
Sustainable Chemistry
In their Communication on page 8928 ff. , Y. Yang,
S. H. Mushrif, and co-workers show that an oxygen
atom of an surface lattice of copper oxide activates
the formyl C¢H bond in glucose.

Fluoromethylation
In their Communication on page 9079 ff. , X. Zhang
et al. report an efficient and straightforward
strategy for the Ni-catalyzed fluoromethylation
of aryl boronic acids employing the industrial raw
material CH2FBr as the coupling partner.

d Complexes
Y.-C. Tsai et al. present compounds in their
Communication on page 9106 ff. in which a Mo¢
Mo pentuple bond acts as a ligand for transition-
metal complex fragments. The bonding situation in
these d complexes can be described by the Dewar–
Chatt model.
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… for generating borylated heterocycles with C¢C bonds in uncommon positions
are described by A. K. Yudin et al. in their Communication on page 9038 ff. If the
boron-containing heterocycles are likened to flowers, the newly developed
molecules would be the sprouts of this new approach, and the growth of the shoots
through the soil the production of 1,4-dicarbonylboronate intermediates upon
photoredox-mediated “germination”. The intermediates undergo condensation
reactions with a range of nucleophiles, blossoming into heterocycles of medicinal
significance.

Angewandte Chemie International Edition is
a journal of the Gesellschaft Deutscher
Chemiker (GDCh), the largest chemistry-
related scientific society in continental
Europe. Information on the various activ-
ities and services of the GDCh, for example,
cheaper subscription to Angewandte Che-
mie International Edition, as well as applica-
tions for membership can be found at
www.gdch.de or can be requested from
GDCh, Postfach 900440, D-60444 Frank-
furt am Main, Germany.
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Author Profile
“My “science heroes” are Otto Hahn and Hans Hellmann.
My favorite authors are Walter Kempowski and
John Updike .. .”
This and more about Richard Dronskowski can be
found on page 8872.

Richard Dronskowski 8872

Books
Natural Products in the Chemical Industry Bernd Schaefer reviewed by F. Surup, M. Stadler* 8873

Highlights

Hypervalent Iodine Reagents

J. Kaschel, D. B. Werz* 8876 – 8878

Ethynyl Benziodoxolone (EBX): Installing
Alkynes the Reversed Way
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Umpolung of alkynes : The hypervalent
iodine reagent EBX (ethynyl benziodoxo-
lone) can be employed for the electro-
philic introduction of alkynes. Aside from
its unusual reactivity, mild reaction con-
ditions and a high tolerance towards
various functional groups are remarkable
features of this stable reagent and its
reactions.

http://dx.doi.org/10.1002/anie.201503405
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C. M. Filloux* 8880 – 8894

The Problem of Origins and Origins of the
Problem: Influence of Language on
Studies Concerning the Anomeric Effect

Reviews

Protein–Protein Interactions

M. Pelay-Gimeno, A. Glas, O. Koch,
T. N. Grossmann* 8896 – 8927

Structure-Based Design of Inhibitors of
Protein–Protein Interactions: Mimicking
Peptide Binding Epitopes

Communications

Sustainable Chemistry

P. N. Amaniampong, Q. T. Trinh, B. Wang,
A. Borgna, Y. Yang,*
S. H. Mushrif* 8928 – 8933

Biomass Oxidation: Formyl C¢H Bond
Activation by the Surface Lattice Oxygen
of Regenerative CuO Nanoleaves
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Cause and effect : In science, language is
often subordinated to empirical data, but
words can influence our ability to under-
stand and communicate science. This
Essay argues that imprecise language has
confounded studies that probe the inter-
actions underlying the anomeric effect
and related phenomena.

A matter of class : Inhibitors of protein–
protein interactions can be obtained by
mimicking peptide binding epitopes in
their bioactive conformation. For this
purpose, several strategies have been
evolved to yield molecules that are gen-
erally referred to as peptidomimetics. This
Review highlights these approaches and
introduces a new classification for pepti-
domimetics that enables a clear assign-
ment of available approaches.

