
Lipid Analysis
In their Communication on page 2592 ff. Y. Xia and
X. Ma use tandem mass spectrometry for locating
C¼C bonds in lipids in complicated mixtures. The
method exploits the Patern�-B�chi reaction.

Carbon Dioxide Capture
Hydrogel films, composed of temperature-respon-
sive microgel particles containing amine groups,
that work as stimuli-responsive carbon dioxide
absorbent are reported by Y. Hoshino et al. in

their Communication on page 2654 ff.

Asymmetric C�H Functionalization
Y. Yamamoto et al. show in their Communication
on page 2658 ff., that an asymmetric cationic
iridium complex formed in situ can produce
optically active oxindoles in high yields with
complete regioselectivity and high enantioselec-
tivities.
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… of colloidal analogues of molecular copolymers can greatly benefit fundamental
studies of molecular copolymerization and nanotechnology. In their Communica-
tion on page 2648 ff., K. Liu, E. Kumacheva, et al. present microscopy and
spectroscopy analyses to develop design rules and a kinetic model for the growth of
colloidal random and block copolymers made from plasmonic nanorods with
different lengths and compositions.
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www.gdch.de or can be requested from
GDCh, Postfach 900440, D-60444 Frank-
furt am Main, Germany.
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Energetic MOFs with 1D, 2D, or
3D structures were synthesized through
a self-assembly strategy by using ener-
getic organic linkers to bridge non-toxic

metal ions. This new concept for energetic
MOFs opens opportunities for developing
new-generation primary explosives in the
field of energetic materials.

Unknown before 2013, a novel method-
ology utilizes CO2 as a carbon source for
the methylation of amines, with water as
the by-product. This strategy offers a sus-
tainable route to methylamines by con-

verting CO2 to value-added chemicals,
using molecular hydrogen as a cheap and
renewable reductant. The method may
open novel applications for recycling CO2

to bulk and fine chemicals.

Long and short of it : A critical account of
a new class of p-conjugated materials,
long oligofurans, from the perspectives of
their synthesis, molecular properties,
chemical reactivity, and use in electronic
devices is presented.

http://dx.doi.org/10.1002/anie.201310014
http://dx.doi.org/10.1002/anie.201310337
http://dx.doi.org/10.1002/anie.201308216
http://www.angewandte.org


Reviews

Molecules and Music

A. C. Jones,* J. A. May, R. Sarpong,
B. M. Stoltz* 2556 – 2591

Toward a Symphony of Reactivity:
Cascades Involving Catalysis and
Sigmatropic Rearrangements

Communications

Lipid Analysis

X. Ma, Y. Xia* 2592 – 2596

Pinpointing Double Bonds in Lipids by
Patern�-B�chi Reactions and Mass
Spectrometry

Structure-Based Drug Discovery

K. Ono, K. Takeuchi, H. Ueda, Y. Morita,
R. Tanimura, I. Shimada,*
H. Takahashi* 2597 – 2601

Structure-Based Approach To Improve
a Small-Molecule Inhibitor by the Use of
a Competitive Peptide Ligand

Angewandte
Chemie

2517Angew. Chem. Int. Ed. 2014, 53, 2515 – 2527 � 2014 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim www.angewandte.org

Unfinished Symphonies : The develop-
ment of tandem processes has had a pro-
found impact on organic synthesis. In this
Review, catalyzed cascade transforma-
tions that involve sigmatropic rearrange-
ments are discussed. To appeal to the

musical sense of orchestration in chem-
ical synthesis, we propose the descriptors
duet, trio, quartet, etc. for defining trans-
formations that involve more than one
reaction in a cascade.

Where is the double bond? For the first
time, the Patern�–B�chi (P-B) reaction
has been exploited for double-bond local-
ization in lipids. The P-B reaction is
facilitated by UV irradiation of
a nanoelectrospray plume entraining

lipids and acetone. Tandem mass spec-
trometry of the online reaction products
by collision activation leads to the rupture
of oxetane rings and the formation of
diagnostic ions specific to the double-
bond location (see picture).

The best of both worlds : In a structure-
based strategy to improve the affinity of
a small-molecule inhibitor for its target
protein, the interaction mode of a com-
petitive peptide was constructively intro-
duced. Thus, the discrimination of over-
lapping and non-overlapping peptide–
compound pharmacophores by
INPHARMA NMR spectroscopy enabled
the design of a new compound (see
structure) with improved affinity for the
platelet receptor glycoprotein VI.
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Leading light : Photoresponsive dye
aggregates exhibiting remarkable mor-
phological changes were constructed
through complexation of the parallel con-
former of a diarylethene receptor with
dimeric stacks of perylene bisimide
through multiple hydrogen bonds. The
aggregates can be reversibly transformed
between helical nanofibers and granular
nanoaggregates upon exposure to visible
and UV light, respectively.

