction. An iterative
C—H arylation strategy has also been
demonstrated for the functionalization of

© 2011 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

trophile). The carbozincation products are
stable towards B-heteroatom elimination

and can be trapped with various electro-

philes.

an NHPiv

-
RO O
@)

anilines by sequentially delivering differ-
ent aromatic groups to the para, ortho, and
meta positions (see scheme, Bn=benzyl,
Piv = pivaloyl).

meta
arylation
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Strong competition: A method for the
meta-selective arylation of the highly ver-
satile a-aryl carbonyl motif using diaryl-
iodonium salts is described. In this Cu'-
catalyzed process the remote carbonyl
group is capable of overpowering even

Speed trap: Cysteamine reacts in DMSO
with electrophilic double bonds to afford
Michael adducts (see scheme), whereas
no trapping reaction takes place in apolar
solvents. A simple and quick NMR spec-
troscopic method to identify Michael

NO;
Cl Bn

+ MeO._N._SiMeg
CFs

Breaking the aromaticity barrier: Nitro-
benzene derivatives and other nitroarenes
smoothly react at room temperature with
an azomethine ylide to yield polycyclic
adducts in high yields (see scheme;

Cu'-catalyzed
meta-selective MeO
C—H arylation

> 25 examples

DMSO

Me 9Me

e
o

strongly para-directing functionalities to
form the elusive meta-products (see
scheme). Remarkably, the arylation pro-
cess can also operate under metal-free
conditions.

OoTf

NH

CDCl,

i: o
/\\

acceptors and sort them into reversible
and irreversible thiol sinks is validated
biologically in a cellular assay sensitive to
thiol-trapping agents. DMSO = dimethyl
sulfoxide.

cat TFA

0°C —RT
35h

Bn =benzyl, TFA =trifluoroacetic acid).
This unprecedented loss of aromaticity
delivers scaffolds prone to a number of
potentially interesting derivatizations.

Small but mighty: Current methods for
generating oil-in-water emulsions provide
nanoparticle-stabilized capsules (NPSCs)
that are too large for efficient delivery.
Electrostatic and hydrogen-bonding inter-

Angew. Chem. Int. Ed. 201, 50, 329—340

actions were combined to create stable
NPSCs with diameters of around 100 nm.
Their potential as delivery vehicles was
demonstrated through dye studies with
Hela cells.

© 2011 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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A close analogue to diazide: Azido isocy-
anate, N;-NCO, is formed by a stepwise
photo-induced decomposition of carbonyl
diazide, CO(N,),, and characterized by

Fatal extraction: The Hofmeister bias for
sulfate ions in aqueous environments can
be overcome by using a tripodal hexaurea
receptor (L) that completely encapsulates
the sulfate ion in a complementary cavity
protected by hydrophobic aromatic rings
(see picture; C gray, N blue, O red, S yel-
low). Almost quantitative extraction of
sulfate ions from an aqueous to an
organic phase is achieved when this
receptor is used as a liquid-liquid extrac-
tant.

Permanent storage: The gas storage
capacities of metal-organic frameworks
can be increased by incorporation of
carbon nanotubes and doping of the
resulting framework with lithium ions (see
picture, C turquoise, Cu green polyhedra,
Li purple, O red). This combination of
modifications results in an improvement
of the CO, and CH, uptakes by about
305% and 200% (T=298 K and

P=18 bar), respectively, compared to the
unmodified compounds.

= . -

Si0,

100um

PIgG 100um
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matrix IR, UV/Vis spectroscopy, and DFT
calculations (see scheme). The azido
carbonyl nitrene intermediate N;C(O)N
has also been characterized.

Organic phase

O

Aqueous Aqueous
phase phase
Ba* Rlorg

cr NOy”

Leaving an imprint: Hierarchical protein
imprinting starting from wide-pore silica
modified with a submonolayer of ad-
sorbed protein (IgG or HSA) leads to an
inverse polymeric replica of the silica
template that features highly accessible
protein-complementary binding sites (see
picture). The resulting poly(acrylamide)
beads (PlgG or PHSA) feature high bind-
ing capacities and can be used to selec-
tively capture the proteins HSA and 1gG
from blood serum.
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Heteronanostructured photoelectrodes
were fabricated by atomic layer deposition
of WO; and stabilized with an Mn-based
oxygen-evolving catalyst. The resulting
electrode absorbs photons to create elec-
trons and holes, the separation of which is
assisted by the built-in field within the
semiconductor. Electrons are collected,
and holes transferred to the catalyst to
split H,O into oxygen and hydrogen (see
schematic).