The lattice oxygen : An integrated exper-
imental and computational investigation
reveals that a surface lattice oxygen of
copper oxide activates the formyl C¢H
bond in glucose. Later this oxygen atom
incorporates itself into the glucose mole-
cule to oxidize it to gluconic acid.
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H. Che, M. Huo, L. Peng, T. Fang, N. Liu,
L. Feng, Y. Wei, J. Yuan* 8934 – 8938

CO2-Responsive Nanofibrous Membranes
with Switchable Oil/Water Wettability

Cathode Materials

S. Nishimura, R. Natsui,
A. Yamada* 8939 – 8942

Superstructure in the Metastable
Intermediate-Phase Li2/3FePO4

Accelerating the Lithium Battery Cathode
Reaction

DNA Deformation

C. Kim, O.-C. Lee, J.-Y. Kim, W. Sung,
N. K. Lee* 8943 – 8947

Dynamic Release of Bending Stress in
Short dsDNA by Formation of a Kink and
Forks

Metal Nanoparticles

Z. Li, J. J. Foley IV, S. Peng, C.-J. Sun,
Y. Ren, G. P. Wiederrecht,* S. K. Gray,*
Y. Sun* 8948 – 8951

Reversible Modulation of Surface
Plasmons in Gold Nanoparticles Enabled
by Surface Redox Chemistry
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Switchable membrane : A smart electro-
spun nanostructured polymer membrane
(SNM) which is capable of switching oil/
water wettability using CO2 as the trigger
was developed. Alternate application of
CO2 and N2 gas switches the membrane
between oil and water permeability (see
picture).

Understanding of intermediate phases in
the battery electrode reaction is critical to
maximize cell performance. Using a com-
bined analysis of electron, neutron, and
X-ray diffraction, a superstructure in the
metastable intermediate Li2/3FePO4 was
determined. The superstructure is stabi-
lized by charge-ordering stripes at Fe sites
followed by Li redistribution to optimize
the local interactions.

Getting the bends : Strong bending indu-
ces two types of short dsDNA deforma-
tions, namely a kink in the middle and
forks at the ends, as a mechanism of
releasing the energy cost of bending (see

figure). The two types of deformed dsDNA
structures dynamically interconvert on
a millisecond timescale. The transition
from a fork to a kink is dominated by
entropic contributions.

Switchable surface redox chemistry is
demonstrated in gold@iron/iron oxide
core–shell nanoparticles. The iron shell
can be oxidized to iron oxide through
ambient oxidation, leading to an en-
hancement and red-shift of the gold sur-
face plasmon resonance (SPR). The gold
SPR in turn can drive reduction of the iron
oxide shell under broadband illumination
to reversibly blue-shift and significantly
dampen gold SPR absorption.
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Locomotion Driven by the Marangoni
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Nanotechnology

Q. Zhang, X. Xiao, R. Zhao, D. Lv, G. Xu,
Z. Lu, L. Sun, S. Lin, X. Gao, J. Zhou, C. Jin,
F. Ding, L. Jiao* 8957 – 8960

Two-Dimensional Layered
Heterostructures Synthesized from
Core–Shell Nanowires

Chiral Auxiliaries

R. C. Atkinson, F. Fern�ndez-Nieto,
J. Mas Rosellü, J. Clayden* 8961 – 8965

Pseudoephedrine-Directed Asymmetric
a-Arylation of a-Amino Acid Derivatives

Self-Assembled Materials

K. Hirai, B. Yeom, S.-H. Chang, H. Chi,
J. F. Mansfield, B. Lee, S. Lee, C. Uher,*
N. A. Kotov* 8966 – 8970
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Nanoparticles
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Spontaneous locomotion is performed by
macroscopic building blocks under the
Marangoni effect to reach interactive dis-
tance. By increasing the density of the
building blocks, the assembly force
transforms from a hydrophobic to hydro-
philic interaction, which is favorable for
introducing hydrophilic coatings with
host–guest groups on matched surfaces,
consequently realizing the fabrication of
stable precise macroscopic supramolec-
ular assemblies. PFD = perfluorodecalin.