Frame-filling : Discontinuous, pre-posi-
tioned leading hydrophobic groups
(LHGs) have been introduced to a frame,
outlining the fringe of its designed struc-
ture. The formed frame will guide other
amphiphilic molecules to fill in the gap
between LHGs, finally leading to the
formation of heterovesicles with designed
shape and size.

Golden trick : Metalloporphyrins can be
directly functionalized at the methine
protons (meso positions) to yield asym-
metric alkynylated derivatives by using
gold catalysis and hypervalent iodine
reagents. This single-step procedure was
applied to b-type heme and the product
was incorporated into a gas-sensor heme
protein. The terminal alkyne allows fluo-
rophore labeling through copper(I)-cata-
lyzed azide–alkyne cycloaddition.

High catalytic activity for chemical fixa-
tion of CO2 into cyclic carbonates under
ambient conditions has been demon-
strated in the metal–organic framework
(MOF) MMCF-2 (see picture; C gray,
O red, N blue, Cu pale blue). This MOF
features a high density of well-oriented
Lewis acid active sites within the cuboc-
tahedral cage.
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The nose knows : Tryptophanase (TPase),
which converts S-methyl-l-cysteine into
methyl mercaptan (smelly), was coupled
to a molecular recognition element (such
as an antibody) to create an odor-based
biosensor. Biotinylated TPase could be
combined with various biotin-labeled
molecular recognition elements, thereby
enabling a broad range of applications for
this odor-based reporting system.

A jolt upon recognition : Torsion in the
electroactive backbone endows poly-het-
erocycle films with high chiroptical activ-
ity, which is reversibly tunable by the
electric potential, and outstanding enan-
tiorecognition capability with about
100 mV between two enantiomeric ferro-
cenyl amino probes, in any order, in
alternating sequences, and as a racemate.

Squared away : The first strategy for
bringing about enantioselective Tamura
reactions is reported. In the presence of
a squaramide-based catalyst, enolizable
anhydrides react with alkylidene oxindoles

to generate spirooxindole products with
excellent enantio- and diastereocontrol.
The methodology is of wide scope and
leads to structurally diverse products.

Picture of (non)innocence : A chloride–
fluoride exchange reaction leads to the
metamorphosis of a stiboranyl X ligand
into a stiborane Z ligand. This phenom-
enon, which illustrates the coordination
non-innocence of the antimony ligand,

results from the cleavage of the covalent
Sb�Pt bond of 1 and formation of a longer
and weaker Pt!Sb interaction in 2. This
structural response is accompanied by
a colorimetric one.
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Two-in-one : A three-dimensional proton-
conducting metal–organic framework
(MOF) with acid–base pairs in its coordi-
nation space has been developed. Unlike
other MOFs, which conduct protons

either under anhydrous or under humid
conditions, this compound shows high
proton conductivity under both condi-
tions.

Auxin(IAA) efflux has been shown by
recent biochemical results to be mediated
by a vesicular cycling mechanism, but up
to now there was no means for direct
detection of IAA release from single plant
cells in real-time. A novel TiC@C/Pt-
QANFA micro-electrochemical sensor has
high sensitivity in detection of IAA, and
allows real-time monitoring and quantifi-
cation of the quantal release of auxin from
single plant protoplast by exocytosis.

Golden chains (and some palladium too):
Gold nanorods with different dimensions
(see picture, red and blue rods) self-
assemble into random and block colloidal
copolymer structures, following the prin-
ciples of molecular step-growth copoly-
merization. This approach was extended
to the co-assembly of copolymers of gold
and palladium nanorods.

Carbon dioxide capture : Hydrogel films
composed of temperature-responsive
microgel particles (GP) containing amine
groups reversibly absorbed carbon diox-
ide with a high capacity in response to the
thermal stimuli (30–75 8C; see picture). A
fast stimulus response rate of the GP
films enabled the long-range and fast
diffusion of bicarbonate ions into the
films.
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Carbon’s got a brand new bond : Asym-
metric intramolecular direct hydroaryl-
ation of a-ketoamides gives various opti-
cally active 3-substituted 3-hydroxy-2-
oxindoles in high yields with complete

regioselectivity and high enantioselectiv-
ities. This is realized by the use of an
asymmetric cationic iridium complex
formed in situ (see Scheme).

