
Supramolecular Polymers
AFM shows that amphiphilic pyrene trimers self-
assemble into 2D, supramolecular sheet-like struc-
tures. R. H�ner and co-workers report in their
Communication on page 11488 ff. that the fluores-
cence properties of these structures are significantly
changed by the self-assembly process.

Mechanochemistry
T. Friščić and co-workers describe in their Commu-
nication on page 11538 ff. how ball-milling reac-
tions of organic pharmaceutical solids can be
monitored in situ and in real time with high-
energy X-rays.

Tumor Imaging
a5b1 or avb3 subtype-selective integrin antago-
nists can be functionalized with NODAGA. In
their Communication on page 11656 ff., H. Kess-
ler and co-workers show these peptidomimetics
make in vivo tumor imaging possible by positron
emission tomography (PET).
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… of an RNA three-way junction by a supramolecular di-iron(II) cylindrical
complex is described by R. K. O. Sigel, B. Spingler, M. J. Hannon, E. Freisinger et al.
in their Communication on page 11513 ff. This potential anti-cancer metal-based
drug fits perfectly into the central RNA core and stabilizes this architecture in the
solid state as well as under native gel conditions. (Cover picture: Joachim Schnabl.)
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Remote control : The title reaction is
effective for the sulfonation and alkylation
of arenes bearing directing groups. Initial
ortho metalation of the substrate forms an
intermediate which does not evolve

towards functionalization at the C�M
bond. Instead, the ruthenium catalyst acts
as a strong electron-donating group, thus
directing a remote electrophilic attack.

Sensitive microgels consist of microme-
ter-scale swollen polymer networks that
can be actuated by external stimulation.
To make this truly useful for encapsulating
additives, it is necessary to control the
microgel size, shape, and loading; this
is possible with microfluidic particle
templating.

Essential utilities: The Li, Na, and K salts
of 1,1,1,3,3,3-hexamethyldisilazide
(HMDS, red), diisopropylamide (DA,
green), and 2,2,6,6-tetramethylpiperidide
(TMP, blue) constitute one of the most
synthetically important classes of com-
pounds. In this Review, these bulky sec-
ondary amides are considered collectively,
and their effectiveness as reagents dis-
cussed on the basis of their solution
behavior and solid-state structures.
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Reading the bands : Amphiphilic pyrene
trimers self-assemble into two-dimen-
sional, supramolecular polymers in aque-
ous medium. Folding and aggregation
processes are accompanied by simulta-
neous development of J- and H-bands and
significant changes in the fluorescence
properties. The formation of sheet-like
nano-structures is confirmed by AFM.

Chemomechanical reaction : The first
octahedral ruthenium bipyridine complex
that bears six polymerizable vinyl groups
is used as an active cross-linker (see
scheme, left). It is a key building block for

cross-linked polymeric networks (right)
thus allowing the construction of molec-
ular architectures in chemomechanical
soft materials.

Finding a workaround : The conversion of
lignin into low-boiling-point arenes
instead of high-boiling-point phenols
could greatly facilitate conventional refin-
ery processes. A new procedure for the
depolymerization of lignin and simulta-
neous conversion phenols into arenes is
described. The method can also be ren-
dered as a fundamental finding for the
upgrade of bio-oils to arenes under mild
conditions.

Robust photoswitch : The photophysical
and photochromic properties of a series
of robust dithienylethene-containing
phosphole derivatives can be readily
tuned by simple modifications at the
phosphorus center. Both the open and
closed forms of the phosphole com-
pounds are stable in benzene solution and
in PMMA film in the dark.
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Side by side : The title reaction is catalyzed
by the chiral Brønsted acid (S)-1, and
affords hitherto less accessible chiral
propargylamines, having two adjacent

stereocenters, in good to excellent
diastereo- and enantioselectivities.
Boc = tert-butoxycarbonyl.

Getting to the heart of it : Co-crystalliza-
tion of an RNA three-way junction with
a cylindrical di-iron(II)-based anti-cancer
drug (green) results in p-stacking inter-
actions between the cylinder and the
central base pairs of the RNA structure.
The shape, size, and cationic nature of the
cylinder were found to be responsible for
this perfect fit. Native gel electrophoresis
studies confirmed stabilization of the
RNA three-way junction by the iron(II)
cylinder.

Racemic on the outside, but not inside :
Aromatic-foldamer hosts are enantiomers
and as such prefer to co-crystallize even
though the guests (e.g. l-tartaric acid, see
picture) in each host are not present as
enantiomers. This behavior allows a one-
step structure elucidation of diastereo-
meric and quasi-racemic structures in the
solid state.

