The fate of poly-ubiquitylated proteins ...

. is determined by the linkage type of the ubiquitin chains attached. In their
Communication on page 12925 ff., T. U. Mayer, M. Scheffner, A. Marx et al. report
a straightforward method that relies on codon expansion and bioorthogonal
polymerization to generate linkage-defined and protease-resistant ubiquitin chains.
These chains can be used to analyze ubiquitin signaling in cell extracts, as
demonstrated by a study of linkage-dependent effects on cell-cycle progression.

Catalyst Stability
In their Communication on page 12718 ff., J. A.
Dumesic and co-workers show that microenviron- |
ments formed around the catalytic sites of support-
ed metal hydrogenation catalysts can mitigate
deactivation caused by biogenic impurities.

“Cluster Linker” Approach
The luminescence properties of clusters can be

organic framework as described by Q.-M. Wang
et al. in their Communication on page 12771 ff.

Biosensors

S. Huan, Y. Li et al. describe in their Communi-
cation on page 12799 ff. how a DNAzyme, urease,
and magnetic beads can be used to detect bacteria.
The resulting increase in the pH value enables
colorimetric detection using the litmus test.
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introduced into a bifunctional porous metal-
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porary mass spectrometry, and in 1985, he discovered,
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of matrix assisted laser desorption ionization mass
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Cells contain small membrane-enclosed
vesicles which transport many kinds of
cargo between the compartments of the
cell. The result is a choreographed pro-
gram of secretory, biosynthetic, and
endocytic protein traffic that serves the
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Neurotransmitter Release (Nobel
Lecture)

For the USA and Canada:

ANGEWANDTE CHEMIE International

Edition (ISSN 1433-7851) is published weekly
by Wiley-VCH, PO Box 191161, 69451 Wein-
heim, Germany. US mailing agent: SPP, PO Box
437, Emigsville, PA 17318. Periodicals postage

12650 www.angewandte.org

The most important property of synaptic
transmission is its speed, which is crucial
for the overall workings of the brain. In his
Nobel Lecture, T. C. Stidhof explains how
the synaptic vesicle and the plasma
membrane undergo rapid fusion during
neurotransmitter release and how this
process is spatially organized, such that
opening of Ca**-channels allows rapid
translation of the entering Ca?* signal into
a fusion event.
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The surface properties of supported metal
hydrogenation catalysts are modified by
the formation of microenvironments
inside the catalyst pores and surrounding
the metal nanoparticles. These microen-
vironments are derived from poly(vinyl
alcohol) (PVA), and they are used to
mitigate catalyst deactivation that is due
to biogenic impurities.

3D Printing

Build  Fill

Reaction mixture

Reactor
Fabrication

Form and function: Sealed, monolithic
reactors suitable for use in hydrothermal
synthesis are digitally designed and real-
ized using 3D printing techniques. The
utility of these reactors is shown by the
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Optimization

fabrication of high-throughput-array reac-
tors which were used to discover two new
coordination polymers, and to optimize

and scale up the synthesis of one of these.

Scale -
Up

Not all dare to be different: The under-
standing that the fate of stem cells is
determined by chemical and physical
factors is challenged by the finding that
human mesenchymal stem cells were not
differentiated in the absence of nonspe-
cific interactions, regardless of the chem-
ical environment or the stiffness of the
matrix. In the picture, cyclic-RGD moieties
are represented as cyan hemispheres, and
differentiation factors as colored particles.

X
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PEG packs them all: A depletion-based
method is used for the preparation of self-
assembled megadalton-scale DNA
objects up to the limit of solubility,
including the possibility for bringing such

Angew. Chem. Int. Ed. 2014, 53, 12649 —12664

objects into a solid phase. Due to its
fidelity and simplicity this method might
benefit the development of new types of
applications that use self-assembled DNA
objects.
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S. Jiang* 12729-12734
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Dinuclear Complexes

F. Schax, E. Bill, C. Herwig,

C. Limberg* 12741-12745

Dioxygen Activation by Siloxide

Complexes of Chromium(ll) and
Chromium(IV)