2D MoS2/WS2 heterostructures were suc-
cessfully grown by using core–shell
WO3¢x/MoO3¢x nanowires as a precursor
in a CVD process. This method opens up

a new way to synthesize various functional
2D heterostructures for novel electronic
and optoelectronic devices.

Hydantoins were obtained through the
asymmetric a-arylation of a-amino acids
by pseudoephedrine-directed tandem
rearrangement and cyclization of their

silylated N-aryl urea derivatives. The
hydantoins could be hydrolyzed to enan-
tioenriched a-arylated quaternary amino
acids.

Zinc ions are the “glue”: FeS2 nanoparti-
cles (NPs) spontaneously assemble into
sheets because of coordination bridging
between Zn2++ and carboxylate groups on
the NP surface. Conductivity and Hall
carrier mobility of the p-type semicon-

ductor films exceed those known for
coordination compounds and MOFs. The
nanoscale porosity and fast hole transport
of assembled sheets leads to high elec-
trocatalytic activity of the NP films.
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X. Yao, S. Wu, L. Chen, J. Ju, Z. Gu, M. Liu,
J. Wang,* L. Jiang 8975 – 8979
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Materials
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K.-D. Zhang, S. Matile* 8980 – 8983

Complex Functional Systems with Three
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Multiple repeats : A flexible enzymatic
route for the synthesis of long DNA
segments that contain multiple repeat
units of 1–10 bases has been developed.

DNA sequences of 500 to 20 000 base
pairs were readily synthesized and puri-
fied and could find applications as func-
tional nanomaterial building blocks.

Wax on, wax off : Organogel materials,
prepared by swelling a crosslinked poly-
(dimethylsiloxane) network with low-
molar-mass components of crude oil,
show ultra-low adhesion to solidified

paraffin wax. The self-replenishing
organogel shows great potential to pre-
vent wax deposition both in flow and
static modes.

Designer architectures : Disulfide
exchange under basic conditions, hydra-
zone exchange under acidic conditions,
and boronic ester exchange at neutral
pH values are combined to build multi-

component functional surface architec-
tures using dynamic covalent chemistry.
TSA/TSR = templated stack addition/
release.

Nonconventional intelligence : Multifunc-
tional supramolecular materials are
expected to be the next generation of
intelligent soft materials. Supramolecular
polymeric materials were created through
host–guest interactions (instead of con-
ventional covalent cross-linking) to form
two different kinds of host–guest inclu-
sion complexes. The resulting gels dis-
played the properties of self-healing,
expansion–contraction, and shape
memory (see picture).
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2D interface for mechanochemistry :
Mechanical force was used to tune the
torsion angle of an amphiphilic binaphthyl
molecular pliers at the air–water interface.
Dynamic and repeatable control of the
structure was achieved.

Strand discrimination : During transcrip-
tion, the different interactions between
a T7 RNA polymerase and the two strands
of a DNA duplex result in G-quadruplex
formation on the non-template strand, but

not on the template strand. Structural
analysis reveals that the polymerase
induces distortion in the DNA duplex both
inside and in front of the enzyme.

MAO copycat : Mimicry of monoamine
oxidase B (MAO B) under aerobic and
ambient conditions has been accom-
plished using a model flavin. Kinetic and
EPR studies have offered mechanistic
insight, ultimately allowing an apprecia-
tion of kinetic similarity to already pub-
lished data concerning MAO B. A rate-
contributing hydrogen-atom transfer from
the amine substrate to the flavin acceptor
is proposed for both the model system
and MAO B.

Lights, camera, oxidation! Inexpensive
and commercially available LEDs are used
to generate singlet oxygen with a MOF
catalyst. The singlet oxygen is then used
for the selective oxidation of a mustard-
gas simulant, 2-chloroethyl ethyl sulfide,
to give relatively nontoxic
2-chloroethyl ethyl sulfoxide; this safe,
convenient, and effective process pro-
ceeds without formation of the toxic
sulfone.
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Nanoreactor : A template-assisted atomic
layer deposition method was employed to
synthesize Ni nanoparticles not only con-
fined in Al2O3 nanotubes (ANTs), but also
to the cavities of the tube interior wall. The

increased metal–support interface and
protecting nanotubes lead to greatly
improved activity and stability for hydro-
genation of cinnamaldehyde and nitro-
benzene.

