
Books
Self Assembly John A. Pelesko reviewed by J. R. Nitschke 6108

Highlights

Protein Structures

A. Bçckmann* 6110 – 6113

3D Protein Structures by Solid-State NMR
Spectroscopy: Ready for High Resolution

Minireviews

Halogen Bonding

P. Metrangolo,* F. Meyer, T. Pilati,
G. Resnati,* G. Terraneo 6114 – 6127

Halogen Bonding in Supramolecular
Chemistry

Contents

6093Angew. Chem. Int. Ed. 2008, 47, 6093 – 6103 � 2008 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

The following Communications have been judged by at least two referees to be “very
important papers” and will be published online at www.angewandte.org soon:

J.-J. Li, T.-S. Mei, J.-Q. Yu*
Synthesis of Indolines and Tetrahydroisoquinolines from
Arylethylamines by Palladium(II)-Catalyzed C–H Activation
Reactions

S. G. Srivatsan, N. J. Greco, Y. Tor*
Highly Emissive Fluorescent Nucleoside Signals the Activity of
Toxic Ribosome-Inactivating Proteins

M. Mascal*, E. B. Nikitin
Direct, High-Yield Conversion of Cellulose into Biofuel

P. Garc(a-)lvarez, D. V. Graham, E. Hevia, A. R. Kennedy, J. Klett,
R. E. Mulvey,* C. T. O’Hara, S. Weatherstone
Unmasking Representative Structures of TMP-Active Hauser and
Turbo Hauser Bases

Protocols for determining high-resolution
3D structures of solid proteins are essen-
tial for structural studies of fibrils and
membrane proteins. Advances in solid-
state NMR spectroscopy have led to a
multitude of approaches to access
restraints and to calculate structures from
highly ambiguous data sets. 3D structures
at atomic resolution have been derived for
several model proteins, as well as for the
C-terminal portion of the Het-s prion
protein.

Building bridges : Halogen bonding is a
noncovalent interaction where halogen
atoms function as electrophilic species
(see picture; gray C, green F, violet I).
Halogen bonding has an impact on all
fields where the control of recognition and
self-organization plays a key role. The
potential of the interaction is also shown
by useful applications in the field of
material science and in biological sys-
tems.
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A systematic viewpoint : Recent progress
in transforming minimal self-replicating
systems into small networks of dynami-
cally interacting molecules is reviewed.
The authors suggest that such synthetic
self-organized networks can provide
useful models for studying the behavior of
complex systems.

Gold! Gold! Gold from the American
River! The seminal reports on asymmetric
catalysis with secondary amines attracted
waves of researchers to the “gold mine” of
organocatalysis. Particular challenges,
milestones, and future directions of
asymmetric aminocatalysis are discussed
in this Review.

Eagle eyes : dSTORM uses conventional
photoswitchable fluorescent dyes that can
be reversibly cycled between a fluorescent
and a dark state by irradiation with light of
different wavelengths (see picture). This
elegant approach can visualize cellular
structures with a resolution of approxi-
mately 20 nm, far beyond the diffraction
limit of light, without the need of an
activator molecule.

http://dx.doi.org/10.1002/anie.200702552
http://dx.doi.org/10.1002/anie.200705523
http://dx.doi.org/10.1002/anie.200802376
http://www.angewandte.org
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C. E. M7ller, L. Wanka, K. Jewell,
P. R. Schreiner* 6180 – 6183
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F. Hillger, D. HLnni, D. Nettels, S. Geister,
M. Grandin, M. Textor,
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Molecular self-attack: According to
mythology, a scorpion may sting itself to
death; similarly, 3-aminopropyltriethoxy-
silane catalyzes its own hydrolysis in the
atomic layer deposition (ALD) of SiO2 thin
films and nanostructures. Between 120
and 200 8C, the growth rate is constant at
0.06 nm per ALD cycle. The SiO2 films are
chemically and optically pure. SiO2 nano-
tubes of aspect ratio 500 exhibit smooth
walls of accurately controlled thickness.