Fischer—Tropsch Kinetics

I. A. W. Filot, R. A. van Santen,
E.). M. Hensen* __ 12746-12750

The Optimally Performing Fischer—
Tropsch Catalyst

Inside Cover

Nanopatticle Self-Assembly

J. P. Coelho, G. Gonzélez-Rubio,

A. Delices, ). O. Barcina, C. Salgado,

D. Avila, O. Pefia-Rodriguez, G. Tardajos,
A. Guerrero-Martinez* _ 12751-12755

Polyrotaxane-Mediated Self-Assembly of
Gold Nanospheres into Fully Reversible
Supercrystals

Protein Structures

C. Lendel, M. Bjerring, A. Dubnovitsky,
R. T. Kelly, A. Filippov, O. N. Antzutkin,
N. C. Nielsen, T. Hard* _ 12756-12760

A Hexameric Peptide Barrel as Building
Block of Amyloid-f Protofibrils

A dinuclear Cr" siloxide complex was
synthesized that cleaves O, to yield

a unique Cr'" complex with an asymmetric
core composed of two Cr'Y=0 units.
Although it is the stable product isolated
after excess O, treatment, it further acti-
vates O, to yield an intermediate species
that oxidizes THF or Me-THF. 0 labeling
studies show that 130, and PhI'3O thereby
exchange with siloxide O atoms of the
ligand.

State-of-the-art quantum-chemical reac-
tion data were used in a microkinetics
simulations study to elucidate the differ-
ent fundamental kinetic regimes under-
lying Fischer-Tropsch activity and selec-
tivity. Based on the nature of the rate-
controlling steps, three regimes were
identified: ) monomer formation,

I1) chain-growth termination, and

I11) water formation.

A golden get-together: A thiol-functional-
ized nonionic surfactant and a-cyclodex-
trin undergo complexation at the surface
of gold nanoparticles to form polyrot-

axane-stabilized nanocrystals. Under con-

Amyloid- protofibrils are precursors to
amyloid fibrils found in plaques in the
brains of patients with Alzheimer's dis-
ease. A stable form of Ap protofibrils was
engineered and studied by solid-state
NMR spectroscopy. The structural model
of hexameric building block oligomers
clarifies biochemical issues related to the
formation of protofibrils.
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trolled drying conditions, the nanocrystals
can reversibly self-assemble into homo-
genous hexagonal closed-packed super-
crystals.
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Ring to ring: Simple N-benzyl and N-alkyl ~approach, which provides a versatile and

groups successfully activated pyridine practical procedure for the synthesis of
substrates toward hydrogenation. The use  chiral piperidines. cod =1,5-cycloocta-
of the unusual chiral phosphole-based diene.

ligand L was the key to the success of this

Molecularly imprinted polymers that
mimic conjugated proteins were obtained
by molecular imprinting with a circum-
spectly designed template molecule and
Function ) Function post-imprinting modifications. This strat-
) egy can be applied to develop synthetic
materials with various functions.

Photo-Responsive [\ Fluorescence Signaling
\ ¥

Cluster linker: A luminescent gold(l) cluster was thus introduced into a bifunc-
cluster prefunctionalized with pyrazinyl tional porous framework, which is char-
groups (left) was used as a cluster linker, acterized by an NbO topology and fea-
similar to an organic linker, to connect tures 1D channels with a diameter of
silver ions in order to form a 3D frame- 1.1 nm.

work. The intrinsic luminescence of the

Uniform surface coatings of Al,O; with

a thickness controllable at the one nano-
meter level were achieved by a solution-
based synthesis route. Application of this
coating methodology to LiCoO, showed
that its battery performance as a cathode
material can be optimized by means of
systematic surface control.
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Luminescent Frameworks
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Cluster Linker Approach: Preparation of
a Luminescent Porous Framework with

NbO Topology by Linking Silver lons with
Gold(l) Clusters
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Core—Shell Structures

W. Zhang, Z.-X. Chi, W.-X. Mao, R.-W. Ly,
A.-M. Cao,* L.-). Wan* __ 12776-12780

One-Nanometer-Precision Control of ]
Al,O; Nanoshells through a Solution-
Based Synthesis Route
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Propensity of Transthyretin to Form Fibrils
Through Non-Native Intermediate States
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Chiral Palladacycle Catalysts Generated
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dihydronaphthalene
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Supercapacitors