Complex and hybrid oxide structures were
grown by exploiting the emulsion-droplet-
based SiO2 deposition. A variety of struc-
tures such as corrugated spiky silica
structures, a silica ring sandwiched in

a particle dimer, and SiO2–TiO2 hybrid
structures were synthesized with good
control of morphology using the same
growth strategy.

Heavy enzyme : Two dihydrofolate reduc-
tase (DHFR) hybrids were prepared; one
hybrid contained heavy isotopes (2H, 13C,
15N) only in the mobile N-terminal seg-
ment, whereas in the other hybrid, only
the C-terminal segment was isotopically

labeled. Kinetic studies showed that iso-
topic substitution of the N-terminal seg-
ment affected only a physical step of
catalysis, whereas the enzyme chemistry
was affected by protein motions from the
C-terminal segment.

Catalytic promiscuity : NosL is a radical
S-adenosyl-l-methionine (SAM) enzyme
that converts l-Trp to 3-methyl-2-indolic
acid, a key intermediate in the biosynthe-
sis of a thiopeptide antibiotic nosiheptide.

NosL catalysis is investigated by using
a series of Trp analogues as the molecular
probes. The results indicate that NosL is
transformed to a novel decarboxylase by
an unnatural substrate.
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From solid to frame : Octahedral and cubic
3D Au nanoframes are synthesized
through site-selective deposition of Pt on
edges and vertexes of gold nanoparticles
followed by a Au etching/regrowth pro-
cess. Their high homogeneity allowed
detailed characterization of correspond-
ing surface plasmon bands. The synthesis
strategy may create unprecedented nano-
structures with applications in optical,
biomedical, and catalytic fields.

Triple M : Mixed-matrix membranes
(MMMs) were obtained from a wide range
of metal–organic frameworks. The mem-
branes are flexible, easily handled, and

contain highly crystalline MOFs, with
large surface areas that remain amenable
to chemical modification by postsynthetic
methods.

Soaking it all up : a-Humulene, a cyclic
sesquiterpene, was converted into its
oxidized subproducts using different
reaction conditions. The product struc-
tures were obtained by the crystalline
sponge method, and their regio- and

stereochemistry, absolute configuration,
and stable conformations were deter-
mined for samples on a 5–50 mg scale.
Atom colors: O = red; C = black. Fo elec-
tron density map = blue.

The a-alkylation of a-MIDA boryl aldehyde
provides a range of boron-containing 1,4-
dicarbonyl compounds. The participation
of these 1,2,4-amphoteric molecules in
double-condensation reactions with dif-
ferent nucleophiles leads to the formation
of borylated heterocycles featuring
uncommon substitution patterns ([B] =
N-methyliminodiacetyl boronate).
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Perfluorinated triphenyl borane catalyzes
the straightforward alkylation of amines
with carboxylic acids in the presence of
a silane as the reducing agent. Both
primary and secondary amines can be
alkylated with good selectivity and good

functional-group compatibility. Three
drug molecules, Butenafine, Cinacalcet,
and Piribedil, were synthesized in a one-
pot manner without using any metal
catalysts.

A new pairing : A mild, convenient, and
versatile method for the synthesis of
compounds bearing a perfluoroalkyl
group on a tertiary carbon atom is
described. The title reaction results in the
coupling of a wide range of fluorinated

alkyl halides with alkylzinc reagents at
room temperature. A broad array of func-
tional groups are compatible with the
reaction conditions, and preliminary
mechanistic studies are discussed.
DMA = N,N-dimethylacetamide.

Hang in there! Tropolone was found to be
a promising anchoring group for dye-
sensitized solar cells (DSSCs). It was used
to attach a porphyrin to a TiO2 surface and
would also be suitable for anchoring other
types of dyes. A DSSC based on a porphy-
rin with a tropolone moiety exhibited
comparable power-conversion efficiency
and superior durability to those of a DSSC
based on a reference porphyrin with
a carboxylic group (see picture).