Stimuli

-'r'f

Swarming process: Gold microparticles
can be organized into discrete regions by
using an electrolyte gradient triggered by
adding hydrazine to hydrogen peroxide

Chemical

/| Mn H,0
~——000/!/
WO, PN mptm .'4‘ O.+H"
: : 2
000~ \—

—
- .

‘.

o g

-
(see picture). Control of the surface
chemistry and particle density is used for

tailoring the size and shape of the micro-
particle swarms.

H o /N \
Py 2| orves ey
[Ti]\ /Tal : /[Ti’]\N/ra] 577 [Tla]\ / a
N/N \ N/ N =
v/ J
[NPN]Ta = [Ta) (/ //

Some dinitrogen on the side: 1,2-cumu-
lenes, such as carbodiimides, carbon

disulfide, and isothiocyanates, react with
the side-on end-on N, tantalum complex

In/CuCl
—X — —In — » R—
B o [PdCIy(PPhs),] R

through a [24-2] cycloaddition pathway to
result in the formation of new carbon-
nitrogen bonds.

Ar—X

Ar
R = alkyl R=alkyl  LiCl DMA
X=Br,| X=Cl,Br,l  100°C

compatible with COR, COOR, CHO, CN, CI, Br, OH, OTBS, NO,, C=C

A direct result: Alkyl indium reagents are
synthesized by the insertion of indium
into alkyl halide mediated by CuCl. The
synthetic utility of these reagents is dem-
onstrated by their palladium-catalyzed
coupling with aryl halides (see scheme).

Angew. Chem. Int. Ed. 201, 50, 329—340

The reagents are compatible with various
functional groups, and this makes the
protocol generally useful in organic syn-
thesis. DMA = N,N-dimethylacetamide,
TBS =tert-butyldimethylsilyl.

© 2011 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Water Splitting by Tungsten Oxide
Prepared by Atomic Layer Deposition and
Decorated with an Oxygen-Evolving
Catalyst

Microparticles
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Reaction of 1,2-Cumulenes with a
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and End-On-Bound Dinitrogen

Organoindium Reagents

Z. L. Shen, K. K. K. Goh, Y. S. Yang,
Y. C. Lai, C. H. A. Wong, H. L. Cheong,
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Direct Synthesis of Water-Tolerant Alkyl
Indium Reagents and Their Application in
Palladium-Catalyzed Couplings with Aryl
Halides
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Cyclopentadienyl Ligands

S. Demir, T. ). Mueller, ). W. Ziller,
W. J. Evans* 515-518

Tris (polyalkylcyclopentadienyl)
Complexes: The Elusive

[(M*-CsRs),M ('-CsR;)] Structure and
Trihapto Cyclopentadienyl Coordination
Involving a Methyl Substituent

Classics surprise: Exploration of the
(CsMeyH)~ chemistry of Sc, Y, and Lu
metallocenes has led to the first example
of a bis(n®) (n")-tris (polyalkylcyclopenta-
dienyl) complex and a new three-atom
coordination mode for polyalkylcyclopen-
tadienyl ligands (see scheme).

q OH
Homogeneous Catalysis ! A
By L Phoy-CN _1-2.5 mol% {Rh(OH)(cod)}] % ~CN
O/ # Te 1 equiv K;CO,, 1,4-dioxane »
P. Anbarasan, H. Neumann, R/ 80°C, 4h R/

M. Beller* 519-522

A General Rhodium-Catalyzed Cyanation
of Aryl and Alkenyl Boronic Acids

Give me a cyanide: N-cyano-N-phenyl-p-
methylbenzenesulfonamide as a cyana-

tion reagent allows the synthesis of aryl-
(alkenyl) nitriles in good yield under mild
conditions (see scheme; cod =cycloocta-

[LCUF] (1.0-5.0 mol %)
HSI(OE), (2.0 equiv)
o (balloon)
R———R

R
HCl aqg. R\%\
1,4-dioxane or hexanes

704100°C, 12 h H

CO, Fixation

T. Fujihara, T. Xu, K. Semba, ]. Terao,
Y. Tsuji 523-527

Getting a fix: The copper-catalyzed
hydrocarboxylation of alkynes using
carbon dioxide in the presence of a
hydrosilane, which serves as a reducing