S. Gao, Y. Sun,* F. Lei, L. Liang, J. Liu,
W. Bi, B. Pan, Y. Xie* ___ 12789-12793

Ultrahigh Energy Density Realized by
a Single-Layer [3-Co(OH), All-Solid-State
Asymmetric Supercapacitor

Sodium-lon Batteries

Z. Hu, L. Wang, K. Zhang, J. Wang,
F.Cheng, Z. Tao, |. Chen* 12794-12798

MoS, Nanoflowers with Expanded

Interlayers as High-Performance Anodes
for Sodium-lon Batteries
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States of being: Relaxation dispersion
NMR on wild-type and mutant transthyr-
etin (TTR) reveals that subtle differences
in backbone dynamics tune the formation
of an intermediate state. Pathogenic
mutants (blue curve) systematically form
a higher quantity of energetically stable
intermediate than the wild type (red
curve), thus hinting at the possibility of
using protein dynamics as a predictor of
pathogenicity for TTR and in other types of
amyloidosis.

ArB(OH), (1.5 equiv)
PQXphos-based R? OH

R! Palladacycle R! Ar
gl Byse
R! base (0.5 equiv) R!
CHClg/H,0=10:1 R?

0°C
up to 94% ee

Me
\)\0 No
S N
7 Me /950

H- —o-Tol

Ph,P
P
<Aco, 4
Me 50

PQXphos-based Palladacycle

o

P-Helix

An atomically thin 3-Co(OH), sheet elec-
trode was used to fabricate an all-solid-
state asymmetric supercapacitor with
high energy density. The -Co(OH), layers
are characterized by 100% exposed

Native state
of TTR (N)

Non-native, intermediate
of TTR(I)

Fibril
™ formation
4

Pathogenicity

Energy

Nosl

Conformational coordinates

Polymers with a twist: Poly(quinoxaline-
2,3-diyl)-based helically chiral phosphine
ligands (PQXphos) have been used to
generate chiral phosphapalladacycles. The
palladacycles resulted in enantioselectiv-
ities of up to 94% ee in the palladium-
catalyzed asymmetric ring-opening aryla-
tion of 1,4-epoxy-1,4-dihydronaphthalenes
with arylboronic acids.

100% exposed hydrogen atoms

)

Facile hydrogen desorption

T

Efficient Faradaic
redox reactions

hydrogen atoms, thus facilitating efficient
Faradaic redox reactions. The energy
density of 98.9 Whkg™' can compete with
the world’s highest energy density for
supercapacitors.

More active sites through peeling: MoS,
nanoflowers with expanded interlayers
were investigated as a high-performance
anode material for Na-ion batteries.

© 2014 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

Excellent discharge capacities and high
cycling stability were observed and were
directly correlated with the expanded layer
space and the decreased layer numbers.
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A new way to use the litmus test: Cheap
and widely available litmus dyes and pH
papers have been used to achieve the
detection of a bacterial pathogen (star)
through the use of an RNA-cleaving
DNAzyme (RCD), urease (Ur), and mag-
netic beads (MB). The method allowed
the sensitive detection of E. coli in com-
plex sample matrices such as apple juice,
milk, and lake water.

Super Bowl: A bowl-like hybrid hollow
nanostructure of SnO,@carbon is
designed and fabricated as an anode
material for lithium-ion batteries. With
advantages of the unique architecture, the
bowl-like SnO,@carbon particles are able
to deliver a high discharge capacity of
963 mAh g~ even after 100 cycles at

a current density of 0.4 Ag™".

A heavy bow tie: A combination of
techniques, including X-ray diffraction,
NMR spectroscopy, and DFT calculations,
revealed the unusual structure of the
cluster [Irg(IMe)(CO),H,,J**. The bow-tie-
shaped Ir, core is decorated with only two
carbonyl, a record eight 1,3-dimethylimi-
dazol-2-ylidene (IMe), and 14 hydride
ligands (see structure: N blue, O red, C

gray).

DNA
condensation

tRNA
aggregation
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Color change

LR,

Urea
Litmus dye

TDeaIoning

Q)

Hollow spheres

Alloying l

Nano bowl!