Finally! The title resolution is achieved
with a nonnatural, partially rigid, lipophilic
tetrapeptide at low catalyst loadings
without additional base or cosolvents. The
transition-state model (ball-and-stick

model in the scheme; C gray, N blue,
O red) emphasizes the interplay between
hydrogen-bonding and hydrophobic
interactions.

Molecular chaperones aid protein folding
in the cell, but their effects on the
conformation of the substrate protein
have largely eluded experimental investi-
gation. Single-molecule fluorescence
spectroscopy was used to extract struc-
tural and dynamic information from a
protein–chaperone complex (see figure;
yellow: rhodanase, blue: GroEL). This
approach will aid in a more physical
understanding of the role of cellular
factors in protein folding.

Tailor made for the target molecule 2, the
carbon skeleton of the epoxide 1 was
integrated entirely into the natural pro-
duct. A regioselective intramolecular
[2þ2] photocycloaddition and subsequent
Wacker oxidation enabled the specific and

successive incorporation of the two
terminal double bonds of 1 into the
unusual oxatetracyclo[6.3.2.01,4.05,13]tri-
decane skeleton of 2, which was synthe-
sized in 24 steps and 2.0% overall yield.
TBDMS= tert-butyldimethylsilyl.

http://dx.doi.org/10.1002/anie.200800245
http://dx.doi.org/10.1002/anie.200800641
http://dx.doi.org/10.1002/anie.200800298
http://dx.doi.org/10.1002/anie.200801534
http://www.angewandte.org




Chelate Ligands

S. Roy, M. Sieger, B. Sarkar,
B. Schwederski, F. Lissner, T. Schleid,
J. Fiedler, W. Kaim* 6192 – 6194

Establishing the Chelating a-Azocarbonyl
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S. Gerlich, M. Gring, H. Ulbricht,
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M. Arndt* 6195 – 6198
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Strong acceptor, weak coordination : The
heterodinuclear complex ion [LCu(dppf)]+

(see formula) contains the as yet unrec-
ognized strong p-acceptor system N=N�
C=O, which is involved in a charge-
transfer interaction with the copper center
but is not reduced through full electron
transfer. This situation is likely caused by
steric hindrance and the donor function of
the dialkylamino substituents on the C=O
carbon atom.

Quantum interferometry can serve as a
useful complement to mass spectrometry.
The interference visibility (see picture)
reveals important information on mole-
cular properties, such as mass and polar-
izability. The method is applicable to a

wide range of molecules, and is particu-
larly valuable for characterizing neutral
molecular beams. In particular, fragmen-
tation in the source can be distinguished
from molecular dissociation in the detec-
tor.

Short and sweet : A five-step, protecting-
group-free formal synthesis of (�)-pla-
tencin from commercially available (�)-
perillaldehyde (see retrosynthetic

scheme) features a highly diastereoselec-
tive Diels–Alder reaction and a ring-
closing metathesis as key steps.

A radical change : Implementation of a
radical-mediated rearrangement of the
bicyclo[3.2.1]octyl moiety to the bicyclo-
[2.2.2]octane structure has enabled a
concise synthesis of the tricyclic core of

platencin, a newly discovered antibiotic.
An intramolecular aldol and a ring-closing
metathesis reaction were subsequently
used to complete the synthesis of the
tricycle (see scheme).

http://dx.doi.org/10.1002/anie.200801328
http://dx.doi.org/10.1002/anie.200801942
http://dx.doi.org/10.1002/anie.200801441
http://dx.doi.org/10.1002/anie.200801587
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V. L. Blair, L. M. Carrella, W. Clegg,
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J. Klett, R. E. Mulvey,* E. Rentschler,
L. Russo 6208 – 6211
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Ribbon pattern : An isomer of C84(CF3)12
fullerene with the C84-C2(11) cage (see
molecular structure determined by X-ray
crystallography) demonstrates a new
principle of hollow higher fullerene reac-
tivity: For 1,4-additions of bulky groups
that produce ribbons or loops of edge-
sharing p-C6X2 hexagons, the “most reac-
tive” double bonds remain intact.