Signal tuning : A semisynthetic strategy for
efficiently incorporating tunable function-
ality into chimeric recombinant proteins
and application to a bivalent protein
ligand tool for biasing signaling in the
ErbB receptor family is described. Biasing

away from an EGFR-HER2 dimerization
with a bivalent EGF, reduced cell motility
and intraligand spacing dependence, thus
demonstrating the utility of this approach
for potential structure–function studies.

The VIPER (vibrationally promoted elec-
tronic resonance) 2D-IR experiment
selects a species within a mixture
according to its IR spectrum and elec-
tronically excites it. The relaxation barrier
for 2D-IR exchange spectroscopy can thus
be broken and chemical exchange tracked
over long timescales. The photochemistry
of the IR-selected species such as distinct
conformers can be studied in the pres-
ence of other species with virtually iden-
tical UV/Vis spectra.

Micro jet boating : Flexible thermores-
ponsive polymer microjets can be fabri-
cated. These self-propelled microjets can
reversibly fold and unfold in an accurate
manner by applying changes in temper-
ature to the solution in which they are
immersed. This effect allows them to start
and stop multiple times by controlling the
radius of curvature of the microtube.
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All manner of control : The arylation of a-
zincated acyclic Boc-protected amines
was selectively performed at the a- or b-
position in a ligand-controlled manner. a-
Arylation occurs by direct reductive elim-

ination of the a-palladated intermediate
whereas b-arylation involves palladium
migration along the alkyl chain. Boc = tert-
butoxycarbonyl.

Down to one : A C�H alkenylation of
simple arenes without the need for an
excess amount of the arene was possible
with a bimetallic RhII catalyst (see
scheme). A phosphine ligand as well as

a combination of the oxidants Cu(TFA)2

and V2O5 proved essential for the efficient
synthesis of monoalkenylated products
with good selectivity, especially for di- and
trisubstituted arene substrates.

Alternating links : The first catalyst ena-
bling the rapid, controlled, syndioselective
polymerization of b-lactones with ester
side-arms is described. With this catalyst,
mixtures of b-lactones having opposite
configurations are linked in an alternating
fashion, thus affording a straightforward
approach towards a new class of variously
functionalized alternating copolymers.

Supply to meet the demand : The tubulin-
targeting mechanism of action of the
marine macrolide leiodermatolide makes
it a novel lead for anticancer drug dis-
covery. With the aim of ensuring a sus-
tainable supply and enabling structure–
activity-relationship studies, a convergent
synthetic route based on palladium-
mediated fragment assembly and macro-
lactonization was developed (see
scheme). Boron-mediated aldol reactions
set six of the nine stereocenters.
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A PNN pincer cobalt complex (see pic-
ture) has been developed for catalytic
hydroboration of alkenes with pinacol-
borane. The system displays high activity

and functional-group compatibility and
the regio- and chemoselectivity of the
hydroboration of a-olefins is excellent.

Controlled fusion : A transition-metal-free,
low-temperature, and regioselective intra-
molecular amination of aromatic
C(sp2)�H bonds provides fused N-het-
erocycles. This reaction is operationally

simple and scalable (1–10 mmol) and the
scope of substrates is wide (see scheme).
Density functional calculations indicate
that a stepwise electrophilic aromatic
cyclization mechanism may be operative.

(un)Mixing cocktails : The secret ingredi-
ent in complicated multicomponent
organozinc solution mixtures is magne-
sium pivalate, which enhances the air
stability of Zn�C bonds by cleaning up
OH� or O2� antagonists and capturing
H2O molecules, thus making these con-
taminants less accessible to carry out
hydrolysis.

Putting the e back into Ge : A cationic GeII

complex was reduced to give a complex
composed of a neutral germanium atom
with a tridentate diiminopyridinate ligand.
The Ge0 complex was found to have

a singlet ground state and partial multi-
ple-bond character between the Ge atom
and the imine nitrogen atoms according
to NMR, IR, and EPR spectroscopy, as well
as X-ray analysis and DFT calculations.
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Reclaiming resources : Straightforward
zinc-catalyzed depolymerization of
a range of polysiloxanes produced
difluorodimethylsilanes and 1,3-difluoro-
1,1,3,3-tetramethyldisiloxanes, which are

appropriate starting materials for new
polymers. In the presence of simple zinc
salts, extraordinary catalytic activity and
selectivity were feasible at low temper-
ature (see scheme).