X-Ray [NvR]
I

L+

DFT 9

Pt bridges the gap: A general mechanism
showing the biological effects of trinuclear
platinum complexes, which bind to DNA
through noncovalent interactions, may be
associated with their unique ability to
efficiently condense or aggregate nucleic
acids with consequent inhibitory effects
on crucial enzymatic activities. Scale bars
in picture =500 nm.
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) = Solvent

Inactive D-transfer catalyst

Remote pK, control is the result of the
formation of intimate contact ion pairs in
CDCl; and CD4CN of 1-n-butyl-2,3-
dimethyl imidazolium ionic liquids asso-

B =
Cl = | Cl PhSH, base Cl / | SPh
Ny N NN

Asymm-Desymm: A catalytic asymmetric
nucleophilic aromatic substitution reac-
tion which yields axially chiral biaryls in
excellent yields with e.r. values of up to
97:3 has been developed. This process
uses a chiral counterion to direct the

AuNPs

Amyloid assay: A selective gelsolin-based
electrochemical probe was designed that
can specifically bind the B-amyloid pep-
tides AB(1_s14z (yellow and green) to
quantify variations in AP levels in Alz-
heimer’s disease (AD). This sensitive

© 2014 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

Y=0orN
Active D-transfer catalyst

ciated with HCO; or prolinate anions.
These salts are effective neutral catalysts
for the H/D exchange reaction from CDCl,
to substrates containing acidic H.

addition of thiophenolate to an achiral
dichloropyrimidine by a tandem desym-
metrization/kinetic resolution mecha-
nism. The products can be derivatized,
thus offering access to unexplored chiral
biaryl architectures.

Multidrug-resistant bacteria, such as
Pseudomonas aeruginosa and Acinetobacter
baumannii, are a major public health
threat. By combining topology and amino
acid sequence design, new antimicrobial
peptide dendrimers with high activity
against these pathogens were found,
which represents a new and general
approach for the discovery of antimicro-
bial agents.

: AY
1% 4 1

8o
a hJs .l !
L & e 1
4 1
Thionine  Gelsolin Vs q\ 1
1

gelsolin-Au-Th  bioconjugate

method makes use of the amplifying
features of AuNPs and was successfully
used to evaluate variations in the AP
content of the cerebrospinal fluid and
brain tissues of normal and AD-affected
rats.
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Controlling P, transformations: Reacting
P, with congested aryl lithium reagents
and B(CgFs); gives unique, Lewis acid
stabilized bicyclo[1.1.0]tetraphosphabu-
tane anions. Alkylating their nucleophilic
site results in a non-symmetrical disub-
stituted bicyclic tetraphosphorus com-
pound. This method enables the forma-
tion of P—C bonds in a controlled fashion
using white phosphorus as the starting
material.

Photoactivation: Known “caged” small
interfering RNAs are activated by UV light,
which is toxic to cells. The activation of
siRNAs by red light under mild conditions
not affecting cells is reported. The
uncaging is mediated by singlet oxygen
(see picture) photogenerated on a photo-
sensitizer, which is attached to the 3'-
terminus of the lagging strand.

(Het)Ar-NH,

%
O
'0, W hv
30, ¢"caged" siRNA

HO.

P "uncaged" siRNA

Four to be sure: The naphthyridine
(Na):imidazopyridopyrimidine (Im) base
pair containing four hydrogen bonds
replicates selectively and efficiently under
the action of DNA polymerases. Naph-
thyridine-C-ribonucleoside 5'-triphos-
phate (rNaTP) was transcribed success-
fully opposite a template DNA containing
the Im base by T7 RNA polymerase. The
transcription reaction was also applied to
a longer transcript containing a part of the
human c-Ha-Ras gene.

R3-§-S
® o 4
R-N=C

Safety first! A direct synthesis of iso-
thioureas by a copper-catalyzed three-
component reaction from readily available
substrates (see scheme) avoids the toxic,
flammable, and highly reactive reagents

Angew. Chem. Int. Ed. 2014, 53, 12649 —12664

Cul @ S,RZ
>  (HetAr /)\N,R1

N
H

52 examples
up to 98% yield

required in classical approaches. The
reaction also enables the straightforward
synthesis of S-aryl isothioureas, which are
difficult to obtain by other methods.
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X.-H. Huang, X.-L. Hu, C.-C. Huang,
N.-F. Zhuang 12860- 12864