Self-Assembly : \o E— O\
O

HO

ES

Copper-Catalyzed Hydrocarboxylation of
Alkynes Using Carbon Dioxide and
Hydrosilanes

D. Ajami, P. M. Tolstoy, H. Dube,
S. Odermatt, B. Koeppe, J. Guo,
H.-H. Limbach,* J. Rebek, Jr.*

528 -531

Encapsulated Carboxylic Acid Dimers with
Compressed Hydrogen Bonds

Structure Elucidation

H. Steinmetz, K. Gerth, R. Jansen,
N. Schlager, R. Dehn, S. Reinecke,
A. Kirschning,* R. Miller* __ 532-536

Elansolid A, a Unique Macrolide
Antibiotic from Chitinophaga sancti
Isolated as Two Stable Atropisomers

Inflexibility: Elansolid A was isolated from
Chitinophaga sancti (Flexibacter sancti) as
the two separable isomers A1 and A2 (1

and 1%, respectively). Molecular modeling
revealed that they are stable atropisomers
which are “frozen” by 14 inflexible bonds

www.angewandte.org © 2011 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

up to 90% yield

1,5-diene). Combination of the procedure
with the direct borylation of arenes and
hydroboration of alkynes leads to the
straightforward synthesis of various

| S

IMes ClylPr

agent, has been developed (see scheme).
Copper fluorides bearing N-heterocyclic
carbene ligands such as IMes and Cl,IPr
show high catalytic activities.

Under pressure: Carboxylic acid dimers
enclosed in molecular capsules experi-
ence an internal pressure of about 5-
10 kbar, which leads to compression of
the hydrogen bonds (see scheme).

11 £ 1*

within the 19-membered macrolide ring.
The absolute configuration was estab-
lished by synthesis of the C1-C11 frag-
ment. Elansolid A2 shows activity against
Gram-positive bacteria.
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Entering the iron age: The first general
method for iron-catalyzed monocarbony-
lation of alkynes has been developed. A
range of structurally diverse cinnamides
and acrylamides have been obtained
smoothly starting from commercially
available amines and alkynes in the pres-
ence of [Fe;(CO),,] and ligand L (see
scheme). The method is highly chemo-
and regioselective and requires no
expensive catalyst.

o

Lead role: The role of peptidyl a-keto
aldehydes as proteasome inhibitors is well
established, yet their molecular binding
mode requires additional investigation
(see picture). A cyclization mechanism
that proceeds through hemiketal and

When included in a supramolecular barrel
with transition-metal ions as lids, bicyclic
azoalkanes undergo phase-selective pho-
tolysis to afford new photoproducts and
photoproduct distributions. In the pres-
ence of the macrocycle cucurbit[7]uril and
Ag* ions, 2,3-diazabicyclo[2.2.1]hept-2-

Angew. Chem. Int. Ed. 201, 50, 329—340

RZ
[Fe3(CO)o), L !
Rl—= + HNRZR? —— == RK/WNW
CO (10 bar) 0
7N\
L= NN

Schiff base formation with the nucleo-
philic N-terminal threonine of 85 is shown
to result in the reversible formation of a
5,6-dihydro-2H-1,4-oxazine ring. This
agent serves as a new lead for the
development of anticancer drugs.

ene forms a ternary host-guest inclusion
complex in which the cations are coordi-
nated to the carbonyl rims of the host.
Direct photolysis of this ternary complex
provides cyclopentene as a new photo-
product.
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Boron Clusters

R. T. Boeré, S. Kacprzak, M. KeRler,

C. Knapp,* R. Riebau, S. Riedel,

T. L. Roemmele, M. Riihle, H. Scherer,

S. Weber 549 -552

Oxidation of closo-[B;,Cl;,]*~ to the Radical
Anion [B,,Cl,]" and to Neutral B,,Cl;,

Strong as an ox: Oxidation of the per-
chlorinated dodecaborate [B,,Cl;,]>~ by
AsFs in liquid sulfur dioxide leads to the
Jahn—Teller-distorted radical anion
[B1,Cl,]~ and to neutral B,,Cl;, (see
structure; B brown, Cl green). The forma-
tion of both compounds has been verified
by a combination of several theoretical
and experimental methods (pictured:
cyclic voltammogram of [B;,Cl;,]*~ in
liquid SO,).

[B12ClyJ —— [B1Cly]™

By:Cly;
0

Supporting information is available
on www.angewandte.org
(see article for access details).

C@ A video clip is available as Supporting
Information on www.angewandte.org
(see article for access details).
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