Meta–meta metalation : Remarkably, tol-
uene can be directly dimanganated or
dimagnesiated at the 3,5-positions using
bimetallic bases with active Me3SiCH2

ligands (see scheme, blue). In contrast,
n-butyl ligands lead to 2,5-metalation
(red). tmp=2,2,6,6-tetramethylpiperi-
dide.

The B all and N all : Soluble, linear, high
molecular weight polyaminoborane
homopolymers and copolymers have
been synthesized by iridium-catalyzed
dehydrocoupling of readily available
amine–borane adducts RNH2·BH3 (R=H,
Me, nBu).

Six of one : Vaporization of solid cysteine
by laser ablation followed by the genera-
tion of a supersonic jet in a vacuum
chamber has enabled six low-energy con-
formers of this amino acid to be char-
acterized by using Fourier transform

microwave spectroscopy (see picture).
The information provided by this tech-
nique is directly comparable with that
predicted from in vacuo ab initio compu-
tations.

http://dx.doi.org/10.1002/anie.200801777
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Ex situ synthesis is the key : Palladium
nanoparticles having a narrow size dis-
tribution around 3.6 nm have been syn-
thesized in a liquid phase and then loaded
onto a carbon support with an overall
efficiency of 85%. The resulting nanopar-
ticles, which retained their size and mor-
phology, were exceptionally active and
selective as a catalyst for the direct
formation of H2O2 from H2 and O2 in
ethanol.

Heads or tails? Chemo-, regio-, and
stereoselective access to cross- and linear
conjugated poly-ynene scaffolds from
alkynyl-derived group six metal carbenes
is reported. The metal carbenes shown

(M=Cr, W; TIPS= triisopropylsilyl) read-
ily undergo low-temperature, tail-to-tail
dimerization in the presence of potassium
tert-butoxide by reaction at either of the Cb

atoms to provide E-polyalkynylethenes.

Chiral Ruthenium–diphosphine–diamine
complexes with a siloxy pendant are
grafted onto mesoporous silica nano-
spheres. The resulting supported ruthe-
nium catalysts are highly active for the
asymmetric hydrogenation of aromatic
ketones to afford chiral secondary alco-
hols and racemic aryl aldehydes to give
chiral primary alcohols (see scheme). This
immobilization strategy should be amen-
able to the design of similar heteroge-
neous catalysts.

Gaining control : An attractive electro-
static force stabilizes the conformation of
an intermediate (see scheme;
n=nonbonded electron), thus controlling
the leaving group configuration to give
superior diastereoselectivity in an asym-
metric ring expansion.
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High-energy-density materials can be
obtained by reaction of monosubstituted
hydrazines with cyanogen azide to gener-

ate 1,5-diaminotetrazole derivatives. Azi-
dohydrazones are postulated as inter-
mediates in this reaction (see scheme).

Simple but effective! 8-Methoxyquinoline,
an unsophisticated fluorophore, displays
both 2:1 multiplexer and 1:2 demulti-
plexer digital functions (see picture).
Protonation of the fluorophore results in
completely different optical spectral pro-

files and multiplexing/demultiplexing
behavior is obtained by exploiting the
proton-driven reversible modulation of
two complementary absorption and fluo-
rescence signals.

Conica can : The In(OTf)3-catalyzed cycli-
zation of nitrogen- and oxygen-tethered
acetylenic malonic esters gives five- to
seven-membered heterocycles in moder-
ate to excellent yields (see scheme;

Tf= trifluoromethanesulfonyl). The asym-
metric synthesis of (�)-salinosporami-
de A illustrates the synthetic utility of the
method.

Viruses at a glance : Ion mobility mass
spectrometry allows the identification and
differentiation of states in a viral assembly
not only by mass but also by conforma-
tion. This approach has been used to
obtain a biophysical characterization of
the hepatitis B virus capsids, and has
shown that of its two distinct icosahedral
geometries, the spherical capsid structure
is preserved in vacuo (see picture).
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Order out of chaos : The reduction of NpVI

to NpIV readily occurs under mild hydro-
thermal conditions in the presence of
phosphonates, sharply contrasting with
UVI, which maintains its oxidation state
under identical conditions. By coupling
the differing redox potentials of UVI and
NpVI with the vastly different coordination
chemistry of UVI and NpIV, the first exam-
ple of an ordered UVI/NpIV phosphonate is
prepared (see structure: U green,
Np purple (large), O red, P purple
(small)).