Enantioselective Synthesis of a Chiral

Coordination Polymer with Circularly
Polarized Visible Laser

Heterogeneous Catalysis

R. Han, J. W. Ha, C. Xiao, Y. Pei, Z. Qi,
B. Dong, N. L. Bormann, W. Huang,*
N. Fang* 12865 -12869

Geometry-Assisted Three-Dimensional
Superlocalization Imaging of Single-
Molecule Catalysis on Modular Multilayer
Nanocatalysts

Organic Photovoltaics

B. C. Schroeder,* Z. Li,* M. A. Brady,
G. C. Faria, R. S. Ashraf, C. ). Takacs,
J. S. Cowart, D. T. Duong, K. H. Chiu,
C.-H. Tan, ). T. Cabral, A. Salleo,

M. L. Chabinyc, J. R. Durrant,

I. McCulloch 12870-12875

Enhancing Fullerene-Based Solar Cell

Lifetimes by Addition of a Fullerene
Dumbbell
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Laser Driver

mdeg

With a twist of light: The enantioselective

synthesis of the [{P/M-Cu(succinate) (4,4'-
bipyridine)},]- (4 H,0), coordination poly-
mer was achieved by using a circularly

HO'

OYCHS

L
(o) OH

Amplex Red
(non-fluorescent)

Resorufin
(fluorescent)

N
4RS!
HO o o]

stabilize:l
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© 2014 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

>

Low cost, high performance: A novel
hydrogen evolution cathode composed of
a FeP nanowire array supported on a Ti
plate exhibits exceptionally high catalytic
activity and good durability in strongly
acidic solutions. It is among the best non-
noble-metal HER catalysts showing
promise for large-scale hydrogen fuel
production.

T
700

800

polarized visible laser, and thus provides
a strategy for the control of the chirality of
chiral coordination polymers. CPL=cir-
cularly polarized light.

A multilayer catalyst that consists of

a solid silica core, a mesoporous silica
shell, and uniformly distributed Pt nano-
particles sandwiched between these layers
was synthesized. 3D high-resolution
super-localization was then used to image
single fluorescent molecules produced at
active sites on the core—shell model
nanocatalysts.

Fullerene dumbbells: Long-term opera-
tional stability of organic photovoltaics
remains a challenge, especially at high
temperatures. A novel fullerene dumbbell
was synthesized and used as an additive
in the active layer. The addition of the
dumbbell not only leads to improved
device efficiencies, but also to a dramatic
increase in morphological stability (see
picture) under simulated operating con-
ditions.
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The methylation of amines with CO, as C,
source and Ph,SiH, as reducing agent was
achieved with an N-heterocyclic carbene
(NHC) as the catalyst. The catalyst is
tolerant toward a variety of functional
groups (including esters and ethers, nitro,
nitrile, and carbonyl groups, and unsatu-
rated C—C bonds); the reaction uses
commercially available reagents and can
be performed on a gram scale.

1) Dehydro-

genation o—

L/
:\)\\N
N

A double role: The isolation of an Asper-
gillal gene cluster responsible for the
biosynthesis of 4"-methoxyviridicatin led
to the discovery of the dioxygenase Asq],
which performs two distinct oxidations:
first dehydrogenation to form a double

/
: \)\\N
5 \ ° y / N (¢}
AsqJ \ N 2 H
Y%

\N,CH3

>

~
NH NHC (5 mol%)

T,
CO, (1 bar)/ Ph,SiH,
50°C

o~

AsqJ O
Non—_
) Epoxidation ° enzymatic O
N o
A

bond and then monooxygenation of the
double bond to form an epoxide. Inter-
estingly, the epoxidation promotes non-
enzymatic rearrangement of a 6,7-bicyclic
core into the 6,6-quinolone viridicatin
scaffold.

R? R2
R2 R1 Cu (5 mol %) N—0 NH  OH
N/ﬁ( oxidant R1NR1 Pd/C, H, Rw\w
OH THF, 25 °C O—N Hrlil
\RZ HO \RZ

Skeletons! Copper-catalyzed aerobic oxi-
dations of N-hydroxyaminopropenes to
form C,-symmetric N- and O-functional-
ized cyclohexanes are described. The
catalytic oxidations proceed with remark-
able stereocontrol and high efficiency.