Make it simple : A molecularly imprinted
electropolymer was combined with an
enzyme in a catalytic biomimetic sensor
that enabled interference-free detection of
the drug aminopyrine (AP) at submicro-
molar concentrations in the presence of
ascorbic acid and uric acid within 15 s.
The sensor functioned by the peroxide-
dependent conversion of AP in a layer
above a product-imprinted electropolymer
on an indicator electrode (see picture).
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Too hot to handle : The surroundings of
magnetic nanoparticles can be heated by
applying a magnetic field. Polymer-coated
magnetic nanoparticles were functional-
ized with single-stranded DNA molecules
and further hybridized with DNA modified
with different fluorophores. By correlating
the denaturation profiles of the DNA with
the local temperature, temperature gradi-
ents for the vicinity of the excited nano-
particles were determined.

Under the auspices of Bacchus! Acutissi-
mins, natural flavano-ellagitannins, occur
in oak-aged wine as a result of a diaste-
reoselective condensation reaction of the
flavan-3-ol catechin, a component of
grapes, with the C-glucosidic ellagitannin

vescalagin, found in oak. The acutissimins
are further converted into natural mon-
golicains and analogues of camelliatan-
nin G in a remarkably chemoselective
fashion by simple aerobic oxidation.

Focusing in on the small : A two-stage
microRNA detection assay uses electro-
kinetic focusing to speed up hybridization
and a functionalized hydrogel for affinity

purification. This method detects micro-
RNAs in 15 minutes with single-nucleo-
tide specificity, and processes only 5 ng of
total RNA.

Looking in : The penetrating power of
high-energy X-rays provides a means to
monitor in situ and in real time the course
of ball-milling reactions of organic phar-
maceutical solids by detecting crystalline
phases and assessing the evolution of
their particle sizes. Upon switching from
neat grinding to liquid-assisted grinding,
cocrystal formation is enabled or tremen-
dously accelerated, while the reaction
mechanism alters its course.
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Search for traces : Aptamer-bound Au
nanoparticles (Au NPs) were used to
provide high-resolution dark-field micros-
copy images of latent fingerprints (LFPs)
with level 2 and level 3 details. Further-
more, the cocaine-induced aggregation of
Au NPs results in a true green-to-red color
change of the scattered light, providing
a quasi-quantative method to identify
cocaine loadings in LFPs.

Mirror mirror on the wall : By taking
advantage of the unique structural fea-
tures of l-DNA, the first examples of left-
helical enantioselective induction in the
field of DNA-based asymmetric catalysis

were realized. Most importantly, this
approach is the only one that allows
a reliable and predictable access to both
enantiomers for any given reaction.

With H2O or NH3 stimuli, the blue cobalt-
based metal–organic framework (MOF)
BP can reversibly transform to red RP. The
removal/recovery of terephthalate ligands
accompanied by the transformation leads
to a gate effect, which allows the encap-
sulation and release of small solvent
molecules under certain conditions. This
is the first example of topology trans-
formation from a self-penetrating to
interpenetrating net in 3D MOFs.

Elite cliques : Palladium clusters with three
and four atoms were found to be the
catalytically active species for ligand-free
palladium-catalyzed C�C bond-forming
reactions (see picture). These palladium
cluster species could be stabilized in

water and stored for long periods of time
for use on demand with no loss of activity.
High yields of products and turnover
frequencies (TOFs) of up to 105 h�1 were
observed.
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Outside the cage : A change in the redox
properties of a triazole fused to a carbor-
ane anion through methylation to form
a zwitterion enabled facile chemical
reduction of the compound to an isolable
triazole radical anion (see structure: C
gray, H white, N blue, B brown, Cl green).
The radical anion is stabilized by kinetic
protection by the chlorinated carborane
and the delocalization of spin density
throughout the exo-cluster p system.

Carbenium ions in zeolites : Two impor-
tant carbenium ions have been observed
for the first time under working conditions
of the methanol-to-olefins (MTO) reaction
over chabazite zeolites using 13C NMR
spectroscopy. Their crucial roles in the
MTO reaction cycles have been demon-
strated by combining experiments and
theoretical calculations.

Stronger acid, higher speed : The
pKa values of a range of binol-derived
Brønsted acids of three different types
were measured and found to correlate
directly with the catalytic properties of the
acids: higher rate constants kI were
observed for more acidic Brønsted acid
catalysts (see plot; binol = 1,1’-bi-2-naph-
thol).

Revitalization by oxygen : A rhodium(III)-
catalyzed oxidative C�H/N�H activation/
annulation sequence provided access to
a variety of substituted 1,2-benzothiazine
derivatives from readily available NH-

sulfoximines and alkynes (see scheme;
Cp* = C5Me5). The oxidation system con-
sisted of molecular oxygen in combination
with a catalytic amount of Fe(OAc)2.
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Not a ‘B’ore! Benzothiophene-based bor-
onic acids catalyze the reduction of ter-
tiary, secondary, and primary amides in
the presence of a hydrosilane. The reac-
tion demonstrates good functional-group
tolerance.