Mild conditions : A new system for hydro-
gen production from a methanol–water
solution under mild conditions (weakly
basic solution below 100 88C) has been
developed using an anionic iridium cata-
lyst bearing a functional bipyridonate
ligand. Long-term continuous hydrogen
production has also been achieved.
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A bottom-up synthetic approach to
mesoporous transition-metal-oxide/
noble-metal hybrid catalysts involves the
ligand-assisted self-assembly of amphi-
philic block-copolymer (BCP) micelles and

polymer-tethered noble-metal nanoparti-
cles (NPs). The hybrid catalysts were
shown to mediate the photochemical
oxidation of water. EISA = evaporation-
induced self-assembly.

The allylic C=C bond is an indispensable
element in the title reaction (see scheme).
A series of functionalized allenes, includ-
ing 2,3- and 3,4-dienoates and 3,4-dienol

derivatives, underwent this transforma-
tion. Mechanistic studies indicate that
cleavage of the allenylic C¢H bond is the
rate-determining step.

Dyes at the crossroads : By using tBuOK/
DMF as base to ionize the phthalonitrile,
we have developed a facile method to
synthesize asymmetric donor–p-acceptor-
type benzo-fused aza-BODIPY complexes.
The newly prepared aza-BODIPYs exhibit
novel colorimetric properties which could
be attributed to the fracturing and resto-
ration of the B¢N bond.

RhIII/V for borylation : The significant fea-
tures of the title reaction are the simple
catalytic system, the broad substrate
scope, and the efficient synthesis of

photoelectronic materials. A RhIII/V cata-
lytic cycle is proposed for the reaction,
which involves a rhodium(III) hydride
complex as a key intermediate.
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Efficient and straightforward : The title
reaction is characterized by synthetic
simplicity, employing a low-cost nickel
catalyst and the industrial raw material
CH2FBr as a coupling partner. It enables
the late-stage fluoromethylation of bio-

logically relevant molecules. Preliminary
mechanistic studies show that a single-
electron-transfer pathway is involved in
the catalytic cycle. DMAP = 4-dimethyl-
aminopyridine, DME = 1,2-dimethoxy-
ethane, phen = 1,10-phenanthroline.

Metal–metal interactions : Three metal-
loradical cations are stabilized with weakly
coordinating polyfluoroaluminate anions
in the solid state, featuring supported,
unsupported (see picture) and isomeric
cobalt–cobalt hemi-bonds (bond order
about 0.5). The first examples of isolable
unsupported metal–metal hemi-bonds
are reported, suggesting that other similar
metalloradical species are accessible too.

Silanes with a choice : The hydrosilylation
of 1,3-disubstituted allenes, which have
presented a notorious challenge for
regioselective additions, can now be ac-
complished with outstanding levels of

regio- and stereocontrol. By altering the
metal catalyst and ligand structure, access
to trisubstituted Z alkenylsilanes or trans
allylsilanes is provided in a simple cata-
lytic operation.

Setting a trap : Described is a strategy for
in situ generation of indole-based ortho-
quinodimethanes (oQDMs) from the title
indoles through either a DDQ- or BQ-
mediated dehydrogenative process. These
oQDMs are trapped by electron-deficient

olefins, thus providing facile access to
tetrahydrocarbazoles, carbazoles, and
hetereoacenes. BQ = benzoquinone,
DDQ = 2,3-dichloro-5,6-dicyano-1,4-ben-
zoquinone.
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Flashback: 50 Years Ago ...
The field of organic semiconducors is
a hot topic today, and 50 years ago the
area was already attracting some interest
as scientists were keen to know whether
organic compounds showed similar
behavior to the better known inorganic
semiconductors. In a Review, Hans
Meier discussed the photoconduction
properties of organic dyes, including n-
and p-type conductivity. Polythiophenes,
cyanine dyes, and phthalocyanine deriv-
atives were among the compounds de-
scribed.