Explosive: Energetic bis(nitroamino-1,2,4-
triazolates) were prepared by an
N-bridging strategy and exhibited good
thermal stabilities, excellent detonation
properties, and low sensitivities. A

Angew. Chem. Int. Ed. 2014, 53, 12649 —12664
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2

Reductive cleavage of the two N—O bonds
of these products delivers 1,4-dihydroxy-
2,3-diaminocyclohexanes, which are
important skeletons of several bioactive
molecules.

detailed study involving different azole
scaffolds showed that bis(triazolates)
compete well with bis(tetrazolates) and

bis (pyrazolates) with respect to energetic

properties and molecular stabilities.
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Boron Peroxide from O,

J. T. Henthorn, T. Agapie* 12893 —12896 2¢pfFe o,
+* ——
2 B(CeF 5)3

0

Dioxygen Reactivity with a Ferrocene—
Lewis Acid Pairing: Reduction to a Boron
Peroxide in the Presence of
Tris (pentafluorophenyl)borane
A bis(borane)-supported peroxide anion
was synthesized and its structural and
electrochemical characterization is de-
scribed. Ferrocenes (see scheme; R=Me,
H), which are typically air-stable outer-

Hypervalent Compounds

&,

N. O. llchenko, B. O. A. Tasch,
K. ). Szabé* 12897 -12901 4

0

Mild Silver-Mediated Geminal
Difluorination of Styrenes Using an Air-
and Moisture-Stable Fluoroiodane
Reagent

Phenomenal phenonium: A formal F,
addition to styrenes was carried out by
using stable and safe fluorinating

C—H Activation

D. Zhao, |. Zhang, Z. Xie* 12902 -12906

X

Electron-poor first: o-Carborynes can
undergo a-C—H insertion reactions with
tertiary amines, thus producing a-carbor-
anylated amines in very good regioselec-
tivity and yields. The more-electron-defi-
cient C—H bonds are favored. Mechanistic
studies as well as DFT calculations sug-

&3

o-carboryne

0

Regioselective Insertion of o-Carborynes
into the a-C—H Bond of Tertiary Amines:
Synthesis of a-Carboranylated Amines

Olefination Time for a tune up: Catalytic Wittig
reactions with semi- and nonstabilized
ylides were enabled by use of a masked
base (NaOCO,tBu) and/or ylide tuning.
The acidity of the ylide-forming proton
was tuned by varying the electron density
at the P center in the precatalyst, thus
facilitating the use of relatively mild bases.
Steric modification of the precatalyst
structure resulted in significant enhance-
ment of E selectivity.

E. E. Coyle, B. ). Doonan, A. ). Holohan,
K. A. Walsh, F. Lavigne, E. H. Krenske,*
C. ). O’Brien* 12907 -12911

0

Catalytic Wittig Reactions of Semi- and
Nonstabilized Ylides Enabled by Ylide
Tuning
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sphere single-electron transfer reagents,
react with dioxygen in the presence of
B(C¢Fs);, a Lewis acid unreactive to O,, to
generate bis(borane)peroxide.

phenonium
intermediate

reagents under mild reaction conditions.

The reaction proceeds via a phenonium

intermediate.

-H, -
via 5.8 a
’T‘\R3 R1

TS R?

gest that the pictured transition state (TS)
is involved. This unique reactivity pattern
provides an efficient method for the
generation of a series of 1-aminoalkyl-o-
carboranes for applications in medicine
and catalysis.
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The budding potential of stannoles: A
stannole monomer is prepared and
employed in a highly tin-selective Stille
coupling, giving a well-defined and non-
annulated stannole-containing polymer,

hv (A =300 nm)
—70 °C (CH.Cly)
[Lewis acid*]

a»

Ring-a-ring o’roses: An enantioselective,
Lewis acid catalyzed [2+2] photocycload-
dition (9 examples, 69-94 % yield, up to
94 % ee) leads to tricyclic products, in

81% ee

n=1
n=2 82%ee

N
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The direct replacement of aromatic

methoxy groups with activated carbon
nucleophiles would give rise to novel
synthetic pathways for targeted and
diversity-oriented syntheses. The use of
a bifunctional nucleophile in a nickel-
catalyzed cross-coupling reaction has
resulted in diverse aryl methyl ethers
being transformed into a-carbon-acti-
vated products.

the first example from this class of n-
conjugated polymers. Compared to poly-
thiophenes, a strong bathochromic shift
in the absorption spectrum was observed.