Be my guest : Two molecules of a cavitand
tetraboronic acid and four molecules of a
bis(catechol) linker quantitatively assem-
ble into a capsule (see picture for two
views), with highly selective guest-recog-
nition, by dynamic boronic ester forma-
tion. The on/off control of capsule for-
mation with guest encapsulation is
achieved by removal/addition of metha-
nol.

Creating a good image : A probe for
combined positron emission tomography
(PET) and magnetic resonance imaging
(MRI) has high colloidal stability and
demonstrates facile conjugation ability.
Sentinel lymph nodes are clearly identified

in the fusion image (see picture; I :
injection site) because of the comple-
mentary nature of the techniques, which
makes accurate anatomical information
and fault-free diagnosis possible.

Functional giants : Amphiphilic bioconju-
gates can be synthesized in situ by graft-
ing polystyrene from a protein (see
scheme). The resulting giant amphiphiles
display low polydispersities and the char-
acteristic aggregation properties of
amphiphilic biomacromolecules. A
second, catalytically active guest protein
can also be included within the super-
structures.
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Dynamic release : A quinone-terminated
self-assembled monolayer captures and
releases ligands and cells in situ through a
pH-dependent electrochemical potential.
The surface is catalytic for multiple rounds

of immobilization/release. When com-
bined with a photochemical approach,
peptide ligands that mediate cell attach-
ment are captured and released on
defined gradient patterns (see picture).

Bigger is better : Proton transfer in the
electronic ground state for (C6H5NH�)·
(H2O)n has been investigated by photo-
electron spectroscopy. At a critical size of
n =3, one proton of a water molecule is
captured by the deprotonated aniline to
form solvated OH� (see picture). These
experimental observations are supported
by ab initio calculations that establish the
greater stability of the solvated OH� anion
for n�3.

Oak trees from acorns : A small amount
(<1%) of a cosolvent can change the
stability of the H-bonded complex on the
right-hand side of the equation by an
order of magnitude. Mixtures of chloro-
form and THF were found to be more

polar than either of the pure solvents by
using this complex as a molecular-recog-
nition probe of solvation. A quantitative
interpretation based on preferential sol-
vation accounts for the properties of
solvent mixtures.

Alkane and arene join together : Various
arenes were coupled directly with simple
cycloalkanes. The reaction was catalyzed
by ruthenium under oxidative conditions
to give substituted cycloalkylarenes
regioselectively (see scheme).

Missing relative found : The last repre-
sentative of the first multi membered
fullerene family, C78(4), has been synthe-
sized and isolated. Its connectivity pattern
was confirmed by a single-crystal X-ray
analysis of its chlorinated derivative
C78(4)Cl18 (see picture). The crystal struc-
ture also reveals the presence of unusual,
short intermolecular chlorine contacts.
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Liquid crystals shining bright. A highly
efficient platinum(II) luminophore is ren-
dered liquid crystalline using a simple and
flexible synthetic approach. Ordering in
the liquid-crystalline state allows mono-
mer emission when the characteristic for
the material is exciplex-like emission.
More than that, emission characteristics
are subject to tribological control, with the
initial state re-obtained by thermal cycling.

A model solution to hydrogen storage?
The recently introduced hydrogen storage
material [{Ca(NH2BH3)2}n] has been
investigated on a molecular level. A
hydrocarbon-soluble calcium amidobor-
ane complex eliminates H2 spontaneously
at the very low temperature of 20–40 8C
(see scheme). The decomposition pro-
duct shows a dimeric species with a
bridging [HN�BH�NH�BH3]2� ion that is
isolobal to the allylic dianion [HC�CH�
CH�CH3]2�.
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