Sandmeyer-type stannylation : Stille cou-
pling is one of the most powerful coupling
reactions for C�C bond formation,
whereas there are only limited methods to
access aryl stannane compounds. A mild

stannylation process based on a Sand-
meyer-type transformation using aromatic
amines as the starting materials is
described. DCE: 1,2-dichloroethane.

A resin-supported peptide catalyst (see
box in the scheme) was used in the title
reaction. The inherent regioselectivity was
overcome by the peptide catalyst to
promote the 1,6-selective reaction prior to

1,4-reduction. High stereoconvergence
was also achieved when using a mixture of
geometric isomers of the starting alde-
hydes. Ach = 1-amino-1-cyclohexanecar-
boxylic acid.

Atom hopping : A chlorophosphite-medi-
ated Beckmann ligation of oximes and
p-toluenesulfonyl azide gives access to
N-sulfonyl phosphoramidines in good to
excellent yields. The reaction proceeds

under exceptionally mild conditions and
constitutes a bioorthogonal approach
toward amidines by avoiding the use of
amines and transition-metal catalysts.
dmp-ol = 3,3-dimethylpropanediol.
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Unprecedented enantioselectivity and
catalytic activity was observed in the
asymmetric copolymerization of CO2 with
meso-epoxides (including the less reactive
cyclopentene oxide) mediated by the

dinuclear CoIII complex (S,S,S,S)-1 under
mild conditions. The resultant copolymers
possess more than 99% carbonate link-
ages and a perfectly isotactic structure.

A charge-displacement analysis of gold–
ethyne complexes shows the existence of
a quantitative relationship between
measurable properties and the chemical
bond constituents in the Dewar–Chatt–
Duncanson model. Through suitable
experiments, these constituents may be
disentangled and crucial insight into the
nature of coordination bonds may thus be
gained.

Ready to load : A shear stress regulated
assembly route has been used to fabricate
silica nanotubes and hollow mesostruc-
tures thereof. The packed silica nanotubes
were employed as support for loading
gold nanoparticles for efficiently catalyz-
ing the epoxidation of styrene with high
conversion and selectivity towards styrene
oxide.

Rise and shine : Using a gene-targeting
approach aimed at identifying potential
l-threonine:uridine-5’-transaldolases that
catalyze the formation of (5’S,6’S)-C-gly-

cyluridine, a new bacterial translocase I
inhibitor was discovered from an actino-
mycete following fermentation
optimization.
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Simultaneously Enhancing Spectral
Resolution and Sensitivity in
Heteronuclear Correlation NMR
Spectroscopy

Synthetic Methods
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Synthesis of Trisubstituted
Alkenylstannanes through Copper-
Catalyzed Three-Component Coupling of
Alkylboranes, Alkynoates, and Tributyltin
Methoxide
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Cascade Palladium Catalysis:
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Waterproof complexes : Cationic IrIII pho-
tosensitizers (PSs) with an ancillary 4,4’-
bis(4-(triphenylsilyl)phenyl)-2,2’-bipyri-
dine ligand enabled hydrogen evolution
from water with high turnover numbers
(TONs; see scheme). The peripheral

triphenylsilyl moieties prevent ligand
substitution by solvent molecules, such as
water, and thus increase the durability of
the complexes. SR = sacrificial reducing
agent, WRC = water-reduction catalyst.

BIRD’s eye view: Adding periodic BIRD
J-refocusing (BIRD = bilinear rotation
decoupling) to data acquisition in an
HSQC experiment causes broadband
homonuclear decoupling, giving a single
signal for each proton chemical shift. This
pure shift method improves both resolu-
tion and signal-to-noise ratio, without the
need for special data processing.

A versatile route to trisubstituted alkenyl-
stannanes is presented. The alkyl and Sn
moieties were introduced at the b and
a carbon atoms of alkynoates, respec-

tively, in a formal syn addition mode with
complete regioselectivity (see scheme). A
variety of functional groups were tolerated
in the alkylboranes and alkynoates.

By choice : The palladium-catalyzed cas-
cade reaction of 2-chloroaryl sulfonates
with arylamine and amide nucleophiles
provides direct access to N-arylbenzimi-
dazoles. This strategy selectively produces
the heterocycles based on chemoselective

oxidative addition. 2-Chloroaryl triflates
(Tf) produce one regioisomer and the
corresponding 2-chloroaryl mesylates
(Ms) deliver the other in a selectable
manner.

http://dx.doi.org/10.1002/anie.201305684
http://dx.doi.org/10.1002/anie.201305709
http://dx.doi.org/10.1002/anie.201305973
http://dx.doi.org/10.1002/anie.201306007
http://www.angewandte.org


Cross-Coupling

M. Chen, S. L. Buchwald* 11628 – 11631

Rapid and Efficient Trifluoromethylation
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50Years Ago ...
Angewandte Chemie International Edition was first published in 1962, the mother journal first in 1888.
In this monthly flashback, we feature some of the articles that appeared 50 years ago. This look back
can open our eyes, stimulate discussion, or even raise a smile.