NUSIR;
BF5-OEt,
(CHXCl) o

O
55-87% n*/Nu

Nu = H, CH,CH=CH

which the marked bond of the cyclobutane
ring can be cleaved to form medium-sized
rings as shown in the example above.

It all clicks into place: The fate of
ubiquitylated proteins is determined by
the topology of the attached ubiquitin
chains. A new concept is reported for
generating linkage-defined ubiquitin
chains that are resistant to de-ubiquityl-
ating enzymes and adopt native-like
functions. The potential of these artificial
chains for analyzing ubiquitin signaling is
demonstrated by topology-specific effects
on cell-cycle progression.
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NORMOXIC HEALTHY TISSUE
ATP binding

pocket of EGFR 1 Co

- Reductlon

Targeted attack: Receptor tyrosine-kinase
inhibitors are essential cancer therapeu-
tics, but therapy is limited by strong
adverse effects. A tumor-targeting strat-
egy for epidermal growth factor receptor
(EGFR) inhibitors through hypoxia-medi-

Taso
Py

Take a closer look: Careful characteriza-
tion of the surface of the electrodes is
necessary to understand the molecular
mechanism in electrocatalysis. This is
shown for bulk CO oxidation on bimetallic
PtRu electrodes. Scanning tunneling mi-
croscopy indicates a distinct restructuring
of the electrodes during electrochemical
measurements that leads to new highly
active sites, which due to their low
concentration are not evident in base
voltammetry. Yet they, not PtRu sites as
assumed previously, are responsible for
the enhanced activity.

Separation by attraction: Proteins can be
precipitated with a magnetic field by
formation of a multivalent self-assembled
complex from cyclodextrin-coated mag-
netic nanoparticles (MNPs), adamantane-
and carbohydrate-functionalized non-
covalent cross-linkers, and lectin. This
supramolecular approach to purify pro-
teins is highly selective and efficient.

© 2014 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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ated activation has now been developed.
The Co"-based prodrug showed selective
hypoxic activation with release of the
active EGFR inhibitor and potent anti-
cancer activity in human xenograft
models.
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Hyperpolarization in bioactive peptides:
Parahydrogen-induced polarization
(PHIP) is achieved in a set of protease
inhibitors. A substantial signal enhance-
ment (SE) is realized through modular
PHIP labels. The influence of the peptide’s
structural and functional elements on SE
is elucidated.

MNP

Magnetic
Protein . L’"ker precipitation
mixture of ternary

complex
7 = |
supernatant s“Dematam
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400 mv
Substrate Potential

A reason to reorganize: When the sub-
strate potential is tuned, a charged dis-
coid polycyclic aromatic compound can
be made to self-assemble to form a struc-

In the battle against the chemoresistance
of cancer cells a screening approach has
identified a novel compound class that
sensitizes cancer cells in combination
with etoposide. Proteomic target discov-
ery revealed the reversible inhibition of
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ture with open pores, an auto-host—guest
structure, or a stratified bilayer (see
picture).

Cu-trimer nodes: Using scanning tunnel-
ing microscopy and X-ray photoelectron
spectroscopy, tetrahydroxybenzene (THB)
is shown to dehydrogenate when ad-
sorbed on a Cu(111) surface and form

a highly reactive ligand. Density functional
calculations confirm that the ligand sta-
bilizes copper adatom trimers and creates
a surface coordination network that is

a two-dimensional analogue of metal—
organic frameworks.

insilico
invitro

protein disulfide isomerase as the molec-

ular mechanism, which was further sup-
ported by cellular imaging studies and
docking and biochemical assays in vari-
ous cancer model systems.
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was observed for a Fe'-Dy"-Fe" single-
molecule magnet, which possesses two
asymmetric and distorted Fe' ions and
one quasi-Ds;, Dy" ion. The frozen mag-
netization of the Dy" ions leads to the
slowed relaxation of the Fe" ions in the
Mé&ssbauer spectrum. Ab initio calcula-
tions suggest that tunneling is interrupted
effectively thanks to the exchange dou-
blets.

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