Hot rhod : A rhodium-catalyzed, electron-
ically reversed Sonogashira reaction
between unbiased arenes and the hyper-
valent iodine reagent 1 proceeds through
C�H activation. This reaction displays
excellent functional-group tolerance and

high efficiency, and thus opens a new
synthetic pathway to access functional-
ized alkynes. Cp* = C5Me5, DCE = 1,2-
dichloroethane, Piv = pivaloyl, TIPS = tri-
isopropylsilyl.

Iron sandwich with a side of diimines : A
cyclometalated N-heterocyclic carbene
ligand in a half-sandwich iron complex
was found to couple with alkynes, leading

to a unique type of ring opening of the
carbene ligand and the formation of
ferrocenyl–diimine complexes.

One more hydroxy group : A method for
the synthesis of 1,4-diols from simple
alkenes has been developed. This unusual
transformation entails an iron-catalyzed
aerobic hydration and is achieved with
convenient reagents, such as molecular

oxygen. The formation of an intermediary
alkoxy radical, which undergoes
a [1,5] hydrogen shift, is likely to be
essential for C(sp3)�H hydroxylation. Pc =

phthalocyanine.
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Examination of tissue by EPR : Fourier
transform EPR spectroscopy using
a phosphonated trityl probe (p1TAM)
makes possible the concurrent measure-
ment of four parameters of the micro-
environment related to the physiology of
living tissue, namely pO2, pH, and the
concentrations of inorganic phosphate
(Pi) and the probe (see picture). The trityl
radical possesses long relaxation times.

Activation of the stable greenhouse gas
SF6 : The rhodium hydrido complex [{Rh-
(m-H)(dippp)}2] effected defluorination at
the sulfur atom of SF6 and organic SF5

compounds under mild conditions. The
reduction of SF6 in the presence of HSiEt3

led exclusively to the thiolato complex
[Rh2(m-H)(m-SSiEt3)(dippp)2] and FSiEt3

(see Scheme). A cyclic process was
developed for the conversion of SF6 into
H2S.

Solid-phase polymer biohybrids : An atom-
transfer radical polymerization (ATRP)
initiator was incorporated onto DNA or
biotin using solid-phase phosphoramidite
chemistry, providing well-defined

(co)polymers both in solution and on
solid support. MOI = molecule of inter-
est; AGET = activators generated by elec-
tron transfer.

SF6 taken into pieces : Reduced b-diketi-
minate nickel species are capable of
converting SF6, which is used as an inert
gaseous dielectric medium for high-volt-
age switches, into sulfide and fluoride
compounds. The fluoride product com-
plex features an unprecedented [NiF]+

unit, where the Ni atom is only three-
coordinate. The low-coordinate sulfide
product exhibits an almost linear
[Ni(m-S)Ni]2+ moiety.
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Who needs alkynes? a-Halo and pseudo-
halo ketones (as C(sp3)-based electro-
philes) are utilized as oxidized alkyne
equivalents in RhIII-catalyzed redox-neu-

tral annulations to efficiently generate
diverse N-heterocycles. Owing to the mild
reaction conditions, a variety of functional
groups are tolerated.

Using the force : Molecules whose sym-
metry decreases on deformation are
studied by state-of-the-art theoretical
methods. A direct quantitative relation-
ship between their spectroscopic proper-
ties and the mechanical force acting on
them is established. This result allows for
the computational design of unique
molecular force probes.

Pass and release : Direct and real-time
monitoring of analyte transport through
the lipid bilayer is possible by the selective
co-encapsulation of a macrocycle and
a fluorescent dye inside liposomes. Once
the analyte passes through the mem-
brane, the dye is displaced from the
macrocycle, and can be monitored by
fluorescence. Tracking the translocation of
an arginine-rich peptide across a bacterial
membrane protein shows the applicability
of the new method.

Two non-bonding VSCCs found in a sily-
lone : An experimental and theoretical
charge-density study confirms the inter-
pretation of (cAAC)2Si as a silylone to be
valid. The two separated VSCCs present in
the non-bonding region of the central
silicon are indicative for two lone pairs.
The nitrogen–carbene-carbon bond seems
to have a significant double bond charac-
ter, indicating a singlet state for the
carbene carbon atom.
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A square of gold : [Au{Co(P2C2tBu2)2}]4 is
formed by the self-assembly of gold(I)
cations and anions comprising a cobalt
center sandwiched by phosphorus-con-
taining moieties. X-ray diffraction and
NMR spectroscopy investigations confirm

that the metal atoms form a C4 sym-
metrical arrangement. The results show
the potential of phospha-organometallic
sandwich complexes as building blocks in
supramolecular assemblies.
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The Supporting Information for this Communication contains an incorrect 1H NMR
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Information is provided online along with this Corrigendum.
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