The next instalment of Rolf Huisgen�s
groudbreaking work on 1,3-dipolar
cycloadditions was published in the form
of a Review on their kinetics and mech-
anism. Studies on stereoselectivity, sol-
vent and substituent effects, activation
parameters, and orientation phenomena
showed that the reaction proceeds by
a concerted addition process.

Selenium chemistry was the subject of
two contributions. In a Review, J. Gos-
selck discussed the chemistry of organo-
selenium compounds, including selenols,

fluorinated organoselenium compounds,
and selenium-containing carbenes. In
a Communication, Max Schmidt et al.
reported on the reactions of selenium
trioxide, which reacts explosively with
oxidizable compounds. Among the
reactants investigated were thiols and
hydrogen chloride.

Helmut Bredereck was the author of two
papers in this issue. In a Review, the
synthesis of substituted s-triazines from
N-formyl compounds was discussed, and
in a Communication, the reactions of

N-alkylformamides with dimethyl sul-
fate were reported.

Directed aldol condensations to form
a,b-unsaturated aldehydes were
reported by Georg Wittig et al. Self-
condensation of the aldehyde was
avoided by metalating the corresponding
Schiff base with lithium diethylamide,
and the resulting organometallic species
was found to add smoothly to ketones to
give the target unsaturated aldehydes.

Read more in Issue 11/1963.

Going to the source : The trifluoromethy-
lation of aryl/heteroaryl iodides has been
demonstrated using a flow system, thus
enabling a rapid rate of reaction. A broad
spectrum of trifluoromethylated com-

pounds was prepared in good to excellent
yields using CF3CO2K as the trifluoro-
methyl source. The process has the
advantage of short reaction times and
uses convenient [CF3] sources.

First hand : The first example of a palla-
dium-catalyzed asymmetric hydrogena-
tion of a-acyloxy ketones (1) was accom-
plished to give the hydrogenated products
2 with by far the highest catalytic efficiency
in up to quantitative conversions and

excellent enantioselectivities. The hydro-
genated products could serve as impor-
tant intermediates for the preparation of
many drug candidates. TFE = 2,2,2-tri-
fluoroethanol.
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Just a spectator or a key player? The alkali-
metal counterion (K+) plays a remarkable
key role in the recently discovered cupra-
tion reaction of fluoroform with dialkox-
ycuprates. A total of eight Lewis acid and

Lewis base centers synergistically inter-
acting with one another arrange in
a stable transition state, providing a low-
energy pathway for this unique transfor-
mation.

Acids to bases : The synthesis of 2,4,6-
trisubstituted pyridines from (phenyl-
thio)acetic acid and a range of a,b-
unsaturated ketimines is reported. This
process proceeds by intermolecular

Michael addition/lactamization, thiophe-
nol elimination, and N- to O-sulfonyl
migration, giving 2-sulfonate-substituted
pyridines which are readily derivatized to
generate structural diversity.

Two in a row: A pentacene dimer in which
both units are covalently linked through
a [2.2]paracyclophane bridge, has been
synthesized (see picture). The electronic
properties of the molecule were eluci-
dated by a combination of experimental
and computational methods. Such mole-
cules could lead to materials with
improved charge-transport properties.

A surprisingly selective, non-enzymatic
kinetic resolution of readily available,
racemic b-chiral ketones enabled the title
process, which was applied to a rapid

synthesis of several bioactive flavanones
in virtually enantiopure form (see scheme;
MOM = methoxymethyl, Ts = p-toluene-
sulfonyl).
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Pattern seekers : For the two angiogenic
relevant integrins a5b1 and avb3, func-
tionalized derivatives of the selective
antagonists 1 and 2 could target and
discriminate between tumor cells in vivo
based on their different integrin patterns

and also delay tumor growth in vivo. In
addition, the first a5b1-selective integrin
antagonist that enables specific molecular
imaging by positron emission tomogra-
phy was developed.

Chasing down the active state : Near-
ambient-pressure X-ray photoelectron
spectroscopy was used to study the sur-
face of a Pt electrode during the oxygen
evolution reaction (OER). A hydrated Pt
metal phase with dissolved oxygen in the
near-surface region is OER-active and
considered to be the precursor of the
analytically detected PtO2, which is in fact
the deactivation product of the electrode.
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