Carrying out experiments in liquid
hydrogen fluoride is certainly not for the
faint hearted, however studies on the
reaction of liquid hydrogen fluoride
(which is a stronger acid than its aqueous
counterpart) with nitrous acid and its

derivatives were indeed carried out, as
outlined in a Review by Fritz Seel. The
products of these reactions contained
nitrosyl fluoride solvated by hydrogen
fluoride, and are valuable reagents in
fluorine chemistry.

Andr¦ S. Dreiding reported on a rear-
rangement of ar-tetralols. When
1,2,3,4,6,9-hexahydro-6-oxo-9-methyl-
naphthalene was heated with sulfuric
acid, 8-methyl-5-tetralol was the major
product, and when mineral acids were
used then 5-methyl-7-tetralol was the
major product. However, with 70 %
perchloric acid, 7-methyl-5-tetralol was
the sole product. The differences were
ascribed to the reactions being either
under kinetic or thermodynamic control.
Dreiding was the founder of the famous

Bîrgenstock Conference, which cele-
brated its 50th anniversary this year (for
more details see Angew. Chem. Int. Ed.
2015, 54, 5014).

Ekkehart Winterfeldt published a Com-
munication on the stereochemistry of the
addition reactions to acetylenic triple
bonds. Mechanistic studies showed that
the cis adducts are produced by a cyclic
electron shift, and contradicted previous
claims that compounds with easily
abstractable hydrogen atoms always
undergo trans addition reactions. Win-
terfeldtÏs Obituary can be read at Angew.
Chem. Int. Ed. 2015, 54, 35.

Read more in Issue 8/1965.

Think positive : By using S-adenosylme-
thionine (SAM) or sinefungin (a methyl-
ation inhibitor) as a cofactor, SlnM,
a methyltransferase homologue, was
shown to catalyze the spirocyclization-

coupled dehydration of C19 in salinomy-
cin biosynthesis. SAM, or more specifi-
cally its positive charge, has been con-
sidered to be essential in the enzymatic
conversion.

Handle with care : Vanadium(V) oxo-
azides were prepared and characterized
for the first time. [VO(N3)3] was obtained
from [VOF3] and Me3SiN3 as a very
friction- and impact-sensitive solid. The
reaction of [VO(N3)3] with 2,2’-bipyridine
and [PPh4]N3 afforded [(bipy)VO(N3)3]
and [PPh4]2[[VO(N3)5] , respectively, which
were characterized by single-crystal X-ray
structure determination.
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Akin to alkenes and alkynes, which form
metal p complexes upon coordinating to
metal fragments, the Mo¢Mo quintuple-
bonded amidinate serves as a d type of

ligand binding Group 10 metal elements
to give rise to the formation of the first
examples of d complexes.

Spatially resolved surface photovoltage
spectroscopy (SRSPS) was employed to
obtain first direct evidence of highly
anisotropic photogenerated charge sepa-
rations on different facets of a single
BiVO4 photocatalyst. The results provide
guidance to optimizing the performance
of photocatalysts and solar cells.

Between a rock and a hard place : A
structurally characterized dimetalloxycar-
bene complex, which is stabilized by
coordination of the carbenoid carbon
atom on two metal centers (see picture:
C gray, N blue, O red, Ti magenta), reacts
with CO2 to form an oxalate complex. DFT
calculations show that nucleophilic attack
of a free carbene species occurs on CO2.

Chiral a-amino ketones are excellent
nucleophiles for highly stereoselective
palladium-catalyzed allylic alkylations with
chiral as well as achiral allylic substrates.

The substituted amino ketone products
are interesting building blocks for syn-
thetic applications.
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Low-energy electrons lead to efficient
decomposition of single biomolecules in
the gas phase. The situation radically
changes when the molecules are solvated.
Pure and hydrated clusters of pyrimidine
were formed and exposed to low-energy
electrons. The monomer anion of pyrimi-
dine can be stabilized only in the case of
pure pyrimidine clusters and when the
anion is first electronically excited.
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